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COJEP XAHME OBYUYEHUA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

MpegmeT OpraHMYecKoi XMMUN: eé BO3HWKHOBEHMWE, pa3BUTUE U 3HAYEHUE B
MOSlyYEHUN HOBbLIX BELLECTB W MaTepuasioB. Teopus CTPOEHWUA OpraHUYeckKmx
coeanHeHunin A. M. byTnepoBa, eé 0CHOBHble NOJOXeHNsA. CTPYKTYpPHbIe (hopMy/ibl
OpraHu4YeckuMx BellecTs. [oOmMonorus, wusomepus. XuMMUYecKas CBA3b B
OpraHNYecKmx CoeMHeHNAX — OMHAPHbIE N KPaTHbIE CBA3MN.

MpefcTaBneHne 0 KnaccuuKaumMm opraHMYeckux BelecTB. HomeHknatypa
OpraHN4YeckUx COefAuHeHW (cucTemaTuyeckas) W TpUBMa/IbHblE Ha3BaHWS
BaXKHENLLMX NpeacTaBUTENEN KNacCoB OPraHNYeCcKnX BELLECTB.

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
O3HaKOM/leHMe C o6pasuaMn OpraHUYecKMx BeLLecTB W MartepuvaiamMyv Ha UuX
OCHOBe, MOJe/NMpoBaHNe MOJIEKY/T OpraHuMYecKMx BeLLecTs, HabMoLeHne U
ornmcaHve LeMOHCTPALVOHHbIX OMbITOB MO NPeBPaLLeHN0 OPraHNYeCcKmX BeLLEeCTB
Npw HarpesaHUK (NnaBfeHne, 06YrnMBaHNE 1 ropeHue).

Yriesoaopoabt

AJlKaHbl: COCTaB W CTPOEHWe, FOMONOrMYeckun psag. MeTaH uU aTaH —
NPOCTeMLLNe NPeACTaBUTENN a/IKaHOB: (U3NYECKME W XUMUYECKUe CBOWCTBA
(peakumy 3ameLleHNss N TOPeHUs), HaxoXAeHue B MNpUpode, MNOMyYeHue 1
MPUMEHEHME.

AJIKeHbl: COCTaB M CTPOeHWE, FOMOMIOMMYECKNIA pag. STUEH U NPOMNUIEH —
NPoCTeMLlLne NPeACcTaBUTENN a/IKEHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMapvpoBaHKs,  raJIoreHUPOBaHNA, ruapataumy, OKWUCNEHUA 1
nosiMmepur3aLmmn), NoayyeHe N NpUMeHeHMe.

AnkaaueHbl: 6ytaameH-1,3 1 metunbytagueH-1,3: CTpoOeHWE, BaXHelLIue
XMMUYEeCKMe CBOWCTBA (peakumsi nonvmMepmsauunn). MonyyeHne CUHTETUYECKOrO
KayJyKa 1 pe3uHbl.

AJIK/HbI: COCTaB U OCOBEHHOCTU CTPOEHNUS, FOMOIOrMYECKUIA psid. ALeTueH
— MpoCTerWwmniA NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (U3nyeckre u
XMMUYEeCKNe CBOMCTBA (peakuuu rmapurpoBaHus, rasioreHUpoBaHns, rugparaumm,
ropeHus), Nony4vyeHne 1 NPUMeHeHNe.

ApeHbl. BeH30/1: cocTaB, CTpoeHMe, (IM3NYECKMEe U XUMUYECKMe CBOWCTBA
(peakumu ranoreHMpoBaHNa 1N HATPOBaHWUS), MOMyYeHNe N NpuMeHeHue. Toryor:
cocmae, cmpoeHrue, qbus‘uqecmte u XumuyecKue ceolcmaa (peam;uu
CAJIOCEHUPOBAHUA U HMMPOBCIHM}Z), noixyyenue u npumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTMyeckas CBA3b MeXAy YrneBofopofamu, MNPUHALNeXaUM K
Pa3IMyYHbIM Knaccam.

MpupofHble MCTOYHWMKW YrneBOA0POAoB. [pupOAHbIA a3 1 MomnyTHble
He(pTAHbIE rasbl. HeTb 1 e€ npoucxoxaeHve. Cnocobbl nepepaboTKu HegTn:
MeperoHKa, KPeKUHr (TePMUYECKWUA, KaTa/IMTUYECKMin), nuponmns. [pogyKTbl



nepepaboTKn HeTH, UX NPUMEHEHWE B NMPOMbILLIIEHHOCTU M B ObITYy. KamMeHHbIi
Yrosib 1 MPOAYKTHI ero nepepaboTKu.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/ieHMe C obpasyamy MnacTMacc, KayyykKoB W pPesuHbl, KOMIeKL MK
«HetpTb» ©  «YTONMb»,  MOAENNPOBaHME  MOSIEKYN  YrNeBOAOPOAOB U
raloreHoNPOn3BOAHbIX, NPOBeLeHVEe NPaKTUYeCKOW PaboTbl: NONyYeHUe TUNeHa
N U3yYeHME ero CBOWCTB.

PacuéTHble 3ajauun.

BbluncneHns no ypaBHEHUIO XUMUYECKOM peakumm (maccbl, 00bEMa,
KO/IMYEeCTBa MCXOAHOIr0 BELLECTBa WM NPOAYKTa peakuuy Nno MU3BEeCTHbIM Macce,
06bEMY, KONIMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xammue opraHudecKue coeAuHEHMsI

MpefencHble OfHOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHMKe,
(m3nyeckne ”M XMMUYECKME CBOMCTBa (peakuum C akTUBHbIMK MeTaslamu,
ra/ioreHoBOAOPOAaMM, TOpPEHUE), NPUMeHeHVe. BoLOpPOAHblE CBA3N  MeXAy
MosieKyniamu cnupToB. [encTBre MeTaHOMa U 3TaHO/1a Ha OpPraHn3M YenoBekKa.

MHOroaToMHble  CNUPTbLl.  ITUIEHINIUKOAb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XUMMYECKME CBONCTBA (B3aMMOAEWCTBME CO  LLENOYHBIMU
MeTa/ilaMK1, KayeCTBEHHas peakuus Ha MHOroatomHble cCnvpTbl). [elcTBUE Ha
opraHu3m yenoseka. [MpuMeHeHWe rAnLEpPUHa U 3TUEHTIMKONS.

®eHOoN: CTPOeHMe MONEKYNbl, (IM3MYeCKMe W  XMMUYECKME CBOMCTBA.
ToKCMYHOCTb (peHona. MNprmeHeHne deHona.

Anbperngbl N xemowuwvt. PopManbAerng, aueTtanbAerui: CTPOEHWe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKWUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLmK), NofyvyeHne n NnpuMeHeHwe.

OfOHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHWNE, PU3NYECKME N XMMUYECKMe CBOWCTBA (CBOMCTBA,
obLme Ana Knacca KACNOT, peakums atepudmnkaymmn), nonyvyeHme n npuMeHeHue.
CTeapnHOBas 1 0fieMHOBas KUC/OTbl Kak MpeACTaBUTENN BbICLUMX KapOOHOBbIX
KMCNOT. Mbina Kak CO/n BbICLLUMX KaPOOHOBBIX KMCMOT, X MOKOLLee AENCTBIE.

CnoxHble 3upbl Kak MNPOU3BOAHbIE KapOOHOBbLIX KUCMOT. [Maponus
C/TIOXKHbIX 3(DMpOoB. XKnpbl. 'Mapoans xxmupos. MNprMeHeHre XUPoB. brnonornyeckas
POb >KNPOB.

Yrnesofbl: COCTaB, Kfnaccuukauma — yrnesofos  (MOHO-, Au- U
nonmcaxapugpl). 'NoKo3a — NPOCTEMLLMIA MOHOCaxapui: 0COBEHHOCTN CTPOEHUS
MOMEKY/bl, (PU3NYECKME W  XUMUYECKMe CBONCTBa  (B3aMMOfECTBME C
rugpokcugom megu(ll), okucneHne amMmmMumadHbIM pacTBopoM okcmuga cepe6bpa(l),
BOCCTaHOB/IEHME, OPOXXEHME T[/IOKO3bl), Hax0XAeHne B NpUpoLe, NPUMEHEHUE,
bronornyeckas ponb. PoTocKMHTE3. PPyKTO3a KaK N30MeEpP IHOKO3bI.

Kpaxman n uennwnosa Kak npupofHbie nonnmepsl. CTpoeHue Kpaxmana v
LUennonosbl. du3nyeckme ©n XMMUYECKME CBOWCTBA Kpaxmana (rvaposius,
KauyeCTBeHHasA peakums C NOLOM).




AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB M WX MNpPeBpaLLeHNii:;
npoBesAeHNe, HabNIOLEHNe WM OnucaHue AEeMOHCTPAUMOHHBIX OMbITOB: rOpeHue
CMMPTOB, KayeCTBEHHble peakuuy OAHOATOMHBIX CMMPTOB (OKMC/EHWe 3TaHoNa
okcngom meau(ll)), MHOroaTtoMHbIX CrnMpPToB (B3aMMOAENCTBME [NMLEPUHA C
rngpokcnaom meau(ll)), anbaernaos (OKMCNeHNe aMMUayHbIM PacTBOPOM OKCuAa
cepebpa(l) n rugpokcngom meau(ll), B3aMMoAeNCTBME Kpaxmana C WOAOM),
MpoBeAeHMe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCNOTbI.

PacuéTHble 3ajauun.

BbluncneHns no ypaBHEHUIO XUMUYECKOM peakumm (maccbl, 00bEMa,
KONMYecTBa UCXOLHOI0 BeLecTBa WAM NpoAyKTa peakumu rno M3BecTHbIM Macce,
06bEMY, KONIMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKallme opraHnyeckKmne CoeuHeHNs.

AMUWHOKMCNOTbI KaK aM(POTepPHble OpraHNYeckue coeanHeHns. dusnyeckme
N XMMUYECKMe CBOWCTBA aMWHOKUCNOT (Ha npumepe rnvuymHa). buonormnyeckoe
3HaYeHne aMMHOKMUCNOT. MNenTuabl.

Benkn Kak npupofHble BbICOKOMOJEKYNAPHbIE COoeAnHeHus. [epBuYHas,
BTOPMYHAs W TpeTuYHas CTPYKTypa 6efikoB. XMMUYeCKue CBOWCTBA OE/KOB:
rMaponus, feHatypaums, KayecTBeHHble peakummn Ha 6esku.

JKCnepuMeHTa/IbHble METOAbl M3YYeHUst BeWeCcTB M UX MNPeBpaLLeHWIA:
Hab/1toieHNe N onuncaHne AeMOHCTPaLMOHHBIX OMbITOB: AeHaTypauus 6en1KoB npu
HarpeBaHun, UBEeTHble peakuun 6e/KoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHbIE MOHATUA XUMWUK BbICOKOMOEKYNAPHLIX COEANHEHUIA: MOHOMEP,
nosmmep, CTPYKTYpHOe 3BEHO, CTeMeHb NOANUMepPU3aLnn, CPeaHAS MOMEKyNsapHas
macca. OCHOBHble MeTOfAbl CWHTe3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuIt:
03HaKoMJ/ieHMe ¢ 06pasuamm NPUPOAHbIX U UCKYCCTBEHHbLIX BOIOKOH, MiacTMmacc,
Kay4yKOB.

MexnpegMeTHbIe CBA3N.

Peanusaumns MmexxnpeaMeTHbIX CBSA3EM NPU U3YyUYeHUM OpraHNYecKom XMMun B
10 Knacce OCYLLECTB/ISETCA UYepe3 MCMO/b30BaHME KakK OO6LMX eCTeCTBEHHO-
Hay4HbIX MOHATWUIA, TaK WU MOHATUIA, ABNAIOWMXCA CUCTEMHbIMU ANA OTAENbHbIX
NpeAMETOB eCTECTBEHHO-HAYUYHOr 0 LKA,

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHME, HAYy4YHbIA (aKT, rmnoTesa,
3aKOH, Teopusi, aHann3, CUMHTEe3, Kraccupukaums, nepuognuyHocTb, HabnoaeHue,
N3MepeHne, IKCNepUMEHT, MOAE/TMPOBaHNE.

du3nka: MmaTepus, 9Heprus, macca, aToM, 3NEeKTPOH, MOJIEKYNa,
9HEPreTMYeCKUn YpPOBEHb, BELLECTBO, Teno, O0OBEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3nYecKmne BENMYNHBI N eANHULLbI X U3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdgepa, 0OMeH BELLECTB B OpraHu3Mme,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6efnKu, YrneBofbl, XXWUpbI,
(hbepMeHTbI).



Ceorpadns: MUHepasnbl, FOpHble NOPO/bl, MONE3Hble MCKOMaeMble, TOMMBO,
pecypcsl.

TexHOMorms: nuuieBble MNPOAYKTbl, OCHOBblI PALMOHAILHOTO MUTaHWS,
MOHOLLME CPeACTBA, IEKAPCTBEHHbIE M KOCMETMYECKME MpenapaTtbl, MaTepuanbl U3
MCKYCCTBEHHbIX 1 CUHTETUYECKMX BOSTOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI XUMHUH

XUMUYECKNA  3nemMeHT. ATOM. HAOpo atoma, W30TOoMbl. JNEKTPOHHasA
060/104Ka. DHEPreTNYeckme YpoBHW, NOAYPOBHU. ATOMHbIe opbutanu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpefeneHns 3M1eKTPOHOB MO opouTansaMm B aToMax
3/IEMEHTOB MePBbIX YETbIPEX MePUOA0B. SNEKTPOHHASA KOH(MTypaLmsa aTOMOB.

Meprofnyeckunin 3akoH 1 lMepuroanyeckas cucTema XMMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NEpPUOAMYECKOro 3akoHa M Mepruoanyeckoin CUCTEMbI
XUMUYECKNX 3nemeHToB [1. . MeHaeneeBa C COBPEMEHHOW TeOpWel CTPOEHWUS
aTOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XMMMUYECKUX 3/1EMEHTOB U
0bpasyembIX VMMU MPOCTbIX W CMOXHbIX BELEeCTB MO rpynnam u nepuogam.
3HauyeHVe NepruoanYEeCcKOro 3aKoHa B PasBUTUN HayKMW.

CTpoeHve BewecTBa. XUMMUYeckas CBA3b. Buabl XUMUYECKOW CBA3N
(KoBasileHTHas HenonspHas U NoOMApHas, MOHHasA, MeTasinn4yeckas). MexaHU3Mbl
06pa3oBaHNs  KOBAJIEHTHON XWMWUYECKOW CBA3N (OOMEHHbIM U [OHOPHO-
aKLenTopHbIA). BogopogHas CBsA3b. BafeHTHOCTb. 3NeKTPOOTpULATENBHOCTb.
CteneHb OKUCNEHWA. IOHbI: KATUOHbLI U aHWOHBI.

BellectBa MOSIEKYNIAPHOTO W HEMONEKYNAPHOrO  CTPOeHus.  3akOoH
MOCTOSAHCTBA COCTaBa BelllecTBa. TuMbl KPUCTAI/IMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/ININYECKOM PELLETKN.

[MoHATME O AucnepcCHbIX cucTeMax. VICTUHHbIE U KONMOWIHbLIE PacTBOPbI.
MaccoBas 0N BelllecTBa B pacTBOpeE.

Knaccuukaums HEopraHNYecknx COeIHEHWIA. HomeHKnatypa
HeopraHM4yecKnx BeLLecTB. [eHeTUYecKas CBA3b HeopraHMYeCcKUX BeLLecTB,
NpUHaNexalmx K pasMyHbIM K1accaMm.

Xumnyeckas  peakums.  Knaccudmkaumst  XUMUYECKMX — peakuuMid B
HEOpraHM4yecKonm U OpPraHNYecko XMMUKU. 3aKOH COXPaHEHMsi MacCbl BELLECTB,
3aKOH COXpaHeHua 1 NpeBpaLleHns 3Heprum Npn XMMMYeCKNX peakLmax.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX (PakToposB. ObpaTnmble
peakunn. XMMUYeCKoe paBHOBeCHe. PaKTOopbl, BAUAIOWME HA COCTOAHME
XUMmyeckoro pasHosecus. MNpuHumn fle LLaTense.

AnekTponuTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponuTtbl. Cpega
BOJHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHasd, LLenoYHas.

OKNCNUTENBHO-BOCCTAHOBUTE/IbHbIE PeaKLUN.



AKCNepMMeHTa/IbHbIE MeTOAbl WM3Y4YeHWs BELEeCTB M WX MNPEBPALLEHWIA:
AeMOHCTpauma Tabnuu, «Mepnognyeckas cuctema XMMUYECKUX anieMeHTos . U.
MeHzeneeBa», U3y4YeHWE MOAENEeNn KPUCTANIMYECKUX PELLETOK, HabntodeHue u
ornmncaHve LeMOHCTPALMOHHbLIX 1 N1abopaTopHbIX OMbITOB (Pa3/ioXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBMM KaTanmsaTopa, onpeaeneHne cpefbl pacCTBOPOB BELLECTB
C TMOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPA, peakumMm WOHHOro 06MeHa),
NpoBeaeHMe NpaKTNYecKon paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm».

PacuéTHble 3ajauun.

Pacyétbl MO  YpaBHEHWAM  XUMWYECKUX peakuuil, B TOM  4uCne
TEPMOXUMWNYECKME PACYETBI, PacyéTbl C MCMOMNb30BaHWEM MOHATUA «MaccoBas
[0/151 BeLLleCTBa».

HeopraﬂnquRaﬂ XUMUs

HemeTannbl. MonoxeHne HemeTanioB B  [lepuognyeckoin  cucTeme
XUMUYeCKUX anemeHtoB [. . MeHpaeneesa M OCOOGEHHOCTW CTPOEHWS aTOMOB.
®un3nyeckme CBOWCTBA HeMeTa/NI0B. ANNOTPONUA HemeTanioB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XMMUYECKMEe CBOMCTBA BaXKHEWLUMX HeMeTalsloB (rasloreHoB, cepbl, asoTa,
(hocthopa, yrnepoda U KPEMHUS) U UX  COeAMHEHWA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

[MpUMeHEeHNe BaXKHENLLNX HEMETa/I/TOB U UX COEANHEHWA,

MeTannbl. MonoxeHne metanioB B Mepnognyeckon cucteme XMUMUYECKUX
anemeHToB . V. MeHgeneeBa. OCOBGEHHOCTN CTPOEHMS 3NMEKTPOHHBLIX 0060/104eK
aToMoB MeTannoB. Obuwme (prsnyeckne cBoicTBa mMetan/ioB. CniaBbl MeTassoB.
ANEKTPOXMUMUYECKUNIA PAL HANPSHKEHWIA MeTa/OB.

XUMUYECKME CBOWCTBA BadKHEMLUMX METa/IoB (HaTpuid, Kanumii, KasbLWW,
MarHWia, anNtoMUHWIA, LMHK, XPOM, XKeNne3o, Mefb) 1 UX COeAUHEHNIA.

O6ume cnocobbl NonyyvyeHUss MeTanioB. MNMpUMeHeHWe MeTansioB B ObITY U
TEXHUKE.

JKCNepuMeHTa/IbHble METOAbl M3YYeHUS| BELECTB W WX MNpPeBpaLLeHNiA:
n3yyeHve Kosnekumn «MeTan/ibl U Chiasbl», 00pa3LoB HEMETA/IIOB, PeLUeHune
3KCMepUMeHTa/IbHbIX 3afa4y, HabNAeHMe W OonucaHve AEeMOHCTPAUMOHHBIX U
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA a/IFOMUHKA C pacTBopamu
KNCNOT W LLEeNoYei, KauecTBeHHble peakLmn Ha KaTUOHbI MeTas/oB).

PacuéTHble 3ajauun.

PacuéTbl maccbl BellecTBa UM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BelllecTBa, Macce uaM 06bEMY OAHOrO M3 y4yacTBYHOLIMX B peakumn BELLECTB,
pacyéTbl Macchbl (06bEMa, KONMYecTBa BeLLecTBa) NPOAYKTOB peakumu, ecnim o0fHo
13 BELLECTB UMEET MPUMECH.

XuMHUSI U )KM3Hb

Ponb Xxumunn B 06eCneYvyeHnn 3KOMOrMYECKOn, SHEPreTUYeCcKoM 1 NMLLEBON
6e30MacHOCTW, PasBUTMN MeAUUMHBI. [TOHATME O Hay4HbIX METOAax MO3HaHUA
BELLECTB Y XMMUYECKNX peaKL i,



MpeacTaBneHnss 06  06WMX  Hay4yHbIX MPUHUMNAX  MPOMBILLIEHHOIO
MO/TlyYeHWs BaXKHeMLINX BELLECTB.

UenoBek B MUpe BELECTB U MaTepuasioB: BaXKHEMLLUME CTPOUTE/IbHbIE
martepuasibl, KOHCTPYKUWMOHHblEe MaTepuanbl, Kpacku, CTEKNO, Kepamuka,
martepuanbl 419 3NEeKTPOHMKM, HaHOMaTepuasbl, OpraHNMYeckne U MUHepasibHble
yA06peHus.

XUMUA N 300pOBbe YenOBeKa: Mpaswia WCNONb30BAHUA NIeKapCTBEHHbIX
npenapaToBs, npasuia 6e30MacHOro MCNoAb30BaHNA MpenapaToB ObITOBON XUMUN
B MOBCEAHEBHOW XW3HW.

MexnpeLMeTHble CBA3N.

Peanmnzauma  MeXNpeameTHbIX  CBA3e  MPU  M3yYeHUM oOWen U
HeopraHuyeckom XmuMmmn B 11 Knacce OCYLLECTB/IAETCA Yepe3 UCMOo/b30BaHUe Kak
OOLMX  eCTECTBEHHO-HaY4YHbIX MOHATUA, TakK W TMOHATWIA, ABNAOLWMUXCS
CUCTEMHbIMU NS OTAe/bHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OOLLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopus, aHamM3, CUHTe3, Knaccuukaums, nepuoanyHoOCTb, HabtogeHwe,
3KCMEPUMEHT, MOZENNPOBaHNE, N3MePEHMe, SB/IEHME.

dun3mka: marepus, IHeprus, Macca, aToM, 3/1EKTPOH, NPOTOH, HEWTPOH, WOH,
M30TON, PaAM0aKTMBHOCTb, MOJIEKY/A, SHEPreTUYECKMIA YPOBEHD, BELLLECTBO, TESO,
06bEM, arperatHoe COCTOSIHWME BELLECTBA, (DU3NUECKME BEIMUMHBI U eUHULbI UX
N3MepPEeHNs, CKOPOCTb.

Bvonorua: knetka, opraHuM3M, 3KOCMCTeMa, Ouocepa, Makpo- U
MWUKPO3/IeEMEHTbI, BUTaMMHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpams: MuHepasbl, FOpPHbIE NMOPOAbI, NOME3HbIE MCKOMaeMble, TOMNBO,
pecypcsl.

TexHoNorna: XMMu4yeckas MpPOMbILLNIEHHOCTb, MeTannyprus, nNpovu3BOACTBO
CTPOMTENbHBLIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILLUNEHHOCTb,  (hapMaLleBTUYECKas  MPOMbILLIEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX MpPenaparos, MPOM3BOACTBO KOHCTPYKUMOHHbLIX MaTeprasios,
3/1IEKTPOHHAsA MPOMbILLIEHHOCTb, HAHOTEXHO/IOM M.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyyarowmmmucs nporpaMMm  cpegHero 06ulero 06pasoBaHuA  (IMYHOCTHbIM,
MeTanpeaMeTHbIM M MPeAMETHbIM).  Hay4yHO-MeTOAMYECKOM OCHOBOW  Ans
pa3paboTKM NaHWpyeMbIX pe3y/ibTaTOB OCBOEHUS MPOrpaMm CpeaHero o6Lero
06pa3oBaHus ABMSETCA CUCTEMHO-AEATENIbHOCTHBIN NOAXO0A,.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKType
NINYHOCTHbIX Pe3ynbTaTOB OCBOEHMSI MpeameTa «XUMWsS» Ha YPOBHE CPeAHEro
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHMe O06y4atoLLMMUCA POCCUNCKOM FPadKAaHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPa3BUTMHO, CAMOCTOSATE/IbHOCTM U CaMOOMPeSeNeHNIO;

Ha/IM4ne MOTUBALMMN K 00YYEHWIO;

LieNieHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BO HAYKN XMW,

FOTOBHOCTb M CMOCOGHOCTb 06YYaloLWMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNIbHOCTU LIEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK  LieI0CTHOM
CUCTEME XMMMNYECKOro 06pazoBaHus;

Ha/Mumne NPaBOCO3HAHUA 3KONOrMYECKON KyNbTypbl U CMOCOOHOCTU CTaBUTb
LIeNIN U CTPOUTb XXMU3HEHHbIE NNaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeamMeTa «XuUMus» [LOCTUTAKTCA B
eIMHCTBE YYeBHOM W BOCNUTATENbHOW [AEATE/IbHOCTM B COOTBETCTBMM C
FYMaHUCTUYECKUMU, COLMOKY/bTYPHbLIMW, AYXOBHO-HPABCTBEHHbLIMM LIEHHOCTAMM
N ngeanamyv POCCUIACKOro rpaxaaHCKoro o6ulecTsa, MPUHATbIMU B 0OLLECTBe
HOpMamMuM W MpaBWIaMu  MOBEAEHWUs,  CMOCOOCTBYHOWMMM  MnpoLeccam
CaMOMOo3HaHWsi, CamopasBUTUS W  HPaBCTBEHHOIO CTaHOBMEHUS  JINYHOCTYU
0byyatoLLmxcs.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHWUA MpegMeTa  «XWMUS»  OTpaxaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTE/IbHOW W MPaKTUYECKON AeATe/IbHOCTH
06yyaroLMxca No peasmsaumm NPUHATLIX B 06LLECTBE LIEHHOCTEN, B TOM YuC/ie B
4acTu:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHUSA 0OYYaOLLIMMMUCA CBOMX KOHCTUTYLIMOHHBIX NpaB U 06513aHHOCTEN,
YBaXXEHUS K 3aKOHY 1 MPaBONopsAaKY;

NpPeacTaBNeHMS O COUManbHbIX HOPMaxX W MpaBunax MeXINYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;

FOTOBHOCTM K COBMECTHON TBOPYECKON [esATeNbHOCTM NpW  CO3[4aHuK
yUYeOHbIX MPOEKTOB, PELleHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHWM
XUMUYECKNX 3KCMEPUMEHTOB;



CMOCOOGHOCTM MOHMMaTb W MNPUHUMATb MOTMBbI, HaMEPEHWs, NIOTUKY W
aprymeHTbl ApYrvx Npy aHan3e pasInyHbIX BUAOB Y4eOHOW feAaTeIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LLEHHOCTHOINO0 OTHOLUEHMS K WCTOPUYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMUW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOpUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKU, OCO3HAHWA TOr0, YTO AOCTUMXKEHMSI HayKW ecTb pesynbTar
AJVTENbHBbIX — HAOMIOAEHWI,  KPOMOT/IMBLIX — 3KCMEePUMEHTa/IbHbIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N NPaKTUKOB;

MHTEpeca WM MNO3HaBaTe/IbHbIX MOTMBOB B MOJlyYEHUW W MOC/EAYHOLLEM
aHa/M3e MHgopmaumMm o0 nepefoBbIX AOCTVXKEHUAX COBPEMEHHON OTeYeCTBEHHOM
XUMUW;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOI0 CO3HaHMS, 3TUYECKOr0 MNOBEAEHNS;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
M NPYHUMaTb OCO3HaHHbIE pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI 1 LLleHHOCTH;

FOTOBHOCTM OLeHMBaTb CBOE MOBeAeHMEe W MOCTYMNKU CBOMX TOBapuLlen C
MO3NLUMIA HPaBCTBEHHBLIX W MNPABOBbIX HOPM W 0OCO3HaHWe MOCNeACTBUIA 3TUX
MOCTYIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoOX0AMMOCTN OTBETCTBEHHOINO OTHOLLEHWA K COOGCTBEHHOMY (DM3NYECKOMY W
MCUXMYECKOMY 3[10POBbLIO;

cobnofeHns npasun 6e30MacHOro obpalleHusi ¢ BellecTBamy B ObITy,
MOBCEAHEBHOW XW3HW 1 B TPYA0BOIN AeATe/IbHOCTH;

MOHMMaHWA LEHHOCTM MpaBUN  WMHAMBUAYaIbHOMO W KOJINIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaUMAX, YTPOXKAIOLLMX 340P0BbIO N XKN3HW NOLEN;

OCO3HaHWA MOCNeACTBUI U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebneHus
aJIKOros, HAPKOTUKOB, KYPEHNSA);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKATMBHOW  KOMMETEHTHOCTU B Y4YeBHO-MCCNef0BaTe/IbCKOM
[eATeNIbHOCTK,  OOLLEeCTBEHHO MOME3HON, TBOPYECKOW W ApYyrux  Bupaax
AeATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B PelleHWM NpaKTUYecKnx 3agad
coumasibHOM HanpasneHHOCTY (B pamKax CBOEro Knacca, LKO/bI);

NHTEepeca K NPakTUYeCKOMY N3YUYeHWo MPoeccnin pasninyHoro poga, B Tom
Yncne Ha OCHOBE MPUMEHEHWS MPEAMETHbIX 3HAHWIA N0 XUMUN;

YBXKEHUA K TPyAY, NIOAAM TpyAa U pesynbTatam TPYLOBON LeATeIbHOCTH;

FrOTOBHOCTM K OCO3HaHHOMY Bbl6OpY WHAMBUAYASIbHON  TPaeKTopum
obpa3oBaHus, Oyaylle npodeccun M peanmsaumm COBCTBEHHBIX XXU3HEHHbIX
MNaHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMWUW, NHTEPECOB Y
NMoTpebHOCTEN 06LLECTBa;



6) ’K010rH4eCKOro BOCIIUTAHMS:

9KONOrMYeCKM Lien1ecoobpasHoro OTHOLLEHWA K NpUpoge, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHMMaHWSA TN106a/IbHOTO XapakTepa 3KOJIOTMYECKUX MpPo6aemM, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOM 1 COLManbHON cpeapl;

OCO3HaHUA HeoOXOAMMOCTU  WUCMOMb30BAHUA  JOCTUDKEHUA XUMUW  [ANS
peLLeHns BOMPOCOB pauyoHa/ibHOr0 MPYPOAOMNO/b30BaHNS;

aKTVBHOIO  HeNpuATMS  [ENCTBWIA, MPUHOCALLUMX Bpef  OKpyXKatoLlel
NPUPOAHOIA cpeae, YMEHUS MPOrHO3MpoBaTb HebMaronpusaTHbIE 3KONOrMYECKme
nocnecTBUsA NpeanpUHUMaeMbIX AeACTBUA U NPeaoTBpaLLaTh UX;

Ha/IMUMa PasBUTOr0 3KOSIOMMUYECKOr0 MbILLMIEHUS, 3KONIOrMYECKON KYNbTypbl,
onbITa AeATeNIbHOCTH 3K0NOrMYECKOiA Hanpa./IEHHOCT!, YMEHUA
PYKOBO/ACTBOBaTbCA MMW B MO3HaBaTe/IbHON, KOMMYHUKATUBHOW W COLIMA/IbHOM
MPaKTMKe, CMOCOOHOCTM W  YMeHUS aKTUBHO MNPOTMBOCTOATL  MAEONOrMK
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAYKW N 0OLLLECTBEHHOW NPaKTUKW;

MOHMMaHWSA CNeUUdUKA XUMUN KaK HayKu, OCO3HaHWA €€ ponv B
(hopMMpOBaHMM  PaLMOHASILHOrO Hay4HOro MbIW/IEHNS, CO3A4aHUM  LeNOCTHOro
NpeacTaBneHnsi 06 OKPYXXatoLWEeM MUPE Kak O eMHCTBE NPMPOAbl U YenoBeka, B
MO3HaHWN MPUPOAHBLIX 3aKOHOMEPHOCTEN W PELUEHUN MPOGNEM COXPaHeHWS
NPYPOAHOro PaBHOBECKS,

yOeXXAEHHOCTM B 0COOG0OM  3HAUYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMAM3aUMN: B €€ TYMaHWUCTUYECKON HanpaBfeHHOCTM W BaXKHOM ponu B
CO3JaHnN HOBOW 6a3bl MaTepUanbHON KynbTypbl, PELUEHMN FN106aNbHLIX NPO6IEM
YCTONYMBOrO PasBUTMSI Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUECKOM, NULLIEBOW ©
3KONOrMYecKoin 6e30nacHOCTM, B PasBUTUM MeLULMHbI, 0becnevyeHnn YCnoBuUiA
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTU: MOHMMaHWA CYLLHOCTW MeTOOB
MO3HaHMS, MCMOMb3YeMbIX B €CTECTBEHHbIX HayKaX, CMNOCOGHOCTW UCMO/b30BaThb
MoslydaeMble 3HaHWS 418 aHamM3a U 00BACHEHWSA SBNEHWUIA OKPYXKatoLwero mupa u
MPOMCXOAALLMX B HEM U3MEHEHWIA, YMEHMS eNaTb 000CHOBaHHbIE 3aK/THOUEHMS Ha
OCHOBE Hay4HbIX (AKTOB W MMEKLMXCH fAaHHbIX C  LUEnbl  MOMy4YeHns
AOCTOBEPHbIX BbIBOAOB;

CMOCOOGHOCTM CaMOCTOSITENIbHO WCMOMb30BaTb XUMWUYECKME 3HaHMS  [ANs
peLLeHns Npo6eM B peanbHbIX XXN3HEHHbIX CUTYaLNsX;

MHTepeca K NO3HaHWI0 N UCCeA0BaTeNbCKON LeATeNbHOCTHY;

FOTOBHOCTM M CMNOCOBGHOCTM K  HenpepbIBHOMY — 00pa30BaHU0 U
CaMo06pa3oBaHNI0, K aKTUBHOMY MO/IyYEHUIO HOBbIX 3HaHWA MO XMMUKX B
COOTBETCTBUM C XXMU3HEHHBLIMW NOTPEOHOCTAMU;



NHTepeca K 0COGEHHOCTAM TpyAa B pas3MYHbIX cpepax NpodeccroHanbHOM

AeATeNbHOCTN.
METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeMeTHble pe3ynbTaTbl OCBOEHUSI Y4eOHOro npeamera «XMMus» Ha
YPOBHE CpeAHero 06LLero 06pasoBaHUs BKIKOYAOT:

3HauMMble AN (DOPMMPOBAHUS  MUPOBO33PEHMS  00Yy4aroLMXCS
MeXAUCUMNIMHapHbIe (MeXNPeaMETHbIE) 06LLeHay4YHble MOHATUS, OTpaxarolme
LIeNOCTHOCTb HAy4YHOM KapTUHbI Mupa W Cneunpuky MeTo4OB MO3HaHWA,
NCMO/b3yeMbIX B €CTECTBEHHbIX HayKaxX (MaTepus, BELLECTBO, SHepPrus, ABMeHue,
Mpouecc, cMcTema, HayyHblin hakT, MPUHLMN, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwus, UccnefoBaHune, HabNtoAeHNe, U3MEPEHWE, SKCMEPUMEHT U ApYrue);

YHUBepCa/ibHble Y4YeOHble AeACTBUA (Mo3HaBaTe/lbHble, KOMMYHWKaTUBHbIE,

PErynsiTUBHbIE), obecneynBatoLLme (hopMmpoBaHue (hYHKLMOHa/IbHOW
rPaMOTHOCTU U COLManbHOM KOMMETEHLMM 06YHarOLLIMXCS;
CNOCOOHOCTb obyyaromxcs NCMO/b30BaTh OCBOEHHbIle

MEXANCLMNINHAPHbIE, MUPOBO33PEHUYECKNE 3HAHWUA U YHUBEPCa/lbHble YYebHbIe
AeNCTBUSA B NO3HABATE/IbHOW M COUMaNbHOM NPaKTUKE.

MeTanpeMeTHble pe3yNnbTaTbl OTPaXatoT OB/afeHNe YHUBEPCAbHbIMY
YUYeOHbIMW  MO3HABATE/IbHbIMW,  KOMMYHUKATUBHbIMW U PErynsaTUBHbIMU
AEeACTBUAMMN.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHLIMI/I IMO3HABATCJIbHBIMHA
AEeHCTBUSIMMU:

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOATE/IbHO  (pOpMynMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
BCECTOPOHHE e€ paccmaTpuBarh;

onpeaensaTb LUENM [AeATeNbHOCTW, 3adaBas nNapameTpbl U KpUTEpUUM KX
AOCTUDKEHUS, COOTHOCUTb Pe3ynbTaTbl AesSTeIbHOCTU C MOCTaB/EHHbIMU LENSAMMU;

1CMoNb30BaTb NPU OCBOEHWUM 3HAHWUA MPUEMbI NOMMYECKOT0 MbILIIEHNS —
BbIAENATb XapaKTepHble MPU3HaKN MOHATWMIA U YCTaHaBNMBaTb WX B3avMOCBSA3b,
MCNONb30BaTb COOTBETCTBYIOLLME NOHATUA AN 06BACHEHUS OTAENbHbIX (HaKTOB U
SBNEHUI;

BbIOMPaTb OCHOBaHWA W  KpUTEpUM [ANA  KnacCUPMKauMM BeLLECTB U
XUMUYECKNX peakLni;

yCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3N  MEXAYy U3yYaeMbIMU
SIBNEHUSMM;

CTPOMTb NOFMYECKME paccyXaeHnss (MHAYKTUBHbIE, AEAYKTMBHbIE, MO
aHanorum), BbIsSIBNATb 3aKOHOMEPHOCTM W MPOTUBOPEUMS B pacCMaTpUBaeMblX
SIBNEHUAX, POPMYNNPOBATH BbIBOAbI 1 3aKMHOYEHUS;

MPUMEHSATb B NPOLIECCE MO3HAHWUS, UCMO/b3yeMble B XUMUN CUMBOJIMYECKIME
(3HakoBbIE) MOeNM, NPeobpa3oBbIBaTb MO/E/bHbIE NPEACTABNEHNA — XUMUYECKUNIA
3HaK (CMMBOJ) 3/MeMeHTa, XuMMU4Yeckasd qopmyna, YpaBHEHME XUMUYECKOM
peakuMm — MNpu peweHMn YYebHbIX MO3HaBaTeNlbHbIX WM MPaKTUYECKMX 3afau,



MPUMEHATb Ha3BaHHble MOZe/bHble NPeACTaBNeHNA A9 BbIABNEHNA XapaKTepHbIX
MPU3HAKOB N3y4aeMblX BELLECTB M XUMUYECKNX peakLii.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

B/1afleTb OCHOBaMW METO[O0B Hay4HOro MO3HaHWS BELLECTB U XMMUYECKUX
peakuuii;

(hopmyIMpoBaThb LieSIn U 3afa4n UccrefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATE/IbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMeHTa
MO3HAHWA MU OCHOBbI A/ (hOPMMPOBaHKA TUNOTE3bI MO NPOBEPKe NPaBUIbHOCTU
BbICKa3bIBAEMbIX CY)XKAEHWI;

BfafeTb HaBblkaMW CaMOCTOATE/IbHOTO MJIAaHUPOBaHWA U MPOBefEeHUS
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMeHUS HabnogaTb 3a X040M
npouecca, CamMOCTOATE/IbHO MPOrHO3MpoBaTb €ro pesynbTar, (HOPMY/IMPOBaThb
0606LLEHNS N BbIBOAbl OTHOCUTENbHO AOCTOBEPHOCTY Pe3y/bTaToB NCCNeL0BaHNS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNeloBaTeNbCKOMW W MPOEKTHOM
[eATeNIbHOCTW, MNPOSABAATL CMOCOBHOCTb M FOTOBHOCTb K CamMOCTOSTE/lbHOMY
MOWCKY METOAOB peLUeHNs MNPaKTUYeCKMX 3afa4y, MPUMEHEHMIO Pa3/INUHbIX
MEeTO/0B MO3HAaHWS.

3) pabdora ¢ ungopmanmei:

OPVEHTMPOBATLCA B Pa3/IMYHbIX  UCTOYHMKAX WHGOpMaumMm  (Hay4Ho-
nonynspHas fuTepaTtypa XUMWYECKOro COAEPXKaHusi, CrpaBO4YHble MOCoOKS,
pecypcbl VIHTepHeTa), aHa/M3npoBaTb UH(OPMaLMIO pas/IMyHbIX BUAOB U (hopm
npefcTaB/eHus, KPUTUYECKM OLeHMBaTb eé [AOCTOBEPHOCTb 7
HENpPOTUBOPEYMBOCTD;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTbOope MH(opMauunM, HeobXoAMMOW [ANA  BbINONHEHMS  Y4YeOHbIX  3ajad
onpeaenéHHoro T1na;

npuobpeTaTb OMbIT MCMNOMb30BaHWUA MHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMA/IbHYIO  (DOPMY  MpefCcTaB/ieHUs
NH(opMaL MK (CXeMbl, rpadnku, guarpaMmmbl, TabanLbl, PUCYHKN N OpYyTUe);

MCMONb30BaTb Hay4HbI $3bIK B KayeCTBe CpeAcTBa npu pabote ¢
XUMUYECKOW  MH(OpMaUMein: NPUMeHATb  MeXnpeameTHble  ((hn3nyeckue U
mMaTeMaTUYecKmne) 3Haku U CUMBOJIbI, (hopMYy/bl, ab6peBMaTypbl, HOMEHKNATYPY;

ncrnonb3oBaTb W Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefCcTBa
HarnsgHoCTW.

OBJIalleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

3afjaBaTb BOMPOCHI MO CYLLECTBY 00CY»XaemMoil TeMbl B X0fe Avanora u/mnm
AMCKYCCUKM,  BbICKa3blBaTb  MAen,  (DOPMY/NMpoBaTb  CBOM  MPELIOXEHUS
OTHOCMUTE/IbHO BbIMO/IHEHUS MPEeANOXEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuell pesynbTaToB MO3HABATe/bHOW [eATeNlbHOCTH,
MO/TyYeHHbIX CAMOCTOATE/IbHO UM COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCreprMeHTa, NMpPakTUYecKoin paboTbl N0 UCCEL0BaHUIO CBOWCTB



M3y4aemblX BELLECTB, peam3almmn y4ebHOro npoekTa n opmMynmMpoBaTb BbIBOAbI
Mo pesynbTatam MPOBeAEHHbLIX WCCMeA0BaHWUIA MyTEM COrnacoBaHus NO3vLMA B
X0Ae 06CyaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MN/IAHNMPOBaTb WM OCYLLECTBMIATb CBOK MO3HaBaTe/IbHYHO
[eATeNIbHOCTb, Ornpegenss eé uenM W 3afadv, KOHTPOAMpPOBaTb M MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMbliA - anropuTm  AeACTBUIA  NpK
BbINO/IHEHUM YYeBHbIX W WCCNeAoBaTeNlbCKUX 3afay, BblOMpaTb Hanbonee
3PQEKTMBHbIA CNOCO6 WX pelleHnss ¢ YY4ETOM MOMYYEHUS HOBbLIX 3HaHWA O
BELLECTBAX N XUMUYECKUX peakUmsiX;

OCYLLECTBNATb CAMOKOHTPO/b CBOEI [AeATENIbHOCTU Ha OCHOBE CamoOaHan3a
N CAMOOLLEHKN.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHu4yeckas Xumus»
OTPaXKaloT:

COPMMPOBAHHOCTb  MPEACTaBEHUA O  XUMUYECKOW  COCTaBNAOLLEN
eCTECTBEHHO-HayYHOW KapTUHbI MUPa, POAU XUMUW B MO3HAHUW  SBIEHWIA
npupogbl, B (POPMMPOBAHUN  MbILWMEHUA W KY/NbTYpbl  JIMYHOCTU, €€
(hYHKUMOHa/IbHOW rpamMOTHOCTK, HEO6XOAMMOW A/ PeLLeHNs NpPaKTUYeCcKnX 3aaay
N 3KONOrMYeCKM 060CHOBAHHOIO OTHOLUEHWS K CBOEMY 3[0POBbI0 U MPUPOLHON
cpeae;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
ocHoBononaratowpe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIEKY 1A, BA/IEHTHOCTb, 3/1eKTPOOTPULATE/TbHOCTb, XUMNYECKaS
CBSA3b, CTPYKTYpHasA qopmyna (pa3BépHyTasd M COKpalléHHast), MOJib, MONApPHas
mMacca, MONAPHbIA O00BLEM, YrnepoaHbliA CKenet, (YHKUMOHa/IbHast rpynna,
pafvKan, U3omepus, N3oMepbl, FOMONOTMYECKNIA psaj, rOMOSOr, YrneBogopoabl,
KICNOPOL Y a3oTcofepXaliye COefMHeHUsi, MOHOMep, MOMMMeEp, CTPYKTYPHOE
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAUHEHWS); TEOPUMN U 3aKOHbI (Teopus CTPOEHWS
opraHuyeckux Bewlects A. M. ByT/iepoBa, 3aKOH COXpaHeHWs MacCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKUIA $3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
nexawie B OCHOBE MOHUMaHUA MNPUUYUHHOCTM U CUCTEMHOCTM XUMWUYECKMUX
SBNEHNUN, (PaKTONornyeckne CcBeAeHWA O CBOWCTBax, COCTaBe, MOMYYEHUN U
6e30nMacHOM MCMO/b30BAHUN BaXKHEWLUMX OpraHMYecKMX BeWecTB B ObITy U
MPaKTUYECKOWN AeATeNbHOCTU Ye/l0BeKa,;

CPOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKKU MOHATUIA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/Ib30BATL COOTBETCTBYHOLLME MOHATUA MPU
OMMCcaHMM COCTaBa, CTPOEHNSA 1 NpeBpaLLeHNiA OpraHNYeCKNX CoeMHEHNI;

ChOpMMPOBAHHOCTb YMEHWIA WCMO/Mb30BaTh XMMUYECKYH CUMBOMNKY [ANA
COCTaB/IEHUSI MONEKYNAPHbIX W CTPYKTYPHbIX (PasBEPHYTON, COKpaLLEHHOW)



(hopMyn  OpraHMYecKUX BELWECTB U  YpaBHEHUA  XMMUYECKUX  peakuui,
N3roTaB/MBaTb MOAENN MOJSIEKY/T OpraHUYecKUX BELLEeCTB A1 WUANKCTpauun Kx
XMMWUYECKOro 1 MPOCTPaHCTBEHHOIO CTPOEHNS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaB/MBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHNYeckMx BeLeCTB MO WX COCTaBy W CTPOEHWO K OrnpeaenéHHomy
Knaccy/rpynne coegmHeHUiA  (YrneBofopoAbl, KUCNOPOL W a30TcofepxKalive
COEAMHEHUNS, BbICOKOMOMEKY/APHbIE COeAMHEHWNS), [faBaTb WM Ha3BaHUA Mo
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHbIE
Ha3BaHWsA OTAE/IbHbIX OPraHNUYecKUX BeLecTB (3TW/IEH, MPOMWUIEH, aueTu/eH,
TUNEHTINKONb, TANLEPUH, (heHON, opmanbaernt, auetanbaerng, mypasbuHas
KNCNOTa, YKCYCHas K1CNOTa, 0/1eMHOBas K1CI0Ta, CTeapuHOBas KUCOTa, MHKO03a,
(hpyKTO3a, Kpaxmas, Lenntonosa, ruymnH);

COPMMPOBAHHOCTb YMEHWUA ONpeaensTb BuAbl XUMWYECKOW CBSI3U B
OpraHNYecKmx CoefMHeHNAX (OAMHAPHbIE N KPaTHbIE);

CPOPMUPOBAHHOCTb YMEHMSA TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUSA
opraHuyeckux Bellects A. M. byTtneposa 515t 06bSCHEHNS 3aBUCUMOCTI CBOWCTB
BELLLeCTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHWUS MacChl BELLLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWUIA  XapakKTepu3oBaTb  COCTaB,  CTPOeHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENEn PasINYHbIX
KNacCOB OPraHN4Yeckmx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eH, aueTU/IeH,
oytagueH-1,3, metunbytagmeH-1,3, 6eH30/, METaHOM, 3TaHO/, 3TWU/EHT/INKO/b,
rNALEPVH, (DeHos, aueTanbAerng, MypaBbMHas M YKCYCHas KWUCMOTbI, T1HOK03a,
Kpaxmars, Lesintoso3a, aMmMHOYKCYCHasa K1UCioTa), MNNKCTPUPOBaTh FeHETUYECKYHO
CBSI3b MeXAY HWMW YPaBHEHUAMWU COOTBETCTBYHOLUMX XUMUYECKUX peakuun C
1CMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYIT;

ChOpMMPOBAHHOCTb YMEHUS XapaKTepr30BaTb UCTOUHWUKN YINeBOAOPOAHOIO
Cbipbsi  (He(hTb, MPUPOAHbLIA ra3, Yronib), CHAoco6bl WX nNepepaboTKn U
MpaKTUYecKoe NpPMMeHeHVe NPOLYKTOB MepepaboTKu;

CPOPMMPOBAHHOCTb YMEHWUIA NPOBOAWUTL  BbIYUCIEHUS MO XMMUYECKUM
YpaBHEHNAM (Maccbl, 06bEMA, KO/IMYeCTBa MCXOLHOIO BeLLecTBa WM MPOAYKTa
peakuum no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOr0 M3 WUCXOLHbIX
BELLECTB UM MPOAYKTOB peakLun);

COPMMPOBAHHOCTb YMEHWIA BMafAeTb CUCTEMOWM 3HaHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOMb3YEMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHNIA (HabntoaeHre, N3MePEHNE, SKCNEPUMEHT, MOAENMPOBaHME),
NCMOMb30BaTb CUCTEMHbIE XMMMWYECKME 3HAHWA AN MNPUHATUA pPeLleHuid B
KOHKPETHBIX >KWU3HEHHbIX CUTYyaUWsX, CBSi3aHHbIX C BeLlecTBAMU W UX
MPUMEHEHUNEM;

CPOPMMPOBAHHOCTbL YMEHWIA CO6/I0AaTL NpaBuia Mosib30BaHUS XMMUYECKOW
nocygoin v nabopaTopHbIM 060pyAOBaHMEM, a TakXe MnpaBuia 0bpalieHns ¢
BelecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSIHEHUIO /1a60PaTOPHbIX
XUMUYECKNX OMNbITOB;



COPMMPOBAHHOCTb  YMEHWA MIaHMPOBaTb W BbLIMOJIHATL  XUMUYECKMNIA
aKCnepuMeHT (npeBpaLleHns opraHMyecKnx BEeLLECTB Npu HarpeBaHuu, nosyyeHune
3TWNEHA W W3yYeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnYecKmx
BELLleCTB, AeHaTtypauusi 6enkoB MpW HarpeeBaHWW, LBETHble peakuuy GenkoB) B
COOTBETCTBMM C MpaBuiaMn TEXHWKM 6Ge3onacHOCTUM npu  obpalleHun ¢
BellecTBaMy U1 nabopaTopHbIM 000pYyAOBaHWEM, MpPeACTaBNATL pe3ysnbTarhl
XMMUYECKOrO 3KCMepvMeHTa B (hopme 3anucy ypaBHEHWI COOTBETCTBYHOLLUX
peakuuin 1 hopMynnMpoBaTh BbiBOAbI HA OCHOBE 3TUX Pe3y/bTaTtos;

COPMUPOBAHHOCTb  YMEHWI KPUTUYECKM aHa/IM3MPOBaTb XMMUYECKYHO
NH(OPMaLMIO, MOMly4aemMyro W3 pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOWM
NHopmauunn, VIHTEpPHET 1 Apyrux);

C(hOPMMPOBAHHOCTb ~ YMEHWU  cobModaTb  MNpaBuna  3KOOMMYECKM
LienecoobpasHoOro nosefeHNss B ObITY W TPYAOBOW [AeATENIbHOCTM B LENsX
COXpaHeHNs CBOEro 3f0pOBbS M OKpYXKatoLleld NpUpoLHON Ccpefbl, 0CO3HaBaTb
ONacHOCTb BO3AENCTBUA Ha >KMBble OpraHu3Mbl OMNpefenéHHbIX OpraHUYecKnX
BELLleCTB, MOHMMas cMbicn nokasaTtensd MAK, nosacHATb Ha npuvmMepax Crnocoobl
YMEHbLUEHNA W NpefoTBpalleHns WX BPeAHOro BO3M4ENCTBMS Ha OpraHu3m
YesloBekKa,;

A9 00y4yaroWwmnxcs ¢ OrpaHUYeHHbIMM BO3MOXXHOCTSAMWN 3[40POBbA: YMeHue
MPUMEHATb 3HaHWA 06 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BELLECTB W
XUMUYECKNX ABMEHUIA;

ANA cnenbiX W cnaboBuadwmx 00y4aroLmMxcs: YMeHWe WUCMoMb30BaThb
penbeHO-TOYEUHYHO CUCTEMY 0603HaYeHui J1. bpains ana 3anmcm XUMUYECKUX

(hopmy.
11 KIIACC

MpeameTHblE pe3ynbTaTbhl OCBOEHUS Kypca «OOLlas U HeopraHuMyeckas
XUMUS» OTpaXKatoT:

COpMUPOBAHHOCTb  MPEACTaBNEHNA: O  XMMWUYECKOM  COCTaBASOLLEN
eCTECTBEHHO-HAay4YHOW KapTUHbI MWUPa, POAN XUMWUWM B MO3HAHUW SIBNEHWUI
npupodbl, B (POPMUPOBAHMN  MbILIEHNUA W KYNbTypbl  IMUHOCTW, €€
(hYHKLMOHa/IbHOM rPamMOTHOCTI, HEO6XOAMMOW ANS PELLeHNs NPaKTUYeCKUX 3aaay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[40POBbIO U NPUPOAHON
cpene;

BNaficHNe  CUCTEMOM  XMMMYECKMX  3HAHWA,  KOTOpasi  BK/OYAeT:
OCHOBOMONarawLye MOHATUS (XMMWUYECKWIA 371IEMEHT, aTtoMm, m3oTon, s-, p-, d-
3NEKTPOHHbIE OpOMTaNM aTtoMOoB, WOH, MONEKYNa, MOfb, MOJSIPHbIA 06bBEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULIATENBHOCTb, CTEMEHb OKUCMEHUS, XMMMUYECKasi CBA3b
(KoBaneHTHas, MOHHasA, MeTa/InyecKas, BOAOPOAHas), KpUCTaIMYECcKas PeLETKa,
TUMNbl  XUMUYECKMX  peakuuid, pacTBOp, 3NEKTPOUTbI,  HE3NEKTPONTHI,
ANEKTPOINTMYECKAA —Auccoumaumns, OKUCAMTeNb, BOCCTaHOBWUTENb, CKOPOCTb
XMMUYECKON peakumn, XUMWYECKOE PaBHOBECWUE); TeopuM W 3aKOHbl (Teopus



3NEKTPONIMTMYECKOW amccoumalmm, nepuoanyeckmii 3akoH . V. MeHpaeneesa,
3aKOH COXpaHeHWs Macchbl BELLECTB, 3aKOH COXpPaHeHWA N NpPeBpaLLeHnsa SHepPrum
MNPy XUMUYECKUX peakumsax), 3aKOHOMEPHOCTWU, CUMBOJIMYECKUA A3bIK XUMWW,
MWPOBO33PEHYECKME 3HAHWUSA, NeXkallne B OCHOBE MOHMMAaHUSA MPUYUHHOCTU 1
CUCTEMHOCTM XUMMWYECKMX ABMIEHWUIA, (DAKTONOrMYecKne CBeAeHUs O CBOWMCTBaXx,
cocTaBe, NOy4YeHUN 1 6e30MacHOM UCMO/b30BaHUN BXKHEMLIMX HeOpraHUYeCcKnX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/IOBEKE,;

COPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUSA NPU
OMMCaHNM HeOPraHNYeCKMX BELLLECTB U NX NPeBpaLleHui;

ChOpMMPOBAHHOCTb YMEHWUIA WCMOMb30BaTb XMMUYECKYHD CUMBOMNKY [ANA
COCTaB/IeHMs  (JOpMy/n1  BELUECTB W YPaBHEHM  XUMUYECKMX  PeakLui,
cuctematmyeckyto HomeHknatypy (IJUPAC) n TpuBmnasbHble Ha3BaHWUA OTAENbHbIX
HeopraHM4yecknx BeLlecTB (YrapHblil ras, YrnekKucnblii ras, ammuak, rawléHas
N3BECTb, HeraléHas n3BecTb, NUTbEBasA COAA, MUPUT U SPYTure);

CPOPMMPOBAHHOCTb YMEHUIA ONpeseNnsTb Ba/IEHTHOCTb M CTEMEeHb OKUC/IEHNS
XUMUYECKNX 3/IEMEHTOB B COEMHEHMSAX Pa3/IMYHOro cocTaBa, BUL XMMWUYECKOM
cBA3N (KOBa/IeHTHAsA, MOHHAs, MeTa/l/IMYyeckas, BOLOPOAHAA) B COeAMHEHUAX, TUM
KPUCTa/I/IMYECKOM PELLETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJeKynspHas,
MNOHHasA, MeTa/l/Inyeckas), XapakTep Cpefbl B BOAHbIX pacTBOpax HEOPraHNYecKmx
COEQIMHEHNIA;

chopmMmnpoBaHHOCTb YMeHWM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHMyecknx BeLLEeCTB MO WX COCTaBy K onpegenéHHoMy Knaccy/rpynne
COefIHeHWn (MpoCTble BellecTsa — MeTa/l/Ibl U HEMeTasl/lbl, OKCUAbI, OCHOBaHUS,
KNCMOTbI, aM)OTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTbL YMEHWIA PaCKpbIBaTb CMbIC/ NEPUOAMYECKOro 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTETbHYIO
N MPOrHOCTUYECKYHO (DYHKLNN;

COOPMMPOBAHHOCTL  YMEHUIA  XapaKTepu30BaTb 3/IEKTPOHHOE CTPOeHUe
aTOMOB XMMMWYECKMX 3N1eMeHTOB 1-4 nepuofdoB [lepnoamyeckoin cuctemsl
XUMUYecknx asnemeHtoB . WN. MeHgeneesa, WMCMofb3ys MOHATUA «S-, p-, d-
3NEKTPOHHbIE opbutanu», «3HEepreTnyeckue YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XUMUYECKUX 3NEMEHTOB U UX COEAMHEHWI
Mo nepuogam v rpynnam Mepnoamnyeckor CUCTEMbl XUMUYECKUX 3/ieMeHToB . U,
MeHpeneesa;

CPOPMMPOBAHHOCTL  YMEHWIN  XapakTepu3osaTb  (OMuMCbiBaTb)  06LiMe
XMMUYECKNe  CBOWCTBA  HEOPraHMYyeCKMX  BeLLeCTB  Pas3/IMyHbIX  K/1acCosB,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHU4ecKuMu
BeLLeCTBaMM C NMOMOLLIbHO YPaBHEHWUA COOTBETCTBYHOLLMX XMMUYECKNX PeaKLWiA;

C(hOPMMPOBAHHOCTbL YMEHWNS KnacCuuUMpoBaTb XMMUYECKME peakuun Mo
PasNNYHbLIM MpU3HaKam (YUCNy M COCTaBy pearvpyroLiMx BeLLecTB, TENJ0BOMY
aPPeKTy peakuun, N3MEHEHUIO CTereHell OKUCMEHWUS 3/1EMEHTOB, 0O6pPATMMOCTH
peakuuun, y4acTUIO KaTanmsaTopa);



ChOpMMPOBAHHOCTb YMEHWIA COCTaB/IATb YPaBHEHUS peakuui pPasMyHbIX
TUMOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHNSA peakLUiAi MOHHOIO 0O6MeHa, Y4nTbIBas
YCNOBMS, NMPY KOTOPbIX 3TV peakuumn nayT A0 KOHLA;

CPOPMMPOBAHHOCTb  YMEHMI NPOBOAWTL  peakuuu, MoATBepXaatoLme
KaYeCTBEHHbIA COCTaB pPa3/INYHbIX HeopraHWYeCcKMX BeLLECTB, pacro3HaBaTb
OMNbITHLIM MYTEM MOHbI, NPUCYTCTBYIOLLME B BOAHBIX pacTBOpax HeopraHW4eckmx
BELLEeCTB;

COPMMPOBAHHOCTb  YMEHWUIA  pacKkpbiBaTb  CYLUHOCTb  OKWUC/UTENbHO-
BOCCTaHOBUTE/IbHbIX PeaKkLMin NOCPeACTBOM COCTaB/IeHUS 3/1EKTPOHHOro GanaHca
3TUX peakuuii;

ChopMMPOBAHHOCTb YMEHWI 0O BACHATb 3aBUCUMOCTb CKOPOCTU XMMUYECKOIA
peakuumn OT pasIMyHbIX PaKTOPOB; XapaKTep CMELLEHNS XUMUYECKOr0 paBHOBECUS
B 3aBMCUMOCTW OT BHELLHEro Bo3gencTansa (npuHumn fle LLatense);

CPOPMMPOBAHHOCTb YMEHUIA  XapaKTepu3oBaTb XMMWYECKMe MpPOLEeCChl,
neXkawjme B OCHOBE MPOMbILLIIEHHOIO MOJSTyYeHUA CEPHOM KMCNOTbl, aMMUaKa, a
TakKe C(HhOPMMPOBAHHOCTbL MPEACTaBNEHM 06 06LLMX HayYHbIX MPUHLMNAX W
3KO0NOrMYecKmx NpobnemMax XMMUYeCKOro npou3BoACTBa,;

CPOPMMPOBAHHOCTb YMEHWIA MPOBOAUTL BbIYUCNEHUS C WUCMO/Ib30BaHUEM
MOHATUA «MaccoBast [0/ BeLLeCTBA B PacTBOpe», 06bEMHbLIX OTHOLUEHWIA ra3oB
MNPy XMMUYECKMX peakLmsaX, MacChl BellecTBa UM 06bEMa rasoB Mo M3BECTHOMY
KONNYEeCTBY BeLLecTBa, macce Uanm o6bEMY OAHOr0 M3 Y4aCTBYHOLIMX B peakumu
BeLLEeCTB, TEN0BOro 3gheKra peakuMm Ha OCHOBE 3aKOHOB COXPaHEHMsi mMacchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNS 3HEPTUN;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyaon m nabopaTopHbiM 0060pyfOBaHMEM, a TakXe npaBuia obpalleHus C
BelecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMO/IHEHUIO 1a60PATOPHbIX
XUMUYECKUX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWIA MNAHUPOBATb W BbIMOSHATD  XUMUYECKUIA
3KCMepuUMeHT (pasfioXkKeHue nepokcuaa BOAOPOAa B NMPUCYTCTBMU KaTaim3aTopa,
orpefesieHne cpefbl pacTBOPOB BELLECTB C  MOMOLLbHD  YHMBEPCA/ILHOIO
NHAMKATOPa, BNAHME Pa3/INyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMM MOHHOro OOMeHa, KauyeCTBEHHble peakUuuMu Ha Ccyfbdar-, kapboHaT- U
X/TOPUA-aHNOHbI, Ha KaTMOH aMMOHUSA, PeLleHre 3KCMePUMEHTa/IbHbIX 3a4ay Mo
Temam «MeTannbl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKU
6e30nacHOCTM NpK 06paLLeHnn ¢ BelecTBamMy U nabopaTopHbIM 060pYyA0BaHNEM,
NpeacTaBNATb  pe3ynbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopme  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin n (popMynmMpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB,;

CPOPMMPOBAHHOCTb  YMEHMWIN  KPUTUYECKM aHa/IM3MpoBaTb XMMUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOW
KOMMYHUKauum, VIHTEpHET 1 apyrux);

C(hOpMMPOBAHHOCTb ~ YMeHW  cobnodaTb  MNpaBuna  3KOOMMYECKM
Lie/1Ieco0bpa3HoOro MnoBefeHUss B ObITy W TPYAOBOW [AEATENbHOCTU B LENAx



COXpaHeHus CBOEro 3[0pOBbA M OKpY>KaroLle NPUPOAHOI cpefbl, 0CO3HABaTb
OMacHOCTb BO3AENCTBUA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELECTB, MOHUMAaS
cMmbicn nokasatens [MAK, NOACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA W
NpefoTBpaLLEHNS UX BPEAHOr0 BO3AENCTBINA HAa OPraHnN3M YeN0BEKa;

ANa 06yyaroWmUXca C OrpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BeLLEeCTB W
XUMUYECKNX ABNEHUIA;

ANA - cnenbiX U cnaboBuadwmx 00y4yaroLmMxcs: YMeHWe UCMoMb30BaThb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHuI J1. Bpainng ans 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NporpaMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
MpegmeT opraHMyYeckor Xvmnn. Teopus
1.1 CTp O'E(LHI/Iﬂ 0p raHNYecKnx coe VIHEHVIVFI)A 3 LOC “Mon wkona
' P P A ' https://lesson.edu.ru/04/10
M. byTtneposa
WToro no pasgeny 3
Pa3nes 2. Yriesogopoasbl
2.1 MpepensHble yrnesofopoabl — aKaHbl 2 LOC “Mon wkona”
' PeA y AopoA https://lesson.edu.ru/04/10
99 HenpenencHble yrnesoLopoabl: alkKeHbl, 6 1 LOC "Mos wkona"
' a/lKaueHbl, aNKUHbI https://lesson.edu.ru/04/10
LOC "Mos wkona"
2. A 2
3 POMATUIHECKNE YTIEBOAOPOAS! https://lesson.edu.ru/04/10
MprpoaHbIe NCTOYHWNKM YINeBOA0POL0B U LOC "Mos wkona"
2.4 3 1
nX rnepepaboTka https://lesson.edu.ru/04/10
WToro no pasgeny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
LOC "Mos wkona"
3.1 C ) 3
nvpTel. Soeron https://lesson.edu.ru/04/10
3.2 Anbaernibl. KapboHOBbIE KUCOTbI. 7 1 LOC "Mos wkona"




CnoxHble aghunpbl

https://lesson.edu.ru/04/10

LOC "Mos wkona"

3.3 Yrnesogbl 3
A https://lesson.edu.ru/04/10
WToro no pasgeny 13
Pa311e.11 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A
LOC "Mos wkona"
4.1 AMWHbI. AMUHOKNCNOTbI. Benku 3
https://lesson.edu.ru/04/10
WToro no pasgeny 3
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
LOC "Mos wkona"
5.1 MnacTmacchl. Kayuyku. BonokHa 2
yay https://lesson.edu.ru/04/10
WToro no pasgeny 2
OBLEE KO/IMYECTBO YACOB N0 NPOrrPAMME 34




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakTuyeckue
NporpaMMbI Bceero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
CTpoeHune aToMOB. NepnognyecKnii 3aKoH
P PYOA LIOC "Mos wkona"
1.1 n MNeprogmnyeckasa cMcTemMa XMMUYECKNX 3
https://lesson.edu.ru/04/11
anemeHToB 1. . MeHaeneesa
CtpoeHwe BelecTBa. MHOroobpaswue LIOC "Mos wkona"
1.2 4
BELLEeCTB https://lesson.edu.ru/04/11
LIOC "Mos wkona"
1. X 1 1
3 VIMUHECKIE pearim 6 https://lesson.edu.ru/04/11
WToro no pasgeny 13
Pa3nen 2. Heoprannueckasi xumust
LIOC "Mos wkona"
2.1 MeTannbl 6 1
https://lesson.edu.ru/04/11
LIOC "Mos wkona"
2.2 HemeTannbl 9 1 1
https://lesson.edu.ru/04/11
53 CB#3b HEOpPraHNYecKnX 1 opraHn4ecKunx 5 LIOC "Mos wkona"
' BeLLeCTB https://lesson.edu.ru/04/11
LIOC "Mos wkona™
Toro no pasgen 17
pasaeny https://lesson.edu.ru/04/11
Paznen 3. Xumus u )Ku3Hb
LIOC "Mos wkona"
3.1 XUMUSA U KN3Hb 4
https://lesson.edu.ru/04/11




Toro no pasgeny

OBLWEE KOJIMYECTBO YACOB 0 NPOIrPAMME

34




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB
Ne DJIeKTpPOHHbIe U (POBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIC PecypChl
padoThI padoThI
LOC "Mos wkona"
1 MpeaMeT opraHUYecKor XuMmn, eé 1 https://lesson.edu.ru/lesson/a9f3d191-
BO3HWKHOBEHME, pa3BUTKE M 3HaYeHNE 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
Teopuns CTPOEHUA OpraHNYECKNX LOC "Mo#t Wikona”
) CoequHeHMii A. M. ByTneposa, eé 1 https://lesson.edu.ru/lesson/c935a58c-
OCHOBHbIE MOJIOXKeHMS ab0e-4¢59-9dct-
20517ae4b52e?backUrl=%2F04%2F10
I TaB/IeHVe 0 K npmKaumn
oprameccu s, O "Mon uana”
3 HoMeHKnaTypa (GUCTeMaTIeCKas!) 1 1 https://lesson.edu.ru/lesson/726ee099-
TpVBUa/IbHbIE Ha3BaHWSA OpPraHUYecKnX €1a9-410f-bBbe-
b4cb589aead1?backUrl=%2F04%2F10
BeLLeCTB
LOC "Mos wkona"
4 AJIKaHbl: COCTaB M CTPOEHME, 1 https://lesson.edu.ru/lesson/258ddc06-
rOMO/IOrMYECKNIA psf, ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
MeTaH v 3TaH — npocTeline LOC "Mos Wikona®
5 1 https://lesson.edu.ru/04/10
npeLCcTaBUTeNN afIKaHOB
5 AJIKeHbl: COCTaB U CTPOEHWe, 1 LOC "Mos wkona"
CBOWCTBA https://lesson.edu.ru/lesson/4038171e-




4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10

STuNeH 1 NponuneH — npocTeliLve

LOC "Mos wkona"

7 https://lesson.edu.ru/04/10
npeLCcTaBUTENN alIKEHOB
LOC "Mos wkona"
MpakTnyeckas pabora Ne 1. https://lesson.edu.ru/lesson/53cd2379-
8 «[lonyyeHne aTneHa U N3yyeHve ero 2a45-43b1-9f67-
CBOWCTB» 7ebcdaf03ce0?backUrl=%2F04%2F10
LOC "Mos wkona"
AnkagveHsl. bytaaneH-1,3 n https://lesson.edu.ru/lesson/6df23393-
9 meTunbytaaneH-1,3. NonyyeHve 6f08-4b9f-ae01-
CUHTETUYECKOrO Kay4vyKa 1 pe3uHbl a983h95h854a?backUrl=%2F04%2F10
. LIOC "Mos wwkona™
gﬂzt:;; C?g;iisra:c;ii:;m;” https://lesson.edu.ru/lesson/05¢9a929-
10 ApeTI/IerI-’I — npocTeiLumii i 6741-4d7c-84bS-
; P 009292468356?hackUrl=0%2F04%62F 10
npescTaBuUTeNb /IKUHOB
1 BbluncneHuma no ypaBHeHWO LOC "Mos wkona"
XUMUYECKOI peakuun https://lesson.edu.ru/04/10
LOC "Mos wkona"
12 ApeHbl: 6eH30/1 1 TONYO/. https://lesson.edu.ru/lesson/d86d7d00-
TOKCUYHOCTbL apeHoB d5b4-491d-aded-c3ddal9feefd
13 ["eHeTMYecKasn CcBs3b Yr1eBoL0pPOA0B, LOC "Mos wkona"




NnpuHagnexxawnx K pas/iMvyHbIM
Knaccam

https://lesson.edu.ru/04/10

[MprpoaHbIE NCTOYHUKN
YrNeBOLOPOAO0B: NMPUPOAHbIV ras un

LOC "Mos wkona"

14 https://lesson.edu.ru/04/10
MonyTHbIe HePTAHbIE rasbl, HeTb U
NPOAYKTbI eé nepepaboTKm
[MprpoaHbIE NCTOYHUKN
15 Yr1eBOAOPOAO0B: NPUPOAHbIN ras 1 LIOC "Mos wkona"
MonyTHbIe He(PTAHbIE rasbl, HePTb 1 https://lesson.edu.ru/04/10
NPOAYKTbI eé nepepaboTKm
KoHTposnbHas pabota no pasgeny HOC "Mos wwkona”
16 https://lesson.edu.ru/04/10
«Y'TNeBoaopoabi»
LOC "Mos wkona"
17 MpepenbHble 0AHOATOMHbIE CIUPTBI: https://lesson.edu.ru/lesson/5439c¢18b-
MeTaHoN 1 3TaHonN. BogopoaHasa cBA3b 7440-4b6f-bf84-c04fad71694f
LOC "Mos wkona"
18 MHoOroatomHble CNUPTLI: https://lesson.edu.ru/lesson/461aa9c8-
3TUNEHTNINKONb U TNNLEPUH c0ef-4827-a8e5-d12a0bedc826
PeHoN: CTPoeHMe MOMEKYbI LOC "Mos Wkona®
19 VSMUECKHE 1 XMMUHECKHE (;BOIZCTBa https://lesson.edu.ru/lesson/649883hb8-
’ 7¢5f-4f16-896e-10a2278b08f1
NpUMeHeHne
Anbgernibl: hopmaibierng n LOC “Mon wkona”
20 https://lesson.edu.ru/lesson/8664b319-

aueTanbgeru. ALUEToH

0ba3-4945-b076-ch7ae5858h90




O[HOOCHOBHbIE MNpefe/bHbie

LIOC "Mos wkona"
https://lesson.edu.ru/lesson/b4feaa04-

21 KapOOHOBbIE KMCNOTbI: MypaBbHas U 3438-4b57-a3ec-ba0fofe63c0d
YKCyCHas
MpakTnyeckas pabora Ne 2. LIOC "Mos wkona"
22 «CBoOIACTBa pacTBOpa YKCYCHOW https://lesson.edu.ru/04/10
KNCNOTbI»
s | e TS
PeA https://lesson.edu.ru/04/10
KapOOHOBbIX KMUC/IOT
Mblina KaK Co/v BbICLUNX KapOOHOBbLIX LIOC "Mos wkona"
24 o
KUC/OT, NX MOtoLLee AelicTBUe https://lesson.edu.ru/04/10
CnoxHble 3(hmpbl Kak Npov3BOAHbIE
25 Ka 60HOBbI)(lelzCIIOT FvFl) OI'II/IQ LOC “Moa wkona"
P VAP https://lesson.edu.ru/04/10
C/TOXHbIX 3(hMpoB
26 XKunpbl: rnaponus, NnpuMeHeHe, LOC "Mos wkona"
6ronormyeckas posb X1pPos https://lesson.edu.ru/04/10
YrneBofpl: COCTaB, Knaccugpukaums LOC “Mos Wkona®
07 Ba>KHel7‘|qu1|;|e . (’)TaBVITeI'II/I' HMA. https://lesson.edu.ru/lesson/709ce43a-
Peh ' deb6-4281-963b-01d2e212d4d0
r/110K033, (PPYKTO3a, caxaposa
98 Kpaxman n uennknosa Kak LOC "Mos wkona"
NPUPOAHbIE NOSIMMEPBI https://lesson.edu.ru/04/10
POACOACPKALL https://lesson.edu.ru/04/10
OpraHuyeckme CoeanHEHNS»
30 AMWHbI: METUTAMUH U @aHWUNH LOC "Mos wkona"




https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

AMVHOKMCNOTbI Kak aMOTepPHbIe

LOC "Mos wkona"
https://lesson.edu.ru/lesson/c2f2f3d7-

31 opraHnyecKue coeguHeHns, nx 1 4301-4873-ace0-786caB009628
6ronornyeckoe 3HaveHve. Mentuabl

39 benku Kak npupoaHble 1 LOC "Mos wkona"
BbICOKOMO/IEKY/ISIPHbIE COeUHEHNS https://lesson.edu.ru/04/10
OCHOBHbIE NOHATUA XUMUN
BbICOKOMOJIEKY/IAPHbLIX COEAVHEHW. LOC "Mos wkona"

33 OCHOBHbIe MeTO/bl CUHTe3a 1 https://lesson.edu.ru/04/10
BbICOKOMOJIEKY/IAPHbLIX COEAVHEHW.
lMnacTMacchl, Kay4dyKu, BONOKHa

LOC "Mos wkona"
34 Toroeas KOHTposibHas paboTa 1 https://lesson.edu.ru/04/10
OBLEE KOMMYECTBO YACOB INO 34

NMPOIrPAMME




11 KIIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoububie | IlpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
XUMNYECKWNIA 3N1EMEHT. ATOM. DNEKTPOHHaS HOC "Mos wikona”
1 KOHCDUTYPALYS aTOMOE 1 https://lesson.edu.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa
Meprognyecknii 3akoH 1 Meprognyeckas
cmeeMi XUMUYECKNX 3ne|v|eETo£,£l,. n. LOC "Mos wikona”
2 MEHIENeesa, UX CBA3b ¢ COBDEMEHHON 1 https://lesson.edu.ru/lesson/e7d48881-
. 055d-49da-a49c-7375¢3d033e9
Teopuei CTPOeHNS aTOMOB
3aKOHOMEPHOCTMN M3MEHEHWSI CBOICTB
XUMUYECKNX 3N1EMEHTOB U UX COELUHEHNIA

3 no rpynnamM v nepvogam. 3HaveHume 1 LIOC "Mos wkona"

NepuoanNYecKoro 3aKoHa v CUCTEMbI https://lesson.edu.ru/04/10
XMMUYecknx anemeHTos .. MeHaeneesa B

pa3BUTUN HayKu

CTpoeHue BelllecTBa. XMMMYeCKas CBA3b, eé LIOC "Mos wkona"

4 BU/bI; MEXaHM3Mbl 06pa3oBaHms 1 https://lesson.edu.ru/lesson/a9c9a61e-
KOBa/leHTHOW CBSA3W. BogopoaHas cBA3b e387-4ffe-bcfb-aca9c7241b21
BanieHTHOCTb. 3NEeKTPOOTPULLATEILHOCTD.

5 CreneHb OKucneHus. Beluectsa 1 LIOC "Mos wkona™
MOJIEKYNIAPHOT 0 Y HEMOJIEKY/IAPHOTO https://lesson.edu.ru/04/10
CTPOeHUs
[MOHATME O ANCMEPCHBIX CUCTEMAX.

6 VIcTUHHbIE 3 Konnpom,qule pacTBOpbI. 1 LOC "Mo# wkona”

https://lesson.edu.ru/04/10
MaccoBas [0/ BeLLleCTBa B pacTBope




Knaccudmkaums n HomeHknatypa
HEOpraHMYecKnX CoeanHeHNi. MeHeTYecKas

LOC "Mos wkona

! CBSI3b HEOPraHNYeCKMX BELLECTB, pa3/INyHbIX https://lesson.edu.ru/04/10
K/laccoB
Knaccugumkayms XumMmyecknx peakuuii B
HeopraHNYecKoi 1 OpraHNYecKon XUMUN. LOC "Mos wkona

8 3aKOH COXpaHeHMs1 MacChbl BELLLECTB; 3aKOH https://lesson.edu.ru/lesson/75637222-
COXPaHEHUA 1 NMpeBpaLLeHNs 3Heprum npm d397-4bla-810a-cc7bca9e8alc
XUMUYECKUX peakLmsx
CkopocTb peakumn. ObpatumMble peakuuu. HOC “Mon wkona®

9 XUMUUECKOR PABHOBECHE https://lesson.edu.ru/lesson/fOcb5def-

307e-4575-89d0-86041b603655
MpakTnyeckas pabota Ne 1. «BnusaHue
10 pap3}'ll/ll-leIX malfTOpOB Ha CKOpPOCTb HOC "Mo wkona
o https://lesson.edu.ru/04/10
XUMUYECKOMN peakLmms»
AnekTponuTuyeckasa anccoumaums. NMoHaTue
0 Bo,qoppo,u,HOM n0Ka3gTene ?pH;" pacTeopa. HOC "Mo# wikona”
11 PeaKLUY UOHHOTO O6MeHa. FiapoNM3 https://lesson.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645
OpraHMYyeckmXx N HeOpPraHMYecKmx BeLLecTB
OKuncnnTenbLHO-BOCCTaHOBUTE/IbHbIE LIOC "Mos wkona"

12 peakuuu. MNMoHATUE 06 3N1eKTPOn3e https://lesson.edu.ru/lesson/8f219cef-
pacnsiaBoB 1 pacTBOPOB COJIEN 7a8a-44d5-b58a-b3d1b2eeb237
KoHTposnbHas paboTta no pasgeny LIOC "Mos wkona"

13
«TeopeTnyecKmne 0CHOBbI XUMUUN» https://lesson.edu.ru/04/10
MeTannbl, UX NoNOXeHWe B Meprogmyeckon

14 cucTemMe Xmmmnyeckux anemeHTos . U. LIOC "Mos wkona"

MeHzeneeBa 1 0CO6EHHOCTY CTPOEHNUSA
aTomoB. O6Lme nsnyeckmne cBOMNCTBa

https://lesson.edu.ru/04/10




METas10B

Cnnasbl METaNNI0B. INEKTPOXUMUYECKNI

LIOC "Mos wkona"

15 o
PAL HaNPSXKEHWIA MeTas10B https://lesson.edu.ru/04/10
XVMUYeCKne CBOMCTBA BAXKHEMLLINX
16 MeTaNNoB (HaTpWiA, Kanuii, KanbLuii, MarHuia HOC “Mos wikona”
narpun, » KATBEVM, ’ https://lesson.edu.ru/04/10
TIOMVHWNIA) N NX COeAUHEHNIA
XMMMYecKmne CBOMCTBa XpoMa, Mean 1 nx LOC "Mos wkona
17 o
CoeAMHEHWI https://lesson.edu.ru/04/10
XMMMYecKmne CBOMCTBA LMHKa, Xenesa n Ux LIOC "Mos wkona"
18 o
CoeAMHEHUI https://lesson.edu.ru/04/10
MpakTnyeckas pabota Ne 2. "PelueHue
19 SKF()3I'IE I/IMeHTaJ'IprbIX 3ajay no Teme LOC “Mo wkona
P " 8 https://lesson.edu.ru/04/10
«MeTtannbl»
HemeTansibl, X NOMOXKeHWE B
MeproanyecKoin cMcTeMe XMMUYECKNX HOC "Moa wkona
20 enepmel-lquos [, V. Memeneesa https://lesson.edu.ru/lesson/2390b83e-
71 VISHA 2935-4c96-bd3a-25f26d9c1139
0COBEHHOCTUN CTPOEHNSA aTOMOB
®un3nyeckme CBOMNCTBA HEMETA/I/IOB.
21 ANNoTponusA HemMeTasNoB (Ha npumepe LOC "Mos wkona
P PUMED https://lesson.edu.ru/04/10
KNCopoga, cepsbl, hocopa 1 yrneposa)
XUMMYECKMNe CBOCTBA rasloreHoB, Cepbl 1 LIOC "Mos wkona"
22 o
NX CoeAVHEHNI https://lesson.edu.ru/04/10
XUMMYecKune CBOCTBA a30Ta, pocdopa 1 nux LIOC "Mos wkona"
23 o
COeNHEHNIA https://lesson.edu.ru/04/10
XVMUYecKme CBOCTBA Yriepoaa, KpeMHUS 1 LIOC "Mos wkona"
24 o
NX CoeAVHEHNI https://lesson.edu.ru/04/10
o5 MprMeHeHWe BaXKHENLLIMX HEMETAIOB U UX LIOC "Mos wkona"

COEANHEHWN

https://lesson.edu.ru/04/10




O606LLeHMe 1 cucTeMaTM3aLUmsa 3HaHW Mo
Teme «HemeTannbl». BbluncneHms no

LOC "Mos wkona

26 YPaBHEHMSAM XMMNYECKUX peakLuii 1 https://lesson.edu.ru/04/10
TEPMOXMMUNYECKME PACHETI
lNpakTnyeckas Ta Ne 3. «PeLleHun

27 9Kpc?1epvu\:§H$ani?-|6b?xia,qai no eTel\ie i 1 HOC “Mos wikona”

N N https://lesson.edu.ru/04/10
HemeTtannbl"»

28 KoHTposnbHas pabota no Temam «MeTansibi» 1 LIOC "Mos wkona"

n «HemeTabl» https://lesson.edu.ru/04/10
HeopraHunyeckune 1 opraHnM4eckmne KMCNOoThbl. LIOC "Mos wkona"

29 HeopraHuyeckue 1 opraH1yeckme 1 https://lesson.edu.ru/lesson/35c2be59-
OCHOBaHuWA f1c6-46c6-910c-46a057606924
coramcone g, Teveeeras LOC "Mon wioret

30 CBR3b HEOPTAHWIECKAX W OPFaHWYECKAX 1 https://lesson.edu.ru/lesson/46b429e4-

931c-43fb-a2ba-be9eObbeddef
BELLEeCTB
Ponb Xxummn B 06ecrneyeHnm 3KoN0rn4eckon, LIOC "Mos wkona"

31 3HEPreTMYECKOW 1 NuLLEeBO 6e30MacHOCTH, 1 https://lesson.edu.ru/lesson/acd826¢f-
pasBUTUN MeANLIMHDI ba2d-49db-b216-ef7c26a84728
MpeacTaBneHns 06 06LLUMX HayYHbIX LIOC "Mos wkona"

32 NPUHLMNAX NPOMbILIEHHOIO NOMYyYeHUSs 1 https://lesson.edu.ru/lesson/f5999557-
BaKHENLLMX BELLECTB 18c8-4853-83a0-588hf830407a

33 Uenosek B MMpe BELLECTB U MaTepuasios. 1 LIOC "Mos wkona"

XUMUS 1 300P0OBbe YesioBeka https://lesson.edu.ru/04/10
LIOC "Mos wkona™
34 VITOrosas KOHTpONbHaA pacota 1 https:/lesson.edu.ru/04/10
OBLLEE KOJTMYECTBO YACOB IO 34

NMPOIrPAMME
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