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MHNOACHUTEJIBHAS 3AIIMCKA

MopenbHas CHHXpPOHU3UPOBAaHHAS pabdoyasi mporpamMma 0a30BOro U yriayoJEHHOTO
u3ydeHus npeamera «Xumus» B 10-11 kmaccax paspabotana Ha ocHoBe Paboumx
nporpaMm cpenHero oOmiero oOpa3oBaHus 1O XuMUU (0a30BbI  YpOBEHD,
yrayOnEHHBIA  YPOBEHb), OJOOPEHHBIX peElIeHHuEM (enepalibHOTO  y4eOHO-
METOJUYECKOr0 O0BEIMHEHUS TI0 001IeMy oOpazoBaHuto ot 29.02.2022r., mpoTOKoJI
7/22, cocraBiaeHHbIX Ha ocHOBe MDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepaunn», TpeOoBaHMil K pe3yapTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl CPEAHEro o0Iero oopasoBaHus,
MpeJCTaBICHHBIX B DejepaibHOM TOCYAapCTBEHHOM O00pa30BaTeIbHOM CTaHNIApPTE
cpeaHero oOuiero oopazoBanus, (YTBEpKIEH MprkazoM MUHHCTEPCTBA 0Opa3oBaHus
u Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne 413, ¢ usMeHenusimu ot 12
arycra 2022 r.), ¢ yuérom «KoHmenmuu mnpernogaBaHus ydeOHOTO TMpeaMera
«XuMus» B 00pa3oBarelbHBIX  opranmsanusax  Poccuiickoit  denepanmw,
peau3yronMX OCHOBHBbIE 0O0Ieo0pa3oBaTeIbHbIEe MPOrpaMMbl»y  (YTBEpXKIECHA
Pemennem Komnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (QenepanpHOM paboueld mporpamMmbl BocnuTaHus. OCHOBY TMOIXOMIOB K
pa3paboTKe MOJCIBHOM CHUHXPOHM3UPOBAHHOW paboudeil mporpaMMbl 0a30BOro M
yrayOonénnoro msydeHus npeamera «Xumus» B 10-11 kmaccax, K ONpeeseHHUIO
oOmet crpaternn OOy4eHHs, BOCIIUTAHUS M PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «XuMmus» Ha 0a30BOM YpPOBHE COCTAaBWJIM KOHIENTYyalbHbIC
nonoxenuss OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHus,

pe3yabTaToB OO0ydYeHHsT M TpeOOBaHMM K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB.



W3yuenue mpeamera, peajgusyeMoe B YCIOBUAX  auddepeHnrpoBaHHOrO,
npodunbHOro  OOy4yeHus, TpuU3BaHO  oOecrmeyuTh  00IIE00Pa30BATEIHHYIO
U OOLIEKYJNbTYpPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO ISt
ajanTanyuyd UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSIM KH3HH B COLIMYME, a TaKXKe I
OPOAOHKEHUS OOy4YeHHS B CPEIHUX CHEIHUAIBHBIX M  BBICHIMX  Y4€OHBIX

OpraHu3anuax, B KOTOPBIX XUMUS ABJIACTCA OI[HOﬁ N3 IIPHOPUTCTHLIX JUCHHUILINH.

B coOTBeTCTBHMM C MaHHBIMU TIOJIOKEHUSIMHA MOJEIIbHASS CHUHXPOHU3UPOBAHHAS
pabodas TmporpamMma cpeaHero ooOmero oOpa3oBaHHs (0a30BBIM  YPOBEHB):
yCTaHaBIMBaeT  00s3aTelbHOE  (MHBAapUAHTHOE)  IMPEIMETHOE  COJEp KaHHeE,
OTpeeNsieT KOJUYECTBEHHbIE U KAaYeCTBEHHBIE €r0 XapaKTePUCTHUKUA Ha KaxkIOM
JTame M3y4YeHUs TNpeIMeTa, NpPeIyCMaTPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS
coJiep KaHUs ¥ PacTIpeISIICHHS €To 0 KjaccaM, OCHOBHBIM pa3fieiaM B TeMaM Kypca;
na€T TPUMEPHOE paclpesiesieHe y4eOHBIX YacOB MO TEMAaTHYECKUM pasjieliaM,
PEKOMEHIYEeT TMPUMEPHYIO TOCIIEIOBATEILHOCTh U3YUCHUS OTACIBHBIX TEM Kypca C
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU  Y4EOHOTO
mporiecca, BO3pacTHBIX  ocobeHHocTter  ywammxcs 10-11  kmaccoB; — maér
METOAMYCCKYI0 HHTEPIpETAMio IIeJied HW3Y4YeHHS TMpeaMeTa Ha  ypOBHE:
COBPEMCHHBIX TNPHOPUTETOB B CHCTEME cpeaHero ooOmero oOpa3oBaHUs,
coJlepKaTeIbHON XapaKTEPUCTUKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl CpeHero o01ero oopa3oBaHusi (JIUYHOCTHBIX,
METaIpeAMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIHHON
NESATETHPHOCTH YUCHUKA TI0 OCBOCHHUIO CoJepkaHMs mpeaMmeTa. [lo BceM Ha3BaHHBIM
MO3UIIUSIM B TIPOrpaMMe COOIOZeHa MPEeMCTBEHHOCTh ¢ Paboueit mporpammoi
OCHOBHOTO 0011er0 0o0pa3oBaHus Mo XuMuH (11 8—9 KiIaccoB 00pa3oBaTEIBHBIX

opraHu3ainii, 6a30BbIi YPOBEHB).



MopenbHasi ~ CUHXpPOHM3UpPOBaHHas  pabodass  mporpaMmMa  HMeeT  Leib
CUHXPOHU3HUPOBATh COJIEp)KaHUE ydueOHOro MpeaMeTa A W3Y4YeHHs IpeaMmeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHITPO(PUILHOTO YIEOHOTO TIJIaHa.

Lemn u 3agaun ydyeOHOro mnpeaMera «XuUMHS» B COOTBETCTBYIOIIEM pasJielie
IpPOrpaMMBbl MPEACTABICHBl COBMECTHO, KakK Jisl 0a30BOTO, mMak u 014 yenyOiéHHo2o
yposneii.

B pasnene Ilnanupyembie pe3ynbTaThl OCBOSHHUSI y4eOHOTO MpeaMeTa «XHUMUS»
CUHXPOHHU3AIMS MPE/ICTaBICHa B BHUJIE JOTOJHEHHs K 0a30BOMY YpPOBHIO, a UMEHHO,
[IpenMeTHbIe pe3yabTaThl, HOCTUTaeMble OOYyYaIOIIMMUCSA Ha YIriyOJIEHHOM ypOBHE
M3y4EHHS XUMHH, BBIIEIEHBI KYPCUBOM?.,

B paspenax Copepxanne marepuana M TeMaTHUeCKOE IUIAHUPOBAHUE HMEETCA

BBIIICHGHHBIﬁ MaTcpuall, I/IMGI-OIHI/Iﬁ I'IO,Z[LIGDI(I/IBE\,HI/IG2 KaK Ha 6330BOM, TaKk WU Ha

yIIyON€HHOM YPOBHSX, KOTOPBIM H3y4aeTCs B O3HAKOMHUTEIHHOM IUIaHE M HE
BKJIIOYAETCS B COCTaB MpeAMETHBIX pe3ylibTatoB ocBoeHust OOIT COO.

B pasnene Tematudeckoe IJIaHUPOBAaHUE TMPUHIUII CHUHXPOHHU3ALMU TPOSBIICH
CIeAYIOIMM 00pa3oM: 4achl HEJEIbHOW HArpy3Ku s YriyOJ€HHOro U 0a30BOTO
YpOBHEW yKa3aHbl TaKUM 00pa3oM, 4TO OJHA TeMa (OJWH 4Yac B HEJENI0) eArHA IS
JIByX YpOBHEH, a OCTaJbHBIC JIBAa 4Yaca W TEMbl HEJCIbHOW HArpy3Kd s
yrayON€HHOTO YPOBHS YKa3aHbI B CTPOKaX HWKE W TOJBKO JJIS 3TOTO YpOBHA. YacTh
PE3EPBHBIX YacOB MO3BOJIMIA BCTPOUTH HEOOXOIMMOE KOJUYECTBO YacOB B TeMax
M3Y4CHUS, a TAK)KE OPraHU30BaTh U TEMAaTHYECKOE TIOBTOPEHUE KaK Ha 0a30BOM, Tak
1 Ha YIUIyOJIEHHOM YPOBHSX, 1 HTOTOBOE MTOBTOpeHME; B rpadax «KommuecTBo yacos

yKa3aHbl TAK)KE T Yachl, KOTOPBIC B3SAThI U3 pe3epBa (yKa3zaH CUMBOI «Py).

'Kypcusom B TekcTe nporpaMmbl B pasaenax « Llenm n 3agaumn», «MpeameTHble pesynbTaTbl» BblAeNeHbl
3/1IEMEHTbI, KOTOpble NpeAcTaBAEHbl A1A U3YYEHUA HA YrNYHNEHHOM YpPOBHE.

ZI'Io,aHepKMBaHme MMeEET MmaTtepuman, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTEJ/IbHOM NJIaHE U HE BKNIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.



I[Ipu ¢dopmupoBanuu TemMaTHYECKOTO IUIAHUPOBAHUS  MPEAYCMATPUBAIIOCH
pacupesnesNieHue 4acoB BHYTPH TEM W MEXAY TEMaMH C ILENbI0 00eCHedeHUs
HEJCNbHON Harpy3ku Uis OOydYaroIIMXCs, M3YYAIOIIUX XUMHUIO Ha YriyOJaéHHOM
ypoBHe. llepepacnpeneneHue 4YacoB MEXAY HEKOTOPBIMU TEMaMH IO3BOJIMJIO
COXPaHUTh TEMATHYECKUN y4eOHBIM 00BEM MaTepuala, MUCIHOJb30BAHUE PE3EPBHBIX
4acoB TakkKe O00ecneumsio Haluyue Y4YeOHBIX 4YacoB Ha 0000IIeHHE, HTOroBOE
NOBTOPEHUE W KOHTPOJIb y4eOHOro marepuaina. TakuM 00pa3oM, CHUHXPOHU3AIUS
TEMaTUYECKOI0 IIAHUPOBAaHUSI 0a30BOr0 M YIITyOJIEHHOTO YPOBHEH M3yUYEeHUS XUMUU
IIOJIHOCTBIO COXpaHWIa COAEPKATEIbHBIM aclieKT nporpammsel Kypcos 10-11 kimaccos
IUTSL MYJIbTUIPO(HIBHOTO Y4eOHOr O IJIaHa.

JlanHast mporpamMma sIBJISIETCS OPUEHTHUPOM JJIsi COCTABJICHHS pabOdUX MPOrpamm,
aBTOPBl KOTOPBIX MOTYT MPEIJIOKUTh CBOM NOAXOX K CTPYKTYpUPOBAHHUIO U
MOCJIEIOBATEIbHOCTH M3Y4YE€HHUs Y4eOHOro marepuana, a TakKKe CBOE BHJICHUE
OTHOCHUTEJIbHO BO3MOKHOCTH BBIOOpAa BapUaTHUBHOW COCTABIIAIOIIECH COAEpHKAHMS
npeaMeTa JOMOJIHUTEIBHO K 00513aTeNbHON (MHBApUAHTHOM) 4YacTH €ro CoAepKaHus
B paMKax pe3epBHBIX uacoB. Pe3epB ydyeOHOro BpEeMEHM pPEKOMEHAYyeTCs MJis
peaiu3allud aBTOPCKUX TMOJXOJAOB K HCHOJB30BAaHUIO pa3HOOOpa3HbIX (opMm

OpraHM3alMK y4eOHOro mpouecca.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUMA»

Xumuyeckoe oOpa3zoBaHHE, I[I0JIy4aeMO€ BBITYCKHUKAMU CpEIHEH  IIKOJbI,
SBJIIETCS. HEOThEMJIEMON YacThi0 UX 00pa30BaHHOCTH. OHO CIIY>KUT 3aBEpPIIAIOLIIM
ATAnoOM peajiv3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHCTEeME XHMHUYECKOro oOpa3oBaHUs. OTU
LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U
o01Ieil KylbTypbl YelIOBEKa, a TAKKE HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3JIOPOBBIO U MPUPOJHON cpefe. Peanmn3yercs: xumuueckoe oOpa3oBaHue



yUaluXxcsl CpeaHE MIKOIbl CPEJCTBAMU YYEOHOTO TIpeaMeTa « XUMUS», COJIep KaHHe
U TIOCTPOCHHE KOTOPOTO OMPECICHBl B MPOTpaMMe C YYETOM CHENU(DUKU HAYKH
XUMUHU, €€ 3HAUCHUsI B MO3HAHUU MPUPOJLI U B MaTepUaIbHOM KM3HU OOIIECTBa, a
Takke ¢ y4€ToM OOIUX LeJIed M TPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI CpeaHero oOiero obpazoBanus B Poccuiickoit ®Denepanuu.
Tak, Hampumep, npu (QOPMUPOBAHUHU COAEpKAHUS MpeaMeTa «XUMHS» YUTEHBI
CJIeIYIOIIME TTOJIOKEHUS O crieliupUKe U 3HAYCHUN HAYKH XUMUU:

XuUMUs KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT OocoOyl0 PoOJib B
COBPEMEHHOM IIUBUIIM3AIIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTepuaibHOU KyIbTypbl. OHa
BHOCHUT CBOM BKJaJ B (OPMUPOBAHHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHUE IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpYyXKalollleM MHUpE Kak O €JIMHCTBE
MpUPOJBI U YeJIOBEeKa, KOTOpoe (OpMHUpPYETCSs B XUMHUU Ha OCHOBE IMOHUMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYXAIOLIETO MHPA, OCO3HAHMUS B3aHUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUA.

CoBpemeHHass XUMHS KaK Hayka CcoO3uAaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HallpaBjeHa Ha pelieHre ri100albHbIX MPOOJIEM YCTOMUUBOIO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, OJHEPreTUYECKOM, MHUIIECBOM, HSKOJOTHYECKOU
0e30macHOCT W OXpaHbl 3JI0pOBbsi. TeCHO B3aMMOJEHCTBYS C JAPYTHUMH
€CTECTBEHHBIMU HayKaMH, XUMHUS CTaja HEOThEMJIEMOM 4aCThI0 MUPOBOM KYJIbTYPHI,
HEO0OXOAMMBIM YCJIIOBUEM YCIICUTHOTO TPY/Ia U KU3HH KaXKJIOTO WIeHa 00IIecTBa.

B cootBercTtBUM ¢ o6mmmu nensimu v npunnunamu COO coxaepskaHue TpeameTa
«Xumusi»  (10-11  kmaccel, 0a30Bblii  ypOBeHb W3Yy4Y€HHUs]) OpPUCHTHPOBAHO
MPEMMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY O00y4aromuXcs, HEOOXOAUMYIO
UM JJI BBIPAOOTKHM MHPOBO33PEHUECKHX OPUEHTUPOB, YCIEIIHOTO BKIIOUCHUS B
KU3HBb COLIMYyMa, MPOJOJKEHUsI 00pa30BaHUs B PAa3IMUHBIX 00J1aCTSAX, HE CBS3aHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocrapnsiomumMu  TpeamMeTa «XHUMHUs»  SBISIOTCS  0a30BbIe  KypChl — —

((OpFaHI/I‘ICCKaH XUMUSA» U <<O6H_[a${ N HCOPraHHu4dcCkKasd XHUMHUA», OCHOBHBIM



KOMIIOHEHTOM COJIEpKaHHUsSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHUHU (C BKIIOUEHUEM 3HAHWI U3 OOIlel XUMHUU) U
oprannueckoil xumuu. DopMHUpoBaHHME TaHHOW CHUCTEMbl 3HAHUW TPU HU3YYEHUU
npenMera o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETr0 MHOTOOOpa3us BEIIECTB
Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB U Teopud Xumuu. CTpyKTypa colepKaHus
KypcoB — «Opranuueckass xumus» U «OOmas W HeEOpraHudecKkass XUMUs)
chopMupoBaHa B TporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K
U3YYCHHUIO Y4YeOHOro Marepuana U OOYyCIOBJI€Ha HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUECKUX YpOoBHAX. B Kypce
OpraHUYeCcKO XMMHH BEUIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCUUYECKOW TEOPUU
CTPOCHHUSI OPTaHMYECKHUX COEIUWHEHHI, a TaKK€ Ha YPOBHE CTEPEOXUMHYECKUX U
ANEKTPOHHBIX TMPEJICTAaBIEHUNA O CTpoeHuH BemiecTB. CBeleHUs 00 M3y4aeMbIX B
Kypce BEIIECTBax MJalOTCs B PAa3BUTUM — OT YIJIEBOAOPOJIOB JO CIIOMKHBIX
OMOJIOTUYECKH aKTHBHBIX COEIMHEHUW. B Kypce opraHm4eckoil XMMHUU TOJYy4aroT
pa3BuTHe CcOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
MEepBOHAYAJIbHBIE TPEJCTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON
peakuu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCsl U3YUCHHBIN Ha yPOBHE
OCHOBHOI'0 00I1Iero 00pa3oBaHUsl TEOPETUYECKHM Marepuan U (PaKTOJIOrH4YecKue
CBEJICHUS O BEIIECTBAX U XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «O0mast
Y HEOpTraHUYeCcKasi XUMUs 00yJaronuMcs MpeI0CTaBIsETCS BO3MOKHOCTh OCO3HATh
3HAUYEHHUE TEePUOJAMYECKOr0 3aKOHAa C OOILETEOPETHUECKMX MU METOHOJIOTHYECKHUX
MO3UIINN, TIIy0Ke TOHITh UCTOPUUYECKOE M3MEHEHWEe (DYHKIHM 3TOro 3aKOoHa — OT
obo0maromiei 10 OOBSACHSIONICH M MpOTHO3UpYIoNiel. Equnas cuctema 3HaHUi O
BOXKHEHIIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUU, CBOMCTBaX U NMPUMEHEHUH, a TAKXKe
0 XHUMHUYECKHX PEaKIUsAX, HMX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs

nonosiasieTcst B Kypcax 10 m 11 kimaccoB ajieMeHTaMM COJIEpXKaHUSI, UMEIOIIUMHU



KyJIbTYpPOJIOTUYECKUH M TPUKIAAHOW XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT
MMOHUMAHUIO B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ poJib B
[O3HABATEJIbHOM W  NPAKTUYECKOM  JEATENIBHOCTH  4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHsI K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUH U MPAKTUUECKUX
IPUJIOKEHUN XUMUH, TIOMOTAOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMMBIX NpoOJeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATh
uHOpMALMIO U TPUMEHATh €€ Il TIONOJIHEHUS  3HAHWUW,  pelIeHUs
MHTEJJIEKTYaJIbHBIX U KCIEPUMEHTAIbHBIX UCCIIE0BATENbCKUX 3a1au. CoaepkaHue
y4eOHOro mnpeamera «XUMUS» AAaHHOTO YPOBHS H3YyYEHHUS OPUEHTUPOBAHO Ha
(dbopmupoBaHue y OOy4YAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIi MOHUMAaHUS
¢unocopckux wuaeH, TAKUX Kak: MaTepUabHOE €IUHCTBO HEOPraHUYECKOTO MU
OpraHUYeCKOro MHpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOEHHUEM, ITO3HABAEMOCTbh NIPUPOAHBIX SBJICHUA MYTEM 3KCHEPUMEHTA U PEIICHMUS
MPOTUBOPEUYMIT MEXAY HOBBIMU (aKkTaMh M TEOPETUUYECKUMHU MPEANOCHUIKAMH,
OCO3HaHWE POJIM XMMHHM B PEIICHHH HKOJOTMYECKUX IMpoOJeM, a Takke MHpoodiiem
cOepeXeHUsI HPHEPreTHUUECKUX PECYPCOB, ChIPbs,, CO3/JaHHS HOBBIX TEXHOJIOTUHA H
MaTepHuaoB.

B nnane pemeHus 3aga4 BOCIUTAHUS, Pa3BUTHS U COLUANIM3AIMHN O00yYaOUINXCs
INPUHATBIE TPOrPAMMONM MO XHWMHHM TOIXOIbl K OIPEACIICHUIO COAEpPXKAaHUSI U
MOCTPOEHUsI TMpeaMeTa NpeaycCMaTpuBalOT (POPMHUpPOBAHME Yy  OOydYarOIIHUXCA
YHUBEPCAJIbHBIX yUE€OHBIX ACHCTBU, HMEIOIUX 0a30BO€ 3HAUEHUE IJI Pa3IUYHbIX
BUJIOB JIEATENLHOCTH: pEIICHHs Tpo0ieM, TOHWCKa, aHajau3a u o0paboTKH
uHpopmManuu, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OmbITa MPAKTUYECKOH U
MCCIIEI0BATENBCKON JEATENbHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B IO3HAHUU XUMMUH.

XuMHs Ha YPOBHE YIJIyOJIEHHOI0 M3Y4eHHUsl 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanust yvammxca 10-11 «kmaccoB. U3yuyenue
npeaMera, peaquzyemMoe B ycloBUSX AU (EpeHIMpPOBaHHOTO, MNPO(UIBHOTO

oOyueHusi, TMPHU3BAHO OOECHEeUuTh 001e00pa30BaTENIbHYI0 U OOUIEKYJIbTYPHYIO



MOJATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO ISl ajamnTalii WX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKM3HU B COLIMYME, a TaKXKe JJIsl MPOAOJIKEHUSI O0yUEeHUS B
opraHu3anusx Npo(ecCHOHaTLHOTO O00pa30oBaHUs, B KOTOPBIX XHUMHS —SBISETCS
OJIHOM W3 TPHOPUTETHBIX ITUCIUIUIMH. B mporpaMme 1O XWMHHM Ha3HAYCHHE
npeaMera «XuUMHUS» TOJIy4YaeT MOJIPOOHYI0 HWHTEPHIPETALMI0 B COOTBETCTBUU C
ocHoBomnoJiararoimu  nojoxkeHussMu  GI'OC COO o B3auMO0OYCIOBIEHHOCTH
1eJieH, cofepKaHus, pe3yJbTaToB OOy4YeHHUS W TPEOOBAHWI K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB. CBHUJETEIBCTBOM TOMY SIBJISIOTCS — CIEAYIONIME BBIMOJIHSIEMBbIC
MIPOTPAMMOM 110 XUMHH (PyHKITHH:

— HMHPOPMALMOHHO-METOJMYECKasd,  peaju3alus  KOTOpoll  oOecreunBaeT
MOJIy4eHHUE MPEICTABIICHUS O LEJIIX, COJIEPKaHUH, O0IIIeH cTpaTeruu 00y4YeHus,
BOCIIUTAHUSI U PAa3BUTHUSI O0YUYAIOUIUXCS CPEACTBAMU MpEAMETa, U3y4aeMoro B
paMKax KOHKPETHOTO mpoduis;

— OpraHu3allMOHHO-TUIAHUPYIOIIas, KOTOpas MpeayCcMaTpUBaeT OMpEACIICHUE:
MPUHITUIIOB CTPYKTYPUPOBAHUS U TIOCIIEIOBATEILHOCTH U3yUYECHUS y4eOHOTO

— Marepualna, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €T0 XapaKTEPUCTHK;

— TMOJXOJ0B K (DOPMUPOBAHHUIO CONEPKATEIBHOW OCHOBBI KOHTPOJISI M OIEHKH
00pa3zoBaTEIbHBIX JOCTHKEHUN 00yYaIOIMUXCsl B paMKaX UTOrOBOM aTTecTaliuu
B (hopMe eIMHOTO TOCYapCTBEHHOTO IK3aMeHa M0 XUMUHU.

[Iporpamma ajis yriyOa€HHOTO U3YUYECHHS XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE TMPEIMETHOE COJAEp)KaHUE, 00sS3aTeNbHOE st
M3Yy4YEHUs B paMKax OTJIeJbHBIX TpoduieH, mpeaycMaTpuBaeT pacipeeicHue u
CTPYKTYPHUPOBaHHME €ro IO  KjaccaM, OCHOBHBIM  COJIEpPKaTEIbHBIM
JUHUSIM/pazziesiaM Kypca;

— naéT NMpPUMEpPHOE pachpejiesieHue y4eOHOro BpPEMEHH, PEKOMEHIYEeMOro st
U3YUYCHUS OTICIBHBIX TEM;

— npepjiaract MInMpuMEpHYHO IMOCICAOBATCIIBHOCTL U3YUCHMHS yqe6H0r0 Marcpuaia
C



— Y4E€TOM JIOTUKH MOCTPOECHUS KypcCa, BHYTPUIPEAMETHBIX M MEKIPEIMETHBIX
CBSI3EH;

— J1aéT METOAMYECKYI0 MHTEPIpEeTalrIo IeJied U 3a7a4 U3y4deHHus MpeaMmeTra Ha
yrayOnE€HHOM YpPOBHE C YYE€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpeaHero  oOmiero  oOpa3oBaHUs,  COJEPKATEIbHOW  XapaKTEPUCTHUKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl
cpennero  obmero  oOpa3oBaHusi ~ (IMYHOCTHBIX,  METANpPEIMETHBIX,
MPEAMETHBIX), a TakKXKe C Y4ETOM OCHOBHBIX BHUJIOB Y4€OHO-TI03HABATEIHHBIX
JEUCTBUN 00YyYaroIerocs o OCBOCHUIO COJIEPKAHUS IIPEIMETA.

ITo BCceM MoO3UIMSIM B TIPOTpaMMe TI0 XUMHUHU MPEAYCMOTPEHA TTPEEMCTBEHHOCThD C
oOy4yeHHeM XHMHHM Ha ypOBHE OCHOBHOTO oOiero obpazoBanus. [Iporpamma 1o
XUMHUHU CIYXKUT OPUEHTHPOM JUIsl COCTABJICHHSI aBTOPCKUX paboduMx mmporpamm. 3a
npejeraMyu YCTaHOBIIGHHONW MpOrpaMMoOM MO XMMUM 00s3aTeNIbHOM (MHBapUaHTHOMN )
COCTABJISIFONICH CO/IepKaHUsI Y4EOHOro mpeaMera «XUMHs» OCTaéTCsl BOBMOMXKHOCTD
BBIOOpAa €ro BapUATUBHOW COCTABJIAIONIEH, KOTOpas JOJDKHA OMPECIAThCS B
COOTBETCTBHUHM C HalpaBJICHUEM KOHKPETHOTO Mpoduias oOydeHus. ABTOpamMu
pabouyux MpPOrpaMM MOKET OBITh MPEMJIOKEH MHOM MOJXO0J] K CTPYKTYPHUPOBAHUIO
y4eOHOT0 MaTepHualia U TOCIe0BaTEIbHOCTH €r0 M3y4eHus, CBOE BUICHUE IMyTeH U
Croco00B (pOPMUPOBAHUSI CUCTEMBI TIPEIMETHBIX 3HAHUM, YMEHUN U BUJIOB y4eOHOM
NESATETBHOCTH, a TAK)KE CHCTEMBI CIIOCOO0B M METOJMYECKUX MPUEMOB TI0 PA3BUTHIO
Y BOCIIUTaHUIO O0yJarOIIUXCH.

B cootBercTBHM ¢ koHUenTyanbHbIMHU NoJ0keHUAMU PI'OC COO o HazHaueHUH
MpeAMETOB 0a30BOTO M yriyONEHHOTO YpoBHEH B cucteMme AuddepeHIIuPOBAaHHOTO
oOyuyeHHsI Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS XWUMHSI Ha YpPOBHE
yrayOnEéHHOTO M3y4YeHUsS HaNpaBJIeH Ha pealn3alio  MPEeeMCTBEHHOCTH C
MTOCJICTYIOIITUM 3TaIlOM IOTYYSHUS XUMHYECKOTO 00pa30BaHUs B paMKaX H3yUCHHS
CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKUX JUCIUIUIMH B By3aXx W

OpraHu3alMsIX CpeaHero npodeccuoHaasHOro 00pasoBaHus. B 3Toil cBsI3u n3yueHue



npeaMera «XUMHsS» OPUEHTHPOBAHO IMPEMMYLIECTBEHHO Ha pacUIMpeHue |

yIrIIyOJIeHuEe TEOPETUYECKOM U NPaKTUYECKOM TMOJTOTOBKM  OOy4YaroluXxcs,

BBIOpABIINX ONpeAenEHHBIA Tpoduiab OOy4YeHHsS, B TOM YHCIE C MEPCIEKTUBOMN
MOCJIEYIONIET0  MOJIYYeHHS XMMHYECKOro oOpa3oBaHHMS B  OpPraHU3alUsaX
npodeccuonanmbHoro obpaszoBanms. B cere TpeboBanuit ®I'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHUS OCHOBHOW OOpa30BaTEIbHOM MPOrPaMMBI
cpenHero oOIIero oOpa3oBaHUsI M3y4YEHUE MpeaMera «XHUMHUS» OPUEHTHUPOBAHO
TaK)Ke Ha PelICHUE 3aJa4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHA OOy4aroOlUXcs, Ha
dbopMHUpOBaHNUE Yy HUX OOIIEUHTEIUICKTYyaIbHBIX YMEHUN, YMEHUN pallMoHaIN3aluu
y4eOHOro Tpyda ¢ OOOOMIEHHBIX  CHOCOOOB  ACATEIBHOCTH, HUMEIOIIUX
MEKIUCIMIUIMHAPHBIN, HAANPEIMETHBIA XapaKTep.

XvMHsI HA YPOBHE YIIyONEHHOTO U3YYEHHS BKIIIOYAET YriayOJaEHHBIE KYpChl —
«Oprannyeckas xumusi» 1 «OO1mas u HeopraHuyeckas xumus». llpu onpenenenun
MOJIXOJ0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allUU COJIEpPKaHUs 3TUX KypCOB B
MpOorpaMMe MO XMMHH 3a OCHOBY HpUHATHI nojioxkeHuss ®PI'OC COO o paznmuuuax
0a30BOro 1 yriiyOJa€HHOro YpOBHEH U3yUeHUs MpeaMeTa.

OcHoBy coxepxkaHus KypcoB «Opranuueckas xumus» u  «OOmas
HEOpraHWYecKas XUMHUs COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCAIIMXCS K 0a30BOMYy YpOBHIO H3Y4YEHHUs MpeaMera. JTa CUCTEeMa 3HAHUU
[IOJIy4aeT OMNPEAECIEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, IO03BOJIAIOIIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OoibInii 00BEM (QakTosornueckoro Marepuana. Ha
yrayOnEéHHOM  ypOBHE  HM3YYEHMs  Ipeamera  obOecredyeHa  BO3MOXKHOCTb
3HAYUTETBHOTO YBEJIMYEHUSI 00BbEMA 3HAHUN O XMMUYECKUX 3JIEMEHTaX U CBOMCTBAxX
UX COCIMHEHUU Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUs] MPECTAaBICHUNA O CTPOECHUU
BEILIECTBA, XWUMUYECKOM CBSI3M W 3aKOHOMEPHOCTSAX NPOTEKaHUS PEakUHi,
paccMaTpUBAaEMbIX C TOYKH 3pEHUS XMMHUYECKOM KUHETUKHM W TEPMOJAMHAMHUKH.
N3yuenune nepuoanyeckoro 3akoHa u Ilepmoanyeckoil CHCTEMBI XUMHYECKHX

OJICMCHTOB 6a3preTC$1 Ha COBPCMCHHBIX KBAHTOBOMCXAHHUYCCKHUX ITPCACTABICHUAX O



CTPOCHHUHU aTOMa. XUMHYecKasi CBI3b OOBICHICTCS C TOUKH 3PCHUA SHCPICTUUICCKUX

U3MEHEHUH TMpu e€ 00pa30oBaHMM W pa3pyUICHUH, a TaKKe C TOYKH 3pPCHHUS

MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIOB peakUud  JOMOJHSAETCA
(dhopMHUpOBaHUEM TIPENICTABICHUN 00 JIEKTPOXUMHUUYECKHUX MPOIECCaX U DJIEKTPOJIU3E
pacIlIaBOB M PAaCTBOPOB BEWIECTB. B Kypce OpraHm4eckor XUMHUM IIPU PACCMOTPEHUN
PEaKIIMOHHOMN CIIOCOOHOCTU COEIMHEHHI yensieTcss 0co00e BHUMaHUE BOIIpocaM 00
ANEKTPOHHBIX d(PeKTax, 0 B3aMMHOM BJIUSHUM aTOMOB B MOJIEKYJaX U MEXaHU3Max
peakumii. Oco0oe 3HA4Y€HHE HMEET TO, YTO Ha COAEpP)KAHWE KYpCOB XHUMHH
YIIyOJNEHHOTO YPOBHS M3YYEHUs Ul KJIACCOB ONpPeAeNEHHOro npoduiist (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpPY M XapakTep AONOJHEHUH K O0IIel cucTteMe mpeaIMeTHBIX
3HAHWI) OKa3bIBAIOT BIMSHUE CMEKHBIE MPEAMETHI. Tak, HaIpUMep, B COAEpPKaAHUU
npeaMera JJisl KJIacCOB XUMHKO-(DHU3MUECKOro npoduis Oojblnoe 3HadeHue OyayT
MMETb 3JIEMEHTHI Y4eOHOro MaTepuana o oomieit xumuu. [Ipu uzydenuu npenmera B
JAHHOM CJIy4ae akIeHT OyJeT cheiaH Ha OOIIHOCTh METOAOB MO3HAHHUA, OOIIHOCTh
3aKOHOB M TEOpUH B XUMUU U B (U3UKE: aTOMHO-MOJEKYJISIpHAs Teopus
(MonekynsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAacCChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, 3JIEKTPOJIN3a, MPEACTABICHUS O CTPOEHUM BEIIECTB U Jpyroe. B
collepKaHUM TIpeAMeTa ISl KJIACCOB XWMHUKO-OMOJIOTHYECKOTO MPOQMiIst OONbIITUI
yAENbHBIN BeCc OyJeT UMETh OpraHuyeckas XuMus. B 3Tom ciydyae nmpenocraBisiercs
BO3MOXKHOCTB 17151 Oosiee 00CTOSITEIbHOTO PACCMOTPEHHSI XUMUYECKOW OpraHu3aliu
KJIETKM KaK OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TAKUE
CTPYKTYPHbIE KOMITIOHEHTBI, KaK JUMIHUAbI, OEJIKH, YIJIEBObl, HYKIEMHOBBIE KUCIOTHI
u apyrue. [Ipy 3TOM 3HaHUA O COCTaBE W CBOWMCTBAX MPEICTABUTEICH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOW JMJI M3Y4YEHHUS CYIIHOCTU
poLeccoB (POTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B mane ¢QopmupoBaHHS OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHAayYHbIX METOAOB MO3HAHUS M ONBITA MPAKTUYECKOrO0 MPUMEHEHUsI HAy4YHBIX

3HaHUU H3y4yeHUe IMpeaMera «XUMHUsS» Ha YriyOJEéHHOM YpOBHE OCHOBAHO Ha



MEXIIPEJIMETHBIX CBS34X C YYEOHBIMH MNpPEIMETaMH, BXOJSAIMIMMH B COCTaB
npenIMeTHhIX obmacteit  «EcTecTBeHHOHaydHbIE MpeAMETh», «Marematuka U

uHpopmaTiKa» 1 «Pycckuil sI3bIK U IUTEpATypa.

[Ipu nzydyenun yueoHoro npeamera « XuMus» Ha yriiyoJIEHHOM ypOBHE TaKxKe, Kak
Ha YpOBHE OCHOBHOTO W CpeaHEro ooiero oOpa3zoBaHus (Ha 0a30BOM YpOBHE),
3aJa4eil TMepBOCTENIEHHOW 3HAUYMMOCTH ABIISIETCS (OPMUPOBAHHE OCHOB HAYKH
XUMHUHU KaKk 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUECKOU NEeATeIbHOCTH
YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pemienue 3Ton 3amaun Ha
yri1yOJIEHHOM ypOBHE M3YUYEHHS MpEAMETa MpEeArnoaraeT pealn3alnio TakKux Lesei,
Kak:

— (QopMupoBaHuE NPEICTABICHUN:

— 0 MaTepuajibHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJICHUI
IIPUPOABI, 0 MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ BEIyIEH PO B
00€eCleyeHun YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA: B pEHIEHUH MpoOeM
HKOJIOTUYECKOM, JHEPreTUYecKOM M NUIIEeBOM O€30IacHOCTH, B Pa3BUTHU
MEJULMHBI, CO3JaHUM HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHUKOB JSHEPIHH, B
00€eCleyeHnn PpAlMOHAJIBHOTO MPUPOJONOJIb30BaHUsA, B  (HOPMHPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl 4YEJIOBEKAa, a TaKKe SKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO M MPUPOJIHON Cpee;

— OCBOCHHME CHCTEMbI 3HAHWH, JICKAIIUX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOUM KapTHUHBI MHUpa: (yHIAMEHTAIbHBIX MMOHATUH, 3aKOHOB U
TEOPUA XHWMHH, COBPEMEHHBIX IPEICTABICHUNA O CTPOEHUM BEIIECTBA Ha
Pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJIMOJEKYJSPHOM, O
TEPMOJIMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX  IPOTEKaHUs
XUMHUYECKUX PEAKLM, O XUMHUYECKOM PABHOBECUH, PACTBOPAX M JHMCIEPCHBIX
cuctemMax, 00 OOIIMX HAyYHBIX MPUHIHUIIAX XUMHUUYECKOTO MPOU3BO/ICTBA;

— (QopMupoBaHue y 00y4arouuxcsi 0CO3HaHHOTO TMOHWMAaHUSI BOCTPEOOBAHHOCTH



CHUCTEMHBIX XUMHUYECKUX 3HAHUM JUIsi OOBSCHEHUS KIIOUEBBIX UIEH U mpodiieM
COBPEMEHHOW XHMMHH, s OOBSICHEHHS W TMPOTHO3WPOBAHUS SIBICHUM,
UMEIOLIUX

€CTECTBEHHO-HAYYHYIO IIPUPOLY; IrPaMOTHOTO pemenus npobiiem,
CBS3aHHBIX C XHWMMEH, IPOTHO3UPOBAHUS, AHAIN3Aa W OLEHKU C ITO3MIUHN
HKOJIOTMYECKON 0€30IacHOCTH IOCIEICTBUN OBITOBOM M IPOU3BOACTBEHHON
NEATEIbBHOCTH  YEJIOBEKA, CBA3AHHOM €  XMMHYECKMM  IPOU3BOACTBOM,
UCIOJIb30BaHUEM U N1EPEPAOOTKON BELIECTB;

yri1yOJieHre MPeICTaBICHUN O HaydHbIX METO/IaX MO3HAHMsI, HEOOXOAUMBIX TS
NpUOOpPETEHUSI YMEHUN OPUEHTHUPOBATHCI B MHPE BEIIECTB M OOBICHEHHS
XUMHYECKUX SBICHHUM, HMMEIOIIUX MECTO B IPUPOJAE, B IPAKTUYECKOU

ACATCIBHOCTHH HOBCGHHCBHOI;’I KHN3HHU.



HEJIN U 3AJJAYHU YYEBHOI'O ITPEJIMETA «XUMUWUS»

B mpakTuke mnpenonaBaHuMs XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMUs Tak M Ha YPOBHE CpelHEro obuiero obpa3zoBaHus, NPU ONpPEACICHUN
coZiepKaTeIbHON XapaKTepUCTUKU IIefiell M3Y4YeHHs NpeaMeTa HarpaBIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAMIIMOHHO TPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak OOJacTh COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHYECKOM
JESITEIbHOCTH YeJIOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJIMYECKOW TOYKH 3pEHHUS TaKOM MOAXOJ K ONPEACICHUIO IIeNied H3YYCHHs
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

[maBHBIMH TETSIMH HW3Y4YeHHS MpeaMera «XuMUs» Ha YPOBHE CpEIHETrO
oO1iero o0pazoBaHust Ha 0a30BOM YPOBHE SIBJIFOTCS:

(GopMUpOBaHHE  CHCTEMbl  XUMHYECKMX  3HAaHUM  Kak  BaKHeHIIen
COCTaBJISIFOLIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOpOM Jiexar
KITFOYEBBIE TOHATHS, (PyHIAMEHTAIbHbBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3BIKA
HayKH, YCBOGHHE M  IOHUMAaHHE  CYIIHOCTH  JOCTYNHBIX  0000ILIEHUI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHWE C UCTOPHEH WX pPa3BUTUS W
CTaHOBJICHMS,;

dbopMUpOBaHHE M PA3BUTHE MPEACTABICHUM O HAyYHBIX METOAAX IO3HAHUS

BEILIECTB M XUMHUYECKUX pPEaKUuid, HEOOXOIUMBIX AJid MPUOOPETEHUS] yMEHUI



OpUEHTHUPOBATLCS B MHUPE BEIIECTB U XUMHUYECKUX SIBIICHUH, UMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U ITOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB ACSITENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSCHEHHEM XUMHUYECKOTO SKCIEpPUMEHTa, COOJIOJIEHUEM MpaBuil 0e30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopneprkarenpHasi XapaKTepUCTUKA LeJed M 3ajJad H3ydyeHUs MpeaMera B
IporpamMme Mo XMMHH YTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeHero ob1iero oopazoBanusi. CerogHs B MpenogaBaHuH
XUMHHU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHHE MPAKTUUECKOH KOMIIOHEHTE
coaepkaHusi  OOydeHHWs, OpPHUEHTHUPOBAHHOM Ha  MOATOTOBKY  BBIMYCKHHKA
OIOIIe00pa30BaTEIbHON OpraHu3aluy, BIAJCIONIEr0 HE Ha0OpOM 3HAHMMA, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMM U YMEHHUSIMH aKTUBHOTO
MOJlyuYeHUs] 3HAHUW W TPUMEHEHUS UX B pEaTbHOW IKHU3HU IS PEIICHUS
NpaKTUUECKUX 3a7ad. B 3Tol CBA3M mNpu U3y4YEeHHH npeaMera «XHUMUS»
JOMUHUPYIOLIEE 3HAaUCHHUE TPUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

amanranusi o0y4Jaroumxcs K yCIOBHSAM TWHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
¢dbopMupoBaHue UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, rOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY THPUHATHIO TPaMOTHBIX
pelIeHui B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

dopmupoBaHnre y  OOy4aroOmIMXcs  KIIOUEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEpCAaTbHOE 3HAueHWE i1 pa3jNYHBIX BHJOB
NESTEIBPHOCTU: PEIIeHUs MpoOJieM, MOWCKa, aHaiM3a W 00pabOTKKM HMHQOpMAIIUH,
HEOOXOUMBIX JIJIsi IPUOOPETEHHSI OMBITA ACSITEIBHOCTH, KOTOpas 3aHUMAET BaKHOE
MECTO B TO3HAHMM XHMMHH, a TakXKe JUJIsl OLEHKHM C MO3UIUI 3KOJIOrHYeCKOH
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB HAa OPTaHU3M

YeJIOBEKA U IIPUPOTHYIO Cpeay;



pPa3BUTHEC TIO3HABATCIBHBIX WHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEN 00ydarolmuXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBHH C JKM3HCHHBIMH IOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpPEMCHHBIC HMH(OpPMAIMOHHBIC TEXHOJOTHH JUIS TOWCKAa M aHalu3a Y4eOHOW M
HAYYHO-TTONY/IAPHON HH(POPMAIH XUMHUIECKOT'O COJICPIKAHNS;

(bopMHpOBaHNE U PA3BUTHE Y O0YYAIONIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIIJICHUS, HAaOII0IaTSIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOJTUMBI, B YAaCTHOCTH, IPH IUTAHAPOBAHMH M TPOBCJACHUH XHMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHWE y  oOydarommxcss yOexAEHHOCTM B  T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHMHH, ©€ BaXHOHW pOJIM B PEIICHUU TJI00aJIbHBIX MPoOJIeM
paIMoOHaIBHOTO MPUPOIOIIOIB30BAHMS, TIOMOJIHEHUSI SHEPreTHYECKHX PECypCOB U
COXPAaHEHHUS IPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJUMOCTH OCpPEkKHOTO
OTHOIIICHUS K TMPHUPOJEC H CBOEMY 3JI0POBBIO, a TakKe IPHOOPETCHHS OITbITa
WCITOJIB30BAaHUsS IIOJYYCHHBIX 3HAHUH IS NPUHATHS TPAMOTHBIX PCIICHHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUCCKUMU SBJICHUSIMHU.

Ipu uzyuenuu yuebrnoco npeomema «Xumusay Ha yeayoiéHHOM YPoOHe mMakice,
KaK Ha YPOBHE OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a30680M Yposhe),
3a0auell NepeoCMeneHHoU 3HAYUMOCIU SGIAeMC GOPMUPOBAHUE OCHO8 HAYKU
XUMUU KaK 001aCmu COBPEMEHHO20 eCeCcmBO3HAHUS, NPAKMUYECKOU 0esimelbHOCU
yeno8eKa U 0OHO20 U3 KOMNOHEHMO8 MUPOBOLL KYIbMYpbl.

Pewenue smou 3a0auu Ha yenyonénnHom ypoeue usyuenus npeomema
npeonoiazaem peanuzayuio makux yenet, Kax:

dopmuposarnue npedcmasnienuil:

0 MamepuaibHOM eOUHCmBEe MUpd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUL NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCMEeCMBeHHbIX HAYK U e€ sedyuyell
ponu 8 obecnedenuu yCmouuuso20 pazeumusi 4eioseuecmed.; 8 peuieHuu npooem

3K0]Z02u'{€CKOZZ, 3H€p2€mu'{eCK012 u I’IMWBGOMU 6e30naCHocmu, 6 pazeumuu M@()Izllxﬂlel,



CO30aHUU HOBIX MAMEPUALO8, HOBLIX UCMOYHUKO8 JHEpeUuu, 6 obecneyeHuu
PAYUOHATILHO20 NPUPOOONOIb308AHUSA, 8 (DOPMUPOBAHUU MUPOBO33PEHUS U 00WUell
KYIbMypol Yen08eKd, a maxice IKOJ0SUYeCKU 000CHOBAHHO20 OMHOWEHUS K CBOEMY
300p08bI0 U NPUPOOHOU cpede;

0cBoeHUe cucmemvbl 3HAHUL, AeHCAWUX 8 OCHOBE XUMUUECKOU COCMAssaouell
eCMmecmeeHHO-HAYYHOU KaAPMUHbL MUpa:. QYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOCHUU Beuecmed HA PA3HbIX
VPOBHAX ~ —  AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAOMOJIEKYIAPHOM, 0
MePMOOUHAMUHECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peakyuil, 0 XUMUYECKOM PABHOBECUlU, PACMEOpax u OUCNEPCHbIX cucmemax, 00O
0OWUX HAYYHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMBA,

Gdopmuposanue y 00yUarOUUXC OCO3ZHAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCNU
CUCMEMHbIX XUMUYECKUX 3HAHUU O OOBACHEHUs KIIYesblX uoei U npooiem
COBDEMEHHOU Xumuu, Ol OOBACHEHUS U NPOSHOUPOBAHUS SGNeHUU, UMEIOUUX
eCMeCcmeeHHO-HAYYHYIO NPUPOOY, ZPaAMOMHO20 peuleHUuss NpooOiem, CEA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJ02UYECKOl
bezonacHocmu  nocieocmeuil.  Oblmosol U  NPOU3BOOCMBEHHOU  0esMelbHOCIU
YyenoeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybneHue npedcmasieHuil 0 Hay4HvlX Memooax No3HAHUS, HeoOX00UMbLX OJis
npuoopemenuss yMeHUll OPUEHMUPOBAMbC 6 Mupe Gewecms U O00bACHeHUs
XUMUHECKUX S6TIeHUL, UMEIOWUX MeCmo 6 npupooe, 8 NPAKmu4eckol 0esmeibHOCmU
U NOBCEOHEBHOLL HCU3HU.

B naane peanusayuu nepeoouepeoHvix GOCNUMAMENbHBIX U PA36UBAIOUUX
@YHKYULL YeNloCmHOoU cucmemvl CpeodHe2o o00ueco 00pazoeanus npu U3yuyeHuu
npeomema «Xumusi» Ha yeayONEHHOM YPOsHe 0COOYI0 aKmyaibHOCHb NPUOOpemarom

maxKkue yeiau u 3(1061'{% Kak.



socnumanue YOedcOEHHOCMU 8 NO3HABAEMOCMU ABIEHUL NPUPOODL, YBANCEHUS
K npoyeccy meopuecmea 8 001acmu meopemudeckux u NPUKIAOHbIX UCCIe008aHUL 8
Xumuu, Gopmuposarue MUpOBO33PEHUS, COOMBEMCMBYIOWE20  COBPEMEHHOMY
VPOBHIO paA36UMUsL HAYKU,

pazeumue Momusayuu K 00yueHuro U NO3HAHUIO, CNOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8E YCBOEHUS 00Wedelo8eyecKux
yeHHocmell,

pazeumue NO3HABAMENbHbIX UHMEPECO8, UHMENNeKMYAIbHbIX U MBOPUECKUX
cnocobrnocmeti 00y4arOWUxcs, Gopmuposanue y HUX CO3HAMENIbHO20 OMHOULEHUS K
CamMooOpaA306aHUI0 U  HENPEepPulBHOM) 00pA308aAHUI0  KAK  YCI0BUIO  YCHEeUHOU
npogheccuoHanbHo U 00UeCcmeeHHOl oessmenbHoCmiu, OMEEemMCcmeeHH020
OMHOWEHUST K CBOEMY 300P0BbI0 U NOMPEOHOCHU 8 300P0BOM 00pA3e HCU3HIUL,

Gopmuposarue ymeHUuli U HABbIKO8 PA3YMHO20 NPUPOOONONIb30BAHUS, DPA3GUMUE
9KOJI02UYECKOU — KYIbmypbvl,  NpuobpemeHue  onvlma  0OWecmeeHHO-nOae3HOl
DKONI02UYECKOU 0esimelbHOCU.

Hemn w 3agaum  u3ydeHHs TmpeaMera «XUMHS» TOJYYUIH  TOAPOOHYIO
METOJUYECKYI0 UHTEPIPETAIMIO B pazjeiie nmporpaMmmsl «llnanupyembie pe3yabTarhl
OCBOCHUS TpeaMeTay, Oarogaps yemy oOecredeHO 4éTKOe MPECTABICHUE O TOM,
KaKkhe 3HaHWUS W YMEHHUS WMEIOT MPsIMOE OTHOUIEHHWE K peaau3allid KOHKPETHOMU

LIEJIH.



MECTO YYEBHOI'O IPEJIMETA «XUMUSA» B YHEBHOM IIJIAHE

B cucreme cpemnero oOmiero oOpa3oBaHHs «XUMHsS», H3ydaemas Ha 0a30BOM
ypOBHE, TIpHW3HAHA OOS3aTEIBHBIM YyUEOHBIM MPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHoOW — oOmacth  «EctecTBeHHBle  Haykm». OOImee  YMCIO — YacoB,
pEeKOMEHI0BaHHbBIX s u3ydeHus xumuu — 70 gacos: B 10 kmacce — 35 gacos (1 gac
B Heneno), B 11 kimacce — 35 wacos (1 yac B Hefeno).

VY4eOHblil peaMeT «XUMUs» YIIIYOJIEHHOTO YPOBHSI M3y4YEHHs BXOJHUT B COCTaB

npeaMeTHol obmactu «EcTecTBeHHble Hayku». Ero wu3ydeHwe MNpeaycMOTPEHO
B KJAaccaxX €CTECTBEHHOHAYYHOro MpoQuis, HANpUMEp XUMUYECKUX, XHUMHKO-
OMOJIOTMYECKUX W MEIUUUHCKUX. B 3TuX Kiaccax M3y4yeHHE AAHHOTO IpeaMeTra
MPEAYCMOTPEHO B 00BEME YUEOHOM HArpy3KkHu He MeHee 3 4 B Heaelno. Oo1ee yncio
4acoB, PEKOMEHIOBAaHHBIX JUIs U3yYEHUs XUMUU Ha yriayOnéHHoM ypoBHe, — 210
yacoB: B 10 kiacce — 105 yaca (3 yaca B Henento), B 11 kitacce — 105 yaca (3 gaca B
HEJICITIO).

[Ipu dopmupoBanun 00pa30BaTEIBLHON OpraHu3aleil MyJIbTUIPOPUIBLHOTO
yuebnoro uiana s 10 u 11 kimaccoB ycTaHaBnuBaeTcs yueOHasi Harpyska o nmpeMeTy
«Xumusi» st 6a30Boro ypoBHsi B 00beme 1 wac B Hegemo (35 4 B rom), a s
yIIIyOJIEHHOTO YPOBHSI CIEAYIOIUM 00pa3oM: 1 yac B HEAENO 3a cueT o0si3aTesIbHON
gactu OOII COO u 2 yaca 3a cuet yactu OOIl COO Ha nonoJHUTENbHBIE YYeOHbIE
npeaMeTsl. Takum o0pa3om, AJig 00y4aroluXcsl, BHIOPABIINX YTrayOJEHHOE N3yYEeHHE
XUMUH, yueOHasi Harpy3ka ycTaHaBlIuBaeTcs Takxe 3 yaca B Henento (105 4 B ron),
3TO MPAaBOMEPHO, €CIM MaKCUMallbHas YydeOHas Harpy3ka HE MpEBbIIIAeT
MaKCUMaJIbHO JOIMYCTUMYIO yUeOHYIO HAarpy3Ky B HEJIEIIIO.

B TemartnyeckoMm IUIaHUPOBAHUU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pPEKOMEHIyeTCsl ISl  peaju3alii aBTOPCKUX TMOAXOAOB IO  HCIOJIb30BAHUIO

pazHooOpa3HbIX (hOpPM OpraHU3aluyd Y4eOHOTO IpoIiecca.



NJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O ITPEJJIMETA
«XHUMMUS»

®I'OC ycranaBiauBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUSI 00yUYarOIUMUCS
nporpaMM CpeIHero o0mero oOpa3oBaHHUS (JUYHOCTHBIM, METAlPEIMETHBIM H
npeaMeTHpIM). [lomydeHne XuMuYeckoro oOpazoBaHUsi Oa3WpyeTcs Ha OCHOBHBIX
AUIaKTUYECKUX TMPUHIUIAX 00ydeHHs! (HaAyYHOCTH, CUCTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPUHM C TPAKTUKOW, HATJSITHOCTH W JAp.), HA TPUMEHEHUH
COBPEMEHHBIX 00pa30BaTeNIbHBIX TEXHOJOTHI C YYEeTOM MEXaHU3MOB JOCTHKCHHS
BCEX IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHMS ~ OCHOBHOM  00pa3oBaTeNbHOMN
nporpaMMbl. HayuHo-meToauueckoil OCHOBOM [UIsl pa3pabOTKU IJIaHUPYEMBbIX
pe3yNbTaTOB OCBOCHHUS MPOTpPaMM CpPETHETo oO0mmero o0pa3oBaHUS —SABISETCS

CI/ICTGMHO-I[GHTGJIBHOCTHI:Jﬁ IIoaxXon.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM € CHCTEMHO-JEATEIILHOCTHBIM TOAXOJAOM B  CTPYKTYpe
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS TpeIMeTa «XHUMHUS» Ha YpPOBHE CPEIHETO
00111er0 00pa3oBaHUsl BbIJEIEHBI CICAYIOIINE COCTABISIONIME:

— OCO3HaHHE OOYYaIOIIUMHUCSI POCCHUHUCKON  TPaXTAHCKOM  HUJICHTHYHOCTH

TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOOTPEICIICHUIO;

— HaJU4ue MOTHBALMU K OOYUYEHUIO;

— IIeJICHAIIPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIECHHM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUHU;

— TOTOBHOCTh W CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBaThCA B CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPUCYITUMHU 1ETOCTHOM
CHUCTEME XHUMHYECKOTO 00pPa30BaHMS;

— HaJW4Me MPABOCO3HAHMS DKOJOTHYECKOM KYJIBTYPhl M CIIOCOOHOCTH CTaBHUTh
1IEJIU U CTPOUTH KU3HECHHBIE TIJIaHBI.

JIMYHOCTHBIC pPE3YJIbTAaThl OCBOCHUSA IMPEAMCTA «XUMU JOCTUI'alOTCA B €AUHCTBC



yueOHOM ¥ BOCIUTATENBbHON JesTenbHOCTH OpraHu3aiud B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U
ujealiaMi pOCCUHCKOr0o rpakJIaHCKOro O0IIeCTBa, MPUHITHIMUA B OOIIIECTBE HOPMAMHU
M [paBWIaMH TOBEACHHS, CHOCOOCTBYIOIIMMH IIpOLECCaM  CaMOMO3HAHUA,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIINXCS.
JImyHOCTHBIE  pe3ynbTaTbl  OCBOEHUSA  NpeaMeTa  «XUMHS»  OTPAXKAIOT
c(OPMUPOBAHHOCTH OMbITa [O3HABATEIBHOW M TMPAKTUYECKOW JEATEIBHOCTH

06yqa101111/1xcs{ IO pCalnu3alu IIPHUHATBIX B O6HI€CTB€ HeHHOCTGﬁ, B TOM YHCJIC B

qacCTHu.

1. I'paxknaHcKoOro BOCIIUTAHMS

— OCO3HaHMSI 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH,
YBa)KCHHS K 3aKOHY M MPABOTIOPSJIKY;

— TpEACTaBICHHUS O COLUMAIBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJJIEKTUBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICITCIHHOCTH MPHU CO3JaHUN YUSOHBIX
IIPOCKTOB, PCIICHWM YYeOHBIX M TI03HABATEIBHBIX 3aJiad, BBIMOJHESHUH
XUMUYECKUX IKCTIEPHUMEHTOB;

— CMOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEPCHHUS, JIOTUKY U

apryMEHTHI JIPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YUYEOHOMU ACSITEIBHOCTH;

2. ITaTpHOTHYECKOT0 BOCIIUTAHMSI:

— ILIEHHOCTHOTO OTHOILIEHHUS K MCTOPUYECKOMY UM HAYYHOMY HACJIEIUIO
OTCYECTBCHHON XHMMUH,

— YBaXeHUsI K TMpOIECCy TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO
IIPUMEHEHUS XUMHUHU, OCO3HAHUS TOr0, UTO JOCTUKEHUSA HAYKU €CTh PE3YJIbTAT
JUTMTEIBHBIX HAOJIOMCHUHM, KPOIMOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOHMCKOB,
IIOCTOSTHHOTO TPYJIa YYEHBIX U IPAKTUKOB;

— MHTCpECa U MO3HABATCIIbHBIX MOTHBOB B ITOJIYUYCHHUH U ITOCJICAYIOIMICM aHAJIN3C



uH(GOPMALlMM O TEPEAOBBIX JTOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM

XUMUH;

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUSA

HPABCTBCHHOT'O CO3HAHMUA, STHUYCCKOT'O ITOBCACHU A,

— CHOCOOHOCTH OIICHHUBAThb CUTyalluH, CBA3AHHBIC C XUMHUUYCCKUMU SBJIICHUSIMHU, U

INPUHUMATb OCO3HAHHBIC PCUICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC

HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHHUE U IIOCTYIIKKM CBOHX TOBapHHleﬁ C
HO3HHHI>1 HPAaBCTBCHHLIX W IIPABOBBIX HOPM M OCO-3HAHHC HOCJ’IGI[CTBI/Iﬁ OTHUX

MOCTYIIKOB;

@opMUPOBaHUS KYJIbTYPbI 3I0POBbS:

NOHUMAaHUSl IIEHHOCTEH 310poBoro u  Oe3omacHoro obpa3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXUYECKOMY 37I0POBBIO;

coOmro/IeHrs TpaBui 0O€30MacHOro OOpalieHusi C BElleCTBaMU B  OBITY,
ITOBCETHEBHOMKU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHMMAHUSl IIEHHOCTM TpaBUJl MHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0e30macHOr0 TOBENCHUS] B CHUTYallMAX, YIPOXKAIOMIUX 370POBBIO M JKU3HU
JIOJIEN; OCO3HAHMSI TMOCIHEACTBUM W HENPUSATUS BPEAHBIX MPHUBBIUEK

(ynotpeOneHust ajaKorosi, HAPKOTUKOB, KypEHHUS);

4. TpynoBOro BOCIIUTAHUS:

— KOMMYHHUKAaTUBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKOM

NeSATeTLHOCTH,00IIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX

JIESITCIIbHOCTH;

— YCTAHOBKH Ha dKTUBHOC Y4YaCTHUC B PCHICHUHU IMPAKTHYCCKUX 3aJda4 COHI/IaHBHOﬁ

HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



— HWHTEpeca K MPaKTHYESCKOMY H3Y4YEHHIO Mpodeccrii pa3IudHOro poja, B TOM
YHCJICHA OCHOBE IIPUMEHEHUS TIPESIMETHBIX 3HAHUH 10 XUMUH;

— YBaXEHHS K TPYAY, JIOISIM TPY/Aa U pe3ybTaTaM TPYIOBOH JEATSIbHOCTH;

— TOTOBHOCTM K OCO3HAHHOMY BBIOODY HMHIUBUAYaJbHOW  TPACKTOPHUHU
oOpa3oBanus, Oymymielt mpodeccun M peanu3anui COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB

U TIOTPEOHOCTE00IIIeCTBA;

5. DK0JIOTHYECKOTr0 BOCIIUTAHMS:
— DJKOJOTUYECKH IIeJeCOO0pa3HOr0 OTHOIIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU HA 3€MIIE;
— TOHUMAaHMS TJOOAJBLHOTO XapakTepa HJKOJOTHYECKUX MpoOJieM, BIHMSHUS

9KOHOMHYCCKUX ITPOICCCOB HA COCTOSHHC HpHpOIIHOP'I )51 COHH&HBHOﬁ CpCIbI;

— OCO3HAHUS HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAILMOHAIIBHOTO MTPUPOAOTIONIB30BAHHS;

— AKTUBHOTO HEMPHUSTHUS JNEHCTBHUM, MPUHOCAIINX BPEI OKPYKAIOIIEW MPUPOTHON
cpeiae, YMEHHS  IIPOTHO3MPOBATH  HEOJIATONMPHUSATHBIE  AKOJOTHYECKHE
MOCIIEICTBUA NPEANTPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATh UX;

— HaJW4Us PaA3BUTOrO0 3KOJOTHYECKOTO MBIILICHUS, JKOJOTHUYECKON KYJIbTYPHI,
OIbITa JIEATEIILHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B TTO3HABATEILHOW, KOMMYHUKATUBHOW U COLIMAIBHOMN
MPaKTHKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO IPOTHUBOCTOATH HJICOJOTUH

xemodoouu;

6. LleHHOCTH HAYYHOI0 TIO3HAHMS:
— Cc(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;
— TMOHUMAaHMS CHeUU(PUKA XUMHUM Kak HaAyKd, OCO3HaHUS €€ poiu B

bopMUPOBAHUM PALIMOHAIBHOTO HAYYHOT'O MBIILJICHUSI, CO3AaHUU IETOCTHOTO



IIPEICTABICHUS 00 OKPY’KAIOIIEM MUPE KaK O €UHCTBE MIPUPOBI U YETOBEKA, B
MO3HAHWN MPUPOJIHBIX 3aKOHOMEPHOCTEM W pEeHIeHUuH MpoOJIeM COXpPaHECHHUS
IIPUPOAHOTO PABHOBECHSI,;

— yOexaEHHOCTH B 0COOOW 3HAUMMOCTH XUMHH ISl COBPEMEHHOM IIUBUIIM3ALNN:
B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH M BA)KHOW POJM B CO3JAHUH HOBOWU
0a3bpl MaTepHAIbHOMN KYJbTYphI, PEHICHUH TI00aTbHBIX MPOOIEM yCTONYMBOTO
pPa3BUTHS 4YEJIOBEYECTBA —  CBIPbEBOM, HSHEPreTHYECKOW, MMINEBOH U
IKOJIOTUYECKOM O€30MacCHOCTH, B Pa3BUTHH MEIULIMHBI, 00ECTICYCHUH YCIOBHIA
YCIEIIHOTO TpPyAa U SKOJIOTMYECKH KOMMPOPTHOW JKM3HMU KaXJIOTO dieHa

00I11eCTBA;

— ©CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHMMAHHS  CYIIHOCTH  METOOB
MO3HAHUS, HWCIOJIB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
HCIIOJIB30BaTh TMOJIy4aeMble 3HAHHS IS aHaiu3a W OOBSICHEHHS SIBIICHUN
OKPYXKAIOIIEr0 MHpa W MPOUCXOIANINX B HEM HW3MEHCHHWH; YMCHHs JeaTh
00OCHOBaHHBIC 3aKJIIOUYCHHUS Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIUXCS
JAHHBIX C TEJBIO MTOYYCHHS JOCTOBEPHBIX BEIBOIOB;

— CIIOCOOHOCTH CaMOCTOSATEIBLHO WCIIONB30BAaTh XWMHUYECKHE 3HAHUSA IS
pelIeHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUSIX;

— HHTepeca K MO3HAHUIO U UCCIE0BATEIbCKOM IeITeTbHOCTH;

— TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHN0, K aKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHMHA IO XHMHUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

— HHTEepeca K OCOOCHHOCTSAM TpyJa B Pa3IUYHBIX cdepax mpodeccruoHamTbHON

JACATCIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTaHpeI[MCTHBIe pe3yJIbTaTbl OCBOCHUA y‘-I€6HOFO npecamMceTa «XuMHus» Ha

YPOBHE CpEIHEro 00IIero oOpa3oBaHUsl BKIIOYAIOT: 3HAYUMbIE I8 (OPMHUPOBAHUSA



MHPOBO33PEHHUS oOy4Jarommxcs MEKIMCIMIUIMHAPHBIE (MeXNIpeIMETHBIE)
oOlLlEHAayYHbIE MOHATHUS, OTPAXKAIOLIME LEJOCTHOCTh HAy4YHOW KapTUHBI MHpa U
cre-uu(uKy METOI0B MO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (Marepus,
BEIIIECTBO, JHEPIHsi, SBJICHUE, MPOIECC, CHUCTEMa, HAy4YHBIA (aKT, MPUHIHUII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJOBaHHe, HaONIO/IEHUE,
U3MEPEHHE, OSKCHEPUMEHT M  Jp.); YyHHBEpPCAJIbHbIE y4eOHbIE  JEHCTBUSA
(mo3HaBarenbHble,  KOMMYHUKATHBHBIC,  PETYJSATUBHBIE),  OOECIEUYHBAIOLINE
¢opMupoBaHue (YHKIMOHAJIBHOM TIpPaMOTHOCTH U COLMAJIBHOW KOMIIETEHIUH
oOyyarommxcsi;  CIOCOOHOCTh  OOYYaloIIMXCSl ~ MCHOJIb30BaTh  OCBOCHHBIC
MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIE YyueOHbIE
NEHCTBUA B ITI03HABATEIIBHON U COLIMAIIBHOM ITPaKTHUKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OTPAXAlOT  OBJAJACHHE  YHUBEPCAIbHBIMU
y4eOHBIMHU TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMU AEHCTBUSMHU.

Ognaoernue YHUBEPCAIBHBIMU ylte6nbmu NO3HABAM EJIbHBIMU OCUCMBUAMU:

1. ba30BbIMH JIOTHYECKUMU AeHCTBUSIMH:

— CaMOCTOSITENBHO (POPMYIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

— ONpenensATh UEIU JAEATENbHOCTH, 3aJaBas IlapaMeTpbl W KPUTEPUM HX
JNOCTHKEHUSI, COOTHOCHUTH pE3yJIbTaThl JEATEIBHOCTH C IIOCTABJICHHBIMU
LEJISIMU;

— WCIOJIb30BaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEPHBIE NTPU3HAKHU ITOHATUM M YCTAHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJIsl OOBSICHEHUS OT/ACJIbHBIX (PAKTOB
Y SIBJICHUM,

— BBIOMpaTh OCHOBAHUS U KPUTEPUU IS KIACCU(DUKAIIUU BEIIECTB M XUMHUECKUX
peakuuii;

— YCTAaHABJIMWBATb MNPUYINHHO-CICACTBCHHLIC CBiA3HU MCKIY N3y4aCMbIMU



SABJICHUSAMU,

— CTpOUTh JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, TIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTU U MPOTUBOPEUMs] B pacCMaTPUBAEMBbIX
SBJICHHSIX, (DOPMYIUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,

— TMPUMEHATH B MPOIIECCE TO3HAHUS HCIONb3YEMbIE B XUMHUU CHMBOJUYECKUE
(3HAaKOBBIE) MOJEIM, MpPeoOpa3oBbIBATh MOJEIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTa, XHMHUYecKas ¢GopMmyra, ypaBHEHUE
XUMUYECKON peakluu — TpPH PEIIeHUd YYEOHBIX I[M03HABATEIbHBIX U
MPaKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BAaHHbIC MOJICIbHBIC MPEACTaBICHUS IS
BBISIBJICHUSI XapAaKTEPHBIX MPU3HAKOB H3YYAE€MbIX BEIIECTB U XHUMHYECKUX

pEeaKLHnii;

2. Ba3zoBbIMHU HCCJI€10BATEIbCKUMHU 1€ CTBUSIMU:

— BJAJETh OCHOBAMHU METOJIOB HAyYHOI'O TO3HAHMS BEIIECTB U XHUMHUYECKHUX
peakiuii; GopMyaupoBaTh €AW M 3aJa4d  MCCICAOBAHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U

— CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUST M OCHOBBI Il  (POpMHpPOBAHUS THUIOTE3bl IO MPOBEPKE

IIPpaBUJIIBHOCTHU



— BBbICKA3bIBACMBIX CY)KI[eHPlﬁ;

— BIAACTh HAaBBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAaHUS H  IPOBEICHUS
YUEHUYECKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaAONOIaTh 3a
XOJIOM  TpoIlecca, CaMOCTOATEIBHO TPOTHO3UPOBATH €r0  pe3yJbTar,
dbopMynmupoBaTh O00OOIIEHHWS © BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIISITh OOOCHOBAaHHBIA OTUYET O MPOJETAaHHON
pabore;

— mnpuoOperaTth OMBIT YYEHUYECKOW  HCCIEJOBATEIbCKOM W MPOEKTHOM
NEATETLHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3a/1ad, MPUMEHEHUIO Pa3IMYHbBIX

MCTOOOB ITIO3HAHMH,

3. PadoToii ¢ undopmanmeii:

— OpPUEHTUPOBATbCA B  Pa3jIMYHbIX MCTOYHMKAX HMHPopManuu (Hay4yHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUSA, CIPaBOYHBIE MOCOOMS,
pecypcbl UHTEpHETA), aHATM3UPOBaTh MH(DOPMAIUIO PA3IMYHBIX BUJOB U (OopM
MpENCTaBICHNUS,  KPUTUYECKH  OLEHWBaTh €€  JOCTOBEpPHOCTh U
HEMPOTUBOPEUNBOCTD;

— (dopmynupoBaTh 3ampochl M MPUMEHATH PA3NIUYHBIE METOJbl MpPU IMOUCKE U
otOope wuH(pOpMaIMK, HEOOXOAUMOW [JIsl BBHIMOJIHEHHS YYeOHBIX 3aaa4
OIPEICTIEHHOTOTHIIA;

— TpuoOpeTaTh OMBIT HCHOJB30BAaHUS  HWH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

— CaMOCTOSITEIBHO BHIOMPATh ONTUMANIbHYIO (POPMY MpeacTaBieHuss HHPopMaluu
(cxemsl, rpaduKy, TMarpaMmbl, TaOJIULIbI, PUCYHKH U T. I1.);

— HCIOJIb30BaTh HAYYHBIA S3BIK B KAYECTBE CPEICTBA MPH pabOTe C XUMUYECKOU
uH(poOpMaLiel: TPUMEHATh MEXIpeIMETHbIE (PU3NUECKe U MaTeMaTHUECKHE)

3HAKW U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;



— HCIIOJB30BaTh u HpeO6pa30BBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHEC cpeacrBa

HarjsiAHOCTH.

medeuueyuueepcaﬂbnbunu KOMMYHUKAMUBCHbBIMU oelicmeusamu;

— 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI B XOJ€ Auajora W/uwiu
JUCKYCCUH, BBICKa3bIBaTh WU, (DOPMYyIUpOBaTH CBOM MPEIJIOKECHUS
OTHOCHUTEIHHO BBIMIOJIHEHUS TTPEJIOKEHHOU 3aa4H;

— BBICTYNaTh C TMIpe3EHTallMell pe3yJlbTaTOB IO3HABATEIBHOU [EATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHUKAMHU MpHU
BBIMIOJTHEHUH XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW paboThl 1O
HCCIICIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoeKTa
U GOpMYJIMPOBATh BBIBOJBI MO pE3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUIMA
MyTEM COTJIACOBAHUS MO3UIUI B XOJI€ OOCYXEHUS U OOMEHAa MHEHUSIMH.

Osnadenue ynugepcanvoHvlMu pezyiimueHbIMU 0CliCIEUAMU:

— CaMOCTOSITEJIbHO IUJIAHUPOBAaTb M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO
NEeATENIbHOCTh, OMNpenensia e€ eI W 3aJadd, KOHTPOJUPOBATH M 1O Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpEIJIaraeéMblii aaropuT™M ACHCTBUN TpH
BBITIOJIHEHUN YYEOHBIX W HCCIENOBATENbCKUX 3aj]lad, BbIOMpaTh Haunbosee
3¢ (PexTUBHBIN €cOCO0 MX pPEIICHUS C Y4ETOM IMOJYyYEHHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHX PEAKIUSAX;

— OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH AESATEILHOCTH HA OCHOBE CaMOaHalini3a U

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIC pe3yIbTaThl OCBOCHHS IIPOrpaMMbl CPEIHEr0 OOIIEro 0O0pa3oBaHHUs
0 XMMHH Ha 0a30BOM YPOBHE OPHEHTHUPOBAHbI Ha 0OCCIICUCHUE MPEUMYIIESCTBEHHO
o0meo0pazoBaTebHON W OONMIEKYJbTYPHOW MOATOTOBKH oOydaroruxcs. OHu
BKJIIOYAIOT: crenuduueckue Ui ydeOHOro mpeamera «XHMHUs» HaydHbIC 3HAHUA,

YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAUA M MPeoOpa30BaHUIO



3H3HHI>1, BU/IbI ACATCIBHOCTH 110 IMOJYYCHHUIO HOBOT'O 3HAHHA U ITPUMCHCHUIO 3HAHUU

B pa3JINIHBIX y‘—Ie6HBIX N pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHbIX C XUMMEH.

B mporpamMme no XuMuH NpeIMETHBIE PE3YJIbTaThl IIPEACTABICHBI 110 roAaM

M3y4YCHHsI KaK Ha 0a30BOM, TaK M Ha y2nyOiénHom YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kuacce mnpeaMeTHble pe3yJbTaThbl OCBOeHUSI Kypca «Opranumveckas

XHMHS» OTPAKAIOT:

1) cghopmuposannocme  npedcmasénenuti: 0~ XAMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KApTUHBI MHUpPa, pPOJM XUMHH B TO3HAHUU SIBICHUM
opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YyHKIHMOHAJIBHOM TIPaMOTHOCTH, HEOOXOJMMOM JUIsl PEHIeHUS MPAKTUYECKUX
3aJa4 M HKOJIOTUYECKM OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO U
MIPUPOJTHOM CPEE;

2) enadenue CHUCTEMOU XUMHAYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS (XMMUYECKUU DJIEMEHT, aToM, 3JEKTPOHHAas
o0ojlouka  aTroma, MOJIEKyJa, BAJIEHTHOCTb,  AJIEKTPOOTPHULIATEIHHOCTD,
XUMHUYECKas CBA3b, CTPYKTypHas ¢opmyia (pa3BEpHyTasi U COKpalEHHas1), MOJIb,
MOJIIpHasi Macca, MOJIApHBIA OO0BEM, YIJIEpOJHBIA CKeseT, (PyHKUHOHAJIbHAs
rpynna, paaukal, H30MEpHs, H30MEpbl, TOMOJOTUYECKHH psJ, TOMOJIOTH,
YTJIEBOIOPOBI, KUCIOPOIA- M a30TCOAEPKAIINE COCTNHEHNS, MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHusi oprannyeckux BeniecTB A. M. byTiepoBa, 3akoH coXpaHeHHUs
Macchl  BEILIECTB);  3aKOHOMEPHOCTH,  CHMBOJHMYECKMH  S3BIK  XUMUHU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIHE B OCHOBE NMOHUMAHUS NMPUYMHHOCTU M
CUCTEMHOCTH XHMHYECKHUX SBJICHHUM, (PAKTOIOrMUYECKUE CBEIEHUS O CBOMCTBAX,
coCTaBe, MOJYyYeHUH M O€30MMaCHOM HCIOJIb30BAaHUN BAXKHEUIINX OPraHUYECKUX
BEILECTB B OBITY M MPAKTUUECKOUN E€ATETbHOCTH YEJIOBEKA;

3) cghopmuposannocmv  ymenull 6biA6IAMbL XAPAKTEPHBIC MPU3HAKH IOHSATHUH,



4)

5)

6)

7)

8)

YCTaHaBJIMBATb UX B3aMMOCBA3b, UCNO0/1b306aNb COOTBCTCTBYIOIIUC IMOHATHUA IIPU

OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCTMHEHUN;

chopmMupo8anHocms yMeHUll UCNONIb306aMb XUMUYECKYI0 CHUMBOJUKY IS
COCTABJICHHUSI MOJICKYJISIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyaT OpraHWYECKUX BEIIECTB U YPaBHECHUH XUMUYECKHX PEaKIIHii;
u320masaueams MOJAEIN MOJIEKYJI OPTaHUYECKHX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

chopmMupo8anHocmy  yMeHUll YCMAaHaeIueams TPUHAJICKHOCTh HN3YyUEHHBIX
OpPraHWYECKUX BEUIECTB IO HX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne COeAUHEHUM (YTIeBOJAOPOIbl, KUCIOPOJ- U a30TCOJEpKAIIUe
COCIMHEHUS, BBICOKOMOJEKYJISIPHBIE COCIUHEHUS); Oaséams UM Ha3BaHUS 10
cuctematuyeckoit Homenkiarype (IUPAC), a taxke NPUBOAUTH TPUBUAILHBIC
Ha3BaHMS OTJEIBHBIX OPTaHMYECKUX BEIIECTB (ITWUJICH, MPOIWIICH, alleTUJICH,
ATWJICHIJIMKOb, TIUIEPUH, (PEHON, (popManbIaeru, aneraiblerul, MypaBbUHAas
KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa, CTEapUHOBas KHUCIOTA,
[II0K03a, QPYKTO3a, KpaxmaJl, IeJII0103a, TIIUIUH);

chopmuposanHocmev ~ yMeHus  onpeoensims  BUABl XMUMHYECKOM CBSI3U B
OpTraHUYECKUX COEAMHEHUSX (OAUHAPHBIE U KPATHBIC), KOBANEHMHASl U UOHHAS
C6513b, 0- U P-C853U, B00OPOOHASL CBA3b),;

chOpMUPOBAHHOCMb  YMEHUS NOOMBepHcOamb HA KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHUL
om KpamHocmu u muna KOSAaleHMHOU C843U (0- U T-C6A3U), 83AUMHO20 GIUAHUSI
amomoG6 u 2pynn amomoe 6 MOJNeKyaax;

chopmupoeanHocmes ~ yMeHUs NApPUMEHAmMb  TIOJO0XKEHUS TEOPUU  CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa 1j1s1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;
chopMUpOBAHHOCMb YMEHULI XapaKkmepu3oeams COCTaB, CTPOCHHE, (HU3NUECKUE

U XUMHYECKHE CBOMCTBA THMIIMUYHBIX HpeI[CTaBHTeHeﬁ pPas3IM4YHbBIX KJIACCOB



9)

OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJICH, alleTUiIeH, OyTaaueH-
1,3, wmermnOyraamen-1,3, O€H30J, METAaHOJ, OTaHOJ, JTUJICHTIUKOJb,
TIIUIEpHH,(DEHOI, alleTanbIeTH]l, MypaBbHHAsS W YKCYCHAas KHCJIOTHI, TIIOKO3a,
Kpaxmall, 1eJUTI0JI03a, aMUHOYKCYCHAsI KUCIIO0TA); WLIIOCMPUpo8ams TeHETHUECKYIO
CBSI3b MEXKIY HUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMyIT;

copmMupoeaHHocms yMeHUll XapaKkmepuzo8ams cocmas, cmpoenue, usuyeckue u
Xumuyeckue Ce0UCMB8A MUNUYHLIX — npedcmasumenell  pPasiudHblX — KIACCO8
Op2aHUYeCKUX 8euecms: AiKaHo8, YUKIOAIKAHO8, AJIKeHO8, AIKAOUeHO08, AJIKUHOS,
ApoOMamuyeckKux yeneeo00po0os, CRUpmos, dib0ecudos, KemoHO8, KaApOOHOBbIX
KUCTIOM, APOCMBIX U CILONCHBIX IQPUPOB, IHCUPOS, HUMPOCOCOUHEHUU U AMUHOS,
amMuHoxkuciom,  0OenKos,  yeneso0o8  (MoHo-, Ou- U  HOJIUCAXAPUOOB);
ULTIOCMPUPOBAMb  2EHEMUYECKYI0  C853b  MedCOy — HUMU  YPABHEeHUIMU
COOMBEMCMBYIOWUX XUMUYECKUX pPeakyuti ¢ UCHOIb308AHUEM CMPYKMYDHbIX
Gdopmyn;

copMUpOBaAHHOCMb YMEHUA Xapakmepu306ams WCTOUHUKH YTIIEBOJOPOJIHOTO
CoIpbsi (HedTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI UX MEPepadbOTKH U

MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

10)chopmuposannocmes ~ ymenuii.  npo6oOoums  BBIYUCICHHS 110 XHUMHYECKHM

ypaBHEHUSM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peakiuu MO M3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJIHOTO M3 HCXOJHBIX

BEILECTB MUJIM MPOAYKTOB PEAKIIIH);

11)cqpopmuposannocmes ymenuil 61adems CUCTEMON 3HaHUH 00 OCHOBHBIX METOJaX

HAy4YHOTO TO3HAHMS, HCIOJIB3YEMbIX B XWUMHHM TPU HU3YYECHHH BEUIECTB U
XUMHYCCKUX SIBIICHUI (mabmrozieHmeE, U3MEpEHHUE, SKCIIEpUMEHT,
MO/JICIUPOBAHUE), UCNONB308aMb CUCTEMHBIE XUMUUECKUE 3HAHUS TSI TIPUHSITHUS
pelIeHn B KOHKPETHBIX KM3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;



chopMupo8aHHOCmMb  81AOEHUA CUCMEMOU 3HAHUN O eCmMeCm8eHHOHAYYHbIX
Memooax no3HanUus — HAOI0OeHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(peanvHOM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHU,
chopMUpo8aHHOCMb YMEHUs NPUMEHSAMb OCHOBHble ONnepayuu MblCIUMenNbHOU
oesmenbHOCmMU — AHAIU3 U CUHMe3, cpasHeHue, 0b600uenue, CUCMeMamu3ayuio,
8blABIeHUE NPUUUHHO-CTIeOCIBEHHbIX C853ell — OJIsl U3YUeHUsl CBOUCME 8eujecmes U
XUMUYECKUX PearKyuli;

12)cpopmuposannocmov ymenuii cobrodams npasuia TOIb30BAHUS XUMHUYECKOU
nocyAoH U J1IabOpaTOpHBIM O0OPYIAOBAaHHMEM, a TAaKXKe IpaBuiIa OOpallleHUs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBIMIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

13)cpopmuposannocms  ymenuti  naaHUpPOSaAmMb W GbINOAHAMb — XUMHUYCCKHH
OKCIIEPUMEHT (TpEeBpallleHUs] OPTaHWYeCKUX BEIIECTB TMPU HATPEBAHHH,
NOJlyYeHUE OTWIEHa M U3YYEHHE €ro CBOMCTB, KAayeCTBEHHbIE pPEaKIUU
OpraHMYeCKUX BEIIECTB, JCHATypalusi OCJIKOB TpH HarpeBaHUM, I[BETHbHIC
peakuuu OEJIKOB) B COOTBETCTBUHM C MpaBUJIaMU TEXHUKH O€30MacHOCTHU MpHU
oOpaIlieHn ¢ BEIIeCTBAMH M JA0OPATOPHBIM OOOpPYAOBaHUEM, NPEeOCMAB/IAMb
pe3ynpTaThl XHUMHUYECKOTO OJKCIepUMEHTa B (QopMe 3amucH  ypaBHEHHI
COOTBETCTBYIOILIMX peaKUuid U opmyruposams BBIBOABI HAa OCHOBE JTHX
pe3yJIbTaToB;
chopMUpoBaHHOCMb YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNb
XUMUYECKUNl IKCHNepumMenm (nojyyeHue u U3YYeHue CEOUCME Op2aHUYecKUX
gewecms, KauecmeeHHvle peakyuu y21eeo00po008 pA3IUUHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX GeUeCm8, peuleHue 3KCHePpUMEHMATbHbIX
3a0ay No pPAcnO3HABAHUIO OP2AHUYECKUX Beuecms) ¢ COON00eHUuemM Npagull
be3onacno2o obpaweHuss ¢ eewecmeamu U J1aboOpamopHviM 000PY00BAHUEM,
Gdopmynuposams yenb UCcie008aHUsl, NPeOCmasisims 8 pA3IUYHOU hopme

PE3Ybnanibl IKCNepuUMenma, anaiusuposams U oyerueantb Ux ()OCI’I’ZOGQPHOCmb,'



14)cpopmuposannocms  ymenuti  KpUMUYecKu — aHAIU3UPO8AmMb — XUMHUYECKYIO
uHbOpMaIInIO, TOTYyYaeMyIo U3 pa3HbiXx uctouHukoB (CMU, UnTtepuer u np.);
chopmMupo8anHoCcms  YMEHUU:  OCYWecmenamy  YeleHanpaeieHHblll — NOUCK
XUMUYECKOU UHGoOpMayuu 68 pasiuyHblX UCMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS
aumepamypa, CMHWH, Humepnem u Op.), Kpumudecku  aHAIU3UPOBAMDb
XUuMu4eckyro  uHgopmayuro, nepepabamvléamv €€ U UCNONIb308AMb 8
COOMBEeMCmMEUU C NOCMABIEHHOU Y4eOHOU 3a0ayell

15) cpopmuposannocmo VYMeHUl cobnooamn npasuia AKOJIOTUYECKHU
11e71eCO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM JEATEIHHOCTU B LIEISAX
COXPaHEHHUSI CBOETO 3[I0OPOBBSI M OKPYXKAIOMIEH MPHUPOIHON CPeNbl; 0co3Hasamy
OITACHOCTbH BO3JICUCTBHS Ha )KUBBIC OPTAHU3MBbI ONPEACIEHHBIX OPTAaHMIECKUX
BEIIECTB, IMOHUMas cMmbica mokazatens [IJIK (mpenenpHO#l momycTuUMOM
KOHIICHTpAIlMH), HOACHAMb, Ha TpUMEpax CIocOoObl  yMEHBIIECHUS |
MPEIOTBPAIICHHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHAIU3UPOBAMb YeNecOO0OPA3ZHOCMb NPUMEHEHUS — OP2aHUYECKUX  8euecms 8
NPOMBIULIEHHOCIU U 8 ObLMY ¢ MOYKU 3PEHUSI COOMHOUEHUs PUCK-NOIb3d

16) a1 0OydarolIMXCsi C OTrPAaHMYCHHBIMH BO3MOXHOCTSIMHM 370POBbS: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIICCTB M
XUMHUUYCCKUX SIBICHUM;

17)ans ciaenbix U CIaOOBUASIIMX OOYYAIOUIUXCSA: YMEHHUE HCIOJIB30BaTh PEIbe(HO

TOYEUHYI0 cucTeMy o0o3HaueHuil JI. bpaiins nns 3anucu XxuMuyeckux Gopmy.

B 11 kuacce mnpeaMeTHble Ppe3yJbTaTbl O0CBOeHHsl Kypca «OO0mas wu

HEOPraHuvyecKasi XUuMHUs OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuni: O ~ XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJM XUMHUU B T[IO3HAHUU SIBICHUI
MPUPOJIbI, B POPMUPOBAHUYN MBIIIJIEHUS U KYJIbTYpPbl JIUYHOCTH, €€

(GYHKIIMOHATIBFHOM TPAMOTHOCTH, HEOOXOIUMOM JUIsi PEIICHHS MPAKTHYECKUX



2)

3)

3a1ad ¥ DKOJIOTHYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeLE;

enaoenue CHCTEMOH XHUMHYCSCKHX 3HAHUM, KOTOpast BKJIIOYACT:
OCHOBOIIOJIArAONINEe MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, M30Tom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTD, CTEIICHh OKHUCIICHUS, XUMUYECKas CBS3b
(KkoBaJIeHTHasi, WMOHHAs, METa/UIMYECKas, BOJOPOJHAs), KpUCTAIHYECKas
pEeIETKA, TUIIBI XUMUYECKUX PEAKIUM, PACTBOP, AIEKTPOJIUTHI, HEAICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUUYECKON peakiuy, XUMUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpus
AIEKTPOJUTUYECKON aucconuanuu, nepuoanueckuii 3akon J[. M. Menpaeneena,
3aKOH COXPaHEHHUS MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAICHUS YHEPTUU
P XUMUYECKUX PEaKIMSIX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHMS, JIC)KAIIME B OCHOBE IMOHUMAHMS TPUUYUHHOCTU H
CUCTEMHOCTH XMMHYECKHX SIBJICHUU, (PAKTOJOTHUUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTY4YEHUH U O€30MMaCHOM MCIO0JIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUUECKOM JISSITCIIHHOCTH YEJIOBEKA;

cospemeHHble NPedCmasieHUss 0 CMpPOeHUU 6ewecmea Hd amoMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJISIPHOM VDPOBHSAX, NPeOCmAasieHusi 0 MeXaHusmax
XUMUYECKUX Pearkyuti, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHISX
UX Npomexkamusi, O XUMUYECKOM DABHOBECUlU, pacmeopax U OUCHEePCHbIX
cucmemax, axkmonocuyeckue ceeoeHuss 0 Ce0UCmeax, cocmase, NOJY4eHuu Uu
0e30NacHOM UCNONIL30BAHUU BANCHEUWUX HeOp2AHUYeCKUX eewecms 8 Ovbimy u
NPAKMUYECKOU  OesIMeNbHOCMU — Yelo8eKd,  00WUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA,

chopmMupo8anHoCcms yMeHull 6viA6AMmbs XapaKTepHbIE TMPU3HAKUA TOHSTHUH,
YCMauaenueams WX B3aUMOCBSI3b, UCHONb3084Mb COOTBETCTBYIOUIUME TMOHSTHUS

IIPpH OIMMCAaHNHN HCOPTAaHUYCCKUX BCIICCTB U UX HpCBp&H.[GHPIIZ;



4)

5)

6)

7)

chopmMupo6anHocCms  YMeHUll UCHOb308aMb XUMUYECKYI0 CHMBOJIUKY IS
cocTtaBieHuss (OpMyJl BEIIECTB M YpPaBHEHUM XMMHYECKUX  PEAKIIHii;
cucremarnyeckyro HomeHKIaTypy (IUPAC) u TpuBHabHbIC HA3BaHHS OTICIBHBIX
HEOPTraHWYECKUX BEIECTB (yrapHbIi ra3, yrJeKHCIbIA ra3, amMMHak, ramcéHas
U3BECTh, HETAlIEHAs N3BECTh, TUTHEBASI COAA, IUPUT U IP.);

cghopmuposanHocmes yMeHull onpedensams BAJCHTHOCTb U CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3IMYHOIO COCTaBa; BUJ XUMHUYECKOUN
CBSA3M (KOBAJIEHTHAs, HOHHAsI, METAJNINYECKAasl, BOJOPOIHAS) B COCAUHEHUAX; THUI
KPUCTAJUIMYECKON PEETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJSpHasi,
VMOHHAs1, METAJNIMYECKasl ); XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

chopMupo8aHHoCmb YMeHUss 0OBbACHAMb 3AB8UCUMOCHb CEOLICME Geuecms Om
8UOA XUMUYECKOU C6A3U U MUNa KPUCMALIUYeCKOU peuémKu, OOMEeHHblU U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA308AHUSL KOBAJICHMHOU CE53U;
chopMUpoBaHHOCMb YMEHUL YCMAHA8IU8ams TPUHAIIECHKHOCTh HEOPTAaHUIECKUX
BEILECTB M0 UX COCTaBY K ONPEAEIEHHOMY KJIacCy/TpynIie coequHEHUM (IpoCThie
BEIIECTBA — METaUIbl W HEMETAJUIbl, OKCHJbI, OCHOBAaHMS, KHCIOTHI,
amdoTepHbIe THIPOKCHIBI, COJTH);

chopmMuposaHHoOCmb YMEHUll: KIACCUDUYUpo8ams: HeopeaHuieckue 6eujecmad no
Ux cocmasgy, XumudecKue peaxyuu no pasiudHbiM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewecms, meniogomy 3¢gexmy peaxkyuu, usMeHeHUro cmeneHet
OKUCTIeHUSI IJIeMEHmMO8, 00pamuMocmu, y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu O01a Kldccuguxkayuu
U3yuaemvix euiecmes U XuMu4eckux peakyul,

chopmuposanHoCcms YMeHUll packpbvléams CMbICI Tiepuoanueckoro 3akona /1. U.
MenzeneeBa U 1EMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOUTYI0, OOBICHUTEIBHYIO U

MPOTHOCTUYECKYIO (PYHKIINU;



8)

9)

chopmuposanHoCms YMEeHUll Xapakmepuzoeams SIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1—4 mepuonos Ilepuoanueckoil cucTteMbl XUMUYECKHUX
anementoB J[. W. MenneneeBa, WCmoib3yst MOHATUS «S-, P-, O-3J€KTpOHHBIC
opOuTaNINY», «IHEPTECTUUCCKUE YPOBHIY;, 00BACHAMb 3aKOHOMEPHOCTH U3MEHECHUS
CBOWMCTB XMMHMYECKUX 3JIEMEHTOB M HMX COCIMHEHUW IO MEPHUOJIaM W TPyIIam
ITepuoauueckoi cUCTEMBbI XUMUYECKUX d5ieMeHTOB [l. 1. Menneneena;
«OCHOBHOE U B030YIHCOEHHOE dHepeemuyecKue COCMOIHUSL amomay, 00bsCHAMD
3AKOHOMEPHOCMU USMEHEeHUSl CEOUCME XUMUUECKUX DJIeMEHMO8 U UX COeOUHEeHU
no nepuooam u epynnam Ilepuoouueckoui cucmemol /{ U Menoeneesa, éanenmmobie
B03MOMNCHOCIU AMOMO8 IJIEMEHMO8 HA OCHOBE CMPOEHUS UX I1eKMPOHHLIX
obonouex

chopmuposannocms  ymenuti  xapakmepuzoeams  (onucvleamv) — OOIIHE
XAMHUYECKME CBOWCTBA HEOPraHUYECKHX BEHIECTB PA3JIMYHBIX  KJIACCOB;
noomeepaicoams CyIeCTBOBAHHE I'EHETUUECKOMN CBS3M MEXIY HEOPTraHUYCCKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;
chopmMuposaHHoCms ~ YMeHUsi  pacKkpwléamv — CYWHOCMb.  OKUCIUMENbHO-
B0CCMAHOBUMENILHLIX ~ PeaKyull  NOCPeOCmBOM  COCMABIEHUS  JIeKMPOHHO20
bananca amux peaxyuil, peaxyuil UOHHO 20 OOMeHa NYMEM COCMABNEHUS. UX
NOJIHbIX U COKPAUWEHHBIX UOHHLIX VYPABHEHUl, pPeaxkyull Uuopoausd, peakyuil
KOMNIeKcoobpazosanuss (Ha  npumepe  2UOPOKCOKOMNAEKCO8 — YUHKA U

ANIOMUHUSL),

10) cpopmuposannocms  ymenusi Kraccugpuyuposams XKUMHUYCCKHE PEAKIMH 10

pPa3JIMYHBIM TMpU3HAKaM (YUCIIYy U COCTABY PEArHPYIOIIUX BEIIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEW OKHMCIICHHUS AJIEMEHTOB, 0OpPaTUMOCTH

peaKkiMK, YYaCTUIO KaTaanu3aTropa);

11)cpopmuposannocmes ymenuit cocmaeisimes YPaBHEHUS PEAKIUH pa3IHIHBIX

TUTIOB; TIOJHBIE W COKpalIEHHBIC YPAaBHEHHsI PEaKIMid HMOHHOTO OOMEHa,

YUUTBIBaA YCJIOBHA, IIPU KOTOPBIX OTHU pEaKIWH UAYT A0 KOHIA,



12)chopmuposannocmes  ymenuti  npoéooums — PEaKUUH,  MOATBEPIKIAIOIIME
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTAaHWYECKUX BEIECTB; PACNO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX
BEIIECTB;

13)cpopmuposannocms ~ ymenuil  packpvléams — CYOIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS AJICKTPOHHOTO OajaHca
ATUX PEaKIUM;

14) chopmuposannocms ymenutl 06vsCHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaknmuu OT pa3IWYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aeicTus (npuniun Jle [llarense);
cghopmuposannocme  ymeHus — OOBACHAMbL  3AKOHOMEPHOCMU  NPOMEKAHUs.
XUMUYECKUX PeaKyutl ¢ Y4eMmoM UX dHepeemuyeckKux XapaKmepucmuk, xapaxmep
UBMEHEHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCMU OmM  PA3TUYHbIX
Gaxmopos, a makdce Xapakmep CMewjeHUss XUMUYECKO20 PAGHO8eCUsi NOO
GIUAHUEM BHeWHUX 8030elicmeutl (npunyun Jle [llamenve),

15)cpopmuposannocms  ymenuii  xapakmepuzoéams ~ XAMUYECKHE TPOIECCHI,
JeKalue B OCHOBE MPOMBIIIUICHHOTO TIOJYYEeHHsI CEPHOM KHCIIOThI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUNH 00 OOMIMX HAYYHBIX NPHUHIMIAX U
AKOJIOTHYECKUX MPOOIEMax XUMHIECKOTO MMPOU3BOJICTBA;
coOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308AMb XUMUYECKUe PeaKyuu, 1excaujue
8 OCHOB€ NPOMbBIULIEHHO20 NOJIYYEHUsl CEePHOU KUCIOMbl, aMMuaxa, oodwue
HAy4YHble NPUHYUNBI XUMUYECKUX NPOU3BOOCME; UenecooOpazHOCmb NPUMEHEHUs]
HeOp2aHUYecKux 6eujecms 6 NPOMbIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PEeHUs
COOMHOUIeHUSL PUCK-NOIb3A;

16) chopmuposannocms  ymenuii  npoeoOumb BBIYUCICHHS C UCIOJIb30BAHUEM
MIOHATHUST «MAaccoBasl JIOJIS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
IPY XUMUYCCKUX PEAKIIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B MO0 U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MACCC WJIHU O6T>éMy OIHOI'0 U3 Yy4YaCTBYIOIIHNX B PCAKIINU



BEIIECTB, TETUIOBOTO d((eKTa peakIMy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChI
BEIIECTB, IPEBPAIICHUS  COXPAHCHUS SHEPTHH;
CHOPMUPOBAHHOCINL YMEHUSL NPOBOOUMb PACUEMDBL. C UCHONb308AHUEM NOHAMULL
«maccoeas 0o 6ewecmea 6 pacmeopey U «MOJAPHAS KOHYEHMPAYUsy,
Maccel gewgecmea UlU 00vbEMA 2a3a NO U3BECMHOM)Y KOJIUYECmS) 6eujecmad,
macce unu 00HEMY 00HO20 U3 YYACMBYIOUUX 8 PeaKyuu Beuecms;, menio8o2o
agpgpexma peaxyuu, 3HaueHusi 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wWenoyel ¢ U38eCMHOU CMeneHbio OUCCOYUayuU; Maccol (00béma, Koaudecmsa
sewecmsa) npooyKkma peaxyuu, eciu 0OHO U3 UCXOOHbIX 8euecms 0aHo 8 suoe
pacmeopa ¢ onpedenénHol MAccoBoll 00jell pacmeopEHHO20 8euwiecmaa Ui OaHo
6 uzbvimke (umeem npumecu);, 001U BbIXO0A NPOOYKMA pearyuu; 00bEMHBIX
OMHOWEHULL 24308,

17)cpopmuposannocmes ymenuii cobriodams npasuia TOJIb30BaAHUS XUMHYCCKOU
MOCY/IOl U J1abOpaTOpHBIM OOOPYJIOBAHMEM, a TaKXKe IpaBuUiia OOpalleHUs ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

18)cpopmuposannocms  ymeHull  naAAHUPOSBAMb U BLINOJHAML ~ XUMHUYCCKHHA
AKCIIEPUMEHT (pa3lioKeHHE MEPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalM3aTopa,
OMpe/eNieHue Cpelbl PAcTBOPOB BEHIECTB C TOMOINBIO  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHAC PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKITUH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMU Ha CyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; peIIeHNEe SKCIIEPUMEHTABHBIX 3a/1a4 110
teMam «Metamibe»y u «HemeTtamnby) B COOTBETCTBMU C TpaBUJIAMU TEXHUKU
0e30MacHOCTH MpHU 0OPAIEHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYAOBaHUEM,
npeocmasiaimes Ppe3yiabTaThl XUMHUYECKOTO OKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U ghopmynupoeams BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB,



cHOPpMUPOBAHHOCMb YMEHUL: CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUNb
XUMUYEeCKUNl ~ OKCnepumeHm  (npogeoenue  peakyuil  UOHHO20  O0OMeHd,
noomeepoicoeHue  KaweCmeeHHO20  COCMABA  HeOP2aHUYeCKUx  8eujecms,
onpeoeienue cpedbl PACMBEOPO8 BeUjecms ¢ NOMOUbIO UHOUKAMOPOS, U3VHEeHUe
GIUAHUSL PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUHECKOU peakyuu, peuleHue
IKCNepUMEHmManbhbvlx 3a0a4 no memam «Memannvly u «Hememannwry) c
cobno0eHuem npasuil be3onacHo20 0opaweHus ¢ euwecmeamu U 1abopamopHbim
obopyoosanuem, Gopmyruposams yeib UCCIEO008AHUS, NPEOCMABIAMb 8
Ppaziuunol  opme  pesyibmamol IKCnepumenma, aHanu3uUposams U
OYeHUBamsb UX O0CMOBEPHOCHb,

19)cghopmuposannocmes  ymenusi  Kpumuuecku — AHAIUZUPOBAMb  XUMHUYCCKYIO
nHpOpMAIIHIO, TIOTy4aeMyI0 U3 pa3HbIX nctounukoB (CMU, UuTepHeT U 11p.);

20) cchopmuposannocmo VYMeHUt coonrodams npasuia HKOJIOTHYECKHU
LEJIECO00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOTHON Cpelibl; 0CO3HABATH
OIMAaCHOCTh BO3JCHCTBHSI HA JKUBBIC OPTraHU3MBI OIPEICIEHHBIX  BEIIECTB,
noHumasi cmeici nokazarens IIJK (mpenenbHOM H0MyCTHUMON KOHUEHTpPALMH),
NOsACHAMb HA TIPUMEPAX CIIOCOObI YMEHBIIICHUS U MPEJOTBPAIIEHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTAaHU3M YEIIOBEKa;
chopmuposanHocmeb yMeHuil: cooaro0ams Npasuia NoIb308AHUSL XUMUYECKOU
nocyoou u 1abopamopHvimM 000py0osanuemM, 00paweHuss ¢ Beujecmeami 8
COOMBEeMCcmeUY ¢ UHCMPYKYUSAMU NO BbINOJHEHUIO 1AOOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKOJIO2UHECKU UeNeco0OpPaA3Ho20 NoBedeHusi 6 Ovbimy U mpyoosol
0esImenbHOCIU 8 YEJISIX COXPAHEHUsI C80e20 300P08bsl, OKpYicarouell npupooHoll
cpeovl U QOCMUdICeHUss e€ YCMoUudu8o20 pa3eumusi;, 0CO3HABANMb ONACHOCHIb
MOKCUYECK020 OeUCMBUsL HA JHCUBbIE OP2AHUIMbL ONPEOETIEHHBIX HEeOP2aAHUYECKUX
seujecms, noHumas cmoici noxazamens IJJK (npedenvroti  donycmumoi

KOHYeHmpayuu), chopmuposarnHocmy VMeHUU. ocyuecmenimo



YeeHanpaesienHblli NOUCK XUMUYECKOU UH@opmayuu 8 pasiuiHblX UCMOUYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHATU3UPOBAMb  XUMUYeCKYI0  ungopmayuio, nepepabamvieamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU YuebOHOU 3a0ayeli

21) st 0OydJarOIUXCS € OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

22) 1Sl CHCTIBIX M CIIA0OBHIANIMX OOYYAIONIUXCS: YMEHHE HCIOJIL30BaTh PeIbe(HO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains nis 3anucu XxuMudeckux Gopmyi.
PesynbraTtel oOyueHuss Ha ©0a30BOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOIIYIO

(YHKIIMOHATBHYIO TPAaMOTHOCTh, TIOJyYCHHE KOMIIETEHTHOCTEH /IS IOBCEIHEBHOU

KU3HM M oO0mmero pa3BuTus. Pe3ynbrarbl 00ydeHUss Ha YIIyOJIEHHOM YpOBHE

OpPUEHTHUPOBaHbl  HA  TMOJY4YEHHUE  KOMIETEHTHOCTEH i1  MOCIEAYIoIIeH

po¢dheCCUOHATIBHOM JIESITEIPHOCTH KaK B paMKaxX JJaHHOW MPEeIMETHOM 001acTH, Tak U

B CMEXKHBIX C HEH 00J1acTsX.



COAEPXKXAHUE YYEBHOI'O IPEIMETA «XUMMUSA»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBI YPOBEHD

Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckol XuUMHM: €€ BO3HUKHOBEHHE, Pa3BUTUE M 3HAYCHHUE B
[OJyYEHUN HOBBIX BELIECTB M MaTepualoB. Teopus CTPOCHHUS OPraHUYECKUX
coenuHeHnii A. M. BytiepoBa, €€ ocHOBHbIE MONOXKeHUsA. CTpYKTypHBIE (hOPMYJIBI
OpraHUYECKUX BellecTB. ['omMoiorus, nzomepus. XuMu4eckasi CBA3b B OPraHU4eCKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

IIpencraBnenne o KilacCU(PUKAUUMM OpraHMYECKHX BellecTB. HomeHnknarypa
OpraHMYECKUX COEOUHEHWM (cucreMaTHdecKas) M TpUBUAIbHBIC  HA3BaHMS

BOXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKHUX BEIIECTB.

9KCHepI/IMeHTaJ'IBHBIC MCTOJbI HM3YUCHHA BCIICCTB KW HX HpeBpameHHﬁ:
O3HAKOMJICHHUEC C o6pa3uaMH OpPraHNYCCKHX BCIICCTB U MATCPHUAJIAMH Ha UX OCHOBC,
MOACIUPOBAHHUC MOJICKYJI OpPraHUYCCKHX BCIICCTB, Ha6J'II-0I[€HI/I€ H OIIMCAaHHC
ACMOHCTPALIMOHHBIX OIIBITOB II0 MPCBPAIICHUIO OPraHU4YCCKHUX BCIICCTB IIpHU

HarpeBaHuM (IU1aBjieHHuEe, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHA psia. MertaH u 3TaH —
MPOCTEUIINE TPEICTABUTENIM alKaHOB: (U3HYECKUE M XUMUYECKHE CBOMCTBa
(peakuuy 3aMeleHUs] M TOpPEHHUs), HaXOXKICHHE B TMPUPOAE, IOJyYeHHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH psAld. DTHIEH M MPONMWIEH —
npocTeilliie TMPEJCTaBUTENN alKeHOB: (PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
(peakuuu  TUOPUPOBAHUS, TAJIOTC€HUPOBAHUS, THUApATAllMM, OKHUCIECHHUS U
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHUE.

Anxaauensl. byramuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BakHeWIIHE

XUMUYECKHEe CBOMCTBa (peakius mnojauMmepusaiuu). llonydeHrne CHHTETHYECKOTO



Kay4dyKa U pE3UHBI.
AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psl. ALIETHIEH —
OPOCTENIINN  MpPENCTAaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (QU3NYECKUE U
XUMUYECKUE CBOMCTBA (peakUWHd TUAPUPOBAHUS, TaJIOTC€HUPOBAHMS, TUAPATALIMH,
TOpPEHMSI ), IOJTYYEHUE U IPUMEHEHHUE.
Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHE M XUMHYECKHE CBOICTBa
(peakuuu rajoreHMpoBaHUsT U HUTPOBAHWA), MOJYyYEHHE W NpUMEHeHue. Toyod:

COoCTaB, CTPOCHUC, (bI/IBI/I‘{CCKI/IC 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I raJOrcHUpOBaHUA

u HI/ITDOBaHI/IH) INOJYUYCHHUC M TIIPHUMCHCHUC. TOKCUYHOCTD ApCHOB. I'eneTnueckas

CBA3b MCIXKAY YITICBOOOPOdaMH, IIPUHAJICKAIIMMU K PAa3JIMYHBIM KJIaCCaM.

[IpupoaHbie HCTOYHUKHU YTIA€BOAOPO0B. [Iprpoanblil ra3 U nonyTHeIE HEPTIHBIE
razel. Hegth u e€ mpoucxoxnenue. CrocoObl nepepaboTKu He(TH: MEeperoHka,
KPEKUHI (TEPMUYECKUU, KAaTAIMTUYECKU), muposu3. IIpoaykTsl mnepepaboTKu
He(TH, UX NPUMEHEHHE B IPOMBIILJICHHOCTH W B ObITy. KameHHbI yroms wu
HOPOAYKTHI €r0 MepepadOTKH.

OKCHEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEHIECTB U HMX MPEBPALLECHUN:
O3HaKOMJIEHHE C 00pa3liamMH IIacTMacc, KaydyKoB U pe3uHbl; Kouiekiuu «Hedte» u
«YToab»; MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TIallOT€HONPOU3BOIHBIX;

MIPOBEICHHE MPAKTUUECKON PabOTHI: MOTyYeHNE ITUICHA U U3YyYEHUE €r0 CBONCTB.

PacuérHble 3agaun
Berancnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUUIECTBA
HCXOJHOTO BEIECTBA WM TPOJIYKTa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY,

KOJIMICCTBY OAHOI'O U3 UCXOJHBIX BCIICCTB UJINU ITPOJAYKTOB peaKHI/II/I).

Kuciopoacoaep:kamue opraHudeckue coeJHHEHUs
[IpenenbHBIC OTHOATOMHBIC CITUPTHI. METaHO M 3TAHOJ: CTpOeHUE, (PU3UIECKUE U
XUMHUYCCKHE CBOWCTBA (pEaklMKM C aKTHBHBIMHA METaJlJIaMH, TaJlOTeHOBOAOPOIaMH,

rOpeHue), mpuMeHeHue. BoopoaHbie CBS3M MEXIy MOJIEKYJIaMu criupToB. JlelicTBre



METAHOJIA U 9TAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToMHble COMPTHI. DTHICHIJIMKOJIb U TJIMLEPUH: CTPOEHUE, (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOAEHCTBHE CO LIEJIOUYHBIMU METaNIaMU, KaueCTBEHHAsI
peakuusi Ha MHOIOAaTOMHBIE CHHUPTHI). JlelicTBME Ha OpraHu3M  YeJOBEKa.
IIpuMeHeHne TIMnepruHa U 3THIICHIJIAKOJIS.

®deHo: CTpOeHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna.

Anbneruapl U keToHbl. DopMasbaerus, aleTanbleru: CTpOoeHue, (HrU3nuecKue u
XUMHUYECKHE CBOMCTBA (pEaklUMU OKHCIEHUS U BOCCTAHOBJICHMS, KayeCTBEHHbBIE

peaKkIum), NoJiydeHUuEe U IPUMEHECHHUE.

AHCTOHZ CTPOCHUC, dJI/I3I/I‘-I€CKI/IC U XMMHUYCSCKHE CBOMCTBA (DCaKHI/II/I OKHUCJICHUA U

BOCCTEIHOBJIGHI/ISI), IIOJYYCHHC U IIPUMCHCHHMC.

OnHOOCHOBHBIE TpeaenbHble KapOOHOBBIE KHUCIOTH. MypaBbHHash M yKCycCHas
KHUCJIOTBI: CTpO€HUE, (PU3UYECKUEe U XUMUUYECKUE CBOMCTBA (CBOICTBa, oOuIMe st
KJ1acca KUCJIOT, peaklus dTepudukaium), nosydyeHue u npumeHeHue. CreapuHoBas v
OJIEMHOBAasA KHUCIOThI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCJIOT. Mbljia Kak
COJIY BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOILIEE ACHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpOIN3 CIIOKHBIX
s¢upoB. Kupel. ['mpponus >xupoB. I[lpumeHnenue xupoB. buonormueckas poib
KUPOB.

VYraeBoasl: coctaB, kiaccudUKaiMs YriaeBOAOB (MOHO-, AW- U TOJMCAXapUJIbl).
['moko3a — mpocTeimmii MoHOcaxapua: OCOOCHHOCTHM CTPOEHHUS MOJIEKYIIbI,
dbu3NYecKue U XUMHYECKHE CBOMCTBA (B3aumojeicTBue ¢ rumpokcugaom meau(ll),
OKHCJICHME aMMHUA4YHbIM pacTBOpoM okcujaa cepedpa(l), BoccranoBieHue, OpoxeHue
[JIIOKO3bl), HAXOXJAEHWE B MpHUpoOJAe, TMpPUMEHEHHe, OWOoJIoTHYEecKas  poJib.
®otocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Caxap03a — NPEACTABUTCIIb AUCAXAPUAOB, THAPOJIN3, HAXOXKIACHUC B MIPUPOAC U

IIpUMEHEHHUE.




Kpaxman u nemmono3a Kak HOpupoaHble mnojauMmepbl. CTpoeHHe Kpaxmaja H
uenono3bl.  dusznueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEaKIIUsI C HUOJOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YeHHUsI BEIIECTB M HUX MpeBpallcHUM:
poBe/ieHue, HAOJIOJIEHUE W OINHUCAHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJA
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcuoMm menu(ll)), anpaernnoB (OKHCIEHHE aMMHUAYHBIM PacTBOPOM OKCHJA
cepedpa(l) u runpoxcunom menu(Il), B3anmonecTBue Kkpaxmaiia ¢ HOJAO0M);

MIPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOUM KHUCIOTHI.

Pacuérnble 3agaun
Brraucnenns mo ypaBHEHHI0 XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJUYECTBA
HMCXOJHOTO BEIIECTBA HJIM TPOJYKTa PEAKIUH IO M3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O U3 UCXOJHBIX BCIICCTB UJIN ITPOJAYKTOB peaKHI/II/I).

A30Tcoaep:kaniue OpraHnvdecKue coeTnHeHus!

Amunpl. MeTunaMuH M aHUJIMH: COCTAaB, CTPOCHHUC, (bI/ISI/I‘IeCKI/IC H XUMHWYCCKHC

CBOMCTBA (rOPEHUE, B3AMMOJIEUCTBUE C BOJIONW M KUCIIOTAMM).

AMUHOKHUCIIOTBl KaK aM(OTepHble OpraHuyeckue coeAuHeHus. Puznyeckue U
XUMHUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha TmpuMepe riauiuHa). buonorudeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTumabl.

benku Kak mNpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAST M TPETUYHAs CTPYKTypa O€iIKOoB. XHMHYECKHE CBOMICTBA OEJIKOB:
THJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIC peaKliy Ha OeJIKu.

OKCHepUMEHTAIbHBIE METOJbl U3YYeHHUS BEIIECTB W MX MPEBpPAILLECHUN:
HaOJII0OZICHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JeHATypauus OeNKOB Mpu

HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BLICOKOMOJIeKy.HﬂprIe COCIUHECHUHA



OCHOBHBIC TIOHSTHS XHUMHUH BBICOKOMOJICKYJIAPHBIX COGI[PIHGHHIZI MOHOMCD,
IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJUMCEPpHU3ANHN, CPCAHAA MOJICKYJIAAPpHAA
Macca. (OCHOBHEBIE MCTOABI CHHTC3a BBICOKOMOJICKYJLAPHBIX COGI[I/IHCHI/Iﬁ —
moJImMepur3aiusia 1 IMOJIMKOHACHCALINA.

[InacTMaccel (HOJII/IC-)TI/IJICH, IMOJHUIIPONMIICH, ITOJIMBUHMWJIXJIOPH/I, HOJII/ICTI/IDOJI).

HarypalbHbBIi M CHUHTETUYCCKME Kay4dyKH (6VT3I[H€HOBI)II>1, XJIOPOIIPEHOBLIN U

U300PEHOBLIN). BookHa: HaTypajJbHBIE (XJIOMOK, IIEPCTh, INENIK), NCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIpOH U JIABCAH).

OKCIEepUMEHTAIBHBIE METOJbl HW3Y4YCHHUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C 00pa3llaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4dyKOB.

MexnpeamMeTHble CBSI3H

Peanuzanus MeXNpeaMEeTHBIX CBS3€H MPU M3YYEHUH OpraHndeckod xumuu B 10
KJIACCE OCYIIECTBIIICTCS Yepe3 HMCIOJIh30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUM, TaK U TOHATUMN, SIBJISIONIMXCS CUCTEMHBIMU JJISi OTACJIBbHBIX IMPEIMETOB
€CTECTBEHHOHAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAyUHbIE TOHATHS: SIBJICHHE, Hay4HbId (HakT, THUIOTE3a,
3aKOH, TEOpHs, aHAJINW3, CUHTE3, KiaccuuKaius, MEepUOJUYHOCTh, HAOIIOJIEHUE,
M3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwuszuka: mMaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJEKYJa, YHEPTeTHUECKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3UYECKUE
BEJTMYUHBI U SUHUIIBI NX U3MEPCHHUS.

buonorusa: «nerka, opraausM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BeliecTBa (OCNKH, YIJICBOIBI, IKUPHI,
(bepMeHTHI).

['eorpadusi: mMuHEpasibl, TOPHBIE TOPOIBI, TOJE3HBIE HCKOMAaeMble, TOILIUBO,

pPECypCHI.

TexnHoJorus: IMUIICBLIC ITPOAYKTBI, OCHOBLI PAalMOHAJIbHOI'O IIMTAHUS, MOIOIIUE



cpeacrBa, JICKapCTBECHHBIC U KOCMCTHYCCKHC ITPCTIapaThl, MaATCPHAJIbl N3 NUCKYCCTBCH-

HBIX U CHHTETUYECKHUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YTJTYBJIEHHBIN YPOBEHD

TeopeaneCKne OCHOBBI OpI‘aHI/I‘leCKOﬁ XUMHUHN

[Ipenmer ¥ 3HAaYEHUE OPraHMYECKON XMMHHU, MPEACTABICHHE O MHOTOOOpa3UH

OPTraHUYECKUX COCIUHCHUMN.

DJNEeKTPOHHOE CTPOCHHE aTOMa YIJIEPOAA: OCHOBHOE U BO30YKIEHHOE COCTOSHMUSL.
BaneHTHpie BO3MOXHOCTH aTOMa YIJIEpPOAd. XMMHUYECKas CBSI3b B OPraHUYECKHUX
coeMHEeHHsX. Tumel TMOpUAM3alMK ATOMHBIX OpOuTaliel yriepona. MexaHU3Mbl
oOpa3oBaHMsI KOBAJIECHTHOM cCBsi3W (OOMEHHBIM M JOHOPHO-aKUENTOpHBIN). Turbl

MEepEKPhIBaHUS aTOMHBIX OopOuTanei; 6- u w-cBsi3u. OguHapHasi, JBOMHAs U TpOitHas

cBsi3b. CHOCOOBI pa3pbiBa CBS3€M B MOJIEKYJIax OpraHUYecKuX BeulecTB. [loHsTHe
0 CBOOOJIHOM pajiuKalie, Hykjieouie u 3JeKTpoduie.

Teopust ctpoeHust opranndeckux coequHeHuid A. M. byTiiepoBa U COBpeMEHHBIE
MPEACTABICHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUH CTPOEHUS OPTraHUYECKUX
coequHeHU. MonekynspHble U CTpYKTypHble (opmynbl. CTpyKTypHBIE (HOPMYIIBI
Pa3IMYHBIX BUJOB: pa3BEPHYTAs], COKPALIEHHAs, CKEJIETHAS.

N3omepus. Buabl n3oMepun: CTpyKTypHAsi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIE 3P(EKTHI B MOJIEKYIAX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN
¥ ME30MEpPHBIN 3PPEKTHI).

[IpencraBienne o ki1accU(UKaMM ~ OPraHUYECKUX BemiecTtB.  lloHaTtue
o (yukmoHanpHOU rpynme. 'omonorus. ['omonornyeckue psaapl. CucremMaruyeckast
HOoMeHKJaTypa opranudeckux coenuHennit (IUPAC) wu TpuBHanmbHBIC Ha3BaHUS
OTZIEJBHBIX IIPEICTABUTEIICH.

OcobeHHocT W Klaccu(ukanus OpraHuyeckux peakuuid. OKHUCIUTENbHO-

BOCCTAHOBHUTCJIbHBIC PCAaKIINH B 0pFaHquCKOfI XHUMMHU.



OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M WX NPEBpaICHUIA:
O3HAaKOMJIEHUE C 00pa3aMy OpraHUYeCKUX BEIIECTB M MaTepuajiaMu Ha UX OCHOBE;
OMBITHI MO TMPEBPAIICHUI0 OPraHUYECKHX BEIIECTB IMPU HAarpeBaHuU (IUIABIICHUE,
0oOyIrJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJl OPTraHUYECKHUX
BEIIECTB.

Yraesogopoasl

Anxanpl. ['omonormdeckuii psin  ankaHoB, oOmas ¢GopMmysiaa, HOMEHKIATypa
M M30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOIEKYJ alKaHOB, Sp°-

ruOpuau3anys aTOMHBIX opOuTaniell yriaepojaa, 6-cBsa3b. Kondopmepsl. Ousnveckue

CBOIMCTBA aJIKAHOB.
XUMHYECKHE CBOMCTBA  AJIKAHOB: PCaKkInu 3aMCIICHU:, HN30MCpHU3alInH,

NETUAPUPOBAHUS, LIHUKIU3ALUU, NMUPOJIM3a, KPEKHWHra, ropeHus. llpencraBieHue o

MEXaHM3ME PEAKIUM PAJUKAILHOIO 3aMCIIICHUS.

Haxoxnenue B mpupoze. CriocoObI MOTydeHUsT U IPUMEHEHHUE alTKaHOB.

[uknoankanel. OOmas dopmyna, HOMEHKIaTypa u wuzomepus. OcoOEHHOCTH
CTPOCHHUS M XMMHYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIAH, IIUKIO0YTaH) U OOBIYHBIX
(IIMKJIONIEHTAH, IMKJIOTEeKCaH) IUKIoaTKaHOB. CrocoObl MOJYyUYeHUS] U TTPUMEHEHHE
ITUKJIOATKAHOB.
Ankensl. ['oMojornueckuit psig  adkeHoB, oOmas ¢opmylia, HOMEHKJATypa.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AJIKEHOB, SP2TUOpHIM3aLUs
aTOMHBIX OpOuTanelt yriaeposa, 6- u n-cBsi3u. CTpyKTypHas U reomerpudeckas (1uc-
TpaHc-) n3oMepus. Pu3ndecKre CBOMCTBA aJTKCHOB.

XVWMHUYECKHE CBOWCTBA: PEaKIMM TMPUCOCIMHCHHS, 3aMCIICHUS B O-TIOJIOXKCHHE

IIpU JIBOMHOM CBSA3M, NOJMMEpU3alMU U OKUcieHus. [IpencraBiieHue 0 MeXaHu3Mme

peakimu ___ dAeKTpoQuiIbHOrO  mpucoenawHeHus.  [IpaBmwio  MapkoBHUKOBA.

KauecTBeHHbBIE peaklu HA TBOMHYIO CBS3b.
CriocoObl IOTydeHHs U IPUMEHECHUE aJIKEHOB.

Anxanuensl. Krnaccudukamus ankaaueHoOB (CONMPSKEHHBIC, W30JMPOBAHHEIE,



KyMYJIHpPOBaHHbIE). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XMMUYECKHUX CBOMCTB
CONPSDKEHHBIX NHUEHOB, 1,2- u 1,4npucoeaunenue. IlonmnMepusanus conpsyKEHHBIX

JAUCHOB. CriocoObl IMOJYUYCHUS U IIPUMCHCHHUC AJIKaAIUCHOB.

Anxunbl. ['oMoslornyeckuil psii alkuHOB, oOmas (opMmyna, HOMEHKIATypa
U U30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
ruOpuan3anys aTOMHbIX opOuTanen yriepoaa. @u3zndyeckue cBONCTBA AJIKUHOB.

XuMU4ecKue CBOMCTBA: peakuuu IPUCOEANHEHNUS, AUMEpU3aluu
Y TpUMEpHU3alK, OKHCIIeHHns. KUCIIOTHRIE CBOKCTBA aIKMHOB, UMEIOIIHMX KOHLEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peaklIMKM HAa TPOWHYIO CBSI3b.

CnocoObl OJIy4eHHs] U IPUMEHEHHUE aJIKUHOB.

ApomaTthueckue yrieBoJopoAbl (apeHsl). ['oMosiornueckuil psia apeHoB, oOmas
(dbopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH301J1a. HDaBI/IJIO APOMATHUYHOCTH, IIPUMCPBI APOMATHYCCKUX

coenHeHur. usnyueckne CBOMCTBA apPEHOB.
XUMHUYECKHE CBOWCTBAa OEH30Jla M €r0 TOMOJIOTOB: PEaKIuu 3aMelleHUs
B OCGH30JIbHOM KOJbIIE W YTJIEBOJOPOJHOM pajuKajie, pPEaKkIuu MPUCOSIUHEHUS,

OKHCJICHUC TI'OMOJIOTOB OeH3071a. [IpeacraBiacHue O MEXaHU3ME peaKLMu

nleKTpomiIbHOro 3amemieHus. [IpencraBneHne o0 OpPUEHTHUPYIOLIEM JEHCTBUU

3aMecTuTeNed B OCH30JIbBHOM KOJbIlE Ha TMpUMEpe aJKUIbHBIX PaJMKaJIOB,
KapOOKCUIIbHOM, THIPOKCUIILHOW, aMUHO- K HUTPOTPYIIIIbI, aTOMOB IaJIOr€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupona.

CnocoObl OJTy4YeHHsI U IPUMEHEHNE apPOMATUYECKHUX YTIE€BOAOPOIOB.

[Ipupoausiii ra3. IlonytHeie HedTsHBIe Ta3zbl. HedTh u e€ mnpoucxoxacHue.
KameHHbI#1 yroib 1 IpOAyKThI €ro nepepadoTKH.

Cnocobbl  mepepaboTku  HedTU:  TNEpPeroHka, KpPEeKUHTr  (TepMHYECKUH,
KaTanmuTuyeckuii), pudopmunr, mnuponus. [Ipomaykrsel mnepepaboTku HEPTH, HX
MIPUMEHEHHUE B TPOMBIIUICHHOCTH U B OBITY.

I'eneTnueckas cBs3b MCXKAY pPa3IMYHbIMU KJIaCCaMU YTIJIEBOAOPOJ0B.



SHCKTPOHHOC CTPOCHHUC TaJIOTCHIIPON3BOJHBIX YIJICBOAOPOOOB. PC&KHHH

3aMCIICHU A rajJJorcsa Ha T'HAPOKCOIrpyIIIly, HUTPOT'PVIIILY, OHMAaHOI'PVIIILY,

aMuHOTpynny. JIelcTBrUE HA TajJOreHIIPOU3BOAHBIE BOJHOTO U CHUPTOBOrO pacTBOpa

meénoun. BzaumMoneicTBue OUTAJIOT€HAJIKAHOB C MarHueM M uHKOM. lloHsitne o

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonb3oBanue TaJIOT'CHITPOU3BOIHBIX

YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILLCHUN:; U3yUCHUE
(GU3HYECKUX CBOWCTB YTJIEBOJAOPOJOB (PacTBOPUMOCTH), KAueCTBEHHBIX PEAKITHIA
YIIEBOIOPOAOB PAa3IMUHBIX KIaccoB (0OeciBeUnBaHNEe OPOMHON WIJIM MOJIHOM BOJPI,
pacTBOpa IepMaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTHJIIEHa C aMMHAYHBIM
pactBopoM okcujaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHE yriiepoja W BOAOpOa
B OpPraHWYECKHX BEIIECTBAX; IOJYYCHHE OTHJICHA W M3YYCHHE €r0 CBOWCTB;
o3HakoMJieHue ¢ kosutekiusiMu «HedTb» u «Yromb», ¢ oOpaslaMu I1acTMAcCC,
Kay4qyKOB U PE3UHBI, MOJICTTUPOBAHUE MOJICKYT YTIIEBOIOPOAOB
Y TAJIOTCHITPOU3BOIHBIX YTIIEBOJOPOIOB.
Kucaopoacoaep:xaiiue opranudeckue coeiuHeHus

[IpenenbHble 0gHOATOMHBIE CIUPTHI. CTpOoeHWE MOJIEKYJ (Ha MpUMepe METaHOoJa
W 9TaHona). 'omomornueckuii psia, obOmas dopMmyrna, H30MEpHs, HOMEHKJIATypa
n kinaccudukanus. dusmdyeckre CBOWCTBA NPENETBHBIX OJHOATOMHBIX CIHPTOB.
Bomopoanbie cBSI3u MEX Ty MOJIEKYJIaMU CITUPTOB.

XVUMHUUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHMs, JAeTUapaTaiii, OKHUCICHHUS,
B3aUMOJICICTBME C  OPraHMYECKUMHU U HEOPTraHWYECKUMU  KHUCJIOTaMHU.

[IpeacraBaeHne 0 MEXaHU3ME PEAKIIMM HVKJ'I@O(bI/I.HBHOI‘O 3aMCIICHUA. KauecTBenHas

peakiusi Ha OJTHOATOMHBbIE CHUPTHL. JleiiCTBHE 3TaHONa MU METAHOJa Ha OPraHUu3M
yesoBeka. CriocoObl MOTyYeHUsI 1 TPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

IIpocteie »dupbl, HOMeHKIaTypa u uzoMepus. OcoOEHHOCTH (HU3NUECKUX
Y XUMUYECKUX CBOWCTB.

MHoroatoMHbIe CIIMPThBI — OTUJICHITINKOJIb U I'TMOCPHH. dus3nyecKkue



U XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJICHCTBHE C OPraHUYCCKHUMU
Y HEOPTaHWYECKIMH KHCIIOTaMU, KAUeCTBEHHAsI PEaKIisi HA MHOTOATOMHBIC CITUPTEHI.

JlelictBue Ha opraHu3sM 4yenoBeka. CrocoObl TMONydeHHS W TPUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

@enon.  CTpoeHHe  MOJEKYJbl, B3aUMHOE  BIMSHUE  THAPOKCOTPYIIIBI
u OenzonbHOrO sifpa. dusnueckue cBoiictBa (penoma. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (enona. KadecTBeHHble peakunu Ha (¢eHon. ToKCHYHOCTH (eHoa.
Cnoco0Obl moryueHus 1 npuMeHenue henona. deHondopmanpaeruiHas cModa.

KapOoHmIbHBIE COCTUHEHHUS — ajbJICTHIbl M KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TpyHmbl. ['oMonorndeckue psiibl albIeTU0B U KETOHOB, OOIIas
dopmyrna, wu3oMepus U HOMEHKiIarypa. Dusnueckue CBOWCTBAa  abJAETHIIOB
U KETOHOB.

XUMHUECKHE CBOIMCTBAa albJETUAOB M KETOHOB: pEAKIUH MPUCOCITUHECHHUS.

I[lpencraBienre O MEXaHU3ME DeEaKIMi HYKICOOMWILHOTO MPUCOECOAUHEHUS.

OxuciieHHe alpJeruoB, KadeCTBEHHbIE peakuuu Ha anpAeruapl. CrnocoObl
IIOJIyYEHHUs U IPUMEHEHNE aJIbJETU0B U KETOHOB.

OOHOOCHOBHBIE TMpeAelibHbIe KapOOHOBBbIE KHCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMepus u HOMeHknarypa. Pu3nueckue CBOMCTBA
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BoaoponHble CBA3M MEXIy
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.

XVMMHUUYECKHE CBOWMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKIUs dTepuUKaIliy, peaKiuu
C Y4aCTHEM YTIIEBOJOPOIHOIO paJHKaia.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

ITonsTue o ITPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)I/Ian, aHruapuaax,

TaJJOIrcHaHIruapuaax, aMmaax, HUTpuJjiax.

MHoroo0pa3ue KkapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HeEIpeaeIbHbIX
¥ ApOMATUUYECKUX KapOOHOBBIX KHCIIOT, TMKAPOOHOBBIX KHCIIOT, TUIPOKCHKAPOOHOBBIX

KHCIIOT. Hp@)ICTaBPITeJ]I/I BBICHINX Kap6OHOBBIX KHCJIOT: CTCaApHUHOBAsA, ITIaJIbMUTUHOBA,



OJICMHOBAas, JJMHOJICBAA, JJUHOJICHOBAA KHMCJIOTHI. Crioco0n1 IMOJIYUYCHHUA U IIPUMCHCHUC

KapOOHOBBIX KUCIIOT.

Cnoxubsle 3¢upsl. ['omomorumueckuit psg, oOmas QopMmyrna, H30MepHUs
1 HOMEHKJaTtypa. Du3nyeckue U XMMUYECKHE CBOWCTBA: THUAPOJU3 B KHCIOU
U IIETIOYHOM cpee.

Kupwr. Ctpoenue, (uU3MYECKHEC W XUMUYECKHE CBOWCTBA JKUPOB: THUIPOIIU3
B KUCJION U 1enouHoi cpeae. OCOOEHHOCTH CBOMCTB >KUPOB, COJEPKAIIUX OCTATKU
HETIPECIbHBIX )KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

Mpb114 KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX Motoilee aeiicTBue. lloHsaTue

0 cuHTeTHYeCKnX Moronmx cpeacrteax (CMCQ).

OO611ast xapakTepUCTHKA YTIEBOIOB.

Knaccuduxanus yrieBogoB (MOHO-, JU- U MOJTUCAXAPHUIBI).

Monocaxapuapl:  TIIOKO3a, bpykTO3a, raJIaKTo3a, pubo3a, JIE30K-
cupubo3a. duznyeckue CBOMCTBA U HaXOXJICHHE B TPUPO/IC.

®ortocunTe3. OnTuyeckas H30MCpHIL. KOJII;“I&TO'HGHH&H TaYTOMCpPpHA Ha IIPHUMCPEC

MOJICKYJIbI TJIFOKO3bI, IPOSKIMU Xeyopca, o, B -aHOMCPEI I''TIOKO3bI.

XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U albJCTUIHON
IpynI, CHOUPTOBOE M MOJIOYHOKHCIOE OpokeHue. I[IpuMeHeHue TIIIOKO3bI, €€
3HAYCHUE B )KU3HEJACATEIbHOCTH OpTraHU3Ma.

Jlucaxapuasl: caxaposa, MaJlbT03a U JIaKTO3a. BoccranapiauBaronime
Y HEBOCCTAHABJIMBAIOIINE Aucaxapuiabl. luapomu3 aucaxapunoB. Haxoxnenue
B MPUPOJIC U TPUMEHEHUE.

[Tomucaxapuapl: Kpaxmall, TJIMKOTEH M I1eunosio3a. CTpoeHHe MaKpOMOJEKYJI
Kpaxmaja, IIIMKOTeHa U 1eJITI0JI03bl. DU3uYecKrue CBONCTBA Kpaxmaia 1 LEJUTF0I03bI.
XUMHYECKHE CBOWMCTBAa Kpaxmaja: THUIPOJIM3, KauyeCTBEHHAs PEaKIys C HOJIOM.
XHUMHUYECKHE CBOMCTBA IIEJUIIOJIO3BI: THAPOJIM3, TMOJIyYeHHE 3(PUPOB IEUTHOIO3HI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN MIENK).

9KCHepI/IMCHTaJ'IBHBIe MCTOAbI HM3YUCHHA BCIICCTB MW HX npeBpameHHﬁ:



pPacTBOPUMOCTh PA3JIMYHBIX COUPTOB B BOJIE, B3aMMOACHUCTBUE 3TAHOJIA C HATPUEM,

OKHMCJIEHHE S3TUJIOBOrO CIHPTA B albJETHJ HA PACKaJEHHOM MEIHOUN IMPOBOJIOKE;
OKHUCJICHHE OTUJIOBOIO CHUPTA AMXPOMATOM Kajausi (BO3MOXHO HCIOJIb30BAHUE

BUJICOMATEPUATIOB); KAUECTBEHHbIC pEAKIMH Ha albAeTuAbl (C TUAPOKCHIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakuus riuieprHa ¢ TUIPOKCUIOM
menu(Il); xumudeckne CBONCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJICHCTBUE
pacTBopa ToK03bl ¢ ruapokcuaoM meau(ll); B3aumoneiicTBue kpaxmanaa ¢ HOJOM;
pEIIeHNE IKCIIEPUMEHTATBHBIX 3a/1a4 1Mo TeMaM «CriupTel U heHob. «KapOoHOBBIE
KUCJIOTHI. CII0KHBIE 3DUPBI».

A30Tc0)1ep>1<amne OPraHNnvYeCKMeE COCANHECHUSA

AMHHBI — OpraHMuYecKue MPOU3BOJHBIE aMMmuaka. Kiaccudukaiuss amMuHOB:
anudaTuyeckue U apoMaTUYeCcKue; epBUYHbIC, BTOPUYHBIE U TpeTUuHble. CTpoeHue
MOJIEKYJ, oOmas (opmyia, U30Mepusi, HOMEHKJIaTypa U (U3UUYECKHUE CBOMCTBA.
XuMuyeckoe  cBoiicTBa  anu@aTHUYECKMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3aUMOJECHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTON Kucinoron. Comnmn
ANKUIaMMOHMS.

AHUIIMH — TIPEACTaBUTENh AMHUHOB apoMaTH4ecKoro psaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsHHE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XMMHUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peakliy Ha AaHUJIUH.

CnocoObl modyyeHuss W NOpUMeHeHue anudaTtuyeckux amuHoB. Ilomyuenue
aHUJIMHA U3 HUTPOOEH30J1a.

AmvuHokuciotel. Homenknatypa u um3zomepus. OTaenbHbIE NPEACTABUTENH O-

AMHMHOKHCJIOT. TIJIMIIUH, aJIaHWuH, d)eHHHaHaHHH, CCpPHUH, TJIYTAMHHOBAjA KHCJIOTA,

JIU3HUH, IHMCTCHH. OnTnyeckas HN30MCPpHUA aMHMHOKMCIIOT. D-u L-aMHHOKHCIOTEL.

dusuyeckre CBONMCTBA aMHUHOKHUCIIOT. XUMHWYECKHE CBOWCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUMN, peaKlusl MOJUKOHICHC CaIluu, 00pa3oBaHue
MeNTUIHON CBs3U. buojornmdeckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 W THIPOJIM3

MENITUIOB.



benku kak mnpupoaneie monuMepbl. llepBuuHas, BTOpUYHAS U TpPETHUYHASA
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB: THJIPOJIN3, JEHATypauus,
KAueCTBEHHbBIEC PEaKLUU Ha OEJIKH.

Ilousatue 00 a30TCOJIEPKAIINX reTEPOLMKINIYECKUX COEIMHEHUAX.

HI/IDI/IMI/II[I/IHOBBIG U TIYPHUHOBBLIC OCHOBAHUA. HVKJ'ICI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHHUC 1 OouoJiornyeckas POJIb.

OKCNEPUMEHTAIbHbIE METOABl M3Y4YEHUS BEIIECTB U HUX MPEeBpallCHUI:
pacTBOpeHHE OCIIKOB B BOJIC; JCHATypamus OCIKOB TPU HArpeBaHWH; IIBETHHIC
peakIuy Ha OeJIKU; pelIeHHEe SKCIIEPUMEHTAIIbHBIX 3aad 110 TeMaM
«A3oTcoaepKane OpraHUYEeCKHE COCIUHEHUs» U «Pacno3HaBaHue OpraHMYECKUX
COCITMHECHUI.

BbicokomoJieRyIsIPHBIE COeTUHEHMS

OCHOBHbBIC TOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEIHSAA MOJEKYJApHas
Macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUA —

[HoJIMMCpu3alusa M IIOJIMKOHACHCAIIA. IIpeacraBiaceHUE O CTEPEOPEryASIPHOCTH

u H&HMOHGKYHHDHOﬁ CTPYKTYPE MMOJIUMEPOB, 3aBUCUMOCTD CBOMCTB OOJIUMCEPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHM .

[Tonumepubie  Mmatepuanbl.  Ilmactmacesl  (HOJMMATHIIEH,  MOJUIPOIMUJIIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPONd,  MOJIMMETHIMETAKPWIAT,  MOJUKApOOHATHI,
noJIMdTUIICHTEpEePTaNatT). Y THIM3aIus U nepepadoTKa IIacTUKa.

DacToOMEphl: HATypaJibHbIA KayuyyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHa: HaTypanbHblE (XJONOK, IIEPCTh, WIENK), HUCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KapoOH U JIaBCaH ).

HOJ]I/IMGDBI CIICHMAJIbHOI'O HA3HAYCHUA (Ted)J'IOH, KCBJIApP, DJICKTPOIIPOBOAAIINC

IIOJIMMCPBI, 6H0pa3naraeMLIe HOJ'II/IMeDBI).




OKCIEpUMEHTANbHBIE METOJBl M3Y4YEHUs BEIIECTB M WX IPEBPAILCHUN:
O3HAaKOMJIEHHE C 00pa3uaMu NPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcCC,
KaydyyKOB; pEIICHUE HKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacno3naBaHue
IJIaCTMACC U BOJIOKOH).

PacuérHble 3a1aun

Haxoxnenue MoiexysipHON (opMyIibl OpraHU4eCKOTO COSAMHEHUS IO MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAaB; HAXOXKJECHUE MOJEKYJISIPHON (HOpMyIIbI
OpPraHUYECKOTO COelWHEHusT 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, O0OBEMY) MPOAYKTOB pPEAKIMU W/MIW HUCXOTHBIX
BEIIIECTB; YCTAHOBJICHHE CTPYKTYpHOU (OPMYJIbI OpPraHUYECKOTO BEIIECTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB MOJYYEHUS; ONPEIEICHUE IOJIH
BBIXO0/Ia POJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanmuzanust MeXNpeOMETHBIX CBSI3€d MPU HM3YYECHUUM OPraHUYECKOM XHMHUU
B 10 Kiacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSTUH, TaK ¥ TOHSITUN, TPUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAyUHbIE TOHATHS: SIBJICHHE, Hay4HbIA (HaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHallM3, CHUHTE3, Kiaccuukanus, HaOIIOJCHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusukKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHHE BellecTBa, (pu3nyeckue
BEJIMYUHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorusi:  kierka, opraHu3M, OJKOcucTema, Ouocdepa, MeTabOJIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIM M TreTepOTPOPHBIA TUIN MUTAaHUA, OpOKEHUE,
(dboToCUHTE3, TbIXaHNUE, OCIIKH, YTIICBOIbI, )KUPHI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI.

I'eorpa¢usi: none3Hple HCKONAEMbIE, TOIUIMBO.



TexHonorus: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IITMTAHHWA, MOIOIIUC

cpeacrBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIAS U HEOPTAHUYECKAS XUMUS»
BA30BbII YPOBEHb
Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUN 3JIeMEHT. ATOM. SIpo aToma, M30TONBL. DJIEKTPOHHAs 00OJIOYKA.
DHEPreTHYECKUEe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOMTaIH, S-, P-, O-3JEMEHTHI
OcoOeHHOCTH pachpelnesieHus: SJEKTPOHOB MO OpOUTaNsiM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOH(PUTYpaLIHs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoanueckas cucrema XMMAYECKUX 3aeMeHToB 1. U.
MenpneneeBa. CBs3b NEPUOIUYECKOTO 3akoHAa U Ilepuoguyeckoid CHCTEMBI
xumuueckux smeMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEW CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO IpynaM U NepuojiaMm. 3HaueHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BeuiecTBa. XUMUYECKasi CBA3b. BUJIbI XUMHUECKOH CBSI3U (KOBAJIECHTHAs
HETOJIsipHAasE W TMOJsipHAas, HWOHHAs, MeTajuinueckas). MexaHusmbl 00pa3oBaHUS
KOBQJIGHTHOM  XUMHUYECKOM CBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIEITOPHBIM).
BonoponHas cBsA3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIEHUS.
HNoHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TMOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[TonsTne o nucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 10J1s1 BEILIECTBA B paCTBOPE.

Knaccudukanusa HeopraHnyeckux coeanHeHuii. HoMeHkiaTypa HeOpraHMyecKux

BCIICCTB. I'eneTnueckast CBsI3b HCOPraHNM4YCCKHUX BCIICCTB, IIPHHAICIKAIIUX K



Pa3JIMYHBIM KJIaCCaM.

Xumunueckas peakuus. Knaccupukanns XMUMHUYECKUX peaklnuidi B HEOPraHUYECKOU
U OPraHWYECKOW XMMHH. 3aKOH COXPAHEHWs MacChl BELIECTB; 3aKOH COXpPAHEHUsS U
IIPEBPAILECHUS SJHEPTUH IPU XUMUUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3indHbX (akTopoB. OOpaTtuMble
peakunu. XuUMu4yeckoe paBHoOBecHe. DMakTopbl, BIHSIONIME HA COCTOSIHUE
xumMuueckoro pasHosecus. [Ipunnnn Jle lartense.

OnexTponutnueckas auccounanus. CunpHble W cnadble anekTpoiauTsl. Cpena
BOJHBIX pAacTBOPOB BELIECTB: KHUCIAs, HEUTpalbHas, uienovyHad. [lonarue o

BojiopoaHOM mokasarene (PH) pactBopa. Peaknmm woHHOro oOMeHa. [miposm3

HCOPraHM4YCCKHUX N OPraHMYCCKHMX BCIIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE  peakiuu. IlloHsTHe 00  3JEKTpoju3e

pacIIaBOB U pacTBOPOB coJieil. [ [puMeHenne Y1eKTpoansa.

OKCHNEPUMEHTAIIBHBIE METOJAbl M3Y4YEHHMS BEIIECTB W HMX I[PEBPALCHUMN:
nemoHcTpauusa Tabmuy «llepuoanueckass cucreMa xumudeckux siemeHtoB J[.H.
MenneneeBa»; u3ydyeHHE MoOJeNed KPUCTAIUIMYECKUX PpEHIETOK; HaONIoEeHUuE |
ONMKCaHUE JAEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3OKEHHE MEPOKCHAA
BOJIOPOJIa B NMPUCYTCTBUU KATAIM3ATOPA, ONPEIEICHUE CPEIbl pACTBOPOB BELIECTB C
MOMOUIbI0 YHUBEPCATBHOIO MHIUKATOPA, PEAKIMM MOHHOTO OOMEHA); MpPOBEACHUE
MpaKkTUYeCKOM padoThl «BiusHUE pa3inUyYHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOU
peakuum».

PacuérHble 3agaun
Pacu€rsl Mo ypaBHEHUSAM XMMHUYECKUX PEAKLHM, B TOM YHCIIE TEPMOXUMHUYECKUE

pvaéTBI, pacqéTm C HUCITIOJIB30BAHUECM IIOHATHUA «MAaCCOBas JOJIA BEIICCTBA».

Heoprannueckass xumus
Hemeramel. [lonoxenne HemeramwioB B llepronnueckoil cucremMe XUMHUYECKHX
anemenToB J[.M. MeHneneeBa U OCOOEHHOCTH CTpOEHHUS aToMOB. Du3nyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONMUS HEMETAUIOB (HAa IpHUMEpE KUCIOpOAa, CEpBl,



dbocdopa u yraeposa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dbocdopa, yrieposa U KpeMHHUs) U UX COCTUHEHUHN (OKCHIOB, KHUCIOPOICOASPKAIITIX
KHCJIOT, BOJIOPOJHBIX COETUHEHH ).

[IprMeHeHne BaXKHEUIIIMX HEMETAUIOB U X COCTMHEHUH.

Meramnel. Ilonoxxkenne MetaioB B Ileprognueckoil cucTeME XHUMHUYECKUX
anemeHToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000JOYEK
aToMoB MeTauioB. OOmue dusudeckue cBoicTBa MeTamuioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECCKUI PsiJT HAPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIIMX METAUIOB (HATpUi, Kalluid, KaJlblIMil, MarHui,
ATIOMUHMM, ITUHK, XPOM, JKEJI€30, MEJIb) U X COCAUHCHUH.

O6HII/IC CITOCOOBI IIOJIYUCHUA MCTAJIIIOB. Merannyprus. Koppo3us MeTaJjIoB.

CnocoOsbl 3alTUTEI OT KOPPO3HH. HpHMeHGHHG MCTAJIJIOB B 6BITy H TCXHHUKEC.

OKCNEPUMEHTAIbHBIC METO/Ibl M3YYEHMS BEIIECTB M MX IPEBpAICHUN: U3yYCHUE
KoJulekiuu ~ «MeTtamiel M CIUIaBbl», 00pa3lloB  HEMETAIJIOB;,  PEILCHHE
AKCIIEPUMEHTAJIbHBIX 3aja4; HaOJIOJICHUE W OINHCaHUuE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OIBITOB (B3aMMOJICHCTBHE THUIPOKCHIA AIOMHUHUS C PacTBOPAMH
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU HAa KATUOHBI METAJLJIOB).

PacuérHble 3agaun

Pacuétel macchl BemiecTBa wiM 00bEMa Ta30B 10 H3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIICCTB;
pacu€Thl Macchl (00BEMA, KOJIMUECTBA BEIICCTBA) MPOAYKTOB PEAKIIMU, €CJIM OJTHO U3

BCIICCTB UMCCT IIPUMCCH.

XHUMHUA U )KU3Hb

Ponp xumum B oOecnedeHHMHM SKOJOTHMYECKOH, JHEPreTHUYCCKONM | IMHIINEBOM
0€301acHOCTH, Pa3BUTUU MeAUIMHBI. [IOHSATHE O HAay4yHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MNPUHIUIAX MPOMBIIUIEHHOTO TMOJTYYEHUs



BOKHEUIIINX BEIIECTB.

YennoBeK B MHUpE BELIECTB U MAaTEPUAJIOB: BAKHEUILINE CTPOUTEIbHBIE MAaTEPHAIIbI,
KOHCTPYKL[MOHHBIC MaTepuajbl, KpacKH, CTEKJIO, KEpaMHKa, MaTepuanbl Uil
ANEKTPOHUKH, HAHOMATEpPHUaJbl, OpPraHUYECKUE U MUHEPATIbHBIE YIOOPEHUS.

XAMHST W 30pPOBBE 4YEJIOBEKA: MPaBWJIA MCIOJIB30BAHMUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuiIa OE30MaCHOTO HCIIONB30BAHUS MPEmapaToB OBITOBOW XMMHH B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H

Peanuzanuss MeXnpeIMeTHBIX CBA3€H NMpPH U3YYEHUH OOILIEH W HEOPraHUYECKOU
XUMHHU B 11 Kjacce ocylecTBiIsieTcs Yepe3 UCIOIb30BaHUE KaK OOIINUX €CTECTBEHHO-
HAy4YHBIX IIOHATUN, TaK W IOHATUH, SBILSIFOIIUMXCS CHUCTEMHBIMU JUIS OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DAaKT, TUNIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHHTE3, KiacCUPHUKaLus, MNEPUOIUYHOCTb, HAOIIOJEHHE, SKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

@duznka: Marepus, 3HEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TON, PaJMOAKTHBHOCTb, MOJIEKYJIa, SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIEeCTBa, (PU3MYECKHUE BEIUYMHBI U EAUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: mMuHepanabl, TOpPHBIC IOPOJBI, IOJE3HBIC HMCKOIMAeMble, TOTUIMBO,

pPECYpCHI.
TexHOJIOTHS: XMMHYECKas MPOMBIIUICHHOCTh, METaUTyprusi, IPOU3BOJCTBO

CTPOUTCIIBHBIX MAaTCpPHUaJIOB, CEJIbCKOXO03SMCTBEHHOC IMPONU3BOACTBO, ITHIICBAsd
IIPOMBIINIJIICHHOCTD, Q)apMaHeBTI/I‘—ICCKaﬂ IIPOMBIIIIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKUX  IIPCIapaTtoB, IMMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.



11 KITIACC «OBIIASA U HEOPTTAHUYECKASA XUMMUS»

YIJIYBJEHHBIA YPOBEHD

Teopernyeckne 0CHOBbI XUMHU
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUN 3eMeHT. 30TorbI.

KopnyckyaapHO-BOJIHOBOM  JVAJIWM3M, JBOWCTBEHHAS IIPUPOJIA  DJIEKTPOHA.

CrpoeHue 53JIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHUUYECKHUE

VpPOBHH W TIOAypOBHH. ATOMHBIE opOutanu. Kriaccupukamms XUMHYECKUX
aJieMeHTOB  (S-,p-,d-,f-aemenTsl). PacnpeseneHue 3JIEKTPOHOB IO  ATOMHBIM

opOuTaNIAM; OPUHIMUI MHUHUMYyMa HHepruu, npuHiun [laynu, npaBuino XyHja.

DOneKTpOHHbIE KOHPUTYPAIIUH aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, SJIEKTPOHHbBIE KOH(PUTYpALIMU HOHOB.

[loHsiTHE 00 OQHCPIrun HMOHM3aIllNH, SHCPIrumn CpoaCTBa K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

ITepunoanyeckuii 3akoH U llepuoguueckas cHUCTEMAa XUMHYECKUX DJIEMEHTOB
J. U. Menneneera. CBa3bp nepuoauyueckoro 3akoHa u llepmogmueckoil cucTeMbl
XUMHYECKMX  DJIEMEHTOB C  COBPEMEHHOM  TEOpuUed  CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIIOHBIX BEIIECTB MO TPYIIAM U NIepuoaaM. 3HaUYEHHUE TIEPUOANIECKOTO
3akoHa [[. 1. Menneneena.

XumMuyeckass CBS3b. Buapl XMMHUYECKOM CBS3M: KOBAaJICHTHAs, HWOHHAas,

MeTajnyeckasi. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBsI3U: OOMEHHBIN

Y JIOHOPHO-AKIENTOPHBIN. DHEpPrus W IJMHa CBA3U. [lonsipHOCTH, HAMpPaBJICHHOCTh
W HACBIIIAEMOCTh KOBaJIEHTHOW CBA3U. KpaTHbie cBsizu. BojgopoaHas CBs3b.
MeXMONEKYIIAPHBIE B3AaUMOICUCTBHS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOXHOCTH aTOMOB. FI/I6DI/I,Z[I/133,LII/I$[ ATOMHBIX

opbutaneil. CBA3b JJIEKTPOHHON CTPYKTYpbl MOJEKYJI C HUX TIE€OMETPHUYECKUM

CTpoeHUeM (Ha MpUMEpPE COSTUHEHUI PJIEMEHTOB BTOPOTO MEPHO/IA).



HpeI[CTaBJIeHI/Ie O KOMINICKCHBIX COCIMHCHUAX. CocTtaB KOMIUIEKCHOTO HOHA:

KOMHHCKCOO6paSOBaTCJ'IB, auragapl. KoopamHanmoHHoe uwMcjo. HomeHkmarypa

KOMIUICKCHBIX COCJIMHCHUI. 3HaYCHUE KOMILJICKCHBIX coeauHeHun. [lonsaTue

0 KOODAWHAIIMOHHON XUMHUH.

Bemectsa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTpO€HHs.  Tumel
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTue o gucnepcHbix cucremax. McruHHble pacTtBopbl. IIpeacraBnenue

O KOMJIOMAHBIX PACTBOpPAX. CniocoOsbl BBIpAKCHHUA KOHLOCHTpAIUHN PACTBOPOB:

MaccoBasi JI0JIs BEIIECTBA B pacTBOpE, MOJISIpHAs KOHLEHTpauus. HacsleHHsie
Y HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudpukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. |pHUBHAJIbHBIC
HAa3BaHMs OTIEJIBHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XMMHYECKMX pEaklUWii B HEOPraHUYECKONM M OpraHuYecKOu
XUMHUHU. 3aKOH COXPaHEHUS MAacChl BEIIECTB; 3aKOH COXPAaHEHHsS WM MPEBpAILCHUS
SHEPIrUU NpPH XUMHUYECKUX peakuusax. TeruioBble 3(PQPEeKThl XMMHUYECKHX pPEAKIUH.
TepmoxumMudeckue ypaBHEHUS.

CKOpoCTh XMMUYECKOW peakluu, €€ 3aBUCUMOCTb OT PAa3IMYHBIX (HaKTOPOB.
I'omoreHnHsbIe 1 rereporeHHsie peakunu. Karanus u kataiu3aTtopsl.

OOpatuMble M HeOOpaTUMBbIE peakIMh. XUMHYEeCKoe paBHoBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBCCHI. (DaKTOpBI, BJIUAOMNIME Ha IIOJIOKCHHUC XHUMHUYCCKOTIO

PaBHOBCCHA: TCMIICPATYypPaA, AABJICHHUC W KOHICHTPAIMWK BCIICCTB, YUACTBYIOIIUX

B peakuuu. [Ipunnun Jle [Hlatense.

DnekTpoiuThueckas auccormanus. CunbHble U ciadble AMeKTpoJUThl. CTerneHb

JUCConualunu. HMoHHOE ITpOU3BEACHUE BOJBI. Cpe;la BOJHBIX paCTBOPOB: KUCJIOTHAA,

HeWlTpanbHasl, menounas. Bogopoanslii mokaszarens (pH) pactBopa. I'uaponus coneii.
Peakuimu noHHOTO OOMEHA.
OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiinu. CTeneHb OKUCIeHUS. OKUCIUTEh

U BOCCTaHOBHUTENb. I[Ipomecchl OKMCICHHWS W BOCCTAHOBJICHUA. Baxnewnime



OKUCIIUTENIM W BOCCTAHOBUTENIU. METOA BJIEKTPOHHOIrO OanaHca. JIEKTPOJIU3
pPacTBOPOB U PacIJIaBOB BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX  NPEBpAlllCHUIA:
pa3lioKEHUE MEPOKCHUJA BOJOPOJa B MPUCYTCTBUM KaTallU3aTopa; MOJIEIH
KPUCTAJUIMYECKUX PEIIETOK; MPOBEICHUE PEAKIIU MOHHOTO OOMEHA; ONpe/eNICHUE
Cpellbl pacTBOPOB C TMOMOIIBIO MHJMKATOPOB; HM3YYEHHE BIMSHHUS Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOW PEAKIMU ¢ TIOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heopranuyeckasi xumust

[Tonoxxenne HemeramwioB B [leproanyueckoil cHUCTEME XUMHYECKHUX JIIEMEHTOB
. . MengaeneeBa u 0COOCHHOCTH CTpOeHHUsI UX aroMoB. dusmyeckue cBONCTBA
HEMETaJUIOB. AJUIOTPONIUS HEMETAJJIOB (HAa TpUMEpe KHUCIopoja, cepbl, ¢ocdopa
U yTJIepoJa).

Bonopon. Ilonydenuwe, Qusnyeckue U XUMHUYECKHE CBOWCTBA:  peakiuu
C METaJUIlaMHi U HEMETAJJIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | mapuabl. TONIMBHBIC
BIEMEHTBL.

lanorensl. HaxoxzaeHue B Ipupojie, CHOCOObI  TMOdy4deHHs, (uznueckue
U XMMHUYECKHE CBOICTBA. ['amoreHoBoiopobl. BaxkHelme KuciaopoacoaepKaiime
COoeMHEHUs rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI TMOJYYSHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U X COCIMHEHUI.

Kucnopon, o30n. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI  MOJTyYEHUS

KHCJI0pOo/Ja. duznyeckue M XUMHYECKHE CBONMCTBA U IIPUMCHCHUC KHCJIOpPOJda

1 030Ha. OKCUJBI U IEPOKCUIBI.

Cepa. Haxoxaenue B npupojie, Crnocoobl MoaydeHus, Gu3n4ecKrue U XUMHUUECKUE
cBoiictBa. CepoBogopon, cynbduasl. Oxcup cepri(1V), okcun cepoi(VI). Ceprucras
1 CepHasi KHCIIOTHI U UX coau. OCOOCHHOCTH CBOMCTB CepHOM KUCIOTHL. [IpuMmeHeHne
CepblI U €€ COCTMHECHUN.

Azot. HaxoxaeHnue B mpupojie, CrocoObl MoaydeHus, GU3NIecKne U XUMUISCKHE



cBolMcTBa. AMMUaK, HUTpUAbL. OKCHUIBI a30Ta. A30THCTasi U a30THAs KUCIIOTHI U UX
coi. OCOOEHHOCTHM CBOWCTB a30THOM KuUCHOTHL. [IpuMeHeHune a3zoTta U €ro
COEIMHEHUI. A30THBIE YIOOpEHUS.

®ochop. Haxoxnaenue B Ipupose, CHOCOObI  MOdydeHUs, (usndeckue
u xumuueckue cpoiictBa. Pochuasl u pochun. Oxcunsl Pochopa, dochopnas

kuciiora u eé coimu. MeradocdhopHas u nupodochopHas KUCIOTHL, (dhochopucras

u__QochopHoBatuctas kucinoTel. [Ipumenenue ¢ochopa U €ro CoOeAMHEHUU.

dochopHbIC YI100pEeHHUS.

VYraepoa, HaxoxJaeHue B Mpupoje. AJUloTpornHble Moaudukanuu. dOuznueckue
U XUMHUYECKHME CBOWCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepojoM. Okcunu
yraepoaa(ll), okcun yrnepona(IV), yroasHas kucinora u €€ coiivi. AKTUBUPOBAHHBIN

yroib, aacopouus. PysiepeHsl, rpadeH, yriepojHble HaHOTpYOku. [IpumMeneHue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOJOM, U €r0 COSAUHEHUH.
Kpemunii. Haxoxnenue B Opupoae, CHOCOObI  MONYy4YEHHUs, (PU3NYECKHE
n xumuueckue cpoictBa. Oxcua kpemuus(IV), kpeMHHEBas KHUCJIOTA, CUIJIUKATHI.
[IpumeHeHue kpeMHUS U ero coeqnHeHnil. CTeKI0, ero nojay4eHue, BUIbl CTEKIIA.
[Tomoxenne meramnoB B [leproanyeckoil CHCTEME XUMHYECKHX 3JIEMEHTOB.
Oco00EHHOCTH CTPOEHHUS ANEKTPOHHBIX 000JI0UEK aTOMOB METAJIOB.

PaCHDOCTDaHeHI/IG XUMHYECKHUX 3JIEMECHTOB-METAJJIOB B 3¢MHOM KOpC.

O6mme ¢usnueckue CcBOWCTBA MeTaioB. [IlpuMeHeHWe MeTaioB B OBITY
u TexHuke. CIUIaBbl METAJJIOB.

DJIEKTPOXUMHUYECKUN Psii HANpsKEHU meTauioB. OO0mue crnocoObl MOIydYeHUs

METAIJIOB: TUAPOMETAILTYPrHUsl, MUPOMETAIUTYpPrus, 3ieKTpoMeratyprus. [lonsarue
0 Koppo3uu MeTamioB. CriocoObl 3alUTHl OT KOPPO3HHU.

OO6mrast  xapakrepuctuka wMertamwioB |A-rpynmer  [lepuonuueckoit  CUCTEMBI
XUMUYECKUX JIeMEeHTOB. Hatpuii u kanwmii: nmosydenue, PU3NIECKUe U XUMHUECKHUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECCTB U UX COCAMHEHUM.

O6mrast xapakrepuctuka wmetaioB |IA-rpynmer  Ileprogudeckoit  cUCTEMBI



XUMHAYECKHUX AJIEMEHTOB. Maruuii 1 KanblUuii: MolyyeHne, (GU3nIecKue 1 XUMHUIECKHe
CBOMCTBA, MPUMEHEHNUE MPOCTBIX BEUIECTB M UX COEAMHEHUN. JKECTKOCTH BOJBI
U CIIOCOOBI €€ yCTpaHEHMS.

AMIOMHUHMIA: TIOMy4YeHUE, (PU3NYECKHE W XUMUYECKHE CBOMCTBA, NPHMEHEHHE
IOPOCTOrO0  BEIIECTBA M €r0  COCAMHEHUH. AMQOTepHble CBOWCTBA OKCHJA
Y TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIEKCHI ATFOMUHUS.

OOmiasi  xapakTepuCTHKa  MeTayioB  moOouyHblx  moarpymm  (B-rpymm)
Ilepnonnueckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

@usznueckrue U XMMUYECKHME CBOMCTBA Xpoma H ero coeauHeHui. OKCHIbI
u ruapokcunsl xpoma(ll), xpoma(Illl) m xpoma(VI). Xpomarel U auxpomaThl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [loslyueHre 1 MpuMEeHEHHE XpoMa.

@u3n4ecKne U XMMUYECKHE CBOMCTBA MapraHia U €ro cCoeAuHeHun. BaxHenmme
coenqunenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu wmapranna(VII).
IlepmaHraHat Kajiaus, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3n4ecKue W XUMHUYECKHME CBOMCTBA JKeje3a M €ero coeauHeHuil. OKCHIBI,
ruapokcunsl U conu xenesa(ll) uxeneza(Ill). Tlomyuenue u mpuMeHeHUE xKere3a
Y €ro0 CIUIABOB.

Ou3MYECKUEe U XMMUYECKHE CBOMCTBA Meau U e€ coenuHeHuiu. Ilomydenue
Y IIPUMEHEHUE MEIIU U €€ COCIUHECHUM.

[{uHk: nonydeHue, GU3NUYECKUE U XUMHYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA
OKCHJIa U TMAPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IMHKa. [IpumeHeHne nuHKa

U €T0 COCTUHEHNH.

DKCneprUMEHTAIbHBIE METOJbl U3YUYEHHS BEIECTB W UX MPEBpPALICHUIN: U3yUYEHUE
o0pa3l0B HEMETAJJIOB; TOpeHue cephl, (ocdopa, kKeie3a, MarHus B KUCIOPOJE;
U3y4eHUE KOJUIEKIMM «MeTamibl | CIUIaBbl»; B3aMMOJEHCTBHE  IIEIOYHBIX
U IICJIOYHO3EMENbHBIX  METaNIOB €  BOAOM  (BO3MOXHO  HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB); B3aMMOJEICTBUE LIMHKA W JKE€Je3a C pacTBOpaMu KHUCIOT

u HlCJIO‘ICﬁ; Ka4CCTBCHHLIC PCAKIIMHM Ha HCOPIraHUMYCCKHUEC aHMOHBI, KATUOH BOJOPOAA



Y KaTHOHBbl ~ METAJUIOB;  B3aUMOJCKWCTBHE THUAPOKCHAOB AJTIOMUHHS U LIMHKA
C pPaCTBOpAMHU KHUCJIOT M IIEJIOYEH; PEUICHUE SKCIIEPUMEHTAIBHBIX 3aJ1ad [0 TeMaM
«l"amorensl», «Cepa ue€ coeauHeHUs», «A30T U GocPop U UX COCITUHCHHUS»,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTabl TOOOYHBIX TOATPYIIID.
XHMHA M JKU3Hb

Ponps xumuu B o6ecrieyeHu yCTOMIMBOTO Pa3BUTHSI UEJIOBEUECTRA.

[TonsiTHEe 0 HAyYHBIX METOJAX MTO3HAHUS U METOJIOJIOTUM HAYYHOT'O UCCIEAOBAHUSL.

HayuHble NpUHIUIIBI OpraHU3aMH XUMHAYECKOT0 MTPOM3BOACTBA. [[pOMBIIILICHHBIE
CIOCOOBI TIOJIYYEHHUS Ba)KHEHIIMX BEIICCTB (Ha MpUMEpe MPOM3BOJACTBA aMMHaKa,
CEepHOI KHUCIOTHI, MeTaHoja). [IpoMbIlUIEHHBIE CIOCOOBI TOJYYEHUS] METaJUIOB
MU CIUIAaBOB. XMMHYECKOE 3arpsi3HCHUE OKPYKAKOIIEW Cpeabl U €ro MOCIEIACTBUS.

[IpoOnema mnepepabOTKH OTXOJOB Y MOOOYHBIX MOPOAVKTOB. Poib XuMuu

B 00ECIIEUYEHUN YHEPreTUYECKOM 0e30macHOCTH. [IpUHIIUIIBI «3€IEHON XUMUNY.

XUMHs U 310pOBbE YesloBeKa. JIekapcTBeHHbIe cpeacTBa. IIpaBuia nenoap30BaHus
JIEKapCTBEHHBIX MpenapaToB. Pojb XMMUM B pa3BUTUN MEIULIUHBI.

XUMUsl TUIIMA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble A00aBku. Ponp xumun
B 00€ecreYeHnH MUIIEeBON OE30MaCHOCTH.

Kocmernueckne wu mnapdromepHbie cpenacta. bbeiToBas xumus. I[lpasuna
0€3011acHOT0 UCIIOJIb30BAHUS MTPEMAPATOB OBITOBOM XMMHH B MIOBCEAHEBHOM KU3HHU.

XuMHUsT B CTPOUTENIbCTBE: BAXKHEWILIUE CTPOUTENbHbIE MaTepuaiabl (LIEMEHT,
OeTOH).

XuMus B CeNIbCKOM X03siicTBe. OpraHnueckue 1 MUHEPaJIbHbIC YA00pEHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepamHKa.

Matrepunais! g dJaekTpoHukn. Hanorexnonoruu.

PacuéTHble 3a1a4un
Pacuérel: maccel BemecTBa WM 00BEMA Ta30B 1O H3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCe WM 00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB; MACCHI

(oOBbéMa, KOoMUECTBa BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECTB UMEET



npuMmecu; Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIH OJTHO U3
BEIIECTB JIAHO B BHJIE PACTBOPA C OMPEAECIEHHOW MACCOBOM JIOJIEW PacCTBOPEHHOIO
BEILIECTBA; MACCOBOM JIOJM M MOJISIPHOW KOHIIEHTpAllMU BEIIECTBA B PAcTBOPE; JIOJIH
BBIXO0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeIMETHBIX CBA3EH MPU M3YYEHUM OOIIEd M HEOpraHU4eCKOn
xuMuM B 11 kmacce ocymecTBIsSETCs Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-
HAay4YHBIX T[IOHATHH, TaK W TOHITUH, MPUHATBIX B OTHEIBHBIX MpPEIMETaX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC TOHSATUS: SIBJICHHE, HAay4yHbIM (hakT, TUIOTE3a,
TEOpHsl, 3aKOH, AHAJIM3, CUHTE3, KIACCH(PUKALMS, MEPUOAUYHOCTh, HAOIIOACHHE,
M3MEPEHUE, IKCIIEPUMEHT, MOENb, MOJICIIMPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTEeTUYECKUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, WJICAJbHBIN ra3, (U3NYECKUe BEIUYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, YHEPT U, Macca.

buonorus: kneTka, opraHusM, JSKocucTeMa, Ouocdepa, MeTabOIM3M, MaKpO-
U MHKPODJIEMEHTHI, OCNKH, >KHPBI, YIIeBOAbI, HYKJIEUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: mMuHepasbl, TOPHBIE TOPOIBI, TMOJE3HbIE MCKOMAaeMble, TOILIUBO,
pecypchl.

TexHonorusi: XuUMHUUYECKas IMPOMBIINIJICHHOCThb, MCTAJLUIYPIrusa, CTPOHUTCIBbHBIC

MaTcpHraibl, CEILCKOXO03s1CTBEHHOE IMpON3BOACTBO, IMHIICBAA IIPOMBIIIICHHOCTD,
CI)apMaL[eBTI/I‘-IeCKaH IMPOMBINIJIICHHOCTDb, IMPONU3BOACTBO KOCMCTHUYCCKHX IIPCIIAPATOB,
MMPOU3BOACTBO KOHCTPYKIOMOHHBLIX MATCpHUAJIOB, OJJICKTPOHHAA MPOMBIIIICHHOCTD,

HAaHOTCXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWUS»

10 KJIIACC «OPTAHUYECKAS XUMUS»

Ba3oBrlii ypoBeHb (1 yac)

Yriay6aénnblii ypoBenb (1+24aca)

Koui-Bo Komn-BO
4acoB Pa3nen 1. Teopernueckue ocHOBBI opranuveckoii xummuu (3 1)\(94) 4acoB
3u Tema 1. IIpeamer oprannyeckoii xumun. Teopusi XMMHUYECKOT0 CTPOCHUSI OPraHUYECKUX 94
COeAMHEHMU
1 [Ipenmer  OpraHM4yeckom  XUMHHU: €€

BO3HUKHOBCHHEC, PA3BUTHC W 3HAYCHUC B
IMOJIYUYCHHMHM HOBBIX BCHICCTB H MATCPHUAJIOB.

JlemoHCTpanuu: — O3HAKOMJICHHE C

oOpa3llaMd  OpPraHMYECKUX  BEIIECTB U
MaTepraJiaMi Ha HMX OCHOBE, — OIBITHI IO
MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IPH
HarpeBaHuM (IJIaBJIeHUE, OOyTIIMBaHUC U

TOPEHHUE).

DJIEKTPOHHOE CTPOCHHE aTOMa YIJIEpPOjAa: OCHOBHOE

1 BO30YXKJIEHHOE COCTOSIHUS. BalieHTHBIE BO3MOXHOCTH




aToma yriiepoja. XUMUYEeCKasi CBSI3b B OPraHUYECKUX

COCIMHEHUSX.  Tumbl  TUOpUAM3ALMU  ATOMHBIX
opOuTaneu yrieposa.

MexaHu3Mbl ~ 00pa3oBaHUS  KOBAJEHTHOM  CBSI3H
(oOMeHHBI 1 JOHOPHO-AKIICIITOPHBIN ). Tune

IICPCKPBIBAHNA aTOMHBIX Op6HTaH€ﬁ; O- 1 T-CBA3U.

Teopus CTpO€HUS OPraHUYECKHX COCIUHEHHM
A. M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS.
CtpykTypHBIE bopmyJibI

BeniecTB. ['oMosorus, nzomepusi. XuMHU4ECKas

OPraHuYECKUX

CBSI3b B OPraHUYECKUX COCIUHEHUAX
OJMHAPHBIC U KPaTHBIC CBSI3U. G- U T-CBS3HU.
JlaGopaTopHBIil OMBIT: — MOJEIHPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCHICCTB.

OpunapHasi, nBoWHas W TpoWHas CBI3b. CrocoObI
pa3pbiBa CBsi3el B MOJICKYJIaX OPTaHUYECKHUX BEIICCTB.
[Tonsatre o cBOOOIHOM pajuKkaie, Hykiaeopuse

1 DJIEKTpoduIe.
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dbopmyIBI BUJIOB:

CtpyKTypHBIE Pa3IMYHBIX
CKeJICTHASI.
Buabl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHBIC Y)PEKTH B MOJIEKYIaX OPTaHHIECKUX

COE€TUHEHHUH (MHAYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenue 0 KJ1accuuKanuu
OpraHUYECKUX BEIIECTB. HomMmenknatypa
OPTaHUYECKUX COEIMHEHU

(cucreMarnueckasi) ¥ TpUBUAJIbHbIC HAa3BAHUS
BOKHEHIIINX MPEJCTABUTEIICH KIacCOB

OpraHN4YCCKHX BCIICCTB.

OcobenHoctu U Kjaccupukanus OpPraHUYECKUX
peakunii. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINN

B OPraHUYECKON XUMHH.

DKCIepUMEHTAIbHBIC METOJbI M3yUeHUsS BEIICCTB M HX
NPEBpAIICHAI: KadeCTBCHHOE OOHApYy)KEHHE YTiepojaa
¥ BOJIOPOJIa B OPTAHWYECKUX BEIIECTBAX. BBIUMCICHHUS:
dbopmybl

OIIPEAECICHUE MOJIEKYJISIPHOU
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OpraHu4CCKOro BCIICCTBA 110 MaCCOBBIM JOJIAAM

QJICMCHTOB, BXOJAIIINX B €I'0 COCTAaB.

Paznen 2. YruaeBonopoasi (14)\(40)

2y

Tema 2. Hpene.m)HLle YriaesBoaopoabl — aJdKaHbl, HUKJI0AIKAHbI

6u

AJNKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUM pAaa.

MertaH U 3TaH — HpOCTGfIIHPIG IMpCaACTAaBUTCIIN

AJIKaHOB: (1)I/IBI/ILIGCKHC CBOMCTBA.

HoMeHKIaTypa U U30MEPHS AIKaHOB. DIEKTPOHHOE
¥ IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN aJIKAHOB,
sp3-rubpuam3anus aTOMHEIX OpOMTaell yriaepona,

o-CBsA3b. KoHbhopMeEDBI.

JemoHcTpanus: @PU3NYECKUE CBOMCTBA QAJIKAHOB
(pactBopuMocTb). [IpakTuueckasipabora  No 1.

[TonyyeHnue meTaHa v U3y4eHUE €ro CBOMCTB.

MeTaH 1 3TaH — XUMHUYECKHE CBOMCTBA (peaKiuu
3aMelIeHUs U TOPEHUS ), HAaXOXKIESHUE B IPUPOIE,

IMOJIY4CHHEC U IPUMCHCHUC.

XUMHAYECKHE CBOMCTBA aJKaHOB: HW30MEPHU3ALUH,
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JETUIPUPOBAHUS, LIUKJIN3aluH, MMUPOJIN3a,

KpCKHUHTIA. IIpeacraBieHUE O MEXaHM3ME DPEaKLMU

pPaauKaJIbHOI'O 3aMCIIICHMA.

[uxmoankanel. OOmmas ¢popMmyrina, HOMEHKIATypa U
nzomepus. OCOOEHHOCTH CTPOCHHS U XHUMHUYECKUX
CBOWCTB MasbIX (IUKJIOMPONAH, IMKIOOyTaH) |
OOBIYHBIX (IIMKJIOTICHTAH, IIUKJIOTEKCaH )
ukIoankaHoB. CriocoObl TIOMy4YeHUS U

IMPUMCHCHUC NHUKIIOAJIIKAHOB.

(6+1)u

Tema 3. HenpeaesibHbIe yriieBoI0OPOAbI:

AJIKEHbI, AJIKAAUCHbI, aJIKUHDbI.

Tema 3. HenpeaesibHbIe yI1eBOIOPOABI:
AJIKeHbI, AJIKAIUEeHbI, aJTKUHBbI (13+2)4.
Tema 6. 'aoreHNnpou3BoOAHBIE

YIJ1eBOAOPOaAOB (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUMA

pan. OTWIeH ¢  NOpONWIeH —  IPOCTEUIlne

IIPEICTaBUTENN AIKEHOB: (PU3NYECKHE CBOMCTBA.

AnKeHBI: SP’ruOpuaM3alUs aTOMHBIX OpOHMTaseit

yriepona, o- W  7m-cBa3u. CTpykTypHas W
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ICOMCTPHUUCCKAsA (HHC-TD&HC-) HN30MCpPHU.

Bpruncnenusi: — HaxoOXIEHHUE MOJEKYJISPHOU 1P
(GopMyIIbI OPTaHUYECKOTO COCTUHEHHS TI0 Macce
(00BEMY) IPOTYKTOB CTOPaHMSL.
OTWIIEH U NPONUJIEH — XUMHUYECKUE CBOWCTBA 1
(peakuuun TUAPUPOBAHUS, raJOr€HUPOBAHMS,
rUpaTtalyy, OKHUCIEHUS W  MOJUMEPHU3aLUN),
nojyyeHue u npumenenue. Ilpaktuueckas paborta
Ne 1. [Tony4yenue 3TuI€Ha U U3YYEHHUE €TO CBOWCTB.
XHUMHUYECKUE CBOMCTBA AJIKECHOB: 3aMELICHUS B O- 1
MOJIOKEHUE TIPYU JIBOMHOW CBsI3U. lIpencraBieHue
0 MEXaHM3ME PEeaKIMHU 3JIEKTPODUILHOTO
IPUCOCANHEHNS.
Tema 6. I'amoreHnmpou3BOJHBIE YTJIEBOJOPOIOB 1

(lgac u3 4): DNEKTPOHHOE CTPOCHHE
raJ0reHOIIPOU3BOIHBIX YTJIEBOIOPOIOB.
JleMoHCTpauus: dusnueckue CBOMCTBA

YIIEBOAOPOIOB (PACTBOPUMOCTB) YIVIEBOIOPOIOB.
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Brruncnenus: ONpENEICHUE MOJIEKYJISIPHOU
(dbopMysIbl OPraHUYECKOTO BEUIECTBA MO MAaCCOBBIM

JOJIAAM 3JIEMCHTOB, BXOOAIIIUX B €TI0 COCTaB.

1P

JlaGopatopHbIit ONBIT:— MO/JICIIMPOBAHUE
MOJIEKYJ YTJICBOJAOPOJIOB U TaJIOT€HOIPOU3BOIHBIX
Brraucnenns mo ypaBHEHUI0 XUMHUYECKON peaKInH
(Maccel, 00bE€Ma, KOJIMYECTBA UCXOJHOIO BEIIECTBA
WIM TIPOJAYyKTa pEeaKIMh I10 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECCTB

WJIH MPOTYKTOB PEAKIINH)

Tema 6. I'amoreHNnpou3BOgHBIE YIIEBOAOPOAOB (2
yac u3 4). Peakuuu 3amMenieHuss TrajoreHa Ha
TUAPOKCOTPYIIYy, HUTPOTPYIILY, [IMAHOTPYIIILY,

AMHUHOTPYTIITY.

Tema 6. 'amoreHNpoOU3BOIHBIC YTIIEBOIOPO0B (3
yac u3 4). JleficTBMe Ha TaJOreHIIPOU3BOIHBIC
BOJHOIO H IET0YH.

CIIUPTOBOTO  PacTBOpa

BzaumMonelicTBue gurajoreHajJkKaHOB C MarHueM U
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LIMHKOM.

Ankanuensl. byraauen-1,3 u merunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IeHBIZ H30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.

Ocobennoctu 3JEKTPOHHOTO CTpOEHUSs
U XMMUYECKUX CBOMCTB COMPSKEHHBIX THUCHOB,

1,2- u 1,4nprcoeIMHEHUE.

CriocoObI IMOJIYUCHUA U IIPUMCHCHHUC AJIKA/ITUCHOB.

AJIKanueHpl. Ba)KHEUIINE XMMHYECKHE CBOMCTBA

(peakius MOJIUMEPU3ALIUN ). [Tomyuyenue
CUHTETUYECKOTO KaydyKa 151 PE3UHBL.
JlaGopaTopHBIil OMBIT: — O3HAKOMJICHUE C

oOpa3siiamMu MIacTMacC, Kay4yKOB U PE3UHBI.

Tema 6. ['amoreHNpPON3BOIHBIE YIIIEBOIOPOAOB (4
gyac u3 4). TloHsATHE 0 METAIOOPraHUYECKUX
COCJINHEHUSAX. Hcnons3oBanue
rajoreHNPOU3BOAHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTC3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXOJAa IIPOAYKTA

PCaKIHH OT TCOPCTUUCCKHU BO3MOIKHOI'O.

1P

AJNKMHBI: COCTaB MU OCOOEHHOCTU CTPOCHHS, 1
TOMOJIOTUYECKAN PAX. ALETWIEH — NPOCTEUIINN
NPEACTABUTEIIb AIKUHOB: COCTAB, CTPOCHHUE,
(u3ruecKue cBOMCTBA.
DJIEKTPOHHOE Y MOPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIM3AIMs aTOMHBIX
opOutaneir yriepoaa. XUMHUYECKHE CBOMCTBA:
OUMEpU3allid W TPUMEpHU3AlUU, OKHUCIICHHUS.
Kucnornasie CBOMCTBA AJIKMHOB, UMEIOIINX
KOHILIEBYI0O  TPOWHYKO  CBsi3b.  KauecTBeHHBIE
peakuuu: Ha TPOMHYIO CBS3b, B3aUMOJCHCTBUE
allETWJICHA C aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l).
[Tpaktuueckas padora Ne 3. [lonydyeHue areTuieHa 1
Y U3YYEHHE €Tr0 CBOMCTB.
ALIETWICH: XUMHUYECKHE CBOMCTBa (peakuuu 1
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I'uApyupoBaHusA, TaAJIOICHUPOBAHUA, TIHUApATAllUH,

rOpeHus), MOJyYeHre U MPUMEHEHHE.

2+1)u Tema 4. ApomaTH4ecKue yriieBoJI0po/ibl (8+1)u
1| Apensl. benson: coctas, crpoeHue, puznyeckKue u 1
XUMUYECKUE CBOMCTBA (peaKIMu rajJoreHupoBaHus
Y HUTPOBAHMSI ), MOJyUYCHHUE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPHI 1
apOMAaTUYECKUX  COCIAUHEHUM. JlaGopaTopHbilii
onbIT: MoaennupoBaHUE MOJEKYJ apOMaTUYECKUX
yrieBonoponos. llpencraBieHue 0 mMexaHuU3Me
peakuuii 3J1eKTpoUILHOTO 3aMEIICHUS.
Brrunciienns: — yCTaHOBIIEHHE CTPYKTYPHOMR 1P
(bopMyIIbl OPraHUYECKOIO BEIIECTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB WJIA CITIOCOOOB TIOJTyICHHUS.
1P| Tonyon: cocraB, cTpoeHue, (Qusuyeckue 1

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHUPOBAHU A

u HI/ITDOBaHI/Iﬂ), IMOJIYYCHHUEC M IIPUMCHCHHC.

TOKCHUYHOCTH ApEHOB.
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[IpencraBnenne 00 OPUEHTHPYIOMIEM JIEHCTBHUH
3aMecTUTEeNe B OCH30JIbBHOM KOJIBIIE Ha MPUMEPE
KapOOKCHIIBHOM,

AJIKHWJIBHBIX paanuKaloB,

TUAPOKCUIIBHOM, AMUHO- U HUTPOTPYIIIbI, aTOMOB

rajoreHOB.
XUMHUYECKUE CBOMCTBa OeH3oma U €ro
TOMOJIOTOB: OKHCJICHHE TOMOJIOTOB O€H301a.
['eneTnueckas CBsI3b yTII€BOIOPOJIOB,
MIPUHAJICKAIUX K PA3TUYHBIM KJlaccam
CnocoOb1 MOJTy4YCHUS apoOMaTUYECKUX
YTJIEBOJIOPOJIOB. OcobennocT XUMHUYECKUX
cBoucTB ctupoJia. [lonmmmepusanus ctupona.
Beruncienusi: — yCTaHOBJIEHHE CTPYKTYPHOHU

(opMysIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0

XAMHUYECKUX CBOMCTB MJIA CITIOCOOOB IIOJIy4CHUA.

2y

Tema 5. IlpupoaHbIe HCTOYHMKH YIJI€BOOPOI0B U UX NepepadoTKa

(4+2)u

[Ipuponusie VCTOYHHUKH YTIIEBOJIOPOIOB.

[Ipupoaueiii Ta3 W TNOMYTHbIE HEQTSIHBIE Ta3bl.
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Hedpts u e€ mpoucxoxaenue. CrnocoObl

nepepabOTKM  HEPTU:  MEpPeroHka,  KPEKUHT

(TepMUYECKHil, KATATUTUYECKUI ), TUPOITU3.

I'eHeTnUecKas CBsI3b MEKy Pa3IMUYHBIMH KJIACCaMU 1
yTIEBOAOPOIOB.
['eneTnueckas cBsA3b MEXKIY Pa3JIUYHBIMU KJIaCCaMU 1P
YTJIEBOAOPOIOB.
[IponykTel nepepaboTku HEPTH, UX TIPUMEHEHHUE B 1
MPOMBIIUIEHHOCTH U B ObITY. KameHHBIN yroyib u
MPOJIYKThI €ro nepepadoTku. JlemoHcTpanus: —
kosutekiuu «HepTb» u «Yromiby.
Boluucnenusi: — omnpenereHue MOJEKYJISAPHOR 1

(bOopMYJIBI KUCIIOPOI0COAEPIKAIIECTO OPTaHNIECKOTO

BEIIECTBA [0 MAaCCOBBIM  JOJIIM  3JIEMEHTOB,
BXOASIIMX B €ro cocrtaB, mo wmacce (00BEMY)
IIPOJYKTOB CTOpaHusi; MO KOJWYECTBY BEIIECTBA
(macce, 00BEMY) IPOYKTOB peaKIUU W/UIU

HCXOAHBIX BCIICCTB.

77




VYpok 0000111eH1s MaTeprasa TEMBI. 1P
Paznen 3. Kuciopoacoaep:kamue oprannyeckne coexunenust (12 1)\(364)
3y Tema 6. Cimpthl. ®eHOJI Tema 7. CiimpTtbl. PeHoJT 9y
IIpenenpHble OAHOATOMHBIE CIIUPTHI. MeTanon u 1
ATaHOJ: CTpPOEHUE, (UBNYECKUE U XUMHUYECKHUE
CBOMCTBa (peakUuMu C aKTUBHBIMU METaJIaMH,
raJlor€HOBOJIOPO/IaMHU, TOPEHHE), NPHUMEHEHUE.
Bomopoansle  CBSI3M  MEXAYy ~— MOJIEKYJaMU
CrupTOB. /JlelicTBME MeETaHOoJa M ITaHOJIA Ha
OpraHusM uesoBeka. JlabopaTopHbIe ONBITHL: —
TrOpEHUE CIUPTOB; — OKHUCIECHUE 3TaHOIA
okcusioM menu(Il).
[IpenenbHble  OAHOATOMHBIE  CHUPTBI:  M30MEPHS, 1
knaccupukanusa. Puznueckue CBOICTBA aJIKaHOJIOB.
JleMOHCTpanus: pacTBOPUMOCTb CIMPTOB B BOJE.
CnocoObl TOJydeHHs] U IPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JETHpaTalluH, 1
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OKHUCJICHHUA, BBaHMOﬂGﬁCTBHC C OPTraHN4YCCKHUMHU

N HCOPraHWYCCKHMMH KHUCIIOTAMHU. [IpeacraBiaeHUe 0O

MCXAaHHN3ME DeaKHI/Iﬁ HVKJ’IeOd)I/IJ'IBHOFO 3aMCIICHU .

JlemoHCcTpauumu: 1. BsaumoneiicTsue 3TaHoOJIa

c HatpueM. 2. OKucieHue 3STHIOBOIO CIHPTA

AUXPpOMATOM KaJIus (BOSMO}KHO HCIIOJIB30BAHHUC

BUJICOMATEPUAIIOB).
MHOroaroMHble  CIIUPTHL. OTWICHIJMKOJIb H
TJIMLEPUH: CTPOEHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOAEWCTBHE CO IIEIOYHBIMU
METAJJIAaMH,  KAa4eCTBEHHAas  peakuus  Ha
MHOT'0aTOMHbBIE CIUPTHI). JleiicTBUE Ha OpraHu3M
YeJ0BeKa. IIpumenenue IIIALIEpUHA 51
sTUEeHrauKons. JlabopaTopHble  OMNBITBI: —
B3aMMOJEHCTBUE TIIMLEPUHA C THAPOKCUIOM
meu(1l).
MHoroaromusie CIIUPTHI: B3aUMOJCUCTBUE

C OpraHMYCCKHUMH N HCOPTaHNYCCKHUMH KUCJIOTaAMMU.
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[Ipocteie  3dupbl, HOMEHKJIATypa U U30MEpHS.

OcobOeHHOCTH (1)H3PI‘-I€CKI/IX 1 XMMHUYECKUX CBOMCTB.

®deHon: CTpOCHHE MOJEKYJbl, (U3NUECKHe U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (HEeHOIA.
[Ipumenenue dhenomna. Berancmenus
— M0 YPAaBHEHUIO XUMUYECKON peaKuu (Macchl,
00BbEMa, KOIMYeCcTBa HCXOJAHOIO BEIIECTBA WU
MPOJIYKTa PEAKIIUU 110 U3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WIH MTPOJIYKTOB PEAKIIUN).

@deHoNI: B3aMMHOE  BIUSHUE  THUIAPOKCOTPYIIIIHI
u OeH3onbHOTO simpa. OCOOCHHOCTH XHUMHUYECKUX
cBoMCTB (eHona. KauecTBeHHbIe peakiuu Ha (HEHOI.

®denondopmanbiaeruaHas cMoia.

[IpakTnueckas pabora No 4, Pemienune
IKCIIEPUMEHTAIBHBIX 3afad 1o Teme «CrnupThl

U (EHOJIBDY.

Tua

Tema 7. Anbaeruabl. KapooHoBbIe KHCJIOTHI.

Tema 8. Anbaeruabl. KapooHoBbIe KHCJIOTHI.

214
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Caoxabie 3¢upsbl

Caoxubie 3¢upsbl. ’Kupbl

Anbaeruanl 51 KETOHBI. dopmabeTu/I,

alncTaJibACTHU . CTPOCHHUC, CI)I/I3I/I‘-IeCKI/Ie u

XMMHUYECKHE CBOMCTBA (pCaKI_[I/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS, = KAaueCTBEHHBIC  PEAKIINH).
JlaGopaTopHBIE OMBITHI:
—  OKHUCJIEHHE  aJlbJECTUJOB  aMMHUAYHBIM

pactBopoM okcuaa cepedpa(l) u runpoxcugom

menu(Il).
DJIEKTPOHHOE CTPOCHHE KapOOHWIJIBHOM  TPYIIIIHI.
['omosiornueckue  psabl  albJACTHUJIOB Y KETOHOB:
U30MEpHS.
IIpencraBaeHue 0 MEXaHU3ME peaKIMn

HVKJ'IGOd)I/IJ'IBHOFO IPUCOCANHCHMUA aJIbACTUIO0B.

dopmMalibIeTU/I, alETAJIBJICTU/I; TTIOJTYyUYCHUE U
MIPUMEHEHUE.

AIIETOH: CTPOEHHE, (buznueckue U

XMMHYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCTaHOBJIeHI/ISI), INOJYYCHHMC U ITPUMCHCHUC.

Brerancnenus: OTIpeeNICHUE  MOJICKYJIAPHOU
dbopMyIBI OPTraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CroOpaHusi; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIUU U/WUITU
UCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOMH
(dbopMyIIBl OPraHMYECKOTO BEIIECTBA HA OCHOBE €T0

XUMUYECKUX CBOMCTB MJIM CIIOCOOOB MOJyYCHUS.

Ypok 0000111eH1s MaTepraa TEMBI.

ODHOOCHOBHBIE — MpENENIbHbIE  KapOOHOBBIC

KUCJIOTBI. MypaBbuHAsE U YKCYCHasi KHCIIOTHI:
cTpoeHne, GU3NIECKUEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, o0OmMe i Kjacca  KHUCJIOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KUCITOTHI.

OcCOOEHHOCTH CTPOEHHSI MOJIEKYd KapOOHOBBIX

kucinor. M3omepus u HOMeHKiaTypa. Bomopoansie

82




CBA3U MCIXKIAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

O,ZIHOOCHOBHI)IC IMpCaACIbHBIC Kap6OHOBBIe
KHCJIOTBI: pe€aKkuun € ydaCTUCM YIJICBOJOPOAHOTO

paaukana.

MypaBbprHass W YKCyCHas KHCJIOTBL:  pEaKLHs

TepUPUKALINU, TTOTYUCHUE U TPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
Muoroo6pasue KapOOHOBBIX KHCJIOT.
[IpeacraBuTenn  BbICIIMX  KapOOHOBBIX  KHCIIOT:

IMHaJJbMHUTHHOBAsA, JJMHOJICBAA, JIMHOJICHOBAA KHMCJIOTEI.

OcobenHoctu CBOMCTB HEIpeaeNIbHbIX
¥ apOMAaTUIECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCIJIOT.

CTeapI/IHOBaﬂ n OJICMHOBAsA KHMCJIOTBI Kak
NpEACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbl1a Kak COJM BBICIIMX Kap60HOBI>IX KHCJIOT,

UX MOIOIIlee IEUCTBHE.

IloHsATHE O CUHTETUYCCKHUX MOKOIIIHUX  CPCACTBAX
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CMC).

[IonsiTue o IMPONU3BOJHBIX Kap6OHOBI)IX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHIr'mapuaax, raJorcHaHrmapuaax,

aMmaax, HUTpuJjax.

Cnoxnble  3¢uUpbl  KaKk  MPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [HAPOIN3  CIIOKHBIX
3(upoB.

Crnoxuble 3¢upel. ['oMonorudyeckuit psig, oOIas

dbopmya, ©3oMepusi U HOMEHKJIIATYpa.

[IpakTnueckas pabora Ne 5. Pemenne

AKCIIEPUMEHTANIbHBIX 3a4a4 1o TeMe «KapOoHoBbIe

KUCJIOTHI. CIIOKHBIE 2PUPHD.

Kupsl. I'mapoimn3 xupos. IIpuMmeHeHne xupos.
buonorundeckast ponb kupoB. Berumcienus: —
[0 YpPaBHEHHIO XMMHUYECKON peakuuu (Macchl,
00b€Ma, KOJIMYECTBAa MCXOAHOTO BEIIECTBA WIIU
MPOAYKTa pEakuMd N0 W3BECTHBIM Macce,

00bEMY, KOJMYECTBY OJIHOTO U3 HCXOJTHBIX
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BEIIECTB WIH MPOJIYKTOB PEAKIIUN).

XKupsr: ctpoenue, pusnuecKue cBOMCTBA.
Oco00EHHOCTH CBOMCTB KHUPOB, COJAEPKALIUX OCTATKU

HCIIPCACIIBHBIX JKUPHBIX KHCJIOT. >KI/IpI>I B IIPHUPOAC.

Kontponbnass ~ pabora: «Kucnopoacoaepxaiue

OpPraHu4CCKHUC COCOAUHCHU ).

2y

Tema 8. YriieBoabl

Tema 9. YrieBoabl

64

VYraeBoasl: COCTaB, KJIaCCH(bI/IKaI_[I/IH

yIraeBogoB  (MOHO-, M- M IOJHCAXapHUbI).

I'moko3a —  mpocTevmmid  MOHOCaxXapu:
O0COOCHHOCTH CTPOCHHS MOJICKYJIbI, (DH3UYeCKue
U XUMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE C
rugpokcugom Meau(Il), okucieHne aMMHUadYHBIM
pactBopoM okcuza cepedpa(l), BocctanoBieHue,
OpO’KEeHHE TJIFOKO3bI), HaXOXJIEHUE B MPUPOJIE,
MIpUMEHEHHUE, Onosiorudeckas poyib. @OTOCHHTES.

DpyKTO3a KaK U30MEP I'IIFOKO3BI.

Onruyeckas N30MEPUSL. KonpyaTo-nienuas
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TaYTOMCpHIA Ha TIIpUMCPC MOJICKVYJBbI  TJIFOKO3BI,

MPOCSKIIMKN Xeyopca, G,B-&HOMGDBI TI'TFOKO3bI.

MoHocaxapuapl:  ramakro3a,  pubo3a,  Je30K-

cupubo3a. @Du3nYecKHe CBONCTBA U HAXOXKICHUE
B ripupojie. JlabopaTopHblii onbIT: B3aumopeiicteue

pacTBopa I0Ko3bI ¢ ruapokcuom meau(Il).

C&X&DO33 — HpEACTAaBUTCIb JUCAXAPHUIO0B,
THAPOJIN3, HaXO0XJICHHUC B IIpupoac n
IOPUMCHCHHUC. KanMaJ'I n OCIKJI03a Kak

npupoanbie noiumepsl. CTpoeHHE Kpaxmana u

neunono3spl. Du3nueckue W XUMUYECKHE
CBOMCTBAa Kpaxmasia (THAPOJIN3, KadeCTBEHHAas
peakiusi ¢ uojom). JIabopatopHbIid OMBIT: —

B3aMMOJICHCTBHE Kpaxmaljia ¢ HOJ0M.

I[HC&X&pI/II[BII MaJIbTO3a u JJAKTO34a.

BoccranaBiuBaromuye U HEBOCCTaHABIIMBAIOLIKE
nucaxapupl. [lonucaxapuasl: rinukoreH. CTpoeHue

MaKpOMOJICKYIJI I'NTMKOI'CHA.
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XUMHUYECKHE CBOWCTBA ILEJUTIOJIO3bL: THAPOIIN3,
noinyuenue dpupoB memwnono3bl.  [lonsrtue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN

mENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckne coequnenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. Bejiku

Tema 10. AMUHBI. AMHUHOKHCJI0THI. BeJikn

9y

AMuHbL. MeTUIaMUH 1 aHWJIUH: COCTasB,

CTPOCHHUC, d)I/ISI/I‘-ICCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(FODGHI/IG, B3aUMOJICCTBUE C BOJOU U

KHUCJIOTAMHU ).

Knaccuduxanus aMHHOB: anudaTuyeckue
Y apOMATHUYECKHUE; NIEPBUYHBIE, BTOPUYHBIE
U TpeTuuHble. AMuHBL:  u3oMmepusi. CrocoObl
NOJIyYeHUS] ¥ IPUMEHEHHE ann(aTHieCKuX aMUHOB.

[Tony4yenue aHmiIMHA U3 HUTPOOESH30JIA.

B3auMHOe BnusiHME TpPYII aTOMOB B MOJEKYJIE

AHUJIMHA. OcobeHHocTH XUMHUYCCKUX CBOMCTB
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anunuHa. KauecTBEHHBIC peakuun Ha AHUJINH.
AMMWHBI: AJKWJIMPOBAHHC, BSaHMO,HefICTBHe
IICPBUYHBIX AMHHOB C a30TucTOM Kmcioroi. Conu

AJIKWJIaMMOHMSL.

AMMWHOKHCIIOTBI Kak ampoTepHbIE
OpraHuyeckue coeauHeHus. Dusnveckue u
XUMUYECKHE  CBOWCTBA  aMUHOKHUCIOT  (Ha
npuMepe TIulrHA). buojorndyeckoe 3HaueHUe

AMHMHOKHMCIJIOT. HCHTI/II[BI.

HOMGHKJ'IaTypa 1 U30MCpHus. OTI[CJ'IBHLIG
NpcaACTaBUTCIIN O-aMHMHOKHUCIIOT. TJIMIHWH, aJIaHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCpPHUH, INIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHUCTCHUH. OnTtnueckas HN30MCpPHUA aMHUHOKHUCIIOT. D-

U L-aMHHOKHUCIIOTHI.

Peakuus nonukonaeHcanuu, o0pa3oBaHue MENTHIHON

cBs3u. JlemoHcTpanus: PactBopenue 6eIkoB B BOJIE.

benkn kak mHpUpPOAHBIE BBICOKOMOJIEKYJISIPHBIE

coenuHeHnsa.  llepBuuHasg,  BTOpuMYHas W
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TPeTUYHasE CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBA OCJIKOB: r'uapojin3, JACHATypalud,

KaueCTBEHHbIE peakuuu Ha OE€JIKH.

JleMoHCTpanuu: — JeHaTypalus OelKOB Mpu

Harp€BaHWH, — IBCTHLIC PCAKIINU OEJIKOB.

[loustne 00 A30TCOACPKAINNX T'CTCPOLMKITNYCCKUX

COCAMHCHUAX. [IupuMHUAMHOBEIC n IIYPHUHOBBEIC

ocHoBaHus. HyKJI€MHOBEIC KMCIIOTEL: COCTaB,

CTPOCHUC 1 OmoJIornyecKas POJIb.

[IpakTueckas pabora No 6. Pemienne

SKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC

<<A30Tcoz[ep>1<amne OpPTraHUYCCKHUEC COCANHCHU)).

Pa3neu. 5. Boicokomouiekyasipabie coequneHust (29)\(64)

Tema 10. [InacTmaccol. Kayuyku. Bosiokna

Tema 11. BoicokoMosIeKyJISIPHBIE COeIMHEHUSI

OcHOBHBIC ITOHATUA XUMHUHN

BBICOKOMOJIEKYJIAPHBIX COEIWHEHUN: MOHOMED,
3BEHO, CTEIICHb

MOJIUMEP,  CTPYKTYpHOE

MmoJIMMepur3aln, CpCaHsasa MOJICKYJIIpHAsA mMacca.
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OcHoOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —

MOJIMMEPU3ALUSA U IMOJUKOHICHCAIIHSL.
[IpencraBienue 0 CTEPEOPErYJIAPHOCTU
U HaJIMOJICKYJISIPDHOW _ CTPYKTYpE  TOJIUMEPOB,
3aBHCUMOCTb ___ CBOWICTB _ MHOJHMMEPOB  OT WX
MOJIEKYJISIDHOTO ¥ HAAMOJIEKYJIIPHOTO CTPOCHMUSL.
JemoHcTpanus o6pa3ioB pe3uHbl. BuumeodparmeHT
«BynkaHu3anus pe3suHbI.
[Ipaktuueckas pabora Ne 7. Pemienue skcriepumeH-
TaJBHBIX  3amay 1o  temMe  «Pacro3naBanue
OPTaHUYECKUX COCTUHEHUI.

[Inactmaccel  (MOJAMATUIIEH,  TOJIMMPOIUJIEH,

HOJIMBUHWIXJIOPUA, HOJUCTHUPOJI). HaTypanbHBIN

AU CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIN,

XJIOPOIIPEHOBLIA ¥ W30OPEHOBHIN). BoJiokHa:

HaTypaJbHLIE (XJIOIIOK, IIEPCTh, HIETIK),

UCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BHCKO034),

90




CUHTCTHYCCKHUC ( KaIlpOH )41 HchaH).

I[CMOHCTpaHI/IH: — O3HaKOMJICHHUC C 06p8,3HaMI/I
MMPpUPOJHBIX W HCKYCCTBCHHBLIX BOJIOKOH,

IJ1aCTMACC, Kay4yKOB.

[1nacTmaccsr: NOJIMMETUIIMETAKpUIaT,  IOJH-
KapOOHaThl, mMOJUATWICHTepedTanaT. Y Tuinu3aus
U niepepadoTKa MIACTUKA. DIaCTOMEPhI: CUIUKOHBDI.

[HonumMepsl criemuanbHOrO Ha3zHadeHus (TedJioH,

KEBJIAp, DJICKTPOIIPOBOAAINEC ITOJIMMCEPBHI,

OuropasiaraeMble IMOJUMEDPHI).

[IpakTnueckas pabora No 8. Pemenne
AKCINEPUMEHTAIIbHBIX 3a/1au 1o Teme «Pacno3HaBaHue

ImaacTMacC 1 BOJIOKOH»

Pa3nen 6*. UTorooe moBropenne (14)\(54)

1P

HNToroBasi koHTpoJIbHAsi padoTa 3a kypc 10

KJacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3iIndHbIMU KJIaCCaMHU OPTaHUYCCKHX COeI[I/IHeHI/Iﬁ

2P
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[ToBTOpenue.  Bprumcnenus: —  ompeeicHHe
MOJICKYJISIPHOW (OPMYJIBI OPTaHUYECKOTO BEIIECTBA
0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0
cocrtaB; Mo Macce (00BEMY) MPOTYKTOB CTOPAHUS; TIO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) TPOTYKTOB
pPEeaKIMK U/UIN UCXOJIHBIX BEIIECTB; — YCTAaHOBJICHHE
CTPYKTYpHOU (DOpMYJIbI OPraHUYECKOro BEIEeCTBA Ha
OCHOBE €T0 XMMHUYECKUX CBOMCTB MJIH CITIOCOOOB

IMOJIYy4YCHUA.

2P

1 4 B Henes10, Bcero 35 4, 3 4 B Hexearo, Bcero 105 u,

U3 HUX 3 4 — pe3epBHOE BpeMs u3 Hux 10 ¥ — pe3epBHOe Bpemst

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEIMETA «XUMMWSD»
11 KJIIACC «OBIIASA U HEOPTAHUYECKAS XUMMUSA»

Ba3zoBblii ypoBeHb (1 yac) Yray0aénnsblii ypoBensb (1+24aca)

Kon-Bo

qaCoOB

Pa3nen 1. Teopernueckue ocHOBBI XuMuH (129\36 u)

Kon-Bo

qacCcoOB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
ITepuognueckas cucrema xumu4ueckux 3jeMenToB 1. U. MenaesneeBa
1| Xumuueckuit sjgeMeHT. AToM. Sapo aroma, 1
W30TOIIbI.
KopnyckyispHO-BOJIHOBOW Jyalinu3M, JIBOWCTBEHHAs 1
npuposia  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenue AIEKTPOHOB o ATOMHBIM 1
opOuTaNIsIM; OPUHIMI MUHUMYMa SHEPrUH, NPUHIIUI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oJI0YKa. DHeprTuyecKue 1
YPOBHH, TTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-amementbl.  OCOOCHHOCTH  paclpeneiICHUs
AJIEKTPOHOB MO OpPOUTANISIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJOB. DIEKTPOHHAS
KOH(UTypaiusi aToOMOB.
DOneKkTpoHHbIE KOH(MUTypallud aTOMOB 3JIEMEHTOB 1

MEPBOr0 —  YETBEPTOrO  IMEPUOJOB B OCHOBHOM
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141 B036y}KI[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTypalii NOHOB.

[lonsarue 06 OQHCPI'My MOHM3aAIIMH, SHCPTHUH CPOJACTBA

K JIEKTPOHY. DJIEKTPOOTPULATENBHOCTb.

[lepnognuecknit 3axkoH u  llepuogmueckas
cucremMa xumuyeckux smementoB . .
MenpaeneeBa. CBsA3b NMEPHOJMYECKOTO 3aKOHA M
[lepunonnueckoi CUCTEMBI XUMUYECKUX
anemeHToB J[. 1. MenzaeneeBa ¢ COBPEMEHHOU
TEOpUEH CTPOECHHSI AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWCTB XHUMHMYECKHUX DJIEMEHTOB
U o0pa3yeMbIX HMH TPOCTBIX M  CJOXKHBIX
BEILIECTB [0 Trpynmnam M NepuoaaMm. 3HAYEHUE
nepuoanueckoro 3akoHa /[. . Menzneneena.
JemoHcTpanus
Buast  tabmun  «llepuoaunueckas — cucrema

xuMH4eckux 3ieMeHToB . 1. MenneneeBa»

O00011IEeHNE U cUCTEMATU3ALUSA 10 TEME.
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Pabota c recramu B popmate EI'D

YPOK KOHTpOJISI 3HAHUIM MaTtepuaia TEMbI 1P
Pa6oTa ¢ recramu B popmate EI'D
44 Tema 2. Ctpoenue BemecTBa. MHOrooopasue BeunecTn 10 g
CrpoeHnue BemniecTBa. XUMUYECKas CBsI3b. Bubl 1
XUMHUYECKOM CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
noJIsipHas, MOHHAs, METaJTMYeCKas ).
MexaHu3Mbl oOpa3oBaHUs KOBQJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBI U JIOHOpPHO-
aKIIENTOPHBIN). Bonpoponnas CBSI3b.
BaneHTHOCT®D.
DOHepruss W JJUMHA  CBS3M. [TonsipHOCT®, 1
HAIMpaBJICHHOCTh MW  HACBHIIIAEMOCTh KOBAJIEHTHOM
cBsa3u. Kparneie cBsi3u. BomoponHasi CBS3b.
MexXMONEKYJIIApHBIE B3aUMOJICHCTBUSA
BaneHTHOCT, ¥ BaJieHTHbIE BO3MOXKHOCTH aTOMOB. 1

7 (030070105 K7:00050; ATOMHBIX opOUTaAJIEN. CBs3b

3JIEKTPOHHOM MOJIEKYJI C UX

CTPYKTYpBI
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r€OMETPUYECKUM CTpOEHUEM (Ha npumepe
COEIMHEHUM 3JIEMEHTOB BTOPOTO MEPUO/IA).

DNeKTpoOTpUIATETLHOCTh. CTENEeHb OKUCICHUS.

HNonbpl: xaTHOHBI W  aHWOHBL.  BemecTsa

MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.

3aKOH TOCTOSTHCTBA COCTaBa BellecTBa. THIIbI

KPUCTALUTNYECKUX PEIETOK U CBOWCTBA BEILIECTB.

JdemoHcTpanus

Mogenu KpUCcTaluInYeCKUX PEETOK
[IpencraBienuss O KOMIUIEKCHBIX — COEIMHEHUSIX.
Cocras KOMILIEKCHOT'O WOHA! KOMILIEKCO-

O6pa3OBaTCJ'IB, JIUTaHABbI. KoopanHanmoHHOE YHMCIIO.

Homeunxkiarypa KOMIUJIEKCHBIX COEJIMHEHUN.

3HaueHue KOMIUIEKCHBIX coenuHeHui. lloHsTue

0 KOOPJIMHAIITMOHHOU XUMUH.

[Tonsitue o mucnepcHeIX cucrtemax. MIcTUHHBIE 1

KOJUIOMJHBIE  pacTBOphl.  MaccoBas  A0Js

BEIIIECTBA B PaCTBOPE.
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CnocoObl  BBIpaXEHUST KOHUEHTPALMH PpPacTBOPOB: 1
MaccoBasi JIOJisl BEIIECTBAa B PacTBOpE, MOJsIpHAs
KOHIICHTpAITHS.
Hacermennsie Y HEHACBIIIICHHBIE pPacTBODHI, 1
pacTtBopuMOCTb. Kpucramioruaparsl.
Borunciienus
C UCTIOJIb30BAaHUEM  TOHSATUH  «MaccoBas  JIOJsS
pPacTBOPEHHOTO BEIIECTBA», «MOJISIPHAs
KOHIICHTPAITHSD»
1 | Knaccudukanus HEOpraHMYECKUX COCIUHEHHM. 1
Homenknatypa ~ HEOpPraHMYECKHMX  BEIECTB.
['eHeTHUeckas CBSI3b HEOPTAaHWYECKUX BEIIECTB,
MPUHAICKAIINX K Pa3IMYHBIM KJIaccam
(5+1)u Tema 3. XumMuveckne peakuuu (17 +1)u
Borunciienus 1P
— Macchl BemecTBa WIM 00bEMa Ta30B MO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU

00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB;
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— MAaccoBOM [JIOJIM ¥ MOJIIPHON KOHILIEHTpauuu

BCIICCTBA B paCTBOPC

Bobruuciienus
— Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA
peakmuu, €CiIM OJHO U3 BEIIECTB JaHO B BHJC
pacTBOpa C OINpeAesIEHHON MaccoBOM JoJiei

PacTBOPEHHOIO BELIECTBA

XuMudeckas peaKus. Knaccuduxanus
XMMUYECKUX PpEaKIUi B HEOPraHUYECKOW U
OPraHMYEeCKON XUMUU. 3aKOH COXPAHECHUSI MACCHI
BEIIECTB; 3aKOH COXPAHEHUS W IPEBPAIICHUS

9HCPIr'uU Ipru XUMHUUYCCKUX PCAKIUAX.

TeroBble  3h(dEKTHI  XUMHUYECKUX  pPEaKIUil.

TepMOXUMUYECKHE YPABHEHUS.

Boruuciienus

— TerI0BOT0 3P eKTa peakiuu
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CkopocTh  peakinuv, €€ 3aBUCUMOCTb  OT

pa3muuHbIX  (hakTopoB. OOpaTHUMBIEC pPEaAKIIMH.
XuMuueckoe paBHoBecue. DaKTOpbl, BIUSIOIINE
Ha  COCTOSHHUE  XHMHUYECKOTO  PABHOBECHS.
[Tpunuwmn Jle Hlaremnse.

IIpakTnueckas padora
No

1. BnusHue pasznuyHbiXx (HaKTOPOB  Ha

CKOPOCTb XUMHYECKOM pcaKuunm.

['omorenHble U rereporeHHble peakiuu. Karanmms
Y KaTaJnu3aToOPHI.
Koncranta xumuuyeckoro pasHoBecus. DaxkTopsl,

BIIMAIOLIME HA IOJIOKEHUE XUMHUYECKOTO PaBHOBECHS:

TEMIIEpATypa, AABJICHUE W KOHILICHTPALIMM BEILIECTB,

ydacTByromux B peakuuu. [ Ipunnun Jle [aTense.
IIpakTnuyeckas padora

Ne 2. Bausitnue pa3nuyHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHS.

DnekTponautuueckas auccounanus. CUbHbIE U
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ci1a0ble 3JIEKTPOJIUTHI. Peakiinn HOHHOTO
oOMeHa.
JlaGopaTopHasi pabdora

— IIPOBCACHUC peaKHI/Iﬁ MOHHOT0 0OMEeHa

Breimonnenue ynpa}KHGHI/Iﬁ nmo TtemaMm: CHIIbHBIC
U clradbIe QJICKTPOJIUTEI. CreneHn JUucconuralmnm.

Peakuyu noHHOTO oOMeHa.

Pewenne 3anay no teme: XuMHUYECKOE PAaBHOBECUE

CunpHple u cnabble  3nektpoiauthl. Cpena
BOJIHBIX pacTBOpPOB BEILIECTB: KUCTIas,
HEWTpaJIbHAasl, LIEJIOYHAS.

[Tousitue o BomopomaHom mnokaszarene (pH)

pacTBOpa. ['maoponus OPraHN4CCKHUX u

HCOPraHUYCCKHUX BCIIICCTB.

JlabopaTopnas padora
— ONpEIEJIEHUE CpPelbl PaCTBOPOB BEILIECTB C

IMOMOIIBIO YHUBEPCAJIbHOTO HHAUKATOPA.

Honnoe npowusBenenne Boabl. Cpena  BOAHBIX
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PaCTBOpPOB: KHCJIIOTHAA, HefITpaJIBHaH, mejIoyHasid.

Bonoponnsiii mokazarens (PH) pactBopa.

T'uaponus conei. 1
1 | OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JdemoHcTpanus
Paznoxxenne mnepokcuaa BOJOpOJa B TMPUCYT-
CTBUM KaTanu3aTopa. lloHsTHEe 00 3JeKTpou3e
pacIuIaBOB U pacTBOpoB coJied. [IpuMeneHue
AJIEKTPOJIN3A.
OKHCIUTENHEHO-BOCCTAHOBUTEIILHBIE pEaKIIMH. 1
Crenenb okucieHust. OKUCIUTENb U BOCCTAHOBUTEb.
[Tpornecchr OKUCIICHUS ¥ BOCCTaHOBJICHHUSI.
Baxueimme OKHCIMTENM W BOCCTaHOBUTENU. MeTon
AJIEKTPOHHOTO Oajlanca
DNEKTPOJIU3 PACTBOPOB U PACILIABOB BEIIECTB. 1
1P | KonTponsnas padota 1 (1monyronue) Kontponbshas pabora 1 (Tect B popmare EI'D) 1
Pa3nen 2. Heoprannueckas xumus (169\514)
(8+1)u Tema 4. HemeTa/iibl 29 4

101




Borunciienus
— Macchl (00BEMa, KOJTMYECTBa BEIIECTBA) MPOIYKTA
peakiMu, eciau OAHO U3 BEIIECTB JaHO B BHUJE
pacTBOpa C ONPENEIEHHOM MacCOBOU JONEH

paCTBOpéHHOI‘O BCIICCTBA

Beruuncienust
— JIOJIA BBIXOJA MPOJYKTA PEAKIIMU OT TEOPETUUYECKH

BO3MOXHOI'O

Hemetansl. Ilonoxenue HEMETAJIIOB B

ITeproanyeckoi CHUCTEME XUMHUYECKHUX
snemeHToB J[. M. MengeneeBa W OCOOCHHOCTH
CTPOCHHUS aTOMOB.

JdemoHcTpanuu

1. OOpa3ipbl HEMETaIOB.

Bonopon. Ilomydyenue, Qusumyeckue M XUMHUYECKUE
CBOMCTBa (peakuMM C MeETallaMH M HEMETaJIaMH,
BOCCTAaHOBUTEJIbHbIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHBIC PCAKIUH Ha HCOPTraHUYICCKHUC NOHBI

" KaTHOH BOJAOpOaa.

I'mapunel. TonMBHbBIEC SJIEMEHTHL.

Pu3nuecKkre CBOMCTBa HEMETAUIOB. AJUIOTPOIIUS

HEMETaUIOB (Ha TMpUMEpEe KHCIOPOJa, CEephl,

dbocdopa u yriaepoaa).

Kucnopoa u 030H. Yrnepoa, HaX0KJI€HUE B NPUPOJIE,

AKTI/IBHDOBaHHblﬁ

AJIOTPOITHBIC MOI[I/I(I)I/IKaI_[I/II/I.

YI'OJIb, az[cop6u14;1. DyILICPEHBI, rpad)eH, YIJICPOAHBIC

HAHOTPYOKH.

JlemoHCcTpanumn
2. T'openue cepsl, pocdopa, xeneza, MarHus
B KUCJIOPO/IE.
JlaGopaTopHble ONBITHI.

2. [lonyyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXXKHEHUIIINX HEMETAJLIOB

rajoreHoB MW WX COEAWHEHUU  (OKCHIOB,

KHUCJIOPOJICOJICPKAIUX  KUCIOT, BOJOPOJIHBIX
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coequHeHuit). [lpumeHeHHe TajJoreHoB U MX

COEeJIMHEHUMH.
I'anorenoBoIOPOIBI. Baxwnenmue KHCIJIOPOJI-
coJepKallfe COCIUHEHMsS TaJIOT€HOB.
JIaGopatopHsble Y IIPOMBIIUICHHBIE CIoCco0bI

IMOJIYUYCHM I'aJIOTCHOB. HpI/IMeHCHI/IC TaJIOT€CHOB U HUX

COE€INMHCHUH.

XHUMHUYECKHE CBOMCTBA BaXXHEHUIIIMX HEMETAJIJIOB.
Cepa u eé coemunenus. (OKCUAbI, KHUCIOPOI-
cozepIKalme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). [Ipumenenue cepol u e

COCIMHEHNH.

Cepa. Haxoxnenue B mpupoe, CocoObl MOTyYeHUs,
dbuznyeckre U XuMu4eckue cpoiictBa. CepoBOOPO/I,
cynbduasl. Oxcun cepsl (IV), oxcun cepsr (V).
CepHucTass M cepHasg KHCIOTBI M HX  COJH.
Oco0eHHOCTH CBOMCTB cepHOM KUCHOTHI. [IpuMenenune

CepbI U €€ COCTMHEHUI.
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JlabopaTopHble ¥ TPOMBINIUICHHBIE  CITOCOOBI
NOJIy4eHUs] Kuciiopoga. Puznyeckrue M XUMHYECKUE
CBOMCTBa KHUCJIOpoJia U 030HA. [IpumeHeHue

KHCJIOPOJa 1 O30HA. OKCI/II[I)I U IICPOKCUIBI.

XUMHUYECKUE CBOMCTBA BaKHEUIIINX HEMETAJJIOB.

Azora u ero coenunenus.  (Oxcumsl,

KHCJIOPOACOACPIKAIIUC KHUCIIOThI, BOJOPOAHLIC

COGI[I/IHCHI/IH). HpI/IMeHGHI/IC a30Ta Hu €ro

COCIVMHEHNH.
A3o0T. HaxoxxaeHue B mpupoje, CriocoObl MOJIydeHUs,
bu3ndYecKre ¥ XMMHUYECKHE CBOWCTBAa. AMMHAK,
HUTPUJIBI.
Oxcuapl a3oTa. A30THCTas M a30THAs KHUCJIOTHI M UX
coiii. OcOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHI.
[IprmeHeHue a30Ta U €ro COeAUHEHUN. A30THBIE
yI00peHus.

XHUMHUYECKUE CBOMCTBa BaKHEUIIINX

HeMmetauioB. @Dochop U €ro CcoeAUHEHUS.
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(Okcuapl,  KUCIOPOACOJEPKAIIUEKUCTOTHI,
BOJIOPOHBIC COCITUHECHUS). [Tpumenenue

docdopa 1 ero CoOeTMHCHHM.

®ochop. Haxoxnenue B  HOpUpOAE, CHOCOOBI
MOJIYYCHUS, (PU3MYECKHE M XUMHUYCCKHE CBOWCTBA.
®dochunsl u pochun. Okcuasl hocdopa, dpochopHas

KHCJIOTA U €€ COJIN

Meradbochoprags wu  nupodochopHas  KHUCIIOTHI,

dbochopucrtas u  docdhopHOBATHCTAST  KUCIOTEHL

[Ipumenenue gocdopa u ero coeTuHEHUN.

®dochopHbie yI00peHHUS.

XHUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB
(yrmepojla W KpeMHHs])) W HUX COCTUHECHUM
(OKCHIOB, KHUCJIOPOJCOICpIKAITUX KHUCJIOT,
BOJIOPOJIHBIX coenuHeHui). [Ipumenenue

yIJIEPOJIa, KPEMHUS U UX COCNHEHUU.

OU3NYECKUEe W XUMHYECKHE CBOMCTBA  IMPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. Okcu yriaeposa
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(1), oxcun yrmepona (1V), yronpHas kuciiora u eé

COJIH. HpI/IMeHeHHe IIPOCTBIX BCIICCTB,

00pa30BaHHBIX YIIEPOJIOM, U €70 COETUHEHH.

Kpemuuii. Haxoxnaenue B mpupoje, CIOCOOBI

NoJydeHus, (PU3MYECKUe M XHUMHYECKHUE CBOMCTBA.
Okcuna kpemaus(1V), KpEMHUEBAs KHUCJIOTA,
cuikatel. [[puMeHeHne KpeMHHUS U €r0 COCTUHEHUN.

CTGKJIO, €TI0 INOJYYCHHC, BUABI CTCKIIA.

1P

Buruuciienus
— Macchl BEIIeCTBAa HIM O00BEMA Ta3oB IIO
M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM
00bEMY OJHOTO W3 YYACTBYIOIIMX B pPEaKIUU
BEILICCTB;

maccel (00BbEMa, KOJMYECTBA BEIECTBA)

MPOJYKTOB PEAaKIMH, €CIM OJHO U3 BEIIECTB

HMCCT ITPUMECHU

IIpakTueckue padoThI

No 3. PemieHne sKCnepUMEHTAJIBHBIX 3a7a4 IO TEeMe
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«l ajmoreusny.

IIpakTHuyeckue padoThl 1
Ne 4. Pemenune skcnepyUMEHTAIBHBIX 337a4 MO TEME
«Cepa u €€ coeMHEHUS.
1 IIpakTHyeckue padoThl 1
Ne 2. Pemienue sKkcriepuMEHTAIBHBIX 33]1a4 110
Teme «Hemeramib
IIpakTnueckue padoTbl 1
Ne 6. Pemienune skcnepuMeHTANbHBIX 3a7ad MO TeMe
«A30T, hochop 1 UX COCTUHEHUS.
Kourpoabnas pa6ora 2
O0001eHne 51 cucTeMaTH3aIUI 1o TEME 1
«Hemeramne». Pemenue 3anau B popmare EI'D
8u Tema 5. MeraJibl (21+3)u
1| Meramisl. [Tonoxenue METAJIOB B 1
[Tepuoaunueckoit cCUCTEME XUMUYECKUX

snemeHToB J[. M. MengeneeBa. OcoOeHHOCTH

CTPOCHHSI

AJIEKTPOHHBIX  000JI0UEK

aToOMOB
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MCTAJIJIIOB.

JdeMoHcTpanuu

— 00pa3Ilbl METAJJIOB

O6mias  xapaktepucTuka MeTamwioB  |A-rpynmsl
[leproguyeckoil CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB.
Harpuu Y KaJIui: [IOJIyYEHHUE, busznueckue
U XUMHYECKHE CBOWCTBA, NPUMEHEHUE MPOCTHIX
BEILECTB U UX COCAUHEHUN.
JleMmoHCcTpanumn

- B3aumoselicTBHE IIETOYHBIX U MIEJIO0YHO3EMEIBHBIX
METaIOB C BOAOH (BO3MOYHO HCIIOJIb30BaHUE

BUJIEOMATEPUAJIOB)

O6mast  xapakrepuctuka wmetamwioB A-rpynms
[lepromnyecko CUCTEMBI XHMHUYECKUX 3JIEMEHTOB.
Marauii ¥ KaJbLW: nojgyuyeHue, (puznueckue
M XHUMHUYECKHUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX
BEIIIECTB U UX coenuHeHnii. JKECTKOCTh BOJBI

U CIIOcOObI €€ yCTpaHEHUSI.
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XHUMHMYECKHE CBOMCTBA Ba)KHEHMIIIMX METaJJIOB

(HaTpuil, Kanui, KajablMid, MarHud, aJFOMUHHM,

IIUHK, XPOM, 5K€JI€30, MEJb) U X COCTUHECHHI.
JlabopaTopHbIe ONbITHI

— KA4YeCTBEHHBIC PEAaKIIMU HA aHWOHBI U KaTHOH

aMMOHWSI;

— B3aUMOJICUCTBUE TUAPOKCHUAA ATFOMUHUS C

pacTBOpaMH KHUCJIOT U ILIEJIOYEH;

— KAQYEeCTBEHHBIC PEAKIMM Ha  KATHUOHBI

MCTaJIJIOB

AMIOMHUHMI: TIOJTydeHHE, (PU3NYECKUEe U XUMHUYECKUE
CBOWCTBA, INPHUMEHEHUE IPOCTOTO BELIECTBA U €TI0
coequHeHU.  AMQoTepHbIe CBOICTBa OKcHJa
Y TUAPOKCHUAA ATFOMUHHUS, THIAPOKCOKOMILIEKCHI

AJIFOMHWHMHA.

O0001IeHNE U cUCcTEMATU3AINSA 10 TeMe « MeTalIbl

rJIaBHOM noArpynmb». Tect B hopmate EI'D

1P

OO6mme  ¢u3MyecKue  CBOMCTBA  METAJUIOB.
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CmiaBel METaIOB. DJIEKTPOXUMHYECKUU Pl
HaIpPsHKCHUN METaJlIoB.
JemoHcTpanumn
— KOJUIEKIHST « MeTaibl U CIIaBBIY.
— B3aUMOJICUCTBHE MEIU C Q30THOM KMCJIOTOM

pa3IMYHOM KOHIECHTPAIUU

OOmast  XapakTEepUCTHKA  METAIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuognueckoil  cHCTEMBI
XAMHUYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMUUYECKHE
CBOWCTBA XpoMa H ero coeauHeHuil. Okcuabl
u ruapokcuabsl xpoma (II), xpoma (III) u xpoma (VI).
XpomaTel U JUXPOMATHI, UX OKHUCIUTEIbHBIC

cBoiictia. [loryuenue u nmpuMenenne xpoma.

DU3NYECKNE U XUMUYECKHUE CBOMCTBA MapraHiia v €ro
coenuHeHnil. Baxxuelimue coenqunenusa mapranna (I1),
maprania (IV), maprauua (V1) u mapranma (VII).

HGpMaHFaHaT KaJius, €0 OKHUCIINTCIIBHBIC CBOMCTBA.

OOmme  crmocoObl  TMOJIYYEHHS  METaJJIOB.
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Meramnyprus

PacnipocTpaHeHHME XMMHUYECKMX 3JIEMEHTOB-METAJLJIOB

B 3eMHOU Kope. Pu3nyeckre U XUMHYECKHIE CBOMCTBA

Keneza W ero  coemauHeHHH. OKCHABI, THAPOKCHIBI
u conu skenesa (I1) uokenesa (I1). Iomyuenue

" IPUMCHCHUC JKCJIC3a U €I'0 CIIIABOB.

Menp: mnomydeHue, ¢GU3HYSCKHE W XHMHYECKHE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BELIECTBA U €r0
COE€INMHCHUH.

[uak: mnoaydyeHue, (QU3NUECKHE U XUMHYCCKUE
CBOIMCTBa, NMPUMEHEHUE MPOCTOr0 BEIIECTBA U €r0
coeauHeHn. AMpOTEepHbIEC CBOMCTBA OKCHIA

N THAPOKCHAA IMHKA, THAPOKCOKOMILICKCHI IMHKA.

Koppo3zusa wmetaioB. CriocoObl

3aI1IUThl  OT

kopposun. [IpuMeHeHue MeTamioB B OBITY U

TCXHHUKEC.

Bouruuciienus

— pacy€Thl Macchl BellecTBa Wik 00bEMa ra3oB

112




10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00bEMY OJHOTO U3 YUACTBYIOIINX B PEAKITHH
BEIIIECTB; pacYEThl Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITU OJHO U3
BEIICCTB UMEET MPUMECH;

— pacuéTbl Macchl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOYKTa PEaKIuu, €CIIU OJHO U3
BEII[ECTB JaHO B BHJIE PACTBOPA C OINPEACIIEHHON

MacCOBOM JIOJIEN pacTBOPEHHOTO BELIECTBA

IIpakTnyeckue padoTbl
Ne 7. Pemenue skcrnepuMEHTaJbHBIX 3a7ad MO TEME

«MeTamibl TOOOYHBIX MOATPYIII.

O0600mmenue u cuctemaTuzanus mo teme: «Oomue
cBoiictBa MeTaiwioB. OOmme cnocoObl MOMyYeHUs

MeTaiioBy». Pabora ¢ recramu B popmare EI'D

IIpakTnyeckue padoTbl
Ne 3. Pemienue sKkCiepuMMEHTANIBHBIX 33/1a4 10

TeMe «MeTauiely.
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O0o001IeHe U cucTeMaTu3anusa 1Mo teMe «MeTauibl

no6oyHo noArpymnms». Tect B popmare EI'D

O0600111eHME U crCTeEMAaTH3aIUA 110 TeMe «MeTaiby. 1
TecrupoBanue\Pemenue 3amga4d B popmare EI'D
1 | 'eneTnueckas CBSI3b BELIECTB 1
BrimonHenne ynpaxxaenui no teme «l'enernueckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCTMHEHU
TecrupoBanue\Peenue 3aga4d B popmare EI'D
O06o0menne W cUCTeMarh3auuss 1O  TeMe 1
«Hemeramnel. Metamey. Tect B popmate EI'D
1 | KontposnbHas pabora 2 1o teme | KontposnpHas pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckas XuMusi» XUMUS
AHanu3 KOHTPOJILHON paOOTHI. 1P
AHanu3 KOHTPOJIbHOM paOOTHI. 1P
Pasznen 3. Xumus u :xu3Hb (44\8 u)
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NO3HAHMS B XUMHH. (10+5)u
XuMHUS U )KU3Hb
1| Ponp xumum B 0OECII€YECHHH DSKOJOTHYECKOM, 1
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DHEPreTUYECKOH ¥ TMHIIEeBOM O€30macHOCTH,
pa3BuTUU MenuuuHbl. [loHATHE O Hay4YHBIX
METO/IaX MO3HAHMS BEIIECTB U XMMUYECKUX

pEaKIuu.

XUMHUSl TUIIA: OCHOBHBIE KOMIIOHEHTBI, IMHILEBbIE
no6aBku. Poib xumuu B 00ecle4eHMH MUIIEBOU
oe3zonacHoctH. Kocmerndeckue u mnapgpromepHbIe
cpenctBa. beitoBas xumus. [lpaBuna OGe3zomacHoOro
UCITIOJIb30BaHUS CPEACTB OBITOBOM XUMUU

B HOBCGI[HGBHOﬁ KHU3HH.

XUMHS B CTPOUTENBCTBE. BakHENIIINE CTPOUTENBHBIE
MaTepuaibl  (IIEMEHT, OETOoH). XUMUYECKOE

3arpsi3HEHUE OKPY’KAIOIIEH CPEeabl U €0 MOCICICTBHUS.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIIMIIAX
NPOMBIIUIEHHOTO  TOJYYEHUs  BaKHEUIIHX

BCIICCTB.

HaquBIe IMPUHOUIIBI OpraHvu3anyu XHMHYCCKOI'O

npousBoacTBa. [IpoMbIIUIEHHBIE CTTOCOOBI TTOTYYCHUS
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BOKHEUIIMX BENIECTB (HAa MOpUMEpPE MNPOU3BOACTBA

aMMMHaKa, CepHOﬁ KHCJIOTHI, MeTaHOHa).

HpOMBIHIJIGHHI)IC CITOCOOBI IMOJIYUCHUA MCTAJIJIOB

H CIIJIaBOB.

IIpoOiemMa 1iepepabOTKH OTXOJIOB M IMOOOYHBIX

Ponp XUMHUHN B oOecrneyeHun

IIPOAYKTOB.

SHEpreTuyeckor OeszonacHocTU. [IpUHIMIBI «3€AEHON

XUMHI».

UenoBek B MHpPE BEHIECTB W MaTECPUAIIOB:

Ba)KHEHIITHE CTPOUTCIIbHBIC MaTCpUaJIbI,

KOHCTPYKIIMOHHBIE MaTepualbl, KPacku, CTEKIIO,
KepaMuKa, MaTepuajibl IS  DJEKTPOHUKH,
HaHOMAaTEepUAJIbl, OPTAHNYECKUE U MUHEPAIbHbBIC

ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKLIIMOHHBIE  MaTepualbl,
KpPAacKH, CTEKJIO, KEpaMHKA.

MaTCDI/IaJ'IBI AJI DJICKTPOHUKH. HanorexHonoruu

XuMHUST B CEIIbCKOM  X03siicTBe.  OpraHuyeckue
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U MUHEpAJIbHbBIE YI0OpEHUS.

1| XuMust W 3I0pOBbE  UENOBEKA: IMpaBHUIIA 1
UCIIOJIb30BAaHUSl  JICKAPCTBEHHBIX IPENaparos;
npaBuia 6e301macHOTO HCITOJIb30BAHUS
npenapaTroB OBITOBOM XMMUU B MOBCETHEBHOMN
KU3HU
[ToxroroBka k k\p B popmare EI'D (yactp 1) 1P
[ToxroroBka k k\p B popmare EI'D (yactp 2) 1P
1P | UToroBasi KOHTpoOIbHAsA paboTa Hrtorosas koHTpoasHas padota B hopmare EI'D 1P
Urorosas koHTposibHas paboTa B popmare EI'D 1P
AHanu3 UTOrOBOM KOHTPOJIBHOM pabOThI 1P

1 4 B Hexem10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE Bpems

3 4 B Hegea10, Beero 105 y,
n3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHus

[IpakTnueckue pabOTHI

KoHTpoibHbIe paboThl

bazosriit

3

3

YrnyOoneHHsbIi

8
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TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KommuectBo yacos

ONEKTPOHHBIE (unudpossie)

Ne i/ | HaumenoBanue Pa3aciioB U TEM HPOrpaMMbIl Beero KOHTPQJ'[},HHe HpaKTI/I‘ICCKI/Ie o 6paSOBaTeHBHHC pecypesI
paboThI paboThI
Paznen 1. Teopernueckre OCHOBBI OPraHMYECKOW XUMUH
Tema 1. IIpeamer oprannyeckoit xumuu. Teopust https://lesson.edu.ru/lesson/c935a58c-
1.1 XUMHAYECKOTO CTPOCHUS oprannyeckux | 3/9 ab0e-4¢59-9dcf-
COG,I[I/IHGHI/Iﬁ 20517ae4b52e?backUrl=%2F04%2F10
Uroro no pazneny 3/9
Paznen 2. Yrineromopo bt
Tema 2. TIpeeNbHEIE YIICBOIODObI — ANKAHLL https.//lesson.edu.ru/lesson/726ee099-
2.1 P . P * 206 1/1 1/2 e1a9-410f-h8be-
HHIJIOATKAHDE b4ch589aead1?backUrl=%2F04%2F10
Tema 3. HenpenenbHble yriieBOIOPOIbI: aJIKEHBI,
/T 3.H
IRANHCHR, aH,KHHH eMa CTIPCACILHPIC https://lesson.edu.ru/lesson/4038171e-
29 YTJICBOZIOPO/IbI:  AITKEHBI, ANKA/MCHBI, ATKHHBL | o\ 112, o /1 4158-4bd1-3698-
' 13+2)u. _
( 180c1cfh93997backUrl=%62F04%2F10
Tema 6. ['anoreHnpon3BoHBIE
YIIeBOIOPOAOB (44).
https://lesson.edu.ru/lesson/0c608a59-
2.3 Tema 4. ApoMaTHUeCKUE YTI€BOJOPOIbI 2+1/8+1 | 0/1 4c69-4481-839%-
9205f201b73e?backUrl=%2F04%2F10
24 Tema 5. IlpupoiHble UCTOYHUKHU YITIEBOJOPOIOB 2/4+2 https://lesson.edu.ru/lesson/45b81dac-
' U UX nepepaboTka acba-440e-99e3-14c3ba78050a
HWroro no pazneny 14\40 1/2 1/3
Paznen 3. Kucnopozaconepxaiinue opraHiuecKue COeTMHEHUs
https://lesson.edu.ru/lesson/5439c18b-
31 Tema 6. Crnuptel. ®@enon /Tema 7. COupTsl. 3/9 /1 /1 2 440-4b6f-bf84-

denon

c04fa471694f?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

32 Coowame upn | Tewa & Amsernm. 720 ol 112 ps:/lesson.cdu. EsSON/BG640310-
Kap6onoBsie kuciiotel. Ciioxubie 3hupbl. JKupbl 0ba3-4945-b076-ch /ae5858H90
Tema 8. YrneBogsl / Tema 9. YrieBosl 1/6 gggéZ;egiongBZ%uorrégaeS;i%? dg(;: e43a-
HWToro 1o pasaeny 11/35 0/2 1/3
Pasnen 4. A3oTcoieprkaliie OpraHn4eckue COeAMHEHUS
Tema 9. Amunbl. AMuHOKUCIOTHL. benku/ Tema 3/9 /1 Zitg;:_ﬂegsi?gé%(itj.ru/Iesson/00608a59-
10. AMMHEI AMHHOKHCIOTBL benku 9205f201b73e7backUrl=%2F04%2F 10
Hroro o pazneny 3/9 0/1
Pa3nen. 5. BoicokoMoneKysipHble COETUHEHMS
Tema 10. Ilmactmaccel. Kayayku. Bosokna / 2/6 0/2 https://lesson.edu.ru/lesson/c2f2f3d7-
Tema 11. BeICOKOMOJIEKYIISIPHBIE COSAMHEHUS 43d1-4873-ace0-78eca6009628
Htoro mo paszaeny 2/6 0/2
Paznien 6. ToroBoe nmoBTopenue
‘ [ToBTOpeHue 1/3 1/1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34/102 | 2/5 2/9

n/n

IHOYPOYHOE ININTAHUPOBAHME 10 KJIACC

Tema ypoka

IIpeamer opraHM4ecKOM XUMHUHU: €€ BO3HHKHOBEHUE,

Konmuectso yacos

Bcero
paboThI

Pa3BUTHC U 3HAUCHUC B MOJYUCHUHN HOBBIX BCIICCTB U 1/1

MaTepHalIoB.

DJIEKTPOHHOE CTpOCHHME aroma yriepoja: ocHoBHoe 0/1

Konrtponbnsie  IIpaktnueckue

paboThI

DNeKTpOHHBIE uupoBbIe
o0pazoBaTeNbHbIE PECYPChI

https://lesson.edu.ru/lesson/c935a58¢-
ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/c935a58¢-
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https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

u BO30YXKIEHHOE COCTOSTHHSI. BasientHbie
BO3MOXKHOCTH aToMa yriepoja. XuMHUYecKas CBS3b B
OpPraHMYECKUX COCTUHEHUSX. THIMbI THOpUAN3AIH
ATOMHBIX OpOHUTalIel yriieposa.

MexaHu3Mbl o0Opa3oBaHUs KOBAJICHTHOU

ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/c935a58c-

cBs3u (OOMEHHBIN M JOHOpHO-akuenTopHbii). Tumer  0/1 ab0e-4c59-9dcf-
HIEPEKPHIBAHMUS aTOMHBIX OpOMTANIEH; G- U T-CBS3H. 20517ae4b52e?backUrl=%2F04%2F10
Teopust CTpoeHHsI OpPraHMYECKHX coeluHeHuil A. M.
byrnepoBa, e€ ocHOBHBIE MMOJIOKEeHHA. CTPYKTYpHBIC
yTIep PYITYP https://lesson.edu.ru/lesson/c935a58¢c-
dopMysIbI  OpraHWYECKHX BemiecTB. | omoorus,
% 1/1 ab0Oe-4¢c59-9dcf-
HU30MEpHS. UMHYECKasl CBsA3b B  OPraHMYECKHX 20517ae4b52e2backUrI=%2E04%2FE 10
COCIMHEHUSX — OJIMHAPHBIC W KPATHBIC CBS3H. G- U T-
CBSI3U
OpnuHapHasi, OBOWHAs U TpohHas CBs3b. CrnocoObl
paipHBI; CBﬂ3§ﬁ B MoneKynag OpTraHUYeCKHUX BCIICCTB. https://lesson.edu.ru/lesson/726ee099-
i 5 0/1 e1a9-410f-b8be-
OHATHE O CBOOOJHOM pajuKane, Hykneopuie n b4ch589aead1?2backUr1=%2F04%2F 10
IIEKTpOduIIC
CTpyKTypHBIE (dbopMyIbl pa3INMYHBIX BUIOB:
CKeJIeTHas. Bubt W30MEPUHU: CTPYKTypHas, https://lesson.edu.ru/lesson/726ee099-
MIPOCTPAHCTBEHHAS. 0/1 e1a9-410f-b8be-
OneKTpOoHHBbIE YPPEKTHI B MOJIEKYJIaX OPraHUYECKUX b4cb589aead1?backUrl=%2F04%2F10
COEMHEHUN (MHAYKTUBHBIN U Me30MEpHBIH 3 (eKThI).
[IpencraBinenne o KiIacCUPUKALUKA OPTaHUYECKHX
BemecTB. HomeHKiaTypa OpraHMYecKHUX COEIMHEHHI https://lesson.edu.ru/lesson/726ee099-
(cucremaruueckasi) M TpUBHAIbHbIC  HasBaHus 1/1 e1a9-410f-b8be-
BOXHEHUIINX IPEICTABUTENIECH KIACCOB OPraHMYECKHX b4cb589aeadl?backUrl=%2F04%2F10
BEIIECTB.
OcobOeHHOCTH u KIaccupuKanus https://lesson.edu.ru/lesson/726ee099-
OPraHNYECKHUX peaKuuii. Oxwucnurensuo-  0/1 e1a9-410f-b8be-
BOCCTAHOBUTENIbHBIE PEAKIIUHUB OPraHNYECKON XUMUHU. b4cb589aeadl?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-
DKcrepuMEeHTATbHBIC METOIbI M3yueHHs BemecTB U ux | 0/1
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

MIPEeBpAICHUIA: KaueCTBEHHOE oOHapyx eHHe

yriaepoja MW BOJOpPOJAa B OPraHUYECKUX BEIECTBAX.

Boruncnenus: — orpezieNeHue

MOJIEKYJISIPHOM (bOpMyIIbI  OPraHUYECKOTO
BElIeCTBa 10 MAacCOBBIM JIOJISIM

9JICMCHTOB, BXOJAINIUX B €I'0 COCTaB.
Ankansl: cocTaB u CTPOCHUC, TOMOJIOTHYECKHUI pAaA.

b4cb589aeadl?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/258ddc06-

10. Meran u »3TaH — @pocTeiiime mpeacraBuTenn  1/1 ec23-473c-bh3d7-

QJIKAHOB: (PM3UUECKUE CBOICTBA. ed82fcaddd02?backUrI=%2F04%2F10

Howmenknatypa 30Me AJIKAHOB. DJIEKTPOHHOE

I (ﬁTHI;ﬁciﬁanéeHchogﬁfle ;O;GKBH ;IHII:;IEO:H Spgpf https://lesson.edu.ru/lesson/258ddc06-
11, PP P Y . 01 ec23-473c-h3d7-

ruOpuM3aliA aTOMHBIX opbuTaieli yriepora, ed82fcaddd02?backUrl=%2F04%2F10

6-cBsi3b. KoHGOpMEpBL.

paKTigecKas a60Ta https://lesson.edu.ru/lesson/258ddc06-
12, P pabora. § 0/1 01 ec23-473c-h3d7-

OJIyHCHHE MCTaHA M H3YHCHUE CrO CBOMCTB. ed82fcaddd02?backUrl=%2F04%2F10

Mertan ¥ 3TaH — XHMMHYECKHE CBOMICTBa (peakiuu https://lesson.edu.ru/lesson/258ddc06-
13. 3amemeHus ¥ TOPEHUs ), HAXOXKJACHUE B TIPUPOJIC, 1/1 ec23-473c-b3d7-

IIOJIy4EHHUE U IPUMEHEHHE. ed82fcaddd02?backUrl=%2F04%2F10

XUMHUYECKUE CBOWCTBA  aJKaHOB: HM30MEPH3allUH,

JIETUIPUPOBAHHS, IUKJIN3aINH, https://lesson.edu.ru/lesson/258ddc06-
14. MUPOJIN3a, kpekunra. 0/1 ec23-473c-b3d7-

IIpencTaBiaeHue 0 MeXaHU3ME DPEAKIUHA ed82fcaddd02?backUrl=%2F04%2F10

paJIMKAITBHOTO 3aMEIIICHUSI.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIATypa H

3oMepust. OcoOeHHOCTH CTpoe ec

ZIBOII;I/ICE;IX MAIBIX H? H;I;IOH T(I)) Hagm EK;OI%MH:H)KH; https://lesson.edu.ru/lesson/4038171e-
15, -2 TICIONPOTIAH,  INHIonyT 0/1 4158-4bd1-2e98-

OUBITHBIX (LKNIONCHTaH, LMKJIOreKCaH) 18dc1cfb9399?backUrl=%62F04%2F10

UKI0ATKaHOB. CIOCOOBI MOJYYCHUS |

IMPUMCHCHUEC MUKIIOAJIKAHOB.
16 AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUI 11 https://lesson.edu.ru/lesson/4038171e-

psan.  OTWIeH u

IMPOMUJICH —
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https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

npocTenme MpeICTaBUTEIU AJIKCHOB: 18dc1cfb93997backUrl=%2F04%2F10
(dbuznUecKre CBOMCTBA.
AJIKEHBI: Sp?rudpuan3anus ATOMHBIX
opOuTanei https://lesson.edu.ru/lesson/05ab5925-
17. yrnepona, o- u T-CBSI3H. 0/1 ba8e-499e-840b-
CprKTypHa;{ A TeoMeTpUuYecKas (LUc-TpaHc-) 70b5e8db71ae?backUrl=%2F04%2F10
HU30MEpHS.
Beramcreris: MOHGKI;?;;;):{(?;HHG bopMyIIBI https://lesson.edu.ru/lesson/05ab5925-
18. 0/1 ba8e-499e-840b-
OPTAHHHACCKOTO: COCIMHCHUA TIo Macce 70b5e8db71ae?backUrl=%2F04%2F10
(00BEMY) MIPOTYKTOB CrOpPaHUSI.
OTujaeH U TPONWIeH — XHUMHUYECKHE CBOICTBA
(peakiuu TUIPUPOBAHUS, rajoreHupOBaHUsA, https://lesson.edu.ru/lesson/05ab5925-
19. rupparanuu, OKHUCJIEHUSA u noauMmepusamnum),  1/1 1/1 ba8e-499e-840b-
NoJydeHHE W TpuMeHeHue. IIpakTuueckas pabora. 70b5e8db71ae?backUrl=%2F04%2F10
[Tonyuyenue sTuIeHa U U3yYEHUE €r0 CBOMCTB.
XUMUYECKUE CBOMCTBA AJIKEHOB: 3aMEUICHUS B O-
MONOKEHHE MpH  JBONHON CRA3H. HDeIZI[lCTaBJ'IeHI/IGO https://lesson.edu.ru/lesson/53cd2379-
20. =~ 0/1 2a45-43b1-9f67-
MCXAHHSMO R SUCKTPOGUILHOTO 7ebcdaf03ce0?backUrl=%2F04%2F10
OPUCOETMHEHUS.
Tema 6. 'anorennpousBojHbIe yTrieBoa0opo10B (luac
u3 4). DIIeKTpOHHOE CTPOCHUE TaJOTrCHONPOU3BOIHBIX
21 YTJI€BOJOPOAOB. Beruncnenus: — /1
| ompeienieHne MOJIEKYJIIPHOM(DOPMYITBI OPraHUIECKOTO
BEIIECTBA 1O MAaCCOBBIM JOJSIM 3JIEMEHTOB, BXOISIIINX
B €r0 COCTaB.
Bpluucnenuss mo ypaBHEHUIO XUMHUYECKOM peaKIuu
(Macchl, 00BEMa, KONMMYECTBA MCXOJHOTO BEIIECTBA
oo HITH MIPOTYKTA PEAKIUH IO H3BECTHBIM Macce, 00BéMY, 11 11

.I(OJ'II/ILICCTBy OJHOIro M3 HCXOAHBIX BCHICCTB WJIH

npoaykToB peakiuu) KoHTponbHas pabota mo teme
YrneBoaopobl.
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https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

23.

24,

Tema 6. ['asloreHIPOU3BOIHBIC YIIIEBOIOPOIOB (2 Yac
u3 4). Peakiuu  3aMeUICHHUsS ~ rajoreHa  Ha
TUAPOKCOTPYIIY, HUTPOTPYIIILY, UAHOTPYIITY,
AMUHOTPYTIITY.

Tema 6. ['asioreHNpOM3BOAHBIE YIIIEBOJIOPOJOB (3 yac
u3 4): JleficTBUe HA rajJOreHIPOU3BOIHBICBOIHOIO  H
CIIUPTOBOrO  pacTBopa  wwEnoun. Bzanmoneicrterue
JUTAJIOTEHAIKAHOB C MAarHUEM U I[MHKOM.

0/1

0/1

25.

26.

27.

28.

29.

Ankanuensl. byramuen-1,3 wm wmerunOyraauen- 1,3:
CTpOCHHE.

ATNKanueHbl:  M30JMpPOBaHHBIC, KYMYJIUPOBAaHHEIC.
OcobenHocTH AIIEKTPOHHOTO

CTPOCHHSI W  XUMHUYECKHX
CBOWCTB COMPSDKEHHBIX JIINEHOB, 1,2- u
1, 4npucoenvHenue.

CnocoObl IMOJIYYCHHUA U IPUMCHCHUEC AJIKaJIJUCHOB.

ATnKagueHbl: Ba)KHEHIIME XUMHUYECKHE CBOWCTBA
(peaktus MOJIMMEPU3AITUN ).

[Tonyuenue CUHTETHUYECKOTO
KaydyKa U PE3WHBI.

Tema 6. ['asloreHNPOU3BOAHBIE YTIIEBOIOPOJOB (4 Yac
u3  4): TloHatue O  METAJUIOOPTaHUYECKUX
coemuHeHUsX. VICroIb30BaHNETAJIOTHITPOU3BOIHBIX B
OBITy, TEXHUKE U B XMMHUYECKOM CHHTE3€.

1/1

0/1

0/1

1/1

0/1

https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-
2983h95h854a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84h5-
009a2924683567?backUrl=%2F04%2F10

30.

31.

Brruncaenus: OIIPEACIICHUC OJIM BbIXOJa IMPOAYKTa
PEaKMU OT TCOPETUICCKH BO3MOXKHOI'O.

AJKUHBI: CcOCTaB M OCOOEHHOCTH  CTPOCHMS,
TOMOJIOTUYECKUH psf. ALETWIEH — MpOCTEHIINM
IIPEACTABUTEND AJIKUHOB: COCTaB, CTpOEHHE,
¢u3nueckue cBOMCTBA.

0/1

1/1
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https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
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32,

DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
QIKWHOB, SP-THOpUIM3alMs aTOMHBIX  OpOHUTaje
yriaepoaa. XHWMUYECKHE CBOMCTBA: IUMEpHU3aLUU U
TpUMepHu3aluy, OkuciaeHusd. KuciorHele cBoilicTBa
AJIKUHOB, IMEIOIMXKOHIIEBYIO TPOHHYIO CBSI3b.

0/1

33.

34.

35,

36.

[IpakTuueckass pabora: Ilomyuenue aueruneHa u
M3yYEHHE €T0 CBOWCTB.

Aunerumnen: XHUMHUYECKHE

CBOMCTBa (peakium
raJIOreHUPOBAHMS,

TUApATaLAH,

TOPEHUsI ), IOJIYYCHHE U IPUMEHEHHE.

TUAPUPOBAHUS,

Apensl. benszon: cocraB, cTpoeHHe, (QU3NYECKUE U
XUMHYECKHE CBOWCTBA (PEaKIMU raJIOreHUPOBAHHUS
Y HUTPOBAHMsI ), IOJyYEHHE U IPUMEHEHHUE.

IIpaBuio APOMAaTU4YHOCTH,
IIPUMEPHBI ApOMaTHUYCCKUX

COEeIMHEHU.

0/1

1/1

1/1

0/1

0/1

https://lesson.edu.ru/lesson/d86d7d00-

d5b4-491d-aded-

c3ddal9feef4?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6¢919641-

7956-4130-p1fd-

c7e71db395d7?backUrl=%2F04%2F10

37.

Boeluncnenusi:  —  yCTaHOBIEHME  CTPYKTYpPHOMU
(GopMyJibl OpPraHMYECKOro BELIECTBA Ha OCHOBE €ro
XUMHUYECKHX CBOMCTB UM CIOCOOOB MOJTYUYEHHUS.

0/1

https://lesson.edu.ru/lesson/99557a5e-

2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10

38.

Toiyoi: cocTaB, CTpoeHHe, (PU3NUECKHE UXUMHUYECKHUE
CBOMCTBA (pEeaKIMy TAJIOTEHUPOBAHNSI U HUTPOBAHMUIA),
MOJIYYEHUE U MpUMeHeHue. TOKCHYHOCTh apeHOB.

1/1

39.

[IpencraBienne 00  OpPUEHTHPYIOLIEM  JIEHCTBUH
3aMecTuTene B OEH30JbHOM KOJIbLIE Ha IpUMEpE
AJIKWJIBHBIX pasuKaos, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYIIBI, aTOMOB
raJIOr€HOB.

0/1

40,

XUMHYECKHUE CBOMCTBA OeH3oia
TOMOJIOTOB: OKHCJIEHHE TOMOJIOIOB O€H30I1a.

4

0/1
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https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
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41,

42,

43,

I'eneTmueckas CBI3b YrJII€BOAOPOAOB, IMMPUHAIJIC)KAIIUX
K pa3JIMYHbIM KJIaCCaM

Crioco6b1 HOJTyYEHUS
apOMaTUYECKUX YIIIEBOIOPOIOB.
Ocobennoctu
XUMHAYECKUX
cBoiicTB ctupoua. [lonnmepusanus cTupona.
Brruncienus: —  YCTaHOBJICHHE
CTPYKTYpHOU (bopmyIbl
OpPraHUYeCKOTO BEIECTBa HA OCHOBE €T0
XUMHYECKHX CBOMCTB MJIM CIIOCOOOB MOJTYYCHHUSI.

1/1

0/1

0/1

https://lesson.edu.ru/lesson/99557a5e-

2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10

44,

45,

[Tpuponnsie HUCTOYHUKHU yTJI€BOJIOPO/IOB.
[Ipuponnslii ra3 ¥ NONyTHBIE HEPTSIHBIE

ra3el HedTb u ed

npoucxoxaenue.  CrocoOs
nepepaboTKu HedTH: MepEeroHKa,

KPEKUHT
(TepMHUYECKHIA, KATATUTUYECKUI ), TUPOITH3.

T'enernueckas CBSI3b MCXKAY pa3jJnYHbIMH KJIaCCaMU
YrieBog4OpoOa0B.

1/1

0/1

46,

47,

48,

['eHeTnyeckas CBS3b MEXIY pa3IMYHBIMHM KJaccaMu
YTJIEBOAOPOIOB.

[IponykTsl mepepaboTku HEPTH, WX NPUMEHEHUE B
NPOMBIIIJICHHOCTH M B ObITy. KameHHBI yronp u
IPOAYKTHI €ro nepepaboTKu.

Beruncnenusi:  —  omnpeneneHue  MOJICKYISPHOMN
(GopMyNbl  KHUCIOPOIOCOAEPHKAIIETO  OPraHMYECKOro
B€IICCTBA IO MAaCCOBBIM OOJISIM 3JIEMCHTOB, BXOOAIINX
B ero cocraB; mo wmacce (00bEMY) MPOAYKTOB
CrOpaHHusi; 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB PEAKLUU W/ HUIU

0/1

1/1

0/1
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https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
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HCXOAHBIX BEHICCTB.

49,

50,

Ypok o0o0OuieHuss Martepuaia Tembl. KoHTposibHas
pabota o Teme ApoMaTUYeCKHe yrIeBOAOPOIbI.

IIpenenbHble OQHOATOMHBIE CHUPTHL. MeTaHon u
STaHOJI: CTpOeHHEe, (U3HMYECKHE U XUMHUYECKHE
CBOMCTBAa (p€akuu C AaKTUBHBIMM  METaJUIaMH,
rajoreHoBOI0pOAaMHu, ropeHue), MIPUMEHEHUE.
Bonmopoaneie CBSI3u MEXAYy MOJEKYJAaMU CIUPTOB.
JlelicTBue MeTaHOJIa M ATaHOJIAa HA OPTaHU3M YEJIOBEKa.

0/1

1/1

0/1

https://lesson.edu.ru/lesson/5439¢18b-

7440-4b6f-bf84-

c04fa471694f?backUrl=%2F04%2F10

51.

52,

[IpenenbHbBlE  OMHOATOMHBIE  CHUPTHI:  U30MEpUS,
kinaccuukanus. Puznveckre CBOWCTBA aJIKaHOJIOB.

XHUMHUYeCcKUe CBOMCTBa AJIKAHOJIOB:

Acrujipataliid OKHUCJICHUA, B3aHMMOJCHCTBHE
C OpPraHU4YCeCKMMH MW HCOPIraHUYCCKUMHU KHCIIOTaAMMU.
IIpencraBneHme (0) MEXAaHHM3ME peaKIui
HVKJ'IGO(bI/IJ'ILHOFO 3aMCIICHHA.

0/1

0/1

53,

54.

55.

MHoroaToMHbl€ CIUPTHI. DTUIECHIIIUKOIb UTJUILICPUH:
cTpoeHue, (Qu3nyeckue © XUMHUYECKHE CBOMCTBA
(B3auMoOJIelicTBHE  CO  IICJIOYHBIMH  METaJlIaMH,
KaueCTBEHHAs] pPEeaKIusi Ha MHOTOATOMHBIC CIUPTHI).
[elictBue Ha opranusm uenoBeka. [IpumeHenue
TIIUMUEPUHA U STHJICHTJIUKOJIS.

MHoroaroMHbIe CIIUPTHI: B3aUMOJEHCTBUE C
OpPraHMYECKUMH W HEOPraHWYECKMMH KHCIIOTaMHU.
[Ipocteie 3¢upsl, HOMEHKJIaTypa

uzomepus. OcobeHHOCTH
(GUBUYECKUX U XUMUYECKUX CBOMCTB.

@®eHon:  CTpOeHHEe  MOJEKYNbl, (U3NYECKue U
XUMHUYEeCKHe  CBOHCTBa.  TOKCHYHOCTH  (peHoua.
[Tpumenenue ¢eHona. Beruncnenus — 1no ypaBHEHHUIO
XUMHUYECKON peakiuu (Macchl, 00béMa, KOJIMYECTBa

1/1

0/1

1/1
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https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

UCXOJHOIO BELIECTBA WM NPOAYKTAa pPEaKIUH IO
U3BECTHBIM Macce, 00BbEMY, KOJHMYECTBY OJHOTO W3
MCXOJHBIX BEILIECTB WM MPOAYKTOB PEaKLIUH).

56,

57,

58.

@deHONI:  B3aWMHOE  BJIMSHUE  THIPOKCOTPYIIIIBI U
0eH301bHOTO siApa. OCOOEHHOCTH XUMUYECKIX CBOHCTB
denona. KauecTBeHHbIC peakiuu Ha (EHOJI.
DenonopManbaeruaHas CMOIIA.

[IpakTuyeckast pabota. Pemenue
9KCIIEPUMEHTAIBHBIX 3a/1a4 TI0 teme «CrnmpThl
U (EHOIBI.

AJII:I{GFI/IIH)I N KCTOHBI. q)OpMaJIBIIGFI/II[, alcTalbaACTUua:
CTPOCHHC, (I)I/I3I/I‘16CKI/IC A XMMHYECKHE CBOMCTBa
(peaKHI/II/I OKHCJICHUA n BOCCTAaHOBJICHHA,
Ka4CCTBCHHBLIC peaKHI/II/I).

0/1

0/1

1/1

0/1

https://lesson.edu.ru/lesson/8664b319-

0ba3-4945-bh076-ch7ae58580b90

59,

DIEKTPOHHOE CTpPOEHHUE KapOOHMJIbHOU
TPYIIIIBL I'omonoruueckue
pAAbI AJIbACTU 0B u
KETOHOB: M30MEPHS.

0/1

60.

[IpencraBneHue 0 MEXaHHU3ME peaKIui
HVKJ'IGOd)I/IJ'II)HOFO IPUCOCANHCHHUA AJIBACTHUIOB.
BOCCTaHOBHeHI/IH), NOJIYYCHHEC U ITPUMCHCHHUC.

0/1

61.

dopmanberu, aleTanbIeru: ToaydYeHne u
IPUMCHEHUE.

A1nieToH: CTPOEHHE, (hu3HYEeCKUe H
XUMHYCCKHUC CBOﬁCTBa (‘DeaKHI/H/I OKHCJIICHUSA )41
BOCCTAHOBJIEHHS ), TOAYYEHNE U IPUMEHEHHE.

1/1

62.

Bbluucnenus: —  ompeneneHue  MOJIEKYJISIPHOM
(GOpMyITBI OpPTaHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIIUX B €0 COCTaB; IO Macce
(00BEMY) TIPOAYKTOB CrOpaHusi; TIO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOITYKTOB PEAKLUUU HU/UIH

0/1

127



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

UCXOJHBIX BEIIECTB;, — YCTAHOBJICHHE CTPYKTYPHOMH
(bopMyIIbI OPraHNYecKOTO BEIIECTBA HA OCHOBE €T0
XUMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOTyYEHUSI.

63.

KoHTtposbHas padota mo teme CriupThI.

0/1

0/1

64.

65.

66.

67.

OOHOOCHOBHBIE TMpe/eTbHble KapOOHOBBIE KUCIOTHI.
MypaBbuHAasE W YKCyCHas KHCJIOTBL: CTPOCHHE,
dusznueckne W XUMHUYECKHE CBOWCTBa (CBOMCTBA,
obmme amst kimacca kucioT). IlpakTudeckas pabora.
CaoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI.

OcoOenHoctu CTPOCHHSI  MOJIEKYJ
KapOOHOBBIX

KHCJIOT. Wzomepuss  wu HOMEHKJIATypa.

Bonopoanbie cBs3u Mexay MOJIEKyJaMH KapOOHOBBIX

KHCJIOT.

OHOOCHOBHBIE ITpeJieNIbHbIe  KapOOHOBBIE KHUCIIOTHI:

PEaKIMK C y4yacTHEM YTIJIEBOJOPOJIHOTO pajuKaa.

MypaBbuHas " yYKCyCHast KHCIIOTHI:
peak

sl

STepuUKaAIHU, TOITy4YeHUE U IPUMEHEHHE.

1/1

0/1

0/1

1/1

1/1

https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d

https://lesson.edu.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

https://lesson.edu.ru/lesson/71ac43f2-
20d4-4945-a0eb-1e59cd5f4dof

68.

OcoOeHHOCTH ~ CBOICTB ~ MYpPaBbUHOM  KHCIIOTHI.
Mmuoroo6pasue KapOOHOBBIX KUCIIOT.
[TpencraBurenn BBICILINX KapOOHOBBIX
KHCJIOT:

NAJIbBMUTHHOBAs, TMHOJIEBAS, JINHOJIEHOBAS KUCIIOTHI.

0/1

69.

Ocobennoctu CBOMCTB HENPEAETBHBIX
U apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.

0/1

70.

CTeapI/IHOBaSI u OJICMHOBAs KHCJIOTBI KakK
MPEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX KUCIIOT. MEbIa

1/1
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https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOILIEE TeHCTBHUE.

ITonsarue O CHMHTCTHUYCCKUX MOKIIHNX

[ cpenctBax(CMC). 011
[TonATHE O NpPOM3BOAHBIX KapOOHOBBIX KUCIOT —
72, cIOKHBIX d(upax, aHrWApHIax, ragoreHanruapuaax, 0/1
amu1ax, HUTPUJIax.
CrnoxHble 3¢upbI Kak
73, IPOU3BOIHBIC 11
KapOOHOBBIX ~KHCJIOT. I'maponus CJIO’KHBIX
3HpOB.
74 Crnoxuble 3gupsl. ['omonornueckuit psn, oOmas /1
| (hopmyna, nzoMepusi 1 HOMEHKIIATypa.
[IpakTryeckast pabora. Pemenne
75. sKcniepuMeHTaNnbHBIX 3amad 1o Teme «KapOonoseie 0/1 0/1
KHCIOTHI. CII0XKHBIE 3PHUPBI».
Kuper. T'maponus  xupoB. IlpuMeHeHue KHpOB.
buonoruueckass ponb >KuUpoB. Berumcienus: — 1o
YPaBHEHHIO XUMHUYECKOW peakuuu (macchl, 00bEMma,
76. KOMYECTBa HMCXOJHOTO BellecTBa Wik mpoaykra 1/1
peaKkIuu 10 W3BECTHHIM  Macce,
00BbEMY,  KOJIMYECTBY  OJHOTO U3  HMCXOJIHBIX
BEIIECTB MJIM TPOAYKTOB PEAKIIHNH).
Kupsl: ctpoenue, pusnueckre CBOMCTBA.
77, OCOOEHHOCTH CBOWCTB JKHpOB, coiepskamux ocratku  0/1
HETpeIeTIbHBIX )KUPHBIX KUCIOT. XKUpHI B IpUpoe.
KontpomnbHas pabora:
78. «Kucnopoaconepxariue 0/1 0/1
OpPTraHUYECKUE COCIUHEHMSI.
79, VYraeBoasl: cocTaB, KJIAacCH(HKAIMS YIJIEBOJIOB 11 https://lesson.edu.ru/lesson/709ce43a-

(MoHO-, am- ® Tonucaxapuabl). [mokoza —

deb6-4281-963b-01d2e212d4d0
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80.

MPOCTSHINIMKE MOHOCAXapUa: OCOOCHHOCTH CTPOCHUS
MOJICKYJbI, (U3MYECKHEe M XUMHUYECKHE CBOWMCTBA
(B3aumogericteue cruapokcuaoM meau(Il), okucienne
aMMHMa4YHBIM ~ pacTBopoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIIIOKO3bI), HAXOXKICHHE B
npupojae, MNPUMEHEHHE,  OWOJIOTHMYECKas  pPOJib.
doTocunTE3.

®pyKTO3a KaK U30MEP TIIFOKO3BI

Onrthueckas N30MEpHSI. Komnpuaro-
LIENHAas TAYTOMEPHS Ha MpUMEpPE

MOJIEKYIBLI  TJIIOKO3bI,  NPOEKIIHHU
Xeyopca, o.,3-aHoMepBI [TIIOKO3EI.

0/1

81.

MOHOC&X&pI/II[bIZ TajJaKTO34, DI/I6033., AC30K-
CH[2H603a. duznueckue CBOWCTBA U HAaXOXKICHHCB

pupoJie.

0/1

82.

Caxapo3a — Mpe/CcTaBUTENb JIMCAaXapUA0B, THAPOIU3,
HaxOoXKJIeHWE B MpuUpoje U npumenenue. Kpaxmam u
HEJUTI0N03a KaK MpUponaHble monuMmepbl. CTpoeHue
Kpaxmala | Heyutrono3bl. dusudeckre U XMMHUYECKUE
CBOMCTBA Kpaxmasia (THAPOJIN3, KAaUeCTBEHHAs! PEaKIIHs
C HOJIOM).

0/1

83.

84,

I[I/ICB.XElpI/II[BIZ MaJIbTO3a n JIAKTO34.
BoccranapiauBaromue u HEBOCCTaHAaBJIMBAKOIIUC
AUCaxapuubl. HOHHC&X&pI/II[I)II I'TMKOI'CH. CTpoeHHe
MaKpOMOJICKYJI INTUKOIr'CHA.

XUMUYECKUE  CBOWCTBA  LEJUIIOJIO3BL:  THUPOJIH3,
nonyueHue d¢upoB  nemmono3bl.  [lonstue 00
HUCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN
MIENK).

0/1

0/1

https://lesson.edu.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716

85.

Awmunpl. MeTuiaMHH M aHWJIMH: COCTaB, CTPOEHHUE,
(dusnyeckie M XMMHUYECKHE CBOWCTBAa (rOpeHwHe,
B3aUMOJENCTBUE C BOJAOI U KUCIOTAMH).

1/1
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86.

Knaccudukanus aMUHOB: anudaruyeckuen
apoOMaTHYECKHUE; NEepPBUYHbIE, BTOPUYHBIE U
TpeTuuHble. AMHUHBL: H3oMepusi. CrocoObl MONTy4YeHUS
U TpUMEHeHHe anudarndeckux aMmuHOB. [lomyuenue
aHWIMHA U3 HUTPOOEH30a.

0/1

87.

B3auMHOe  BaMsHME ~ rpynm  aTOMOB B
MOJIEKYJIE

aHWJINHA. OCOOEHHOCTH XMMHUYECKUX CBOWCTB
aHwivHa. KauecTBeHHblE peakuMM Ha  aHUJIMH.
AMUHBL: AJIKUIIMPOBaHUE, B3auMo/IelicTBHE
NEPBUYHBIX AMHMHOB ¢ a30TUcTOM Kucioroil. Coinn
QIKUIIAMMOHMSL.

0/1

88.

89.

AMHHOKHCIIOTBI KaK

amQoTepHbIC
OpraHuYecKHe COCTMHCHHSI. dusnueckue u
XUMUYECKHE CBOMCTBA aMUHOKUCIOT (HA mpuUMepe
rnunuHa). bruonorunueckoe 3HaueHHE
AMHUHOKUCJIOT. HGHTI/II[I)I.

Homenknarypa n wu3omepus. OtaenbHbIE
MPEACTABUTENM  O-aMUHOKHCIIOT: TJIMIMH, aJlaHuH,
(heHnIaJIaHuH, CEpUH, DIYTAMHUHOBAs KHCJIOTA, JU3HUH,
uucrend. Onruyeckass M30MepUs aMHHOKHCIOT: D- u
L-aMUHOKHMCIOTEI.

1/1

0/1

https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

90.

91.

92.

Peakmus MNOJIMKOHACHCAIIUH, O6pa30BaHI/Ie MEITHIHON
CBsI3H.

benkn kak mnpupojHBIE BBICOKOMOJIEKYJSPHbBIE
coenquHeHus. llepBuunas, BTOpHYHAs U
TpeTU4yHasi CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA
OEnKOB: TUAPONU3, JEHATypalus, KauyeCTBEHHbIE
peakiuu Ha OeNKH.

ITonsatne 006 A30TCOACPKAIMHNX TCTCPOHNUKITNICCKHUX
COCIMHCHHUAX. I TupuMUANHOBEIS u OYPHUHOBEIC

0/1

1/1

0/1
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ocHoBaHus. HyKJIEMHOBBIE KMCJIOTBI. COCTaB,
CTPOCHHUC U Oouosioruyeckas POJIb.

[IpakTuyeckas pabora. Pemenune
93. sKCIIepUMEHTAIBHBIX  3a]ad 110 TEME 0/1 0/1
«A30TcoepKAIINE OPTAHUYECKUE COSTMHCHHUS.
OCHOBHBIC MOHATHS
XAMHU
BBICOKOMOJICKYJISIPHBIX COCAMHEHMIA: MOHOMED,
MOJIAME CTPYKTYpHOE 3BEHO CTENEHb
94, HOJII/IMeg;BaHI/II/I, pyfpeyfll)ﬂaa MOJIGKyJIfI,pHaSI macca. 1/1 https://lesson.edu.u/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a
OCHOBHBIC METOBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX coeIMHEHU I —
MOJIMMEPH3AIHS U TIOJTUKOHICHCAITHS.
IIpencraBneHme 0
g5, CTCPCOPCTYIAPHOCTH 1 Haz[MouneKVMpHoﬁ CTPYKTYPE (/g
IIOJIMMEPOB, 3aBUCUMOCTb CBOMCTB IOJUMEPOB OT HX
MOJIEKYISIPHOTO ¥ HAAMOJEKYJIIPHOIO CTPOESHHSL.
[IpakTnyeckas pabora. Pemenune
gp, PKCTICPUMEHTATbHBIX 337124 o TeMe /1 /1
«Pacno3HaBanue OpraHUYEeCKUX
COCTUHEHUI.
[TmacTmacchr (MOUATHUIICH, TIOJIUTIPOTIUJICH,
MOJUBUHUIXJIOPH, HOJMCTHPOJ). HarypalpHBIA U
CHHTETHYCCKHE Kay4yKH (OyTaIMCHOBBIMH,
97. XJIOPONIPEHOBLII )il H30IPEHOBEIN). Bogokna: 1/1
HaTypaJdbHbIE (XJIOIIOK, IIEPCTh, IETIK),
HMCKYCCTBEHHBLIE  (AlleTaTHOE  BOJIOKHO,  BHCKO3a),
CHHTETHYCCKHE (KAIIPOH U JIaBCaH).
ITmacTmacchr: MOJMMETHIIMETaKpUIIaT, MOJIU-
98. kapOoHnatel, monuITWIeHTepedTanar.  Yrtwmsarus 0/1

u Hepepa60TKa IJIaCTHUKaA. SHaCTOMepHI CHUJINKOHBEI.
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[MomuMepsl  cOELUAILHOrO Ha3HaueHus  (TedJioH,
KeBJIap, SJIEKTPOIPOBOJISIINE HOJUMEDBI,
OunopasiiaraeMsle IMOJIUMEDEIL).

[IpakTrueckas pabora. Pemenue
99. AKCIIEPUMEHTANIbHBIX 33/1au 1o TeMe «Pacmo3naBanue
IUIACTMACC M BOJIOKOHY

0/1

0/1

HUTorosasi kKoHTpoJIbHasI padoTa 3a kypc 10
KJjiacca

100.

IToBTOpEHue. I'enernueckas CBS3b
101.  wmexny
Pa3IMYHBIMU KJIACCAMU OPTraHUYECKUX COEANHEHHI

[loBTropenue.  Bpumcnenus: —  onpeneneHue
MOJICKYJISIPHOW (HOPMYJIBI OPraHUYECKOTO BEIECTBA
10 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
cocrtaB; 1o Macce (00bEMY) MPOJSYKTOB CrOpAaHHUS; IO
102. konuuecTBY BemiecTBa (Macce, 00BEMY) MPOIYKTOB
PEaKIy W/WIA UCXOTHBIX BEUIECTB; — yCTAaHOBJICHHE
CTPYKTYPHOM (OpPMYNbI OPraHUYECKOIo BeIlecTBa Ha
OCHOBE €T'0 XMMHUYECKHX CBOWMCTB WIJIH CITIOCOOOB
HOJIy4YEHHSI.

1/1

0/1

0/1

1/1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34/102
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
— Xuwmus, 10 kmacc/ I'abpuensu O.C., OctpoymoB WU.I'., CnagkoB C.A., AkiinonepHoe oomectBo «M3marensctBo «IIpocBeiienne»

— Xwuwmus, 11 knace/ IN'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., AkumonepHoe obmectBo «M3narenbctBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

— Xumus, 10 knace/ I'abpuensn O.C., Octpoymos N.T'., Cnankos C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenieHuey

— Xumus, 11 kmace/ IN'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AknmonepHoe obmectBo «M3narenbctBo «IIpocBerienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru

https://lesson.edu.ru
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