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HOACHUTEJIBHASA 3AIITMCKA

MopenbHas CHUHXpPOHM3UpPOBaHHAs paboyas mporpamma no XuMuu (0a30BbId U
yriayOneHHbl ypoBHH) ania oOyuaromuxcst 10-11 kimaccoB cocTaBieHa Ha OCHOBE
CJIEIYIOIIMX HOPMATUBHO-TIPABOBbIX IOKYMEHTOB:

1. ®enepanpublii 3akoH 0T 29.12.2012r. Ne273-D3 «O06 obpa3oBanuu B Poccuiickoit
denepanum»

2. @enepanbHbIA TOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTAHIAPT CPEIHETO OOIIETO
obpazoBanus ([Ipukaz MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoii @enepanuu
ot 17 mas 2012 r. Ne413»).

3. ®enepanpHas paboyasi mporpaMMa CpeJHEro oO0IIero oOpa3oBaHUs MpeaMETa
«Xumus» (ms 10-11 kiraccoB 06pa3oBaTeNbHBIX OpraHu3alinii). bazoBeiil ypoBeHb. —
Mocksa, ICMO. - 2025.

4. denepanbHas pabouas mporpaMma CpeaHero oOuiero odpaszoBaHusl mpeaMeTa
«Xumusi» (mis 10-11 kitaccoB 00pa3oBaTeNbHBIX OpraHU3aluii). YTIyOneHHbIN
ypoBeHb. — MockBa, UICMO. — 2025.

c yuérom Konnenmuu mnpenogaBaHusi ydeOHOro rmnpeameTa «XUMHUS» B
oOpasoBaTebHBIX OpraHu3aiusax Poccutickoit denepanun, peaan3yoniX OCHOBHBIC
oOmeoOpazoBarenbHbie  mporpammbl  (yTBepkiaeHa  Pemenwmem — Kosmteruu
Munnpocsemenus: Poccun, npotokoit ot 03.12.2019r. Ne [1K-4BH) nu denepanbHoit
paboueit mporpaMMbl BOCITUTAHUS.

OcHOBY MOAXOJOB K pa3pabOTKE MOJEIbHOW CHHXPOHU3UPOBAHHOW paboueit
mporpaMmbl  0a30Boro W yriayOia€HHOro wusydeHus mnpeamera «Xumus» B 10-11

KJlaccaX, K OIpeAesieHuto oOIled cTpareruu oOy4YeHUs, BOCHUTAHUS U Pa3BUTHUS



oOydarommxcs  CpelcTBaMM  ydyeOHOro  mpeamera  «XUMHA»  COCTaBHIIU
koHuentyanbHble nonoxkeHus OGI'OC COO o B3auMOOOYCIOBIEHHOCTH ILENEH,
COJIepKaHMsl, pEe3yJbTaTOB OOyuYeHHs U TpeOOBaHMM K YPOBHIO TMOJATOTOBKU
BBIITYCKHUKOB.

W3yuenue mnpeamera, peanu3zyemMoe B YCIOBUAX JU(PepeHLpOBAHHOTO,
npoGuIbHOrO  00y4YeHus, MPU3BAHO oOOecnevyuTh O00IIe00pa3oBaTEIbHYI0 U
OOLIEKYIbTYPHYIO TOJITOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOUMYIO AJIsSalanTaluu
UX K OBICTPO MEHSIOIIHUMCS YCIOBUSM >KM3HU B COLIMYME, a TAKXKe JUIsl IPOJOJIKEHUS
0o0y4eHUs B CPETHUX CIEIHATBHBIX M BBICIIUX yU4€OHBIX OpraHU3aIUiX, B KOTOPBIX
XUMUS SBISIETCS OJTHON M3 MPUOPUTETHBIX JUCITUTIINH.

B cooTBeTCTBMM C JaHHBIMHM TOJOKEHUSMH MOJEIbHAs CUHXPOHU3UPOBAHHAS
pabouyast mporpamMma cpeaHero ob6mero oOpa3zoBaHus (0a30BBIE  YPOBEHB):
yCTaHABIMBAET  O0s3aTeNbHOE  (MHBApUAHTHOE)  NPEIMETHOE  CojepiKaHHe,
oTpeieNsieT KOJTUYECTBEHHBIE U KAYECTBEHHBIE €T0 XapaKTePUCTUKU Ha KaXJIO0M dTarle
U3Yy4EHHsI PEeMETA, MPeyCMaTpUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COICPKAHUS U
pacmpeieNieHus ero o KjlaccaM, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;da€T IpuMepHOe
pacnpeneneHue Y4eOHBIX YacoB IO TEMAaTHYECKUM pas3fenaM, pPEKOMEHIYyeT
NPUMEPHYIO TIOCIEAOBATEIbHOCTh HM3YYEHHsI OTACJIBHBIX TEM Kypca C Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBsS3€H, JOTMKH Y4eOHOro Tpolecca,
BO3pacTHBIX oOcoOeHHocTer ywammxcss 10-11 kmaccoB; nmaér METOIUYECKYIO
MHTEPIPETALNIO LIEJIEH U3YUYECHHUS NTPEAMETA HA YPOBHE: COBPEMEHHBIX TPUOPUTETOB B
cUcTeMe cpeAaHero oOuiero oOpa3oBaHMs, COACPKATEIbHOW XapaKTepUCTUKU
IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHHMS OCHOBHOW 00pa30BaTEIbHONW MpPOrpamMMbl
CpelHero ooO1ero o0pa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX),
OCHOBHBIX BHJIOB YY€OHO-IIO3HABATEJIIbHOW JAESITEIBHOCTH YYEHUKAa IO OCBOCHHIO
conepxkanus npeamera. [lo BceM Ha3BaHHBIM IMO3ULKAM B IIporpamMme coOJroJeHa
npeeMcTBeHHOCT, ¢ DenepanbHoil paboueld mporpaMMod OCHOBHOTO OOIIEro
oOpazoBaHus 1o xumuu (17151 8—9 KmaccoB 00pa30BaTENbHBIX OpraHu3aIlii, 0a30BbIH
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YPOBEHB).

MopenbHass ~ CUHXpPOHM3MpPOBAaHHas ~ pabodas  mporpaMMa  HUMeEeT  Lefb
CUHXPOHHU3UPOBATh COJEP)KaHWE Y4EeOHOTO MpeameTa sl HM3yYeHHUs MpeaMeTa

«Xumusi» B 10-11 knaccax B paMkax MyJIbTUIIPO(PHUIBHOIO y4€OHOTO IUIaHA.

Henu m 3agaum yueOHOTO mpeaMera «XHUMHS» B COOTBETCTBYIOIIEM pasjelie
IpOrpaMMbl MPEACTABICHBI COBMECTHO, KaK JJisi 0a30BOTO, mak u 0Jis Y2ayOnéHHO20
ypoenenitl,

B paszpene Ilnanupyembie pe3yiabTaThl OCBOCHHUS Y4YEOHOro mpeamera «XHUMHsI»
CUHXPOHM3AIIMSI TIPEJICTaBICHA B BHUJIC JIOMOJIHEHUS K 0a30BOMY YpOBHIO, 2 UMEHHO,
[IpeameTHbIe pe3yabTaThl, HOCTUTaeMble OOYYAIOMIMMHKCS Ha YIIyOJIEHHOM ypOBHE
M3ydeHMs] XMMUH, BbIJETIEHbI Kypcusom'?,

B pazgenax CopepkaHve marepuana M TeMaTHuecKoe IIaHUPOBAaHUE HMMEETCS

2 kak Ha 0a30BOM, Tak U Ha

BBIJICJICHHBIN MaTepuas, UMEIOUIUN MOoA4YepKUBaHHUE
yriayOa€HHOM YPOBHSIX, KOTOpPBIM HM3y4aeTcsl B O3HAKOMUTEIHHOM IUIaHE U HE
BKJIIOUAETCSl B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHuss OOII COO.

B pazgene Tematudeckoe IJIaHUPOBAHUE TPUHIUII CUHXPOHU3ALUUA TPOSBICH
CICAYIOIMKUM 00pa3oM: Yachkl HEJEIbHON HArpy3Ku IJjis yriayOnéHHoro u 6a3oBOTO
ypOBHEH yKa3aHbl TaKUM 00pa3oM, 4TO OJHa Tema (OJWH Yac B HEACNI0) €IUHA JUIs
JIBYX YPOBHEH, a OCTaJIbHBIE JIBA Yaca U TEMbl HEIETbHON HArpy3KH JIJIsl YIIIYOJIEHHOTO
YPOBHS yKa3aHbI B CTPOKAX HUKE U TOJIBKO VISl 9TOTO YPOBHS. YacTh pe3epBHBIX YACOB
MO3BOJIMJIa BCTPOUTHh HEOOXOJIUMOE KOJIMYECTBO YACOB B TEMax HM3YUCHHsI, a TAKKe
OpraHu30BaTh M TEMATUYECKOE MOBTOPECHHE KaK Ha 0a30BOM, TaK W HA yriayOJIEHHOM

YPOBHSX, M1 UTOTOBOE MOBTOpeHUE; B rpadax «KommdecTBo 4acoB yKa3aHbl TaKKe Te

4achkl, KOTOPbIE B3SITHI U3 pe3epBa (yka3zaH cUMBOI «P»).

! Kypcusom B TekcTe nporpammel B pasgenax «Lleau n sagaun», «MpeameTHble pesyabTaTbl» BblAeNeHbI3IEMEHTbI,
KOTOpble NpeacTaBieHbl ANA U3ydeHUa Ha yray6aEHHOM ypoBHe
2 MoguyepKMBaHUE MMeET MaTepuan, KOTOPbIN U3y4aeTca B 03HAKOMUTENbHOM NaHEe U He BK/0YAEeTCA BCOCTaB

npegmeTHbIX pesyabTatos ocBoeHma OO0 COO
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I[Ipu  ¢dopmupoBanun TemMaTHUECKOro IUJIAHUPOBAHUS  MPEAYyCMATPUBAIOCH
pacnpeieJIeHUe YacOB BHYTPH TEM U MEXIY TEMAaMH C LI€JIbI0 00ecrieyeHus! HeIeTbHON
Harpy3ku i OOydYaromiuxcsi, M3y4yalollMX XUMHIO Ha YIUIYOJIEHHOM YpOBHE.
IlepepacnipeneneHue 4acoB MEKJIYy HEKOTOPBIMH TEMAaMH ITO3BOJIMIIO COXPAHUTH
TeMaTU4YEeCKUN yueOHbIH 00BEM MaTepuasa, UCIOIb30BaHUE PE3EPBHBIX YaCOB TaKKe
oOecreymso Hajauuue Y4eOHbIX 4YacoB Ha 00O0OIIeHHE, UTOTOBOE NOBTOPEHUE U
KOHTpPOJIb y4eOHOro mMarepuana. TakuMm oOpa3oM, CHHXPOHHU3AIUS TEeMAaTH4YeCKOTrO
IUTAHUPOBaHUs 0a30BOr0 U YriayOJNEHHOTO YpOBHEW H3Y4YEHUS XUMHUHU IOJHOCTHIO
COXpaHWJIa COAEpKaTEeNbHBIM AaclekT mnporpaMmbl KypcoB 10-11 xknaccoB nms
MYJIBTUIIPOPUIHLHOTO YYEOHOTO IJIaHa.

JlanHasi mporpamma SIBJISIETCS OPUEHTUPOM ISl COCTaBJICHUSI pabovyuX Mporpamw,
aBTOPbl KOTOPBIX MOTYT IPEIJIOKHATH CBOHM IIOAXOX K CTPYKTYPUPOBAaHUIO H
[OCJIEI0BATEIBHOCTH HM3y4eHHUs ydyeOHOro MmaTepuana, a TakKe CBOE BUICHHE
OTHOCHUTEJIbHO BO3MOYKHOCTH BBIOOpAa BAapUATHUBHOW COCTABIISIIOIIEH COJAEpKaHUS
npeaMeTa JOTOJHUTENBHO K 0053aTebHON (MHBApUAHTHOW) YacTH €ro COJAEp KaHus
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpEeMEHM PEKOMEHIYyeTCs JUIsd
peain3allid  aBTOPCKMX TMOAXOJOB K HCIHOJb30BAaHUIO pa3zHOOOpa3HbIX (opM

opraHu3ainuy yaeOHOro mporecca.

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUSD»

XuMudeckoe 00pa3oBaHHE, IOJIy4aeMOE€ BBIMYCKHUKAMU CpPEIHEH IIKOJIBI,
SBIIIETCS HEOTHEMJIEMOM YacThio X 0OpazoBaHHOCTH. OHO CIY)KHT 3aBEpIIAONUM
ATAroOM peaiu3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX
LIEHHOCTEW, TMPUCYIIUX IEJIOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHus. OTH
LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, POPMHUPOBAHKS MUPOBO33PEHUS U
oO11ei KyJIbTYphl YelIOBEKa, a TaKXKE€ AKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U MMPUPOJIHOMU cpene. PeannsyeTcs xumudeckoe o0pa3oBaHue
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yYaIuXcsl CpeHeN MIKOIbI CPeACTBAMU yUeOHOro mpenMera « XuMHUs», COep:KaHue
U TIOCTPOCHUE KOTOPOTO OMPENENIeHbl B MporpaMMe ¢ y4€TOM CHelupUKd HAYKH
XUMUHU, €€ 3HAYCHUS] B MO3HAHUU MPUPOJLI U B MaTepUaIbHOU >KM3HMU OOIleCTBa, a
TaKKe ¢ y4€TOM OOIMX IeJed W MPUHITUIIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeJIHeTo o01iero oopasoBanus B Poccuiickoit denepanuu. Tak,
HarpuMep, Tpu  (GOPMUPOBAHUU  COJEpKAHUS MpeaMeTra «XUMHUS»  YUTCHBI
CJIEIYIOIINE TIOJIOKEHHUS O CIIeIM(PUKE ¥ 3HAUCHUH HAYKU XUMUU:

XUMHST KaK DJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HUT'PaeT 0COOYyI pPOJb B
COBPEMEHHOM IIUBUIIM3AIMHU, B CO3/IaHUN HOBOM 0a3bl MaTepuaIbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJi B (OPMUPOBAHHE PAIMOHAILHOTO HAYYHOTO MBIIUICHHS, B
CO3JIJaHHUE IICJIOCTHOTO TPEACTaBICHUS 00 OKpYXKaroIeM MHUPE KaK O €JIUHCTBE
IPUPOJBI M YEJIOBEKa, KOoTopoe (GOpMHUPYETCsl B XMMHUU HAa OCHOBE MOHWUMAHHS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTIMU MPUMEHEHUSI.

CoBpemeHHass XuUMHsS KaK HayKa co3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUW HaIpaBjIeHa Ha pelieHre rao0aabHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHA
YEeJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOW, THUINEBOM, HKOJOTHYECKOU
0e30macHOCTH ¥ OXpaHbl 370pOBbs. TeCHO B3aMMOJCHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HayKaMU, XUMUS CTaja HEOThEMIIEMOW YacThiO MUPOBOM KYJIBTYpHI,
HEO0OXOIMMBIM YCIIOBUEM YCIEIIHOTO TPY/Aa U KU3HH KaXkJI0T0 WICHA 00IIeCcTBa.

B cootBerctBumM c obmumu nensimu ¥ npunnunamu COO copepikaHue mpenMera
«Xumusa» (10-11 kmaccel, 0a30Bblii  yYpOBeHb H3YYE€HHSI) OPHUECHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY O0yUYarOMMXCs, HEOOXOUMYIO
UM JUIs BBIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKIIOYEHUS B
KU3Hb COIIMYMa, TIPOJOJDKEHUSI 00pa30BaHUs B PA3IUYHBIX 00JIACTSAX, HE CBSI3aHHBIX
HEMOCPEJACTBEHHO C XUMHUEH.

CocrapnsitoniuMu~ nipeaMeta  «XUMHUA»  SABISIIOTCST  0a30Bble  KYpPChl  —

((OpFaHI/I‘-ICCKaﬂ XUMUA» H «06111351 N HCOPraHW4CCKad XHUMHA», OCHOBHBIM
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KOMIIOHEHTOM COJIEP’KaHUsA KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMA
3HAHUW MO HEOPraHWYECKOM XUMHUHU (C BKJIIOYCHHUEM 3HAHUN W3 OOIIeN XUMUU) U
oprannyeckor xumuu. DopMHUpOBaHHME NAHHOM CHUCTEMBl 3HAHUW NIPU U3YUYCHUHU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pasusi BEIECTB
Ha OCHOBE OOILUX MMOHATUH, 3aKOHOB U TeopHil XuMUHU. CTPYKTypa COAEPKAHUSIKYPCOB
— «Oprannyeckas xumusi» U «O01Ias U HeopraHuyeckas XuMus» cPopMUpoBaHa B
OporpaMMe MO XMMHH Ha OCHOBE CHCTEMHOr0 MOJAXO0Ja K HM3Y4YEHHIO Y4eOHOro
MaTepuajiia U OOyCJIOBJI€EHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OnpeeNEHHBIX TEOPETUUECKUX YPOBHSX. B Kypce opranuueckoil XMMUU BelIeCTBa
paccMaTpHUBAalOTCS Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHUS OPraHUuyYecKHuX
COCJIMHEHUM, a TAK)Ke Ha YPOBHE CTEPEOXMUMHUYECKUX UAJICKTPOHHBIX MPEICTaBICHUN
o ctpoeHun BemecTB. CBeneHuss 00 M3y4yaeMbIX B Kypce BeIIECTBaX JAarOTCs B
Pa3BUTHH — OT YTIEBOJAOPOJIOB A0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOoeuHeHuN. B
Kypce OpraHMYeCKOW XUMHUHU IMOJY4aloT pa3BUTHE CGHOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs MEpPBOHAYAIbHBIE MPEICTABICHUS O XUMUYECKOU
CBsI3M, KJIACCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT
UX CTPOCHHUSI, O XUMHYECKOU PEaKIIUH.

B mpeamere «Xumus» 6a30BOro ypoBHS paccMaTpUBACTCS M3YUCHHBIM HAa YPOBHE
OCHOBHOTO 00IIIero 00pa30BaHUS TEOPETHUYCCKUN MaTtepual U (PaKTOJOTHUCCKHUE
CBEJICHHMS O BEILIECTBAX U XUMHUUECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01mas u
HEOpraHuyecKkass XUMHs» O00y4arolmMMCs IPEIOCTaBIseTCs] BO3MOXKHOCTh OCO3HATh
3HaYeHHE IMEPUOJUYECKOr0 3aKOHA C OOILETEOPETHUECKUX U METOJOJOTHYECKHUX
MO3UIHM, TITy0)Ke MOHSATh UCTOPUYECKOE M3MEHEHHE (PYHKLIHH 3TOro 3akoHa — OT
oboOmmaromer 10 o0BACHSOMENH W TporHo3upytonieii. Eqnnas cucrema 3HaHMiA O
BOKHEMIIINX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U MPUMEHEHUH, a TAKKE
0 XHUMHUYECKHX pEeaKUuAX, HX CYHHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS

nononHsercss B Kypcax 10 m 11 kiaccoB 3jeMEHTaMH COACP)KAHMS, WMEIOITUMU



KyJIbTYpPOJIOTUYECKMII M TPUKIAJAHOW XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT
MOHUMAHHUIO B3aUMOCBSI3U XUMHUU C JAPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATEILHOM MW  NPAKTUYECKOM  JI€ATENbHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUH U MPAKTHUECKHUX
MPUJIOKEHUN XMUMUH, TMOMOTal0T BBIMTYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICITUBATH
uHDopMalMil0 W NPUMEHATh €€ i1 TIONOJHEHHWS  3HAHWM,  pelieHus
MHTEJJIEKTYaIbHBIX M SKCIIEPUMEHTANIbHBIX MCCIeI0BaTeNbCcKuX 3anay. Conepxanue
yuyeOHoro mnpeamera «XHMHS» JaHHOTO YPOBHS H3Y4YEHUSI OPUEHTHUPOBAHO Ha
dopMupoBaHue y OOydYalOIIMXCSd MHPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAHUS
¢unocopckux wuaen, TaKUX KaK: MaTEepUAIbHOE E€JUHCTBO HEOPraHUYEeCKOro u
OpraHNYecKoro MUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM,
I03HABAEMOCTh NMPUPOTHBIX SIBJICHUHN MTyTEM SKCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUIA
MEXIYy HOBBIMU (paKTaMH W TEOPETHUYECKUMHU NPEINOCHUIKAMH, OCO3HaHUE POJIU
XUMHH B PEIIEHUWU DSKOJOTHYECKUX MpolieM, a Takke mpodsieM cOepekeHus
HHEPreTUYECKUX PECYPCOB, ChIPhsI, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTepPUAJIOB.

B nnane pemreHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITUANM3AIUN 00 yUIAIOITXCS
OPUHSTBIE TPOTPAaMMOM IO XUMHUHM TIOAXOJbl K OIPEACTICHUIO COACpPKAHUS H
MOCTPOCHUS TMpEAMETa TMpeaycMaTpuBaloT  (OpMHUpOBaHHME Yy  OO0yYarouIuxcs

YHUBEPCAIBHBIX YUYCOHBIX TEUCTBUI, IMEIONTUX 0a30BOE 3HAYEHUE IS PA3IMYHBIX
BUJIOB JICATENBHOCTU: pEIICHHs TMpoOieM, TIOWCKa, aHaimm3a U 00paboTku
uHopManuu, HEOOXOMWMBIX Ui TNPUOOPETEHHS OMNbITa MPAKTUYECKOW W
UCCIIEIOBATEIBCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMHUH.

XUMHs Ha YPOBHE YIJIyOJIEHHOrO0 M3y4YeHHsl 3aHMMAET BAXXHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAYy4yHOr0 oOpaszoBaHusi ywammxcs 10-11 xmaccoB. W3ydenue
npeaMeTa, peanu3yeMoe B yCIOBUAX Iu(PEepeHInpOBaHHOTO, MPO(UIEHOTO

o0y4eHus, MpU3BaHO O0eCHeUnTh OO0IIE00Pa30BATEIBLHYI0O U OOIIEKYJIbTYPHYIO



MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO ISl aJanTaiud UX K OBICTPO
MEHSIIOIIUMCS YCTIOBUSAM JKU3HU B COLMYME, a TaKXKe ISl IPOJIOJKEHUST OOyUeHUs B
OpraHu3aIuax NpoQeccuoHaIbHOr0 00pa30BaHMsl, B KOTOPBIX XUMUS SBJISETCS OJHOM
W3 TPUOPUTETHHIX IUCIMIUIMH. B mporpamMme mo XMMHUHM Ha3Ha4YeHHUE MpeaMeTa
«Xumus»  Tody4aeT  MOAPOOHYIO  WHTEpPIpETaluid B COOTBETCTBUU  C
ocHoBomnoJjaratomumu nosoxenusiMmu @I'OC COO o B3anMo00yCIIOBISHHOCTUIICIIEH,
COJIep>KaHMsl, PE3yJbTaTOB OOy4YeHUss U TpPeOOBAaHUM K YPOBHIO TMOJATOTOBKHU
BBITYCKHUKOB. CBHJIETEIILCTBOM TOMY SIBJISIIOTCSI  CJICAYIOIIME  BBITIOTHSIEMbIC
IporpaMMou Mo XUMUU (QYHKITUU:

UH()OPMAIIMOHHO-METOINYECKas, peanu3alusi KOTOpord oOecredrnBaeT MOJydeHHE
IpeACTaBICHUS O LENSAX, COJAepKaHUH, OOIIel cTparerud oOy4eHHs, BOCIUTAHUS U
Pa3BUTHS 00YYAIOIIMXCS CPEJICTBAMU MPEIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpraHU3aIlMOHHO-TUTAHUPYIOIIAs, KOTopas IPeJayCMaTpUBAET  ONpEICIICHHE:

MIPUHITUIIOB CTPYKTYPUPOBAHUS H TIOCIIEIOBATEIBHOCTH U3YyYCHHS YIeOHOTO
Marepuasa, KOJIMYeCTBEHHBIX U KaueCTBEHHBIX €r0 XapaKTepPUCTHK;

MOJXOJ0B K (POPMHUPOBAHUIO COJIEPKATEILHON OCHOBBI KOHTPOJII M OIICHKH
00pa3oBaTeIbHBIX JOCTHKEHUM OOYYAIONIUXCS B paMKax HTOTOBOM aTTECTAIlMU B
dbopMe eTuHOTO TOCYJaPCTBEHHOT'O dK3aMeHa 110 XUMUH.

[Iporpamma njist yrioy0aEHHOTO U3YUSHUSI XUMUH

YCTaHABIMBAET HWHBApPUAHTHOE TMPEIAMETHOE COJEpKaHHUE, O00sg3aTelIbHOE A
M3YYCHHUsS] B paMKax OTICIbHBIX MpoduiIeH, MpeaycMaTpHBAeT PACHpPEICIICHUE H
CTPYKTYpPHUPOBaHHE €ro IO KjlaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3einam
Kypca;

TaéT TPHMEPHOE paclpeeicHue yd4eOHOro BpPEMEHH, PEKOMEHIYEMOIO JIs
M3y4EHUS OTJCIbHBIX TEM;

npejaraeT IpPUMEPHYIO TMOCIEI0BATeIbHOCTh M3YUEHHST yUEOHOr0 Marepuaia C

YYETOM JIOTUKH IOCTPOEHUS KypCa, BHYyTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;
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NaéT METOAMYECKYI0O MHTEpIpPETalNio IeJed U 3aJay M3y4YeHus MpeaMera Ha
yIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CPEIHETO
oO1rero o0Opa3zoBaHus, COJIEpKATEIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHUSI OCHOBHOUM 00pa3oBaTeIbHOW MPOTrpaMMbl CpeHEro 0O0IIero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TaAKXKE C YYETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHBIX JICHCTBUM OOy4Yaromierocsi Mo OCBOCHHUIO COJEp KaHUs
npeamMera.

[To Bcem mo3unusM B mporpaMMe Mo XUMHUU MPEAyCMOTPEHA MPEEMCTBEHHOCTh C
oOydyeHHeM XHMHUU Ha ypOBHE OCHOBHOTO oOIiero obpaszoBanus. [Iporpamma mo
XUMUU CIIY)KUT OPUEHTUPOM JIJII COCTABJIEHUS aBTOPCKUX paboumx mporpamMm. 3a
npejeiaMu YCTaHOBJICHHOW MPOrPaMMOM M0 XUMHH 00s13aTeNIbHONM (MHBApHUAHTHOM)
COCTABJISIONICH CoAepKaHUsl yueOHOro mpeamera «XuMUs» OCTaéTcsl BO3MOXKHOCTh
BbIOOpa €ro BapHMATUBHOM COCTaBIAIONICH, KOTOpas OJDKHA OMpENeIsIThCs B
COOTBETCTBHH C HaIlpaBJICHUEM KOHKPETHOTO Mpoduiis oOydeHnus. ABTopamu pabodmnx
IpPOrpaMM MOXET OBbITh MPEUIOKEH UHOW MOAXOJ K CTPYKTYPHUPOBAHUIO YYEOHOTO
MaTepuala U MOCJeI0BaTEeIbHOCTH €r0 U3y4eHHs, CBOE BUACHUE MyTEeH M COCOOOB
dbopMupoBaHUs CHUCTEMBI TPEAMETHBIX 3HAHWW, YMEHUW U BHUIOB ydeOHOU
JESITEHbHOCTH, a TAK)KE CUCTEMBI CIIOCOOOB U METOJUYECKUX MPUEMOB IO PA3BUTHIO
¥ BOCITUTAHHUIO 00yUYarOIIUXCs.

B cootBetrcTBUU ¢ KoHUENTyanbHbIMU noJioxkeHuAMU PI'OC COO o HazHaueHUU
MpeIMETOB 0a30BOTO M YIriyOJIEHHOTO YpoBHEH B cucteme audepeHInpoBaHHOTO
oOydeHHsI Ha yPOBHE CPETHETO OOIIEro 00pa3oBaHUs XUMHUSI Ha YPOBHE YTIIyOJIEHHOTO
M3YUYEHHUsI HAIPaBIICH HA peajv3alli0 MPEEMCTBEHHOCTU C MOCIEAYIOIIMM 3TaroM
MOJIYYEHUsS XUMHYECKOTO0 O0pa30BaHMS B paMKax M3Y4YeHUs CIEHUaIbHBIX
€CTECTBEHHO-HAYYHbIX U XUMUUYECKUX AUCLHUIUIMH B By3aX U OpraHU3alUAX CPEIHETO
npodeccHoHaTbHOTO 00pa3oBaHUsA. B 3TOH CBSA3M M3ydeHHE NIpeaMeTa «XHUMHS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa  paculupeHue u  yriayOneHue

TEOPETUYECKOW M  TPAKTUYECKON TOATOTOBKH  OOYYarOIIMXCs,
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BbIOpABIINX ONpeAenEéHHbId Npoduiib 00ydeHHUs, B TOM YHUCIE C MNEPCHEKTUBOU
MOCJIEAYIONIETO  TMOJIYYEHHs]  XMMHYECKOro oOpa3oBaHUs B  OpraHU3alusx
npodeccuonansHoro oOpa3zoBanus. B cere TpeboBanuit PIOC COO «k
IUIAaHUPYEMBIM pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHON MNpOrpaMMbl
cpenHero o01ero o0pa3oBaHus U3yYeHHE TpeAMeTa «XUMUS» OPUEHTUPOBAHO TAKKE
Ha pElIeHHe 3aJady BOCHUTAHUS U COLMAIBHOTO pPa3BUTHS OOy4yaloIIUXCS, Ha
dbopMupoBaHue y HUX OOIICHHTEIUICKTYIBHBIX YMEHUM, YMEHUNU palliOHaIU3aIun
ydeOHOro TpyAa ©  OOOOMIEHHBIX  CHOCOOOB  JCATEIBLHOCTH,  HMMEIOIINX
MEXIUCIUIUIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

XUMHUS Ha YpOBHE YIIyOJEHHOTO M3YYEHHS BKJIIOYACT YIIIyOJIIEHHBIE KYpChI —
«Opranuueckass xumus» 1 «OOIas U Heopranudeckas xumusi». [lpu onpeaenenun
NOJIXOJI0B K OTOOPY U CTPYKTYPHOM OpraHM3alii COJIepKaHHsl 3THX KypCOB B
porpamMMme Mo XMMHHU 3a OCHOBY MpHUHATHI nosnioxkeHuss GI'OC COO o paznuuusix
0a30BOTr0 M YIiIyOJIEHHOTO YPOBHEH U3yUeHUs MpeaMeETa.

OcHoBy conepkanusi KypcoB «Opranuueckasi Xumusi» u «O0111as 1 HeopraHmueckas
XUMHSI» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSALIUXCS K
0a30BOMY YPOBHIO HW3Y4YeHHS TIpeAMeTa. JTa CHCTeMa 3HAaHUW TMOJTy4yaeT
OTpEeICIEHHOE TEOPETHYECKOE JOMOTHEHUE, IT03BOJISIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OOnbImi 00BEM (akToJoTHUYecKOTo Marepuana. Ha yrmy6iaéHHoM
YpOBHE H3YYEeHMs IpeaMeTa oOecredyeHa BO3MOKHOCTHb3HAUMTEIbHOTO YBEITUYCHHUS
00bEMa 3HAHUNA O XUMHYECKUX DJIEMEHTAX M CBOMCTBAX HUX COEIMHEHWH Ha OCHOBE
pacIIpeHus W yriayOJeHus MpeJCTaBICHUN O CTPOCHUU BEIIECTBA, XMMHUYECKOM
CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKIUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS
XUMUYECKOW KHHETHKHM U TEPMOJUMHAMHKHU. V3ydeHHe NEepUOJMYECKOTO 3aKOHa H
[lepuoanyeckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB 0a3MpyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX TMPEJCTABICHUSX O CTPOCHUU aToma. XHUMHUYECKasl CBS3b
OOBSCHAETCS C TOUKHU 3PEHUS IHEPTreTUUECKUX

M3MEHEHUM npu €€ o0pa3oBaHUMM U pa3pyLICHHHM, a TaKXKe C TOYKH 3pPEHUs
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MeXaHu3MOB €€ oOpa3oBaHus. M3ydeHue THUNOB peakUuMd  JTOMOJIHAETCS
(opMHUpOBaHUEM NPEICTABICHUIN 00 NEKTPOXUMUYECKUX MPOIECCax U AIEKTPOIU3E
pacIuIaBOB U PacTBOPOB BEIIECTB. B Kypce opraHnueckoil XMMUU MPU pacCMOTPEHUH
PEaKIIMOHHON CIIOCOOHOCTH COEMHEHUM yesseTcs 0co00oe BHUMaHKUE BompocaM 00
ANEKTPOHHBIX AP (PeKTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
peakuuii. Ocoboe 3HauYeHHE HMEET TO, YTO Ha COJAEp)KaHUE KYpPCOB XUMHUH
yriayOia€HHOrO YpOBHSI M3YYEHHS ISl KJIacCOB OMpenesnéHHOro npoduis (riiaBHbIM
o0pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUH K 0O0IIei cucteMe MpeIMeTHbBIX
3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeAMeThl. Tak, Harmpumep, B COAEp:KaHUU
npenMeTa sl KJIacCOB XMMHUKO-(Pu3nyeckoro npoduisi Oonbllioe 3HaUYeHHE OyAyT
UMETh AJIEMEHTHI y4eOHOTro Matepuana no oouieit xumuu. [Ipu nzyuenuu npeamera B
JAHHOM CJy4ae akIeHT OyJeT clelaH Ha OOIIHOCTh METOJOB IMO3HAaHUS, OOLIHOCTD
3aKOHOB M TEOpHU B XUMUU U B (PHU3MKE: aTOMHO-MOJIEKYJSipHAsE Teopus
(MonekynsipHasi Teopusi B (PU3UKE), 3aKOHBI COXPAHEHMS] MAaCChl U DHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOJIM3a, MPEACTABICHHUS O CTPOCHUHU BEIIECTB U npyroe. B
COJIep KaHUM TpeAMeTa ISl KJIACCOB XUMMKO-OHMOJIOTHYECKOro Mpoduias OONbIINMA
yIIeTbHBIN Bec OyAeT UMETh OpraHnyeckas XuMus. B aTom ciiydae mpemoctaBisiercs
BO3MOXKHOCTD IJIsi O0Jjiee 00CTOATEILHOTO PAaCCMOTPEHHUSI XUMHUYECKOW OpraHu3aIuu
KJIETKHA KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOI BXOJAT, K MPUMEPY, TaKHUe
CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHUIHbI, OCJKH, YIJIeBOAbI, HYKJICHHOBBIE KHUCIIOTHI
n napyrue. IIpy 3TOM 3HaHUA O COCTaBE M CBOMCTBAxX MNPEICTABUTEICH OCHOBHBIX
KJIACCOB OPraHWYECKHX BEUIECTB CIY)KAaT OCHOBOM Il M3YyYEHHs CYIIHOCTHU
npoueccoB (OTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B nmanme (QopmMupoBaHMS ~OCHOB HAyYHOTO MHMPOBO33PEHMs, OCBOECHHS
OOIIEHAYYHBIX METOJOB MO3HAHUS U OIBITa MPAKTUYECKOIO MPUMEHEHHUS Hay4YHBIX
3HaHUW H3y4yeHHE IMpeaMera «XuUMUs» Ha YriIyOJEéHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C YYEOHBIMH MpPEeIMETaMU €CTECTBEHHOHAy4YHOIO U

MATECMATHYCCKOI'O IMKJIOB, 4 TAKKE PYCCKHUM SA3BIKOM.
13



[Tpu nzyuennn yueOHoOro npeameta «XuMus» Ha yriayOJ€HHOM YPOBHE TaKXkKe, Kak
Ha YpOBHE OCHOBHOIO W CpeaHero ooiiero ooOpazoBaHus (Ha 0a30BOM YpOBHE),
3a/1aueil MepBOCTENIEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAaYKH XUMHUH
KaK 00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOM JeATEIBHOCTH YEJIOBEKa
U OJHOIO W3 KOMIIOHEHTOB MMPOBOM KyJbTypbl. Pemenue »ToM 3amadyd Ha
yriayOia€HHOM YpOBHE M3YUYEHUs MpeIMeTa MpenoaraeT peain3aluio TakKuX 1esei,
KaK:

(dopMupoBaHHE MPEACTABICHUI:

0 MaTepUalbHOM EJUHCTBE MHpPA, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM
IPUPOJbI, O MECTE XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€ BEayllel poJik B
0o0ecreyeHn YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA: B PEIICHHH MpolieM
AKOJIOTUYECKOM, SHEPTEeTUUCCKON U MUIIEBON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI,
CO37aHMM HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHMKOB OJHEPTrUU, B OOECIECUECHHUH
PaIMOHAILHOTO TPUPOIOIONIB30BaHUs, B (DOPMUPOBAHUN MUPOBO33PEHUS U 0OIIEH
KyJbTYphl YEJIOBEKA, a TaKKe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

OCBOCHHME CHCTEMBl 3HAaHHM, JIEKAIUX B OCHOBE XHWMHYECKOM COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX TMOHATHUHA, 3aKOHOB U
TEOPHIl XMMHUHU, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HbBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KHMHETUUYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMH4YE€CKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 OOIINX
Hay4HBIX MPUHIHMIAX XUMHUYECKOTO MPOU3BOACTBA;

dbopMupoBaHue y OOyYarOMIMXCS OCO3HAHHOTO IMOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKUX 3HAHUW JUISI OOBSICHEHUS KIIOUEBHIX HJEH W TpoOsemM
COBPEMEHHOM XWUMHH, sl OOBSICHEHUS] M TMPOTHO3UPOBAHUS SIBICHUN, HMEIOLIUX

CCTCCTBCHHO-HAYUYHYIO IIPUPOAY, I'PaMOTHOI'0 PCIICHUA HpO6J’ICM, CBA3aHHBIX C
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XUMHUEHN, MPOTHO3ZUPOBAHMA, aHaiuM3a U OLEHKA C TO3ULIUH IKOJIOTMYECKOU
0e30MacHOCTH MOCIEACTBUI OBITOBOM M MPOU3BOACTBEHHOM JESITEIIBHOCTH YEJIOBEKA,
CBSA3aHHOW C XUMHUYECKUM MPOU3BOJCTBOM, HCIOJB30BAHUEM U THEepepadOTKOM
BEIIECTB;

yriayOjaeHue MpeicTaBICHU O HAay4HBIX METOJIaX MO3HaHUsS, HEOOXOAMMBIX JIs
OpUOOpETeHUsT YMEHUW OpPUEHTHUPOBATHCA B MHPE BEIIECTB M  OOBSICHEHUS
XUMUYECKUX SIBJIEHUI, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKON IESITENBHOCTHH

HOBCGIIHCBHOﬁ KU3HU.

HEJN U 3AJAYA YYEBHOI'O TIPEJMETA «XUMMUSD»

B mpaktuke mnpemnomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha ypOBHE CpeJHEro oO0IIero oOpa3oBaHUs, NIPHU OINpeeICHUN
cCoAEpKAaTEIbHOW XapaKTEPUCTUKUA ILEJe H3ydYeHHUs TMpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPATUIIMOHHO MNpU3HAETCs (POpMHUpPOBAHHE OCHOB
XUMUYECKOM HayKu Kak 0OJIacTU COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAaKTHYECKOU
NEATEIBHOCTA YEJIOBEKAa M KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJAMYECKOM TOYKH 3PEHHUS TAKOM IIOJIXOJ K OIPEACICHUIO LEJIed HU3YYCHUS
peaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

['maBHBIMU 1EISIMU U3YYCHUS TTpeaMeTa « XUMHUS» Ha YPOBHE CPEIHEro 00IIero
oOpa3zoBaHus Ha 0a30BOM YPOBHE SIBJISFOTCS:

dbopMupoBaHUE CHCTEMbl XUMUUYECKUX 3HAHUH KaK BaKHEHUIIEHCOCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOM JIEKAT KIIIOUEBbBIC TTOHSTHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI M TECOPHH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MMOHUMAHKME CYIIHOCTH JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECCKOIO XapaKTepa,
O03HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHHS;

dbopMupoBaHUE W PA3BUTHE MPEJICTABICHUA O HAYYHBIX METOJaX IO3HAHMS

BEIIECTB ¥ XUMUYECKUX PEaKIHi, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHUIM
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OPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKHUX SBICHUN, UMEIOINIMX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB NEATEIBHOCTH, CBA3AHHBIX C HAOMIOJCHHEM U
OOBSCHEHHEM XHMMHYECKOTO SKCIEPUMEHTa, COOJIOJIEHUEM NpaBWil 0e30IacHOro
oOpallieHusl ¢ BEIIEeCTBAMM.

CopnepxarenbHasi XapaKTepUCTHKa Leledl M 3aJad M3ydyeHus IMpeaMeTa B
nporpaMMe MO0 XMMHUHU YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBHUU C HOBBIMHU
OPUOPUTETAMH B CUCTEME CpeJiHEro 061iero oopazoBanusi. CeroaHs B npenoaBaHuu
XUMHAHA B OOJNBIICH cTEeneHW OTHAETCA MPEANOYTEHHE MPAKTHUECKON KOMIIOHEHTE
colepkaHusi  OOydYeHHWs, OpPUEHTHPOBAHHOW Ha  MOATOTOBKY  BBIITYCKHHKA
o0mreoOpa3oBaTeabHON  OpraHu3allMM, BJIAQJACIONIEr0 He Ha0OpoM 3HaHUN, a
(YHKIIMOHAIPHON T'PaMOTHOCTBIO, TO €CTh CHOCOOAMH M yMEHUSMH AaKTHBHOTO
NOJIy4eHUS 3HAHUIM U IPUMEHEHUS UX B PEANTbHOM KU3HH JUIsl PEIICHUS MPAKTHUECKUX
3aay. B 3Toil CcBSI3M mpu M3ydeHUU NpeaMera «XUMUs» JOMHUHHUPYIOUIEe 3HaUYeHUE
NpUOOPETAIOT TaKKE EJH U 33/1a4H, KaK:

aganTanus OO0y4arolUXCsl K YCIOBUAM JIMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY MPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dopmupoBaHue |y 0O0yd4aromMXCsi  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINH), HMMEIOIINX YHHUBEpCaJIbHOE 3HAYEHHE JJs pa3IMYHBIX BUJOB
NESTENBHOCTU: pelIeHus] MpoOiieM, MOWCKa, aHanmu3a U o0paboTKu HH(POpPMAIINH,
HEOOXOAUMBIX ISl IPUOOPETEHHsI OIbITa JEATEIbHOCTH, KOTOpask 3aHUMaeT BaKHOE
MECTO B MO3HAHWM XHMHHU, a TaKXKe JJIsI OLEHKHM C TMO3UIUI SKOJIOrHYecKOn
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILECCOB HA OPraHU3M

YeJI0BCKA U MMPUPOJHYIO Cpeay;
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pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIJICKTYaJbHBIX M TBOPYECKHX
cocoOHOCTEW 00yYaromuXcsa: CIIOCOOHOCTH CAMOCTOSITENIBHO MPHUOOPETATh HOBBIE
3HAaHUS N0 XMMHU B COOTBETCTBHH C XHU3HEHHBIMH MOTPEOHOCTSIMH, MCIOIB30BATh
COBpeMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHUHU MJs TIOMCKAa W aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(YOPMAIMA XUMHYECKOTO COIePIKaHuUs;

dopMupoBaHUE U pa3BUTHE Y 00yYaIOIIUXCS aCCOIMATHBHOTO U JOTHYECKOTO
MBIIIICHHS, Ha0JII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWU W TPOBEACHUHU XUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHHWE y OOydJarommxcs yOeKJEHHOCTH B  TYMaHHUCTUUYECKOU
HANpPaBICHHOCTH XWMHHU, €€ BaXHOH pOJIM B pPEIICHUH TJIOOATBHBIX MPOoOIeM
paIMOHAIBHOTO TPUPOIOIOIB30BAHUS, TOMOJHEHUS JHEPTETHYECKUX PECYpPCOB U
COXpaHEHHs MPUPOIHOTO PABHOBECHS, OCO3HAHMUA HEOOXOAUMOCTH OEpeKHOTO
OTHOUICHHST K MPHUPOJE M CBOEMY 3I0POBbIO, a TaKkKe NPUOOPETEHHs] OIbITa
MCTIOJIb30BAHMSI TIOJIYYEHHBIX 3HAHUW JJIs TPUHIATHAS TPAMOTHBIX pEIIeHUH B
CUTYallUsX, CBA3aHHBIX C XUMUYECKHUMH SBJICHUSIMHU.

Ilpu uzyyenuu yuebnozo npeomema «Xumusy Ha yenyOiéHHOM YPOGHE MAKICE,
KAK HAa YpO6He OCHOBHO20 U CpedHe20 obueco 0bpazosanusi (Ha 6a3060m ypoehe),
3a0auetl nepeoCmeneHHOU 3HAYUMOCMU ABIAeMCs POPMUPOBAHIUE OCHO8 HAYKU XUMUU
KaK obnacmu COBPEeMEHHO20 eCmeCmE03HAHUs, NPAKMUYECKOU OesmelbHOCU
yenogeKka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbIypbl.

Pewenue smoii 3a0auu Ha yenyOnéHHOM Ypo6He U3yYeHus npeomemad
npeonoaazaem pearu3ayuro maKux yenetl, Kax:

Gopmuposarue npedcmasieHull.

0 mamepuaibHom eouncmee mupa, 3AKOHOMEPHOCMAX U nosHasaemocmu
s6NeHUl npupodbl, omecme XuMuu 6 cucmeme eCmeCcmeerHHblXx HayK U eé 680_)/1/14612 pou
6 obecneueHuu ycmoduueoeo paseumus yejnoeevecnea. 6 peuleHuu np06./l€]l/l

3KOJ102Mll€CKOZZ, 9H€p2€mu'¢€C‘K0ﬁ u I’ZUWQGOIZ 6€3OTZCICHOCWZU, 6 pazeumuu Meduuunbz,
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CO30aHUU HOBbIX MAMEPUANos, HOBbIX UCMOYHUKOG 3JHepauu, 6 obecnedeHuu
PAYUOHATILHO20 NPUPOOONONIL308AHUSL, 8 QOPMUPOBAHUU MUPOBO33PEHUs. U 0bueli
KYbMypbl Yen08eKd, d makadHce IKOJ02UYeCcKU 0O0CHOBAHHO20 OMHOUEHUS K CBOEMY
300p08b10 U NPUPOOHOU cpede;

0CB0€HUe CUCeMbl 3HAHUL, NeHCaAuux 8 OCHO8e XUMUUECKOU cOoCmasisaouel
ecmecmeeHHO-HAYYHOU KAPMUHbl MUpa: (QYHOAMEeHMAlbHbIX NOHAMUL, 3AKOHO8 U
meoputl XUMUU, COBPEMEHHbIX NPeOCMABNIeHUll 0 CMPOeHUU 8euwecmed Ha pPA3HbIX
VPOBHSX — AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAOMOIeKYISIPHOM, )
MepMOOUHAMUYECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuti, 0 XuMu4yeckom pasHogecuul, pacmeopax u OUCNEPCHbIX CUCmeMax, oo oouux
HAYYHbIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA,

Gopmuposanue y 00yuaOWuUxcsi 0CO3HAHHO20 NOHUMAHUSL 80CMPEDOBAHHOCU
CUCMEMHbIX XUMUYECKUX 3HAHUU 0N OOBACHEHUs KIouyesvblX uodei u npobnem
COBDEMEHHOU XUMUU, Ol OOBACHEHUS U NPOSHOUPOBAHUS AGNEHUU, UMEOUJUX
eCmeCcmeeHHO-HAYUHYI0 NPUPOOy; 2PaAMOMHO20 peuleHus npobdiiem, CEA3AHHLIX C
Xumuetl, NPOSHO3UPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJI02UYECKOl
bezonacHocmu  nNOCie0Cmeutl  OblMoBoU U  NPOU3BOOCMBEHHOU  O0esAMeIbHOCIU
YenoBeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCNOIb30GAHUEM U
nepepabomkou eeuecms,

yenybieHue npeocmasieHuli 0 HayyHvlX Memooax NO3HAHUS, HeoOX00UMbIX Os
npuobpemeHus YMeHUll OPUEHMUPOBAMbCSA 6 Mupe eewjecms U O0O0bACHEeHUs
XUMUYECKUX A8NeHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPaKmuyeckoll 0esameabHOCmu
U NOBCEOHEBHOU HCUZHU.

B nnane peanusayuu nepgoouepeonvix B0CNUMAMENbHLIX U PA3BUEAIOUJUX
QYHKYUlL YenocmHOU cucmemsbl CcpeoHe20 00ue2o 00pa306aHusi Npu Uy4eHuu
npeomema «Xumusay Ha y2nyOiEHHOM YPOGHE 0cO0YI0 AKMYalbHOCMb NPUOOpemarom

maxkue yejiau u 361061'{% Kak.
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gocnumanue yoercOEHHOCMU 8 NO3HABAEMOCMU ABNEHUL NPUPOObL, VEAHNCEHUS
K npoyeccy meopuecmea 6 001acmu meopemudeckux U NPUKIAOHbIX UCCIe008AHULL 8
Xumuu, hopmuposarue Mupo8o33peHus, COOMEEMCmMaEYIULec0 CO8PEMEHHOM) YPOBHIO
PAaA3sumus HayKu,

paseumue Momueayuu K 00yYeHulo U NO3HAHUIO, CHOCOOHOCMEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOeHUs 00weuenoseuecKux
yenHocmell,

paseumue NO3HABAMENbHBIX UHMEPeCOos8, UHMELNeKMYaIbHbIX U MEOPUYEeCKUX
cnocoonocmell 0Oyuarwuxcs, opmuposarue y HUX CO3HAMENbHO20 OMHOWEHUS K
camoodpazo8anul0 U Henpepvi6HOMY 00pA3068aAHUI0 KAK YCI08UN)  YCHEUHOU
npogheccuoHanbHoU U 00WeCmEeHHOU O0esimelbHOCU, 0MEemCcmMEeHHO200MHOUEHUs
K c80eMy 300p08bI0 U NOMPEeOHOCIU 8 300POBOM 00PA3E HCUZHU,

Gopmuposanue yMeHull U HABLIKOE PA3YMHO20 NPUPOOONOJIb308AHUS, PA3GUMUE
9KOJIO2UYECKOU  KYIbmypbl,  NpuobpemeHue  onvlma  00WecmeeHHO-N0Ie3HOl
9KOI02UYECKOU 0esiMeNbHOCU.

Henrn w 3agaud uW3ydeHUd TpeaMera «XUMHUs» TMOJYyYWIH TMOAPOOHYIO
METOJIMYECKYI0 MHTEPIPETALNIO B pasnene nporpaMmbl «llmanupyembie pe3ynbTaThl
OCBOCHHUS TpeaMeTay, Oiarogaps 4yeMy 0OecredeHO YETKOE IMPEACTABICHUE O TOM,

KaKHC 3HAHHA U YMCHHA UMCIOT IIPAMOC OTHOIICHUC K PCAIM3alINH KOHKpGTHOﬁHGJIH.

MECTO YYEBHOI'O IIPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE

B cucreme cpemnero oOmiero oOpa3oBaHus «XUMHs», H3ydaeMas Ha 0a30BOM
YpOBHE, TpHU3HAaHA O0053aTeIbHBIM YYEOHBIM MPEIMETOM €CTECTBEHHOHAYYHOTO
nukiaa. O0uiee Yuciio 4acoB, PEKOMEHI0BAHHBIX JJIsl U3ydyeHus: XumMuu — 70 4acoB: B
10 knmacce — 35 vacos (1 yacB Henento), B 11 kiacce — 35 vacos (1 yac B Heneno).

VY4eOHpIli mpenMer «XuUMHUS» YIIyONEHHOTO ypPOBHA W3YYCHUS  SIBISETCS
MpEeAMETOM €CTECTBEHHOHAYYHOI0 LMKiIa. Ero m3yueHue mnpeaycMOTPEHOB Kiaccax

CCTCCTBCHHOHAYYHOI'O HpO(I)I/IJ'IH, HalIpuMep, XUMHYCCKHUX, XUMHKO- OMOJIOTHYSCKHUX B
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MEANIMHCKUX. B 3THX KiaccaXx M3yuyeHHE MAHHOTO MpeAMETa MPEIyCMOTPEHO B
o0béMe yueOHOM Harpy3ku He MeHee 3 4 B Hexmemo. OOmiee 4YHUCIO YacoB,
PEKOMEHJIOBaHHBIX ISl U3YYE€HU XMMUU Ha yriyoaéHHoM ypoBHe, — 210 vacos: B 10
kimacce — 105 gaca (3 gaca B Heneno), B 11 kmacce — 105 gaca (3 yaca B HeZelo).

[Ipu ¢opmupoBanum 00pa3oBaTeNbHONW OpraHU3alUel MyIbTUIPO(UILHOTO
yuebHoro ruana uig 10 u 11 kinaccoB ycranaBnuBaeTcst yueOHasi Harpy3Kka o npeameTy
«Xumus» st 0a30BOro ypoBHS B oObeme 1 yac B Henmemo (35 4 B rox), a s
yriayOa€HHOrO YPOBHS ClAEAYIOIMM 00pa3oM: 1 yac B HEJIENIo 3a cUeT 005S3aTeNbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOIl COO Ha pononHUTENbHbIE YUeOHbIE
npeameTsl. TakuMm 00pa3zom, st 00ydaronuxcs, BHIOPAaBIIUX YIITyOJIEHHOE H3yUCHHE
XAMUH, yueOHast Harpy3Ka yCcTaHaBIuBaeTcs Taoke 3 yaca B Hezento (105 u B rox), aTo
paBOMEPHO, €CITM MaKCHUMallbHash ydeOHas Harpys3ka HE MPEBBIIIACT MaKCHMaTbHO
JOMyCTUMYIO YU4eOHYIO Harpy3Ky B HEJEIIIO.

B TemartnyeckoM IUIaHMPOBAHMU YKa3aH pe3epB YUYEOHOIO BpEeMEHH, KOTOPOE
pEeKOMEHIyeTcs JUIsl peaju3alud aBTOPCKUX IOAXOJ0B IO HCIIOJIb30BAHUIO

pa3zHoo0pa3HbIX POopM OpraHU3aIMK Y4eOHOro mpoiiecca.

INJVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O ITPEJAMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS OOYy4arOIIMMUCS
MporpaMM CpeAaHero o0mero ooOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM H
npeaMmeTHbM). [lomydeHune xumudeckoro oOpa3oBaHusi 0a3UpyeTCs HA OCHOBHBIX
TUIAKTUYECKUX MPUHIMIAX 00yueHUs (HayYHOCTH, CHCTEMHOCTH, CUCTEMATUYHOCTH,
JOCTYNHOCTH, CBSI3M TEOPUU C MPAKTUKOM, HATJSAIHOCTA W Jp.), Ha NMPUMEHEHUU

COBPCMCHHBIX O6paBOBaTeJ'IBHBIX TEXHOJIOTUH C Y4€TOM MCXAHHU3MOB JOCTHUKCHHA
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BCEX IJITAHUPYEMBIX PE3YJIBTATOB OCBOCHUSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBI.
HayuHo-meTonnueckoil OCHOBOM i pa3pabOTKM IJIAHUPYEMBIX PE3yJbTaTOB
OCBOEHHS MpOrpaMM CcpeAaHero oOmero oOpa3oBaHUs —SBISETCS CHUCTEMHO-

I[GHTCHBHOCTHBIﬁ moaxona.

JIMUHOCTHBLIE PE3YJIBTATHBI

B cooTBeTcTBHM C CHCTEMHO-JICSTCIBHOCTHBIM TOJXOJIOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeIMeTa « XUMHUS» Ha YPOBHE CPETHETO 00IIIETro
00pa30BaHUS BBIICIICHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHKE 00YJAIONTUMUCS POCCUNCKON TPAXKIAHCKONH HJICHTUYHOCTH — T'OTOBHOCTH

K CAaMOPa3BHUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHHIO;

HaJIMYME MOTHBAIIUU K O0yUCHUIO;
IICJICHANPABIICHHOS pPa3BUTHC BHYTPEHHUX YOEKJICHUH JIMYHOCTH HA OCHOBE

KITFOUEBBIX [IECHHOCTEH W UCTOPUYECKHUX TPATUINI 0a30BOI HAYKH XUMHUU;
TOTOBHOCTH U CIIOCOOHOCTH 00 yUaIONTNXCS PYKOBOJICTBOBATHCS B CBOCH JESATEILHOCTH

IICHHOCTHO-CMBICTIOBBIMA ~ YCTAHOBKAMH, TPUCYIIUMHU  IIEJIOCTHOH  CHUCTEME

XUMHUYECKOro 00pa3oBaHus;

HAJIMYKE MMPaBOCO3HAHUS IKOJIOTUIECKOW KYJIbTYPHl M CIIOCOOHOCTH CTaBUTH LIETH H

CTPOWTH KU3HECHHBIC IIJIaHbI.

JIMYHOCTHBIC Pe3yIbTaThl OCBOCHUS MPEAMETa «XUMUS» JOCTUTAIOTCS B CIUHCTBE
y4eOHOW M BOCHHUTATENBbHOW JedaTenbHOCTH OpraHm3anuu B COOTBETCTBHHU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMH H
UjeaaMi POCCUNUCKOTO TPakIaHCKOTO OOIIECTBa, MPUHATHIMHU B 0011I€CTBE HOPMaMU
W TpaBWIaMd TOBEACHHS, CIOCOOCTBYIOIIMMHU  IpOIlecCaM  CaMOIIO3HAHWS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH 00YyUYaIOIIHXCSI.

JImaHOCTHBIE  pe3yibTaThl ~ OCBOCHHUS  MpeaMeTa  «XUMHS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMBITA TIO3HABATEIBHOM W TMPAKTHYECKOW JIEATEITHLHOCTH

o6yan01uch;1 10 paiM3allii IIPUHATBIX B O6H.[€CTB€ HCHHOCTeﬁ, B TOM 4YHCJIC B
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qacTu:

1. I'pamaaHCKOr0 BOCIIUTAHUS:

OCO3HAHMS OOYYaIOUIUMHUCS CBOMX KOHCTUTYUHMOHHBIX MpaB U O0sf3aHHOCTEH,
YBa)KEHUS K 3aKOHY U ITPaBOMOPSIKY;

MIPEICTABICHUS O COIMAIBHBIX HOPMAxX M MPAaBWIIAX MEXIMYHOCTHBIX OTHOLIEHUU B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATENbHOCTH MPH CO3JaHUU Y4EOHBIX
IPOEKTOB, PELICHUHU YYEOHBIX U MO3HABATEIbHBIX 3/1a4, BBIIIOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U NMPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTBI

APYTUX IIPU aHAJIN3C PA3JIMYHBIX BUI0B yqe6H01‘/’1 ACATCIIBHOCTH,

2. [IaTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUH;

yBa)KEHHS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOrO, YTO JOCTHIKEHHS HAYKH €CTh PE3YIbTaT JJIATEIIBHBIX
HAOJIIOICHN, KPOTOTJIMBBIX JKCIEPUMEHTAIBHBIX MOWCKOB, MOCTOSIHHOTO TpyZAa
YYEHBIX U IPAKTUKOB;

UHTEpeca W II03HABATEIbHBIX MOTHBOB B IIOJYYEHHH M IMOCICIYIOLIEM aHaIU3e

uHGOPMAITNH O TIEPEAOBBIX TOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3. IlyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHMUS:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOIO ITIOBEACHUS,

CIIOCOOHOCTU OIIEHMBATH CHUTYallMM, CBSI3aHHBIE C XHUMHUYECKUMH SIBJICHUAMH, H
MIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEAECHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3ULUN

HPAaBCTBCHHBIX M IIPABOBBIX HOPM M OCO-3HAHUC HOCJIGI[CTBI/Iﬁ 9THUX IMOCTYIIKOB;,
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4. ®opMHUPOBaAHUS KYJIbTYPHI 310POBbSI:

MOHUMAaHUsI LUEHHOCTE 370pOoBOro M 0e3omacHoro odpasza *KU3HU; HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY M TCHXHUECKOMY
3JI0POBBIO;

coOJII0/ICHUS TTPaBWII 0€30MaCHOTO OOpaIlleHUs ¢ BEIIECTBAMU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJOBOU JCSATSILHOCTH;

MOHMMAaHUSl [EHHOCTH TMPaBWJI HHIWBUIYATFHOTO M KOJIJICKTUBHOTO OE30MacHOTO
MOBEJICHUSI B CUTYAIMSIX, YTPOXKAIOUINX 3J0POBBIO M JKU3HH JIFOJCH; OCO3HAHHS
MOCTICICTBUA W HENPUATHS BPEIHBIX TPUBBIUCK (YMOTpEONICHUST alKOTOJs,

HapKOTUKOB, KYpEHHUS);

5. TpyaoBoro BocnuTaHmsi:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIICIOBATCIIBCKOM JCATEITLHOCTH,
OOIIIECTBEHHO TIOJIE3HOM, TBOPUYECCKOW U APYTUX BUAAX JCSITCIHHOCTH;

YCTaHOBKM Ha aKTHBHOE YYaCTHE B PEIICHUH MTPAKTHUECKHUX 33719 COIMATBHON
HaMpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUeHHUI0 Mpodeccrii pa3imyHOro pojia, B TOM YUCIIe
Ha OCHOBE NMPUMCHECHHS MMPEIMETHBIX 3HAHUH 110 XUMUH;

YBKEHUS K TPYAY, JIOASIM TPyJa U pe3yJibTaTaM TPYIOBOU JIEATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYATBHOH TPACKTOPUU OOpa3OBaHUS,
Oynymiel nmpodeccun U peaau3alud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMUH, HWHTEPECOB U MOTpeOHOCTEH

00I1IeCTBa;

6. IK0JIOrHYeCKOr0 BOCIIMTAHUS

AKOJIOTUYECKH  11e71ecO00pa3HOro  OTHOLICHHMS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MOHUMaHMSI  IJI00aJbHOIO  XapakTepa  OAKOJOTMYECKHUX  MpoOsieM,  BIUSHUSA
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEJIbl;
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OCO3HAHMSI HEOOXOJMMOCTH MCIOJb30BaHUS JOCTHKEHUN XUMUU I pEelIeHUs
BOIIPOCOB PALMOHAIBHOIO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATHUSA AEUCTBUN, IPUHOCIIIUX BPEL OKPYKaIOLIEH IPUPOIHON cperie,
YMEHHUS MPOTHO3UPOBATh  HEOJArONMPHUSATHBIE HIKOJOTMYECKHE  IOCIEICTBHS
MPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HaJIM4Yusl Pa3BUTOIO HKOJOIMYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpPhI, OIbITA
JNEATENIbHOCTH JKOJIOTMYECKON HAIIPAaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOM NMPAKTHUKE, CIIOCOOHOCTH U

YMCHUA aKTUBHO IIPOTUBOCTOATH UICOJIOTUU XeMO(I)O6I/II/I;

7. IleHHOCTH HAYYHOT0 IO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHEeNU(UKUA XUMHUU KaK HayKH, OCO3HaHUs €€ pPoju B (OPMUPOBAHUU
PAIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3/IJaHUU IEJIOCTHOTO TPEACTaBICHUS 00
OKpY’KaroLIEM MUpPE KaK O €AMHCTBE IPUPOJIbI U YEIOBEKA, B TTO3HAHUY PUPOJTHBIX
3aKOHOMEPHOCTEH M pelieHUuH MpoOJieM COXpPaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOON 3HAUMMOCTH XMMUU JJII COBPEMEHHOM UBWIM3AIUU: B €&
T'YMaHUCTUYECKOM HAMPAaBICHHOCTH W BAXXHOW POJIM B CO3JaHMM HOBOW Oa3bl
MaTEPHUAIbHON KYJIbTYphI, PEIICHUH TT00aTbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSA
YEeJOBEUECTBA — CBIPBEBOM, JHEPreTUYECKOM, IMHILEBOM H 3KOJIOTMYECKOU
0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00€CTICUEHNN YCIOBHM yCIEIIHOTO Tpy/a
1 DKOJIOTHYECKH KOM(MOPTHON KU3HU KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IMOHMMAaHHS CYIIHOCTH METOJIOB IIO3HAHMS,
MCITIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIH30BATh MOTYy4aeMbIe
3HAHWS JIJIS1 aHAIM3a U OOBSICHEHUS SBIICHUNM OKPYIKAIOIIETO MUPA UITPOUCKOASIIINX

B HEM HBMGHCHHfI; YMCHHUA ACIaTh 000CHOBAHHBIC 3aKJIIOUYEHUS Ha
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OCHOBE HayYHBIX ()aKTOB U UMEIONUXCS TAHHBIX C IEJIBI0 TMOJTYISHHS TOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJBb30BaTh XWMHUYECKHE 3HAHUS JUIA PEIICHHSI
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTepeca K MO3HAHUIO U UCCIIEA0BATEIBCKOM eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEpPHIBHOMY 0Opa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHI MO XMMHHU B COOTBETCTBHH C KU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IW4YHBIX cdepax MnpodheccCHoHaTbHOMI

ACATCIBbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS YUEOHOTO MpeaMeTa « XUMHUs» HAypOBHE
cpenHero o0miero oOpa3oBaHUs BKJIIOYAIOT: 3HAYUMble Uil (OPMHUPOBAHUS
MUPOBO33PEHUS 00y4JaroImuxcs MEKIUCIUILUIMHAPHBIE (MeXTIpeIMETHBIE)
oOlIeHayYHbIE TOHATHS, OTpa)AIoIlUe IIeJIOCTHOCTh HAyYHOM KapTUHBI MHUpA |
cne-iu(puKy METOJO0B IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, YHEPT U, IBJICHUE, MPOIIECC, CUCTEMA, HAYYHbIN (PaKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeNOBaHUEe, HaOI0IeHne, W3MEpPEeHHe,
DKCIIEPUMEHT W [Ip.); YHHUBEpCaJbHbIE YyueOHbIe JneicTBUs (TO3HABaTEIbHBIC,
KOMMYHHKAaTUBHBIE, PEryJsTUBHBIE), o0ecrnieunBaroIIne dbopmupoBaHue
(GYHKIIMOHAIBHOW TPaMOTHOCTH H  COIIMAJIBHOM KOMIIETCHIIMH O00YJarouuxcs;
CIIOCOOHOCTh  00YYAIOIUXCS MCIOJB30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCATbHbIE yueOHbIE JEHCTBHS B TO3HABATEILHON
Y COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHbIe PE3yIbTaThl OTPAKAIOT OBIIAJICHUE YHUBEPCAIBHBIMU YU€OHBIMU
[M03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH JI€HCTBUSMM.

Ognaoenue YHUgBEpcaibHoimu ylleﬁliblMu NO3HABAMEJIbHBIMU OCUCMEUAMU:
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1. ba3oBbIMU JIOTHYECKUMH 1eCTBUAMM:

CaMOCTOATEIBHO (POPMYNIMPOBATh M AKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATh LUENIHU NEATEIbHOCTH, 3aJaBasi apamMeTpbl U KPUTEPUU UX TOCTHUKECHUS,
COOTHOCHUTB PE3YJIbTATHI AESITEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

MCMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUYECKOTO MBILIIJICHUS — BBIIACIATh
XapaKTEepPHbIE TPU3HAKYU NTOHATUU U YCTAHABIMBATH UX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIIUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM;

BBLIOMPATh OCHOBAaHMS W KPUTEPUU JJIs KJIacCU(PUKAIMKM BEIIECTB U XUMHUUYECKUX
peaxkumii;

YCTAHABJIMBAaTh MPUYUHHO-CJIEACTBCHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYKJICHHS (MHIYKTUBHBIC, JIEAyKTUBHBIC, 1O aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUYMS] B PaCCMATPUBAEMBIX SIBICHUSAX,
(GbopMyIHpPOBATH BHIBOIBI U 3aKIIIOUCHHUS;

IPUMEHATh B IIPOLIECCE IIO3HAHUS MCIIOJIb3YEMbIE B XUMHUM CUMBOJIMYECKUE
(3HAKOBBIE) MOJENH, TpPeoOpa3oBbIBATH  MOJIEIbHBIE  MPEICTABICHUS  —
XUMHYECKUN 3HaK (CHMBOJI) OJJIEeMEHTa, XuUMUYeckas QopMmyla, ypaBHEHHE
XUMHYECKOU PeaKkiuy — MPHU pEIIeHUN YIeOHBIX TO3HABATEIbHBIX U MPAKTHUECKUX
3a7a4, NPUMEHSTh HA3BAHHBIE MOJEJIbHBIC IIPEICTABICHUS ISl BBISBICHUSA

XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMUMHUYECKUX PEAKIUN;

2. ba3oBbIMH HCCIe10BATEILCKHMH JeHCTBUAMM:
BJIAZIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIIUN;
dbopMyITHpOBATh IIEIW M 3aJ1aud HMCCIICIOBAaHMS, HCIIOJIb30BaTh ITOCTABIICHHBIC H
CaMOCTOSITEILHO C(HOPMYIIMPOBAHHBIC BOIIPOCH B KAUECTBE MHCTPYMEHTAIO3HAHUS

H OCHOBBbI I (l)OpMI/IpOBaHI/IH THUIIOTC3bI 110 IIPOBCPKE IIPABHUIIBHOCTH
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BBICKa3bIBAEMBIX CYXKICHUI;

BJIAJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUA U MPOBEICHUS YUEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH yMEHHUsS HaOIIOAaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (HOPMYyIUPOBATH 0OOOIIECHUS U
BBIBOJIBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YIbTATOB MCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHHUYECKOW HCCIIEeIOBATENbCKON U MPOEKTHON JEATEebHOCTH,
MPOSIBJISATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHUCKY METOJIOB

peHICHUS MPAKTUYICCKUX 3aaY, IPUMCHCHUIO PA3JINYHBIX MCTOJOB ITO3HAHU A,

3. PaboToii ¢ undopmanmueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX WHGOpMAMU (HaydHO-TIOMYIISIpHAS
JUTEpaTypa XUMHUYECKOTO COJACPIXKAHUS, CIPaBOYHBIC TIOCOOMS, PECypChI
WuTepnera), aHanu3upoBaTh HHPOPMAIUIO Ppa3IMYHBIX BUIOB H  (opMm
Npe/ICTaBIIEHNUs, KPUTUYECKU OIICHUBATh €€ TOCTOBEPHOCTh HHEMPOTUBOPEUNBOCTD;

(dbopMynHpoOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHbIE METOMBI MPHU TMOUCKE U 0TOOpE

uH(OpMaIK, HEOOXOIUMOM JUIS BBIMOJHEHHUS YUEOHBIX 3a7a4 ONpPEaeIEHHOTO
TUTIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS UH(GOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIbHYIO (QOpMYy TpeacTaBiIeHUs WHGOOpPMAIUU
(cxembl, rpaduKu, TUArpaMMBbl, TAOJIUIIBI, PUCYHKH U T. II.);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CpPEICTBAa MpH paboTe ¢ XUMHUYECKOU
uH(poOpMaIeil: MPUMEHATh MEXKIpPEAMETHBIC ((hU3NUEeCKHe W MaTEeMaTUYECKHE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCITIOJIb30BaTh U MPEe0OPa30BBIBATH 3HAKOBO-CHMBOJINYECKHUE CPEICTBA HATIISTHOCTH.

Osnadenue yHusepcanbHbIMuU KOMMYHUKAMUGHBIMU OCUCMEUAMU:
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3a/laBaTh BOIIPOCHl IO CYIIECTBY OOCYXKIae€MOMl TeMbl B XOJA€ Juajora W/Wiu
JUCKYCCUM,  BBICKa3blBaTh  HUJEU, (DOPMyIHpOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C  MPE3EHTALMEN  pPE3YyJbTAaTOB  IMO3HABATEIBHOU  JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOW padOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alnui y4eOHOro MpoeKkTa U (OpMYyJIUPOBATH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIJIACOBAHUS IO3ULIMN B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHEHUSIMH.

Osnadenue ynugepcanbHolMu pe2yaamueHbIMU OCUCMEUAMU:

CaMOCTOSTEIBHO  IUIAHUPOBAaTb M OCYLIECTBIISITH  CBOX  IIO3HABATEIIbHYIO
NEATENIbHOCTh, Ompeacisas €€ LeJIu M 3aJayd, KOHTPOJIMpPOBaTh M II0 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEeIJaraéMbplii ajiropuT™M JEHUCTBUN TIpH
BBIMIOJTHEHUU Y4YEeOHBIX U HCCJIEAOBATENbCKUX 3a7ad, BBIOMpaTh HauOolee
3¢ (PeKTUBHBIN Ccroco0 HMX peuieHus ¢ y4ETOM TMOJyYeHUS HOBBIX 3HAaHHUHA O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a U

CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IIeT0 00pa3oBaHMsI 1O
XAMHAH Ha 0a30BOM ypOBHE OPHUCHTHPOBAHBI Ha OOECICUYCHHE IPEUMYIIECTBEHHO
o0mreoOpazoBaTeIbHOM W OOMIEKYJIbTYPHOW MOATOTOBKH oOydarommxcsa. OHu
BKJTIOYAIOT: crienuuyYecKue Ui ydeOHOro mpeameTra «XHUMHUsS» HaydHbIC 3HAHUS,
YMEHHS W CIIOCOOBI JCHCTBHUU 10 OCBOCHHIO, MHTEPIIPETAlMd M MPEOOpPa3OBaHUIO
3HAHWH, BUJIBI IATSIIEHOCTH 10 ITOJTy9ICHUIO HOBOT'O 3HAHUS M MPUMCHCHHIO 3HAHUI B

Pa3INYHbIX y‘-Ie6HBIX H PCAJIbHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C XUMUECH.

B mnporpaMme no XMMUM TNPEIMETHBIE PE3YJbTAThl MPEICTABIEHBI 10 TOJaM
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U3yuYeHHs Kak Ha 0a30BOM, TaK M Ha yenyOiéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kiacce mpeaMeTHbIE Pe3yJbTaThl 0CBOEHUsSI Kypca «OpraHuveckasiXuMus)

OTPaKAIOT:

1) cgopmuposannocmv  npeocmaenenuii: 0 ~ XAMHYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA XUMHUH B TIO3HAHUY SIBJICHHUI PUPO/IBI,
B (OpPMHPOBAHUM MBIIIICHUS W KYJBTYPhl JMYHOCTH, €€ (PYHKIIMOHAIHLHOMN
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUST IPAKTHYCCKUX 3a/1a4 M DKOJIOTHUECKH
00O0CHOBaHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO U IPUPOTHOMN Cpee;

2) enadenue CUCTEMOM XUMHUYECKUX 3HAHHH, KOTOpas BKJTFOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, OJJICKTPOHHAas
000J109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPULIATEIFHOCTh, XUMHUECKasT
CBsI3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpall€HHAs), MOJb, MOJIIpHas
Macca, MOJISIpHBIM OOBEM, YIJIEPOMHBIA CKeneT, (YHKIMOHAJIbHAs TPYIIa,
paauKal, u30Mepus, U30MEPbI, TOMOJIOTHYECKHIA Psil, TOMOJIOTH, YTIEBOIOPOJIEI,
KUCJIOPOJ- M a30TCOJEpIKAIIUe COSAMHEHHS, MOHOMED, TOJHMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHUS ); TCOPUH U 3aKOHBI (TEOpHUsT CTPOCHUS
opranndeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3BIK XHMHH, MHPOBO33PEHUYCCKUE 3HAHHMS,
JeKanue B OCHOBE TOHWMAaHHUS MPUYMHHOCTA M CHCTEMHOCTH XHMHUYECKUX
SABJICHUN, (DAKTOJIOTUYECKUE CBEIACHUS O CBOMCTBaX, COCTaBE, IMOIYYCHUU H
0e30MacHOM HCTIOJIB30BAHUM BAXHEHIIMX OPTaHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JESITEIEHOCTH YeTI0OBEKa;

3) cghopmuposannocmey  ymeHull  6blsGIAMbL XAPAKTEPHBIE TPH3HAKU TOHSATHH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIONINE TTOHITHS TIPH

ONMCAaHUU COCTaBa, CTPOEHHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

4) cpopmuposannocmv  yMeHull UCNOAL306aMb XAMHUYCCKYI0 CHUMBOJUKY IS
COCTaBJIEHUS MOJEKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOI)
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5)

6)

7)

8)

9

dbopMyn OpraHMYECKMX BEIIECTB M YPaBHEHHH XHUMHUYECKUX PEAKIIUA;
U320mMasau8ams MOJICIIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WLIKOCTPALIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOECHHS;

chopmuposaHHocms  yMEeHUll YCMaHagIueams TPUHAMIECKHOCTb HM3YyUYEHHBIX
OpPraHMYEeCKUX BELIECTB IO MX COCTABY M CTPOCHUI0 K ONPEACIEHHOMY
KJIacCy/Tpymie CcOeAMHEHUN (YTJIeBOJAOPOAbI, KHUCIOPOJ- M a30TCOACpPIKAIINE
COCIMHEHUs, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS); Oaéamb WM Ha3BaHUS TI0
cucremarnueckoit HomeHknarype (IUPAC), a taxxke TPUBOAUTL TPUBUATLHBIC
HA3BaHUS OT/ACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTUJICH,
ATUJICHTJIUKOJb, TIULEPUH, (eHon, dhopManbaeTH, aneTalbAeru]l, MypaBbrUHAas
KHCJIOTa, YKCYCHasi KHUCJOTa, OJIEMHOBasi KHUCJIOTA, CTEapUHOBAas KHUCIIOTA,
TII0K03a, GPYKTO3a, KpaxMall, 1eJUTH0I103a, TIIUIIH);

chopmuposaHHocms ~ yMeHusi  onpeoesiames  BUIbl XUMUYECKOHM CBSI3M B
OpraHMYeCKUX COEIUHEHUSX (OJIMHApPHBIE W KPATHBIC), KOBANEHMHAS U UOHHASA
CB3b, 0- U P-C643U, B000POOHAS CBA3b),

coOpMUPOBAHHOCIL  YMEHU NOOMEEPHCOAMb HA KOHKPEMHbIX NpUMepax
xapaxmep 3a8UCUMOCMU PeaKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHeHUll
om KpamHoCmu U muna KO8aleHmHOU C8A3U (0- U T-C653U), 3AUMHO20 GIUAHUS
amomos u 2pynn amomo8 6 MoaeKy1ax;

chopMuposaHHOCmb  YMeHUsi NpUMeHAmb  TIOJNOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa niis 0o0bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
chopmMuposaHHOCmMb YMEHULl XapaKkmepuzoéams COCTaB, CTPOCHHUE, (PU3NUYECKUE
U XUMHYECKHE CBOMCTBA THUIIMYHBIX IPEJICTABUTENICH pa3IMYHbIX KJIacCOB
OpraHWYEeCKUX BEIIeCTB (METaH, 3TaH, THJICH, MPOMWICH, alleTUIeH, OyTaleH-
1,3, metunOyraauen-1,3, G€H30J, METaHOJ, 3TAHOJ, ATHUJICHTIIMKONb, TIUICPHH,
deHos, aneranbAeTu]l, MypaBbUHAs M YKCYCHAas KHCJIOTHI, TJIFOKO3a, Kpaxmal,

OCJUIK0J103a, aMMHOYKCYCHAasA KI/ICJ'IOTa); unirocmpupoeaniv TCHECTUICCKYIO CBA3b
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MCXKAY HHUMH YPaBHCHHAMU COOTBCTCTBYIOIIUX XHUMHUUYCCKUX peaKHI/Iﬁ C

HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

10) chopmuposannocms ymenuti xapakmepuzo8ams cOCmMas, CMpoeHue, usuieckue
U Xumuueckue CGOUCMEA MUNUYHBIX npedcmasumeneli pasiudHbIX Klaccos
OpP2aHUYeCKUX 8ewecms: aiKaHo8, YUKIOAIKAHO8, AIKEeHO08, alKAOUeHO08, AIKUHOS,
aApoOMamu4eckux y2neeo0opooos, CRUpmMo8, ailb0e2udos, KemoHO8, KaApOOHOBbIX
KUCTIOM, NPOCMbIX U CAONCHBIX IPUPOS, IHCUPOB, HUMPOCOEOUHEHUL U AMUHOS,
aMUHOKUciOm,  0enKos,  yeie80008  (MOHO-, Ou- U  NOJUCAXAPUOOS8),
ULTIOCMPUPOBAMb  2EHEMUYECKYI0  C853b  MexcOy  HUMU  VPABHEeHUsMU
COOMBEMCMBYIOUUX XUMUYECKUX DPeakyutl ¢ UCHOAb308AHUEM CMPYKMYDPHBIX
dopmyn;

11) chopmuposannocmo ymenus xapakmepuzoéams WUCTOYHHKH YIIIEBOJOPOIHOTO
CBIPBs (HEPTH, TPUPOIHBINA T'a3, YTOJIb), CIIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE
pUMEHEHHUE MPOTYKTOB IMepepadOTKH;

12) chopmuposannocmo  ymenuii npoeoOums  BBIUHACICHHS T0 XHMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MUCXOJHOTO BEIIECTBA WM TPOIYKTa
pPEaKIMy 10 W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WJIH MTPOTYKTOB PEaKIUN);

13) cpopmuposannocme ymenuti eradems CUCTEMOW 3HaHUN 00 OCHOBHBIX METOHAaX
HAyYHOTO TIO3HAHUS, WCIOIB3YEMbIX B XHUMHUH TPU HU3YYCHHH BEIIECTB U
XUMHAYECKHUX SABJICHUN (mabnroneHue, U3MEpEHHUE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE), UCNOIb308AMb CUCTEMHBIC XUMUYECKNE 3HAHUS IS TIPUHATUS
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUAX, CBSI3aHHBIX C BEIIECTBAMH U MX
MPUMECHEHHUEM;

14) chopmuposannocmv  61adeHuss Ccucmemou 3HAHUL O eCMeCcm8eHHOHAYYHbIX
Memooax no3HAaHus — HAOA0OeHUU, USMEPEeHUU, MOOeTUPOBAHUL, IKCNEPUMEHme
(peanbHOM U MBICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUSA,

15) cpopmuposannocmes ymenusi npumMeHsms OCHOBHbIE ONEPAYUU MbICAUMENbHOU
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0esmenbHOCMY — aHAIU3 U CUHMe3, CpasHeHue, 0000ueHue, CUCmeMamu3ayuro,
8blABIEHUE NPUYUHHO-CTIEOCBEHHbIX C853ell — OJI U3YUeHUsl C8OUCME 8euecms U
XUMUYECKUX PeaKyuil;

16) cpopmuposannocme ymenuii cobmooams npasuia TOJIb30BAHUS XUMHUYCCKOM
Mocy/iIol U J1abopaTopHBIM O0OPYJIOBaHMEM, a TakKKe IMpaBuUiia OOpaleHus C
BEIICCTBAMU B COOTBETCTBUU C WHCTPYKIIUSMHU TIO BBIMIOJHEHUIO JIAOOPATOPHBIX
XHUMHYECKUX OIBITOB;

17) chopmuposannocmv  ymeHull  niaHupo8amv W GbINOJHAMb  XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPAIICHHS OPTaHUYCCKUX BEIISCTB NIPH HAIPEBAHKH, TIOJTyICHHE
STWJIICHA W H3yYCHHE €Tr0 CBOWCTB, KAYECTBCHHBIC PEAKIMA OPTraHUYCCKUX
BEIICCTB, JCHATypalus OCJIIKOB NPW HArpeBaHWM, IIBETHBIC PEaKIMH OCIKOB) B
COOTBETCTBMHM C TpaBWJaMU TEXHUKH O€30MaCHOCTH TIpH OOpalicHUH C
BEIIECTBAMU W J1a00OpaTOPHBIM OOOPYIOBAHHEM, NPEOCMABIAmb PE3YIbTAThI
XUMHAYECKOTO SKCIIEPUMEHTa B ()OpMEe 3alUCH YpaBHEHHI COOTBETCTBYOIIHUX
peaxuii u popmyauposams BEIBOJIBI HA OCHOBE ITHXPE3yJIbTaTOB;

18) chopmuposannocme ymenuti: camocmosmenbHo NIAHUPOSAMsb U NPOSOOUNb
XUMUYECKULL IKCNepUMeHm (NOoyyeHue U U3yYyeHue CEOUCME OpPeaHUYeCcKUX
gewecmes, KaweCmeeHHvle peakyuu Yeaegoo0opo008 PA3IUUHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OPSAHUYECKUX BeUyeCm8, peuleHue IKCNEPUMEHMATbHBIX
3a0ay no pacno3HABAHUIO OP2AHUYECKUX Geujecms) ¢ CoOm0OeHueM npasui
bezonachoeo obpaweHuss ¢ sewecmeamu u 1abopamopHvim 000pyO0BAHUEM,
Gopmyruposams yeib UCCICO08aHUSL, NPEOCMABIAMb 8 PA3IUYHOU (hopme

pe3yibmamuol IKCHEPUMERMA, AHATUUPOBAMb U OYEHUBAMb UX OOCMOBEPHOCb,
19) cpopmuposannocmes  ymenun  Kpumuyvecku — aHAIUUPOBAMb  XUMUYECKYIO

uHbOpMaIHIO, OTydaeMyto U3 pa3Hbix nctounnkoB (CMU, MuaTepuet u np.);

20) cghopmuposannocmv  ymenuil:  oCywecmenams — YeieHanpPasieHHblil  NOUCK
XUMUYECKOU UHGDOpMayuU 68 pa3IuyHbIX UCMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAs

aumepamypa, CMU, Humeprem u Op.), Kpumuyecku aaiusupos8ams XUMuieckyio

32



ungopmayuio, nepepabamvieamv €€ U UCNOTL306AMb & COOMBEMCMBUU C
nocmaeienHou yuebHou 3aoauell

21) cghopmuposannocmo VYMeHuUll cobodamo npasuia HKOJIOTUYECKHU
1eJecCO00pa3HOro MOBEACHUS B OBITY M TPYIAOBOW JAESITENBHOCTH B IEJIIX
COXPaHEHUsI CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOJHOM CPEIbI; 0CO3HABAMb
OMACHOCTh BO3JICMCTBUS Ha >KMBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKUX
BEUIECTB, MNOHMMas cMbica mnokazarens [IJIK (mpegenbHOit  momycTuMoi
KOHUEHTPALMK), MNOACHAMbG HA  TpPUMEpax CHOCOObl  YMEHBUICHUS U
OpEelOTBPAIlEHUS HMX BpPEIHOTO BO3JCHCTBHUA HAa OpPraHU3M  YeJIOBEKa;
AHANU3UPOBAMDb  Yeleco0OpA3HOCMb NPUMEHEHUsT Op2AHUYeCKUX eeuecms 8
NPOMBIUNEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

22) nnsi O0yYaroIUXCs C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMCHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

23) IS CIEMBIX U CIIA0OBHIANIMX OOYYAIOIIMXCS: YMEHHE HMCIIONIb30BaTh pelibe(HO

TOUCUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns nmns 3anucu XuMmudeckux GopMyit.

B 11 kuaacce mnpeaMeTHble Ppe3yJbTaTbl OCBOeHHMsI Kypca «OOmass wu

HEOPraHMYeCcKas XMMHUSD> OTPAXKAIOT:

1) cgopmuposannocms  npedcmasnenuii: 0 ~ XUMHYECKOH  COCTABIIIOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, POJIM XUMHUHM B TO3HAHUU SBJICHUI
MPUPOABI, B HGOPMUPOBAHUH MBITIUICHUS U KYJIbTYPhI JINYHOCTH, €€
(GYHKITMOHAIBHONW TPAMOTHOCTH, HEOOXOAUMOU IS PEIICHUs MPAKTUYECKUX
3a/la4 M DKOJOTMYECKHU OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3J0pPOBbIO H
MNPUPOJTHOM Cpelie;

2) eradenue CHUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUI AJIEMEHT, aToMm, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYJa, MOJb, MOJIIPHBIA OOBEM,
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3)

4)

5)

6)

BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas CBS3b
(KoBaJeHTHAsI, HIOHHAs, METAJUTUYECKAsl, BOJIOPOJIHAS ), KpUCTAJTMYECKAs peIETKa,
TUNBl XUMHUYECKUX PEAKIUW, PacTBOpP, DIJIEKTPOJUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOLUMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKlnH, XUMHUYECKOE PaBHOBECHUE, TECOPUM U 3aKOHBI (TeOpus
3JIEKTPOJIMTHYECKON JUccouranuu, nepuoandeckuii 3axkon [[. M. Menneneesa,
3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU
Py XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3BIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHMUMAHMS MPUYUHHOCTU H
CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (PAKTOJOTHUECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMaCHOM MCITOJIb30BAHUHM BOKHEHIIIMX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U IPAKTUUECKOM JEATETbHOCTH YEIOBEKA,

cospemMenHble NpedCmasiieHus 0 CMPOeHUU 6eujecmea Ha amoMHOM, UOHHO-
MOJIEKYNAPHOM U HAOMOAEKVISIPHOM VPOBHAX, NPeOCmAasIeHUsi 0 MeXaHUusmax
XUMUYECKUX PeaKyuti, mepmMoOUHAMULECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCAX
UX NPOMeKaHus, 0 XUuMU4eCKoM pasHo8ecUl, pacmeopax u OUCHEPCHBIX CUCTNEMAX,
Gaxmonozuueckue ceedenusi 0 C8OUCMEax, cocmase, NONyYeHuu U Oe30nacHoM
UCNONB30BAHUU BANCHEUUUX HEOP2AHUYECKUX 8euecms8 68 Dbimy U NPAKMu4ecKou
oesimenbHOCmU — 4elogeKkd,  OOWuxX  HAYYHBLIX — NPUHYUNAX — XUMUYECKO2O
npou3e00Ccmaea,

cghopmuposannocmo yMeHull  BblA6AAMb XAPAKTEPHBIC TPU3HAKWA TIOHSITHH,
YCmauasausams UX B3aUMOCBS3b, UCNO1b308amb COOTBETCTBYIOIIAE MOHATHUS IIPU

ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

cpopmuposanHocmy  yMeHUuli  UCNOIb308amb XUMHUYECKYI0 CHMBOJMKY IS
cocTaBieHus (opMyn BEHIECTB U  YpPaBHEHHM XHMHYECKHX PEaKIUii;
cucremarnieckyro HomeHKIaTypy (IUPAC) u TpuBHalIbHBIC Ha3BAaHUS OTIEITBHBIX
HEOPraHUYECKUX BEUIECTB (YrapHbll ra3, yrjeKHCIbIA Ta3, aMMUaK, raméHas

W3BECTh, HETAIIEHAsI U3BECTh, MUThEBAS COJIA, MUPUT U AP.);
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7)

8)

9)

cghopmuposanHocmes yMeHUull onpeoesisimb BAICHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA; BUJ XUMHUUYECKOU
CBs3U (KOBaJIeHTHAs, HOHHAs, METAJNIMUeCKasi, BOJOPOHAsI) B COCAMHEHUSAX; THII
KPUCTAJTMYECKOM PEIIETKH KOHKPETHOI'O0 BeIleCTBa (aTOMHAas, MOJICKYJspHas,
HMOHHAs, METAJNIMUECKas); XapaKTep CpeJibl B BOJAHBIX pacTBOPaX HEOPTaHUUYECKUX
COCJIMHCHUM;

chopmMuposaHHocms yMeHus 00bACHAMb 3A8UCUMOCTb CBOUCNE Belecd Omeudd
XUMUYECKOU CBA3U U MUNA KPUCTANIUYECKOU peulémKy, 0OMeHHbll U OOHOPHO-
aAKYenmopHbulll MEXAHU3MbL 00PA308AHUS KOBAIEHMHOU C8A3U,
chopmMuposaHHocmsv yMeHull yCmanaseiueams MPUHAIJICKHOCTh HEOPTaHUIECKHUX
BEIIECTB 0 UX COCTaBY K ONpeIeIEHHOMY KJIAcCy/TpyIINe COeAMHEHUN (TIPOCThHIE
BEII[ECTBA — METAJIBI 1 HEMETAJIbl, OKCHJIbI, OCHOBAHHMS, KUCIOTHI, aM(pOTEPHbBIC

THJIPOKCH/IBI, COJIN);

10) chopmuposannocmo ymenuil.: Kiaccupuyuposams. HeOp2aHuueckue eujecmed

nOUX COCMAgy; Xumuyeckue peaxkyuu no pasiuyHblM NPUIHAKAM (YUCTy U COCMAgY
peazupyiowux eeujecms, meniogomy d¢gexmy peaxyuu, uzMeHeHulo cmeneHeu
OKUCNIeHUsL DJIeMEeHmMO8, 00pamuMoOCmuy, Y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO  8bIOUPAMb OCHOBAHUA U Kpumepuu Oasi Kiaccugurkayuu

uzydaembvplx eeuiecnie U XuMudeCKux peakuuﬁ;

11) chopmuposannocmos ymenuil packpviéams CMBICI TIepuoudeckoro 3akona /1. .

MeHeneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTENBHYIO U

MPOTHOCTUYECKYIO QYHKITUH;

12) chopmuposannocmos ymenuti xapakxmepuzo8ams SJIEKTPOHHOE CTPOSHHE aTOMOB

XUMHYECKHX 3JIEMEHTOB 1—4 nepuonoB Ileproandeckon CUCTEMbl XUMHUYECKUX
atementoB JI. M. MeHneneeBa, UCHONB3yS IMOHSATUS «S-, P-, d-2IIEKTPOHHEBIC
OpOUTAINY, «IHEPTETUIECCKUE YPOBHIY; 00bACHAMb 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHMYECKHX 3JIEMEHTOB M HMX COCIMHEHHUW IO MEPUOJIaM M TpyInam
[Tepuonnueckoi cucteMbl xXuMu4deckux 3seMeHToB J[. . Menneneesa; «ocnognoe
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U 8030YHCOEHHOe  JHepeemuyecKkue  COCMOSHUA — AmomMay,  O0OBACHAMb
3AKOHOMEPHOCIU USMEHEHUs. CBOUCME XUMUUECKUX DJIeMEeHMO8 U UX COeOUHeHUll
no nepuodam u epynnam Ilepuoouuecxoti cucmemot /| U Menoeneesa, sanenmmoie
B03MOJCHOCNU AMOMO8 JJIeMEeHMO8 HA OCHO8e CMPOEHUs UX DJIeKMPOHHBIX
00010YeK

13) chopmuposannocme  ymenuti  xapakmepuzoéams  (onucvleamv)  00IIHE
XHMHYECKHE CBOWCTBA HCOPTaHMYECKHX BEIICCTB  PA3IMYHBIX  KIACCOB;
noomeepaicoams CyInieCTBOBAHUE TCHETHUCCKOW CBS3U MEXIY HEOPTraHUYCCKUMU
BEIIECCTBAMU C TIOMOIILIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHYCCKUX PEAKIIHA;

14) chopmuposannocmov  ymenus — packpuleamv — CYUHOCHb:  OKUCIUMENbHO-
B0CCMAHOBUMENLHLIX ~ PeaKyuil  NOCPeOCmBOM  COCMABNEeHU  INEeKMPOHHO2O
bananca smux peaxyuil, peaxyuil UOHHO 20 O0OMeHa Nymém COCMAGNeHUs Ux
HOMHLIX U COKPAUJEHHLIX UOHHLIX YPABHEeHUl, peakyutl 2uopoau3d; peaxyuil
KOMNIEKCO00pa308anus (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUHKA U ANIOMUHUSL),

15) chopmuposannocme  ymenus Kiaccugpuyuposames XAMHUECKUE PEAKIIMU 10
pa3IMYHBIM MPU3HAKaM (YHCITYy M COCTaBy PEarnpyroIlluX BEIIECTB, TEIIOBOMY
3 dekTy peaknuu, U3MEHEHUIO CTEIEHEH OKHUCIICHHUS DJIEMEHTOB, 0OPAaTHUMOCTH
PEaKIuy, YIacTHIO KaTaanu3aTopa);

16) chopmuposannocme ymenuii cocmaensimv ypaBHCHHS pPEAKIUN Pa3IndHBIX
TUTIOB; TIOJTHBIE U COKPAIIEHHBIE YPABHEHUSI PEAKIIM HOHHOTO OOMEHA, YUUTHIBAs
YCIIOBHUS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA;

17) cpopmuposannocmv  ymenuti  nposooums  PEAKIHMH,  ITOITBEPKIAFOIINE
KaueCTBEHHBI COCTaB PA3IMYHBIX HEOPTAaHWYECKUX BEIIECTB;, PACHO3HABAMD
OTIBITHBIM TTYTEM MOHBI, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHMIECKUX
BEIIECTB;

18) cpopmuposannocmv  ymenuii  packpviéams ~ CYUTHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIIMH MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OasiaHca

ATHUX PEaKIUH;
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19) cghopmuposannocmo ymenuii 06vsACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECCKOM
peaknmuu OT Pa3IUYHBIX (DAKTOPOB; XapakTep CMENICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3aehicTBus (nmpuuiun Jle [laTtense);

20) cihopmuposannocme  ymenusi  00bACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUsL
XUMUYECKUX peaKyull ¢ Y4emom Ux 3HepeemudecKux Xapakmepucmux, xapaxKmep
UBMEHeHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCIU Om  PA3IUYHBIX
Gdaxmopos, a makdxce Xxapakmep CMeweHUs XUMUYECKO20 PABHOBeCUsl NOO
GIUSAHUEM 8HEeWHUX 8030eticmeuti (npunyun Jle [llamenve);

21) cghopmuposannocmo  ymeHuti  xapakmepuzosams — XUMHUYECKHE IPOIECCHI,
JIKAIUEe B OCHOBE MPOMBIIICHHOTO TOJYYCHHS CEPHOM KHCIIOTHI, aMMHaKa, a
TakkKe CHOPMHPOBAHHOCTH IMPEJACTaBICHUN 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

22) cghopmuposannocms yMEHUs: XapaKmepuz08ams XUMULECKUe PeaKyul, 1excaujue
8 OCHOBE NPOMBLULIEHHO20 NOLYYEeHUsl CEPHOU KUCTIOMbL, AMMUAKA, 00ujue HaAyyHble
NPUHYUNBL  XUMUYECKUX  NPOU3BOOCMSE,  UelecooOpa3HoCmv — NPUMEHEeHUs
HeOpeaHuyecKux eeujecms 6 NPOMBIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PeHUs
COOMHOULEHUSL PUCK-NOJIb3A;

23) cghopmuposannocmey  ymenuil  npoeoOoums BBIYUCICHUS C HUCIOJIb30BAHHUEM
MOHATHS «MacCcoBas JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHUH Ta30B
MIPY XUMHUYECKHUX PEAKIIUAX, MACCHI BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O00bEMY OJHOTO U3 YYAaCTBYIOIIUX B
PEaKIUUBEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHUS
MacChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUH;

24) cghopmuposannocms ymenus npo8oOUmMsb pacuémol. ¢ UCNOIb308AHUEM NOHSMULL
«maccosas 007 ewecmsea 8 pacmeopey U «MONAPHAS KOHYEHMPAYUSI», MACCbl
gewecmea iU 00bEMA 2aza NO U38eCMHOMY KOIUYECMB)Y 6eujecmed, macce uiu
00bEMY 00HO20 U3 YYACMBYIOUWUX 8 peaKyuu eeujecms, menjiosoz2o 3ghgexma

peakyuu, 3HaverHus 60()0p0@H020 nokasamesist pacmeopoe Kuciom u W@JZO"IQIZ C
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U3BECMHOU CMENneHbi0 OUCCOYUAYUU, MAcchbl (00béMA, KOIUYecmsa eeuecmaa)
npooyKma peaxkyuu, eciu 0OHO U3 UCXOOHBIX Geujecms 0aHO 8 Gude pacmeopa c
onpeodeéHHol Maccogoll 0oJieli pacmeopEHHO20 eujecmsa Uil OaHo 8 U3dvlmKe
(umeem npumecu); 00U B8bIX00A NPOOYKMA pPeaxkyuu, 0O0BEMHLIX OMHOULeHULL
2a308;

25) cghopmuposannocmo ymenuii cobmodams npasuia TOJNb30BAHUS XUMHUYCCKON
NoCyZIol W Ja00paTOPHBIM O00OPYIOBAaHUWEM, a TaK)Ke NpaBHJIa OOpaIlCHHs C
BEIIECCTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBIMOJTHCHUIO JIAOOPATOPHBIX
XHUMHYECKUX OIBITOB;

26) chopmuposannocmey  yMeHull  NIAHUPOBAMb U BLINOJHAMbL ~ XAMUYECKUN
OKCIIEPUMEHT (pa3Io’KeHHE MEPOKCHIa BOJIOPOAa B MPHUCYTCTBUH KaTajau3aropa,
ONpEJCIICHHEe CPEAbl PACTBOPOB BEIICCTB C IIOMOIIBIO  YHHBEPCATBHOTO
WHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakIlny,
peaKIMi MOHHOTO OOMEHa, KauyeCTBEHHBbIC peakluu Ha cynb(dar-, kKapOOHAT- U
XJIOpU-aHUOHBI, HA KATHOH aMMOHHS;, PEIICHHE SKCIIEPHUMEHTAIBHBIX 33/1ad IO
temam «MeTtaisl» U «HeMeTramis») B COOTBETCTBUU C TPaBHIAMHU TEXHUKH
0€301acHOCTH TpH 0OpaIlleHUH C BEIIECTBAMH U JTAOOPAaTOPHBIM 000PYyIOBaHUEM,
npeocmasnsimes  Pe3yiabTaThl XHMHUYECKOTO J3KCIEpUMEHTa B (QopMe 3alucH
ypaBHEHUI COOTBETCTBYIONINX PEAKIUN U opmyauposams BBIBOIABI HA OCHOBE
ATUX PE3YNHTATOB,

27) cghopmuposannocms ymMeHuil: CAMOCMOSIMENbHO NIAHUPOSAMb U NPOBOOUNb
XUMuyeckulli  9KCnepumeHm  (npogedenue  peakyuii  UOHHO20  0OMeHd,
nOOMEEPIUCOeHUE — KAYECMBEHHO20 — COCMABA  HEOP2AHUYECKUX — Beujecms;
onpedenenue cpedvl pacmeopos Geujecms ¢ NOMOWBIO UHOUKAMOPOS, U3VUEHUe
BIUAHUA PA3IUYHBIX (AKMOPOE8 HA CKOPOCHMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANIbHBIX  3a0ay no memam «Memannvly u «Hememannoly) c
cobno0eHuem npasun 6e30nacHo2o 0opaweHus ¢ seuecmeamu U 1abopamopHuim

obopyoosaHnuem, opmynuposams yYeib UCCIE008aAHUSA, NPeOCmasiIimsb 8
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PA3IUYHOU (popme pe3yabmamul IKCHepUMeHma, aHAIUUpo8ams U OYEeHUB8AMb
Ux 00CMOBEPHOCMb,

28) cpopmuposannocmey  ymenutl  Kpumuyecku — AHAIUIUPOBAMb  XUMHUYECKYIO
uH(pOpMaIHIO, ToJydaeMyto U3 pazHbeix uctounukoB (CMU, Uurepner u np.);

29) cipopmuposannocme VYMeHuUtl cobodamo npasunia IKOJIOTUYECKHU
I1eJIeCO00Pa3HOT0 TMOBEACHHUS B OBITY M TPYJOBOW JEATEIBHOCTH B IENIX
COXpaHEHHUSI CBOETO 3/J0POBbsI U OKPYXKAIOUIEH MPUPOIHON Cpeabl; 0CO3HABATH
OITACHOCTH BO3JICHCTBUS Ha KUBBIC OPTaHU3MBbI ONIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbica nokazarens [IJIK (mpenensHOl 10MyCTUMOM KOHIIEHTPALINH ),HOACHAMb HA
IpUMEpax CIoCcOObl YMEHBIIICHUS U TPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS
Ha OpPraHu3M YelIOBEeKa;

30) chopmuposannocme ymenuii: cobar00amev NPABUNA NOTL3OBAHUSL XUMUYECKOU
nocyool u JaabopamopHeiM 000py0osaHuem, o00pawjeHus ¢ Beujecmeamu 8
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJIHEHUI) 1AO0PAMOPHLIX XUMUYECKUX
ONbIMOB;, IKON02UUECKU UYenecoobpazHo20 nogedeHus 6 Ovimy u mpyoosol
0esimeNbHOCMU 8 YeAX COXPAHEHUs C80e20 300P08bs, OKPYHcarouieli npupooHol
cpeobl U OOCMUdICEHUs e€ YCMOoUdUu8020 pazeumus; OCO3HABAMb ONACHOCMb
MOKCUYECK020 OeliCMEUs HA JHCUBble OP2aAHU3MbI ONPEOelEéHHbIX Heop2aHU4ecKux
sewgecms, nouwumas cmoicn nokazamena IIJ[K (npedenvHoit oonycmumou
KOHYeHmpayuu,);

31) cpopmuposannocme  ymeHull:  OCyWecmensams — YeieHaANPAGIeHHbIL  NOUCK
XUMU4eckou uHgopmayuu 8 pasiuyHblX UCMOYHUKAX (HAYYHAS U YYeOHO-HAYUHASA
numepamypa, CMHU, Humepnem u 0p.), Kpumuyecku aHaiu3uposams XumMuyeckyo
ungopmayuio, nepepabamviéamsv €€ U UCNONL30BAMb & COOMBEMCMBUU C
nocmaeneHHolU yueOHou 3a0ayel;

32) st o0ydarommXxcss C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIIECTB U

XUMHYCCKUX HBHCHHﬁ;
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33) ans chenbiX U cIa0OBHISIIMX OOYYAIOIIUXCS: YMEHHE HCIONB30BATh PEbe(hHO
TOUEYHYIO cucTeMy 00o3HaueHuil JI. bpaiins A 3anucu xumuueckux Gopmyd.
Pe3ynpraThl 00yueHHs Ha 0a30BOM YpPOBHE OpPHUEHTHPOBaHbI Ha OOLILYIO

(YHKIMOHAIBHYIO TPaMOTHOCTb, MOJYY€HHE KOMIIETEHTHOCTEH IJi MOBCEAHEBHOM

KU3HU U OOIero pas3BuTusA. Pe3ynbrarhl OOydeHUsT Ha YINIYOJIEHHOM YpOBHE

OPUEHTUPOBAHBl ~ Ha  MOJY4YEHHE  KOMIIETEHTHOCTeW  UIg  MOCHEIyIoIIeH

npodeccuoHaIbHOM NeSITeIbHOCTH KaK B paMKax JaHHOU MpeAMETHON 00J1acTu, TaK U

B CMEXKHBIX C HEN 00J1aCTIX.
COIEPXAHHUE YYEBHOI'O ITPEAMETA «XUMMUSI»

10 KJIACC «OPTAHUYECKASI XUMUSI» BA3OBBI YPOBEHD

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMUHU

[Ipeamer opraHvyeckod XUMHUU: €€ BO3HHMKHOBEHHE, PAa3BUTHE U 3HAUYCHHUE B
NOJIyYEHUU HOBBIX BEHIECTB U MATEpUAJIOB. TeopHsl CTPOEHUS] OpPraHUYECKHUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE mojoxkeHus. CTpyKTypHbIe (OpMYIIbI
OpraHWYEeCKUX BelleCcTB. ['oMonorus, nzoMepus. XMMHUECKasl CBSI3b B OPraHUYECKHUX
COEIMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKaluu oOpraHUYecKux BemecTB. Homenkmatypa
OpPraHWYeCKUX COEJUWHEHHM (cHUcTeMaThyecKas) U TpUBHAIbHbIE Ha3BaHUs

BAXKHEHUIIINX MPEJICTABUTENIEN KJIIACCOB OPraHMYECKUX BELIECTB.

3KCHepI/IMeHTaHLHBIC MCTOABI H3YyUCHHUA BCHICCTB H HX HpeBpameHHﬁ:
O3HAaKOMJICHHC C 06pa3uaMH OpPraHrMYCCKHUX BCIICCTB U MAaTCPpHAJIaMH HAa UX OCHOBC;
MOACIUPOBAHUC MOJICKYJI OpPraHHYCCKHX BCIICCTB, Ha6J'IIOI[eHI/Ie H OIIMCAaHHC
ACMOHCTPAIMOHHBIX OIIBITOB IIO0 IPCBPAIICHHUIO OPraHMYCCKUX BCHICCTB IIPpHU

HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBogopoasl
AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUH psifl. MeTaH M 3TaH — NPOCTEUIIINE
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MPEICTaBUTENN AJIKAHOB: (PU3NUYECKHE U XUMHUYECKHE CBOMCTBA (PEeaKIMu 3aMeIeHUs
Y TOPEHUS ), HAXOK/IEHUE B IPUPOJIE, IOJyYEHHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHA PSAA. ODTUIEH M NPONUIEH —
MpOCTEHIINE TNPEICTABUTENN QJIKEHOB: (DU3MYECKME M XUMUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TAJOTEHUPOBAHUSA, THUIpATallMd, OKHUCIEHUS U
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Anxanuensl. byraauen-1,3 u merunOyranuen-1,3: cTpoeHue, BakHEWIIUE
XUMHYECKUE CBOMCTBa (peakuusi mnonumepusauuu). llomydeHne CHHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUI psil. AIETHIEH —
NPOCTEHIINI MpPEeCTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, (PU3NYecKne M XUMUUYECKHE
CBOICTBa (peakuuu THUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALMU, TOPEHUs),
[IOJIyYE€HHUE U IPUMEHEHUE.

Apensbl. beH3oin: coctas, cTpoeHue, (pU3NYECKNE U XMMUYECKUE CBOWCTBA (peakLuu

raJIOrTCHUPOBAHUA U HHTpOBaHI/I}I), I[MOJYUCHHUC U IIPUMCHCHHC. Tonyona: cocras,

CTPOCHUC, d)I/ISI/I‘IeCKI/IC U _XMMHUYECKHE CBOMCTBA (DeaKIII/II/I raJorCHUpOBaHUA H

HI/ITDOBaHI/IH) IIOJIYYCHHUC U IIPUMCHCHUC. ToxcuyHOCTh dPCHOB. I'eneTnueckas cBsI3b

MEXKy YIJIEBOAOPOJaMHU, IIPUHAIICKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[IpuponHbIe HCTOYHUKHU YTIeBOAOPO0B. [IpupoaHbIl ra3 W MOMyTHBIE He(PTIHbBIE
razel. Heptp u e€ mpoucxoxaenue. CrocoObl mepepabOTKu HedTH: TEPEeroHKa,
KPEKHHT (TEPMUYECKUN, KaTaTUTHIEeCKui ), mupous. [IpoaykTel mepepaboTku HE(TH,
WX TPUMEHEHHE B MPOMBIIINICHHOCTH U B ObITy. KaMeHHBII yronb u MpOAYKTHI €ro
nepepadoTKH.

OKCIEpUMEHTAJIbHBIE ~ METOJIbI M3Y4YE€HHUsI BEIIECTB M HMX MPEBpallCHUN:
O3HAKOMJICHHE C 00pa3IiaMu IIaCTMAcC, KaydyKOB U PE3UHBI; KouteKiuu «HepTe» u
«YTOJIbY; MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB W TaJOT€HONPOU3BOJIHBIX;

MPOBEJICHUE MPAKTUUECKON PaOdOThI: MOTYyUECHHE ITHIICHA U U3YUEHUE €r0 CBOMCTB.

PacuéTHble 3a1aun
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Bbrunciiennst o ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJHOIO BEUIECTBA WJIM MPOAYKTA pEAKIHMH [0 HU3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOT'O U3 MCXOJAHBIX BCIICCTB HUJIN IIPOAYKTOB peaKHI/II/I).

Kucsiopoacoaep:xkamue opranu4yecKue coeIuHeHHs

[IpenensHBIC OTHOATOMHBIC CIIUPTHI. METAHOI M 3TAHOJ: CTPOCHUE, PUBNUCCKUC H
XMMHYECKUE CBOMCTBA (pEaklMM C aKTUBHBIMH METAJlJIaMH, TaJIOT€HOBOJOPOJIAMH,
ropeHue), MpUMEHEHHE. BoIOpOIHbIC CBA3M MEX Iy MOJICKYJIaMU CIIUPTOB. JleicTBrE
METAaHOJIa U ATAHOJIa HA OPTAHU3M YEJIOBEKA.

MHOTOAaTOMHBIC CHUPTHI. DTHJICHTJIMKOJb M TJIMIIEPUH: CTPOCHHUE, (DU3UYCCKUE U
XHMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMU METaJJIaMU, KaueCTBEHHASI
peakiisg Ha MHOTOATOMHBIC CITUPTHI). JIeHicTBUE Ha opraHu3M 4enoBeka.lI[puMeHeHue
TJIAIIEPUHA U STHIICHTJIUKOJIA.

®deHOo: CTpOCHHUE MOJIEKYIIbI, (PU3HYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [pumenenue ¢enona.

Anprerunbl U keToHbl. DopMabaerui, aneTalbIeTH: CTpoeHue, (Gpu3ndeckne n
XUMHAYECKHUE CBOWCTBA (pEakIMd OKHCICHUS W BOCCTAHOBJICHHS, KadeCTBCHHBIC

peaKkium), NoJy4eHUE U IPUMEHECHHUE.

AHGTOH: CTPOCHHUC, d)I/I3I/ILICCKHC 1 XMMHYECKHE CBOMCTBA (DGaKHI/II/I OKHCJICHUA U

BOCCTaHOBHCHI/Iﬂ), INOJIYYCHHUEC U IPUMCHCHUC.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHCIOTH. MypaBbUHAs M YKCYCHas
KHUCIIOTBI: CTpOeHHE, (U3MUYECKHE U XMMUUYECKHE CBOWCTBa (CBOMCTBA, 0OIMIME s
KJIacca KUCJIOT, PEAKIUs dSTepUPUKALINN ), TOTydeHUE U TpuMeHeHne. CTeapuHoBas U
OJIEMHOBAsI KUCIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KHCIOT. Mblla Kak
COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxuble 2(pupbl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. [ HAPOIU3 CIOXKHBIX
a¢upos. Kupsl. ['uaponus xupos. [I[pumenenne xupos. buomornueckas poib JKUPOB.

VYrneBoabl: cocTaB, KilacCU(PUKAIUS YriIeBOJIOB (MOHO-, AU- U TMOJUCAXAPUIBI).
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['moko3a — mnpocTelmmii MoOHOcaxapua: OCOOCHHOCTH CTPOECHHUS MOJIEKYIbI,
dbu3nyeckue U XUMHUYECKHE CBOMCTBa (B3aumojeiicTBue c¢ rumapokcuaom memu(ll),
OKHCJIEHHE aMMHUA4YHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHE, OpOKEHUE
TJIIOKO3bI ), HAX0XKACHHUE B IPUPOJIE, IPUMEHEHUE, Ononorudeckas poib. otocunres.
DpyKTO3a KaK U30MEp IIIOKO3HI.

Caxapo3za — OpeAcTaBUTESIIb JIMCAXapUJIOB, THAPOJIN3, HAXOXKACHUE B IPUPOJEC U

IIPUMCHCHUC.

Kpaxman wu muemmono3a kak mTpupojHbie mnonumepbl. CTpoeHHE Kpaxmana Hu
1eUToo3bl.  DU3MYeckue W XUMUYECKHE CBOMCTBa Kpaxmaja (THIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNepUMEHTAIbHBIE METO bl M3YUCHHUSI BEIIECTB U UX MPEBPAICHUIN: TPOBEICHUE,
HAOMIOJIEHUEe W ONHUCAaHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
KayeCTBEHHbIE DPEAKIMU OJAHOATOMHBIX CHHUPTOB (OKMCJIEHHE HTaHOJA OKCHUIOM
meau(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIIMLEPUHA C THIPOKCUIOM
meau(Il)), ampaernnoB (okucieHwe aMMUAYHBIM pacTBOpoM okcupa cepedpa(l) u
ruapokcuom meau(ll), B3aumoelicTBre Kkpaxmaia ¢ HOJIOM);

IIPOBEICHUE MPAKTUICCKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuéTHble 3agaun
Brruncnenus mo ypaBHEHHIO XHMHUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA
UCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOI'O N3 MCXOAHBIX BCUICCTB UJIN IIPOJAYKTOB peaKHI/II/I).

A3oTcoaep:Kanie opraHudecKne coeJHHEeHUsI

AMuHbl. MeTUIaMUH U aHUJIMH: COCTaB, CTPOCHHC, d)I/IBI/I‘—IeCKI/IC H XUMHWYCCKHEC

CBOMCTBA (rOpEeHrE, B3AUMOIEHCTBUE C BOJOW W KHUCJIOTAMM ).

AMUHOKHCTIOTHI Kak aM(OTepHBbIE OpraHWYecKne coequHeHus. Duznueckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMepe riauuuHa). buonorudeckoe

3HAa4YCHUEC aMHUHOKHCIIOT. HGHTI/II[BI.
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benkum kak mNpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpMYHAs M TPETUYHAS CTPYKTypa O€nIKoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IE€HATypallks, KaUeCTBEHHbIE PEaKIIUU Ha OeNKu.

DKCHepUMEHTAIIbHBIE METObI U3YUYEHHUSI BEILIECTB U UX NIPEBPAILICHUIA: HA0JII01eHHE
U OIKCaHHWE JAEMOHCTPALMOHHBIX OMNBITOB: J€HATypalus OEJIKOB MpH HarpeBaHUH,

IIBCTHHIC pCAKIINHN OEJIKOB.

BbicokomonekyJisipHble cOeTHHEHUS

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUU, CPEIHSST MOJICKYJspHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUN —
NOJIMMEPU3ALINS U TTOJTUKOHACHCAIHS.

IInacTMacchl (HOJII/ISTI/IJICH, INOJUIIPOIIMIICH, ITOJIMBHHUIIXJIOPHI, HOJII/ICTI/IDOJI).

HatypalbHbIi ¥ CHHTETUYECKHE Kay4dyKH (6VTEIIIPI€HOBI>II>1., XJOPOOPEHOBLIN M

M30IPEHOBLIN). BoJIOKHA: HATypalibHBIE (XJIOIOK, IIEPCTh, MIEIK), MCKYCCTBEHHEIC

(aHGTaTHOG BOJIOKHO, BUCKO3a), CHHTETUUYECKHUE (Kal'IDOH )41 HaBCElH).

OKCNEpUMEHTAIbHBIE METOJbl M3Y4YE€HHUSI BEIIECTB W UX IPEBpAIICHUMN:
O03HAKOMJICHHE C oOpasliaMy TMPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMAacce,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H

Peanuzanusa MexXnpeIMETHBIX CBSI3€ MpPU U3YyUYEHUHM OpraHudyeckod xumuu B 10
KJIacC€ OCYIIECTBIISIETCS 4Y€pe3 HCMOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHATUH, TaK W TOHSATUN, SBJISIONIUXCS CUCTEMHBIMH JJISI OTNEJIBHBIX IMPEIMETOB
€CTECTBEHHOHAYYHOTO IHKJIA.

OO011e ecTeCTBeHHO-HAYYHbIE TTOHSATHS: SIBJICHUE, HAYYHBIN (haKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CHHTE3, KiIacCu(PUKamus, MepuoaNIHOCTh, HAOIIOACHNES, N3MEPCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE.

dusznka: MaTepusi, YHEPrusi, Macca, aToM, IJIEKTPOH, MOJIEKYJIA, SHEPIETUUECKUM
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YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIeCTBa, (HU3NUECKHE
BEJTUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knetka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OWONOTHYECKH aKTHBHBIC BemiecTBa (OENKH, YIJEBOABI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMaeMble, TOIUIMBO,
pECypCHI.

TexHOMOTus: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MHTAHHS, MOIOIINC
CpeICTBa, JIGKAPCTBEHHBIE W  KOCMETHUYECKHWE TMpemapaThl, MaTepuaibl U3

UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMWS» YTJIYBJIEHHBIN YPOBEHbD

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMUH

Hpe,IIMGT N 3HA4YCHUC OpFaHH‘{GCKOﬁ XUMHHU, MPCACTABICHHUC O MHOPOO6p33PIPI

OpPraHUYCCKHUX COGHHHGHHﬁ.

DJEKTPOHHOE CTPOCHHME aTOMa YIJIepo/ia: OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSI.
BasieHTHBIE BO3MOKHOCTH aroMa Yriepoaa. XHWMHYECKas CBSI3b B OpPraHUYECKUX
COeIMHEHUAX. THUIMBl THOPUIAU3AIMN ATOMHBIX OpOWTANICH yriepoma. MexaHU3MBI
oOpa3oBaHUs KOBAJICHTHOM CBS3UW (OOMEHHBIM M JIOHOPHO-AaKIENTOPHBIN). THIIBI
MEePEKPBIBAHUS aTOMHBIX opOuTanei; 6- u m-cBsi3u. OnuHapHAs, ABOWHAS M TPOMHAS
cBsi3b. CrocoObl pasphiBa CBsI3el B MOJICKYJIaX OpraHWYECKUX BemecTB. [lonsTue
0 cBOOOJIHOM pajiuKaie, Hykjaeoduiie u anexTpodue.

Teopust cTpoeHusl opraHudeckux coeauHeHud A. M. byTiepoBa U COBpEMEHHBIE
MPEACTABICHUS O CTPYKTYypE MOJEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPraHUYECKHX
coenuHeHnd. MoeKyJsipHbIe U CTPYKTypHBIE (hopmynbl. CTpyKTypHBIE (HOPMYITBI
Pa3IMYHBIX BUJIOB: pa3BEPHYyTas, COKpAlIEHHAs, CKEJIETHAS.

N3omepus. Buabl nzomepun: CTpykTypHasi, IpOCTPAHCTBEHHAS.
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OnekTpoHHbIe Y3 (PEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
Y ME30MEpHBIA 3D PEKTHI).

[IpencraBinenne o kiaaccupuKalMM  OpraHMdyeckux  BemectB.  llonsarue
o ¢yHKIMOHaNbHOU rpymme. ['omonorus. ['omonorudeckue psaapl. CucremMaTudeckast
HoMeHKatypa opranudeckux coeauHeHuit (IUPAC) u TpuBHManbHble Ha3BaHUS
OTAEIBbHBIX MIPEACTABUTETICH.

OcobOeHHocTd UM KjaccuuKanusi OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMN B OPTraHUYECKOW XUMHUHU.

OKCNEPUMEHTAIIBHBIE METOJbl HU3YYEHUsS] BEIIECTB W UX MPEeBpallCHUN:
O3HAaKOMJICHHE C 00pa3laMy OpraHMYeCKUX BEIIEeCTB U MaTepualaMu Ha MX OCHOBE;
OTBITHI TIO TIPEBPAIIEHUI0 OPraHWYECKUX BEIIECTB NPH HarpeBaHWM (IJIaBJICHHE,
oOyrauBaHWE M TOPEHHE); KOHCTPYUPOBAHHE MOJIENEH MOJIEKYJ OpraHUYeCKUX
BEILIECTB.

Yraesoaopoabl

Ankanbl. ['oMonorudeckuit psi ankaHoB, oOmias (opmyna, HOMEHKIATypa u
u3oMepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKaHoB, SpP°-

rudOpuan3anus aTOMHBIX OpOUTaNel yriaepoaa, 6-cBs3b. Kondbopmepsl. Ousnueckue

CBOICTBA aJIKAHOB.
XWUMUYECKHE CBOMCTBA  alIKaHOB: pPEAaKIHUM 3aMEIICHHUS, H30MEpHU3alllH,

NETUIpUPOBAaHUS, LUKIW3AlUK, NUPOJIN3a, KPEKHWHra, ropeHus. llpencrasieHue o

MEXaHM3ME PEeaKLIMM pPaJUKaJIbHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOIy4eHHS ¥ IPUMEHEHNE aJIKaHOB.
[Huknoankansl. OOmas ¢opmyna, HoMmeHknarypa u wu3omepus. OcoOEHHOCTH
CTPOCHHSI U XUMHUYECKHX CBONCTB MajbiX (LUKJIOMPOIAH, MUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKIOTEKCaH) MHUKI0aNKaHoB. CHOoCOOBI MONyYeHUSI M TPUMECHECHHE
LUKJIOATKAHOB.
Ankensl. ['oMomormyeckwii psj ajdkeHoB, oOmas QopMyra, HOMEHKIATYypa.

DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHME MOJIEKYJ alKEHOB, SP THOpHAN3AIMS
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aTOMHBIX opOuTane yriaepona, 6- u n-cBsizu. CTPYKTypHasi U TeoMeTpudeckas (Iuc-

TpaHc-) nuzoMepusi. Pu3nyeckne CBOWCTBA AJIKEHOB.

XHUMHUYECKHE CBOMCTBA: p€aKiun NpUCOCANHCHNUA, 3aMCIICHHA B O-TIIOJIOKCHUEC IIPU

JIBOMHOW CBSI3W, IIOJIUMEPU3ALMM M OKUCIeHuA. lIpeicraBieHue O MEXaHU3MeE

peakuuyd  3aekTpo@uibHOro  mpucoeauHeHus.  I[lpaBuno ~ MapkoBHHKOBA.

KauecTBeHHBIC PCaKI Ha I[BOﬁH}’I-O CBs3b.
Crioco0n1 MMOJIYYCHUA U IPUMCHCHUC AJIKCHOB.
AJIKaJII/IeHBI. KJ'IaCCI/I(i)I/IKaI_[I/IH AJIKaANCHOB (COHpSI)KéHH]’:IC, H30JIMPOBAHHELIC,

KVMVJII/IDOBaHHBIC). OcobennocTu QJICKTPOHHOTO CTPOCHUA U XUMHUYCCKUX CBOICTB

CONPSKEHHBIX NHEHOB, 1,2- u 1,4npucoennnenue. Ilonumepusanus conps>KEHHBIX

JUCHOB. Crioco0n1 MOJYUYCHHA U IPUMCHCHUC aJIKAAUCHOB.

Ankunbl. ['omoyioruueckuii psig adkuHOB, 0o0mIas ¢dopmysia, HOMEHKIATypa U
U30MepHUsl. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJKUHOB, Sp-
rudpuau3anys aTOMHBIX opOuTaneit yriepoaa. dusnueckue CBOMCTBA AIKMHOB.

XHWMHUYECKHE CBOMCTBA: PEAKIINU MPUCOECTNHEHUS, JUMEpU3allui U TPUMEPHU3ALIUH,
okucneHus. KucinoTHbele CBOICTBA aJIKWHOB, MMEIOUIUX KOHLEBYHO TPOWHYIO CBA3b.
KauecTBeHHBIEC peakiui Ha TPOWHYIO CBS3b.

CniocoObl moTyueHus: ¥ MPUMEHEHUE aTKUHOB.

ApomaTuyeckue yrieBoAopoAsl (apeHsl). ['omomorudeckuid psj apeHoB, 00IIas
dbopMyna, HOMEHKJIATypa U U30MepHs. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30:1a. HDaBI/IJ'IO ApOMATHYHOCTH, IIPUMCPBI APpOMAaTHYCCKUX

coenuHenu. Guznyeckue CBOMCTBA apEHOB.

XuUMHYECKHE CBoOMicTBa Oe€H30/la M €ro T'OMOJIOI'OB: pPCaKkin 3aMCHICHUSB
OCH30JIbHOM KOJIbLOC W YIVIICBOOJOPOAHOM pPaAUKAJIC, PCAKIUKW IMPHUCOCOAUMHCHUA,

OKHCJICHHUC TroMOJIOTOB OeH3oJ1a. [IpencraBieHue (0) MEXaHU3ME  pPEaKIUM

anekTpodunpHoro 3amenieHus. IlpeacraBieHne 00 OpPUEHTHUPYIOMIEM JIEHCTBUH

3aMECTUTENICH B OCH30JIbHOM KOJbLC Ha IMIPUMCPC AJIKWIBHBIX pPaauKalI0B,

KapOOKCHIBHOM, TUAPOKCHIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB raJIOT€HOB.
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Oco0eHHOCTH XMMUYECKUX CBOUCTB cTupoda. [lonumepuszanus ctupona.

CniocoObl OTy4YeHUs U IPUMEHEHUE apOMATHUYECKUX YTIIEBOJOPO/IOB.

[Ipuponnsiii ra3. IlomytHeie HedTsaHBIE Ta3bl. HedThb u €€ mnpoucxoxieHue.
KaMeHHBI yronb 1 MPOAYKTHI €0 mepepaboTKH.

Cnoco6bl  mepepaboTku  HedTU:  TEPEroHKa, KPEKUHT  (TEPMUYECKUM,
KaTaIUTUIECKUi), pudopMuHr, mnuponu3. IlpoaykTtel mepepaboTku HedTH, HX
pUMEHEHHUE B MPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEXAY PA3IMYHBIMU KJIacCaMu YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOEHUE  TaJOreHMPOU3BOAHBIX  YIIIEBOAOPOAOB.  Peakuuu

3aMCIICHUA rajJlorctsa Ha TUAPOKCOIpYIIILY, HUTPOI'PVIIITY, NHUAaHOT'PVIIITY,

AMUHOI'PDVIIITY. HeﬁCTBHG Ha TaJIOTCHIIPOU3BOJIHBIC BOAHOI'O U CIIMPTOBOI'O pacTBOpPA

ICJIOYH. BSaHMO)ICﬁCTBHC AUTaJIOrCHAJIKAaHOB C MAarHu€éM MW ILIUMHKOM. [lonsTue o

MCTAJIOOPIraHNYCCKUX COCIMHCHUAX. Hcnonp3oBanue raJIOrCHIIPOU3BOJAHBIX

yII€BOJAOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKHUX BEIECTB.

DKCIepUMEHTAJIbHBIE METO/Ibl U3YUYEHHs BEIIECTB U UX MPEBPAILCHMIL:; U3yUYCHHE
(¢u3MUecKruX CBOMCTB YIIEBOJOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX pPEaKIUi
YIII€BOJAOPOJIOB PA3TUYHBIX KIaccoB (0OeciBeUrMBaHUE OPOMHOM HIJIM MOJAHOW BOJIBI,
pacTBOpa II€pMaHraHata Kajius, B3aUMOJCHCTBUE AalETWIECHAa C AaMMHUAYHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHapy>KEHHE yriepoaa W BOJIOpoia
B OpPraHMYEeCKUX BEIIECTBAX; I[IOJYyYEHUE OTUIECHA U H3YYEHUE €r0 CBOKCTB;
o3HaKoMJIeHHEe ¢ KoyuteknusimMu «HedpTs» m «Yromb», ¢ oOpasliamu IJIacTMAacc,
Kay4yKOB u PE3UHBI; MOJEIUPOBAHUE MOJIEKYJI YTJIEBOAOPOIOBU
rajoreHIPOU3BOAHBIX YIIIE€BOIOPOAOB.
Kuciopoacoaep:kamue oprannyeckue CoeJUHEHUsA

[IpenenbHble ogHOaTOMHBIE CUPTHI. CTPOEHUE MOJIEKYJ (Ha MpUMepe MEeTaHoja
u osrtaHona). ['omonormdeckuit psg, oOmas dopmyrna, U30MepHsi, HOMEHKIATYpau
kinaccupukanusa. DuU3nYecKUe CBOMCTBA MPEAENbHBIX OJHOATOMHBIX CIHPTOB.
Bonopoansie cBsi3u MEX 1y MOJIEKYJIaMU CIIUPTOB.
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XUMHUYECKAE CBOMCTBA: PEAKUUH 3aMEIICHUS, JETUApPATAIMUA, OKHCJICHUS,

BBaHMOﬂeﬁCTBHC C OPraHNM4CcCKUMH U HCOPraHNMYCCKUMHU KHCJIOTaMMU. [IpeacraBacHue

0 MEXaHHU3ME PCEaAKIIUM HVKJ'I@O(bI/IJ'IBHOFO 3amenieHus. KadecTBeHnHas pc€aKkunAa Ha

OIHOATOMHBIE CIHUPTHL. J[eWCTBHME 3TaHONA M METAHOJIA HA OPraHu3M 4YeEJIOBEKA.
CrnocoObl OJTy4YeHUs U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3zoMmepus. OcoOeHHOCTH (DU3NYECKUXU
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTBI — OJTWICHIJUKOJIb W TIUUepuH. DPuU3nUecKueu
XUMHUYECKUE CBOWMCTBA: PEAKLUNH 3aMEIIECHUS, B3aMMOJIEHCTBUE C OPraHUYECKUMHUH

HCOPTaHNUYCCKUMH KHUCIIOTAMU, KAUCCTBCHHAA PCAKIINA Ha MHOTI'OATOMHBIC CIIMPTHI.

HleiictBue Ha opraHu3m dyenoBeka. CrnocoObl TMONy4YeHUS] W NPUMEHEHHe
MHOT'OaTOMHBIX CIIUPTOB.

@enon.  CTpoeHHMe  MOJEKYNbl, B3aUMHOE  BIMSHUE  T'HAPOKCOTPYIIIBIU
OeHszonbHOrO sigpa. dPusmueckue cBoiicTBa (eHona. OCoOEHHOCTH XUMHUYECKUX
cBoicTB eHona. KauecTBeHHble peakiinu Ha ¢peHod. TokcuuHocTh (heHosa. CrocoObl
HOJy4YeHUs U IpuMeHeHne ¢enona. OeHondopmanbaeruiHas cMoa.

KapOoHunbHble COEAMHEHUS — aIbJETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBbHOM rpynmel. ['oMosiornyeckue psjbl aapAETUAOB U KETOHOB, oOIIas
dopmyna, uzomepus U HOMEHKiIaTypa. @DHU3MYECKHE CBOWCTBA ajbJETHAOBU
KETOHOB.

XHAMHUYECKHE CBOMCTBA QIBJECTUIOB M KETOHOB: pEAKUUU IPUCOCIUHEHUS.

H‘DGI{CT&BJ’ICHHG 0 MCXaHU3MC DeaKHI/Iﬁ HVI(J'IeOd)I/IJ'IBHOFO IPUCOCANHCHMHS .

Oxucnenue anpJIeru10B, KAYeCTBEHHBIC PEaKIUU Ha anbAeru/bl. CriocoObl MoTydeHus
Y IPUMEHEHUE abJAETHIOB U KETOHOB.

OnIHOOCHOBHBIC TMpEJIeIbHBIE KapOOHOBBIC KHUCIOTBHL. (OCOOCHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepus u HOMeHkNaTypa. Pusnueckue CBOMCTBa
OJIHOOCHOBHBIX TMpEJENbHBIX KAapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXKIY

MOJIEKyJIaMu KapOOHOBBIX KUCIOT.
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XHUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaklMs 3Tepu(UKaIM, peaKIuu
C y4aCTHUEM YII€BOAOPOLHOIO paguKala.
Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHCIIOTHI.

IlonsTue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJOXXHBIX 3(1)I/Ian, AHruapuaax,

TaJJOIrCHAHTrnapugax, aMmuaax, HUTpuJjax.

MHuorooOpa3ue KapOOHOBbIX KUCIOT. OCOOEHHOCTHM CBOWCTB HENpeIeIbHbIX
U aQpOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCTIOT, THAPOKCUKAPOOHOBBIX
kucnoT. [IpencraBurenu BICIITUX KAPOOHOBBIX KUCIIOT: CTEAPUHOBAS, TATbMUTHHOBAS,

OJICMHOBAsA, JHUHOJCBAA, JIMHOJICHOBAA KHMCJIOTHI. Crioco0n1 MOJIY4CHUA U IIPUMCHCHUC

Kap6OHOBI)IX KHCJIIOT.

Cnoxueie 3¢upbl.  ['omonmoruueckuit  psan, odmass  dopmysa, H30MepUIU
HOMEHKJaTypa. DPU3MYECKMEe U XUMHUYECKHE CBOMCTBA: THUAPOJM3 B KHUCIOHHU
LIEIIOYHOU CpeE.

Kuper. Ctpoenue, ¢u3MvecKue U XUMHUUYECKHE CBOMCTBA JKUPOB: THUIAPOJIU3 B
KUCIION M TesiouHoi cpeae. OcCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIIMX OCTATKU
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B IpUpoIE.

Mpb1a KaK COJM BBICIIMX KapOOHOBBIX KHUCIIOT, MX Moroiiee nerctBue. [loHsaTHe

0 cuHTeTHYeCcKuXx Moroumx cpeacrax (CMCQC).

OO01ast xapaKTepuCTUKA YTIIEBOIOB.
Kmaccupukanus  yrimeBogoB  (MOHO-, JU- M TIOJHACAXapHUbI).

Monocaxapuabl: TIII0K03a, GPYKTO3a, ralaKTo3a, pubo3a, 1e30K- cupubosa.

duU3nYEeCKUE CBOWCTBA M HaxoxiaeHue B npupone. DoOTOCUHTES.

OnTuueckas H30MCpPHA. KOJ’H)LIaTO-HeHHaH TAYTOMCPHUA Ha IIPpHUMEPC MOJICKYJIBI

[JIFOKO3bI, TPOEKIIMU Xeyopca, d., B -aHOMCPBI I''TFOKO3bI.

XHUMHUYECKHE CBOMCTBA IJIFOKO3bI: PEAKIUH C YYACTUEM CIIUPTOBBIX U aJIbJIETUIHOU
IPYIII, CHUPTOBOE U MOJIOYHOKHCIIOE OpoxeHue. [[puMeHeHune ritoko3bl, €€ 3HaueHue
B JKM3HEEATEIIBHOCTH OPraHU3Ma.

I[I/IcaXapI/II[BII caxaposa, MaJIbTO3a M  JIAKTO34. BOCCTaHaBHI/IBaIOHII/Ie u
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HEBOCCTAaHABIMBAKOIIKE Jaucaxapuabl. [uapommn3 pucaxapuaoB. HaxoxaeHues
MPUPOJIE U IPUMEHEHHUE.

[Tonucaxapuabl: Kpaxmaj, TJIUKOT€H W Ueutosio3a. CTpoeHHe MaKpOMOJEKYI
KpaxMaJia, IJIMKOT€HA U LEJUTI0NI03bl. DU3NYECKME CBOMCTBA KpaxMaia U LEJUIFOJI03bI.
XUMHYECKME CBOWCTBA KpaxMalia: TUIPOJIN3, KAYECTBEHHAs PEaKUUs C HOIOM.
XUMHUYECKUE CBOMCTBA IEJUIIOJIO3bI: TUIPOJIHU3, MOIy4YeHHE SPUPOB 1EIUTIOTIO3HI.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCMEPUMEHTAIIBHBIE METOJbl M3YYEHUS] BEIIECTB U HX MPEBPALLCHUI:
PacTBOPUMOCTh PAa3JIMYHBbIX CIIMPTOB B BOJI€, B3aUMOJECHUCTBUE ITAHOJIA C HATPUEM,
OKHCJICHUE JTWJIOBOTO COUPTa B  alNbJECTUWJ HAa  PACKaJ€HHOM  MEIHOU
IIPOBOJIOKE;0KHUCIIEHUE  JTUJIOBOTO  CIHPTA  JUXPOMATOM  Kalusg  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEPUATIOB); KAYECTBCHHBIC pEaKIMU Ha aJbJIeTUIbl (C
ruapokcuaom auammuncepeopa(l) u ruapoxcunom menu(ll)); peakius riauneprHa ¢
ruapokcugom Menu(ll); xumMuueckue CBOWCTBA pacTBOpa YKCYCHOH KHCJIOTHI,
B3aMMO/JICIICTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoM wmenu(Il); B3aummopeicTBue
Kpaxmaja ¢ HMOJIOM; PEIIEHHUE JKCIEPUMEHTAIBHBIX 33a7ad mo TeMam «CrnupTbel U

dbenonby. «KapOoHOBBIEKHUCTOTHI. CI0KHBIC d(PUPHD».

A30Tcoaep:Kalue OpraHudecKue coeJHHeHNs

AMUHBI — OpraHMueckue MpOu3BOJHBIE amMmuaka. Kiaccuduxamus aMUHOB:
anudaTHIecKue U apOMaTUUYECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTH4HbIe. CTpoeHue
MOJIEKYyJ, obmas Qopmyna, HW30MepHus, HOMEHKJIaTypa W (pu3MdecKkue CBOWCTBA.
XvUMHUYECKOe  CBOWMCTBa  anmuMdaTuyeckMx  aMHHOB:  OCHOBHBIE  CBOWCTBA,
ANKUJIMPOBAHUE, B3aUMOJCHCTBHE MIEPBUYHBIX AMUHOB C a30TUCTOM KuciaoTol. Conu
AJKWJIAMMOHMUSL.

AHWIIMH — TPEJCTAaBUTE]Ib aAMUHOB apoMathyeckoro psga. CTpoeHue aHWIMHA.
B3anmMHoe BiusHME Tpynn aTOMOB B MOJIeKyJie aHWINHA. OCOOEHHOCTH XUMHUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHBIE peaKIIMK HA AHUJIWH.

CriocoObl oNTy4eHHs U MpUMEHeHHe anudaTtuyeckux aMuHoB. [lonydyenne anunmHa
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U3 HUTPOOEH30J1a.
AmuHokucnoTel. Homenkmatypa u m3omepus. OTIenbHbIE MPEICTaBUTENN O.-

AMHMHOKHUCIIOT. TIJHUIOHWH, aJIaHHuH, (,J[)eHI/IJ'IaJIaHI/IH, CCPpHUH, TJIYTaAMHHOBAajg KHCJIOTA,

JU3WH, HIUCTCHUH. OnTtnueckas U30MEpUsl  aMMHOKHUCIOT: D-u L-aMHHOKHCIOTEIL.

dusnueckre CBOMCTBA AMUHOKHCIOT. XWUMHYECKHUE CBONMCTBA AMHHOKHUCIIOT Kak
aM(OTEepHBIX OPTaHMYECKUX COCAMHEHUMN, PeaKIus MOJUKOHACHCAIIUU, 00pa30BaHUE
NENTUAHON CBA3U. buosiornueckoe 3Ha4eHHE AMUHOKHUCIOT. CHUHTE3 W THAPOJIN3

IICIITUAOB.

benku kak nmpupoHbie momMephl. [lepBruHas, BropuyHasi ¥ TPETHYHAS CTPYKTypa
OcykoB. XHMMHUYECKHE CBOWCTBA OCJIKOB: THJPOJIN3, JICHATypallus, KadyeCTBECHHBIC
peaKkIuu Ha OCJIKHU.

IlonsiTHE 00 a30TCOoACPKAIIMX I'CTCPOIMNKIIMNYCCKUX COCAMHCHUAX.

[IupuMUIMHOBBIE M TIYPUHOBBIC OCHOBaHMsA. HYKIIEMHOBBIC KHUCIOTHI: COCTAaB,

CTPOCHHUC U OMoJ0orNYecKast POJIb.

OKCNEpUMEHTAIbHBIE METOJbl M3YYEHUS BEIIECTB U HMX MPEeBpallCHUIl:
pacTBopeHHe OCJIKOB B BOJIE;, JACHATypalusi OCJIKOB IMpH HArpeBaHUU; I[BETHHIC
peaKIuu Ha O€JIKU; pelIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«A30TcoziepKalle OpraHudYecKre coeauHeHus» u «Pacro3zHaBaHWE OPraHMYECKUX
COEIUHECHUIN).

BbicokoMoJieKyJISIpHbIE COeIMHEHUSA

OCHOBHBIE TIOHSTUSI XUMHHM BBICOKOMOJICKYJISIDHBIX COEIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUM, CPEAHSS MOJEKYJSpHAs
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUH —

noJIuMepu3anud ¢HW IMOJUKOHACHCAIIKA. HDGI[CTaBJ'IeHI/Ie 0 CTCPCOPCryIApHOCTHHN

HaHMOHeKVHHDHOﬁ CTPYKTYPEC NMOJHMMEPOB, 3aBUCHUMOCTD CBOMCTB NOJMMEPOB OT HMX

MOJICKVJIAPHOT'O 1 HAAMOJICKYIAPHOIO CTPOCHMA.

[lonumepusie  Marepuanbl.  [lmactmaccel  (MONMATHIICH,  TOJIUIMPOIUJIEH,

IMOJIMBUHMUJIXJIOPHUA, IMOJIUCTUPOII, IMOJIUMCTHUIMCTAKPHUJIAT, HOJ'H/IKap6OHaTI>I,
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noNMATHIICHTepeTanaT). Y Tuiuzanus u nepepadboTka riacTuka.

DnacToMepbl: HATYpaJIbHBIA KaydyK, CHHTETHYECKUE Kaydykd (OyTaaueHOBBI,
XJIOPOIPEHOBBIN, N30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

Bonokna: HarypasibHbIe (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[lonumepsl crielMaabHOIO HA3HAYCHUS (Ted)JIOH, KCBJIAp, SJICKTPOIIPOBOAAIIHNC

IHOJIUMCECPBHI, 6I/IODaSJ'IaI‘aCMBIG HOJ'IHM@DBI).

OKCNEPUMEHTAIBHBIE METOJbl H3YYEHUsS] BEIIECTB W UX [PEeBpallCHU:
O3HAKOMJICHHE C oOpasllaMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacce,
Kay4yKOB; PEIIEHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Pacro3HaBaHue mjiactmace
Y BOJIOKOH.

PacuérHble 3agauu

Haxoxxnenue MoiexynsspHoil GopMyIibl OpraHUYECKOT0 COSAMHEHHS TT0 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAaB; HAXOXKJIEHHUE MOJEKYISIPHONH (GOpMYyIIbl
OpraHUYecKoro COeAMHEHUs 1Mo Macce (00bEMY) MPOTYKTOB CTOPaHUs; MO KOJIUYECTBY
BemiecTBa (Macce, OOBEMY) TPOAYKTOB pEAKIIMH W/ MW HUCXOJHBIX BEIIECTB;
YCTaHOBJIEHUE CTPYKTYpPHOH (POPMYIIBI OPraHUYECKOTO BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB WJIHM CIIOCOOOB TIONYyYEHHUS; OIpEAeNieHue JOJH BbIXOJa
IPOJIYKTa PEaKIUU OT TEOPETHUYECKU BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3U

Peanuzamuss MeXnpeaMETHBIX CBA3€W IIPU HU3YYCHUM OPraHUYECKOW XUMHHU
B 10 Kimacce OCYIIECTBISIETCS Yepe3 HCIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-
Hay4HBIX [MOHATHM, TaK U MOHATUN, IPUHSITHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHBIE TIOHATHSA: SIBICHHE, HAay4HbIA (aKT, TUIOTE3a,
TEOpHWs, 3aKOH, aHalu3, CHHTE3, KiIaccudukamus, HaOIIOICHNE, HW3MEpPCHHE,
JKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

@dusukKa: MaTepusi, aTOM, MIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUECKUI
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YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, (PU3NYECKUE
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, JHEPTUsl, Macca.

buonorusi:  kierka, opraHusM, 2JKOcHUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TreTepoTpOdHBIA TUIl NUTaHUSA, OpOXKEHUE,
(doTocuHTE3, ABIXaHUE, OCJIKH, YTIIEBObI, KUPbI, HYKICUHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpausi: mone3Hsle HCKOMAaEMbIE, TOILIMBO.

TexHomorus: MUIOCBLIC TMPOAYKTHI, OCHOBBI PAIUOHAJIBHOI'O IMHWTAHWA, MOIOIIUC

CpeaACTBA, MaTCpHUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBHIASA U HEOPTAHUYECKAS XUMMUSI»
BA30BbIi YPOBEHD
TeopeTnyeckre 0CHOBbI XUMHUM

XUMHUYECKUI 37eMEHT. ATOM. Snpo aToma, M30TONBL. DJIEKTPOHHAS 000JIOYKA.
DHepreTuyeckue YpPOBHH, MOJYPOBHH. ATOMHBIC OpOWTaNH, S-, P-, d-3JIEMEHTHI.
Oco0OeHHOCTH pachpeqeleHus] AJNEKTPOHOB IO OpOUTAIsIM B aToMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpaLlKs aTOMOB.

[Tepunonnueckuit 3akoH u [lepuoauueckas cucrema XuMUYECKUX 3JieMeHTOB /[l. .
MengaeneeBa. CBA3b MNepuoAMYECKOro 3akoHa U llepuoamyeckoil CHUCTEMBI
xumuueckux syeMeHToB JI. M. MeHupeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHUMHUYECKHX DJIIEMEHTOB W
0o0pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U MeproiaM. 3HAaYCHHUE
MEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BeulecTBa. XUMUYECKas CBA3b. BUIbl XUMHUECKOU CBSI3U (KOBaJEHTHAS
HEMoJsipHasE M TMOJsipHAas, HWOHHAs, MeTajuindeckas). MexaHusmbl 00pa3oBaHUs
KOBQJICHTHOW XMMUUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN ). Bomopoanas
CBA3b. BaneHTHOCTb. OnekTpooTpulaTeabHOCTh. (CTeneHb OKucieHHs. VIOHBI:
KaTUOHBI U aHHOHBI.

BGIHCCTBEI MOJICKYJIAAPHOIO WM HCMOJICKYJIAPHOI'O CTPOCHMA. 3aKOH MOCTOSIHCTBA
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COCTaBa BEIIECTBA. [HNBl KPUCTAUUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKHU.
IlonsiTHe O JHCHEpCHBIX cHUCTeMaX. VICTHHHBIE W KOJUIOMAHBIE PAaCTBOPBIL.

MaccoBast 107151 BelecTBa B pacTBOPE.

Knaccudukanuss Heopranmyeckux coenuHenuil. HomeHknaTypa HeOpraHuyecKux
BellecTB. ['eHeTnyeckas CBSI3b HEOPraHUYECKUX BEIIECTB, NPHUHAJIEKAIIUX K
pa3IMYHBIM KJIaccaM.

Xumuueckas peakuus. Knaccudukaims XuMHUUEeCKUX PeaKuii B HEOPraHUYeCKON 1
OpraHMYecKOM XMMHUHU. 3aKOH COXPAHEHMS] MacChl BEILECTB; 3aKOH COXPAaHEHHS U
NPEBPAILEHUS] SHEPTUU TTPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT pa3iudHbX ¢aktopoB. OOpaTtumeble
peakuuud. XuMmMudeckoe paBHoOBecue. DakTOpbl, BIHUAIONIME Ha COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

Onextponutndeckas auccouuanus. CusibHble U cinabble anekTponauTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KUCJas, HEUTpalbHas, IenoyHas. [loHatue o

BOJIopoAgHOM mokazarenae (pH) pacrtBopa. PCaKHI/II/I WOHHOT'O OOMEHA. FI/IQ![ZOHI/B

HCOPIraHUYCCKUX N OPIraHUYCCKHUX BCILICCTB.

OKHCIIUTEIHPHO-BOCCTAHOBUTEIILHBIC PCaKIUHU. ITonsarue 06 SJICKTPOJIU3CPACIIIIaBOB

U pacTBOPOB coJici. [ I[puMeHeHne dIeKTpoin3a.

OKCIEpUMEHTAJIbHBIE ~ METOJbl M3Yy4Y€HUsS BEIIECTB M MX IPEBpAILlCHUI:
neMoHctparusa Tabmun «llepuognyeckas cuctemMa XUMHUYeCKuX anemeHToB JI.H.
MenneneeBay; HW3ydeHHE MOJEIeH KPUCTALTMYCCKUX PEMETOK; HAOII0aeHne U
OMHMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IOKEHHE TMEePOKCHUIA
BOJIOpPOJia B MPHUCYTCTBUM KATAIU3AaTOPA, OMPEAECIEHNUE CPEAbl pACTBOPOB BEIIECTB C
MOMOIIBI0O YHUBEPCAJIBHOIO WHIMKATOpA, PEaKlUH MOHHOTO OOMEHa); MPOBEJCHUE
MPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOUN

peaxIum.

55



PacuérHble 3a1aun
Pacu€Tel 0 ypaBHEHHSIM XUMHUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMUUYECKUE

paC‘IéTBI, pacqéTm C UCIIOJIB30BaHUEM ITOHATHA «MACCOBasA JOJIA BCIICCTBA».

Heopranuyeckasi xumus

Hemerannel. Ilonoxxenue HemetamnoB B Ilepuoanyueckor CHUCTEME XMUMHUUYECKHX
anemenTtoB J[.M. MenaeneeBa u OCOOCHHOCTH CTpoeHUsI aToMoB. Dusmdeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MPUMEPE KHUCIOPOJa, CEepHI,
docdopa u yriaeposa).

XUMHUYECKHE CBOWMCTBA BAXXHEHUIIMX HEMETAJJIOB (TajJOT€HOB, CEphbl, a30Ta,
docdopa, yriepoaa u KpeMHHs) U UX COSTUHEHUN (OKCHUI0B, KUCIOPOICOACPIKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHECHHM).

[IprMeHeHne BaKHENIITMX HEMETAVIOB M X COSTUHEHUM.

Meramnel. Ilonoxenue w™etamioB B llepuoguueckorl cucteMe XHUMHUYECKUX
anementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. OOmue ¢usudeckre cBoWcTBa MeTauioB. CIUIaBbl METALIOB.
DIIEKTPOXUMUYUECKUI Psijl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAIOB (HATPUM, KaJIUi, KaJblIMi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHCHUH.

OO6mue cnocoObl ToydeHuss MeTauioB. Metawtyprus. Koppo3us meTamios.

Crioco0b1 3aUTHL 0T KOppo3uu. [IpumeHeHre MeTamioB B ObITY U TEXHUKE.

DKCIepUMEHTAIIbHbIE METOJbl M3YyUYEHHS BEUIECTB U MX IMPEBpACHUN: U3yUEHHE
KOJUIeKIIMU ~ «MeTaibl W CIUIaBbl»,  OOpa3lloB  HEMETAJUIOB,  PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4; HaONIOJIeHWe ¥ ONHCAHHWE JAEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THUIAPOKCHIA ATIOMUHHUS C PacTBOPaAMHU
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuéTHble 3a1a4n

Pacuétel maccel BelmiecTBa WM O0OBEMa Tra3oB IO M3BECTHOMY KOJUYECTBY

BEILIECTBA, MACCE UM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU BELIECTB; PACUETHI
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Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUHU, €CIIU OJTHO U3
BEIIECTB UMEET MPUMECH.
XUMHUS U KU3Hb

Ponpr xumum B oOecreyeHUU OSKOJOTHMYECKOW, HHEPreTHUYECKOW U MHUIIEBOU
0e30MacHOCTH, pa3BUTUU MeIulMHBL. [lOHATHE O HayyHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBnenust 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO MOJIYYEHUS
BAKHEHIINX BEIIECTB.

UenoBek B MUPE BEUIECTB U MATEPUAIOB: BAXXHEUIIIME CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KpPACKH, CTEKJIO, KepamMuKa, Marepuanbl s
AIIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHNYECKUE U MUHEPAJIbHBIE YA00OPEHUS.

XuMHUS M 3J0pOBbE YEJIOBEKA: TMpaBUJIa HCMHOJIb30BAaHUA JIEKAPCTBEHHBIX
npenapaToB; IpaBuia 0€30MaCHOTO HCIOJIB30BaHUS TPEnapaToB OBITOBONM XMMUU B
IIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBs3€H MPU HM3YYEHUH OOIIed M HEOpraHUYEeCKOM
xuMuH B 11 Kiacce oCyIecTBIseTCs Yepe3 UCTOIb30BaHNEe KaK OOIINX €CTeCTBEHHO-
HAay4YHbIX IOHATHUM, TaK WU IOHITUW, SBISIOLIMXCA CUCTEMHBIMHU ISl OTAEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mume ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNMM3, CHHTE3, KIACCHU(UKAINSI, TEePUOJUIHOCTh, HAOIIONCHHUE, HKCIICPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, SABJICHHUE.

dusuka: MaTepus, SHEPrus, Macca, aToM, IEKTPOH, TPOTOH, HEUTPOH, NOH, U30TOII,
PaAMOAaKTHBHOCTh, MOJIEKYJa, SHEPreTHUYECKUN ypOBEHb, BEIIECTBO, TEIIO, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, PU3NUECKUE BEITUYNHBI U CIMHUIIB NXU3MEPCHHSI,
CKOpOCTb.

buonorus: kneTka, opraHusM, dKOCUcTeMa, Onocdepa, Makpo- 1 MUKPOIJIEMEHTHI,

BUTaMUHBI, oOMeH BCHICCTB B OPraHuU3MC.
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I'eorpadusi: MuHepanbl, TOpHBIE MOPOABI, MOJE3HBIE HCKOMAeMble, TOIUIUBO,

pECypCHI.
TexHomorusi: XUMHUYECKas MPOMBIILICHHOCTh, METAIYPIUs, MPOU3BOACTBO

CTPOUTCIIBHBIX MAaTCpHUaJIOB, CEJIbCKOXO03SMCTBEHHOE IMPpON3BOACTBO, IIHUIIICBAA
IMPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘IeCKaH IMPOMBIIIJICHHOCTD, IMpON3BOACTBO
KOCMCTHYCCKHX IIp€rnapaToB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCpPHAJIOB,

QJICKTPOHHAA NPOMBINIJIICHHOCTH, HAHOTCXHOJIOTUH.

11 KIIACC «OBIIASA N HEOPITAHUYECKAS XUMUS»

YIIYBJIEHHBIA YPOBEHD

TeopeTnyeckre 0CHOBbI XUMHUU
Atom. CocTaB aTOMHBIX siA€p. XUMHUUECKUI 31eMeHT. M30TOMBI.

KopnyckysipHO-BOJHOBOM AYaJIn3M, JIBOMCTBECHHAs Ipupoaa QJICKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 000J10UEK aTOMOB, KBAHTOBLIC YHMCJIA. BHGPFGTI/I"ICCKI/IG

YPOBHU U MOAYpPOBHU. ATOMHBIE opouTanu. Knaccudukaims XUMHYECKUX 3JI€MEHTOB
(s-,p-,d-,f-amementsr). Pactipenenenue 31eKTPOHOB 10 ATOMHBIM OPOUTAJISIM; IIPUHIIHTT

MUHUMYyMa SHepruu, npuHiwmn [aynu, npaBuino XyHaa. DIeKTpOHHbIE KOHDHUTypariu

aTOMOB 3JIEMEHTOB TEPBOrO—YETBEPTOrO TMEPUOJOBB OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpAIIUU HOHOB.

IlonsTHe 00 SHECPI'un HMOHHM3AlIUH, OHCPIHHU CpoacCTBa K 3JICKTPOHY.

DNEeKTpOOTPULIATETLHOCTD.

Ilepuonnueckuit 3akoH U llepuognueckas cucremMa XUMHYECKUX SJIEMEHTOB
. U. MengeneeBa. CBA3b MEepUOJUUYECKOr0 3akoHa W [lepmomnueckoil cHCTEMBI
XUMUYECKUX PJIEMEHTOB C COBPEMEHHON TEOPHUEI CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX U CHOKHBIX
BEILIECTB MO TpyIlmnamM MW NepuojaaM. 3HaueHue mepuoaudeckoro 3akona J[. M.
Menneneesa.

XuMudeckass CBSI3b. BHABI XMMHYECKOM CBS3M. KOBaJEHTHas, MOHHAas,
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MeTajndeckas. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3U: OOMEHHBIN

Y JOHOPHO-AKLIENTOPHBIA. DHEprust U JjauHa CBs3U. [loJsIpHOCTBH, HAINPaBIEHHOCTH
W HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTtHeie cBsa3u. BogoponHas CBs3b.
MexXMONEeKyIpHbIE B3AUMOJICUCTBUS.

BaneHTHOCT, M BaJICHTHBICE BO3MOXKHOCTHM aTOMOB. FI/I6DI/II[I/133HI/I$I ATOMHBIX

opOutaneii. CBA3b AJIEKTPOHHON CTPYKTYphl MOJEKYJI C HX T'€OMETPUYECKUM

CTPOEHHEM (Ha MPUMEPE COEIMHEHUI 2JIEMEHTOB BTOPOTO IIEPUO/IA).
[IpencraBiienne O KOMIUIEKCHBIX coeluHeHusaX. CocTaB KOMILJIEKCHOIO HMOHA:

KOMHJI@KCOO6p3,30BaTCJIB, JIUIraHABbI. KoopaunanmuonHoe umcio. HomeHknarypa

KOMIIICKCHBIX COCAMHCHMI. 3HaYCHHE KOMILICKCHBIX coequHenui. IloHsiTueo

KOOPAUHALIMOHHOW XMMUM.

BemecTBa MOIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUSI. TUIBIKPUCTATITHYECKUX
pPEMETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonstue o AUCIICPCHBIX CHUCTCMax. Hctunnbie PaCTBOPGLI. [IpencraBieHuEo

KOJUIOMJIHBIX PACTBOpPAX. CriocoOBbI BBIPAXCHUA KOHLOCHTPAIWHU PpACTBOPOB: MAaCCOBaAs

JOJIsT  BEIleCTBA B pacTBOpe, MOJSpHAas KOHIEHTpanusa. HacellieHHble U
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. TpHUBHAIBHBIC
Ha3BaHUA OTAEIbHBIX MPEICTABUTEIEH HEOPTAHNUYECKUX BEIIECTB.

Knaccudukanms XumMuaecknx peakiiuii B HEOPraHn4eCKON U OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHUSI MacChl BEILIECTB; 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU MIPU
XUMHYECKUX  peaknusix.  TemmoBble  3(h(EKTHI  XUMHUYECKMX  PEaKIHi.
TepMOXuMHYECKUE YPAaBHEHUS.

CKOpOoCTh XMMUYECKOW pEaAKLIHUH, €€ 3aBUCHUMOCTb OT PAa3IUYHBIX (PAKTOPOB.

['omorenHbIe ¥ reTeporeHHslie peakunu. Karanns u katanu3atopsl.

O6patumble ¥ HeoOpaTUMbIE peaklUU. XHUMHYecKOoe paBHoBecue. KoHcTaHTa

XMMHYCCKOI'0O pPaBHOBCCHA. q)aKTOpI)I, BIIMAIOIIIUEC HaA IIOJOXCHHC XHMMHYCCKOI'O

paBHOBECHS: TEMIEpPATypa, AABICHUE W KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX
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B peakuuu. [Ipunnun Jle Ilatense.

Onextpoautnyeckas auccounanus. CuibHble U ciadble 37eKTpoiauThl. CTeneHb

aucconuanuu. MoHHOE Npou3BEeACHUES BOOBL. Cpe):[a BOAHBIX paCTBOPOB: KHUCJIOTHAA,

HeWTpanbpHas, menoyHas. Bomoponnsiii mokazatens (pH) pactBopa. I'maponus comeit.
Peakiiuu noHHoro ooOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CTeneHb OKucieHus. OKUCIUTENb
U BOCCTaHOBHUTENb. I[Ipomecchl OKHUCIEHUS W BOCCTAHOBJIEHHUs. BaxkHeliue
OKHCITUTEIN W BOCCTAHOBUTENU. MeTOJ 2JIEKTPOHHOro OanaHca. DJIEKTPOJIU3
pPacTBOPOB U PACILJIaBOB BEIIECTB.

DKCMEPUMEHTAIBHBIE METO/IbI U3YUYEHHUSI BEILIECTB U UX TMPEBPAIICHUN: pa3ioKeHUE
NepoKCcUaa BOJOpPOJa B MPUCYTCTBUM KaTalM3aTopa; MOJAECIN KPUCTATUTMYECKUX
PEmETOK; MPOBEJICHUE PEAKIIMM MOHHOTO OOMEHA; OMPEICIICHHE CPElIbl PACTBOPOB C
MOMOIIbI0 MHAUKATOPOB;, W3Y4YEHHE BIUSHHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIINH U MOJ0KEHNE XUMUYECKOTOPABHOBECHS.

Heoprannyeckass xuMmust

[Tonoxenue HemetayioB B llepumoamyeckoll cucteMe XUMHYECKUX dJeMEHTOB /I,
N. MenneneeBa M OCOOCHHOCTH CTPOCHHUS HMX aTroMoB. DU3MYECKHE CBOMCTBA
HEMETAJIJIOB. AJUIOTPONUS HEMETa/UIOB (Ha MpHUMeEpe KHUCIopojna, cepbl, (Gocdopan
yTiiepoaa).

Bomopon. Ilomyuyenue, Qusnueckue W XUMHYECKHE CBOMCTBA: PEAKIIUUC
MeTaJUlaMyd M HeMETaJlJlaMHM, BOCCTAHOBHUTEJIbHBIE CBOMCTBA. I 'mapuasl. TomMBHbBIE
DJIEMEHTBL.

lamorensl. Haxoxnenue B Tpupoae, CHOCOOBI TONydYeHUs, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA. [‘amoreHoBogopoabl. BakHEHIINEe KHUCIOPOICOAECPHKAIINE
COeMHEHUs TanoreHoB. JlaGopaTopHble W MPOMBINUICHHBIE CIHOCOOBI IMOJYyYCHHUS
rajoreHoB. [[puyMeHeHne TaJoreHoB U UX COEIUHEHHUI.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI TIONYYCHHS

KHUCJIOpOJa. duznueckue U XMMUYECKHE CBOWCTBA U INPUMCHCHUEC KHCJIO0pOAa
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1 030Ha. OKCUBI U TEPOKCUBL.

Cepa. HaxoxaeHue B npupoje, ciocoObl NoaydeHus, GU3NYeCKue U XUMUYECKHE
cBoiictBa. CepoBoaopon, cyiabduasl. Oxcun cepri(1V), okcun cepoi(VI). Cepuucrasu
cepHasi KUCIOThl U UX coni. OCOOEHHOCTH CBOMCTB cepHOW KUCHOTHI. I[lpumenenue
Cepbl U €€ COCTMHECHUN.

Azot. Haxoxzaenue B nmpupojie, crocoObl NoaydeHus, pu3ndeckue 1 XUMHUUECKUe
cBOICcTBAa. AMMHAK, HUTpUAbL. OKCHABI a30Ta. A30THCTas M a30THAsl KUCIOTHI U UX
comd. OCOOEHHOCTH CBOWCTB a30THOM KucioTel. [IpumeHeHue a3ora u ero
COEIMHEHUN. A30THBIE Y10OpEHUSI.

®ochop. Haxoxnaenue B MpUPOAE, CHOCOOBI TMONYy4YeHHS, (QU3NYECKUE U
xumuueckue cBorctBa. ®ochuant u pochun. Oxcunsl hocdopa, pochopHas KuciIoTa

nu eé comu. MeradochopHas u nmpodocdhopHas KHUCIOTHL, docdhopucras Hu

docdhopHoBaTucTas kuciaotel. [Ipumenenne gpocdopa u ero coequnenuit. ochopHsie

yIoOpeHHUsL.

VYrnepon, HaxoxJeHUe B Mpupoje. AIoTponHble Moaudukanuu. duzndyeckue
U XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriaepojoM. Okcun
yraepona(Il), okcun yrinepona(IV), yroapHas kKuciaoTa U €€ cojd. AKTUBHUPOBAHHBIN

yronb, ancoporms. Dymiepensl, rpadeH, yriaepojHble HaHOTPpYOkH. [IpuMeHeHue

IPOCTHIX BEHIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €TI0 COCTUHEHUH.

Kpemunii. HaxoxpaeHnwe B mpupoae, CHocoObl ToNydeHus, (usudyeckue u
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), kKpeMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeneHue kpeMHHs U ero coequHeHuil. CTeKI0, ero nojly4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprponnyeckoil CHCTEME XHUMUYECKUX 3JIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS FIEKTPOHHBIX 000JI0YEK AaTOMOB METAILIIOB.

PaCHDOCT[)aHeHI/IC XUMMYECKHUX DJIEMEHTOB-METAJJIIOB B 36MHOM KOp€.

O6mme ¢usnueckue CcBOWCTBA MeTaoB. [IpuMeHeHHWE METalIoB B OBITY

u TexHuke. CraBbl METAJLIOB.

DNEKTPOXUMUYECKUN Psijl HanpsbKeHU merauioB. OOmue crnocoObl MOTy4YeHus
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METAJUIOB: TUIPOMETALUTYPrus, MUPOMETAILIYprus, 3iaeKkTpoMmeTtamnyprus. [lonstue
0 Koppo3u# MeTayioB. CriocoObl 3aIUThl OT KOPPO3HUHU.

O6mass xapakrepuctuka MeTaiioB IA-rpynnsl  [lepuonuyeckoit  cUCTEMBI
XUMHYECKUX 3JIeMeHTOB. Hatpuii n kanuii: nonydenue, Gu3nueckrue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUI.

O6mass xapakrepuctuka wmetaioB IIA-rpynmer  [lepuonnyeckoit  cucTeMbl
XUMUYECKUX 2JIEMEHTOB. Maruuii v KaJbIIui: ojiydeHue, (GU3ndecKue 1 XuMUIECKUe
CBOWCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB W UX COCAUHEHUN. JKECTKOCTH BOIBI
U CIIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUN: TOJy4YeHHE, (PUBHYECKHEe W XUMHUYECKHE CBOMCTBA, NMPUMCHEHHUE
IpPOCTOrO0  BEIECTBA W €ro  coeAuHeHWi. AM@oTepHble CBOWCTBA OKCHAA
Y TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

O61mas xapakreprucTruka MeTauioB nodounsix noarpymni (b-rpynmn)Ilepuoauueckoit
CUCTEMBI XUMUYECKHUX JIEMEHTOB.

®u3nuecKkue W XMMUYECKHE CBOMCTBA XpomMa WU €ro coeauHeHuil. Okcuabl
u ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HUX
OKHUCIIUTEIbHBIE CBOKCTBA. [lolyueHrne u npuMeHeHne Xpoma.

dU3nYEeCKUEe U XUMUYECKUE CBOKMCTBA MapraHila U €ro COeAMHEeHUU. BaxkHeunmume
coenuHenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VIID).
IlepmaHraHat Kanusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckue M XUMHUYECKHE CBOMCTBA JKele3a M ero coeauHeHur. OKCHIBI,
ruapokcuasl U conu xkeneza(ll) u xeneza(lll). Ilonydyenne u npuMeHeHHUE Kene3an
€ro CIUIABOB.

dU3NYEeCKUEe H XMMHYECKHE CBOWCTBA Meau U e€ coenuHeHud. [lomydenue
Y IPUMEHECHUE MENIN U €€ COCINHEHU.

[{uuk: monydenue, GU3NIECKUE M XUMHUUYECKHE CBOWCTBA. AM(OTEpPHBIE CBOMCTBA
OKCHJIAa U THUAPOKCHIA ILMHKA, THJIPOKCOKOMIUIEKCHI IMHKA. [IpruMeHeHue IuHKau
€ro COCIMHECHHM.
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OKCTEpUMEHTALHBIE METOBI M3YUYCHHS BEIIECTB U MX MPEBPAIICHUIN: U3YICHHE
0o0pa3IloB HEMETANIOB; TOpeHue cepbl, gocdopa, *xKeneza, MarHusg B KUCIOPOIE;
M3Y4YCHUE KOJUICKIMH «MeTallbl W CIUIaBbl»; B3aUMOJCHCTBUE IIEITOYHBIXH
IICJIOYHO3EMENIBHBIX ~ META/NIOB ¢ BOJMOM  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB); B3aWMOJCHCTBHE IMHKA W JKejle3a C pacTBOPaMH KHCIIOTH
IIEJIOYCH; Ka4eCTBCHHBIC PEAKIIMU Ha HEOPTaHMYECKHE aHWOHBI, KATHOH BOJOPOJIa U
KaTHOHBI METAJUIOB; B3aWMOJICHCTBHE THAPOKCHIOB QIIOMHHHS H  IIUHKAC
pacTBOpaMH KHCIIOT W IIEIOYCH; PEIICHUE SKCIICPUMEHTAIbHBIX 3a7a4 M0 TeMaM
«lanorensly, «Cepa ue€¢ coeauHCHUSI», «A30T U Hochop M UX COCITUHEHUSN,
«MeTajutbl IIaBHBIX MOATPYIID), «MeTallIbl TOOOYHBIX MOATPYIIID).

XUMHUS U KU3Hb

Poutb XuMuH B 00€CIICUEHNN YCTOWYUBOTO Pa3BUTHS YCIIOBEYCCTBA.

[ToHsiTHE O HayYHBIX METOJAX MO3HAHUS U METOJOJIOTMH HAYYHOT'O HCCIIEIOBAHUSI.

Hay4Hble npUHIIUIBI OpraHU3alMi XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIIieHHbIe

CIOoCcOOBI TOJIYYEHHsI BaXKHEWINUX BEIIEeCTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUAKa,

CEpHOM KHUCIOTHI, MeTaHoiya). [IpoMblliIeHHbIE CTOCOOBI MOMYYEHHS METallIOBU
CIUTAaBOB. XHMMHUYECKOE 3arpsi3HEHHE OKPYKAIOMIeH Cpefbl U €ro MOCICACTBHUSL.

I[TpobGisiema mnepepabOTKM  OTXOJOB W MOOOYHBIX MPOAVKTOB. PoOJib XWUMHHUB

obOecrieueHNH PHEPTETHIECKON 0e301acHOCTH. [IpUHITMIBI «3EIEHON XUMUNY.

Xumus U 310pOBbE UeloBeKa. JIekapcTBeHHbIe cpencTia. [IpaBuia ncnosb3oBaHus
JIEKapCTBEHHBIX MpenapatoB. Poib XUMHUK B pa3BUTHU MEIULIMHBI.

XuMUsl TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBku. Pomp  xumuus
o0ecreueHn MUIIEBOM 0€30MaCHOCTH.

Kocmernueckne wu mapdromepusie cpenctBa. beitoBas xumusi.  [IpaBumma
0€30macHOr0 MCIOIB30BaHUS MPENApPaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM JKU3HU.

XUMHUS B CTPOUTENBCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XUMUS B CEITbCKOM X03siiicTBe. OpraHu4ecKkre 1 MUHEpaIbHbIE YI00pEeHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKIIO, KEpAMUKA.
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Martepuaisl Ui dIEKTPOHUKN. HaHOTEXHOIOTHM.

PacuéTHble 3a1aun

Pacuétel: Maccel BemiecTBa WM 00BEMA Tra30B MO HM3BECTHOMY KOJIMYECTBY
BEILlECTBA, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB; MACChI
(00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECCTB UMEET
npumecu; Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) NMPOAYKTA PEAKIIUU, €CITU OJTHO U3
BEIIECTB JAHO B BHUJE PACTBOpPA C OIPEIEIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOTO
BEII[ECTBA; MAaCCOBOM JIOJM M MOJISIPHOM KOHIIEHTPAIIMHU BEIIECTBA B PACTBOPE; JOJIH
BBIXO/Ia MPOJAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXNpeaMeTHBIX CBSI3eH NMpU M3Y4eHUH OOIIeld M HEOpraHW4YeCKOu
xuMuu B 11 Kj1acce OCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-
Hay4YHBIX TOHSATHUH, TaK U IOHATHUH, IPUHSITHIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-
HAy4YHOTO IIMKJIA.

OO6mue ecTecTBEHHO-HAy4YHbIE IOHSATHSI: SIBIICHHE, HAY4YHBbIH (akT, THUIOTEe3a,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, KJIAaCCU(HUKAIUSA, MEPUOJUIHOCTH, HAOJIOJICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJb, MOJICIMPOBAHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIIbl, PAJMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTreTUUYECKUI YPOBEHbB, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSHHE BEIIECTBA, WJCaJbHBIN Ta3, (U3HYCCKHUE BCITMYHHEI,
€JIMHUITBI U3MEPEHUSI, CKOPOCTb, SHEPTHUsI, Macca.

buonorus: kimerka, opraHu3M, 3KocucTtema, Omocdepa, MeTaboau3M, MaKpo- H
MHKPODJIEMEHTBI, OCJIKH, JXHUPBI, YIJIEBOJBI, HYKICHHOBBIC KHCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHHU B IKOCHCTEMAX.

['eorpadusi: mMuHepanbl, TOpPHBIE MOPOJBI, IOJE3HBIE MCKOIMAEMbIE, TOIUIUBO,
PECYpPCHI.

TexHomorusi: XUMHUYECKass MPOMBIIUICHHOCTh, METAIYPTHs, CTPOUTEIIbHBIE
MaTepHuaibl, CEIbCKOXO3SMCTBEHHOE IPOM3BOJACTBO, MHUIIEBAs MPOMBIILICHHOCTb,
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Q)apMaHeBTI/I‘IeCKaH, IMPOU3BOJACTBO KOCMCTHUYCCKUX IIPCIIapaToB, IIPOU3BOACTBO
KOHCTPYKIOMOHHBIX MaTCpHUaioB, 3JICKTPOHHAA IMMPOMBIINIJICHHOCTb, HAHOTCXHOJIOT' .

IMPOMBIIIIJICHHOCTD
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMUS»

10 KVIACC «OPTAHUYECKASA XUMU S

Ba3oBbiii ypoBens (1 yac)

Yray6aénnslii ypoenb (1+2 uaca)

Komn-Bo Kon-Bo
4acoB Pa3nen 1. Teopernueckue ocHOBBI oprannyeckoii xumuu (3 4)/(94) 4acoB
34 Tema 1. Ilpenmet opranuveckoii Xumun. Teopusi XUMHYECKOT0 CTPOCHUS OPTaHUYECKHUX 9y
COeIMHEeHNH
1| [IIpenmer  opraHu4yeckol  XuMuUH: €€

BO3HHUKHOBCHHUC, Pa3sBUTHC W 3HAYUYCHUC B
IMOJIYYCHHHN HOBBIX BCIICCTB H MATCPHUAIIOB.

JleMoHCTpaluu: — O3HAaKOMIJICHHC C

oOpa3llaMl  OpPraHWYeCKUX  BEHIECTB U
MarepuajaMd Ha WX OCHOBE, — OIbITHl IO
NPEBPAIICHUIO OPraHUYECKUX BELIECTB IpHU
HarpeBaHuu (IJIaBJI€HUE, OOYTIMBAHUE U

TOpEHUE).

DJEKTPOHHOE CTPOEHHE aToMa YIJIepoJia: OCHOBHOE

1 BO30YXXKJIEHHOE COCTOSIHUS. BalleHTHbIE BO3MOXHOCTH




aToma yriaepojia. XMMHUUYECKasl CBA3b B OPTaHUYECKUX

COCUHEHUSIX. Tunel ruOpuan3au aTOMHBIX
opOutanei yriepoja.

MexaHnu3mbl  00pa3oBaHMsS ~ KOBAJIEHTHOM  CBSI3U
(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN ). Tunel

MCPCKPBIBAHUA ATOMHBIX Op6HTaHeI>'I; O- " TT"CBA3H.

Teopusi CTpOCHUSI OPraHUYECKUX COCIMHEHMI
A. M. bytnepoBa, €€ OCHOBHBIEC IMOJIOKECHHUS.

CtpyKTypHBIE bopmyIibl

BCHICCTB. FOMOJIOFI/UI, HN30MCpusl. XuMHu4ecKas

OPraHUYCCKUX

CBA3b B OPraHHUYCCKUX COCOAMHCHUAX

OJIMHApHbIE W KPATHBIE CBA3U. G- U T-CBS3H.
JlaGopaTopHBIA ONBIT: — MOJICTUPOBAHUE

MOJICKYJ OPIrraHUYICCKNX BCIICCTB.

OpunapHasi, JaBOMHAs W TpolHas cBs3b. CIocoObBI
pa3pbiBa CBsI3€H B MOJICKYJaX OPraHUYECKHUX BEIECTB.
[TonsiTe 0 CBOOOMHOM paaMKaje, HyKIcoduie

U seKTpodure.
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(bopMyIibL BUJIOB:

CTpyKTypHBIE Pa3IMYHBIX
CKeJIeTHasl.
Buasl uzomepun: cTpykTypHas, IpoCTpaHCTBEHHAs.
DnekTpoHHbIE 3G (PEKTH B MOJIEKYJIaX OPraHUYECKUX

COEeIMHEeHUN (MHAYKTUBHBIA U ME30MEPHBINA 3P DEKTHI).

[IpencraBnenue 0 KJ1accu(puKaIuu
OpraHUYeCKUuX BEIIECTB. Homenknatypa
OpraHUYECKUX COEIMHEHNN

(CI/ICTeMaTI/IIIeCKaSI) U TPUBUAJIBHBIC HA3BAHUA
Ba)KHEHUIIIMX Hpe,IICTaBI/ITeHGﬁ KJIaCCOB

OpPraHNYCCKHX BCIICCTB.

OcoOenHoctu U KJIacCU(pUKaus OpraHUYECKUX
peakiuii. OKHUCIUTEIIPHO-BOCCTAHOBUTEIIBHBIC PEAKITUH

B OPraHUYECKOU XUMHUHU.

DKCHEPUMEHTAIIbHBIE METOJIbI U3YYCHHS BEIECTB U HX
MPEeBpAIEHN: KauyeCTBEHHOE OOHApYyXEHUE YIiepona
¥ BOJIOPOJIa B OPTAaHWYECKUX BEIIECTBaX. BhIUMCICHUS:
bopmyIibl

ONPELICIICHUE MOJIEKYJISIPHON
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OpTraHUYECKOT0

BCIICCTBA 1o MaCCOBbBIM JOJIAIM

3JIEMCHTOB, BXOAIIIHUX B €T0 COCTAaB.

Pa3nen 2. Yraesogoponas (14)/(40)

24

Tema 2. [IpenesibHble YI1€BOA0POAbI — AJKAHBI, IUKJI0AJIKAHBI

69

AnKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKUM pAan.
MeTtaH 1 3TaH — HpOCTeﬁHJPIe MpCaACTaBUTCIIN

AJIKaHOB: (1)I/ISI/II'I€CKI/I€ CBOMCTBA.

Homenknatypa u n3omepus ajikaHoB. DJIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB,
sp3-rubpuausanus aTOMHBIX OpOUTaneil yrieposa,

O-CBA3b. KOHd)ODMCDBI.

JemoncTpanusi: PU3UYECKUE CBOMCTBA aJKaHOB
(pactBOopuMOCTB). [ IpakTHdeckaspadbora Ne 1.

[TonyyeHue MeTaHa U U3y4E€HUE €T0 CBOWCTB.

MertaH 1 3TaH — XUMHUYECKUE CBOMCTBA (peaKuu
3aMelIEeHUs U TOPEHUs), HAaX0XKIAECHUE B IPUPOJIE,

IMOJYYCHHC U IPUMCHCHHUC.

XUMHYECKHE CBOWCTBA AJKAHOB: HM30MEPHU3AINH,
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JNETUAPUPOBAHUSA, IUKJIU3aIHMH, MAPOIN3A,

KpekuHra. [IpeAcTaBieHre 0 MEXaHU3ME PEaKIUu

pPaauKajJIbHOI'O 3aMCIIICHMA.

[uxnoankanel. OOmas Gopmyna, HOMEHKIATypa U 1
nzomepus. OCOOEHHOCTH CTPOCHUS U XUMHUYECKUX
CBOMCTB MaubIX (LMKJIONPONaH, UUKIOOYTaH) H
OOBIYHBIX (IMKITIOTICHTAH, IIUKJIOT€KCaH)
ukioankaHoB. CrocoObl MOTy4YeHUsS U
IPUMEHEHUE [TUKII0ATKAHOB.
(6+1) u Tema 3. HenpeaesibHbI€ YI1€BOAOPOIbI: Tema 3. HenpenebHbIe YI1€BOAOPOIbI: (17+2) g
aJIKeHbI, AJTKAAUeHbl, AJTKUHBI. aJIKeHbI, AJTKATHEHbI, ATKHHBI (13+2) 4.
Tema 6. I'ajioreHNpoU3BOAHBIE
YIJIeBOAOPOA0B (44).
1| AnkeHsbl: COCTaB M CTPOECHUE, TOMOJIOTUYECKUMN 1
psan.  OTWieH ¥ OpONWIeH —  IpoCTenIIne
IpEeICTaBUTEIN AJIKEHOB: (PU3MUECKHUE CBOMCTBA.
AnkeHbl: SP’ruOpHaM3alMs  aTOMHBIX OpOMTanei 1

yriaepona, o- u  7wcBi3n.  CTpykTypHas U
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reoMeTpuueckas (IIMCc-TPaHC-) H30MEPHSL.

Brprunciienusi: —  HaxOXICHUE  MOJIEKYJISIPHOU 1P
bopMyJbl OPraHUYECKOTO COSAMHEHUS 110 Macce
(00BEMY) MPOAYKTOB CrOpPaHUSI.
OTWIEH U TPONUIEH — XUMHUYECKHE CBOWMCTBA 1
(peakiuu TUIPUPOBAHUS, rajoreHupOBaHMUS,
TUJpaTalii, OKHUCICHUS W  TOJMMEpU3aLNH),
noyiydeHue u npumeHenue. [lpakrudeckas pabota
Ne 1. Tlonyuenue 3TUIeHA U U3yYEHUE €TI0 CBOMCTB.
XUMHYECKHE CBOMCTBA AJIKEHOB: 3aMELICHUS B O.- 1
IIOJIOKEHUE NPU JBOWHOU CBs3U. llpencraBieHueo
MEXaHM3ME PEaKIUU SIACKTPOPUIHHOTO
IIPUCOCAMHEHMUS.
Tema 6. T'ajoreHNpPoOM3BOJIHBIE YTJIEBOJAOPOOB 1

(luac U3 4): DNEeKTPOHHOE CTPOECHUE
rajgoreHOnpOU3BOIHBIX YTJIEBOAOPOIOB.
JlemoHCcTpanms: duznyecKre CBOMCTBa

YTJI€BOJIOPOJIOB (PACTBOPUMOCTD) YTJIEBOJOPOIOB.
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Brruncnenusi: ONPENEICHUE MOJIEKYJIIPHON
dbopMyJbI OPraHMYECKOTO BEIECTBA MO MAacCCOBBIM

JOJIsIM 3JICMCHTOB, BXOJAIIIHUX B €T0 COCTAaB.

1P

JIaGopaTOpHBIi ONBIT: — MOAECIUPOBAHUE MOJIEKYJ
yIJI€BOAOPOIOB u raJOreHONPOU3BOIHBIX
BoeluncneHnst 1o ypaBHEHUIO XMMUYECKOW pEaklUH
(Macchl, 00bE€Ma, KOIMYECTBA UCXOJHOTO BEIIECTBA
WIM TPOAYKTAa pEaKIuu 10 HM3BECTHBIM Macce,

O6'I)éMy, KOJIMYCCTBY OJHOT'O U3 UCXOJHBIX BCUICCTB

VI TIPOJIYKTOB PEAKIINN )

Tema 6. I'aoreHNpou3BOJIHBIEC YIIIEBOJOPOAOB (2
yac u3 4): Peakuuu 3amMmenieHusi rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, [HUAHOTPYIIITY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHnpoU3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBue Ha TaJOT€HIPOU3BOIHBIC
BOJHOIO H IEI0YH.

CIIUPTOBOTO  pacTBoOpa

B3aumonencTerue qUrajoreHaJKaHOB ¢ MAarHueM M
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IITHKOM.

Ankanuensl. byranuen-1,3 u MetunOyraaueH-

1,3: crpoenue.

A.HKaI[I/IeHBI : U30JIMPOBAHHLIC, KYMYJIWMPOBAHHLIC.

OcobeHHocTu 3JIEKTPOHHOIO CTpOEHUS
U XUMHUUYECKHX CBOMCTB CONPSIKEHHBIX TUEHOB,

1,2- u 1,4npucoenHeHUE.

CriocoOn1 MMOJYUCHUA U IIPUMCHCHUC AJIKAAUCHOB.

AHKa}II/IeHLI: BaXXHCUIIIME XMMHUYECKHE CBOMCTBA

(peakuus NOJIMMEPU3ALUN ). [Tonyuyenue
CUHTETUYECKOTr0  Kaydyka | PE3UHBL
JlaGopaTopHBIA ONBIT: — O3HAKOMJICHHE C

oOpa3siaM# IacTMacc, KaydyKOB U PE3UHBI.

Tema 6. T'amoreHNnpou3BOAHBIE YITIEBOAOPOIOB (4
yac u3 4): IloHsatne 0 METALIOOPTraHUYECKUX
COCIUHEHUSAX. Hcnonp3oBanue
rajoreHNpPOU3BOIHBIX B OBITY, TEXHUKE U B

XUMHNYCCKOM CHHTC3C.
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Brruncnenus: onpeenaeHue 1071 BbIX01a IPOIyKTa 1P
pEaKUU OT TEOPETUYECKH BO3ZMOXKHOTO.

AJKMHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, 1

TOMOJIOTUYECKUN PAA. AUETHIIEH — NPOCTEUIINMA

MpPECTaBUTENb AIKUHOB: COCTaB, CTPOCHUE,

(u3nueckre CBOMCTRA.
DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHUE 1
MOJICKYJ1 ~aJKUHOB, SP-THOPUAM3AIMS aTOMHBIX
opOutaneid yriaepoma. XUMHUYECKHE CBOMCTBA:
OUMEpU3alud W TPUMEPHU3ALMH,  OKHCIICHHUS.
KucnotHele  cBoiicTBa  aJKMHOB,  HMMEIOIIUX
KOHIIEBYIO TPOMHYIO CBsI3b. KaueCTBEHHBICpEAKIINN:
Ha TPOMHYIO CBSI3b, B3aMMOJICHCTBUE ALCTHJIEHA C
aMMHAYHBIM PacTBOPOM OKCHJAA
cepebpa(l).
[Tpaktuueckas padora Ne 3. [lonydyenue aneruneHa 1
Y U3yYCHUE €r0 CBOMCTB.

ALeTHIeH: XUMHUYECKHE CBOWCTBA (peakiuu 1
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TUAPUPOBAHUS, TAJOTCHUPOBAHMs, THUIpATALMH,

rOpeHus), MOJIy4YeHUE U IPUMEHEHHE.

(2+1)u Tema 4. ApomaTHuecKkue yrjieBoa0poabl (8+1) u
1| Apensl. benzon: coctas, cTpoeHue, puznueckue u 1
XUMHUYECKHE CBOMCTBA (PEaKIuu rajJoreHupOBaHUS
U HUTPOBAHUS ), IOJTYyUYEHHUE U TPUMEHEHHUE.
[IpaBuio apOMaTUYHOCTH, IPUMEPBI 1
apoMaTUYEeCKUX coeMHeHu. JIabopaTOpHBIHONBIT:
MopaenupoBaHue MOJIEKY apoOMaTUYECKUX
yIaeBo1opoioB. IIpencTaBieHre 0 MEXaHU3ME
peakiui 3J1eKTpoQUILHOTO 3aMEIICHHUS.
Breruuciienus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(dbopMyIIBI OPraHNYECKOTO BEIIECTBA HA OCHOBE €0
XUMHYECKUX CBOMCTB HJIA CITIOCOOOB MOJTYYCHHUSI.
1P| Tonyon: coctaB, cTpoeHue, (Qu3MyYecKue u 1

XHUMHMYECKHE CBOMCTBA (DeaKHHI/I TaJJIOIrCHHUPOBAHUNA

)41 HI/ITDOBaHI/IH), HOJYYCHHMEC K ITPHMMCHCHHC.

TOKCUYHOCTH apEHOB.
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[IpencraBienne 00 OpPUEHTUPYIOIIEM JACHCTBUU
3aMecTuTeNell B OCH30JbHOM KOJIbLIE Ha IIpUMEpe
AJIKUJIBHBIX

paauKaoB, KapOOKCUIIBHOM,

TUAPOKCUIBHOM, aMUHO- ¥ HUTPOTPYIIIbI, aTOMOB

raJIoreHOB.
XUMUYECKUE CBOICTBa OeHzona U €ro
TOMOJIOTOB: OKHCJIEHHE TOMOJIOTOB OEH30171a.
['eneTnueckas CBsI3b YIJI€BOJIOPO/IOB,
MpUHAJICKAIINX K Pa3IHYHBIM KJIaccaM
Crioco0mI MOJTyYeHUs apOMaTHYECKUX
yTJIE€BOIOPOIOB. OcoOennoctu XUMHYECKHUX

CcBOMCTB cTupoa. [lomumepuszanus ctupona.

Beruucnenus: — YCTAHOBJICHUE CTPYKTYpHOM
(GbopMyIIBI OPraHNYECKOrO BEIIECTBA Ha OCHOBE €r0

XUMHYECKHX CBOMCTB UJIA CIIOCOOOB IMOJTY4YCHMA.

24

Tema 5. IIpupoaHble HCTOYHUKH YIJIEBOIOPO/I0B U UX NepepadoTka

(4+2) u

[Ipuponnsie VICTOYHUKU YIJIEBOJOPOIOB.

[IpuponnHslii Ta3 W TOMyTHbIE HE(PTSIHBIE Ta3bl.
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Hepte u e€  mnpoucxoxnenue.  CrocoObl

nepepaboTkin  HedTU:  TMEpPEeroHkKa,  KPEKUHT

(TepMHUUECKUN, KATATUTUIECKUM ), TUPOJIH3.

['eHeTHYECKAs CBA3b MEXKY PA3TMYHBIMU KJIACCAMHU 1
YTJIEBOJOPOAOB.
['eHeTHYECKAS CBA3b MEXKY PA3TMYHBIMU KJIACCAMHU 1P
YTJI€BOJOPOAOB.
[IpoaykTel nepepaboTKu HePTH, UX MPUMEHEHUE B 1
IPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN yroias u
IPOIYKTHI ero nepepadbotku. leMmoHcTpanus: —
kosutekiuu «HepTe» u «YTomby.
Bpruuciienus: —  onpeneneHue MOJICKYJIAPHOU 1

(bOopMyIIBI KUCIOPOAOCOACPIKAIIETO OPTaHHYECKOTO

BEIIECTBA [0 MACCOBBIM JIOJNISIM  3JICMCHTOB,
BXOJIAIIMX B €ro cocrtaB; mo wmacce (00BEMY)
MPOJIYKTOB CTOpaHMs; MO KOJWYECTBY BEIIECTBA
(Macce, 00bEMY) IPOAYKTOB PEAKITHH H/WITH

HCXOJHBIX BCIICCTB.

77




Ypoxk 00006111eHUSsI MaTeprana TEMBI. 1P
Paznen 3. Kuciopoaconep:kamiue opranndeckue coeqruaenns (12 4)/(36 4)

34 Tema 6. CnupTbl. @eHo Tema 7. Cnuprsl. @eHoJ 9y
[IpenenbHbie OHOATOMHBIE CIIUPTHL. METaHOI U 1
ATAHOJI: CTpOeHUE, (PU3NYECKHE M XUMUUYECKHUE
CBOMCTBa (peakiuu C aKTUBHBIMU METaJUIaMH,
rajoreHoOBOJAOPOJIaMH, TOPEHUE), TMPUMEHECHUE.

Bonopogneie  cBA3U  MEXAY — MOJIEKYJaMH

cupTOB. JlencTBME METaHOJIAa W O3TaHOJIA Ha

opraHu3M uejoBeka. JlabopaTopHbI€ OMBITHI: —

TOpEeHUE CIUPTOB; — OKUCJIICHUE ITAHOJIA

okcuaom meau(Il).
[IpenenbHble  OJHOATOMHBIE CHUPTHI:  HU30MEpHS, 1
kinaccudukarus. dusnyeckre CBOWCTBA alKaHOJIOB.
JlemoHCTpanusi: pacTBOPUMOCTb CHHUPTOB B BOJE.
CrocoOsI TOTyYeHUs] U MPUMEHEHHUE OJTHOATOMHBIX
CITUPTOB.
XUMHYECKME CBOMCTBA AJIKAHOJIOB: JErUApaTalluH, 1
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OKHUCJICHUA, B3aUMOJICICTBHE C OpPraHUYCCKUMHU U

HCOPraHM4C€CKMMHU KHCJIOTaMH. [IpeacraBieHue o

MEXaHU3ME PpPEaKIIMMI HVKJ'ICO(bI/IJ'IBHOI‘O 3aMCIICHUA.

JemoHcTpanuu: 1. BsauMopneilcTBue 3TaHONIa C

HatpueM. 2. OkucieHue OITUIOBOrO  CHHpTa

AUXPpOMATOM KaJIusA (BOBMO)KHO HCITIOJIB30BaHUC

BHUJICOMATEPHUATIOB).
MHoOroaroMHbl€ CHHUPTHL. DTWICHIJIMKOIb U
TJIMIIEPUH: CTPOCHUE, PU3HMYECKHUE U XUMUUECKUE
CBOICTBa (B3aMMOJEHCTBHE CO IICJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAasl  peakuus Ha
MHOT0OaTOMHBIE€ CIIUPTHI). JleHCTBUE HA OpraHU3M
YeJI0BeKa. [Ipumenenue rIIMIepUuHa u
sTHieHruKonst. JlabopaTopHble  OMBITBI: —
B3aMMOJICCTBUE TIIULEPUHA C THUAPOKCUIOM
meau(1l).
MHoroatomHbIe CIIUPTHI: B3aUMO/JICHCTBUE

C OPraHU4CCKNMHU U HCOPraHM4YCCKUMHU KHCJI0TaMU.
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[Ipocteie  3¢uppl, HOMEHKIATypa U U30MEPUIL.

Oco6eHHOCTH (PUBHYECKUX U XUMHUECKHUX CBOMCTB.

@deHoJ: CTPOEHHE MOJEKYNbl, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH (heHoJa.
[Ipumenenue dpenona. Beruncnenus

— M0 YPaBHEHUIO XUMHYECKOU peakuu (Macchl,
00BEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA UITU
NPOJIYKTa PEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BCUICCTB UJIK IIPOAYKTOB pGaKHI/II/I).

®deHoN: B3aMMHOE BIHMSHHEC THIAPOKCOTPYNIBI U
0eH3016HOTO sApa. OCOOEHHOCTH XUMHYECKUXCBOUCTB
denona. KauectBeHHbIe peaknuu Ha (QeHOI.

denondopmabaeruaHas cMoia.

[IpakTnueckas pabora Ne 4. Pemenue
HKCIEPUMEHTANIbHBIX  3a7a4 1o Teme «CHupThl

U (EHOIIBI.

A |

Tema 7. Aabaernabl. KapooHoBbIe KHCIOTHI.

Tema 8. Aubaeruanl. KapooHoBble KHCJIOTBI.

21y
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Cioxubie 3QupbI

Caoxubie 3¢pupbl. ZKupbl

AJbneruasl U KETOHBL. dopmanbaerus,

alcTalbACTIUA: CTpOCHHC, (1)I/I3I/I‘IGCKI/I€ u

XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS,  KA4YE€CTBCHHBIC  PEAKIIHH).
JlaGopaTopHBIE OTBITHI:
—  OKHCJICHHE  aJIpJICTHJOB  aMMHAYHBIM

pactBopoMm okcuja cepedpa(l) u ruapokcugom

meau(Il).
DJIEKTPOHHOE CTPOCHHE KApOOHUJIBLHOW  T'PYIIIHI.
['omosiornyeckre  psabl  albACTHAOB U KETOHOB:
HU30MEPHUS.
IIpeacraBiaenue 0 MEXaHHU3ME peaKnumn

HVKHGOd)I/IJII)HOFO NPUCOCAMHCHMUA aJIbACTUIO0B.

DopMabIETH I, ALETATBACTUL: TIOTYUYCHUE U
MIPUMEHECHHUE.

AIIETOH: CTPOEHUE, busznyeckue u

XHUMHYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA U
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BOCCT&HOBJ’IGHI/IH), MMOJIYYCHHMEC U IPUMCHCHHUC.

Beruucienus: OTIpeNIeTICHNE  MOJEKYJISPHOH
(GOpMyNBI OPraHUYECKOTO BEIISCTBA 1O MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOSIIMX B €T0 COCTaB; MO Macce
(00BEMY) TPOAYKTOB CrOpaHusi; MO KOJIHYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UITH
UCXOIHBIX BEIICCTB; — YCTAHOBJICHUE CTPYKTYPHOU
(opMyITBI OPraHNYECKOTO BEIIECTBA HA OCHOBE €T0

XUMHUYECKUX CBOMCTB MM CIOCOO0B IMMOJIYYCHUA.

Ypoxk 0000111eHUSsT MaTepralia TEMBI.

O,ZIHOOCHOBHI)IG MMpCaCJIbHBIC Kap6OHOBBIe

KACTOTHl. MypaBbHHasi U YKCYyCHas KHUCIIOTHI:
cTpoeHue, GU3NUECKHe U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, 00mMEe Ui KJacca  KHUCIIOT).
[Ipaktuueckas pabora Ne 2. CBoiicTBa pacTBOpa

YKCYCHOM KHCJIOTBI.

Oco0eHHOCTH CTPOCHHUS MOJIEKYJI KapOOHOBBIX

KUCIOoT. M3omepusi u HOMeHKIaTypa. BoaopomHbie
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CBA3U MCKY MOJICKYJIaMHU Kap6OHOBBIX KHCJIIOT.

OIHOOCHOBHBIE IIpEEIIbHBIC KapOOHOBBIE
KHACJIOTBI:  PEaKUUH C y4aCTHEM YIJIEBOJOPOIHOIO

panukarna.

MypaBbUHasi M YKCYCHas KHUCIJIOTBI:  peakUus

BTGPH(I)I/IKaI_[I/II/I, IMMOJIYYCHHC U IIPUMCHCHUC.

OcoOeHHOCTH CBOWCTB MypPaBbUHOM KUCIIOTHI.
MHorooGpasue KapOOHOBBIX KHCIIOT.
[IpencraBurenst  BbICIIUX  KapOOHOBBIX  KHUCIIOT:

IMaJIbMHUTHUHOBAA, JTUHOJICBAA, JIMHOJCHOBAA KHCJIOTHI.

OcobeHHoCTH CBOWCTB HETIpeAeTTbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.

CTeapI/IHOBaﬂ n OJICMHOBAas1 KHCJIOTbI KaK
MpCaACTABUTCIIM BbICIIHNX Kap6OHOBI)IX KHCJIOT.
MpblIa KaK COJIM BBICIIHX Kap6OHOBI>IX KHCJIOT,

UX MOIOIIIEE JICHICTBHE.

[TonsTue O CMHTCTHYCCKHUX MOIOMINX CpeaAcCTBaAx
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CMC).

[IonsTue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHruapuaax, raJJorcHaHruaApuaax,

aMpaax, HUTpuiax.

CrnoxHbIC 3¢Upbl  KaKk  TPOU3BOIHBIC
KapOOHOBBIX  KHCIIOT. [ WApOIM3  CIIOXKHBIX
3(upoB.

Cnoxnbie 3¢upbl. ['oMonoruueckuit psj, oOIas

dbopmyna, n3oMepusi 1 HOMEHKIIATypa.

Ne 5. Pemenue

[TpakTryeckas pabota
AKCIIEPUMEHTANBHBIX 33724 110 Teme «KapOoHOoBbIE

KUCJIOTHI. CI0KHBIC d(DUPBD».

Kupel. I'maponus xupoB. [IpuMeHeHue KuUpos.
buonorunueckas poiib ;kupoB. Beraucienus: —iio
YpPaBHEHUIO XHMHYECKOM peakuuu (Macchl,
00BéMa, KOJMYECTBA HMCXOJHOTO BEIECTBA WIIU
NPOAYKTa peakuud 0O H3BECTHBIM Macce,

00bEéMyY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
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BEIIECTB UJIU MPOYKTOB PEAKIINHN).

XKupsl: ctpoenue, pu3nyecKue CBOWCTBA.
OcoO€HHOCTH CBOMCTB KMPOB, COJIEPKAILINX OCTATKH

HEMIPCACIbHBIX ) KUPHBIX KHCJIOT. >KI/IpI>I B IIpHUPOAC.

KoutponbHast ~ pabota: «Kucnopoaconepxartiue

OPraHUYCCKHUC COCAUHCHUSD).

24

Tema 8. YriieBoabl

Tema 9. YriieBoabl

649

VYrieBoapl: cocTaB, KiacCU(UKAIUS YTIEBOOB
(MOHO-, &nuM- W mnoiucaxapuabl). [mrokoza —
MPOCTEUIIINNA MOHOCAaXapUI: 0COOEHHOCTH
CTPOCHHS MOJICKYJIbI, (PU3UYECKUCH XUMUUYECKUE
CBOMCTBA

(B3aUMOJIEMCTBUE C TUAPOKCHUIOM

menu(Il), oxucieHne aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OPOKCHHE
TJIFOKO3bI), HAXOXK/IEHNWE B MIPUPOJIE,IPUMEHEHHE,
Oounonornyeckas poyib. DOTOCHUHTE3.

@pyKTO3a KaK U30MEP TIIFOKO3BI.

OnTuueckas HN30MECPH. KOHB‘—I&TO-HCHH&H
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TaYTOMECPHUA Ha TIPHUMEPE MOJCKVJIbI  TJIFOKO3bI,

IIPOEKIIMH Xeyopca, 0., 3-aHOMEPHI TIIOKO3EL.

MoHocaxapuapl:  rajmakrosza,  pu0o3a,  J1e30K-

cupubo3a. dusnyeckue CBONUCTBA W HAXO0XJICHUEB
npupoe. JlaboparopHslii onbIT: B3aumoseiicteue

pacTBopa ritoKko3bl ¢ rugapokcugom meau(ll).

Caxapo3a —  HpCACTABUTCIIb  JHUCAXAPHUIOB,
TUAPOJIN3, HaXOXIACHHUC B IIpUPOAC )41
IIPUMCHCHUC. KanMaJI n OCIK0JIO3a KakK

npupoaHble noiauMepbl. CTpoeHHEe Kpaxmaia u

HeUtono3pl.  DU3nMyeckne U XUMUYECKHUE
CBOMCTBa Kpaxmana (THAPOIU3, KaueCTBEHHas
peakius ¢ nojaoM). JlabopaTopHbId ONBIT: —

B3aUMOJICHCTBHE Kpaxmaiia ¢ HOJIOM.

I[Hcaxapm[blz MaJIbTO3a n JIAKTO34a.

BoccranaBnuBaromume UM HEBOCCTAHABJIMBAIOIIHE
nucaxapunbl. [lomucaxapunpl: riaukored. CTpoeHue

MAaKpOMOJICKYJI I'NIMKOI'CHA.
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XUMHUYECKME  CBOMCTBA  LEJUIIOJIO3bI:  THUIPOJIU3,
noisyyeHue 3¢pupoB  newtonao3bl.  [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIHI

mENK).

Pasnen 4. A3zorconep:kaniue opranndeckue coexuHenns (3 4)/(94)

Tema 9. AMUHBI. AMUHOKHCJI0THI. Besikn

Tema 10. AMUHBI. AMMHOKHUCJI0TBI. BeJiku

9y

Amunbl. MeTHJIaMUH U aHUJINH COCTasB,

CTPOCHUC, dJI/ISI/I‘IGCKI/IG 1 XMMHUYECKHME CBOMCTBA

(ropeHue, B3aUMOJICHCTBUE C BOJION U

KHCJIOTaMH ).

Knaccudukamus  amuHOB:  anudarhudyeckue |
apoMaTUYeCKue; IEPBUYHBIC, BTOPUYHBICH TPETUYHBIE.
Amunbl:  uzomepus.  CrnocoObl  TONy4YeHUS U
npuMeHeHHE an(aTHueCKuX aMHHOB.

[lonmyueHre aHWIIMHA U3 HUTPOOEH30JIA.

BzanmHoe BiusHHE rpymia aToMOB B MOJICKYIJIC

aHWJINHA. OCOOEHHOCTH  XWUMHUYECKUX  CBOMCTB
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aHunuHa. KadecTBeHHEBIC p€akuyn Ha  aHWJIMH.

AMHHBL:  QJIKWIMPOBAHUE, B3aUMOJICUCTBUE

NEPBUYHBIX AMHHOB C a30TUCTON KuciaoToil. Conn

ANKUJIAMMOHMSL.

AMMWHOKHUCIIOTBI KaK am(poTepHbIE

OpraHh4yecKkue coeauHeHus. Dusndeckue U

XUMUYECKME  CBOMCTBA  AMUHOKHCIOT  (Ha

npuMepe riaulrHa). buonornueckoe 3HayeHUE

aMHUHOKHCIOT. [lenTuapl.
Homenkiatypa Y U30MEPHSL. OTtnenbHbIE
NPEACTABUTENN O-aMUHOKHCIIOT: TJIMIMH, aJIaHWH,

d)eHI/IJIaJIaHI/IH, CCpHUH, I'NIYTAMHMHOBAA KHUCJIOTA, JIM3UH,

OMCTCHH. Onrtnueckas HN30MEPHSI aMHUHOKHUCJIOT. D-

U L-aMUHOKHCIIOTEL.

Peakius moqukoHieHCcaiu, 00pa3oBaHUe NENTUIHON

cBs3u. JlemoncTpanus: PactBopeHue 0€JIKOB B BOJIE.

benku kak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC

COEUHECHHS. [TepBuunasi, BTOpUYHAs1 U
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TpeTUYHAas CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBAa OEJIKOB: THAPOIMU3, JEHaTypalus,

KayeCTBEHHbIE peakuuu Ha OeJIKHU.
JleMoHCTpauu: — JeHaTypanusi OelKoB MpH

HarpC€BaHHUH, — IBCTHBLIC PCAKIINH OCJIKOB.

Ilonarue o0 A30TCOACPKAIMINX TCTCPOINHNKIIMNYCCKUX

COCAMHCHUAX. [TupuMUIMHOBEIE )41 IIYPHUHOBBIC

ocHOBaHMs. HykIeMHOBBIE KUCJIOTHI: COCTaB,

CTPOCHUEC " OMOJIOTHYECKAs POJIb.

[TpakTuueckas pabora No 6. Pemenue

SKCIICPUMCHTAJIbHBIX 3aaa4d 110 TCMC

«A30TCcoaepKaIIre OPraHuIeCKUe COCTUHCHUS.

Pa3znen. 5. BeicokoMosiekyasipable coequnenus (2 4)/(6 1)

24

Tema 10. IlnacTmaccenl. Kayuyku. Bosiokna

Tema 11. BoicokoMoJieKy/ISIpHBIE COCTUHEHUS

69

OCHOBHEIE ITOHATHA XUMUHN

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ . MOHOMCD,

IMOJIUMED, 3BCHO, CTCIICHDb

CTPYKTYpPHOE

MoOJIMMCpPpHU3aIn, CpCaAHAA MOJICKYJIIpHAsA Macca.
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OCHOBHBIE METO/IBI CHUHTE3Aa
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUU —

nmojimMepusanus U IMOJUKOHACHCAIHA.

[IpeacraBiaeHue O CTEPCOPETYIIIPHOCTHU

)41 HAJIMOJICKYJIIPHOU CTPYKTVYDPEC ITOJIMMECPOB,

3aBUCUMOCTD CBOMCTB IIOJITMMEPOB oT nx

MOJICKYJIAPHOT'O M HAAMOJICKYJISAPHOI'O CTPOCHMU.

JlemoHcTpanus o0pasinoB pe3unsl. BuneodparmeHnt

((ByJ'IKaHI/I3aIII/I$I PEC3UHBD.

[Ipaktrueckas padora Ne 7. Permenue sKkcriepuMeH-
TaJbHbIX  3amady 1o  TeMe  «Pacmo3HaBaHue

OPraHUYECKUX COCITMHECHUI.

IInactMacchl  (ITOJMATHJICH,  TOJHIIPOIMJICH,

MOJIMBUHIIXJIOPUAI, HOJUCTUPOJ). HarypaapHbIH

N CHHTCTHYCCKHC KaY4YYKH (6VTaI[I/IeHOBI)II\/'L

XJIOPOMPEHOBBI W W30IPEHOBBIN). BoJsiokHa:

HATYpaJIbLHbBIE (XJIOMOK, IEPCTh, mENK),

WCKYCCTBEHHBIE (AIleTaTHOE BOJOKHO, BHUCKO034),
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CUHTCTHYCCKUC ( KaIrpoH )41 J'IchaH).

JleMOHCTpanusi: — O3HaKOMJICHHE ¢ 0Opa3aMu
HPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,

IIACTMACC, KAYYYKOB.

IInactmaccasl: MOJIUMETUIIMETAKPHUIIAT, IOJIN-
KapOOHAThI, MOJUATWIEHTepedTanaT. YTunuzauus u
nepepaboTKa IIacTUKA. DIacTOMEPBI: CUIMKOHBI.

Ilonumepsl  cneMaabHOIO Ha3HAYCHUS (Ted)JIOH,

KEBJIAap, SJICKTPOIIPOBOAAIIINEC IIOJIMMCPHI,

OnopasiiaraeMble MOJUMEDHI).

[TpakTuueckas pabora No 8. Pemenue
IKCIIEPUMEHTAIBHBIX 331a4 10 TeMe «Pacro3HaBaHue

miIacTMacC 1 BOJIOKOH»

Pa3nen 6*. Utorosoe mosropenne (1 4)/(5 4)

1P

HroroBasi koHTpoJbHas padora 3a kypc 10

KJIacca

1P

[ToBTOpEHUE. I'eneTnyeckas CBSI3b MEXKTY

Pa3IM4YHbIMU KJIaCCaMH OPIraHN4YCCKUX COCI[HHCHH?I

2P
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IloBrOopenue.  BplunciieHus: —  ONpPEACICHUE
MOJIEKYJIAPHOW (OPMYJIBI OPTraHMYECKOrO BEIIEeCTBA
10 MacCOBBIM JOJISIM DJIEMEHTOB, BXOSIIMX B €ro
cocTaB; o Macce (00bE€MY) MPOTYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
PEaKIuy U/WIH UCXOJHBIX BEIIECTB; — YCTAaHOBJICHHUE
CTPYKTYpHOU (HhOpPMYJIBI OpPraHUYECKOTO BEIIECTBA Ha
OCHOBE €T0 XUMHUYECKHX CBOMCTB MU CTIOCOO0B

MOJIyYECHHUS.

2P

1 u B Hexemo, Bcero 35 4, 3 4 B Hepea1o0, Bcero 105 u,

U3 HUX 3 4 — pe3epBHOE BpeMsl u3 Hux 10 4 — pe3epBHOe BpeMsi

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEIMETA «XUMMUS»
11 KITACC «OBIITIAAA U HEOPTAHUYECKAA XUMUSA»

Bba3oBrlii ypoBenb (1 gac) Yray6aénnsbiii ypoBenb (1+24aca)

Kon-Bo

qaCcoB

Pa3nen 1. TeopeTnueckue ocHOBBI XxuMum (12 4/36 u)

Kon-Bo

qaCcoB
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Tema 1. Ctpoenne atoma. Ilepuoguyecknii 3aKoH u

IMepuoauyeckas cucreMa xuMu4yeckux djaeMmenToB /. U. MenaeneeBa

(8+1) u

XUMHUYECKHUH DIIEMEHT.

HU30TOIIBI.

AtoMm. Sapo aroma,

KODHVCKVJ'ISIDHO -BOJIHOBOM J1yaJIu3M, JIBOMCTBECHHAs

opupoaa SJICKTPOHA. CTpOeHI/IC SJICKTPOHHBIX

000J104YEK dTOMOB, KBAHTOBBIC YHCJIA.

Pacnipenenenue AIIEKTPOHOB 1o aTOMHBIM

Op6I/ITaJ'I$IM; OPHUHIMII MUHUMYMA SHCPIHH, ITPHUHIIUIL

[layau, npasmio XvyHaa.

DNEeKTpOHHAs o0oJI0YKa. ODHEpPrTUYECKHE
yYpOBHH, TTOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-smementsl.  OCOOCHHOCTH  pacrpeeiICHUs
AJIIEKTPOHOB MO OpPOUTAISIM B aTOMax JIEMEHTOB

NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS

KOH(UTypaIrs aTOMOB.

DJNEeKTpOHHBIE KOH(MUTYpAIMK aTOMOB DJEMEHTOB

MEPBOIO —  YETBEPTOr0  MEPUOJOB B OCHOBHOM
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¥ BO30yXKIEHHOM COCTOSIHUH, AIIEKTPOHHBIE

KOH(UTypalliy HOHOB.

ITonsaTue 06 OHCPIr'uyu MOHMU3alluHU, SQHCPIUH CPOACTBA

K DJIEKTPOHY. DNEKTPOOTPULATEIbHOCTb.

[lepuognueckut 3akoH u  llepuonnueckas
cuctemMa  XMMHYeckux ajemeHto JI. .
MengeneeBa. CBsi3b MEPUOUUECKOTO 3aKOHA U
[Tepuonnueckoi CUCTEMBI XUMHYECKUX
sanemeHntoB [[. M. MenpaeneeBa ¢ COBpPEMEHHOM
TEOpUEH CTPOCHUSI AaTOMOB 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHMHYECKHMX 3JIEMEHTOB
U 00pa3yeMbIX HMH TIPOCTBIX M CJIOXKHBIX
BEIIECTB MO TpynnaMm W MepuoiaM. 3HAUYCHUE
nepuoanyeckoro 3akona [[. 1. Menpaeneena.
JdemoHcTpanus
Buner  Tabmunm  «llepmomuueckas — cucreMa

xuMmu4ueckux aneMmeHToB /1. . Menaeneeay»

O00011IEH1E ¥ CUCTEMATH3AIIUS 10 TEME.
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Pa6ota c Trectamu B popmare EI'D

YPOK KOHTPOJIS 3HAHUN MaTepuasa TEMBI 1P
Pa6ota c Trectamu B popmare EI'D
4 q Tema 2. CTpoenne BemecTBa. MHOroodpasue BeiiecTn 10 u
Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUbI 1
XUMUYECKOU CBsI3U (KOBAJICHTHAsl HEMOJSpHAs U
TOJISIpHAS, WOHHaS, MeTaJlJTAYecKas).
MexaHU3MBI oOpazoBaHUs KOBAJICHTHOM
XUMUYECKOU CBs3U (OOMEHHBII W JIOHOPHO-
AKIENITOPHBIN ). Bogoponnas CBS3b.
BaneHTHOCTS.
DHeprus 151 JUIMHA CBSI3H. ITonsipHOCT®, 1
HAIlPaBJICHHOCTh M  HACBHIIIAEMOCTh KOBAJIEHTHOMN
cBs3u. Kparaeie cBs3u. BomoponHas cBA3b.
MexMoIIeKyIsIpHbIE B3aUMOICVCTBUSA
BanieHTHOCTh ¥ BaJ€HTHbIE BO3MOYKHOCTH aTOMOB. 1
['ubpunmsamnms aTOMHBIX opOuTaneil. CBsi3b
AIEKTPOHHOMN CTPYKTYPBI MOJIEKYJI C ux
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F€OMETPUYECKUM CTPOCHUEM (Ha pUMepe
COCMHEHUI JIEMEHTOB BTOPOT'O TIEPHO/IA).

DIIEKTPOOTPULATENBHOCTh. CTENEHb OKHUCIIEHUS.

HNonpl: kaTtuoHbl ¥  aHUOHBL.  BemecrtBa

MOJIEKYJIIPHOTO W HEMOJIEKYJSPHOTO CTPOECHUS.

3aKOH TMOCTOSIHCTBA COCTaBa BEILECTBA. THIIbI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JdemoHcTpanus

Mojienu KpUCTaUTMYECKUX PEIIETOK
[IpencraBnenus 0 KOMIUIEKCHBIX COCIMHEHUSIX.
CocraB KOMILIEKCHOTO MOHA: KOMILJIEKCO-

06pa3OBaT€J'II>, JIUT'aHAbI. KOODI[I/IHaHHOHHOG YHuCJIo.

Homenknarypa KOMILIEKCHBIX COEJIMHEHUHN.

3HaueHne KOMIUIEKCHBIX coenvHeHur. lloHgTue

0 KOOPJIVHAIIMOHHOU XUMUH.

[Tonstre o aucnepcHbIX cucremax. ICTUHHBIEC U

KOJUIOMJAHBIE  pacTBOpbl.  MaccoBas  1ois

BEIIIECTBA B PacTBOpE.
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CrocoObl  BBIpaXXEHHA KOHIIEHTPAlMUd PpPacTBOPOB: 1
MaccoBasl JIOJi1 BEUIECTBA B PacTBOpPE, MOJISIpHAs
KOHIEHTpaLuSI.
HacpimeHnnbie Y HEHACBHIIIICHHbBIC PacTBOPHI, 1
pacTBopuMOCTb. Kpucramioruaparsi.
Boruuciaenust
C UCIIOJIb30BAHMEM  TOHSATUH  «MaccoBas  JIOJiA
PacTBOPEHHOTO BEIIECTBAY», «PACTBOPUMOCTHY,
«MOJISIpHAsT KOHIICHTPAIUSI»
1| Knaccudukaiuss HEOPraHMYECKUX COETUHEHUH. 1
HomenknaTtypa  HEOpraHWYeCKHX  BEIIECTB.
['eneTnueckasi cBsi3b HEOPraHUYECKUX BEIECTB,
PUHAJICKAIINUX K Pa3IMYHBIM KJlaccaM
(5+1) u Tema 3. XuMuueckue peakium (17 +1) a
Borunciienust 1P
— Macchl BemecTBa WM 00bEMa Ta30B 1O
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU

00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKI[MU BEILIECTB;

97




— MAaccoBOM JOIM U MOJIIDHOM KOHLIEHTpaLUH

BEIIIECTBA B PACTBOPE

Boruuciaenus
— Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEeaKLnH, €CJIM OJHO U3 BEILIECTB IaHO B BUJIE pacTBOpa
C ONPEAECIEHHON MAaCCOBOM J10JIEN

paCTBopéHHOFO BCIICCTBA

XuMuueckas peakius. Knaccuduxamus
XUMUYECKUX PEAKIMil B HEOPraHUYECKOW U
OpraHUYeCKOM XMMHUH. 3aKOH COXPAaHEHHSI MACChI
BEILECTB; 3aKOH COXPAaHEHUSA U INPEBPALLECHUA

SHEPrUHU IIPU XUMUYECKUX PEAKIUAX.

TennoBsie et XUMUYECKAX  PEAKIUH.

TepMOXUMHUYECKUE YPABHEHUS.

Boruuciaenus

— TeTUI0BOro A PeKTa peakuu
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CkopocTh  peakiuu, €€ 3aBUCUMOCTb  OT

paznuuHbIX (pakTopoB. OOpaTUMbIE pEaKIHH.
Xumunueckoe paBHoBecrue. DakTophl, BIUSIOIINE
Ha  COCTOSHHE  XHMHYECKOIO  PAaBHOBECHS.
[Tpunnun Jle [lartense.

IIpakTnueckas padora
Ne 1. Baustnue pa3nuyHbix (akKTOPOB HACKOPOCTh

XUMHYECKOU PCaKIunm.

I'oMoreHnnie u ICTCPOIrCHHBIC  PCAKIIUH. Karanus
H KaTaJIN3aTOPLI.
KoHCcTaHTa XMMHMYECKOTO pPaBHOBECHSI. CDaKTopLI,

BIIMSIONINE HA TMOJOKEHUE XUMUYECKOTO PABHOBECHS:

TEMIIEpaTypa, JAaBICHUE U KOHLEHTpPALMU BEUIECTB,

yyacTByromux B peakuuu. [Ipunnun Jle [latense.
IIpakTuyeckas padora

Ne 2. Bnustnue paznuyHbiX (aKTOPOB Ha TMOJIOKCHHE

XUMHYCCKOI'0 paBHOBCCH:.

DnexTponuTuueckas auccorualus. CUIbHbIE U
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cnabbie AMEKTPOIUTHI. Peakiinu HOHHOTO
oOMeHa.
JlaGopaTopHasi paGora

— IPOBEJICHUE PEeaKIUil HOHHOTO OOMEHa

Breinmonnenue ympaxHeHudd mno Temam: CuUIbHBIC
U cialble 351eKTpoInuThl. CTEeNneHb JUCCOLMALIIH.

Peakiiimy noHHOro oOMeHa.

Pemienue 3ajJgay 110 TCMC: XHUMHUUYECKOE PaBHOBECHUC

CunpHble U ciiadble 31eKTpoiauThl. Cpesa BOJHBIX
pacTBOpPOB  BEILIECTB: KHCIJas, HEUTpaiabHasd,
IIeJI0YHAs!.

Ilouatue o BomopoaHoM 1okaszarene (pH)

pacTBOpa. ['maponaus OPraHNYCCKUX )41

HCOPIraHMYCCKUX BCIIICCTB.

JlabopaTtopHnas padora
— OINpEIEICHUE Cpelbpl PACTBOPOB BELIECTB C

IIOMOIIBIO YHUBCPCAJIbHOI'O HHAMKATOPA.

Honnoe mpowusBeneHue Boabl. (Cpema  BOAHBIX
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pacTBOPOB: KHUCIOTHAst, HEWTpajbHas, MICIOYHAs.
Bonopoausrii mokaszatens (PH) pactBopa.
I'maposns cosneil.
1| OKHCIUTENBHO-BOCCTAHOBUTEILHBIEC PEAKIIHH.
JdemoHcTpanus

PasjokeHne NEPOKCHIA BOIOPOJA B IPHCYT-

CTBMH KaTaiau3aTopa. LloHsaTHe 00 3IeKTpOJIn3e

pacIyiaBOB M PAacTBOPOB cosie. [IpuMeHeHue

DIIEKTPOJIN3A.
OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE PCaKITHH.

Crenenp okuciaeHus. OKUCIUTENIh U BOCCTAHOBUTEIb.

[Tponeccnl OKHCJICHUS W BOCCTAHOBJICHHS.
Bakneline OKHUCINUTEIN U BOCCTAaHOBUTEIU. MeTon

AJICKTPOHHOTO OajiaHca

DIEKTPOIU3 PAaCTBOPOB U PACIIaBOB BEILIECTB.

1P | Kontponbnas padota 1 (1momyrozaue)

KonTponrsnas padota 1 (tect B popmare EI'D)

Pasznen 2. Heopranuyeckasi xumus (164/514)

(8+1) u

Tema 4. HemeTaLJ1bI

29y
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Boruuciaenus
— Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKIiu, eClii OJTHO U3 BEIIECTB IaHO B BUJIE PAaCTBOPA
C ONPEAECIEHHON MAaCCOBOM JI0JIEN

paCTBopéHHOFO BCIICCTBA

Boruuciaenust
— JIOJIA BBIXOJ1a MPOJYKTa PEAKIIUU OT TEOPETUYECKHU

BO3MOXHOTI'O

Hemetannbl. ITonoxenue HEMCTAJIIIOB B

[Tepuonnueckoi CHUCTEME XUMHYECKHUX
snemeHToB JI. M. MenmeneeBa m 0COOCHHOCTH
CTPOCHHUS aTOMOB.

JdemMoHcTpanuu

1. O6pa3iibl HEMETAIIOB.

Bonopon. Ilomydyenue, ¢u3mdeckue M XUMHYECKHE
CBOMCTBa (peakiuu C MeTaZlaMM M HeMeTalaMu,
BOCCTaHOBUTEJILHBIE CBOMCTBA).

JlabopaTopHble ONbITHI
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1. KayecTBeHHbIE peakMyi HA HEOPTraHUYECKUE NOHBI

Y KaTHOH BOJIOPO/IA.

['mapunsl. TOIIMBHBIE 2JIEMEHTBHL.

®u3nYECKUe CBOMCTBA HEMETANIOB. AJUIOTPOIUS
HEMETAUIOB (Ha TMpUMEpPE KHUCIOpOJa, CEphI,

docdopa u yriaeposa).

Kucnopon u o30H. Yriepon, HaxoxaeHUE B IPUPOJIE,

AJIJIOTPOITHBIC MO,HI/I(l)I/IKaIII/II/I. AKTHBHDOBaHHBIﬁ

YIoJib, ancop6u1/151. DynaepeHsl, rpad)eH, YIJICPOAHBIC

HAHOTPYOKHU.

JdeMoHcTpauuu
2. 'openue cepsl, pocdopa, xenesa, Maraus
B KHCJIOPO/IE.
JlaGopaTopHbie ONBITHI.

2. [lomyuenue u coOupaHue razos.

XMMHUUYECKHUE CBOMCTBA BAXKHEUIINX HEMETAJIIOB

rajJjoreHoB M WX COEAUWHEHHM  (OKCHOB,

KHCJIOPOACOACPKAIIIUX KHCJIOT, BOOOPOOHBIX
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coenvHeHuil). IIpumMeHeHHWE TallOTeHOB W UX

COEIVUHEHUN.
["ai0reHOBOIOPOIBI. Baxuenne KUCJI0pOA-
cozeprKallue COCAUHEHUS TaJIOr€HOB.
JlaGopartopHble Y TIPOMBIILIJIEHHBIE CrIoCOObI

MMOJIYUYCHHA TAJIOT'CHOB. HpI/IMeHCHI/Ie TraJIOTCHOB U HUX

COEIMHEHUN.

XHUMHUYECKHE CBOMCTBA BaKHEHUIIIMX HEMETAJIJIOB.
Cepa u eé coenuneHusi. (OKCUABI, KHUCIOPO/I-
cozeprKallme KHUCJIOTHI, BOJIOPOJHBIE
coenuHenus). [lpumenenne cepbl u eé

COE€IUHCHUH.

Cepa. Haxoxaenue B mpupojie, crocoObl MOIydeHus,
duszndecKkue u XUMHUECKHe cBoiicTBa. CepoBOIOpOI,
cynbunpl. Oxcun cepor (IV), okcum cepor (VI).

CepHI/ICTaH H CCPpHAd KHCIOTBI M HX COJH.

Oco0OeHHOCTH CBOMCTB CEpHOM KUCIOTHI. [Ipumenenue

CepbI U €€ COCTUHCHUM.
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JlabopaTopHble M MPOMBILUIEHHBIE  CHOCOOBI
NOJIyYEHUsI KHUCIOpoaa. PuU3NUEeCKHe M XUMHUYECKHUE
CBOMCTBA KHUCJIOpOAa U 030Ha. IIpuMenenue

KHCJIOpPOJa U 030HA. OKCUBI U IEPOKCHUIBI.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJLIIOB.

Azota wu ero  coeauHeHusa.  (Okcuubl,

KHucjopoacoacpKamue KUCIO0TbI, BOJOPOJAHBIC

coenuHenus). [I[pumMeHenue azora u ero

COECIUHECHUH.
A3zot. HaxoxieHre B mpUpoie, CIIOCOObl TOMyUeHUSI,
dbu3udYecKne U XMMUYECKHE CBOWCTBA. AMMHAK,
HUTPU/IBIL.
Oxcunapl azora. A30THCTas M a30THAsl KUCJIOTHI U HX
comid. OcoOEHHOCTHM CBOWMCTB a30THOM KHCJIOTHI.
[IpumMeHeHune a30Ta U €ro COeIMHEHUN. A30THbBIE
yI0OpeHUsI.

XHUMHUYECKHE CBOMCTBa Ba)KHEHUIITNX

HemeTtamioB. Pochop W ero CoenUHEHUS.
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(Okcuapl,  KHUCIOPOACOACPKAIIUEKUCIOTHI,

BOJIOPOJIHBIE COEJIMHEHUS). [Ipumenenue

docdopa u ero coeTMHEHUI.

®ochop. Haxoxpaenwe B  OpUpoAe, CHOCOOBI
nonydeHus, (QU3NYECKHe W XUMHYECKHE CBOMCTBA.
®ochunsl u pochun. Oxcuanl dhocdopa, bochopHas

KHCJIOTA U €€ COJIU

MetadbochopHas wu  nupodochopHas  KHCIOTHI,

dbochopucras wu  dochopHOBATHCTAS  KHUCIOTHL.

[Tpumenenue docdopa u ero CoeAMHEHHI.

dochopHbIe yIT00peHHUS.

XMMHUUYECKHUE CBOMCTBA BaXKHEHUIIINX HEMETAIOB

(yrmepoga Y KpEeMHHA) M HMX COEJUHEHUU

(oKCHAOB, KHCJIOPOJICOJEPKAITUX
BOJAOPOAHBIX coeauHeHuii). [Ipumenenue

YIJIEpOJa, KPEMHHUS U UX COCTMHEHUM.

KHUCJIOT,

PU3NYECKUE W XUMHUYECKHE  CBOMCTBA  MPOCTHIX

BEILIECTB, 00pa30BaHHbIX yriepoaoM. OKcua yriepoa
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(1), oxcup yraepona (IV), yronpHas KucioTa u eé

COJIH. [IpuMeHEHHE  TPOCTBIX  BEIIECTB,

00pa30BaHHBIX YIJIEPOJIOM, U €r0 COETUHEHUH.

Kpemnuii. Haxoxaenne B TOpUPOJE, CIIOCOOBI
MOJTYYCHHSI, (PU3NYECKUE W XUMHUYCCKHE CBOWCTBA.
Oxcun kpemuansi(IV), kpeMHHEBass KHUCIIOTA,CUITHKATHI.
[TpuMeHEHUE KPEMHUS U €T0 COCTMHCHUIMA.

CTeKJ'IO, CT0 IMOJIYUCHUC, BUJIbI CTCKIIA.

1P

Bouruucienust

Macchl BelllecTBa WM 00bEMa Tra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH
00BEMY OJHOTO W3 YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB;

— wMacchl (00BEMa, KOJTMYeCcTBa BEIECTBA)
IPOJIYKTOB PEAKIHH, €CIH OJHO W3 BEIIECTB

HMCCT IIPUMCCHU

IIpakTHyeckue padoTbl

Ne 3. PemieHne sKkcniepUMEHTANbHBIX 33724 1O TEME
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«l ajmoreHusn».

IIpakTHyeckue padoTbl 1
Ne 4. Pemienue skcriepuMEHTaNbHBIX 33Ja4 [0 TeMe
«Cepa u €€ COeTMHEHUSI.
IIpakTnyeckue padoTbl 1
Ne 2. Pemienue skcriepuMeHTaNbHBIX 33124 110
teme «HemeTtanias»y
IIpakTyeckue padoTbl 1
Ne 6. Pemienue skcrniepuMeHTaNIbHBIX 337a4 [0 TeMe
«A30T, hochop ¥ UX COCTUHCHUS.
KoutposbHas pa6ora 2
O0o0011IEHNE 5 CHUCTEMAaTU3alUA 10 TEME 1
«HemeTtannei». Pemenue 3agau B popmare EI'D
8 u Tema 5. MeTtajuibl (21+3) u
Mertaisl. ITonoxenue METAaJJI0B B 1
[lepuonnueckoit CUCTEME XUMHUYECKUX

snemenToB JI. M. MenneneeBa. OcoOeHHOCTH

CTPOCHHS

SJICKTPOHHBIX 00051049eK aTOMOB
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METaJLIOB.
JdemoHcTpanuu

— 00pasibl METAIOB

OOmass  XapakTepucTuka  MeTawioB  [A-rpymnmbl
Ileproanueckor CUCTEMbl XHMHUYECKUX DIIEMEHTOB.
Hatpuii u xanuii: mnomyyeHue, ¢u3MUECKUEe U
XUMHYECKHUE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB
U UX COCIMHEHUH.
JleMoHCTpanuu

- B3auMozencTByie MIEI0YHbIX U LIEIOYHO3EMEIBHBIX
METAJUIOB € BOJOW (BO3MOXXHO HCIOJIb30BaHUE

BUJICOMATEPHUATIOB)

Obmas  xapakrepuctuka MetamuioB [IA-rpymnmbl
[Ieppoguueckoil CHCTEMBI XUMHWYECKHUX HJIEMEHTOB.
Marauii u Kanpluil: monxydeHue, QuU3nYecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHECHUE MTPOCTHIX BEIIECTB
1 nx coequHeHUU. JKECTKOCTH BOJIBI

1 CrIocOOBI €€ yCTpaHeHHSI.

109




XHMHUYECKHNE CBOMCTBA BAXKHEUIINX METAJJIOB

(HaTpuii, Kanuil, Kajablui, MarHui, aJTIOMUHUUN,

IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.
JlaGopaTopHblie ONBITHI

— Ka4eCTBEHHbIC PEAKIIUU HA AHUOHBI U KATUOH

aMMOHHS,

— B3aUMOJECHUCTBUE TUIPOKCHIA ATFOMUHUS C

pacTBOpaMu KUCJIOT U LIEJIOYEH;

—  Ka4eCTBECHHbLIC

peaKknmnu Ha KaTHOHBI

MCTAJIJIOB

ANOMHHUI IMOJIY4YCHHC, (I)I/ISI/I‘IGCKI/IG N XUMHWYCCKUC
CBOI?ICTB&, IMPUMCHCHUC IIPOCTOI0 BCHICCTBA H €TI0

coequHeHUN.  AMQOTEpHBIS CBOMCTBa OKCHIIa

U THAPOKCHAA  AJIFOMHUHUA, T'HAPOKCOKOMIIJIICKCHI

AJITOMMHMUSI.

O0001IeHne 1 cucTeMaTu3alus 1mo reMe «MeTaibl

rIIaBHOU noarpymnme». Tect B hopmate EI'D

1P

O6mme  ¢u3Myeckue  CBOMCTBA  METaJUIOB.
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CrnaBel  METAIOB.  DIEKTPOXUMUYECKHM Pl
HaIIPsKEHUNA METaJIIOB.
JdemoHcTpanuu
— KoJuieKIus «MeTajljibl ¥ CIJIaBbI.
— B3aMMOJICHCTBUE MEIU C a30THOM KUCIOTOH

paSJII/I‘IHOI‘/’I KOHIOCHTPpAIUN

OOmiass  XapakTEepUCTHKA  META/NIOB  MOOOYHBIX
noarpynn  (b-rpynn)  I[lepuoauyeckoid  cucTeMbl
XUMUYECKUX 3JIEMEHTOB. PU3NUECKUE U XUMHUUYECKHUE
CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHuIbI
u rugpokcuabsl xpoma (II), xpoma (III) u xpoma (VI).
XpomaTtel W OUXPOMATHI, WX  OKHUCIUTEIbHBIC

cBoicTBa. [lonyyeHue u mpuMeHeHne Xpoma.

PU3NYECKUE U XUMUYECKHE CBOMCTBA MapraHila v €ro
coeauHeHui. Baxneitmme coennnenus: mapranua (I11),
mapranna (IV), mapranna (VI) u mapranmna (VII).

[IepmaHranat Kajiusi, €ro OKMCIUTEIbHBIC CBOMCTBA.

OO0mue  cmocoObl  TOMyYeHUS  METAJIIOB.
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Mertamnyprus

PacnpocTpaHeHHE XMMHUYECKHUX DJICMECHTOB-METAJIOB

B 3eMHOU Kope. Pusnueckue U1 XUMUUYECKHUE CBOMCTBA

Kenesa M ero coeauHeHuit. OKCHIBI, THAPOKCHIBI U
comu xkenesza (I1) uxenesa (111). [onyuenue

U IIPUMCHCHUC KCJIC3a U €TI0 CIJIaBOB.

Menp: mnonyuyeHue, ¢GU3MYECKUE W XUMHYECKHE
CBOICTBA, MPUMEHEHUE IPOCTOTO BEIIECTBA M €ro
COEIMHEHUN.

[Muuk: monmydeHuwe, GU3MYECKHUE W XUMHUUYECKHUE
CBOMCTBa, IMPUMEHEHHE IIPOCTOrO BEUIECTBA H €T0
coeMHeHNN. AM(OTEpHBIC CBOMCTBA OKCHIA

Y TUAPOKCHIA IMHKA, TUAPOKCOKOMILUICKCHI [UHKA.

Koppo3us wmetawioB.  Crioco0Obl

3allINThI

oT

koppo3uu. I[IpuMeHeHue MeTaioB B OBITY U

TCXHHKC.

Boruuciaenus

— pacu€Thl Macchl BeleCTBa I 00bEMaA ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WA 00bEMY OJTHOTO U3 YIACTBYIOIIMX B PEAKITUU
BEIECTB; pacu€Thl MacChl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, ECITH OJHO U3
BEIIECTB UMEET PUMECH,

— pacuéThl Macchl (00BEMaA, KOTUIECTBA
BEIIECTBA) MPOAYKTa PEAKIINH, €CITH OTHO U3
BEIIECTB JIaHO B BUJIE PACTBOPA C OTPEICIEHHOM

MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

IIpakTuyeckue padboThl
Ne 7. PemieHue sKCHepUMEHTANIbHBIX 3a7a4 MO TEME

«MeTtasmibl TOOOYHBIX TTOATPYIII.

O0o001eHue u cuctemMaTusanysa no reme: «OO0mme
cBoiictBa MeTauioB. OOmue crmocoObl IMOTydYeHUs

MeTtaioBy». Pabora ¢ recramu B popmare EI'D

IIpakTH4yeckue padoTbl
Ne 3. Pemenue axcriepuMeHTaNbHBIX 3371249 0

TeMe «MeTauibD».
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O0o00mene u cucreMaru3zanusa no teme «MeTauibl

no0ouHoi noarpymnme». TecT B popmate EI'D

O060011eHre U cucTeMaTu3anus o TeMe «MeTaib. 1
TectupoBanue\Pemenue 3ama4 B popmare EI'D
1| 'eneTnyeckas CBS3b BEIIECTB 1
Brinonnenue ynpaxxuenuit mo teme «I'enernueckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCAUHEHUI
TectupoBanue\Pemenue 3ama4 B popmate EI'D
O06001IeHne 5 CUCTEMATU3AIUSA 10 TEME 1
«Hewmeramnael. Meramnsiy. Tect B popmate EI'D
1| KonTponbHas pabora 2 1o teme | Kontponbhas pabora 3 no teme «Heopranuueckas 1
«Heoprannueckass XuMus» XUMHUSI
AHanu3 KOHTPOJIBHON pabOTHI. 1P
AHanu3 KOHTPOJIBHON pabOTHI. 1P
Pa3znen 3. Xumus u :ku3Hb (4 4/8 4)
(4+1) . Tema 6. XuMusi u ;KM3Hb Tema 6. MeToabl MO3HAHUS B XUMHH. (10+5) 4
XUMHA U KU3Hb
1| Ponp xuMuM B 0OECIIEYCHHH DKOJOTMYECKOM, 1
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SHEPreTUYECKOM W MHUIleBOM 0€30MacHOCTH,
pa3Butud MenunuHbl. [loHATHE O Hay4YHBIX
MeTOo/aX MO3HaHUS BEIIECTB U XUMUUYECKUX

peaKLum.

XUMHS THIIM: OCHOBHBICE KOMIIOHCHTBI, ITHUIICBHIC
nobOaBku. Ponp xumum B 00ecCIeUEeHHH ITHIIEBOM
6e3zonacHoctu. KocMmernueckne wu mnapdromMepHbIC
cpeactBa. beitoBas xumusa. I[lpaBuna Oe3omacHOTO
WCIIOJIb30BaHUS CPEACTB OBITOBOM XUMHH

B HOBCGHHGBHOﬁ KHU3HHU.

XUMHUSI B CTPOUTENbCTBE. BaxkHeH e cTponuTebHbIE
Marepuanbl  (IIEMEHT, OETOH). XUMHYECKOe

3arpsi3HEHHE OKPYIKAIOIIEH CPEbl U €ro MOCIEICTBUS.

[IpencraBnenust 00 0OMMX HAYYHBIX MPHHIIUIIAX
MIPOMBIIIITICHHOTO MOJTy4eHUS BaYKHEHIITNX

BCIICCTB.

HaquLIe INPpUHOMUIIBI  OpraHru3alliki XHMHYCCKOI'O

MpOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOJYYCHUS
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BAXHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOACTBA
aMMUakKa, CepHOU KHUCIIOTBI, METaHOJIa).
[TpoMblInIeHHBIE CIOCOOBI MOJIYYEHHS] METAJIIIOB

H CIIaBOB.

ITpoOnema 1iepepadOTKW OTXOJOB ¢ MOOOYHBIX

IPOAYKTOB. Ponnb XUMHUHN B o0ecIeYeHUN

3HepFeTquCKOﬁ 0€e30MMacHOCTH. [IpuHIMIIBI «3€IEHOM

XUMUNY.

UenoBek B MHUpE BEHIECTB M MaTepHUAJIOB:
BaKHEHTIIHNE CTpOUTEIbHBIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKIIO,
KepaMuKa, Marepuaybl s DIEKTPOHHKH,
HaHOMAaTepHUajbl, OpPraHUYECKHUE U MUHEPATbHbBIC

yIOOpeHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHaIbL,
KpPAaCKH, CTEKJIO, KEPAMHUKA.

Matepuaibl Ui YJIEKTPOHUKHU. HaHOoTEXHOI0TUHN

XuMHug B CEIbCKOM  Xo3siicTBe.  OpraHudeckue

116




U MUHEpaJbHbIE Y0OpEHUSI.

1| Xumuss u  310pOBbE  UEJOBEKa: MpaBuiia 1
UCITOJIb30BAHUS  JIEKAPCTBEHHBIX IPENAPATOB;
IIpaBUIa 6e30macHoOro UCIIOJIb30BaHUs
npenapaTtoB ObITOBON XMMHH B MIOBCETHEBHOM
KU3HU
[Moaroroska k k\p B popmate EI'D (wacts 1) 1P
[Moaroroska k k\p B popmate EI'D (yacts 2) 1P
1P | UToroBast KOHTpOJIbHAsI paboTa Hroropas kouTposibHas pabora B hopmate EI'D 1P
Hrorosas kouTpoJibHas pabora B hopmate EI'D 1P
AHaU3 UTOTOBOYM KOHTPOJIBLHON PabOTHI 1P

1 4 B Hegemo, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 4 B Heaea10, Bcero 105 u,

u3 Hux 10 4 — pe3epBHOE BpeMsi

VYpoBeHb 00ydeHus

[IpakTrueckue paboThI

KoHnTposbHbie paboThl

ba3osriit

3

3

YrnyOneHHbli

8
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