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Pabouass nporpamma y4yeGHOro npegmetra «XWMWS» COCTaB/ieHa B COOTBETCTBUM C
Tpeb6oBaHMAMW K pe3ynbTaTaM OCBOEHUS OCHOBHOW 06pa30BaTeflbHOM MNporpaMmbl CPeaHero
obuiero obpasoBaHus.

Pabouast nporpamma paccumtaHa:
10 knacc - 1y4aca B Heflento (34 yaca B rog).
11 knacc - 1/2 yaca B Hefento (34/68 yacos B rof)

MnaHnpyemble pesynbTaTbl 0OCBOEHUA NporpaMmmbl
JINYHOCTHbIe pesynbTaThl ocBoeHNA OOIT.

1) B cthepe OTHOLLUEHWMIA 06y4atoLmMXca K cebe, K CBOEMY 340POBbtO, K MO3HaHWNIO cebs: —
NPUHATUE U peann3auuio LEHHOCTE 340pOBOro M 6e3onacHOro obpasa >KM3HKU, BGepexxHOoe,
OTBETCTBEHHOE M  KOMMETEHTHOE  OTHOLEHWEe K  COBCTBEHHOMY  (DM3MYECKOMY U
MCUXO0/I0MMYECKOMY 30POBbIO;

— HenpusaTue BpeLHbIX NPUBbIYEK: KYPeHWs, ynoTpebeHns ankorons, HapKOTUKOB;

2) B clhepe OTHOLUEHMI O00YyYalOLMXCA K OKpYXatolemy Mupy, K >XMBOW npupoge,
XYL0XECTBEHHON Ky/bType:

— MMWPOBO33pEHME, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO PasBUTUA HayKW, 3HAYMMOCTb
HayKW, TOTOBHOCTb K  HAy4YHO-TEXHWYECKOMY TBOPYeCTBY, B/ajeHue  [OCTOBEpPHO
nHopMaLvel 0 nepefoBbIX LOCTMXKEHUAX U OTKPbITUAX MWUPOBOM W OTEYECTBEHHOMN HayKw,
3aMHTEepecoBaHHOCTb B HayUHbIX 3HAHMAX 06 YCTPONCTBE MUpa 1 0OLLECTBa;
— TOTOBHOCTb W CMOCOGHOCTb K 00pa3oBaHWO, B TOM 4uC/e CamMo06pa3oBaHMIO, Ha
MPOTSXKEHUN BCEM >KM3HW; CO3HATENbHOE OTHOLUEHME K HenpepbiBHOMY 06pa3oBaHUI0 Kak
YCNOBUIO YCMELIHON NPo(ecCUOHabHOM M 06LLEeCTBEHHOW LeATeNIbHOCTH;
— 3KONOrnyeckas KynbTypa, 6epe>kHoe OTHOLLEeHWEe K POAHOI 3eMse, NPUPOLHLIM 6oraTtcTeam
Poccun M Mupa, MOHMMaHWE BMSHUA COLMATIbHO-3KOHOMUYECKMX MPOLLECCOB Ha COCTOSHUE
NPUPOAHOIA N COUMaNbHON Ccpedbl, OTBETCTBEHHOCTM 3a COCTOSIHWE MNPUPOLHBLIX PECypCoB,
YMEHMWI 1N HaBbIKOB pPasyMHOro npupoLonosib30BaHus, HETEPNNUMOro OTHOLUEHUS K AeNCTBUAM,
MPUHOCALLUM Bpes 3KON0rMmn; nNpruobpeTeHmne onbiTa 3KOIOrOHanpaB/ieHHON AesTeNbHOCTY,;

3) B chepe OTHOLIEHWUIA OOy4aroWMXCA K Tpydy, B chepe COLManbHO-3KOHOMUYECKNX
OTHOLLEHMWIA:
— 0CO3HaHHbI BblI6Op Oyayuleli npodeccMm Kak NyTb M CNOCO6 peanu3aunm COBCTBEHHbIX
YW3HEHHbIX MNNaHOB;
— TOTOBHOCTb O6yyalolmxca K TPYLOBON NpPO(ecCUOHaNbHON  [eATeNbHOCTU  Kak K
BO3MOXHOCTM  y4yaCcTUsi B PELUEHUN  JINYHbIX,  OOLLECTBEHHbIX,  rOCYAAPCTBEHHbIX,
obLieHaunoHabHbIX Npobnem;
— NOTPebHOCTb TPYAWUTLCA, YBaXKEHUe K TPyAy W NOAAM Tpyfa, TPYAOBbIM AOCTUMXKEHUAM,
[06pPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLUEHWE K pasHbiM BuAaM TpyA0BOWA
[eATeNbHOCTI.

MeTanpegmeTHble pe3ynbTaTbl ocBoeHMA OOTr.

1 PerynsaTueHble YHUBEpPCa/bHbIE YUeOHble AeNCcTBUS
BbINYCKHUK HayunTCS:
— CamMoCTOSTeNIbHO ONpPefensaTb LUenn, CTaBUTb M (DOPMYNMPOBaTb COGCTBEHHblE 3afjayn B
06pa3oBaTeNbHON AeATENbHOCTU U XKU3HEHHbBIX CUTYaLUsX;
— OLIEHVBaTb PECYPCbl, B TOM YKC/e BPEMS M ApPYrue HemaTepuasibHble Pecypcbl, He06X0aVMble
ANs AOCTUXKEHUS NOCTaBNEHHON paHee Lenw;
— COMOCTaBNATb VMEIOLLMECS BOSMOXHOCTM M HEOBXOAUMbIE ANt LOCTUXKEHNS LieNIN PeCYpCbl;



— OpraHv3oBbIBaTb 3MMEKTUBHBLIA MOUCK PECypcoB, HEOOXOAUMbIX [ANA  LOCTUXKEHUS
nocTaBNeHHOW Lenw;
— onpefeNnsTb HECKONbKO NyTel JOCTUXKEHUS NOCTaBIEHHON Lenw;
— BbIOMpPaTb ONTUMa/IbHBIA NYTb AOCTVKEHWUA Lenu C y4eToM 3PPEeKTUBHOCTU pacxofoBaHus
PecypcoB U OCHOBbLIBASACh HA COOOPAXKEHUAX ITUKU U MOpPaU;
— 33/iaBaTb napameTpbl U KPUTEPUW, MO KOTOPLIM MOXHO ONPeAennTh, UYTO Le/b JOCTUTHYTA;
— COMOCTaBNATb MOJTyYEeHHbIV pe3y/bTaT AesTe/lbHOCTU C NOCTaB/eHHOW 3apaHee Lefblo;
— OLeHMBaTb MOCNEeACTBUA LOCTUDKEHMS MOCTABMIEHHON Uenu B AeATeNbHOCTW, COOCTBEHHOIA
XU3HU M KNU3HU OKPYXXaIOLMX NOSeN.

2. Tlo3HaBaTeNbHble YHMBEPCabHble yUebHble 4eiCTBIS
BbINYCKHWK Hay4mTCS:
— KPUTWUYECKM OLEHMBATb M MHTEPNPETUPOBaTL MH(POPMALMIO C PasHbIX MO3ULMIA;
— pacno3HaeaTtb U PUKCUPOBaTL NPOTUBOPEYNS B UHPOPMALMOHHbBIX UCTOYHUKAX;
—WCNONb30BaTb  Pas3/MYHble  MOJAENIbHO-CXeMAaTUYeCcKne  CpefcTBa  ANf  NpeAcTaB/eHus
BbISIBJIEHHbIX B MH(DOPMALMOHHBIX UCTOYHUKAX MPOTUBOPEYNIA;
— OCYLLEeCTBNATb Pa3BepHYTbIi MHHOPMALMOHHBLIA MOWUCK W CTaBUTb Ha €ro OCHOBE HOBble
(y4yebHble 1 NO3HaBaTe/IbHbIE) 3afa4K;
— UCKaTb 1 HAX04MTb 0606LLeHHbIe CNOCO6bLI pelleHns 3a4ay;
— NPUBOAUTL KPUTUYECKME apryMeHTbl, Kak B OTHOLUEHWM COBCTBEHHOrO CYXAEHWs, Tak U B
OTHOLUEHWUW AENCTBUI N CYXXAEHWIA ApYroro;
— aHa/im3mpoBsaTb 1 Npeobpa3oBbiBaTb NPO6IEMHO-MPOTUBOPEYUNBLIE CUTYALN;
— BbIXOAUTb 32 pamKu Yy4yeb6HOro npeaMeTa U OCYLLECTBATb LefleHanpaB/ieHHbIA MOUCK
BO3MOXHOCTU LLUMPOKOI0 NepeHoca CpescTB M cnocoboB AeiCTBUS;
— BbICTpPaMBaTb WHAMBUAYaANbHYIO 06pa3oBaTe/IbHY0 TPAeKTOPUI0, YUUTbIBAsA OrpaHUyeHus co
CTOPOHbI pYruX YY4aCTHUKOB U PECYPCHbIE OrpaHNYEeHNS;
— MeHATb U yJepXXunBaTb pasHble NO3uLMK B NO3HaBaTe/IbHOW AeATeNIbHOCTU (BbITb YYEHUKOM W
yuutenem; (opMynmpoBaTb 06pa3oBaTesibHbIl 3anNpoC W BbINOHATL KOHCY/IbTaTUBHbIE (YHKLUN
CaMOCTOATE/IbHO; CTaBUTb MNpobreMy M paboTaTb HafL €e pelleHWeM; YMpaBfifiTb COBMECTHOWA
No3HaBaTe/IbHON LeATeNbHOCTbI0 U MOAYMHATLCS).

3. KOMMYHWKaTMBHbIE YH/BEPCabHble y4YeOHble LeNCTBIS
BbINYCKHUK HayumTCS:
— OCYLLeCTBNATb AeN0BY0 KOMMYHUKaUWIO, KaK CO CBEPCTHMKaMWU, TaK M CO B3POCNbIMU (Kak
BHYTPWU 06pa3oBaTe/lbHON opraHun3auun, Tak 1 3a ee npegenamm);
— MpW OCYLLEeCTBNEHWUN TPYNMNOBOM paboTbl ObITb KaK PYKOBOAUTENEM, TaK U YNeHOM NPOEKTHOA
KOMaH[bl B pa3HbIX ponsx (reHepatopoMm WAel, KPUTUKOM, UCMONHUTENIEM, NPE3EHTYIOWNM 1 T.
A
— pa3BepHYTO, IOTMYHO U TOYHO M3/araTb CBOK TOYKY 3peHMS C UCMO/b30BaHWEM afeKBaTHbIX
(YCTHBIX ¥ MUCbMEHHBIX) A3bIKOBbLIX CPEACTB;
— pacnosHaBaTb KOH(IMKTOreHHble CUTyauun 1 NpefoTBpawiaTb KOH(MIUKTbI A0 UX aKTUBHOIA
(hasbl;
— KOOPAMHMPOBaTb U BbIMOMHATL PaboTy B YCMOBUAX BUPTYaslbHOrO B3aMMOAeicTBus (Unu
COYeTaHUs peasibHOro 1 BUPTYa/IbHOrO);
— COrfacoBbiBaTb  MNO3WLMW  YNIEHOB  KOMaHAbl B  npouecce paboTbl Hag  06LWMM
NPOAYKTOM/peLIEHNEM;
— MNpeacTaBNATb My6ANYHO pe3ynbTaTbl UHAUBUAYANbHOW W TPYNMOBOW [eATENbHOCTU, Kak
nepef 3HaKOMOM, TaK 1 nepea He3HaKOMOW ayANTOPUEN;
— nogbwpaTb MapTHepOB [ANA  [ef0BOM  KOMMYHUMKaUWW, WCXOAA W3  COOBPaKeHWii
pe3yNbTaTUBHOCTU B3aMMOJENCTBUSA, a He IMYHbIX CUMMNATUIA;
— BOCMPUHMMATb KPUTUYECKME 3aMeYaHNs Kak pecypc CO6CTBEHHOI0 pa3BUTHUS;
— TOYHO M eMKO (POPMY/IMPOBaTh KakK KPUTUYECKUe, TaK U 0J06puTenbHble 3amMedaHus B afpec
APYruX nogein B paMKax [AefoBOi M 06pa3oBaTeflbHON KOMMYHWMKauuMW, u3beras npu 3TOM
JMYHOCTHBIX OLLEHOYHbIX CY>KAEHWIA.



10 knacc
Tema

Tema 1.
Teopusa
XMMWNYECKOTO
CTPOEHUS
OpraHnYeckKmx
COeVHEHNIA.
Mpupoaa
XUMMNYECKNX
cBA3ei

(3 vaca)

Tema 2.
Yrnesofopofabl
(9 vacos)
ANKaHbl -

2 yaca
HenpeaenbHble
yrnesofopoabl - 4
yaca

ApeHbl - 1 yac
MpupoaHbie
NCTOYHUKN ©
nepepaboTka
yrnesoAopofos - 2
yaca

CopepxaHue yyebHOro npeameTa

dopmMMpoBaHUe OpraHM4Yeckol XMMUW Kak Hayku. Teopus
CTPOEHNSA OpPraHMYecKUX COEfUHEHUN A. M. byTneposa.
YrnepogHblin ckenet. Pagukanbl. @PYHKUWOHaNbHble TPYMMbl.
Fomonoruvyeckuin pag. [Fomonoru. CTPYKTypHas un3omepus.
HomeHKknatypa.

JNeKTpPOHHaaA NpupoAa XMMWUYECKUX CBA3EA B OpraHU4Yeckux
CoefiHEHNAX.

Knaccnmnkaumnsa opraHMyYecKnX CoefuHeHNA.

JemoHcTpaumn. Oo6pa3suybl opraHunyecKunx BeLecTB "
matepuanos. Mogennm  MOJMeKYyn  OpraHMyeckux  BELLECTB.

PacTBOpMMOCTb OpPraHMYeckux BeLWecTB B BOAE W HEBOLHbIX
pacTBOpuUTENAX. MnaBneHwue, O6yI'I'IVIBaHVIe n ropeHumne
OpraHnN4YecKnx BeLLeCcTB.

ANKaHbl.

CTpoeHue ankaHoB. [omMonormyeckuin pag. HomeHknaTypa u
n3omepu4. dusnyeckme n XUMWYECKUe CBONCTBA asIKaHOB.
PeaKu,vm 3aMeLlleHnAa. I'IonyquVle n NPpMMEHEHNE a/IKaHOB.

MoHATME 0 UMKIoANKaHax.

JeMoHCTpaumn. B3pbiB cMec MeTaHa ¢ BO3AyxoM. OTHOLIEHUe
aJlKaHoB K KucnoTam, Wenoyam, pacTBopy fnepmaHraHara Kanuisa v
6poMHOW Boge.

NlabopaTtopHble ONbITbl. W3roTosneHue
yrneso40poL0B U rajsioreHNpPon3BOAHbIX.
PacueTHble 3afayu. HaxoxpaeHue MOMEKYNSAPHOW (QopMynbl
OpraHM4Yyeckoro coefnMHeHMs no macce (00bemMy) MPOAYKTOB
cropaHus.

HenpepenbHble yrnesooposb

ANKeHbI. CTpoeHue a/IKeHOB. Momonorunyecknii pag.
HomeHknatypa. Ws3omepus: yrnepogHoi LuUenu, MOM0XEHMNe
KpaTHOW CBAA3M, LWC-, TpaHc-uomepus. XmMMmyeckue cBolCTBa:
peakuunu OKWC/eHNA, npucoeanHeHns, nonMepunsaLmn.

MOAEHEﬁ MOieKyn

MnaHnpyemble NpegMeTHbIe
pe3ynbTaTbl OCBOEHUA NPOrpamMmmbl
Obyyvatowmecsa Hay4vaTcs:

- packpblBaTb Ha MpuMmepax poab XuMMUM B (DOPMUPOBaAHUU
COBPEMEHHON Hay4HOl KapTWHbI Mupa M B MPaKTUYECKON AeATeNbHOCTK
YesioBeKa;

- LEMOHCTPMPOBATb Ha MpPMMepax B3aMMOCBA3b MeXAYy XUMWUER W
OPYTUMU eCTEeCTBEHHbLIMWN HayKaMu;

- packpbiBaTb Ha npumMepax
cTpoeHusa A.M. byTtneposa;

- 00BACHATL MPUYMHLI MHOroobpasnsa BewecTs Ha OCHOBe 06LWUX
npescTaBneHUin 06 UX COCTaBe U CTPOEHUMN;

- NPUMEHATL npasuna cucTeMaTnyecKom MeXAyHapogHOM
HOMeHKNaTypbl KakK cCpeAcTBa pa3MyeHnsa N NLeHTUHUKaLNN BELLECTB N0 UX
COCTaBY N CTPOEHMUIO;

- COCTaB/IATb MONEKYNAPHbIE U CTPYKTYPHbIE (hOPMY/bl OPraHNYecKnx
BELLECTB KakK HOCUTeneil MHhopmaLnum o CTPOEHUN BeLLLecTBa, ero CBOMCTBAxX
M MPUHAANEXHOCTW K ONpeAesleHHOMY Kaccy COefiUHEHNIA;

NOJTIOXKEHNA TEoOpUnN XUMUYECKOTO

Obyyvatowmecsa Hay4vaTcs:

- XapaKTepnsoBatb opraHn4yeckue BeuwlecTtBa no coctaBy, CTPOEHUIO U

CBOCTBAM, YycTaHaBAMBATb  MPUUUHHO-CMEACTBEHHbIE  CBSA3W  MeXfay
AaHHbIMU XapaKTepucTMKamMmu BelecTBa;
- NPUBOAUTL  MPUMEPbl  XWUMUYECKUX peakuuil, packpbiBaloLWnx

XapaKTepHble CBOWCTBA TUMWYHBLIX MpeAcTaBUTeNeli KaccoB OpraHUYecKux
BELLECTB C LeNblo UX MAEHTUHOUKALUMN U 06bACHEHUA 06/1aCTV NPUMEHEHUS;

- NMPOrHO3MpPOBaTb BO3MOXHOCTb MPOTEKAHUS XUMUUYECKUX peaKLnii Ha
OCHOBE 3HaHWii 0 TMNax XMMMWUYECKOW CBSI3M B MOJIEKY/ax pPeareHToB W KX
peaKUMOHHO CNoco6HOCTH;

- Mcnosb3oBaTb 3HaHWA O COCTaBe, CTPOEHUU U XUMUYECKMX
CBOMCTBax BelecTB pAna 6e30MacHOro MNPUMEHEHUS B MNpaKTUYecKom
LeATeNnbHOCTH;

- NPUBOAUTL MPUMEPbI MPaKTUYECKOr0 MWCNO/b30BaHUS MPOAYKTOB
nepepaboTky  HepTM WU MNPUPOJHOr0o  rasa, BbICOKOMOAEKYNSAPHBbIX
COeJUHEHUN (nonuaTuneHa, CUHTETMYECKOro  KayyykKa, aueTaTHOro
BOJIOKHA);

NPOBOAUTbL pacyeTbl Ha HaxXO0X[eHWUe MOMNEKYNSAPHON opMynbl



Tema 3.
Kucnopopcognepx
awue
opraHnyeckue
coefiMHeHMA

(11 yacoB)
cnupTbl n
heHonbl - 3 yaca.
Anbpernisl,
KETOHbI "
Kap6oHOBbIe
KNCcNoTtbl - 3 yaca.
CnoXHble aupbl.

MpvMeHeHNe a/iKeHOB.

AnkapuneHbl. CTpoeHue. CBoiicTBa, npumeHeHue. [pupogHbIi
Kay4yK.
AnKuHbl. CTpoeHue auetuneHa. [omonor U  n30OMepbl.

HomeHknaTtypa. ®unsnmyeckne M XuMmmuyeckue cBoiicTBa. Peakuum
npucoeanHeHnsa 1 3amMelLeHns. NMpruMeHeHue.

JemoHCcTpaumn. MonyuveHune auetTuneHa Kap6uaHbIM Croco6oM.
B3anmopeiicTBue aueTuseHa ¢ paCTBOPOM MepMaHraHaTta Kaausa u
6pomHO Bopaoii. FopeHne aueTuneHa. PasnoxeHue Kaydyka npu
HarpeBaHWM M UCNbiTaHUE NMPOAYKTOB Pa3/ioXKeHUS.
MpakTuyeckas paboTa. MonydyeHue 3TUeHA W M3Y4yeHUe €ro
CBOWCTB.

ApomaTunyeckue yrnesoaopoabl (apeHsbl)

CTtpoeHune 6GeH3ona. Visomepusa n HomeHKnatypa. ®usnyeckue u
XUMUUecKune CBOWCTBa 6eH3o0na. Fomonorn 6eH3ona.
leHeTUYecKas CBS3b apoMaTU4YeCKMX YrneBOAOPOA0B C APYTrMMMU
KfiaccaMu yrieBoj0poL0B.

JemMoHcTpaunmn. BeH30M1 Kak pacTBOpuUTenb, ropeHue 6eH3ona.
OTHoweHne 6eH30/1a K BpOMHOI BOAe M pacTBOPY NepMaHraHarta
Kanusa. OKucneHne Toayona.

MprpoaHble NCTOYHUKKN N NepepaboTKa yrnesoa0poaos.

MpupoaHblii  ra3. HedpTb ©  HedTenpoAyKTbl. ®Pusnyeckne
cBolictBa. Cnocobbl nepepaboTKy HedTw.

JemoHcTpaumn. OsHakomaeHue ¢ o6bpasyamMy  MPOAYKTOB
HeTenepaboTKM.

CnupTbl 1 GheHoNbI

OpHoaTOMHbIE  npefjesibHble  cnupTbl. CTpoeHue  MONEKYN,
(PyHKUMOHanbHas rpynna. BogopogHas cBA3b. W3omepua u

HoMeHKNaTypa. CBoiicTBa MeTaHona (3TaHona), MNOMy4YeHUe W
npuMeHeHne. ®U3NONOTNYECKOE AeCTBUE CAUPTOB Ha OpPraHuU3m
yenoBeka.

MHOroaToMHble CAUPTbI. DTUAEHIIMKONb, FAnuepuH. CBoONCTBa,

npruMeHeHMe.
®eHonbl. CTpoeHWe MoMeKynbl (eHona. B3auMHoe BAUAHUE
aToMoOB B MOJieKy/fe Ha npumMepe (eHona. CB.olicTBa.

TOKCUYHOCTb (heHona U ero coegnMHeHuit. NMpumeHeHne deHona.
CeHeTMYecKas cNUPTOB U heHONa C Yr/1eBoA0pOaMU.
JemoHCcTpauunn. BsanmogeiicTBue teHona ¢ 6pOMHOI BoAol K

yrnesogopoga no npogyKtam cropaHuma v no ero OTHOCUTENIbHOW M/IOTHOCTHU
N MacCoBblIM A0N1AM 3/IEMEHTOB, BXOAALWMNX B €ro coCctaB;

O6yualoLecs NoayyaT BO3SMOXHOCTb HAYUYUThCA:

- MCMNONb30BaTb MeTOAbl HAay4yHOro MO3HAHWS MNPWU  BbIMOSIHEHUN
NPOEKTOB U YyuyeGHO-UCC/Ief0BATENIbCKMUX 3afad Mo MW3Y4YeHUI0 CBOWCTB,
cnocoGoB NOMyUYeHUs 1 pacno3HaBaHWs OPraHNUYeCKNX BELLEeCTB;

- ycTaHaBNMBaTb reHeTUYECKyHo CBS3b Mexnay Knaccamu
opraHuyecKux BewecTB A58 060CHOBAHWUSA MPUHLMUNWNANIbHOW BO3MOXHOCTHU
NoNyyYeHUsi OPraHNUYeCcKnUX COeaNHEeHN I 3aJlaHHOr0 cocTaBa U CTPOeHUS;

- ycTaHaB/MBaTb B3aMMOCBSI3U MeXAy (hakTamu M Teopuein, NpUUnHoON
W CNeACTBMEM MpW aHanuse MPoGAEeMHbIX CUTyauuin u 060CHOBaHMK
NPUHUMAEMbIX PeLleHNii Ha OCHOBE XUMUUYECKUX 3HAHWIA.

Obyuvatowmecs Hay4vaTcs:

- NPUMEHATb npasuna cucTeMaTuyecKoi MeXAYyHapoaHOo’
HOMEHK/AaTYpPbl KaK CpeaAcTBa pas/IMdyeHna n I/I,CI,EHTI/I(*JI/IKaLI,VII/I BeELWLeCTB Mo NX
COCTaBY W CTPOEHUIO;

- COCTaB/IATb MOJIEKYNAPHbIE N CTPYKTYPHble (DOPMY/ibl OPpraHN4YecKmnx
BELLECTB KaK HocuTenei I/IH(*)OpMaLI'I/II/I 0 CTPOEHMNN BeEULECTBA, €r0 cBOMCTBAX
N NPUHaANEXHOCTN K ONpeaeneHHOMY Knaccy COeiUHEHNI;

- XapaKTepnsoBatb opraHn4yeckne seujecTtBea no cocrtaBy, CTPOEHUIO U

cBolicTBam, YyCTaHaB/AMBATb  MPUUYMHHO-CNEACTBEHHbIE  CBA3W  MEXAY
AAaHHBIMU XapaKTepucTMKamMu BeLLecTBa;
- NPUBOAUTL  MPUMEPbl  XWUMUYECKWUX peakuuil, packpbiBalLnx

XapaKTepHble CBOWCTBA TUMWYHBLIX MpeAcTaBUTeNeli KaccoB OpraHUYecKux
BELLECTB C Le/bi0 UX NAEHTUPUKALUY U 06BACHEHUS 061aCTU NPUMEHEHUS;



XXupbl - 2 yaca.
Yrnesogbl - 3
yaca.

pacTBOpOM rmgpokcufga Hatpusa. PacTBopeHue ravuepuHa B Bofje.
Peakuusa rnuuepuHa c rugpokcugom megu (11).

PacueTHble 3afayn. PacueTbl MO XMMUYECKUM YpaBHEHUSIM, NpK
YC/IOBUW YTO OAHO M3 pearnpyroLwnx BewecTs JaHO B U3ObITKe.
Aﬂb,qerl/l,ﬂ,bl, KeTOHHbI, Kap60HOBbIe KNCNOThbI

Anbperngbl. KeToHbl. CTpoeHue Mosnekyn. ®PyHKUMOHaNbHadA
rpynna. W3omepua ©n  HOMeHKnatypa. dopmanbgerng u
aueTanbaernj: cBOWCTBa, MOAYyYEeHUE U NMPUMeHeHMe. ALETOH -
npeAcTaBUTeNb KETOHOB. [MpuMeHeHMe.

OpHococTaBHble MpefefibHble KapboHOBble KUCNOTbl. CTpoeHue
Mosiekyn. ®PyHKLUMOHanbHasa rpynna. Misomepnsa n HomeHkKnaTypa.
CBoiicTBa Kap60HOBbIX KUCAOT. MprMeHeHMe.

KpaTkue cBefileHUA 0 HenpegenbHbIX KapObOHOBbLIX KNCOTaXx.
MeHeTMyecKaa €BA3b KapbOHOBLIX KUCMOT C APYrMmun Kniaccamu
OpraHMyecKnx CoegMHEHWNA.

JemoHCcTpaumnn. rlonydveHne a3TaHaNsl OKMUC/AEHWEM 3TaHofa.
B3aumogelicTBue MeTaHans (3TaHans) € aMMuMayHbIM PacTBOPOM
okcmpa cepebpa (1) u rngpokcugom megm (I1). PacTBopeHue B
aLeToHe pasNNYHbIX OPraHNYecKNx BeLecTs.

PacueTHble 3afjayn. OnpegeneHWe MaccoBOil UAN 0GHLEMHONA
[ONKN BbIXo4a NPOAYKTa peakumn OT TeOPeTUYECKM BO3IMOXXHOTO.
Xupbl. Yrneesofasl

XXupbl. HaxoxgeHune B npupoge. CeoicTBa. NprumeHeHue.
Motuwune cpegctea. [MpaBuna 6esonacHoro ob6patieHna co
cpefcTBaMu 6bITOBOM XUMUN.

CnokKosa. CTpoeHue MOJIEKY/IbI. CBolicTBa r/1I0KO3bl.
MpumeHeHne. Caxaposa. CBOWNCTBa, MPUMEHEHMUE.

Kpaxman v uenntonosa - npeactaBUTeNy NPpUPOAHbIX MOTMMEPOB.
Peakuusa nonuMkKoHAeHcaunn. dusnyeckme U XUMUYECKUe
ceoiicTBa. HaxoxpgeHune B npupoge. MNMpumeHeHue. AueTaTHOe
BOJIOKHO.

JemMoHCTpaunn. PacTBOPMMOCTb XXUPOB, [0KAa3aTe/llbCTBO MX
HenpeaenbHOro xapakTepa, OMblNeHUe XWposB. CpaBHeHUe
CBOWCTB Mbl/la U CUHTETUYECKUX MO L NX CPEACTB.
B3anmopeiicTBMe  T/IlOKO3bl C  TUAPOKCULOM  MeAu (.
B3aumogelicTBMe T[/OKO3bl C aMMuayHbIM pacTBOPOM OKcuaa
cepebpa (1).

B3aumogelicTBue caxapossbl c rMAPOKCNA0M Kanbuus.
B3aumogelicTBue Kpaxmana ¢ Wogom. [maponus Kpaxmana.



- MUCnonb3oBaTb 3HAHMA O cOCTaBe, CTPOEHUM U XUMUYECKUX
cBolicTBax BewecTB fAns 6e30MacHOro MNPUMeHeEHUSs B NpPaKTUYecKol
LeAaTeNbHOCTH;

- npuBOAMTL NpPUMEPbl MNPAKTMYECKOro WCMNONb30BaHUA MNPOAYKTOB
nepepaboTky  HehpTM WM  NPUPOLHOrOo  rasa, BbICOKOMOJIEKYNAAPHbBIX
coefMHeHMH  (NnonuMaTuneHa, CUHTETUUYECKOro  KayudyKa, aleTaTHOoro
BO/IOKHA);

- BNafeTb npaBuiamMu M npuemamun  6es3onacHoin  paboTbl ¢
XUMUUYECKMMU BeWecTBaMM N nabopaTopHbIM 060pYyAOBaHNEM;

- MPOBOAWTbL pacyeTbl Ha onpejefieHne MaccoBOoW WAM 0O6bEMHOW fonwu
BbIX0fa NPoAyKTa peakuumn oT TEOPETUUECKM BO3MOXHOIO.

- npeAcTaBNATb NYyTU pelleHUs rnobanbHbIX Npobiem, CTOSWUX Nepeq
Ye/IoBEYECTBOM: 3KONOTMUYECKMX, IHEPTETUYECKNX, CbIPbEBBIX, U POSIb XUMUU
B peleHnn aTUX Npobnem.

- OCYW,ecTBAATL MOUCK XUMMWUYECKOW WHGpOpMauMmM Mo HasBaHWSM,
naeHTUdnKaTopam, CTPYKTYPHbIM hOopMy/aam BeLLEeCcTB;

- NPOBOAUTL OMbITbl MO pacno3HaBaHWI OPraHWYeCKMX BeLLecTB:
rAvueprHa, YKCYCHON KWUCIOTbl, HEMPeAebHbIX XXWPOB, 1I0KO3bl, Kpaxmana,
6eNKOB - B cOCTaBe MULLEBbIX MPOAYKTOB M KOCMETUYECKUX CPeACTB;

O6yuatoLecs noayyaT BOSMOXHOCTb HAYUUThCA:

- MCNONb30BaTb MeTOAbl HAay4yHOro MO3HAHWS TMpPWU  BbIMOSIHEHUN
NMPOEKTOB U Y4eGHO-UCCMEA0BATE/NIbCKUX 3afay Mo M3Y4YeHU CBOWCTB,
crnoco6oB NOMyYeHUs 1 pacno3HaBaHWS OPraHUUYECKUX BELLECTB;

- ycTaHaB/MBaTb reHeTUYEecKyHo CBSI3b Mexay Knaccamu
OpraHMYeckUx BELLECTB ANl 060CHOBAHUS MPUHLMUNMUANLHOW BO3MOXHOCTM
NoslyuYeHUs OpraHMYecKUX COeAUHEHWI 3alaHHOT0 COCTaBa U CTPOEHUS;

- yCTaHaB/MBaTb B3aMMOCBS3U MeXAY (haKTamu U Teopueid, MpuUnNHON
MW CcneacTBMEM NpuW  aHaiuMse NpPO6AEMHbIX CcUTyauuii 1M 060CHOBaHWYK
NPUHUMAEMbIX PeLleHnli Ha OCHOBE XMMMUYECKUX 3HAHWIA.



Tema 4.
A3oTcojepxatiu
€ OpraHmnyeckune
COefMHeHMA

(5 vacog)
AMWHBI - 2 4aca.
AMMWHOKUCNOTHI.
Benkun - 1uyac.
AsoTcogepxaline
reTepoumnKanYecK
ne CoeHEHUSA.
HyknenHoBble
KUC/OTbI. - 14ac.
Xnmma n
340pOBbE
yenoseka. - lyac

O3HakoM/eHMe ¢ o6pasyamm
BOJIOKOH.

MpakTuueckas paboTa. PeweHne 3KCNepUMEHTaNbHbIX 3ajad
Ha noflyyeHune 1 pacno3HaBaHNe OPraHMYeCcKnX BeLecTB.

NMPUPOAHBLIX W WCKYCCTBEHHbIX

AMWHDBI.

AMnHbl. CTpoeHue wmonekyn. AmuHorpynna. ®Pusnyeckue wu
XMMUYecKue cBoncTBa. AHUIUH. CBONCTBA, MPUMEHEHME.
AMWHOKUCNOTBI. WM3omepusa un  HomeHknatypa. CBolicTBa.

AMWUHOKWNCMIOTblI KakK aMdJOTeprle opraHn4yeckne coeguHeHNA.
MpumeHeHNne.

AMUWHOKMUCNOTbI. Benku.

benkn - npupogHbie nonumepbl. CocTaB W CTPOEHMeE.

dun3nYecKne U XMMUYECKUNe CBOIMCTBA. MpeBpaleHune 6en1KoB B
opraHusme. Ycnexu B U3YYEHUN U CUHTE3E 6e1KOB.

A3oTcoaepxaliue reTepouuKnMyeckune COEAUHEHNS.
HyKI'IeI/IHOBbIe KNCNOThbI.

A30TUCTble  OCHOBaHMsA. [lypuHOBbIE W  NUPUMUSUHOBBIE
oCHOBaHMA.  HykneoTuabl.  KomnnemeHTapHble  a30TUCTble
OCHOBaHMs.

Xumusa n 300p0BbE YeNnoBeKa. PapmakKonornyeckas XuMmus.
JNekapcTBa. MpoGnemsl, CBA3aHHbIE c npUMeHeHneM
NeKapCTBEHHbIX NpenapaTtos.

JeMoHCTpaunm. Okpacka TKaHW aHWIMHOBBLIM KpacuTesem.

[loKa3aTeNbCTBO HaMuusa (YHKLMWOHANbHbLIX FTPYNM B pacTBopax
aMUHOKUCNOT. LiBeTHble peakuunm Ha 6enku (6uypetoBas u
KCaHTOMPOTeNHOBAS).

Obyuvatowmecs Hay4vaTcs:

- NMPUMEHATDb npasuna CUCTEMATUYUYECKOW ME)K,quapo,quﬁ
HOMEHKNATYPbl KaK CpeacTBa passindyeHna u I/I,U'eHTI/I(bI/IKaLI'I/II/I BELWECTB MO UX
COCTaBYy W CTPOEHUIO;

- COCTaB/IATb MOJIEKYNAPHbIE N CTPYKTYPHble (QOPMY/bl OpraHN4YecKmnx
BELWLECTB KaK HocuTenei I/IH(*)OpMaLI'I/II/I 0 CTPOEHMNN BeUlECTBA, €ro cBoOMCTBAX
N NPUHaANEXHOCTN K ONpeaenNeHHOMY Knaccy COeiUHEHNI;

- XapaKTepnsoBaTtb opraHnyeckne BeuwlecTtBea no cocraBy, CTPOEHUIKO U

cBoicTBaM, yCTaHaB/nBaThb NPNYNHHO-CNEeACTBEHHbIE CBA3N Mexay
AaHHbIMWN XapaKTeEPUCTUKaMn BELWECTBA,
- npuneoaAnNTb npunmepbl XNUMUNYEeCKnNX peaKLl,VIVI, pacKpbiBawWKnX

XapaKTepHble CBOIACTBA TUMNUYHbIX I'IpE,qCTaBVITe]'IeVI K/laCcCoB OpraHmM4yeckKunx
BeW,ecTB C LEeNbo NX VI,lJ,eHTVI(*JVIKaLI,VII/I N 06bSACHEHNA 06/1aCTKU NMPUMEHEHNA;

- nmcnonb3oBatb 3HaHMA O cocCTaBe, CTPOEHUN U XUMUYECKUX
cBOMCTBax BewecTts And 6esonacHoro NPUMEHEHNA B I'IpaKTVIHeCKOI7I
NeATENBHOCTW;

- NPUBOAUTL MNpPUMEPbI
(hapMaKo/IorMyecKol Xumum;

- BfafeTb npaBuiamum U npuemMamu  6e30nacHoiA
XUMUYECKMMU BellecTBaMu U Na6opaTopHbIM 060pyL0BaHUEM;

- NpeAcTaBAsiTb NYTU PeLleHUst TNo6anbHbIX NPo6aeM, CTOSWUX Nepes
Yen0BeYECTBOM: 3KOJIOTMYECKUX, IHEPTETUYECKUX, CbIPbEBLIX, U PO/b XMMUN
B peLleHUmn 3TUX Npob6rem.

- OCYLLECTBMSATb MOWCK XMMUYECKOW WHGpopMaLuyM Mo Ha3BaHUSM,
VAEHTUDNKATOPAM, CTPYKTYPHbIM (DOPMYy/aM BeLLecTB;

O6yualoLecs NoayyaT BO3MOXHOCTb HAYUYUThCA:

- MCMNONb30BaTb MeTOAbl HAay4yHOro MO3HAHWS MNPWU  BbIMOSIHEHUN
NPOEKTOB U YyuyeGHO-UCC/Ief0BATENIbCKMUX 3ajad Mo M3Y4YeHUI0 CBOWCTB,
CnocoGoB NOMyUYeHUs 1 pacno3HaBaHWs OPraHNUYeCKNX BELLEeCTB;

- ycTaHaBNMBaTb reHeTUYEeCcKyto CBSI3b Mexnay Knaccamu
OpraHMYeckux BeLLECTB AN 060CHOBAHUS MPUHLMUMWANLHOW BO3MOXHOCTM
Nofly4YeHUst OPraHNUYECKMX COeANHEHUN T 3aJaHHOr0 cocTaBa U CTPOEHUS;

- ycTaHaBNMBaTb B3aMMOCBSA3M MeXAy pakTamu v Teopueli, MpUUNHOIA
W crneicTBMEM TNpW  aHanu3e Mpo6AEeMHbIX cuUTyauuii M 060CHOBaHWUYK

npakKTn4ecKoro wucnosb3oBaHMA MNPOAYKTOB

pa6boTbl ¢



Tema 5.
Xnmuns
nonvMmepoB
(6 vacos)

CuHTETMYECKUE nonunmepsbl

MoHATUE O BbICOKOMOJIEKYNAPHBLIX CcOeAuMHEHUAX. [lonnmepsl,
nosyyaemble B peakuumax nonumepusaumm. CTpoeHUe MOMEKY/.
MonuatnneH. MonunponuneH. ®eHongopmanbierngHblie CMObI.
CunHTeTMUecKMe Kayydyyku. CTpoeHue, CBOWCTBa, MNOMYYEHUE WU
NPUMEHEHME.

CuHTeTMYecKNe BOSIOKHA. KanpoH. JlaBcaH.

JemoHcTpaumn. O6pasubl naacTMace, CUHTETUYECKUX KayuyKOB
N CUHTETUYECKNUX BOSTOKOH.

MpakTuyeckas paboTa. PacnosHaBaHue NaacTMacc U BOJIOKOH.

NPUHUMAEMbIX pELlJeHI/If/] Ha OCHOBE XMMWYECKMNX 3HAHWUN.

Obyuvatowmecs Hay4vaTcs:

- NPUMEHATb npasuna cucTeMaTuyecKkoi MeXAYyHapoaHO’
HOMEHK/AaTYpPbl KaK CpeaACTBa pas/INdeHna n I/I,CI,EHTI/I(*JI/IKaLI,VII/I BeLWLeCTB Mo nX
COCTaBYy W CTPOEHUIO;

- COCTaB/IATb MOJIEKYNAPHbIE N CTPYKTYPHble (QOPMY/ibl OPraHN4YecKnx
BELLECTB KaK HocuTenei I/IH(*)OpMaLI'I/II/I 0 CTPOEHMNN BeUlECTBA, €ro cBOMCTBAX
N NPUHaANEXHOCTN K ONpeeneHHOMY Knaccy COeiUHEHNI;

- XapaKTepnsoBaTtb opraHn4yeckne BeuwecTtBea no cocraBy, CTPOEHUIKO U
CBOI7ICTBaM, yCTaHaB/nBaThb NPNYNHHO-CNEeACTBEHHbIE CcBA3N Mexnay
AaHHbIMU XapaKTEPUCTUKaMWN BELWLECTBA;

- ncnosb3oBaTb 3HaHUA 0 COCTaBe, CTPpOEHUNN N XUMMNYECKNX
cBOCTBax Bewecrts And 6es3onacHoOro NMPUMEHEHNA B HpaKTMHECKOﬁ
AEATENBHOCTU;

- npuneoaAnTb MNpPpUMEPbI MNPakKTNUYe€CKOro wuMcnonb3oBaHUA NPOAYKTOB
nepepaboTkym  HeTM WU  NPUPOLHOro rasa, BbICOKOMONEKYNAPHbIX

coefMHeHMn  (NonuMaTuaeHa, CUHTETMYECKOro  Kaydyka, aueTaTHOro
BOJ/IOKHA);
- BNajeTb npaBunamy M npuemamu  6esonacHoi  paboTbl ¢

XUMUYECKMMM BelecTBamMmu U nabopaTopHbIM 060pyJ0BaAHUEM;
- MPOBOAMTbL pacyeTbl Ha OMNpeAesieHWe MaccoBO WAN 06bLEMHON A0NKU
BbIX04a NPOAYKTa peakLuy 0T TEOPeTUYECKU BO3MOXHOTO.

- npescTaBNsATb NYTU PelleHUs rno6anbHbIX NPo6aeM, CTOSILLMX Nepes
Yef0BeYECTBOM: 3KOJIOTMYECKUX, IHEPTETUUYECKUX, CbIPbEBbLIX, U POSb XUMUN
B peLleHUmn 3TUX Npob6riem.

- OCYLECTBMSATb MOWCK XMMUYECKOW WHGpopMaLuyM Mo Ha3BaHUSM,
VUAEHTUDMNKATOPAM, CTPYKTYPHbIM (DOPMY/iaM BELLECTB;

O6yualoLecs noayyaT BOSMOXHOCTb HAYyUUThCA:

- MCMNOMb30BaTb MeTOAbl HAy4YHOro TO3HAHUS NPU  BbIMO/THEHUN
NMPOEKTOB U YyuyeGHO-UCC/Ief0BATENbCKMX 3afjay Mo MW3Yy4YeHUI0 CBOWCTB,
Cnoco6oB NOMyUYeHUs 1 pacno3HaBaHWS OPraHUUYECKUX BELLECTB;

- ycTaHaBNMBaTb reHeTUYEecKyto CBA3b Mexnay Knaccamu
OpraHMYeckux BeLLECTB A/ 060CHOBAHUS MPUHLMUMAWANLHOW BO3MOXHOCTM
NoNy4YeHUsi OPraHNYeCKUX COeANHEH NI 3alaHHOT0 COCTaBa M CTPOEHMS;

- yCTaHaBNMBATb B3aMMOCBA3W MeXAy (pakTaMu U Teopueii, MpUYMNHON
M CNeACTBMEM MpM aHanuse MpPo6AeMHbIX CUTyauuin u 060CHOBaHMM
NPUHUMAEMbIX PeLleHNt Ha OCHOBE XUMUYECKUX 3HAHWIA.



11 knacc

MoBTopeHue kypca xumuun 10 knacca lyac/24aca

Tema 1
BaxHenwne
XUMUYECKUNE
MOHATNSA U
3aKOHbI

(4/8 vacos)

Tema 2.
CTpoeHue
BellecTBa
(3/7 vacoB)

TeopeTnyeckue 3aKoHbl Xxumun 19/38 yacos

ATOM. XuUMMUYecKUiA 3nemeHT. WM30TOMbI.
C/MIOXHble BellecTBa.

3aKOH CcOXpaHeHUsa Maccbl BeLLecTB, 3aKOH COXpaHeHUs U
npesBpaleHns 3HepPrunm npm XUMUYeCKUX peakumax, 3aKoH
NnocTosAHCTBa cocTaBa. BeuwecTBa MOJIEKYIAPHOTO "
HEMOJIEKYIAPHOIO CTPOEHUA.

ATOMHbIE opbutanmu, 3-, p-, n-, {-3NeKTPOHHbI.
Oco6eHHOCTU pa3MelleHUs 3N1eKTPOHOB Mo opbuTansm B aTtomax
ManblX W 60AbWINX NEepuofoB. JHepreTUHecKme YpPOBHMU,
nofypoBHu. CBs3b NePUOAMYECKOr0 3aKOHa U MEepuognyecKoi
CUCTEMblI XUMWUYECKUX 3/IEMEHTOB C TEOPWEN CTPOEHMS aToMOB.
KOpoTKWUI 1M ANWHHBIA  BapuaHTbl  Tabanubl  XMMUYECKUX
3neMeHTOB. MonoXeHNe B NeEPUOANYECKON CUCTEME XUMUYECKMX

MpocTble u

31EMEHTOB Bojgopopaa, naHTaHounpaos, aKTnHomnagoBs n
MCKYCCTBEHHO MO/TYHYEHHbIX 3/IEMEHTOB.
BaneHTHOCTb n Ba/IEHTHbIE BO3MOXHOCTHN aToMOB.

Mepuognyeckoe N3MeHeHMe BaJIEHTHOCTM M pa3MepoB aTOMOB.

PacyeTHble 3afayl. BbluucneHve Mmaccbl, 06bemMa Wau
KONMyecTBa BewecTBa MO W3BECTHOW Macce, 06bemy wWau
KO/IMYEeCTBY BellecTBa OAHOr0 U3 BCTYNUBLUMX B peakuuo wuam
NoONYy4YMBLUNXCH B pe3y/ibTaTe peakuuUun BewecTs.

Xumunueckas cBs3b. Buabl M mMexaHW3Mbl 06pa3oBaHUS
XMMUYECKOA cBA3N. MoHHaa cBA3b. KaTWOHbI W aHWOHBDI.
KoBaneHTHass HenonspHasa cBA3b. KoBaneHTHas nonsipHas CBA3b.
dneKTpooTpuLaTenbHoCTb. CTeneHb OKUCNEHUA. MeTannumyeckas
cBsA3b. BogopoaHasa cBA3b. MpocTpaHCTBEHHOE CTPOEHME MOMEKY/
HEOPraHMYeCKUX N OpraHMYeCcKUX BELLECTB.

Tunbl KpUCTaNINYeCKNX PELIETOK W CBOMCTBA BELLECTB.

MpuWyYnMHbl  MHOroo6pasvsi BeLWecTB: WM30MepuUs, romMonorus,
annoTponus, N3oTonus.
JemMoHcTpaunm. Mogenu MOHHbIX, aTOMHBbIX,

MOJIEKYNIAPHBIX W MeTaN/IMYecKUX KPUCTA/I/IMUECKUX PELUETOK.

ekt TuHgans. Mogenu MofieKyn N30MepoB, FOMOJIONOB.
PacueTHble 3afayn. BbluucneHue Maccbl (KOM4YecTBa

BeLLecTBa, 06bema) NpogyKTa peakuuu, ecim Ans ero nosydeHus

Obyyvatowmecsa Hay4vaTcs:

- NMOHNUMaTb (*)I/ISVIHBCKVIVI CMbIChn I'Iepmo,qmquKoro 3aK0OHa

ﬂ,.|/|. MeH,qeneeBa M Ha ero OCHOBE O0OBACHATb 3aBUCMMOCTb CBOWCTB

XNMNYECKNX 3/TIEMEHTOB U 06pa3OBaHHbIX MMW BELWECTB OT 3/IEKTPOHHOTO

CTPOEHNA aTOMOB;

- 06BACHATHL NPUYNHBI MHOFOOﬁpa3VIﬂ BeLW,eCTB Ha OCHOBE 06LLI,VIX
npeacTaBfieHUiA 06 UX COCTaBe M CTPOEHUMN;

- NMPUMEHATDb npasuna CUCTEMATUYECKON ME)K,quapO,qHOﬁ
HOMEHKNATYPbl KaK CpeacTBa passindyeHna m I/I,quTI/I(bI/IKaLI'I/II/I BELWECTB MO UX
COCTaBYy W CTPOEHUIO;

- OCyWecTBNATbL MNOUCK XUMUYECKON I/IH(bOpMaLI'I/II/I no Ha3BaHUAM,
nieHTU@UKaTopam, CTPYKTYPHbIM hopMynam BeLlecTs;

- KPUTN4YeCcKun oueHunBaTb n MHTEPNPETNPOBATDL XNUMUNYECKYHO
MHGOpMaLKnio, cofepxalylcs B  COO6GWEHMAX CPeAcTB  MaccoBOiA
MHpopMaummn, pecypcax MHTepHeTa, Hay4YHO-MONYNSAPHbIX CTaTbAX C TOYKWU
3peHNA eCTeCTBeHHO-HayHHOVI KOPPEKTHOCTHU B uenax BblABNEHUNA
OWMBOUHBIX CYXAEHUR N (HOPMUPOBAHNSA COOGCTBEHHOM MO3ULUN;

O6yuatowmecs noayyatT BOSMOXHOCTb HAYUUTbCS:

- yCcTaHaB/MBaTb B3aMMOCBA3M MeXAY (haKTamu U Teopuei, NpUYnHomn
W CNneACTBMEM MNpPWU aHanu3e MNpPO6GAEMHbIX CUTyauuint u 060CHOBaHUU
NPUHUMAEMbIX peLUEHI/IVI Ha OCHOBE XMMWUUYECKUX 3HAHWIA.

Obyuvatowmecs Hay4vaTcs:

- AEMOHCTpUpOBaTb Ha NpuMepax B3aMMOCBA3b MeXAy XUMuen un
APpYyrmMmmnm eCTeCTBEHHbIMW HayKaMu;

- packpbiBaTb Ha Mpumepax TMOJIOXEHUA Teopunm XMMMUYeCcKoro
cTpoeHusa A.M. byTtneposa;

- noHMMaThb hmsmyeckunii CMbIC/ Mepnognyeckoro 3aKoHa
O.N. MeHfeneeBa M Ha ero O0CHOBe O6BACHATb 3aBMCUMOCTb CBOWCTB

XUMUUYECKNX 3/IEMEHTOB U 06pa3oBaHHbIX MMMW BeLLECTB OT 3/1eKTPOHHOTO
CTPOEHUS aTOMOB;

- OCYLECTBMATL MOWCK XMMMWYECKOW WHGpopMaLuyM Mo Ha3BaHUSM,
NLEHTU(PMKATOPAM, CTPYKTYPHbIM (DOPMY/iaM BELLECTB;

- KPUTWUYECKN  OUEHMBaTb W  WHTEPNpeTMpoBaTb  XMMUYECKYIO
UH(OpMaLuio, COAepXallylcss B COOGWEHWSAX CPeAcTB  MAaccoBOiA
UH(opMauum, pecypcax MHTepHeTa, HAyUHO-MONYASPHbIX CTaTbsAX C TOYKWU



Tema 3.
Xunmnyeckue
peakuum

(3/6 vacos)

Tema 4.
PacTtBophl
(5/10 vacoB)

LaH pacTBOp C OMNpejefieHHOW MaccoBO [0Meid WMCXOAHOro
BellecTBa.

Knaccugunkaums XUMUNYECKUX
HEOpPraHWUYecKo 1 opraHNYecKom XumMun.

CKOpoCTb peaKkuuu, ee 3aBUCUMOCTb OT PpPasIMYHbIX
(hakTopoB. 3aKOH AeACTBYHOLWMX Macc. OHeprusa akTuBayuu.
Katanus u katanusatopbl. O6paTuMOCTb peakuuin. Xmmuyeckoe
paBHoBecue. CMelLeHNEe paBHOBECUSA MOA AENCTBMEM pPas3fiMUHbIX
takTopoB. [lMpuHumn JlellaTtenbe. [1poM3BOACTBO CEPHOWA
KNCMOTbl KOHTAKTHbLIM CNOCO60OM.

peakuywnii B

JeMoHCcTpauun. 3aBUCMMOCTb CKOPOCTU peakuum oT
KOHUeHTpauum un  TemnepaTypbl. Pa3noxeHue nepokcuga
BOAOpPOAAa B MPUCYTCTBUM KaTanusatopa. OnpegeneHve cpefbl
pacTBopa c NOMOL b0 YHUBEPCAIbLHOTO UHAMKATOPA.

NabopaTopHble ONbITbl. MpoBeaeHVe peakLUUil NOHHOTO
06MeHa ANl XapaKTepUCTUKMN CBOWCTB 3/1EKTPOINTOB.

MpakTnyeckas paboTa. BnuaHue pasnuyHbiX GaKTopoB
Ha CKOPOCTb XMMUUYECKO peakyuu.

PacueTHble 3afauu. BoluncieHue maccbl (KOMMUecTBa BelLecTBa,
o6bemMa) MpoAayKTa peakuuu, eciu M3BeCTHA Macca WMCXOAHOTO
BELLLECTBA, COAEPKALLErO ONPefeNeHHY0 400 NpUMeceit

OucnepcHble cucTeMbl. VCTUHHBbIE pacTBOpbl. Cnocobbl
BbIPa)XXEHMS  KOHLUEHTpauuum  pacTBOpPOB:  MaccoBas  fons
pacTBOPEHHOTO BELLEeCTBa, MonsipHast KOHLeHTpayus.

3PEHUSI  eCTeCTBEHHO-HAYy4YHOI  KOPPEKTHOCTM B  LeNsx
OWMNBOYHbBIX CYXAEHWA N (hOpMUPOBAHNS COGCTBEHHOW NO3NLUK;
Obyuvatowmeca noayyaT BOSMOXHOCTb HaAyUYUTbCS:

- 00bACHATbL nNpuposy U cnocobbl 06pasoBaHUA XUMWUUYECKOW CBSA3WU:
KOBaneHTHOW  (nonsipHoM, HenosnsApHOIA), WOHHOMW, MeTan/IM4yecKon,
BOAOPOAHOM - C LeNblo onpefeneHNs XMUMNYeCKO aKTUBHOCTY BeLLLECTB;

- ycTaHaB/IMBaTb B3aMMOCBA3N MeXAY (haKTamu U Teopuein, NpUUYNHON
W CcnegcTBUMEM MpW  aHanuM3e MNpPo6MeMHbIX CUTyaunii u 060CHOBaHWUKU
NPUHUMaeMbiX pelleHnli Ha OCHOBE XUMUUYECKUX 3HAHWUIA.

Obyyvatowmecsa Hay4vaTcs:

- pacKpbiBaTb Ha MpuMepax pofib XMMUKU B (HOPMUPOBAHUU COBPEMEHHOW
Hay4Hol KapTUHbI MUpa U B NPaKTUYeCKON 1eATeNIbHOCTM Ye/loBeKa;

- [EMOHCTPMPOBATb Ha MNpuUMepax B3aUMOCBA3bL MEXAY XWUMMUeld K
APYTMMU eCTECTBEHHbIMMW HayKaMu;

- MCMonb3oBaTb 3HAHUA O CcOCTaBe, CTPOEHWM U XUMUYECKUX
CBOIiCTBaxX BeL,eCTB ANa 6e30MacHOro MNPUMeHEHUS B NpPaKTUYecKol
[EATENbHOCTH;

- BNageTb npasBunamy 1M npuemamu  6es3onacHom
XUMUYECKMMIN BelecTBaMmn U nabopaTopHbIM 060pyAOBaHNEM;

- ycTaHaB/uBaTb 3aBUCUMOCTb CKOPOCTM XMMWYECKOW peakuum w
CMELLEHNSA XUMMUYECKOro paBHOBECMSA OT pas/IMUHbIX (AaKTOPOB C LEeMbi
onpefeneHNss ONTUMANbHbIX YCN0BUI NPOTEKAHUS XMMUYECKUX NPOLECCOB;

- OCYyWecTBAATbL MOUCK XUMMWUUYECKOW WHGpOpMauumM Mo HasBaHUsM,
naeHTUdrKaTopam, CTPYKTYPHbIM (DOpMyiaM BELLECTB;

- KPUTUYECKM  OLEHUBATb U WHTEPNPETUPOBATb  XUMMUUYECKYIO
UHpopmauuio, cogepxallylocs B  Co06WeHMsAX CPpeAcTB  MaccoBOW
MHpopMaummn, pecypcax VIHTepHeTa, HayYHO-MOMNYNSAPHbIX CTaTbsX C TOUKMU
3pEHNSI  eCTeCTBEHHO-HAY4YHOli  KOPPEKTHOCTM B  LENAX  BblABNEHUA
OWMNBOYHbBIX CYXAEHWA N (hOpMUPOBAHNS COGCTBEHHOW NO3NLUK;

- npeAcTaBAATb NYyTU pelleHUs rnobasbHbIX Npobaem, CTOSAWNX Nepes,
Ye/IoBEeYECTBOM: 3KOMOTMYUYECKMX, IHEPTETUYECKNX, CbIPbEBBIX, U POSIb XUMUU
B PELUEHNMN 3TUX Npobnem.

Obyuvatowmeca noayyaT BOSMOXHOCTb HAYUYUTbCS:

- ycTaHaB/IMBaTb B3aMMOCBA3N MeXAY (haKTamu U Teopuein, NpUUYNHON
W CcnegcTBUMEM MpW  aHanuM3e MNpPo6MeMHbIX CUTyaunii u 060CHOBaHWUKU
NPUHUMaeMbiX pelleHnli Ha OCHOBE XUMMUUYECKUX 3HAHWIA.

Obyyvatowmecsa Hay4vaTcs:

- packpbiBaTb Ha nMpumepax pojb XUMWUM B (DOPMUPOBAHUU COBPEMEHHONA
Hayu4Hol KapTUHbI MUpa U B NPaKTUYeCKON AesATeNbHOCTM Ye/loBeKa;

BbIABTIEHNA

pa6oTbl ¢



INeKTpoOXnmMmyec
Kue peakuuu
(4/7 vacos)

KonnoungHble pacTBopbl. 30711, renu.

AnekTponuTuyeckas pguccouymaunsa. CunbHble U cnabble
3NEKTPONNTHI. KWCNOTHO-0CHOBHbIE B3aMMoAeicTBMA B
pacTBOpax. Cpefsa BOAHbIX PacTBOPOB: Kucnas, HeliTpanbHas,
wenouHas. VIoOHHOe  mpou3BefeHWe  BOAbI. BoaopoaHbIi
nokasatenb (pH) pacTBopa.

Maponn3 opraHNYecKnx 1 HEOPraHNYeCcKMX CoOeaNHEHNIA.
MpakTnyeckas paboTa. MpuroToBreHve pacTBopa C 3afaHHOMN
MONAPHOMA KOHLeHTpaL e

Xnmunyeckune NCTOUHUKMN TOKa. PH,IJ' CTaHAapTHbIX
3NeKTPOAHBbIX  MOTEHLMANoB.  JNIEKTPONM3  pacTBOPOB WU
pacnnasos. [MOHSATNEe O KOPPO3uM MeTannoB. Cnocobbl 3aLUTbl
0T KOppo3uu.

- LeMOHCTpMpOBaTb Ha MpUMepax B3aMMOCBSA3b MEXAY Xumwuel wu
APYTUMU €CTECTBEHHbBIMU HayKamu;

- ncnonb3oBaTb 3HaHUA O coCTaBe, CTPOEHWM N XUMUYECKUX
CBOWCTBax BeWecTB Ana 6e30nacHOro MNpPYMEHeHUss B MNpaKTW4YecKol
LeATeNbHOCTH;

- BNajeTb npaBunamy M npuemamu  6esonacHoi  paboTbl ¢

XMUMUYECKMMM BELLLECTBAMM W NabopaTopHbIM 060pYLOBAHUEM;

- NpuBOAMTbL MPUMeEPblI TUAPOAN3A COME B MOBCEAHEBHOW XXW3HU
yenoBekKa,

- OCyWEecTBNATbL MNOUCK XUMUYECKON MHd)OpMauMM Nno Ha3BaHUAM,
naeHTUUKaTOpam, CTPYKTYPHbIM (POpMyiam BeLLecTB;

- KPUTN4YeCKn oueHunBaTb n MHTEPNPETNPOBATDL XUMUNYECKYHO
uHpopmauuio, cojepxallywcs B  Co06WeHMAX CpeAcTB  MaccoBOW
UHpopMmauun, pecypcax VHTepHeTa, Hay4YHO-NONYNAAPHbLIX CTaTbAX C TOUKM
3peHnA eCTECTBEHHO-HayHHOM KOPPEKTHOCTHU B uenax BblIABNEeHUA
OWNBOYHbBIX CYXXAEHNA N (HhOPMUPOBAHNSA COBCTBEHHOW MO3ULUK;
Ob6yuatowmnecs noayyaT BO3MOXHOCTb HAYUNTbCS:

- ycTaHaB/IMBaTb B3aMMOCBA3N MeXAY (paKTamu U Teopuein, NpUUYNHON
W cnegcTBUeM Npu  aHanuse nMNpPo6MeMHbIX cuTyauuidi M o0bBoCHOBaHUM
NPUHNMaeMbl X peLIJEHI/II‘/’I Ha OCHOBE XMMWUYECKUX 3HAHWNA.

Obyuvatowmecsa Hay4vaTcs:

- pacKpblBaTb Ha npumMmepax posib XUMUN B (*)OpMI/IpOBaHI/IM COBDEMEHHOI‘/'I
Haqu0|7| KapTUHbI Mnpa n B I'IpaKTI/IHeCKOI‘/'I AeATEeNNbHOCTN YENN0BEKaA,

- AEMOHCTpMpoOBaTb Ha NpuMepax B3aMMOCBA3b MeEXAy XUMuen un
APYTrMMU eCTECTBEHHBLIMW HayKaMu;

- paccMmaTpumBaTb OKNCNNTE/NIbHO-BOCCTAaHOBUTE/IbHbIE
npumepe peakumnn 3IeKTPON3a pacTBOPOB U pacniaBoB;

- OCylWecTBnATb MNOUCK XUMWNYECKO |/|H¢>opmau,vw| Nno Ha3BaHUAM,
naeHTUMKaTOpam, CTPYKTYPHbIM (POpMyam BeLLEeCTB;

- KPUTN4YeCcKun oueHnBaTb n MHTEPNPETNPOBATL XNUMUNYECKYIHO

uHpopmauuio, cojepxallycs B  Co06WeHMAX CpeAcTB  MaccoBOW
nHpopmauum, pecypcax VMIHTepHeTa, Hay4YHO-MONYNAPHbIX CTATbAX C TOYKU
3peHnsa ECTeCTBEHHO-HayHHOM KOPPEKTHOCTHU B uenax BblABNEHUA
OWNBOYHbBIX CYXAEHWNA N (HhOPMUPOBAHNSA COBCTBEHHOW NO3ULUK;
- NpeacTaBNATL NYTU pelweHuns rnobanbHbIX NPobaem, CTOAWNX Nepes
4esioBey4eCTBOM: 3KOJ/IOTrMYECKUNX, SHEPTETUYHECKNX, CbIPbEBBLIX, N PO/Ib XUMUN
B pelweHnmn aTUX npobaem.

O6yuatoLecs nNonyyaT BOSMOXHOCTb HAyUUThbCA:

- yCcTaHaB/MBaTb B3aMMOCBSA3M MeXAY (haKTamu 1 Teopueir, NpUYnNHON

peakuuu Ha



Tema 6.
MeTtannbl (6/12
4yacoB)

W crneicTBMEM TNpW  aHanu3e MpO6/AEMHbIX CcuUTyauuii M 060CHOBaHWUYK

NPUHUMAEMbIX pELIJeHI/IM Ha OCHOBE XMMWYECKMNX 3HAHWUNA.

HeopraHuyeckas xumusa 11/22 vaca

MonoxeHne MeTannoB B MNepUOAMYECKOlN CUCTeMe
XVUMUYECKUX  3/IEMEHTOB. Obuwwne cBOWNCTBA MeTasnsos.
ONeKTPOXMMUNYECKNIA pAf  HanpshkeHWn meTtannos. O6wume
crnocobbl NosyvyeHUA MeTasos.

O630p MeTannoB  rnaeBHbIX  noarpynn  (A-rpynn)
NepuoanyecKoin cMcTeMbl XMMMUYECKNX 3/1EMEHTOB.

O630p  MeTan/qoB  rnaBHbIX  NoArpynn (B-rpynn)

NepuoanyecKon CUCTEMbl XMMWYECKUX 3/IEMEHTOB (MeAb, LUHK,
TUTaH, XPOM, >Kene3o, HUKeNb, NnaTuHa).

CnnaBbl MeTasnsoBs.

OKcuabl U TMAPOKCUAbI MeTassoB.

JeMoHcTpauun. OsHakomeHue ¢ o6pasyamu MeTasoB
n nx COeAVNHEHNIA. B3aumogelicTBue LLLe/TOYHbIX n
L e/I04YHO3eMeIbHbIX MeTan0B ¢ BOAON. B3anmogeiicTBue mean c
KWCNOPOAOM W Cepoil. AnekTponms pacteopa xnopuga megu ().
OnbITbl N0 KOPPO3UM METAN/IOB 1 3alMTe OT Hee.

NabopaTopHble ONbITbl.B3anMogeiicTBUEe LUHKA K
Xenesa € pacTBOpaMuM KMUCAOT MW Wenodeid. 3HAKOMCTBO C
obpasuamu MmeTanaoB N nx pygamu (pabota ¢ KOAMEKLUMAMN).

PacueTHble 3afiaun.PacyeTsl no XUMNYECKUM
ypaBHEHMAM, CBf3aHHble C MAacCcOBOW Josneli Bbixofa MpoAyKTa
peakuunn OT TEOPETUYECKN BO3ZMOXHOTO
MpakTnyeckan paboTa.
PeweHmne akcnepnMeHTanbHbIX 3a4ay No Teme «MeTannbl».

Obyuvalowmecs Hay4yaTCA: packpbiBaTb Ha Mpumepax pofib XUMUU B

(hOPMMPOBAHUMN COBPEMEHHOIN HayUYHOW KapTUHbI MMpPA U B MPaKTUYECKOi

LesiTEeNIbHOCTU Ye/I0BEKa;

- AEMOHCTPMpPOBATL Ha MNpuMepax B3auMMOCBSI3b MeXAY Xumwuei wu
APYTUMU eCTECTBEHHbLIMU HayKaMu;

- packpbiBaTb Ha Mpumepax MOJIOXEHUA Teopunm XMMMUYecKoro
cTpoeHusa A.M. byTtneposa;
- noHMMaTb hmsmyeckunii CMbIC/ Mepuognueckoro 3aKoHa

O.N. MeHfeneeBa M Ha ero O0CHOBe O6BACHATb 3aBUCUMOCTb CBOWCTB
XUMWYECKNX 3/1EMEHTOB M 06pasoBaHHbIX UMW BELECTB OT 3/IEKTPOHHOrO
CTPOEHMSA aTOMOB;

- 00BACHATE MNPUYUHBI MHOroo6pasnsa BewecTB Ha OCHOBe 06LLUX
npescTaBneHUin 06 X COCTaBe U CTPOEHUMU;

- NPUMEHATb npasuna cucTemMaTuyeckoi MeXAyHapoAHOW
HOMeHKNaTypbl KakK cpeAcTBa pas/IMyeHna n UeHTUnKaLum BewecTs No nx
COCTaBYy M CTPOEHUIO;

- Mcnonb3oBaTb 3HAHUA O CcOCTaBe, CTPOEHWM N XUMUYECKUX
cBOlicTBax Bel,ecTB Ana 6e30MacHOro MNPMMeHEHUA B MNPaKTUYeCKoM
LeAaTeNbHOCTH;

- BNajeTb npaBunamy M npuemamu  6esonacHoi  paboTbl ¢

XUMUYECKMMU BellecTBaMu U Na6opaTopHbIM 060pyL0BaHUEM;

- ycTaHaBAUBaTb 3aBUCMMOCTb CKOPOCTU XUMWUYECKOW peakuuu u
CMELLEHNSS XMMUYECKOro paBHOBECUS OT pPas/IMUHbIX (HaKTOPOB C LE/bio
onpejeneHnst ONTUMabHbIX YC/IOBUIA NMPOTEKAHUS XMMUYECKUX NMPOLLECCOB;

- NPUBOAUTL MNPUMePbI TUAPONAM3a COMeli B MOBCEAHEBHON >XU3HU

YeNnoBeKa;

- npuneoaAnNTb NpuUMepbl OKUCINTE/NIbHO-BOCCTAHOBUTE/IbHbIX peaKLl,I/IVI B
npupoae, NPOnN3BOACTBEHHbIX npoueccax n XKXN3HENEeATENbHOCTN
OpraHnU3mMoB;

- NPUBOAUTL MPUMEPbl XUMUUYECKUX peakuunil, pacKkpblBatoLnux o6uLue
XMMUYECKUE CBONCTBA MPOCThIX BELLECTB - MeTa/IoB U HEMETa//10B;

- BNafeTb npaBuiaMy 6e30MacHoOro o6palieHus ¢ efKUMU, TOPHUYNMU
M TOKCUYHbIMY BELLECTBAMMU, CPeACTBAMU GbITOBOW XUMUK;

- OCYLECTBMATL MOWCK XMMMUYECKOW WHGpopMaLuyM Mo Ha3BaHUSAM,



Tema 7.
HemeTannbl
(5/10 yacos)

O630p CBOWCTB HemMeTasoB. OKuCcNNTeNbHO-
BOCCTAHOBUTE/NIbHbIE CBOMCTBa TUMUYHbIX HemeTannos. OKcuibl
HemeTan/n0B W KuUcaopogocojepxalwme KUcnoTbl. BogopofHble
COeJMHEHNA HeMeTansoB.

OemoHcTpaunn.O6bpasybl HemMeTannos. O6pasubl
OKCU[0B HeMeTan/IoB U KWUCNOPOACOAepXalwmnx Knucnot. FopeHune
cepbl, hocopa, Xenesa, MarHnua B KUCOPoOe.

JlabopaTopHble OMbITbl. 3HAKOMCTBO C o06pasuamm
HeMeTan/no0B W WX TMPUPOAHbIMK coeanHeHMAMM (paboTta

KONNeKLUUAMU). PacnosHaBaHue XNopunaos, cynbdaros,
KapboHaToB.

MeHeTMYeckas CBA3b HEOPraHU4YecKMX U OpPraHUYecKux
BELLECTB.

MpakTnyeckas paboTa. PeweHne aKCnepuMeHTaNbHbIX
3afay no Teme «HemeTtannbi».

UAEHTU(DMNKATOPAM, CTPYKTYPHbIM (DOPMYy/iaM BELLECTB;

- KPUTWUYECKN  OUEHMBaTb W  WHTEPNpeTMpoBaTb  XMMUYECKYIO
UHpopmMauuto, codepxawytcs B COO6UEHUAX CPeACTB  MaccoBOiA
uHdopmMaynu, pecypcax VHTepHeTa, Hay4YHO-MOMYASAPHbIX CTAaTbAX C TOUKU
3pEHUA  eCTEeCTBEHHO-HAy4YHOW KOPPEKTHOCTU B  LENAX  BbIsIBAEHUSA
OWMNGOYHBIX CYX/AEHUI M POPMUPOBAHUS COBCTBEHHOW NO3ULMUK;

- npeAcTaBAsTb NYTU peweHust rnobanbHbIX NPo6aem, CTOSWUX Nepes
YenoBeYECTBOM: 3KOJIOTMYECKUX, IHEPTETUUYECKUX, CbIPbEBbLIX, U POfb XUMUY
B peLleHnmn 3TuxX npob6rem.

- Obyuvalowmeca nonyyat BO3MOXHOCTb Hay4MTbCA: 06BACHATH
npupoay u cnocobbl 06pa3oBaHUA XUMMUYECKOU CBA3M: KOBaNIEHTHOIA
(nonsApHoO, HeNONAPHOW), MOHHOW, MeTan/IN4YecKon, BOGOPOAHONM - C UeNnblo
onpefeneHnst XMMUYECKOW aKTUBHOCTM BELLECTB;

- ycTaHaB/NBaTb reHeTUYEeCKyo CBSi3b Mexay Knaccamu
OpraHnYecKnx BelLecTB ANs 060CHOBAHWUA MPUHLUNNANBHOW BO3MOXHOCTU
nony4yeHNss OPraHNYeCcKNX CoefMHeHN 3ajaHHOro0 cocTaBa 1 CTPOEHUS;

- ycTaHaB/IMBaTb B3aMMOCBA3N MeXAY (haKTamu U Teopuein, NpUUYNHON
W cneacTBMeM nNpu  aHanmse nNpob6reMHbIX cuTyauuidi m  060CHOBaHUMK
NPUHUMaeMbIX PELIEHNA HA OCHOBE XMMUYECKUX 3HAHWIA.

Obyuvatowmecs Hay4vaTcs:

- ucnonb3oBaTb 3HaHUA O coCTaBe, CTPOEHWM U XUMUYECKUX
cBOWCTBax BewWecTB fA1s 6e30MacHOro MNPMMEHEHUS B MNpaKTW4YecKol
LeaTenbHOCTH;

- BfafeTb npaBuaamm U npuemamu  6e3onacHol
XUMUYECKMMM BellecTBamMm 1 nabopaTopHbIM 060pyJ0BaHUEM;

- NPUBOAMNTbL NPUMEPbl XMMUYECKUX peaKkumnid, packpbiBalLmnx obuime
XUMUYECKMNEe CBOMCTBA NPOCTbIX BELECTB - HEMETas/0B;

- BNafeTb npaBuiaMy 6e30nacHOro obpalleHnsa ¢ efKUMU, TOPYUMU
N TOKCUYHbIMW BelecTBamMu, cpeacTBamu 6bITOBON XMMUK;

- OCYLLECTBMSATb MOWCK XUMMUYECKOU WHGOpMaLMu Mo HasBaHUAM,
naeHTUdGrKaTopam, CTPYKTYPHbIM JOpMy/am BeLLecTB;

- KPUTUYECKM  OLEeHUBaTb W  WHTEPNpeTupoBaTb  XMMUYECKYIO
MH(pOpMaLUo, cojepxallylocsa B COOOLWEHUSX CPeACTB  MacCOBOW
MHpopMaunmn, pecypcax MHTepHeTa, Hay4YHO-MONYAAPHbIX CTaTbAX C TOYKM
3peHUss  eCTeCTBEHHO-HAY4YHOW  KOPPEKTHOCTM B  LEeAsiX  BbIsABAEHUA
OWMBOUHBIX CYXEHU 1N HOPMUPOBAHUS COGCTBEHHO NO3ULUN;
Obyuvatowmeca noayyaT BOSMOXHOCTb HAYUYUTbCS:

-00bACHATL Npuposy W crnocobbl 06pa3oBaHUsA  XUMWYECKON CBA3U:

pa6boTbl ¢



Tema 8.
XUMUSA U XKU3Hb.
(3/6 vacos)

KOBa/leHTHOW (nonspHoi, HeNosAPHOIA), WOHHOMN, MeTasInYyecKo,
BOJOPOAHON - C LieNnblo onpeaeneHNss XMMUUYeCKO aKTUBHOCTW BELLLECTB;

- ycTaHaB/MBaTb reHeTUYEeCKYyto CBSI3b Mexay Knaccamm
OpraHMyYyecKnx BelLeCTB ANa 060CHOBAHMS MPUHLUNUANBLHOA BO3MOXHOCTHK
Nosy4YeHNs OpraHMYecKUX CoeiMHEH W 3aflaHHOr0 cocTaBa U CTPOEHUS;

- yCcTaHaB/IMBaTb B3aMMOCBSA3M MeXAY (haKTamu U Teopuei, NPpUYnHON
W cnefcTBMEM Npu  aHanmse nMpobaeMHbIX cuUTyauuin n 060CHOBaHMWMU

NPUHNMaeMbl X peUJEHMVI Ha OCHOBE XMMWUYECKUX 3HAHWIA.

XNUMUNA 1 Xn3Hb 3/6 yacos

XUMNA B NPOMbILWINEHHOCTU. TTPUHLUMNBI XUMNYECKOTO0
npon3BoACTBa. XNMUKO-TEXHONOTMYECKMNE NPUHLUNbI
NPOMbILWINEHHOrO MNoNy4YeHUsa metannos. NponsBOACTBO 4yryHa.
Mpon3BoACTBO CTaNMN.

Xnmumua B
oKpy>kawuwiasa cpega.

6bITy.XI/IMVIHECKaF| NPOMbILLI/TIEHHOCTb n

ﬂpaKTMKyM PeweHne aKcnepuMeHTanbHbIX 3afjay no
HeopraquECKoM XUMUN; pelieHne aKCnepMMeEHTa IbHbIX 3agay Mno
Opl'aHVI'-IeCKOVI XUMUNN; pelweHne NpakKTNHYeCKNX pacyHeTHbIX 3afad4;
nonyyeHune, co6|/|paH|/|e M pacno3HaBaHMe rasos.

Oobyuvatowmecsa Hay4vaTcs:
-packpbiBaTb Ha nNpumMepax posb XMMUN B CbOpMI/IpOBaHI/IM COBpeMEHHOI‘/'I
Hay4HO KapTUHbI MUpPa N B NPaKTUYeCKON AeATeNIbHOCTM Yel0BeKa;

- [EMOHCTPMpPOBaTb Ha MpuUMepax B3aMMOCBA3b MEXAY XUMUEH wn
APpYyrmMmmnm eCtTeCTBEHHbIMW HayKaMu;

- MCMOMb30BaTb 3HAHWS O COCTaBe, CTPOEHUU U XUMUYECKUX
cBolicTBax BelwecTB [ANsi 6e30MacHOro MPYMEHEHUS B MNpPaKTUYecKol
LesATeNIbHOCTU;

- BfageTb npaBunamu U npuemamu 6e3onacHoid  pa6oTbl €

XUMUYECKUMU BelllecTBaMu U Na6opaTopHbIM 060pyL0BaAHUEM;

- ycTaHaBMBaTb 3aBUCMMOCTb CKOPOCTU XMUMWUYECKOW peakuuu u
CMELLEHNST XMMWYECKOro paBHOBECUS OT pas/IMUHbIX (haKTOPOB C LE/bo
onpefeneHnst oNTUMabHbIX YC/IOBUIA NMPOTEKAHUS XMMUYECKUX NPOLLECCOB;

- BNafeTb npaBuaaMy 6e30MacHoro o6palieHus ¢ efKUMU, TOPHUYNMU
M TOKCMYHbIMY BeLLeCTBAMU, CPeACTBAMU GbITOBOW XUMUK;

- OCYLECTBASATL MOWCK XMMMUYECKOW WH(popMaLuyM Mo Ha3BaHUSAM,
NAEHTU(pMKATOPaAM, CTPYKTYPHbIM (DOPMY/aM BELLECTB;

- KPUTWUYECKN  OUEHWBaTb W  WHTEPNpeTMpoBaTb  XMMMUYECKYIO
MHOpMaLuio, COAepXallylcsi B  COOGLWEHWSX CPEeACTB  MAaccoBOWA
UH(opMaLum, pecypcax MHTepHeTa, HAyUYHO-MONYASPHbIX CTaTbsIX C TOYKMU
3peHNsT  ecTeCTBEHHO-HAy4HOl  KOPPEKTHOCTM B  UeNsX  BbIAB/EHUS
OWNBOYHbIX CYXAeHUI U hopMUpPOBaHUSA COBCTBEHHON NO3NLNU;

- NpeAcTaBAsiTb NYTU pelleHnst TNo6asnbHbIX NPo6aeM, CTOSWUX Nepes

YenoBeYECTBOM: 3KOJIOTMYECKUX, IHEPTETUYECKUX, CbIPbEBbLIX, U POb XMMUY
B pPeLIEeHNN 3TUX NPOGIEM.
O6yualolecs noay4aT BO3MOXHOCTb HAy4YWUTbCS: -ycTaHaBAMBaTb
B3aMMOCBS3M MeXAy (akTaMu UM Teopuei, MPUUUHON W cneacTBMEM MNpU
aHanuse Npo6/eMHbIX CUTyaLuWii U 060CHOBAHWU MPUHMMAEMbIX PELUEHU
Ha OCHOBE XMMMWUYECKUX 3HAHUIA.



