MMHUCTEPCTBO 3JIPABOOXPAHEHUS POCCUMCKOU ®EJIEPAIIN
(enepanbpHOE TOCYAaPCTBEHHOE OI0IKETHOE 00Pa30BaTENbHOE YUPEXKICHNE BBICILIETO 00pa30BaHMs
CAHKT-TIETEPBYPI'CKMI1 TOCYJIAPCTBEHHbIN
XUMUKO-®APMALIEBTUMECKU YHUBEPCUTET
®APMAIEBTUYECKHIA TEXHUKYM

ABTOp ITpOrpaMMBbl: YTBEPXK/JAIO
Mapxkosa E.A., Konbuos K.A., Hupexrop UHcTuTyTa (hapmanmu, u.o.
Yenaxoa C.A., ®ununnosa E.A. IupekTopa (papmMaleBTHYeCKOTro TEXHUKyMa

I.C. JIucumkmit
25 nrons 2026 rona

CaHKkT-MeTepbyprckuin
recyfapcTBeHHbIN XUMUKO-
dapmaLleRTUUECKIiA yHUBEPCHTET

PABOYASA ITPOI'PAMMA YYEBHOI'O ITPEJIMETA

OVIIL.12.Y XUMU

PO IIIb MOTyIaeMOro 00pa30BaHMS: €CTECTBCHHOHAYIHBII

no cneruanbHocT 33.02.01 dapmanus
KBaJTUUKAIHS: (papMaIeBT
cpok o0yuenus CIIO mo IIIICC3 na 6a3e 0ocHOBHOTO 001Iero o0pa3oBaHus B O4HON popmMe 00ydIeHuUs:
2 rona 10 mecsues

o npodeccun 18.01.34 JIaGopaHT IO KOHTPOJIIO Ka4yecTBa
CBIPbSI, PEaKTHBOB, IPOMEKYTOYHBIX IPOYKTOB, TOTOBBIX MPOAYKIIHIH,
OTXOZO0B MPOU3BOJCTBA (TI0 OTPACIISIM)
cpok o0yuenus CIIO mo ITTTKPC na 6aze ocHOBHOTO 00111€T0 00pa3oBaHus B 04HOM (hopMe 00yUdeHUS:
2 rona 10 mecsues

Cankr-IlerepOypr
2026



COJEPXXAHUME

1. HACHTIOPT INPOI'PAMMBI YUEBHOI'O ITIPEJIMETA......ccccceeeeeee. 3
1.1. O65aCTh TPUMEHEHUS TIPOTPAMMBL. .....veeeueirenrieenereennreeenreeeneeesaeeennseennns 3

1.2. Mecto peameTa B CTPYKType OCHOBHOM ITpodecCcroHaIbHON

00PA30BATEITBHOM TIPOTPAMMBL........ceeeeierrreeeeerreeeeeireeeeasrreeeasisseeeesssrseseasssseeeessssseenns 3
1.3. ATTECTALIMS MPEIMETA.....cueeerrrrreeeeeeesannnrrrreeeeeeeannnsssrreeeeseansssssssseeeeseennnns 4
1.4. Konn4yecTBo 4acoB Ha OCBOEHUE MPOTPAMMBI IPEAMETA.....ceeeeeerrnnnennnee 4
2. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
MIPEJIMET A....ouuuiiiiiinniicsniissnnncsssesssssscssssssssssessssssssssssssssesssssssssssssssssssssssssssssssssss 4
2.1. JIMUHOCTHBIE PEBYITBTATBL. ....cceeeeerssuuirrreeeeeessnsanrnrereeeesssnnnnsreeeeeesssnnnnnnnes 4
2.2. MeTanpeIMETHBIC PE3YIIBTATBL. ... .uvveeeeeeererrrreeeeeeanerrreeeeeeessssnsreeeeeeenennnns 7
2.3. IIPEAMETHBIC PEBYIIBTATBL. cccceeeeuuerrirreeeeeeeasnnnrereeeeeeesananesrreeeesesssnnnnsenees 9
3. COAEP) KAHUE U TEMATUYECKOE IIJNIAHUPOBAHUE
YUEBHOTI'O HPEJIMET A.....cuuutiiniiisiniissnnissssicssssissssssssssssssssssssssssssssssssssssssseses 18
3.1. O6beM yueOHOro nmpeaAMeTa U BUIbl yU€OHOU NE€ATEbHOCTH. .............. 18
3.2. ConepxaHue yUeOHOTO MPEIMETA «XUMUSD ....eeruvrrernreeerereeereeenseeennnens 20
3.3. TemaTtuueckoe MIaHUPOBaAHUE YUEOHOTO MpeaAMETa K XUMUMN ............. 35
4. YCJIOBUSA PEAJIMZALUN YUYUEBHOI'O IPEJMETA................. 39
4.1. TpeGoBaHuUsl K MUHUMAJIbHOMY MaTEPHAIbHO-TEXHUYECKOMY
OOCCTICUCHUEO. .....eeeutteeeutteeeutteesatteeeuteeateeeeaeeeeasteesabeesateeeaabeesanbeesnbeeeaabeeeanseeenaseas 39
4.2. NHpopMaITmOHHOE 00CCTICUCHUE OOYUCHHUSM. ....cccvvvvveeeeeeevreeeeeenirreeaenns 39

4.3. Ucnonbp30BaHuE B 06p8.30BaT€J'IBHOM MMpOLCCCC aKTUBHBIX U

MHTEPAKTUBHBIX (POPM MPOBEACHHS 3AHATUM . ....ceeueveeririeeniieeeiieeniieeniieesieeeninee e 40
5. HPOBEPKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O
IIPEJIMET A...uuuooniiininnnensnessnecsescssesssnssssecssnssssesssassssesssassssesssasssssssssssssssssasssssnss 40

6. ®OH{ OHEHOYHBIX CPEACTB TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH M IPOMEXXYTOUYHOM ATTECTAILIUA
YUEBHOTI'O ITPEJIMET A....cccooouiiiinniinininneecsssnneecssssseccsssssecsssssesssssssesssssssssnss 42



1. ITACITIOPT ITPOI'PAMMBI YYEBHOI'O TIPEIMETA

1.1. O0sacTh NPUMEHEHUS] MPOTPAMMbI

Pabouass mporpamMma ydeOHOro mnpeameTa «XHUMHUS» SBISETCS YacThIO
00pa30BaTeIbHON MPOTPAMMEI B COOTBETCTBHH C:

— @enepalbHBIM TOCYJApCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM IIO
CHEUAIbHOCTH  CpeJHEro  mnpodeccuoHalibHOro  obpazoBanusi  33.02.01
«Dapmanua» (ITpuxaz Ne 449 ot 13.07.2021 «OO0 ytBepxkaeHuu (enepaibHOTO
roCyJIapCTBEHHOI0 00pa30BaTeIbHOr0 CTaHIApTa CPelHEro NpodeccuoHaIbLHOTO
obOpazoBanus 1o crnenuanbHocTH 33.02.01 dapmarnus»);

— @ezepanbHbIM TOCYAAPCTBEHHBIM O00pa30BaTENIbHBIM CTAHIAPTOM 10
npodeccun 18.01.34 «JlaGopaHT MO KOHTPOJIO KadyecTBa ChIPbS, PEAKTHUBOB,
MIPOMEKYTOUYHBIX TMPOJYKTOB, TOTOBBIX MPOIYKIIMH, OTXOJOB MPOU3BOACTBA (I10
orpacisam)» (IIpukaz MunncrepctBa mpocsemenus Ne@60 ot 15.11.2023 «O6
YTBEPKACHUU (PEeIepaIbHOTO TOCYAapCTBEHHOIO O0pa30BaTEIbHOIO CTaHIapTa
cpennero npodeccuoHanpbHOro odpaszoBanus no npodeccun 18.01.34 «Jlabopant
M0 KOHTPOJIIO KAYECTBA CHIPhS, PEAKTUBOB, MPOMEKYTOYHBIX MPOIYKTOB, TOTOBBIX
MPOAYKIIUHU, OTXOJI0B TPOU3BOJICTBA (T10 OTPACIISIM)»);

— @enepanbHBIM TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPTOM
cpeanero obmiero oopazoanus (Ilpukasz Ne 413 ot 17.05.2012 «O06 yTBepKaAeHUM
benepabHOro rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTAHIapTa CPEIHETO OOIIETOo
0o0pa3oBaHUs).

PaGouas nporpamma cocTtaBieHa ¢ y4ETOM:

— TpPUMEPHOM OCHOBHOM oOpazoBatenbHOU mporpammbel CIIO (ITOOII),
yrBepxkaeHa [lpukazom Ne II-41 or 28.02.2022 MunnpocBeuienus Poccun u
OI'bOY AIIO UPIIO (peructpauuonubsiii Homep 39, mporokonr @YMO Ne 5 or
01.02.2022 r.);

— (denepanpHOIl 00pa30BaTEIBLHON MPOTPAMMBI  CPEIHETO  OOIIETO
obpazoBanus (OOII COO), yreepxaeHnoit [Ipukazom Munnpocsemienust Poccun
Ne371 or 18.05.2023 r.

1.2. MecTto mnpeamera B CTPYKType OCHOBHOH mpodeccHoHaIbHOI
0o0pa3oBaTeJIbHOM NPOrPaAMMBbI

PabGouass mporpamMma oOTHOCHUTCS K 0O0IIe00pa3oBaTeIbHOMY MUKy —
obsi3atenbHbIe yueOHbIe npeameTsl (OVYII).

1.3. ATTecTanusi npeamMera

Peanuzanusi mporpammbl y4eOHOTO mpeameTa «XHUMHsD COMPOBOKIACTCS
TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTallUEN.

Texymmiit KOHTPOJIb YCIIEBAEMOCTH TTPOBOIUTCS HA YUECOHBIX 3aHATHSIX.

Texymmii KOHTPOIb YCIEBAEMOCTH MPOBOAMUTCS B (pOpMax: Ompoc, OIEeHKa
BBITIOJTHEHUS 3aJaHUsd Ha NPAKTUYECKOM 3aHSTUU, BBINOJIHEHHUE MHUCHMEHHOTO
3a/IaHus HA 3aHSTUU, TECTUPOBAHUE U JIP.

[TeproAMYHOCTDH TEKYILIETO KOHTPOJISI yCIIEBAEMOCTH: KaX/I0€ MPAKTUYECKOE
3aHATHE.



[Topsinok mpoBeNEHUs TEKYIIEro KOHTPOJS YCIIEBAEMOCTH OIPEAEIIAETCS
pabounMu MaTepuajaMH TMPEeroAaBaTeNsi, pa3padaThIBAEMBIMHU IS MPOBEACHUS
YPOKOB.

N3yuyeHue npeaMera 3aKaHUMBAETCS IPOMEXKYTOUHOM aTTecTanuei B hopme
sk3aMeHa B 1 cemectpe u B popme nuddepeHiupoBaHHOTO 3a4eTa BO 2 ceMecTpe
NEePBOro Kypca Mpu OOy4YEHUH IO Mporpamme, KOTopash yCTaHOBJIEHA Y4EOHBIM
TUTAHOM.

Ox3ameH W auddepeHIMpPOBaHHBIA  3a4eT  NPOBOJASTCS B JIHU,
OCBOOOXKJICHHBIE OT JPYTUX BUIOB 3aHSATHUH.

[lopsimok  mpoBeneHus  dk3aMeHa, AUPHEPEHIIMPOBAHHOTO  3a4eTa
omnpenensieTcs: GOHIOM OIIEHOYHBIX CPEICTB MO MPEAMETY.

1.4. Kosim4ecTBO 4acoB HA OCBOEHHE NMPOrPaMMBbl IpeAMeTa

O0BEM 00pa3oBaTENBHOMN MPOrpaMMBbl yueOHOTO npeameTa 166 yacoB, B TOM
51 (i (K

— 00BEM paboTHI OOYJAFOIIINXCS BO B3aUMOJICHCTBUY C TIpernoiaBarenieM 154
4acoB;

— caMocCTosTeNIbHAas paboTa oOyuaronuxcs 12 yacos.

2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O
NPEAMETA

B pe3ynbpraTe wu3yueHus mpeameTa y 0OydYaromerocs JIOKHBI OBITh
c(hOpMHUPOBAHBI INYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3yJIbTATHI.

2.1. JIMYHOCTHBIE Pe3yJabTATHI

B cooTBeTCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
obmiero 0oOpa3oBaHMs BBIJEICHBI CIEIYIOINIME COCTAaBIISIIOIIME: OCO3HAHHE
OOyYarOMIMMHUCS POCCHICKON TPaKTAHCKOW HJIECHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOONPEIEICHUIO; HATMYNE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIECTBE NpaBWJIAMM W HOPMAaMH TOBEACHUS; HaJU4HUe
MIPaBOCO3HAHUS, IKOJIOTMUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIA U CTPOUTD
’KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMUS» OTpaxaroT
C()OPMUPOBAHHOCTh OIBITA II0O3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
o0yuJarolmxcs B MPoLEcce peann3aliuy 00pa3oBaTeIbHON AEATEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaTbl OCBOEHHS MpeaMeTa «XUMHUS» OTpaxkaroT
c(OPMUPOBAHHOCTh OIbITA I[O3HABATEIBHOW U TMPAKTUYECKON JEATEIbHOCTH
oOyuJarolmxcs B MPOIECcCe peain3alliid 0O0pa30BaTENbHON AESITEIbHOCTH, B TOM
YHCJIE B YACTH!

JI1. I'paxxnanCKOro BOCIMTAHHUS:

OCO3HAHMS  OOYyYarOIMMHUCA  CBOMX  KOHCTUTYLIMOHHBIX IpaB H
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;



MPEACTABICHUSI O COLMAIBHBIX HOPMAaX U MpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJ]1a4, BHIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHAIU3€ PA3JIMUHBIX BUJIOB YUECOHOU €SI TEIHHOCTH;

JI2. ITaTprOTHUYECKOTO BOCITUTAHMUS:

LIEHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY W HAyYHOMY HAcCJEIUI0
OTEUYECTBEHHON XUMUHU;

YBaXXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTHU TEOPUU U TMPAKTUUYECKOTO
MPUJIOKEHUSI XUMHH, OCO3HAaHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTaT
JUTNTENIbHBIX ~ HAOMIOJICHUM, KPOMOTIHMBBIX  OKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

VMHTEPECA W IIO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH H IOCIEIYIOIIEM
aHaiau3e mH(opMalMKu O MEePEOBbIX JOCTHXKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

JI3. JIlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

CIIOCOOHOCTH  OIICHWBATh  CUTYallUM, CBSI3aHHbIE C XUMHUYECKUMU
SBJICHUSIMH, W TPUHUMATh OCO3HAHHBIC PEIIEHUs, OPUCHTUPYSACh HAa MOPAJIBbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
IOCTYIIKOB;

JI6. TpyaoBoro BOCIUTAHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKOM
JEATENbHOCTH, OOILECTBEHHO IIOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
JIEATENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YaCcTHE€ B PEUICHUM NPAKTUYECKUX 3a/1a4
COLMAJIBHOMN HAIIPAaBICHHOCTH;

MHTEpeca K MPAaKTUYECKOMY M3yUYEeHHIO MTpodeccuil pa3IndyHoro poaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS ITPEAMETHBIX 3HAHUM 110 XUMUH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAacKTOPHUHU
oOpa3oBaHus, Oyayuied mpodeccun M peanusali COOCTBEHHBIX KMU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

JI7. DKOnOrn4ecKoro BOCIUTAHUSA:

OKOJIOTHYECKH 1EeJIECOO0PA3HOTO OTHOIIEHUS K MPHUPOJE KAaK HWCTOYHHKY
CYIIIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MPOOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOHON U COLMAIILHON CPEIBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUSI JIOCTMXKEHUM XUMHH ISt
pEeLIEHNs BONPOCOB PALlMOHAJIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HEMPHUATHS JICUCTBUN, NPUHOCAIIUX BpE OKpYKarolen
MPUPOIAHON cpejie, YMEHMsI MPOrHO3MPOBATH HEOJIATrONMPHUSTHBIE 3KOJIOTHUYECKHE
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IIOCJIEACTBUA INPEANPUHUMAEMBIX JEUCTBUH € TOYKM 3PEHUS XUMUU U
MPEIOTBPALIATH UX;

HaJu4us  PAa3BUTOTO  DKOJIOTMYECKOI'O  MBIIUIEHUS,  JKOJOTMYECKOU
KYyJbTYpBl, OIIbITA JACATEIBHOCTA JSKOJOTMYECKOM HAIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEJIBbHOW, KOMMYHHMKAaTHBHOM M COLMAIBHOU
MPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWJCOJIOTHH
xemodoOuu;

JI8. LleHHOCTH Hay4YHOrO O3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUSl CHeIUPUKH XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMUPOBAaHHN PAILMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NpEeJICTaBICHU 00 OKpYXarolleM MHpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOTHBIX 3aKOHOMEPHOCTEM M PpELIECHUH NpodiieM COXpaHEHHs
IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0OCO0OM 3HAYMMOCTM XUMHUU [JJIi COBPEMEHHOM
HMBWIN3ALMM: B €€ T'YMaHUCTUYECKOM HAIPABICHHOCTH W BAXKHOW pOJU B
CO3JaHMM HOBOM 0a3bl MAaTepUaIbHOM KYJIbTYpbl, B PpELIEHUU TI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOMH,
MUIIEBON M 3KOJIOTMYECKONW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIICUEHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTMYECKH KOMGMOPTHON KU3HU KAKJIOTO 4YjieHa
00I1IeCTBA;

€CTECTBCHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJ0B
MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTyyaeMble 3HAaHUS JJIS aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOUIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JiesilaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOXYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XMUMHYECKUE 3HAHUS IS
penieHus Npo0JieM B pealbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENpEephbIBHOMY 00pa3oBaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUW [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B pa3iMuHbIX cdepax mpodeccruoHambHOMl
JEATEIIBHOCTH.

2.2. MeTanpeaMeTHbI€ pPe3yJbTAThI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS IPOIPAMMBI 10 XMMUU Ha YPOBHE
cpeaHero od1ero o0pa3oBaHus BKIIOYAIOT:

3HauYMMble 118 (QOPMHPOBAHHUS  MHUPOBO33PEHHUA  00yYarolUXcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHbIE MOHSITHS, OTPaKaroIIne
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBICHHE,



MIPOIIECC, CUCTEeMa, HAy4YHBIH (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIEA0OBaHNE, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);
YHUBEpCAJIbHbIE YueOHbIE AeHCTBUS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKIMOHAIBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMN 00yYarOIINXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M yHUBEpPCAJIbHbIC YueOHbIE
JIEUCTBUS B MIO3HABATEIIbHON U COLMAJIBHOW MPAKTHUKE.

MeranpeagMeTHbIE PE3yJNbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJSTUBHBIMU
JICUCTBUSIMU.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS

MI1. ba3oBbie JOrH4YeCcKHUe JCHCTBUS:

CaMOCTOATENFHO  (pOpMyNIHpOBaTH H  aKTyaJU3UpPOBATh  MpPoOIIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENN AEATEIIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUW 3HAHWUK NPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TMOHSITUA W yCTAHABIMBATHh MX B3aUMOCBS3b,
MCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JIJIi OOBSICHEHHUS OTACJIbHBIX (haKTOB U
SIBJICHUH;

BBIOMpaTh OCHOBAHUS U KPUTEPUU I KiIacCH(pUKAIMKU BEIIECTB U
XUMUYECKHUX PEaKIN;

YCTaHABJIMBATh MPUYUHHO-CICIACTBEHHBIC CBSI3M MEXIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENyKTUBHbBIE, IO
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B paccMaTpPUBAEMbIX
ABJICHUSX, GOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHATH B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJIEMEHTa, XHUMH4Yeckas (opMmysa, YpaBHEHHE XUMHUYECKOM
peakiuu — TPU PEIICHUH YYeOHBIX IO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSTh Ha3BAHHBIE MOJECIIbHBIE TIPEICTABIIEHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

M2. ba3oBbie HccneIoBaTeNbCKIE JCHCTBUS:

BJIAJIETh OCHOBAMM METOJOB HAYYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKHUX
pEeaKUnii;

dbopMynupoBaTh MEIM W 33Ja4d  WCCICAOBAHUS,  HMCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITENHHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAadeCTBE
MHCTPYMEHTA TMO3HAHUS U OCHOBBI Il (POPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKCHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEIbHOTO IUJIAHMPOBAHUS M TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOATh 32 XO0JI0M
mpoIiecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpOBaTh



00001IeHHsI ¥ BBIBOBI OTHOCUTEIBLHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEIOBAHMUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

OpUOOpETaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOMN
JEATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOMCKY METOJIOB PELICHUs] NPAKTUYECKUX 3aJay, MNPUMEHEHHIO pPa3IudHbIX
METO/I0B [TO3HAHMUS.

M3. PaGota ¢ undopmanuei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX UWHGOpMauu (Hay4HO-
HOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHbIE IOcoOus,
pecypcsl MHTepHEeTa), aHaau3upoBaTh MH(GOPMALMIO Pa3IMYHbIX BUIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTb;

(bopMynIHMpoOBaTh 3aMpOChl U MPUMEHSATh Pa3IUYHbIe METObI MPHU MOUCKE U
orbope wuHPOpManuK, HEOOXOMUMOW [JIi BBIMOJHEHHWS yYEeOHBIX 3a1ad
ONPEIEIIEHHOrO TUIIA;

NpUOOpETaTh ONBIT HCIOIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMANIBHYIO  (OpMYy  MpeACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeAcTBa IMpu pabore cC
XMMHUYECKON MH(OpMalMe: MpUMEHITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTeMaTHYeCKHE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISAHOCTH.

KomMmyHHKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE TEHCTBUS:

M4. O6enue:

3aJ]aBaTh BOMPOCHI 110 CYIIECTBY 0OCYXIaeMOI TEMbI B X0/I€ TUAJIOTa U/ WU
JUCKYCCUM,  BBICKa3blBaTh  WJeH, (GOPMYyJIHpPOBATh CBOU  MPEHAJIOKEHUS
OTHOCUTEIBHO BBIITOJHEHUS NPEJIOKEHHOHN 3a1a4H.

MS5. CoBmecTHas IEATENBHOCTD:

BBICTYNATh C MpPE3EHTAIMell pe3ybTaTOB IMO3HABATEILHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMMU MPHU BBIITOJIHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alui yueOHOro npoekTa, 1 (POpMyJIUpOBaTh BHIBOJIbI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIENOBAHMM IyTEM COTJIACOBAHUWS MO3UMLUN B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHECHHSIMU.

PerynstuBHbIe yHUBEpCaANbHbBIC YUeOHbIE IEHCTBUS

M6. Camoopranuzanusi:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIbHYIO
JeATENbHOCTh, ONpenensiss €€ Uelnd M 3aJaud, KOHTPOJUPOBATh M IO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejaraéMblii ajJrOPUTM JEUCTBUM MpHU
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3G (}EeKTUBHBIN CcrMoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKILIUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb JIEATEILHOCTH HAa OCHOBE CaMoOaHallu3a H
CaMOOLICHKH.



2.3. IIpeameTHBIE pe3yJbTATHI

I1.1. ChopMupoBaHHOCTh NPEACTABICHUM: O XHMHYECKOH COCTABIISIONMICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU XUMHH B IIO3HAHUU SIBJICHUW PUPO/IBI,
B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U MIPUPOTHON Cpee;

I1.2. BiageHue CHCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTOJIAraloIue TMOHATUS (XMMUYECKUH DSJIEMEHT, aToM, »JJIEKTPOHHAas
o0Ooyiouka aroma, S-, p-, d-3JEKTpOHHbIE OPOUTATU aTOMOB, HOH, MOJIEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEeM, YIIIEPOAHBINA CKENET, PYHKIIMOHAIbHAS
rpynna, paaukal, HW30MEpHUs, H30MEpPbl, TOMOJIOTUYECKUUA P, TOMOJIOTH,
YTIEBOJOPOAbI, KHUCIOPOJ- U a30TCOJEp)Kalllhue COCIUHEHUS, OMOIOTHYECKU
aKTHUBHBIC BelIeCcTBa (YTJIEBOIBI, )KUPHI, OCIIKN), MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHHUS, KPUCTAILUIMYECKAS] PELIETKA, THUIIbI

XUMUAYECKUX  PEaKkIui (OKHCIIUTETbHO-BOCCTAHOBUTEIIBHEIE, DK30- u
SHAOTEPMHUYECKHE, pEAKIMH HOHHOro OOMEHa), pacTBOP, DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS JTVCCOLMALINS, OKHUCIIUTETD,

BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOW peakIuu, XUMHYECKOE paBHOBECHE),
TEOPUH M 3aKOHBI (TEOpHUsI XUMUYECKOIO CTPOCHHSI OpraHu4eckux BemecTs A.M.
BytnepoBa, TeopHs 3JIEKTPOJUTHYECKON IUCCOLUMALNM, MEPUOJUYECKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXpaHEHUSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XUMUH, (AKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BaKHEHIIMX HEOPraHMYECKHMX U OPraHUYEeCKUX
BEIIECTB B OBITY M MPAKTUUECKON JEATEIHOCTH YEJIOBEKA;

[1.3. ChopMupoBaHHOCT, YMEHWU BBIABIATh XapaKTEPHBIC NPHU3HAKA W
B3aMMOCBSI3b M3YYECHHBIX MOHATHI, NMPUMEHATh COOTBETCTBYIOLIME MOHATHUS IPU
ONMHMCAHUM CTPOEHUS U CBOMCTB HEOPTAHMYECKUX M OPraHUYECKUX BELIECTB M UX
NPEBPAILICHUI; BBISBIATh B3aUMOCBSI3b XHMHMUYECKHX 3HAHUW C TOHATHSMU H
MPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

[1.4. CdopMuUpOBaHHOCTH  YMEHHUH  HMCIOJb30BaTh  HAMMEHOBAHUS
XUMHUYECKUX COCIMHEHUN MEXIYHAPOJIHOTO COI03a TEOPETUUECKON 1 MPUKIIATHOM
XUMUU W TPUBHUAIBHBIE HA3BaHUS BAXKHEMIIMX BEHIECTB (ITUJICH, AalleTHUJIEH,
TIIMLIEpUH, (QeHos, (GopManbIerull, YKCyCHas KHUCJIOTa, TJIUIUH, YrapHbId Tas,
YIJIEKUCTIBIN Ta3, aMMHaK, ralieHas M3BeCTh, HEralieHasi U3BeCThb, MUThEBAs coAa U
JPYTHUX), COCTaBJIATh (OPMYJIbI HEOPraHWYECKUX M OPraHWYeCKUX BEILECTB,
YpaBHEHHS XUMHUYECKHX pEaKIHi, OOBACHATh UX CMBICI; MOATBEPKIATh
XapaKTepHbIE XUMHUYECKUE CBOICTBa BELIECTB COOTBETCTBYIOILIUMHU
AKCIIEPUMEHTAMHU U 3aMKMCSIMU YPABHEHUM XUMUYECKHUX PEAKLIUIA;

I1.5. CdopMUpOBaHHOCTH YMEHHWI YCTaHABIMBATH MPUHAIICKHOCTD
M3YYEHHBIX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB K ONPEAEICHHBIM Kilaccam
U TpyIlaM COEAWHEHUH, XapaKTepU30BaTh MX COCTAB U BAXKHEUIIHWE CBOMCTBA;
ONpENENITh BUABl XUMHUYECKHX CBs3€Hl (KOBaJIEHTHAas, MOHHAs, METajuIMyecKas,



BOJIOPOJHAs), TUIBl KPUCTAUIMYECKUX PEIIETOK BELIECTB; KIACCH(PHUIMPOBATH
XUMHUYECKUE PEAKLUY;

[1.6. BnageHne OCHOBHBIMM METOJIAMM HAYYHOTO ITO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUH (HaOI0eHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHUE);

I1.7. CpopMupoBaHHOCTb yMEHUH MPOBOJUTH PACUETHI MO XUMHUYECKHUM
dbopMmynamM U ypaBHEHHSIM XMMHUYECKUX PEAKIMIl C UCIOJb30BaHUEM (PU3UUYECKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJMWYECTBEHHON CTOPOHBI: MAacCChl,
o0beMa (HOpMalibHBbIE YCIIOBHUS) Ta30B, KOJMYECTBA BELIECTBA; MCIOJb30BaTh
CUCTEMHBICE XWMHMYECKUE 3HAHUA [JI1 [PUHATHS PEIICHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalIUIX, CBA3aHHBIX C BEMIECTBAMH U UX IPUMEHEHUEM;

[1.8. ChopMHpOBAaHHOCTh YMEHHI MJIAHUPOBATH U BBIOIHITH XUMUUYECKHIMA
HKCIIEPUMEHT (IIPEBPAILLEHUST OPTaHUYECKHUX BELIECTB IIPU HATPEBAHUU, IIOJIyYCHHE
STWIEHA M W3yYEHHE €ro CBOMCTB, KAUECTBEHHbIC PEAKIUH HA aJIbJETHBbI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JIeHaTypalus OelIKOB NMpU HarpeBaHWUU, LIBETHBIC
peakuuu OENKOB; NPOBOAUTH PEAKUUMHM HOHHOIO OOMEHa, ONpPENeNsiTh Cpeay
BOJHBIX PAacTBOPOB, KAUECTBEHHbIE PEAKIUHU HA CyJIb(aT-, KApOOHAT- U XJIOPUA-
AHUOHBI, HA KaTMOH aMMOHUS; PEIIaTh SKCIEPUMEHTAJbHBIE 33Ja4yd IO TeMaM
«Meramnsl» u  «Hemeramnb»y) B COOTBETCTBHM € NPaBWJIAMH  TEXHUKH
0e30MacHOCTH IPHU OOpAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;
NPEACTaBIATh PE3YJIbTaThl XUMUYECKOrO HKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pEaKUUid U (OpMYyJIHpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

[1.9. CdopmupoBaHHOCTH  yMEHHS  AHAIU3HPOBATH  XUMHUYECKYIO
uHbOpMaIMIO, TMOJIYy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOil
uHpopManuu, cetb UHTEpHET U 1pyrue);

[1.10. ChopmupoBaHHOCTh yMEHHH COONIOAATh MPaBUIA JKOJIOTHUECKH
LEJeCO00pa3HOro TMOBEAEHUS B OBITY WU TPYJOBOM JEATENBHOCTH B LEIAX
COXPAaHEHMSI CBOETO 3J0POBbS M OKDPYKAIOIIEH MPUPONHOW CPENbI; YUHUTHIBATH
OMACHOCTh BO3/CHCTBUS HA KMBBIE OPTAHU3MBbI ONPEIEICHHBIX BEIIECTB, IOHUMAs
CMBICJI [TOKa3aTess MpelesIbHON JOIYCTUMON KOHLIEHTPALNUH;

[L.11. [na oOyvarommxcst ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS:
cOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJAaX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJIICHUI;

[1.12. JIns cnenbIX ¥ caabOBHIAAIIMX OOYyYarolmuxcsi: COPMUPOBAHHOCTD
YMEHUS UCTIONIb30BaTh PEIbe(HO TOUEHHYIO cucTeMy oO0o3HaueHuit JI. bpaiins s
3aliCu XUMUYECKUX (popmy.

TpeboBanus k mpeaMETHBIM pe3yJibTaTaM OCBOEHHUS YTIIIyOJIEHHOTO Kypca
XMMHHU JOJDKHBI BKIIIOYaTh TPeOOBaHUS K pe3yjbTaTaM OCBOCHHS 0a30BOro Kypca
Y JIONIOJIHUTENIHO OTPaXKaTh:

[1.13. CdopmupoBaHHOCTH NPEACTABICHUN: O MaTEpPUATBLHOM €IUHCTBE
MHUpa, 3aKOHOMEPHOCTSIX M I[103HAaBAEMOCTHU SIBJIEHUM TMPUPOJBI; O MECTe H
3HAYEHUU XHMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ POJiM B OOECIeUEeHHH
YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA: B PEIICHUH MPOOJIEM 3KOJOTUYECKOH,
HHEPreTUYECKON M MHUILEBOW O€30MaCHOCTH, B PA3BUTHUM MEAMIIMHBI, CO3JAaHHUU
HOBBIX MAaTE€pUajoB, HOBBIX UCTOYHUKOB SHEPIUH, B 00E€CTICUCHUN PALlMOHATBHOTO
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IPUPOJIOTIOIB30BaHMU, B (POPMUPOBAHUM MHPOBO33PEHHUSI U OOILIEH KYJIbTYpHI
YeJIOBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

I1.14. Bnamenue CUCTEMONM XUMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralolIMe MOHATUS (AOMOJHUTEIBHO K CHCTEME MOHATUNA 0a30BOro
YPOBHSI) - U30TOIBI, OCHOBHOE U BO30YKJICHHOE COCTOSIHUE aToMa, THOpuIu3aIus
aTOMHBIX opOutanei, xumudeckas cBsazb ("0 " u "L~ CBAB " ypathpie cBasm),
MOJISIpHAs KOHUEHTpalus, CTPYKTypHas QopMyna, u3omepus (CTpyKTypHas,
reoMeTpudeckas (I[Uc-TpaHC-U30MepHsi), TUIbl XUMHUYECKUX peaKIuid (roMo- u
reTeporeHHble, 00paTuMble U HEOOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, TUCIIEPCHBIE
CUCTEMBI), KPUCTAUIOTUIIPAThl, CTENEHb AUCCOLMALMU, DJIEKTPOJIN3, KPEKHUHT,
pUGOPMHHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE MOHMMAaHWA NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SBJICHHH, COBPEMEHHBIE MPEACTABICHUS O CTPOCHHHM BELIECTBA HAa ATOMHOM,
MOJIEKYJISIDHOM M HAJIMOJIEKYJIIPHOM YpPOBHSIX; MPEJICTABICHUS O MEXaHHM3Max
XUMHUYECKUX PEAKIUN, TEPMOJUHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSIX
UX IPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHM, JUCHEPCHBIX CHCTEMAX,
(aKTOJIOTMYECKHUE CBEICHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHMM U O€30IacHOM
MCIOJIb30BAaHUM BAKHEUILINX HEOPTaHUYECKUX U OPTraHUYECKHUX BEIIECTB B OBITY U
NPAKTUYECKON  AESATENbHOCTH  4YEJOBEKa; OOIMX  HAyYHBIX  MPUHIUIAX
XUMHUYECKOTO NPOM3BOJACTBA (HAa MpPUMEpPE NPOU3BOJCTBA CEPHOM KHUCIOTHI,
aMMUakKa, MeTaHoua, nepepaboTku HePTH);

[1.15. ChopMHpOBaHHOCT, YMEHUHN BBIABIATH XapaKTEpHbIE MPHU3HAKU U
B3aUMOCBSI3b M3YUYEHHBIX MOHSATHUH, TPUMEHITh COOTBETCTBYIOIIUE MOHATUS TPU
OMMCAHUU CTPOCHHS U CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U UX
MPEBPALECHUN; BBISABIATh B3aUMOCBS3b XHUMUYECKUX 3HAHUN C MOHATHSIMU U
IPEJICTaBICHUAMU JAPYTUX MPEAMETOB JUIsi 0ojiee OCO3HAHHOIO TOHHMMAaHUS U
OOBSICHEHHsI ~ CYIIHOCTH MaTepuajbHOrO €IMHCTBA MHpa; HCIOJIb30BaTh
CUCTEMHBIE XMMUYECKUE 3HAHUA Uil OOBSCHEHHUS U IMPOTHO3UPOBAHUS SIBICHUH,
UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY;

[1.16. CdopMupoBaHHOCT, YMEHUN  HCIOJIB30BaTh  HAWUMEHOBAHUS
XUMHUYECKUX COCIMHEHUI MEXIYHApPOJHOTO COI03a TEOPETUYECKON U MPUKIIATHOM
XUMHUHU U TPUBUAJIbHBIE HAa3BAaHUS BEILECTB, OTHOCSIIMXCA K U3YYEHHBIM Kilaccam
OpraHMYEeCKUX M HEOPraHWYeCKHX COEJIMHEHMM; HCIOJIb30BATh XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUSI (POpMYJT HEOPTAHMUECKUX BEILECTB, MOJEKYJISIPHBIX
U CTPYKTYpPHBIX (Pa3BEpHYTHIX, COKpAIEHHBIX M CKEJIETHBIX) (opMy
OpraHWYECKUX BEUIECTB; COCTABJISATh YPABHEHUS XHUMHYECKHUX pPEaKUUil WU
packpelBaTh ~HMX  CYIIHOCTb: OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKLUMI
MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OaliaHca 3TUX pPEeakIHil; peaxiuii
MOHHOTO OOMEHa IyTeM COCTaBJICHHMS MX IOJIHBIX U COKPAIlEHHBIX HOHHBIX
YpaBHEHUI; peakluid TUAPOIN3a, PEAKINI KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe
TUIPOKCOKOMIUIEKCOB IIMHKA MW QJIOMUHMS); TOATBEPXKIAaTh XapaKTEPHbIE
XUMUYECKME CBOMCTBAa BELIECTB COOTBETCTBYIOIIMMHU O3KCIEPUMEHTAMU U
3aMMCSIMUA YPABHEHUN XUMUAYECKUX PEAKIINIA;
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[1.17. ChopMHpOBaHHOCTH YMEHUN KIACCU(PUIIUPOBATH HEOPTAHUYECKUE U
OpraHWYECKUE BEIECTBA M XUMHUYECKHE PEaKIHH, CAMOCTOSITENIbHO BBIOMPATH
OCHOBAHUS M KPUTEPUH JI KIACCUPUKAIIMU U3yUYaeMbIX XUMHYECKUX OOBEKTOB;
XapaKTEPU30BaTh COCTAB M BAXKHEUIIIME CBOWCTBA BEIIECTB, MPUHALICKAINIUX K
OMPENICNICHHBIM KJIacCaM U TpyMraM COEIWHEHHUH (IPOCThI€ BEIIECTBA, OKCH/IBI,
TUAPOKCUIBI, COJIM, YIJIEBOJAOPOABI, NPOCThIe JUPBI, CHOUPTHI, (PEHOIIBI,
aNbACTU/IbI, KETOHBI, KApOOHOBBIE KUCIOTHI, CIOXKHBIC d(UPHI, KUPBI, YTIEBOIbI,
aMUHBI, AaMUHOKHUCJIOTBI, O€JIKM); MPUMEHSATH 3HAHUS O COCTaBE€ W CBOMCTBAxX
BEIIECTB  JUISl  DKCIEPUMEHTAJbHOM  MPOBEPKH  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH NPOTEKAaHUS] XHMHUYECKHX PEAKUUil W MOPOTrHO3UPOBAHUS
BO3MOKHOCTEM UX OCYIIECTBICHUS;

[1.18. CdopmMupoBaHHOCTh yMEHHH MOATBEPXKIAaTh HAa KOHKPETHBIX
MpUMEpPax XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPTraHUYeCKHUX
COEJIMHEHUI OT KPaTHOCTM M THIA KOBaJeHTHOH cBszu ("O" p "7L-CBAIDM)
B3aMMHOI'0 BIIUSIHUSI aTOMOB M TPYyIIl aTOMOB B MOJIEKYyJlax; a TakKxXe OT
O0COOCHHOCTEH peanu3aliy pa3IuIHbIX MEXaHU3MOB IIPOTEKAHUS PEaAKITUH;

[1.19. CdopmupoBaHHOCTH yMEHUH  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM H BO30YXXJIEHHOM COCTOSIHUM) U HOHOB
XUMUAYECKUX dieMeHToB 14  mepuonoB llepmommueckon cucremsr [J[.H.
MeHieneeBa U MX BaJICHTHBIE BO3MOXXHOCTH, UCIIONB3YS MOHATHS «S», «p», «d-
AJICKTPOHHBIE» OPOUTAIM, YHEPTreTUUECKUE YPOBHU; OOBSICHSATH 3aKOHOMEPHOCTHU
W3MEHEHHUsI CBOMCTB XMMHUUECKUX DJIEMEHTOB U 00pa3yeMbIX UMH COCIMHEHUH IO
MepuoaaM U TpyIIiaM;

I1.20. Bnagenue cucteMoi 3HaHUN O METOJIaX HAyYHOTO MO3HAHUS SIBIICHUN
MIPUPOJIbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX W YMEHUSIMU IMPUMEHSATH 3TH
3HAHMS TIPU DKCIEPUMEHTAIBHOM HCCJIEJIOBAHUM BEIIECTB W I OOBSICHEHUS
XUMUYECKUX SIBJICHUW, UMEIOLIUX MECTO B MPUPOJE MPAKTUUYECKON NESITEIbHOCTH
YeJIOBEKA U B OBCEHEBHOM JKU3HU;

[1.21. ChopMupoBaHHOCTh YMEHHI MPOBOJUTH PACUETHl MO0 XUMHYECKUM
dbopMyamM U ypaBHCHHSIM XUMHYECKUX PEAKINI C MCIOJb30BaHUEM (DHU3UICCKUX
BEJIMUMH (Macchl, 00beMa Ta30B, KOJMUYECTBA BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXICHUI0 XUMHYECKOU
dbopmyJibl BEIIECTBA; pacdyeThl Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOIYyKTa
peaKkluu, €CiIM OJHO M3 HCXOJHBIX BEMIECTB JaHO B BHJAE pacTBOpa C
OTIpPEJICTICHHOW MAacCOBOM J10JIe pacTBOPEHHOI'O BEIECTBA WM JJAHO B M30BITKE
(MMeeT mpUMecH); pacdeTbl MacCcOBOM MJIM OOBEMHOM JOJM BbIXOAA MPOAYKTa
peakiuu; pacyeTsl TEIIoBOro 3 dexra peakiuii, 00bEMHBIX OTHOIIICHUI Ia30B;

[1.22. CdopmupoBaHHOCTH yYMEHUW NPOTHO3UPOBATH, AHATU3UPOBATH U
OIICHMBATh C TO3UIMI JKOJIOTHMUECKOW O€30MacHOCTH TOCIEACTBUS OBITOBON H
IIPOM3BOJICTBEHHON  JCATEILHOCTH 4YEJIOBEKa, CBSA3aHHOH C IepepaboTKOI
BEILIECTB; MCIOJIb30BATh MOJIYYEHHbIE 3HAHUS ISl IPUHSATUS TPAMOTHBIX PEIICHUN
mpo0JIeM B CUTYaIHsIX, CBI3aHHBIX C XUMHUEH;

[1.23. CdopMUpOBaHHOCTL YMEHHI CaMOCTOATENIBHO IUIAHUPOBATh W
MPOBOJAUTh XUMUUYECKUH OSKCHEPUMEHT (MOJy4YeHHUE W U3YyYCHUE CBOWCTB
HEOPraHUYECKUX W  OPraHMYECKUX  BEIIECTB, KAUYECTBEHHBIE  pEaKIUU
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YIJIEBOJIOPOJIOB PA3JIMYHBIX KJIAaCCOB U KHUCJIOPOICOACPIKAIIUX OPraHUYECKUX
BEILIECTB,  pEUIEHHWE  HKCIEPUMEHTAJIbHBIX  3aJa4 10  Paclo3HaBaHUIO
HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB) C COOIFOICHIEM TIPABIII 0€301TacHOTO
oOpaleHusi ¢ BelleCTBAaMHU U Ja0OpaTOpHBIM 00OpYJI0BaHHEM, (HOPMYIUPOBATH
eI UCCIEJOBaHUS, TMPEIOCTaBIAThH B pa3luyHON (GopmMe pe3yabTaThbl
AKCIIEPUMEHTA, AHATM3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

[1.24. CdopMHPOBAHHOCT, YMEHUM OCYIIECTBIISITh II€JI€HANPABICHHBIM
MOUCK XMUMHUYECKOW MH(pOPMAIIMU B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas W yuyeOHO-
Hay4yHasi JHUTEpaTypa, CpeAcTBa MaccoBod uHQopmamnuu, cetb HMHTepHeT u
JIpyTHUe), KPUTHUYECKHU aHAJIM3UPOBATh XUMHYECKYIO uHpopMaruio,
nepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUM C MOCTaBICHHON yueOHOI
3aJa4ei;

I1.25. ChopMHUpOBaHHOCTh YMEHHI OCO3HABATh OIACHOCTH BO3JICUCTBHUS Ha
JKUBBIE OPraHU3Mbl ONPEACIICHHBIX BEIIECTB, IOHUMAas CMbBICI I[OKa3aTens
MpeAeabHON JTOMyCTUMOM KOHILIEHTPAIIMU, U TOSICHITh Ha MPUMEpPAX CIOCOObI
YMEHBIIICHUSI W TPEAOTBPAIlCHUSI WX BPEJHOTO BO3JACHCTBUS HA OpraHU3M
YEJI0BEKA.

[IpenMeTHble  pe3yabTaTbl OCBOEHUS MPOTPaMMbl MO XUMHUHM Ha
yriyOJIEHHOM YpPOBHE Ha YPOBHE CpeAHEro oOImiero oOpa3oBaHUs BKIIHOYAIOT
cnenuduyeckre s y4eOHOTro NMpeaMera «XHMHs) HaydHblEe 3HAHHS, YMCHHUS U
CriocoObl JIEWCTBUN MO OCBOCHHIO, MHTEPIPETAIMU W MPeoOpa3OBaHUIO 3HAHHM,
BUJIbl JICSITEILHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUA U NPUMEHECHHUIO 3HAHUU B
Pa3IMYHBIX YYEOHBIX CHUTYyaIlMsX, a TaKKe B PCAIbHBIX YKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XUMHEH, a UMEHHO:

ChopMHUpOBAaHHOCTH TPEJACTABICHUN: O MaTCPHAIBHOM EIWHCTBE MHpA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SIBJICHUW MNPUPOJIBI, O MECTe U 3HAYCHUU
HEOPraHUYECKOM M OPraHMYEeCKONW XHMHHM B CHUCTEME €CTECTBEHHBIX HAYK U UX
poJii B 00ECIIEYEHUH YCTOMYMBOIO PA3BUTHUS YEJIOBEUYECTBA B PEUICHUU MPOOIEM
HKOJIOTUYECKOM, HHEPreTMYecKOM M TMHUIIEBOM O€30MacHOCTH, B Pa3BUTHH
MEJIMIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJOB, HOBBIX HMCTOYHHKOB JHEPTHH, B
o0ecrieueHUr  palMOHAJIBLHOTO  MPUPOAOINOJB30BaHUS, B  (HOPMUPOBAHUU
MUPOBO33pPEHUS M OOIIeH KyJbTyphl YeEJIOBEKa, a TakKe JKOJIOTUYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U IIPUPOHOU cpeie;

Bnagenue cucreMol — XMMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIue MOHATUS — XUMUYECKUM AJIEMEHT, aTOM, SJIpO U AJIECKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpPOHWTaIM, OCHOBHOE€ M BO30YXIEHHOE
COCTOSIHUS aToMa, THOpPUAM3AlMs AaTOMHBIX OpOWTaneil, WOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTAININUECKash peuieTka,
XUMUYECKast peakiusi, pacTBop, AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JAUCCOIMAIMS, CTENEHb  JIUCCOLMAIIMU,  BOJOPOIHBIN
MOKa3areylb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM A(P(PEKT XUMHUUECKOU
peaKIuu, CKOPOCTh XUMHUYECKOM peakiuu, XUMHUYECKOE PABHOBECHE, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBIM 00BEM, YIIEPOAHBIM CKeleT, (PyHKIMOHAJIbHAS
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rpynna, pajgukaig, CTpPyKTypHble (opMmynsl (pa3BEpHYTbIe, COKpAIIEHHbIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpHhyecKas,
ONTHYECKAs), HM30MEpPbI, T'OMOJOTMYECKUW psl, TOMOJOIH, YIJIEBOAOPOJIBI,
KHCJIOPOJI- U a30TCOAEPIKAINE OPraHUYECKUE COECAMHEHUS, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPUH, 3AKOHBI (TEOpHUS
DJIEKTPOJUTUYECKON JuccouManuu, nepuomndeckuid 3akoH JI.M. Menneneesa,
TEOpUsl CTPOCHMS OpraHmyeckux BemecTB A.M. BytiepoBa, 3aKOH COXpaHEHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS 3HEPTUU NPU XUMHYECKHUX
peakiusaxX, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XWMHH, MHUPOBO33PDEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS NIPUYUHHOCTH M CHUCTEMHOCTH XWUMHUYECKHX
SABJICHUM; COBPEMEHHBIC IIPEICTABICHUSA O CTPOCHHM BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIDHOM M HAJMOJIEKYJSIPHOM  YpPOBHSX; IPEACTABICHHS O
MEXaHU3MaX XUMHUYECKUX PEAKUUH, TEPMOJMHAMUYECKHX W KHUHETHYECKUX
3aKOHOMEPHOCTAX HUX NPOTEKaHHs, O XMMHYECKOM DPAaBHOBECHM, PACTBOpaX M
JUCIIEPCHBIX CHCTEMaxX; O B3aMMHOM BJIMSHMM aTOMOB M TPYyIII aTOMOB B
MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbId 3 dexTri, opueHTtanTsl [ u II pona);
(akTOJIOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U Oe30IacHOM
UCIOJIb30BAaHUU BAKHEUILINX HEOPTaHUYECKUX U OPTraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON  JESATENbHOCTH  YeJOBEeKa, OOIMX  HAyYHBIX  MPUHIHUIAX
XMMHYECKOTO MPOU3BOJCTBA (Ha MpUMEPE MPOU3BOACTBA METAHOJIA, epepadOTKH
HetH);

ChopmMHpoBaHHOCTh YMEHUI: BBISABIATh XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS IMPU
ONMCAaHWU COCTaBa, CTPOCHUS U CBOWCTB OpPraHUYECKUX COCIUHEHHN;
HEOPraHWYECKUX BEUIECTB U UX MPEBPALLCHMIA;

ChopMHpOBaHHOCTH YMEHHSI UCHOJIB30BAaTh XUMHUYECKYIO CHUMBOJHUKY IS
cocTaBieHHss (OpMYJ BELIECTB M YPAaBHEHH XHMHUYECKHX  PpEaKIui,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHMS OT/AEIbHBIX
BEILIECTB; COCTaBJIITh YPABHECHHS XUMHUYECKHUX pEAKIMM W PaCKpbIBATh HX
CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui NIOCPEICTBOM
COCTaBJICHUSI AJIEKTPOHHOIO OajlaHCa 3THUX pEeaKIMil, peakuuid MOHHOro oOMeHa
IIyTEM COCTABJIICHMsSI MUX TIOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHWI;
W3rOTABIMBATh MOJEIIM MOJEKYJ OPraHMYECKMX BEIIECTB JUI HMIUTFOCTPALMU UX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOCHMUS;

ChopmHupoBaHHOCT BIIAJICHUS] CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYUYHBIX
METOJaX MO3HAHMs — HAOIIOJEHUH, U3MEPEHUH, MOJCIUPOBAHUN, SKCIIEPUMEHTE
(pea’abHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

ChopMHupOBaHHOCTF ~ YMEHHS  NPUMEHATH  OCHOBHBIE  OMNEpalUU
MBICITUTEIBHON JEATeNIbHOCTU — aHaJIM3 M CHUHTE3, CpaBHEHHE, O0O0OIICHUE,
CUCTEMATHU3AaLIMI0, BBISBICHUE NMPUYMHHO-CIECICTBEHHBIX CBS3€M — IS U3YUYCHUS
CBOWCTB BELIECTB U XUMUUECKUX PEAKLINM;

CdopMupoBaHHOCTh YMEHMIA: BBISBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUM
C TOHATUSMU M MPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUHBIX IPEAMETOB AJIS
0ojiee OCO3HAHHOI'O IMOHMMAHMS CYIIHOCTHM MAaT€pUaJIbHOIO €AMHCTBA MHpAa,
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UCIIOJIb30BaTh CUCTEMHbIE 3HAHHUS 10 OPraHMYECKON XUMHUU ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

ChopMHupOoBaHHOCT, ~ yYMEHHH:  COOJIOAATh  MpaBWIa  AKOJIOTMYECKU
L€JeCO00pa3HOro IMOBEAEHUS B OBITY MU TPYJOBOM JEATENBHOCTH B UEIIX
COXPAHEHMS CBOETO 370POBbsl, OKPYKAIOIIEW IPUPOIHON CPENbl U JOCTHKEHUS €€
YCTOMYMBOTO Pa3BUTHS; OCO3HABATH OMIACHOCTh TOKCHYECKOTO JEHCTBUS HA KUBbBIC
OpraHW3Mbl ONPENEIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAsA CMBICI MOKA3aTeIIs
[TJIK; ananu3upoBarh 1EI€CO00Pa3HOCTh MPUMEHEHUSI OPTAHUYECKUX BEIIECTB B
MPOMBIIINIEHHOCTH U B OBITY C TOUYKHM 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

ChopmMupoBaHHOCTh yYMEHHUI: OCYIIECTBIATH I€JICHANPABICHHBIA MOUCK
XUMHUYECKON MHGOPMAIIMH B PA3IMYHBIX UICTOYHUKAX (HAy4HAs U y4eOHO-HayqHAs
JauTepaTypa, CpecTBa MaccoBoi MHpopmanuu, HTepHeT 1 Ipyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0O MH(pOpMAIHIO, epepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1a4eii;

ChopMHupoBaHHOCT, yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUAYECKUX PEAKIUU C YYETOM HX DHEPreTUYECKUX XapaKTEPHUCTHK, XAPAKTEP
W3MEHEHHSI CKOPOCTM XHMHMYECKOM pEaKUMd B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TaKXKE XapakTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3AeiicTBui (mpunuun Jle Hlarense);

CdopmupoBaHHOCTh BIIAICHUS] CUCTEMOM 3HAHUWA O METOAAX HAYYHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HAOII0JIEHWEe, HW3MEpEeHHue, MOCIUPOBaHUE,
HKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATH 3TH 3HAHMSI IPU DKCIIEPUMEHTAIbHOM UCCIIEI0BAHUH BELIECTB
U Uil OOBSICHEHHsS] XHMHMUYECKHUX SIBIICHUH, HUMEIOUIMX MECTO B TPUPO/IE,
IIPAKTUYECKOM  JESATEIBHOCTH  YEJIOBEKA M B IIOBCEJHEBHOW  JKU3HH;
c(OPMUPOBAHHOCTh YMEHHS BBISIBISATH B3aUMOCBS3b XHUMHUYECKUX 3HAHUNA C
MOHATHSMU WU TIPEACTABICHUAMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIS
00J1€€ 0OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBLHOIO €IMHCTBA MUPA.

[IpenmeTHble pe3yabTaThl OCBOEHHA Kypca «OOmass U HeopraHuyeckas
XUMUSD» OTPaXkaroT:

ChopMupoBaHHOCTb yMEHHUSI ONPENENISATh BAJICHTHOCTh U  CTENEHb
OKHCJICHHUSI XMUMHUYECKHX DJIEMEHTOB B COCIMHEHUSX, BHUJI XUMHYECKOM CBS3H
(koBajieHTHasi, MOHHAs, MeETaJUIMYecKasi, BOJIOPOJHAs), THUIl KPHUCTAILIMYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

ChopmHupoBaHHOCTh YMEHHUS OOBSACHATh 3aBUCUMOCTbh CBOWCTB BEILIECTB OT
BUJIa XMMHYECKOW CBSI3M W THMA KPUCTAUIMYECKOW pEemeETKH, OOMEHHBIN W
JIOHOPHO-aKIENTOPHBIA ~ MEXaHM3Mbl ~ O0Opa30BaHHs  KOBAJEHTHOW  CBSI3W;
c(OpMUPOBAHHOCTh YMEHHUMN: KJIacCU(ULIMPOBATH: HEOPTaHUYECKUE BELIECTBA IO
UX COCTaBY, XMMHYECKHE PEAKIMH MO PA3IUYHBIM MPU3HAKAM (YUCIY M COCTaBy
pearupyromux BEUIECTB, TEIUIOBOMY 3(D(PEeKTy peakuuu, U3MEHEHUIO CTEIEeHEH
OKHUCJICHHUSI DJIEMEHTOB, OOpAaTMMOCTH, YYAaCTHIO Karaju3aropa U Jpyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUM ISl  KJIaCCU(PUKALMH
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUI;
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ChopmMupoBaHHOCTh YMEHHUS PACKPBIBATH CMBICT MEPHOJUYECKOTO 3aKOHA
AN. MeHneneeBa W JI€MOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTETHHYIO ¥ IPOTHOCTUYECKYIO (PYHKITUY;

CpopMHUpPOBaHHOCT, YMEHHI: XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XHMHWYECKHX DJJIEMEHTOB IE€PBOr0O-4ETBEPTOrO MEPHUOJIOB
MIEPUOAUYECKOU CUCTEMBI .. Menaeneena, HCIIOJIb3YS TOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPTETHUUYECKUE IMOIYPOBHU», «S-, P-, d-aTOMHBIE
opOuTaNN», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
COCIMHEHUM MO IIepuoJaM MW TIpylnmaM nepuoaudeckon cucrembl J[.HA.
MenpeneeBa, BaJI€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

ChopmupoBaHHOCTh yMEHUH: XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKUE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  IMOJATBEPKIATH
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMH BEILIECTBAMHU C
MMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

CpopMHUpPOBAaHHOCT, YMEHHUSI PACKPBIBATH CYIIHOCTb: OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca
ATUX peakIui; peaklrii MOHHOrO OOMEeHa MyTEM COCTABJICHUS WX IMOJHBIX M
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMd  TUAPOIM3a;  peakiuiu
KOMILJIEKCOO0Opa3oBaHusl (Ha MpUMEpe T’HIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUSA);

ChopMupoBaHHOCTh YMEHHS XapaKTepHU30BaTh XUMHUYECKHE pEaKIIUH,
JIe)KalllMe B OCHOBE IPOMBIIIJICHHOIO IIOJIYYEHHUSI CEPHOW KHUCIOThI, aMMHAKA,
oOIue Hay4yHble TMPUHIUINBI XUMHYECKUX TMPOU3BOJCTB; I11€JIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILLICHUS PUCK-TTI0Ib3a;

ChopmMupoBaHHOCTh BIAJICHHUS CUCTEMOW 3HAHWW O METOAAX HAYYHOTO
MO3HAHUSl SBJICHUN MPUPOABI — HAOIIOJCHUE, HU3MEPEHHUE, MOICIHPOBAHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TPUMEHSATh 3TU 3HAHUA MIPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAaHUM BEIIECTB
U IS OOBSCHEHMS XHUMHYECKUX SBJICHHM, HMEIONIUX MECTO B MPUPOJE,
MPAKTUYECKON  JEATEJIBHOCTH  YEJIOBEKAa M B IIOBCEAHEBHOM  KU3HHU;
chOpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U IIPEIACTABICHUSIMU APYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTEPUATHLHOTO €IMHCTBA MUPA;

ChopmupoBaHHOCTh yMEHHUS TPOBOJIUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MaccoBasl JOJISI BELIECTBA B PACTBOPE» U «MOJIAPHAS KOHLICHTPALIHSI»;
MaccChl BEMIECTBA WM 00BhEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
i 00bEMY OHOTO W3 YUYACTBYIONIUX B PEAKIIMHM BEIIECTB; TETUIOBOTO 3(dekTa
pEaKUny; 3HAYEHUS BOJOPOIAHOIO IMOKAa3aTess PACTBOPOB KHUCIOT W WIEIOYEH C
M3BECTHON CTEMEeHBIO AMCCOIMAIMK;, Macchl (00BbEéMa, KOJIWYECTBA BEIECTBA)
MPOAYKTA PEAKIINH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE pacTBOpa C
onpeeIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(uMeeT MpUMECH); JOJM BBIXOJIAa MPOJAYKTA pPEaKIHUH; OOBEMHBIX OTHOIICHHM
rasos;
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ChopMHpOBaHHOCTh YMEHUIl: CAMOCTOSTENBHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUH  JKCIepuMEHT  (TIPOBEIECHHWE  peaKIuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEILECTB, ONPECICHHE
Cpellbl pacTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB, H3YyYECHHUE BIUSHUS
pa3nu4HbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKIUH, pELICHUE
HKCIIEPUMEHTAJIBHBIX 3aJady MO0 TEeMaM «METAJUIb» U  «HEMETAJUIbD») C
coOJII0/IeHneM TpaBuil 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, (HOpMyJIupoBaTh 1€ldb HUCCJIENOBAaHUS, MPEJICTABIATH B
pasnu4HOi QopMe pe3yibTaThl dKCIEPUMEHTa, aHAIU3UPOBATH M OLICHUBATh UX
JIOCTOBEPHOCTb.

[IpenMeTHble pe3yJbTaThl OCBOEHHS Kypca «OpraHuyeckass XuMUS»
OTpaXaror:

CdopmupoBaHHOCTh YMEHUH: YCTaHABINMBATH MPUHAJICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/Tpynmne COEIWHEHHWM, JaBaTb WM Ha3BaHUS [0 CHUCTEMAaTUYECKOU
Homenknarype (IUPAC) u npuBOIUTh TPUBHAIBHBIE HAa3BaHMS JIsi OTAEIIBHBIX
MPEICTaBUTENIC OPraHMYECKUX BELIECTB (3TUJIEH, allETUIIEH, TOIYOJI, TJIULEPHH,
ATWICHIJIMKONb, (EeHOoJ, (opManbAeruj, aueTanbAeTui, aleTOH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, CTEapUHOBAs, OJIEUHOBAs, MAJIbMUTHHOBASI KUCIIOTHI,
[JIMLMH, alaHuH, MalibTo3a, (PYKTO3a, aHWIWH, AUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

ChopmMupoBaHHOCTh yYMEHHUS ONpPENETSATh BUJI XUMHUYECKOM CBSI3HM B
OpraHUYECKUX COEAUHEHUSX (KOBAJEHTHAasT W HMOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBS3b);

ChopMHpOBaHHOCTh YMEHUS TNPUMEHSTH MOJIOKEHHUS TEOPHUH CTPOCHUS
oprannyeckux BemecTtB A.M. BytnepoBa /s 00bsICHEHHS 3aBUCMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

CpopMHUpPOBAaHHOCT, ~ YMEHHUM  XapaKTEpPU30BaTh COCTaB, CTPOEHUE,
(¢u3NUecKue M XUMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTENEH pPA3ITHYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB: AJTKAHOB, IUKJIOAIKAHOB, ATKEHOB, aJKAINEHOB,
QIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, ajlbJAETUI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, AMHHOKHUCIJIOT, O€NKOB, YrieBOAOB (MOHO-, JM- U TOJUCAXapUJIOB),
WUIKOCTPUPOBAaTh ~ TEHETHYECKYK)  CBSI3b  MEXAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
(opmyur;

ChopmupoBaHHOCTh yMEHHSI TMOATBEPXKIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUHN OT
KpPaTHOCTH U THUIIa KOBAJIEHTHOM CBA3M (G- U TT-CBS3H), B3aUMHOI'0 BIUSHUS aTOMOB
U TPYyNI aTOMOB B MOJIEKYJIAX;

CdopmupoBaHHOCTD yMEHUs XapaKTepHU30BaTh VCTOYHHUKHU
YIJIEBOJIOPOJAHOTO  ChIpbsi  (He(PTh, TPUPOAHBIA Ta3, yrojib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

ChopmMupoBaHHOCTh YMEHHMIA: MPOBOAUTH PACUETHI MO XUMHUYECKHUM
dbopMysamM U ypaBHEHHSIM XMMHYECKUX PEAKIMI C UCIOJb30BaHUEM (U3UUECKUX
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BeMMYMH (Macca, OOBEM Ta3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKIACHUID XUMHUUYECKOU
(dbopmyJibl BEHIECTBA MO WU3BECTHHIM MACCOBBIM JOJISIM XHMHUYECKUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BELECTB;

CdopMupoBaHHOCTh YMEHUI: CAMOCTOSTEIBHO IMJIAHUPOBATH U MPOBOAUTH
XUMUYECKUN HSKCIEPUMEHT (MOJydYeHUE U H3yYEHUE CBONCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJIOB PAa3JINYHBIX KJIacCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHMYECKHX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 pAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHHEM IPaBUI
Oe3omacHoro oOpalieHusi ¢ BElIeCTBaMU U JIA0OpAaTOPHBIM 00OPYJAOBAHHEM,
dbopMyupoBaTh 1IEJIb HWCCJIEAOBAHMS, NPEACTABIATh B pa3lIuyHON (dopme
pEe3yJIbTAThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD.

3. COAEP)KAHUE U TEMATHYECKOE IINTAHUPOBAHUE
YYEBHOI'O IPEJIMETA

3.1. O0bem y4eOHOTro npeamMera ¥ BUAbl y4eOHOU 1eATeIbHOCTH

Bup yyeOHOM 1eATeIbHOCTH O0bem
4acoB
O0béM o0pa3oBaTe/IbHON MPOrPaMMbl y4eOHO 166
JAUCIHUNJIMHBI, BCET0
O0BbéM padoThI 00y4aOIIMXCH BO B3aMMO/1eiiCTBHHI 146

C nmpenoaaBarTrejaeM, BCEro

B TOM 4HUCJIC.

YPOKH 142

paKkTUYeCcKue\J1adopaTOpHbIE 3aHATHS

CEMUHAPbI

KOHCYJIbTAllUH 4

IIPOMEKYTOUYHas arrectauus, B popme — 3x3amena (1 6

ceMecTp)

NpOMEXyTOUHass  aTrrecranus, B  ¢opmMe  — 6

muddepeHmpoBaHHOT0 3a4eTa (2 ceMecTp)

CamocrosiTesibHas paboTa o0yuyawierocs (Bcero) 8
1 cemecmp

O0bém o00pa3oBaTeIbHON IPOrpaMMbl Y4eOHOIO 76

npeaMera, BCero

O0béM padoThI 00y4arOIIMXCH BO B3aMMOAeHCTBUN 62

C nmpenmoaaBarTrejieM, BCEro

B TOM 4HUCJIC:

YPOKH 60
IPaKTUYECKUE/Ta00paTOPHBIE 3aHATHS

CEMUHapbI

KOHCYJIbTallUU 2
IPOMEXKYTOUHAs aTTecTalus, B popMe — HIK3aMeHa 6
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Buja yuyeOHOM 1eATEJIbHOCTH

OoBeMm

4acoB
CamocrosiTesibHasi paboTa o0y4yarouierocs (Bcero) 8
O0bém o0pa3oBaTeJbHON NPOrpaMMbl Y4eOHOTO 90
npeaMera, BCero
O0béM padoThI 00YUaKOIIMXCH BO B3aMMOJAEHCTBUU 84
c mpenojgaBareJieM, BCero
B TOM YHCJIE:
YPOKH 82
paKkTUYecKue\J1adopaTOpHbIE 3aHATHUS
CEMUHAPbI
KOHCYJIbTAllUU 2
NpOMEXyTOuHas  arrecrauus, B  ¢dopMme  — 6
b depeHIMpOBaHHOTO 3a4eTa
CamocTosiTesibHasi paboTa o0y4yalomierocsi (Bcero) 4
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3.2. Copep:xxaHnue y4eOHOro npeamera « XumMus»

HaumeHnoBaHue pa3ienoB u Copnepxxanue yueOHOro MmarepuaJia, jadoparopsabie pa6orel 1 | O0beM yacoB Yposens IInanupyem
TeM NMPaKTH4YeCKHe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa OCBOCHIS ble
00y4yaIuXxcs, KypcoBasi pa6ora pe3yabTaThl
1 kypc 1 cemecTp
OBLIAS U HEOPTAHUYECKAS XUMUSA
Pasnea 1. OcHoOBBI 0011eH
235
XHMHUH

Coaepxxanue yueOHOro MaTepuaJia
AtoMm. CocTaB aTOMHBIX s1iep. XUMUYECKU 1eMeHT. M30TomBbI. 1
CI10:)XKHO€ CTPOCHHE aTOMA.
CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE UHCIIA.
DHepreTuyeckue ypoBHU U OypPOBHU. ATOMHBIE OpOUTAIIH.

Tema 1.1. Ctpoenne aToma. | Pacripenenenue 31eKTPOHOB 110 ATOMHBIM OpOMTAIISIM; IPUHIUI 1 11 -3
Iepuoauyeckuii 3aK0H U MHUHHUMYMa SHEPTUH, DIIEKTPOHHBIE KOHPUTYpAIIMA aTOMOB 6 — HS,
nepuoanYecKas cucremMa sneMeHTOB | — [V neprnosoB B OCHOBHOM U BO30Y>K/IEHHOM 1,2,3 Ml - M 6’

3jiemenToB .. COCTOSTHUH, JICKTPOHHBIC KOH(MUTYpAIH HOHOB. 1 -1 5’
MenpeneeBa 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUYECKUX JIEMEHTOB U
00pazyeMbIX IMH MPOCTHIX U CIOKHBIX BEIIECTB 110 TPyIIaM U 1
nepuojiaM. 3HaueHue nepuoanueckoro 3akona /.M. Menzeneesa.
IIpakTnyeckue 3aHATHS
VYupaxuenus no teme «Crpoenue atoma u Ilepuoanueckas cuctema 2
J.1. Menneneena.
Coaepxxanue y4yeOHOro MaTepuaJia
[TonsiTrie 0 KoBasleHTHOM cBA3H. OOMEHHBIA MEXaHU3M 00pa30BaHuUs
KOBaJIEHTHOH CBs3U. JJOHOPHO-aKIIEITOPHBIN MEXaHU3M JI1 - J13,
Tema 1.2. Xumuueckast 00pazoBaHMs KOBAJICHTHOM CBS3H. DJIIEKTPOOTPHIIATSIIBHOCTb. 1 12,3 JI6 — JI8,
CBSI3b M CTPOCHHUE BelleCTB | XapaKTEPUCTUKH CBSI3U: MOJISIPHOCTD CBSI3U, HAIIPABICHHOCTD > MI1 - M6,
KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), KPATHOCTh, YTOJl M SHEPTUs I11 - 1125

CBJI3H.

HMonnas xuMuueckas CBsI3b 1 HOHHBIE KpUCTAJJINYCCKUC peI_HéTKI/I.




HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTB OT TUIIA
KpUCTaJUIMYECKOU pei€TKU. [Ipuposa XuMuaecKkon CBsI3U B
MeTaJlJIax U cruiaBax. BoroponHas cBA3b.

BaneHTHOCTh U CTEIICHh OKHCIICHHUS.

IIpakTnyeckue 3aHATHS

YnpaxkHeHus 1o TeMe « XMMA4YecKas CBsI3b U CTPOCHUE BEIIECTBAY.

Tema 1.3. Kiaccbl
HEOPraHu4YecKUux
coeIMHEeHU

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus KmaccoB HEOPraHMYECKUX COSTUHEHU.
HomeHkiiatypa, osyyeHue, CBOMCTBA OKCUJOB U KUCIIOT.

HOMCHKHaTypa, IMOJIYYCHHUC, CBOMCTBA T'MAPOKCHUIOB.

HomeHnkiiatypa, nosyyeHue, CBOMCTBA COJICH.

KJ'IaCCI/I(bI/IKaI_II/IH KOMIIJICKCHBIX CO@HHHCHHﬁ. CTpOGHI/Ie u
HOMCHKJIATypa KOMIIJICKCHBIX COGHHHGHHﬁ.

I[IpakTH4yeckue 3aHATHA

BelnonHeHne TeCTOBBIX U MHAUBUAYAJIbHBIX IHCbMEHHBIX 33JIaHUN
Ha 3HAHHUE TUIIOB COJIEM, HOMEHKJIATYPBI COJIEM.

BrImmotHeHNE TECTOBBIX M HHAMBUAYATBHBIX MUCbMEHHBIX 33JIaHUN
Ha 3HAHUC CTpOGHI/ISI, HOMCHKJIaTypBI nu CBOﬁCTB KOMIIJICKCHBIX
COECIUHEHU.

JlaGopaTopHas padora

I/I3yquI/Ie CBOMCTB OCHOBHBIX KJIACCOB COG,[[I/IHGHI/Iﬁ

1,2,3

J1 - J13,
JI6 - JI8,
M1 — M6,
IT1 - 1125

Tema 1.4. IucnepcHbie
CHCTEMBbI M PACTBOPBI

Coaep:xxkaHue yueOHOro MaTepuaJia

JucnepcHbie cucTeMbl U X Kinaccudukaius. Kommonaasie
pacTtBOpbl. ICTUHHBIE pAaCTBOPHI KAK TOMOT'€HHBIE CUCTEMBI M X
TUTBI (MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-UOHHBIE, HOHHBIE).
PacTtBOpuMOCTb.

Crioco0bI BeIpaKeHHS KOHIIEHTPALMN PaCTBOPOB: 00bEMHAS,
MaccoBasi JI0Jsl paCTBOPEHHOTO BeniecTBa. MousipHas
KOHIICHTPALUs] pPAaCTBOPOB.

IIpakTnyeckue 3aHATHS

1,2,3

1 - J13,
JI6 — J18,
M1 — M6,
1 — 1125
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HaunmenoBanue pa3ienos u Copaepxanue yueOHOro MmarepuaJia, jadoparopsanie padorel 1 | O0beM yacoB y ILnanupyem
TeM NpaKTHYeCKHUe 3aHATHSI, CAMOCTOsITeIbHAsA padoTa posenb ble
o0yuarmmxcsi, Kypcopasi padora 0CBoCHMIH pe3yabTaThl
Pemmenue 3a1a4 o NpuroTOBJICHUIO PACTBOPOB Pa3HOit
KOHLICHTpAI1H.
Coaep:xxanue yueOHOro MaTepuaJia.
CKOpOCTh XUMHYECKOU peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX 1
dakTopoB. 'oMoreHHbIe U reTeporeHHble peakiuu. Katanus u JI1 - JI3,
Tema 1.5. Xumnueckue KaTaJu3aTophl 123 JI6 — JI8,
peakuun [TonsiTrie 06 0OpaTUMBIX XUMUYECKHUX MpoIleccax. XUMHUIECKOe > M1 — M6,
paBHOBECHE U KOHCTaHTa paBHOBecHs. CMEIIeHNE XUMHUIECKOTO 1 I11 - 1125
paBHOBECHSI IPU U3MEHEHUHN KOHLEHTPAIlMU BELIECTB, AaBICHUS U
temnepatypsl. [Ipuanun Jle [larense.
Coaep:xxanue y4eOHOIro MaTepuaJia
Teopus C. Appenuyca. Jluccormanusi KUCJIOT, OCHOBAHHM, COJICH.
HelitpanbHas, kucnoTHas u menouHas cpena. [lonarue pH. 1
Bonopoansrit nokasarens. MuaukaTopsl. Pons pH cpenst B
OKPY’KaIOIIeH MPUpPOJIe U KU3HU YEIOBEKa. |
Tema 1.6. Xumnueckue Peakuyu HOHHOTO 0OMEHa M YCJIOBHUS UX MPOTEKAHMUS. 1 ﬁ 6 : ﬁg’
peakuMu B pacTBopax [Tonsitne «ruaponusy». ['maponus comeii u ero kiaccudukanus. 2 1,2,3 M1 - M 6’
3J1eKTPOJIUTOB YcuiieHue U noAaBJIeHUue THIPOIH3a. 0l -1 5’
IlpakTHYeckue 3aHATHSA
BrimonHeHne peakiuii HOHHOTO OOMEHa U OTpeiesieHre 1
HaIpaBJICHUS] TPOTEKAHUS PEAKITUH.
Ornpezenienne TUIa rUAPOIN3a, ONPEICICHUE BIUSHUS 1
TEMIEPATypbl HA CTENEHb TUAPOJIN3A.
Coaep:xxanue y4eOHOIro MaTepuaJia
[TonsiTrie 06 OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIX PEAKIUIX. 11 - T3
Tema 1.7. Oxkucaurenbno- | CreneHs okucieHus. [Iporecchl OKUCIEHHS 1 BOCCTAHOBIICHUS. 1 6 — HS’
BOCCTAHOBHTEJ/IbHbIE Baxxneiilne OKMUCIUTENN U BOCCTAHOBUTENN. TUIBI OKUCIUTEIBHO- 1,2,3 M1 - M 6,,
peakuumn BOCCTAHOBUTEJIBHBIX PEAKIIUM. 1 - 5

Merton QJICKTPOHHOT'O banaHca JJIA COCTABJICHHUA ypaBHeHI/Iﬁ
OKHNCJIINTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ.
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

Baxwueimme na60paTopHLIe OKHUCJINTCIIN — KUCJIOTBI-OKHUCINTCIIN,
KaJIis IICpMaHTraHaT U KaJiud JUXpoMar.

JlaGopaTopHnas pabora

I/I3yqu1/1e OKHCIUTEILHBIX CBONCTB KAl IepmMaHraHaTa B pa3HbIX
cpeaax. BrinonHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKHI/Iﬁ
Ha IpUMEPE NICpMaHIraHaTa KaJIMd U AUXpomMaTa KaJaus.

IIpakTH4YecKkue 3aHATUA

Ynpaxuenus o teMam «PHO u OBPy»

Cemunap

Cemunap 1o teme «OCHOBBI 00IIECH XUMUN.

Pa3zgen 2. HeMeTa/iIbI

20

Tema 2.1. Duaementnl VIIA-
rpynnbl — rajoreHbl

Conep:kanue y4eOHOTr0 MaTepuaJia.

OnemenTs! VIIA-rpynmbl — rajioreHsl: CTpO€HHE aTOMOB M MOJIEKYI,
HaxoxJeHue B npupoje. CpoiicTBa. 3aKOHOMEPHOCTH U3MEHEHUS
bu3ndeckux u xuMudecknx cBorcTB B VIIA-rpymme.

BsaumojelicTBre TaJIOTEHOB ¢ MeTajljlaMH, HEMETalJaMH, CO
CJI0)KHBIMU HEOPTAaHUYECKUMU U OPTAaHMYECKUMU BEIIIECTBAMHM.
[TonydyeHue U MpUMEHEHUE TaJIOT€HOB.

XUMHUYECKUE CBOMCTBA raJJOr€HOBOIOPOAHBIX KUCIOT: KUCIOTHBIE
CBOMCTBA, BOCCTAHOBUTEIbHBIC CBOMCTBA, B3aMOJCHCTBHE C
OpraHn4eckrumu BemlecTBaMu. [losydeHre rajoreHoBo10pOI0B.
["anorennnpl. KauecTBeHHbIE peaKIIMU HA TAJIOT€HUI-UOHBI.
Bakneriye Kucaopoacoaepkaie CoeAMHEHUsI raloreHbl

HpaKTn'{ecRne 3aHATHSA

BrimmonHeHue TeCTOBBIX 3aJaHUN HAa 3HAHUE CBOWCTB TaJIONEHOB U
UX COEIUHEHUH.

CamocrosiTesibHasi padoTa

Pemenue nenovex u 3amad no teMe «l aJJoreHn»

JlabopaTopHas padora

N3ydeHue cBOMCTB rajioreHn10B. BhINoIHEHNE KaueCTBEHHBIX

1,2,3

1 - J13,
J16 — J18,
M1 — M6,
1 — 1125
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

PCaKIMK Ha I'aJIOTCHU IbL

Tema 2.2. diiemMeHnThI VIA-
rPyNnbl — XaJIbKOT€HbI

Coaep:xxaHue y4eOHOIro MaTepuaJia

O6mas xapaktepuctuka 3neMeHToB VIA-rpymnmel. Kucnopon:
HaX0XJIeHHE B IPUPOJIe, MOTyUYeHue (B 1abopaTtopuu U
MIPOMBINIICHHOCTH) U (PU3UUYECKUE CBOMCTBA. AJTOTPOIHbBIE
W3MEHEHUS. XUMUYECKHE CBOMCTBA KUCIOPOAA: OKUCIUTEIIbHBIC
(peakuuu ¢ OpraHuYecKUMHU U HEOPTraHNUYECKUMH BEIIECTBAMMU ).
CaoiicTBa nepokcuaa Bojgoposaa. O30H.

HaxoxneHue cepbl B npupoje. BaieHTHbIE BO3MOKHOCTH aTOMOB
cepbl. Ayutotponusi cepbl. Pu3nyeckrue 1 XUMUYECKHEe CBOWCTBA.
CepoBogopon. dusznueckue, GU3HOTOTHUSCKUE U XUMUYECKUE
cBoiictBa. Cyabpuabl.

Oxkcup cepsl (IV): nonyuenne. ®usndeckre U XUMHYECKUE
cBoiictBa. Cepuuctas kucinota. Cynbputsl. CepHblil aHTUIPUL:
¢u3nueckre CBONCTBA, NOIYYEHUE U TPUMEHEHHE. XUMUYECKHe
cBoiicTBa okcuaa cepsl (VI) kak OKMCITUTENS U TUITMYHOTO
kucinoTHoro okcuaa. Cynegatsl. ['uapocynbsdarsl. Puzndeckue u
XUMHYECKHE CBOMCTBA cojiel cepHol kuciaoThl. CepHasi KUCIOTa!
CTpOEHHUE U (hru3NYecKHe CBOMCTBA. XUMUUECKHE CBOMCTBA
pa30aBIeHHON U KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI.
[TonmyuyeHue cepHON KUCIOTHI B IPOMBILIUIEHHOCTH. O6nacTu
IIPUMEHEHHUS CEPHOM KUCIIOTBHI.

IIpakTHYecKHe 3aHATHA

BrimonHeHne TECTOBBIX 3aJaHUN Ha 3HAHUE CBOMCTB COEIUHEHUI
Cephbl U MEPOKCUA BOJOPOIA.

JlaGopaTopHas pabora

KagectBennas peakius Ha cynbdutel. KauecTBeHHAs peakuus Ha
cynbdutsl. KauecTBeHHas peakuus Ha cynbgatsl. M3ydenue
CBOWCTB Cynb(PHUTOB U CyIb(aTOB

1,2,3

J1 - J13,
JI6 — JI8,
M1 — M6,
IT1 - 1125

Tema 2.3. Di1eMeHTBI VA-

Conep:kaHue y4eOHOTr0 MaTepuaJia

1,2,3

JI1 - JI3,
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

rpynnbl — IHUKTOI'CHBI

OO0m1as xapakTepucTuka 3J1eMeHToB VA-rpymibl. A30T. CTpoeHHe
aroma. Haxoxnenue B npupone. Pusndeckue CBONCTBA.
OxucnuTenbHble 1 BOCCTAHOBUTENbHBIE cBOWCTBA. [lomyuenue u
npuMeHeHne azora. CTpoeHue MOJIEKYJIb aMMHUaKa, ero Gu3nIecKue
cBoiicTBa. XMMHUYECKUE CBOWCTBA aMMHUaKa Kak BOCCTAHOBHUTEIISI.
OcHoBHBIE CBOMCTBa aMMHUaKa Kak I0HOpa 31eKTpoHOoB. Conu
AMMOHHUSI: CTPOEHUE MOJIEKYJI, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, pa3ioKeHue couel ammonus. Ilpumenenue.

Oxcuppl a3ota. A30THCTast KACIOTa U €€ OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHASI IBONCTBEHHOCTh. COJIM @30TUCTOM KUCIIOTHI —
HUTPUTHI. CTpOEHUE MOJIEKYJIbl U (PU3UUECKUE CBOMCTBA a30THOM
KHUCIJIOTHL. E€ XMMHU4eckue CBOMCTBA B pEaKMsX C IPOCTHIMU
(MeTaJIaMM M HEMETaJUIaMH) U CJIOKHBIMU (OpraHUYeCKUMHU U
HEOPraHUYECKUMHU) COSMHEHUSIMH.

[TonmyyeHue a30THON KUCIIOTHI B IPOMBILIUIEHHOCTH U J1a00OpaTopuy,
NpUMEHEHHE a30THOW KUCIOTH. HUTpaThl, NX Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA. TepMHUUECKOE pa3IoKEHNE HUTPATOB.
IIpuMeHeHne HUTPATOB.

®ocdop. HaxoxaeHue B npupoe, CrnocoObl MoIydeHus,
busndeckue u xumndeckue coicta. Pochuas u hochuH.
Oxcunpl pocdopa, hochopHas KucioTa u €€ CoH.
Mertadocdhopnas u nupodochopnas kucnotsl, hochopuctas u
dochopHoBaTucTast kuciaotsl. [Ipumenenue pocdopa u ero
COCIMHEHUM.

IIpakTH4yecKkHue 3aHATHA

BrinosiHeHUE TECTOBBIX 3aJIaHHIl IO KOHTPOJIIO 3HAHUH 110
YKa3aHHOU TEME.

JlaGopaTopHas pabora

BrInosiHeHNE KaU€CTBEHHBIX PEAKIIMI HA COEAUHECHHUS a30Ta U
docdopa. U3yueHne cBOWCTB cojieil aMMOHWSI, HAITPUTOB U

JI6 - JI8,
M1 — M6,
IT1 - I125
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

HHUTPATOB.

Tema 2.4. dinemenTsl IVA-
rpynnbl

Coaep:xxaHue y4eOHOIro MaTepuaJia

ANnoTponHble MOAM(UKALINY YIIIEpo/ia, UX MOJyYeHUE U CBOUCTBA.
CpaBHeHHE CBOMCTB aiMa3a U rpadura. XUMHUECKHUE CBOICTBA
yraepoaa. Okeup yraepona (II): ctpoenue Mosekybl, CBOMCTBA,
nosryuyeHue u npumenenue. Okeup yriepona (IV): ctpoenue
MOJIEKYJIbl, CBOWCTBA, TIOJyUYEHUE U IPUMEHEHHE. Y TOJIbHAS
kucaoTa u e€ cond. OTHOLIEHHE K HarpeBaHMIO COJIEH yTrOJIIbHOMN
KHCIOThI. PU3HYECKNE U XUMUYECKHE CBOMCTBA KPUCTAIUIMUECKOTO
kpemHusi. Oxcua kpemuus (1V), ero coiictBa. Kpemuueas
KHcaoTa U e€ conn. CunrkaTHasi IPOMBIIUIEHHOCTb.

JlabopaTopHas pabdora

BrinonHeHue kaueCTBEHHBIX peakiuii Ha KapOOHATHI 1
ruApokapOoHaTsl. Mi3yueHue CBONCTB COJICH yroJdbHOM 1
KPEMHHEBOU KUCIIOT

CemuHap

Cemunap «Hemertamib»

1,2,3

JI1 - JI3,
J16 — JI8,
M1 — M,
1 - 1125

Pa3gen 3. MeTaJliibl

X7

Tema 3.1. s- u d- raemenTtsnl 1
rpynmnsl

Coaep:xxkaHue yueOHOIro MaTepuaJia

IIlenounsie MeTamibsl. I3MeHeHNEe CBOMCTB B 3aBUCUMOCTH OT
MOJIOKEHUS B MEPUOINUECKON cucTeme. PU3NYecKue 1 XUMUYECKUE
cBoiicTBa. CBoricTBa okcuioB. Illenoun. CBolicTBa coeil.

Mens. Cepebpo. dusnyeckne U XUMUIECKHUE CBOKCTBA.
BsaumoneiictBus ¢ kucinoramu. Oxkeubl. ['mapokcunapl. CBolicTBa
couieir. CiocoOHOCTh K KOMILIIEKCOOOPa30BAHMIO.

IIpakTH4YecKkHe 3aHATHA

Brinmonnenue 3agaduii o TEMe 0 TEME CBOMCTBA dJieMeHTOB B
TPYTIITHL.

1,2,3

JI1 — J13,
J16 — J18,
M1 — M6,
1 - 1125

Tema 3.2. s- 1 d- djIeMeHTBI
II rpynnsl

Coaep:xanue y4eOHOro MaTepuaJia

bepunnuii, Mmarauii, kanpiuii. CBOMCTBA IPOCTHIX BEIIECTB, UX

1,2,3

J1 - J13,
JI6 - JI8,
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HaunmenoBanue pa3ienos u Copaepxanue yueOHOro MmarepuaJia, jadoparopsanie padorel 1 | O0beM yacoB VDOBEHE ILnanupyem
TeM NPaKTH4YeCKUe 3aHATHS, CAMOCTOSITE/IbHAsA padoTa ocl:;oeﬂnﬂ ble
00y4aIMXCsl, KypcoBasi pa6oTa pe3yJbTaThl
okcu0B U TuapokcuoB. L{unk. CBoiicTBa husnueckue u
xumuueckue. CoiicTBa okcuza u rufpokcuaa. Coiau IUHKA.
KéctrkocTb BOIBI U cIOCOOBI €€ ycTpaHeHusl. BrinonHeHnue M1 — Me,
TECTOBBIX 3aAHUM 10 KOHTPOJIIO 3HAHUN 10 YKa3aHHOU TEME. IT1 — 1125
Coaep:xxanue yueOHOro MaTepuaJia
CaolicTBa Xpoma, Maprasua u xene3a. OcCoOEHHOCTH CTPOEHUSI.
W3MeHeHNs1 KUCIIOTHO-OCHOBHBIX CBOMCTB B 3aBUCHUMOCTH OT
CTEMEHU OKUCIICHUS. DU3NYECKHE U XUMUYECKUE CBOMCTBA 1
JI1 - J13,
metanoB. Coequnenus xpoma (II), (III), (VI). Coenunenus
Tema 3.3. d- memenTnI VI, JI6 — JI8,
maprasia (II), (IV), (VII). Coenunenns xenesa (II), (I11). 1,2,3
VII, VIII rpynnst MI1 - M6,
KadectBeHHble peakimu Ha kaTuoHbI xkene3a (11) u (111). 1 - [125
IIpakTHYecKue 3aHATHS |
[TpakTHyeckoe obobIatoIee 3aHsaTie 1o TeMe «MeTamuib.
CemuHap
1
Cemunap «MeTasuib
Pa3zgen 4. XuMus 1 :Ku3HbL X1
Coaep:xkaHue y4eOHOro MaTepuaJia JI1 - JI3,
Ponp xumun B o0ecrieueHHH yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA. 1.2.3 JI6 — JI8,
Tema 4.1.Xumus u :ku3Hb | XuMUS ¥ 3I0pOBBE YenioBeka. JIekapcTBeHHbIE cpeacTsa. [IpaBua 1 > M1 — M6,
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIPenaparoB. Posib XuMuu B IT1 — 1125
Pa3BUTUU MEIULIMHBI
IIpome:xyTouHast 13
arrecTaums
JI1 - J13,
Coaep:xxanue y4eOHOIro MaTepuaJia
DK3aMeH 6 J16 - JI8,
M1 — M6,
KoncyabTanus 1
IT1 - 1125
CamocrosiTesibHasi padoTa 6

IToaroroBka K sK3aMeHY

1 kype 2 cemecTp

OPI'AHUYECKASA XUMUA
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

Pa3gen 5. Beegenue B
OPraHMYecKy XUMHUIO

9

Tema 5.1. Teopernueckue
OCHOBBbI OPraHMYecKOM
XMMHUH

Coaep:xanue yueOHOIro MaTepuaJia

[Ipenmer u 3a1a4n OPraHUYECKONM XUMHH, €€ 3HAUCHUE JJISI
dapmanuu. [Ipencrasienne o MHOrooOpa3uu OpraHUYECKUX
coenuHeHui. Kinaccudukarus opraHu4ecKux COeTMHEHUM.
[TonsiTre 0 PyHKIMOHANBHBIX Tpynnax. OCHOBHBIE KIacCh
OPraHUYECKNX COCTMHEHUMN.

DJEeKTPOHHOE CTPOCHUE aTOMa yIiiepoJa, OCHOBHOE U
BO30Y’KJIEHHOE COCTOSIHUS aToMa. TuIbl THOPUAN3AIIMN AaTOMHBIX
opburaneit yriepoaa. NeKTpOHHOE CTPOCHUE aTOMOB BasKHEHIIINX
AJIEMEHTOB-OPTraHOreHOB (KHCIOPOI, a30T).

OcCHOBHBIE TIOJIOKEHUS TEOPUH CTPOEHUS OPraHUYECKUX
coenquuennit A.M. bBytiieposa, ee 3HaueHue. MoJieKyJsipHbIE,
CTPYKTYpPHBIE U CKEJIETHBIE (POPMYJIbI OPTraHUYECKUX COSAUHEHHH.
N3omepus oprannyeckux coenuHenui. [Ipencrasienue o
B3aMMHOM BJIUSSIHUH aTOMOB B MOJICKYJIaX OPraHUYCCKUX
COEIUHEHU.

Turbl nepekpeIBaHUs aTOMHBIX OpOHUTANIEH, G- U TT-CBSI3H.
OnunapHasi, TBOMHAS M TPOIHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUsI
cBsizell (0OMEHHBIH, TOHOPHO-AKIENTOPHBIN) M CIOCOOBI pa3pbiBa
cBs13eil (TOMOJIMTHYECKHUH, TeTePOIMTUICCKUI) B MOJICKYJIax
OpraHMYECKUX BEILECTB.

TpuBuanabHasi, pallMOHAIbHAS U CHCTEMaTHYeCKasi HOMEHKJIaTypa
oprannyeckux coenunennit (IUPAC).

ITIpakTH4yecKue 3aHATHS

VYnpaxnenus 1o reme « TeopeTnueckre OCHOBBI OpraHU4eCKOM
XUMHH»

CemuHapbl

Tema «TeopeTuueckue OCHOBbI OPraHUYECKOU XUMUU»

1,2,3

1 - J13,
J16 — J18,
M1 — M6,
1 — 1125
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

Pa3znen 6. YrieBoaopoanbl

X 26

Tema 6.1. Ilpenenbubie
yIJ1eBO0PO/ABI

Coaep:xxaHue y4eOHOIro MaTepuaJia

AJKaHBI U TUKIIOATKAHBI: TOMOJIOTHYECKHE PsiIbl, 001re GopMyIibI,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI, H30MEPHSI U
HOMEHKJIaTypa. Ou3nuecKue CBONCTBA MPEAEIbHBIX
YTJIEBOI0POIOB.

XUMHYECKUE CBOMCTBA ATKAHOB: PEAKIIUU IPUCOETUHEHUS,
Hn30MepHu3anuu, OKucyieHus. CnocoObl MOTyYeHUs aJTKaHOB.

XUMHYECKUE CBOMCTBA IMKJIOAIKAHOB: PEAKLIMKU 3aMELICHUS,
PEeaKIMK MPUCOSANHEHUS K MaJTbIM IuKIaM. CrocoObl TOTyYeHUS
[MUKJIOAJIKAHOB.

IIpakTnyeckue 3aHATHS

Ynpaxnenus 1o reme «lIpenenbasie yrieBogopoas.

1,2,3

JI1 - JI3,
J16 — JI8,
M1 — M,
1 - 1125

Tema 6.2. HenpenenbHble
YIJIEBOAOPOAbI

Coaep:xxanue yueOHOro MaTepuaJia

AJIKEeHBI, aTKaUEHBI U aJIKUHBI: TOMOJIOTUYECKHE PSJIBI, 00IIIHe
(bopMyIIbI, SIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY,
M30MEpPHS U HOMEHKJIaTypa. Du3zndeckre CBOMCTBA HEMPEAEIbHBIX
YIJIEBOAOPOIOB.

XHUMHUYECKUE CBOMCTBA AJIKEHOB: PEAKIIMK IPUCOEIUHEHUS,
noJiMuMepusanuu, okucienus. Ilpasmio MapkoBHHUKOBaA.

Oco0EHHOCTH XUMHUYECKHX CBOMCTB COMPSKEHHBIX ATKAIUEHOB!
1,2- u 1,4-npucoegnHeHNeE.

Oco0eHHOCTH XUMHUYECKHX CBOMCTB ankuHOB. Peakiusa Kyuepoga.
C-H-kucmorHocTth TCPMHUHAJIbHBIX aJIKWHOB.

CriocoOblI MOJTy4YeHHsT HENPeIeIbHBIX YIIIeBOA0poA0B. [TpaBuiio
3aiireBa.

IIpakTHYecKue 3aHATHS

Ynpaxnenus 1o reme «HenpenenbHslie yrieBogopoas.

1,2,3

1 - J13,
J16 — J18,
M1 — M6,
1 — 1125

Tema 6.3. ApomaTnueckue
YIJIeBOOPOABI

Conep:kaHue y4eOHOT0 MaTepuaJa

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE apOMATHICCKHUX

1,2,3

JI1 — J13,
J16 — J18,
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

yrieBooponoB. Kpurepuu apoMatnaHOCTH (IpaBUiI0 XIOKKEs).
["omonoruyeckuii psix apeHoB, obmas popmysa, H30MEpHs U
HOMeHKJIaTypa. Pu3ndeckne cBOWCTBA apEeHOB.

XUMHYECKUE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaAKIINI
3aMenieHus B 0EH30IbHOM KOJIBLIE U YTJIEBOJOPOIHOM paJHKaie,
peaKIMK MPUCOSANHEHUS, PEAKIIMU OKUCIICHUSI TOMOJIOTOB O€H30J1a.

[IpencraBnenue 06 OPUEHTHPYIOLIEM JICHCTBUN 3aMeCTUTENEH B
OEH30JIbHOM KOJIbIIE: OPTO-, Tapa- U METa-OpPUEHTAHTBHI.

IIpakTH4yecKkHue 3aHATUA

YopaxkHeHus o TeMme « ApoMaTHUYECKHE YTIEBOI0POABIY.

M1 — M6,
1 - 1125

Tema 6.4. [Ipupoansbie
HCTOYHUKH YTIJIeBOAOPO/IOB

CamocrosiTeibHass padoTa

Pa6ota ¢ yueonukom. [Ipupoansiii ra3. [lomyTHbIE HEDTIHBIE Ta3bI.
Hed1s u ee mpoucxoxaenne. KaMeHHBIN yroib U IPOIYKTHI €T0
nepepadoTku. CiocoOs! mepepadboTku HePTH: eperoHKa, KPEKHUHT
(TepMHUYECKHiA, KaTATUTHYECKHI), puOpMHHT, Upou3. [IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B
ObITY.

1,2,3

JI1 - JI3,
716 — JI8,
M1 — M,
1 - 1125

Tema 6.5. I'eneTnueckas
CBSI3b MEKIY Pa3IuYHbIMH
KJIacCAMHM YIJIeBOI0PO/I0B

Coaep:xanue yueOHOIro MaTepuaJia

[ToBTOpenue u 06001IeHNE TI0 TeMe «[ eHeTHuecKasi CBA3b MEXKITY
pPa3HBIMHU KJIACCAMH YTJIEBOJOPOIOBY

HpaKanecKne 3aHATHSA

pra)KHeHI/ISI no Teme «I'eHeTndecKas CBA3b MCKAY pa3JIMIHbIMUA
KJIacCaMH yrji€eBoaAOpOJ0B U KAYCCTBCHHBLIC PCAKIINH HA
YIJICBOAOPOABD».

JlaGopaTopHble padoThI

Crpoenue, pu3nuecKue ¥ XMMUYECKHE CBOWCTBA YIIIEBOIOPOIOB

CeMunapsbl

Tema «Yrnesogopoab»

1,2,3

JI1 - J13,
J16 — J18,
M1 — M6,
1 — 1125

Pasznen 7.
Kucaopoacoaepxkammue

X 32
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

OpPraHuv4eCKue COCAMHCHUSA

Tema 7.1. CiupThl 1
¢enonbl

Coaep:xxaHue y4eOHOIro MaTepuaJia

[IpenenpHBIE OTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKHH psifl, 001as
dbopmya, SIEKTPOHHOE CTpoeHUE HYHKIIMOHATIBLHOM TPYTIIIHL,
n3oMepus U HoMeHKIaTypa. dusnueckue cBOCTBa CIUPTOB.
O06pa3oBaHre BOJOPOJIHBIX CBS3CH.

XVMHYECKUE CBOWCTBA IIPEJIENbHBIX OAHOATOMHBIX criupToB: O-H-
KHUCJIOTHOCTb, PEAKIIUH 3TePUPHUKALIUHN, PEAKLIUU OKHCICHUSI.
[Tpoctbie 3¢upbl Kak MPOU3BOAHbIE CITUPTOB, 0COOEHHOCTH
(bU3NYECKUX U XUMHUYECKUX CBOWCTB MPOCTHIX 3PHUPOB.

MHoroaToMHbIE CIIUPTLLI HA NPUMEPC STUIICHITIMKOJIA U TTIMICPUHA,
0COOEHHOCTH XMMHUYECKHX CBOMCTB MHOI'OAQTOMHBIX CITMPTOB.

®enon. CTpoeHNE MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYTIIIHI
1 OEH30JILHOTO
saapa. OcoOeHHOCTH XMMHUYECKUX CBOWCTB (heHOa.

CrniocoObl MosTy4eHus U IpUMeHeHue CIUpToB U (peHonos. JlelicTBue
CIHMPTOB U ()EHOJIOB Ha OPTaHU3M YEJIOBEKa.

IIpakTHYecKue 3aHATHS

Ynpaxknenus no teme «CnupThl U (EHOJIBD.

JlabopaTopHasi padoTa

XHUMHYECKHE CBONCTBA CITUPTOB M ()EHOJIOB.

CemuHapsbl

Tema «CnupThl, GeHOIBI, TPOCTHIE IPUPHD)

1,2,3

1 - J13,
J16 — J18,
M1 — M6,
1 — 1125

Tema 7.2. Anbaeruabl U
KeTOHBI

Coaep:xkaHue y4eOHOIro MaTepuaJia

AJbJIeruipl M KETOHBI: TOMOJIOTHYECKHE PsiJibl, 001mas ¢popmynia,
AJIEKTPOHHOE U CTpOeHUE QYHKIIMOHAIBHON IPyHIIbl, H30MEpUs U
HOMeHKJIaTypa. Pusnyeckrue CBOWCTBA KAPOOHMIIBHBIX COSTMHEHUH.

XUMHUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAaKIUU
MIPUCOEAMHEHUS TT0 KapOOHUIBHOW TPYTIIe, PEaKIIUN OKUCICHUS
anpaeru1oB. CriocoObl MOJTy4eHHs] KapOOHMIIBHBIX COSTMHEHHU.

1,2,3

J1 - J13,
JI6 — JI8,
M1 — M6,
IT1 - I125
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

IIpakTnyeckue 3aHATHS

YHpa)KHeHI/Iﬂ 110 TEMCE. ((AJII:I{GFI/I,[[I)I 1 KETOHBD).

Tema 7.3. Kap6oHoBbie
KHCJIOTHI H CJIOKHBIE I(PUPbI

Conep:kaHue y4eOHOTr0 MaTepuaJia

O1HOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBBIE KHCIIOTHI:
TOMOJIOTHUYECKUH psifl, oO1ast popmyna, SJEKTPOHHOE CTPOSHUE
(yHKIIMOHATIBLHOM TPYMIBI, H30MEPHUS U HOMEHKJIATypa.
®duznyeckue cBocTBa KapOOHOBBIX KUCIOT. OOpa3oBaHue
BOJIOPOJIHBIX CBSI3EH.

XUMHUECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT: KUCIOTHBIE CBOIMCTBA,
peakuuu repuduranun. OcoOEHHOCTH XMMUYECKUX CBOWCTB
MYpaBbHHOH KHCIOTHL. MbLIa KaK COJIHM BBICIIUX KapOOHOBBIX
KHCJIOT.

CrnoxHble 3(hUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT,
0COOCHHOCTH (PU3NIECKUX M XUMUUECKHX CBOMCTB CIIOKHBIX

7¢bupoB.

IIpakTnyeckue 3aHATHS

Yupaxuaenus no Teme: «KapOoHOBbIE KHCIOTHI M CIOXKHBIE YQUPBIY.

Cemunap

Tema «KapO6oHOBBIE KUCTIOTHI U CIOXKHBIE Y3PUPHI»

1,2,3

J1 - J13,
JI6 - JI8,
MI - M6,
IT1 - 1125

Tema 7.4. ’Kupnbi

Coaep:xanue y4eOHOro MaTepuaJia

JKupsl, ux ctpoenue u pusudeckue cBoicTBa. JKupsl B mpupoe, ux
61/IOJIOI‘I/I‘ICCK3,$I POJIb. Briciine JKUPHBIC KUCJIOTBI: CTCApUHOBAA,
NaJbMHUTHHOBAS, OJICMHOBAs, JIMHOJIEBAsI, TMHOJIEHOBas. [ uaponus
*KUpoB. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH
HENpPEeeIbHbBIX KUPHBIX KHCIIOT.

HpaKTn'{ecRne 3aHATHSA

Ynopaxuenus no teme: «Kupbi».

JlabopaTopnasi pabora

Ddusnyeckue U XMMHUYECKHE CBOMCTBA JKHUPOB.

1,2,3

J1 - J13,
JI6 - JI8,
M1 — M6,
IT1 - 1125

Tema 7.5. YrieBoabl

Conep:kaHue y4eOHOIro MaTepuaJia

1,2,3

JI1 - JI3,
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HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

VYrneBoabl: HAX0XKIEHUE B MPUPOJE, OMOIOTHYEeCKas pOJib,
kiaccugukanus. MoHocaxapuabl Ha IpUMEpe TIFOKO3BI U
bpykro3bl. Ontuyeckas nzomepus. KonpuaTo-nienHas TayToMepust
Ha MPUMEpe MOJIEKYJIBI TIIFOKO3bI, MPOEKIINH Xeyopca, o- U [3-
AHOMEPHI [IIOKO3BI.

XUMHUYECKUE CBOMCTBA MOHOCAXapUI0B HA IPUMEPE TITFOKO3bI:
pEeaKLMK C YYaCTUEM COUPTOBBIX M AJIbACTUAHON FPYIIIL.

Hucaxapunbl. BoccranaBiuBaromiye 1 HEBOCCTaHABIUBAIOIIUE
JcaxapH/ibl Ha MpUMepe JaKTo3bl U caxapo3bl. ['uaponus
JIMCaXapuJIOB.

[Tonucaxapuapl. Kpaxman u nesuioso3a: CTpoeHne MaKpOMOJIEKYJI,
($U3MKO-XMMHUYECKHE CBOMCTBA. XMMHUYECKHE CBOMCTBA KpaxmaJa:
THJIPOJIN3, KaYeCTBEHHAs! peakiys ¢ HOA0M. XUMHUYECKHUE CBONCTBA
IEJUTIOJIO3BI: THAPOJIN3, 00pa3oBaHue d(HUPOB.

IIpakTHYecKHe 3aHATHA

YupakHeHus 1o TeMe: «YTIIEBOJIbI».

JlabopaTopHas padora

XHUMHUYEeCKHe CBOMCTBA YIJICBOOOB.

Cemunap

Tema «YraeBoabl»

J16 — J18,
M1 — M6,
1 — 1125

Pa3znea 8. Azorconepxammue
OpPraHuYecKue coeMHEeHUs

13

Tema 8.1. AMHUHBI

Conep:kaHue y4eOHOro MaTepuaJia

AMMHBI KaK OpraHUYeCKUe MPOU3BOAHBIE aMMHaKa. DJIEKTPOHHOE
CTpoeHHe (PYHKIIMOHAIBHOMN IPYIIbI, (hU3HUecKue CBOICTBA,
HOMEHKJIaTypa. XMMHYECKHE CBOMCTBA aTM()aTHIECKIX aMUHOB:
OCHOBHBIE CBOWMCTBA, PEAKIIMHN AIKWJIMPOBAHHUS, B3aUMOJCICTBUE C
A30TUCTOMN KHUCIIOTOM.

AHMIVH Kak NpeACTaBUTC/Ib AMUHOB apOMATHYCCKOI'O pAaa.
CTpOCHI/Ie MOJICKYJIbl, B3AUMHOC BJIMAHUC aMUHOI'PYIIIBI 1

1,2,3

J1 - J13,
JI6 - JI8,
M1 — M6,
IT1 - I125

33




HaunmenoBanue pa3ienos u
TeM

Copaepxanue yueOHOro MmaTepuaJia, 1adopaTtopHbie padoThl U
NPaKTHYeCKHe 3aHATHSI, CAMOCTOsITe/IbHasi padoTa
o0yuarmmxcsi, Kypcopasi padora

O0beM yacoB

YpoBennb
0CBOEHUA

ILnanupyem
ble
pe3yabTaThl

OEH30JILHOTO Aapa. OCc00EHHOCTH XUMHYECKUX CBOMCTB aHMJIMHA.

HpaRanecKne 3aHATHSA

pra)KHeHI/IH 110 TeMe: K AMHHBDY.

Cemunap

Tema: «KAMHUHED).

Tema 8.2. AMHHOKHCJIOTHI,
NenTUabI U 0eJIKH

Conep:kaHue y4e0HOro MaTepuaJia

AMUHOKHUCIIOTBI: KJIacCU(UKALINS, U30MEPHS 1 HOMEHKJIATypa.
duznyeckre CBOMCTBA 0-aMUHOKHUCIOT. OnTudeckas u30Mepus o-
AMHHOKHCJIOT.

XnUMHUYecKre CBOHMCTBAa aMUHOKHCIIOT KaK aM(i)OTepHBIX
OpTraHU4YCCKUX coeauHeHMM. Peakus mOJIUKOHACHC ALY O~
AMHMHOKHUCIJIOT, 06pa30BaHHe HCHTHﬂHOﬁ CBA3U. FI/II[pOJ'II/B
MENTHA0B. brnogorndeckoe 3HaYCHUE 0-aMHHOKHCIIOT.

benku kak npupoansie noaumepsl. [lepBudnasi, BTopuyHas u
TpEeTUYHAas CTPYKTypa

6enkoB. Jlenatypamus. ['uaponus 6enkoB. L[BeTHBIE peakiiuu Ha
OeKu.

IIpakTH4yecKkHue 3aHATHA

YHpa)KHeHI/IH 110 TEMCE: ((AMI/IHOKI/ICJ'IOTBI, NENTUAbI U OeIKI.

JlabopaTopHas padora

HBGTHBIC PCAKIIMU HA OeKu.

1,2,3

J1 - J13,
JI6 - JI8,
MI - M6,
IT1 - 1125

Cemunap

Tema « AMUHOKHUCIIOTBI, TICIITHIBI, OCIKH

Tema 8.3. HykyieunoBbie
KHCJIOTBI

Conep:kaHue y4eOHOro MaTepuaJjia

[TonsiTrie 06 a30TCOEPKAIINX TETEPOLUKINISCKUX COCTUHEHUSX.
[TupuMHIMHOBBIE U IYPUHOBBIE OCHOBAHMUSI.

HykJ1eMHOBBIE KUCIIOTBI: COCTaB, CTPOCHHE M OMOJIOTHYECKas pOJIb.

1,2,3

J1 - J13,
JI6 - JI8,
M1 — M6,
IT1 - 1125

Pazpnen 9.
BbicokoMo1eKyIsIpHbIE

3
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HaunmenoBanue pa3ienos u Copaepxanue yueOHOro MmarepuaJia, jadoparopsanie padorel 1 | O0beM yacoB y ILnanupyem
TeM NpaKTHYeCKHUe 3aHATHSI, CAMOCTOsITeIbHAsA padoTa posenb ble
o0yuarmmxcsi, Kypcopasi padora 0CBoCHMIH pe3yabTaThl
coeMHEeHUsl
Coaep:xxaHue y4eOHOIro MaTepuaJia
OcHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COSTMHEHUH:
MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENCHb MOTMMEPU3aLINU, CPEIHIST 1
MoJIeKyJsipHast Mmacca. OCHOBHBIE METO/Ibl CHHTE3a
BBICOKOMOJICKYJISIPHBIX COEIMHEHUN — MOTUMEPU3AIIHS U
TIOJTMKOHICHCAITHSL. 1 - 13
Tema 9.1. CamocrosiTesibHasi padoTa 116 — HS’
BBICOKOMOJIEKYISAPHBIE Pa6ora ¢ yuebuukom. I[Toaumepusie MaTepraisl. [lnacTMaccht 1,2,3 Ml - M 6’
coe/IMHEeHHUs! (MONMMATUIICH, TOTUTIPONTUICH, TOTUBUHIWIXJIOPH/I, TIOJTUCTHPOII, 1 - 2 5’
MOJIMMETHJIMETaKPHJIAT, TTOJIMKApOOHATHI, MOIMATUIIEHTEped TaIaT).
Yrunuzanus u nepepadboTka MiacTuka. )
DnacToMepbl: HaTYpaJIbHbIN KayyyK, CHHTETUYECKHE KaydyKH
(OyTaueHOBBIH,
XJIOPOTIPEHOBBIN, M30NPEHOBBIN). Pe3nna. BosokHa: HaTypalibHbIS
(XJI0MOK, IEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a, allETATHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH M JIABCaH).
ITpomeskyTouHas
paTTeCTyalmﬂ =7 I -J13,
JI6 — JI8,
Coaep:xaHue y4eOHOro MaTepuaJia 6 3 M1 — M6
JuddepennrpoBaHHbIi 3a4eT ’
I11 — 1125
KoncyabTanus 1

J1st XapaKTepUCTHKU YPOBHS OCBOCHUS y4eOHOT0 MaTepHaia HCIOIb3YIOTCS CIIeIYIONe 0003HaueHUSL:
1. — 03HaKOMUTENBHBIN (y3HABaHHE paHee N3yUYEeHHBIX 00BEKTOB, CBOMCTB)
2. — penpOAYKTUBHBIH (BBIIOIHEHHUE ACITEIHHOCTH 110 00pa3ily, MHCTPYKIINH WIIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IJTAHWPOBAHUE U CAMOCTOSITEIHOE BHINTOJHEHUE ACATEIBHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
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3.3. TemaTu4eckoe NVIAHUPOBAHUE Y4eOHOT0 MpeAMeTa « XMMH»

O0BEM pabOTHI 00YUAOIUXCS BO B3AUMOICHCTBHH C TIPETIOIaBATEIIEM, Yachl

yggggzlﬁ Ypoku Koncynbpranuu DOk3amen/ CaMocTosTenbpHas
Pasnen, tema N [TpakTuaeckue/ Hudod. 3auer pabora
py 3YHCHHe Jlabopatopubie | CeMHHApHI o0y4aromuxcs
(Bcero) TEOPHUH ARSI
1 kypc 1 cemectp 76 36 22 3 1 6 8
PAX3AEJ: OBIIAS U HEOPITAHUYECKAS XUMUSA

Pa3znea 1. OcHoBBI 0011IeH XUMHH 35 21 13 1 0 0 1]
Tema 1.1. Ctpoenue atoma.
Ilepronnueckuii 3aKOH 1 5 3 ) B B B B
MepUoOIUYECcKasi CUCTeMa
snemeHToB JI.11. Menaeneena
Tema 1.2. Xumuueckasi CB3b U 4 3 1 B B B B
CTPOCHHE BEIIECTB
Tema 1.3. Knnaccsl HEOpraHu4eCKux 7 4 3 B 3 3 3
COCTMHEHU I
Tema 1.4. JlucriepcHble CUCTEMBI U 4 ) ) B B B B
pacTBOPHI
Tema 1.5. XuMuueckue peakiuu 2 2 — — — — —
Tema 1.6. XuMuueckue peakiuu B 6 4 ) B B B B
pacTBOpPax ANEKTPOIUTOB
Tema 1.7. OxucnutenbHO- 7 3 3 1 B B B
BOCCTAHOBUTEJIbHBIE PEAKITNU
Pa3pen 2. HemeTaJiibl 20 10 7 1 0 0 2
Tema 2.1. Dnements! VIIA-rpynmbl 7 3 ) B B B )
— TJIOT€HbI
Tema 2.2. Dnements! VIA-rpynmnsl 5 3 ) B B B B
— XaJIbKOTEHbI
Tema 2.3. DnemeHTsl VA-rpynmbl — 5 3 ) B B B B
TTHUKTOT'€HBI
Tema 2.4. DnemenTtsl [VA-rpynimsl 3 1 1 1 — — —
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O0BéM

O0BEM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C TIPETIOIaBATEIIeM, Yachl

N Ypoku Koncynpranuun Dk3amen/ CamocTosiTenpHast
yueOHoM
Pasnen, tema [TpakTuaeckue/ Hudod. 3auer pabora
Harpy3ku | H3yueHue
Jlaboparopubie | CeMHHApHI o0y4aromuxcst
(Bcero) TEOPHUH
3aHATHS
Pasznea 3. Meraninl 7 4 2 1 0 0 0
Tewma 3.1. s- u d- snemenTsi I 3 5 1 B B B B
TpYIIIbI
Tema 3.2. s- u d- anements! 11 1 1 B B B B B
TPYIIbI
Tema 3.3. d- amementsl VI, VII,
3 1 1 1 — — —

VIII rpynmnsl
Pa3zpen 4. XuMus u :Ku3HbL 1 0 0 0 0 0
Tema 4.1. Xumus 1 KU3HDb 1 1 — — — — —
IIpome:xxyTOoUYHasi aTTecTALUSA 13 — — — 1 6 6

1 kypc 2 cemectp 920 43 29 7 1 6 4

PA3JIEJI: OPTAHUYECKAS XUMMUSA

Pa3nen 5. Beeaenue B 9 5 3 1 0 0 0
OPraHMYecKy0 XHMHUIO
Tema 5.1. TeopeTndeckre OCHOBBI 9 5 3 1 B B B
OPraHU4YeCKOW XUMHH
Pa3znea 6. YrieBoaopoabl. 26 13 10 1 0 0 2
Tema 6.1. IIpenenvHbie 5 3 5 B B B 3
YIJIEBOJOPOIBI
Tema 6.2. HenpenenbHbie 7 5 ) B B B B
YIJIEBOJOPOIBI
Tema 6.3. ApomaTuueckue 6 4 ) B B B B
YIJIEBOJIOPOIbI
Tema 6.4. [TpupoaHble HCTOUHUKH ) B B B B B )
YTJIEBOJIOPOIOB
Tema 6.5. I'eneTnyeckas CBS3b
MEXY pa3IMYHbIMU KJlacCcaMu 6 1 4 1 — — —
YTIIEBOIOPOIOB
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O0BEM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C TIPETIOIaBATEIIeM, Yachl

266(?;2; Ypoku Koncynbranuu DKk3ameH/ CaMocTtosTenbHas
Pasnen, tema IZar s | U [TpakTuaeckue/ Hudod. 3auer pabora
py 3YHCHHE Jlaboparopubie | CeMHHApHI o0y4aromuxcst
(Bcero) reopH 3aHATHS

Pa3nea 7. Kuciopoacoaepxamue 32 17 12 3 0 0 0
OpraHuvyecKue CoeTuHeHHUs!
Tema 7.1. CiupThl ¥ PeHOTBI 9 5 3 1 - — _
Tema 7.2. Anbaeruansl 1 KETOHEI 4 2 2 — — — —
Tema 7.3. KapOoHOBBIE KUCTOTHI U

6 3 2 1 - - _
CJIOKHBIE (PUPHI
Tema 7.4. XKupbl 4 2 2 — - - —
Tema 7.5. YrneBoasl 9 5 3 1 - — —
Pa3znea 8. Azorconeprxkamue 13 7 4 ) 0 0 0
OpraHuyecKue coeAnHeHus!
Tema 8.1. AMuHBI 4 2 1 1 — - -
Tema 8.2. AMUHOKUCIIOTEI,

7 3 3 1 — — -
MENTUALI U OCIIKA
Tema 8.3. HykjienHOBBIE KUCTOTHI 2 2 — — — — —
Pa3zgen 9.
BbicokomoiiekyasipHbIe 3 1 0 0 0 0 2
coeJUHEeHHUs
Tema 9.1 BoicokoMoneKysipHbIe 3 1 B B B B )
COEJIMHEHUS
IIpome:xyTOUYHAs aTTEeCTALMA 7 — — — 1 6 0

HUTOI: 166 79 51 10 2 12 12
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4. YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPEJIMETA

4.1. TpeGoBaHMs K MHHHUMAJIBHOMY MAaTEPHAIbHO-TEXHUYECKOMY
odecrneyeHun 1o

Peanuzanus yueOHOTO mnpeaMera TpeOyeT Haauuus ydyeOHOro kaOuHeTa
«XHUMUS.

Me6Gens: mapra 2-x mectHas 1200500 — 16 wT; ctyn — 32 mr, JOCKa
MarHUTHO-MeJIOBasi WJIM MapkepHas — 1 1iT.

Texnuyeckue cpeacTBa OOYdUEHHS: TIPOCKTOpP, OKpaH, HOYTOYK WU
MEPCOHATBHBIN KOMITBIOTEDP C JTUIEH3MOHHBIM MPOTrpaMMHBIM obecrieueHuemM. Mnu
TEJIEBU30P C BO3MOXKHOCTBIO MOJIKIIOUEHUS (DIAII-HAKOTTUTEIIS.

Xumuueckas nocy/ia, puOopHI, PEaKTUBBI COTJIACHO
MPAKTUYECKUM/Ta00paTOPHBIM paboTaM.

O6opynoBanue, oOeCTICUMBAIOIICE AMANTAIUIO AJICKTPOHHBIX M IEYATHBIX
o0pa30BaTeIbHBIX PECYPCOB ISl OOYYAIOIIMECS U3 YUCHA JIUIl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3J0pPOBbsI: NOPTATUBHBIA PYYHOW BUIACOYBEIMYMTENb — 2 T,
paauokiace (3aylHbId HHIYKTOP U MHAYKIIUOHHAS NeTisi) — 1 miT.

[Tometenus 11t caMocTosiTebHOM paboThl: HOYyTOYK Lenovo Ideapad 330-
15IKB — 3 mt, nporpammuoe obecneuenue: Ubuntu 16.04 ((Freewave), Libre
Office 6.2.8 (Freewave), [Iporpamma sxpannoro goctyna, Nvda (Freeware).

4.2. UudgopmanuoHHoe odecrieueHne 00ydeHust
OcCHOBHbBIE HCTOYHUKHU*:

["abpuensn, O. C. Xumus. 10 kinacce : yueOHUK : yriyOnénublil ypoBens / O.
C. Tabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : [Ipocsenienue,
2022. —400 c. — TekcT : HEMOCPEACTBEHHBIH. *

["a6puensn, O. C. Xumus. 11 knacce : yaeOHUK : yriyonénublii yposens / O.
C. Tabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : [Ipocsemnienue,
2022.—432 c. — TekcT : HENOCPEACTBEHHBI. *

Epemun B.B. Xumus. 10 knacc. YueOHuk. Yrimyonennsiili yposenb. ®I'OC /
Epemun B.B., Kysemenko H.E., Tepenun B.1., [po3nos A.A., Jlynun B.B.; nox
pen. Jlynuna B.B. — Mocksa : IIpocBemenue, 2023. — 448 c. - ISBN: 978-5-09-
107226-6. — TekcT : HEMOCPEACTBEHHBIN. *

Epemun B.B. Xumus. 11 knacc. YueOnuk. Yrny6aenusiii yporenb. ®I'OC /
Epemun B.B., Ky3smenko H.E., Tepenun B.U., [po3nos A.A., JIlynun B.B.; nox
pen. Jlynnna B.B. — Mocksa : IIpocsemenue, 2023. — 480 c. - ISBN: 978-5-09-

107469-7. — Tekct : HEMOCPEAICTBEHHBIN. *

* — cootBercTBYyeT [Ipuka3zy MunucrepctBa npocsenienus PO or 21 centsops 2022 r.
No 858 «O06 ytBepxkaeHun GpeaepaqbHOTO MePeyHsl YYCOHUKOB, JOMYIIEHHBIX K UCTIOIB30BAHHUIO
OpU peanu3alid HMMEIOUIMX T'OCYJapCTBEHHYIO aKKpPEAUTAIMI0O 00pa3oBaTEIbHBIX MPOrpaMm
Ha4aJIbHOTO O0O0IIer0, OCHOBHOTO OOIIEr0, CPEAHETO OO0IIero oO0pa3oBaHWs OpraHU3AIMIMH,
OCYILECTBIISIIOLIMMH 00Pa30BaTENIbHYIO JESATEIbHOCTh W YCTAaHOBJECHHUS NPEAEIbHOrO CpoKa
WCTIOJIB30BaHUS HCKITIOYCHHBIX YIYCOHHUKOBY.



4.3. Hcnoab3oBaHne B 00pa3oBaTeIbHOM Mpolecce AKTHUBHBIX M
HHTEPAKTUBHBIX (DOPM NPOBEACHUS 3aHATHH

Pabouass mporpamma mpenMera IpeayCMaTpUBaeT B LESIX pealln3aluu
KOMIIETEHTHOCTHOTO IMOJXO0/Ja HCIOJIb30BaHWE B 00pa30BaTEIBbHOM IPOLIECCE
AKTUBHBIX W WHTEPAKTUBHBIX (OpM MpoBEACHUS 3aHATHI (KOMIIBIOTEPHBIX
CUMYJIALIMMA, JEJTOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTYyalluil — KeiCOoB,
MICUXOJIOTUYECKUX U MHBIX TPEHUHTOB, I'PYNIOBBIX JUCKYCCUN — KPYTJIBIX CTOJIOB)
B COYETAaHUU C BHEAYAUTOPHOM paboTol i (GOpPMHUPOBAHUS U PA3BUTHS
JMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yIbTaTOB 00YYaIOIINXCS.

5. IPOBEPKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KOHTpOJIB N ONCHKa PC3YJIbTATOB OCBOCHHA IIPCAMCTA OCYHICCTBIISACTCA
IpCroAaBaTCjicM B IIPOHCCCC IIPOBCACHHA 3aH$ITI/II‘/JI, TCCTUPOBAHUA, a4 TaAKIKC

BBIITOJIHCHU L 06y‘—IaIOH_II/IMI/IC$I HHAWBUYAJIbHBIX 3aHaHHﬁ.

PesynbTarel 00yueHus (OCBOCHHBIEC YMEHUS,
YCBOCHHBIE 3HAHMSI)

@®OopMBI U METOJIbI KOHTPOJISI ¥ OLICHKU
PE3yJIbTaTOB O0YUYECHHSI

Buvinycknuk na yenyonénnom yposene nayuumcs:
— pacKphIBaTh Ha IPUMEPax pOjIb XUMHUH B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4YHOUN KapTHHBI
MHpa U B IPAKTUYECKOHN AESATEIBHOCTH YEIOBEKA;
— JIEMOHCTPUPOBAThH HA IPUMEPAX B3aUMOCBSI3b
MEXIy XUMUEH U APYTUMHU €CTECTBEHHBIMU
HayKaMu;

— pacKphIBaTh Ha IPUMEPax MOJIOKEHUS TEOPUHU
xumudeckoro crpoenust A.M. bytneposa;

— noHUMaTth ¢uznyeckuit cmpici [lepuonnyeckoro
3akoHa .. MeHiesieeBa 1 Ha €r0 OCHORBE
OOBSACHATH 3aBUCUMOCTH CBONCTB XUMUYECKUX
AJIEMEHTOB M 00Pa30BaHHBIX UMH BEIIECTB OT
ANIEKTPOHHOI'O CTPOCHHS aTOMOB;

— OOBSCHITH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB Ha
OCHOBE OOIINX MPEe/ICTaBICHU 00 X COCTaBe U
CTPOCHUU;

— IPUMEHSATH MTpaBUjIa CUCTEMAaTUUYECKOMN
MEXIyHApOAHOW HOMEHKIIATyphl KaK CpeJICTBA
pa3irueHus U UIeHTU(UKALIUY BEIIECTB 10 MX
COCTaBy M CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
(hopMyJTbl OPraHMYECKUX BEIIECTB KaK HOCUTENEH
nH(bOpMaIlMU O CTPOSHUH BEIIECTBA, €T0
CBOMCTBAX M MPUHAIICKHOCTH K OMPEICICHHOMY
KJIaCCy COEJIMHEHHI;

— XapaKTepHU30BaTh OPraHUYECKUE BEIIECTBA 110
COCTaBy, CTPOCHHIO U CBOMCTBAM, YCTAaHABIUBATH
MPUYMHHO-CJICICTBEHHBIC CBSI3U MEK/Ty IaHHBIMU
XapaKTEepPUCTHUKAMU BEILIECTBA;

— MPUBOAUTH MPUMEPHI XUMUUECKUX PEAKIIUH,
PACKpBIBAOIINX XAPAKTEPHBIE CBOMCTBA TUITUYHBIX
MPEJICTABUTENICH KIIACCOB OPTAHMUECKUX BEIIECTB C

DopMBI KOHTPOJISI OOYUCHHUS:

— JIOMAIIHKE 33JIJaHus TPOOJIEMHOTO Xa-
pakrepa;

— MpaKTUYECKUE 3aJ]aHusl 110 paboTe ¢
OpUTHUHAJILHBIMHU TEKCTAMU;

— MOJTrOTOBKA M 3alllUTa TPYMIOBBIX 3a]a-
HUW MPOEKTHOTO XapakTepa;

— TECTOBBIE 3a/IaHUS TI0O COOTBETCTBY-
IOIMM TEMaM.

MeTo/bI OTICHKH Pe3yIbTaTOB OOYICHUS:
— MOHUTOPHUHT pOCTa TBOPUECKOU CaMO-
CTOSITEJIBHOCTH M HABBIKOB TIOJIYYEHHUS
HOBOT'O 3HAHUS KaXKJbIM 00y4arOIIUMCS;
— HAaKONUTEJbHAS OLICHKA.
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PesynbraTsl 00y4eHus (OCBOCHHBIE YMEHHUS,
YCBOCHHBIC 3HAHUS)

cDOpMI:I U MCTOABI KOHTPOJISL U OLICHKH
pe3yIbTAaTOB OOYUCHHSI

HENbI0 MX WICHTU(UKAIMY U O0BSICHEHHS 00JIaCTH
NPUMEHCHUS;

— IIPOTHO3UPOBATH BO3MOXHOCTh TPOTCKAHUS
XMMUYECKHX PEaKIii Ha OCHOBE 3HAHHI O THUTIaX
XUMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX
PEaKIIMOHHOM CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU H
XHUMHUYECKHX CBOHCTBAX BEIIECTB JUIs OE30M1aCHOTO
MPUMEHEHUS B IPAKTUYECKON JACSITETbHOCTH;

— MPUBOJUTH MTPUMEPHI MPAKTHYECKOTO
UCTIOJIb30BaHUS MPOYKTOB MEepepadboTKH HeYTH U
NPUPOIHOTO ra3a, BEICOKOMOJICKYJIISIPHBIX
COeMHEHUH (MOTMATUIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

— TIPOBOJIUTH OTIBITHI IO PACTIO3HABAHUIO
OpPraHUYeCKUX BEUICCTB: TIUICPUHA, YKCYCHON
KHUCIIOTHI, HETIPEIeIbHBIX JKUPOB, TIFOKO3HI,
Kpaxmaia, OEJIKOB — B COCTaBE IMUIIECBBIX
MPOIYKTOB U KOCMETHYECKUX CPEJICTB;

— BJIAZICTh NIPAaBUJIAMHU M IIPHEMaMH 0€301acHON
paboThI ¢ XUMUYECKUMU BEIICCTBAMH U
J1a00paTOPHBIM 000PYIOBAHUEM;

— YCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH
XHUMUYECKOH PEakIK U CMEIICHUSI XUMUYECKOTO
PaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IEIIBIO
OIIpEeIeIICHUs] ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS
XMUMUYECKHX MPOLIECCOB;

— MPUBOJUTH MTPUMEPHI THAPOJIH3a COJICH B
MMOBCEIHECBHOM KN3HU YCIIOBEKA;

— MPUBOJIUTH TPUMEPHI OKUCITUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH B IPUPO/IE,
MIPOM3BOJICTBEHHBIX NIPOIIECcCaxX U
KHU3HEIEATSILHOCTH OPTraHU3MOB;

— MPUBOJUTH TPUMEPHI XUMHUECKUX PEAKIINH,
pacKphIBaOIUX 00IINE XUMUYIECKHUE CBOUCTBA
MPOCTHIX BEIIECTB — METAJJIOB U HEMETAIIJIOB;

— IIPOBOJIUTH PACUETHI HA HAXOXKIICHHE
MOJICKYJISIPHOM (hOPMYJIBI YTIIEBOIOPOIA TIO
MPOJYKTaM CTOPaHUs U 10 €r0 OTHOCUTEIIbHOU
TUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/ISIINX B €r0 COCTaB;

— BJIaJICTh NIPaBUIIaMU 0€30IIACHOTO OOpaIleHus ¢
€IKUMHU, TOPIOYMMH 1 TOKCUYHBIMH BEIIIECTBAMH,
CpeICTBaMHU OBITOBOW XMMUMU;

— OCYIIECTBIISITh IOUCK XUMHYECKOH MHPOpMAITUN
10 Ha3BaHUSM, UICHTUPHUKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIEeCTB;

— KPUTUYECKHU OLICHUBATh U HHTEPIIPETUPOBATH
XMUMUYECKYI0 HHPOPMALIMIO, COAEPIKAIIYIOCS B
COOOIICHHSAX CPEJICTB MaCCOBOW MH(OpMAITUH,

41




PesynbraTsl 00y4eHus (OCBOCHHBIE YMEHHUS, @OpMBI U METOIBI KOHTPOJIS U OLICHKU
YCBOCHHBIC 3HAHUS) pe3yIbTAaTOB OOYUCHHSI

pecypcax MuTepHeTa, HAy4YHO-TIOMYJISIPHBIX
CTaThsAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOMI
KOPPEKTHOCTH B LIEJISIX BBISIBJICHHS OIIHOOYHBIX
CY>XKIeHHUI U (opMUPOBaHHSI COOCTBEHHOI
MO3HULINH;

— IPEJCTABIISATD ITyTH PEIICHUs TT00aTIbHBIX
npo0JeM, CTOSIINX Mepe]] YeTOBEYECTBOM:
9KOJIOTUYECKUX, IHEPreTUYECKUX, CBIPBEBBIX, U
POJIb XUMHUU B PEIICHUH ITUX MPOOIEM.

6. POHJ1 OHEHOYHbIX CPEACTB TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU 1 TIPOMEXKXKYTOYHOU ATTECTALIUN
YYEBHOI'O IIPEJIMETA

O01mme KpuTEepUM OLIEHNBAHUS YCTHOTO OTBETAa

«OTJIMYHOY»: OOydYaromMiics UMEEeT BCECTOPOHHHME, CHCTEMaTHYECKHE U
rmyOoOKMe 3HaHMA 1O BONpOCaM TEKylled TeMbl, CBOOOJHO  BIAJEET
TEPMUHOJIOTHEN, MPOSBISAET TBOPUYECKUE CIIOCOOHOCTH B MPOLECCE H3IIOKEHUS
y4eOHOro MaTepuala; aHalu3upyeT (akThl, SIBJICHUS M IPOLIECCHI, MPOSBISAET
CIOCOOHOCTh JienaTh 0000IIaIre BbIBOAbL, OOHAPYKMBAET CBOE BHUJICHHE
pemieHust npoOJieM; YBEPEHHO BJaJE€eT NOHATUHHBIM alapaToM; aKTHUBHO
Y4acTBYET MPU OTBETE Ha 3aHSITHH, MOJHOCTHIO OTBEYAET HA 3aJJaHHbIE BOIPOCHI
(OCHOBHBIE U IOTIOJIHUTEIBHBIE), CTPEMSCH K PAa3BUTHIO AUCKYCCHUU.

«XOopoIo»: 00y4YaroIMHC MMEET IOJIHbIE 3HAHMs 0 BOIpOCaM JaHHOMN
TEMbl, YMEET NPaBUJIBHO OIIEHMBATh 3TH BOIPOCHI, NOTEHLHUAIbHO CIOCOOEH K
OBJIQJICHUIO 3HAHUM ¥ OOHOBJICHHUIO UX B X0JI¢ JIAJbHECHUINICH YueObl M MPEICTOSIICH
po(heCCUOHATILHON AESITeIbHOCTH; a1 OTBETHl HA OCHOBHBIE U JOMOJHUTENIbHbIE
BOIIPOCHI, HO HE UCYEPIIBIBAIOILIETO XapaKTepa; BlIaIeeT MOHATUHHBIM alnapaToM.

«YJOBJIETBOPUTENIBHO»: OOYYAIOIIMIIC HKMEET 3HaHHUSI 10 OCHOBHBIM
BOIIPOCAM JAHHOW TEMbl B 00BEME, JOCTATOYHOM I JAJbHEWINEH y4eObl H
npeacrosuiel  paborsl no npodeccud, B JOCTaTOYHOM MeEpe  BIAJEeT
TEPMUHOJIOTHEN; TPOSIBUI HETTTyOOKHE 3HAHMS TPU OCBEIICHUH MPUHIIUITHATbHBIX
BOIIPOCOB M TPOOJIEM; HEYMEHHE JeJIaTh BBIBOJABI OOOOIIAIOIIETO XapakTepa u
JlaBaTh OIIEHKY 3HAYEHHsS OCBEIIAEMbIX pPAacCMaTPUBAEMBIX BONPOCOB M T.IL.;
OTBETUJI TOJIBKO Ha OJMH BOIPOC Ha 3aHATHM, NPU 3TOM MOBEPXHOCTHO, WIH
HEJ0CTAaTOYHO MOJIHO OCBETHJI €r0 U HE JJaJl OTBETA Ha JAOIOJHUTENbHBII BOIIPOC.

«HEY/I0BJIETBOPUTEILHO»: 00yYarolMiics UMEET 3HauUNUTEeNIbHbIE TPOOEIbl B
3HAHMSIX OCHOBHOIO  Y4Y€OHO-IPOTrpaMMHOTO Marepuania, JOITyCKaeT
NPUHLUIIKATbHBIE OUIMOKM MPU OTBETE HAa BONPOCHI; HE OTBETWI HU Ha OAMH
BONPOC HA 3aHATUU (OCHOBHOW W/WIJIM JOTIOJHUTEIBHBIN); OTKA3aJICSd y4aCTBOBAThH
B padoTe 3aHATHUS WM CEMUHApa/ypoKa.

Oﬁmne KPUTECPHUH OLICHUBAHUA IIPHU OTBETEC HA TECTOBLIC 3alaHUA

«OTIMyHO»: He MeHee 90% IMpaBUIIBHBIX OTBETOB.
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«xopoioy: He MeHee 80% MpaBUIIbLHBIX OTBETOB.
«YJIOBJIETBOPUTEILHO»: HE MeHee 70% MpaBUIIbHBIX OTBETOB.
«HEYJOBJIETBOPUTENBHO»: 69 1 MeHee % MpaBUIbHBIX OTBETOB.

OO0mue KpUTEpPUN OLEHMBAHUSI NMPHU BHICTABJIEHUM UTOTOBOH OLEHKHU
Ha 3K3amMeHe/qu(pepeHIIUPOBAHHOM 3a4éTe:

«OTJIIMYHO»: OOYYaoIIUKWCS HWMEET BCECTOPOHHHE, CHUCTEMAaTHYECKUE W
rJIyOOKHE 3HAaHHMS 10 BONpocaM OwujieTa, CBOOOJHO BJaJCET TEPMHHOJIOTHEH,
MPOSBIISIET TBOPUYECKHE CIIOCOOHOCTM B MPOIECCE M3JIOKEHUS Y4eOHOro
MaTepHuaia; aHaIU3upyeT (PakThbl, SBICHUS M MPOLECCHI, MPOSBISIET CIOCOOHOCTD
JiejaTh 0000MIA0IIME BBIBOABI, OOHAPYKMBAET CBOE BUACHUE PEIICHUS MPOOJIEM;
YBEPEHHO BIIaJICET MOHITHUITHBIM aImapaToM.

«XOpOIIO»: OOYYArOIIMIICS MMEET MOJHBIE 3HAHWS 1O BOIpocaM OuieTa,
yMEET TMPaBWIBHO OICGHWBATh OSTH BOMPOCHL, Jall OTBETHl HA OCHOBHBIE U
JOTIOJTHUTENIbHBIC BOIMPOCH], HO HE HCUEPHIBIBAIONIETO XapaKTepa; BIIaeeT
MMOHSATUMHBIM allapaToM.

«YZIOBJICTBOPUTENHHO»: OOYYAIONIUIICS WMEET 3HaHWUS 10 HECKOJIbKUM
BOIpocaM Owmiera B 00bEeMe, AOCTAaTOYHOM IS TPEACTOSAMmEeld padoThl IO
npodeccun, B TOCTAaTOYHOW Mepe BIaJCeT TSPMUHOJIOTHEH; MPOSBHUI HETITyOOKHE
3HAaHMS; HCYMCHHE JIeJlaTh BBIBOJBI 00OOIIAOIIEr0 XapakTepa M J1aBaTh OILICHKY
3HAYEHHUS OCBEIIAEMbIX PACCMATPUBAEMBbIX BOIIPOCOB U T.II.

«HEYJIOBJIETBOPUTEIHHO»: 00YUaIOIIUNICS UMEET 3HAUUTEIbHbIE TTPOOENbl B
3HAHUSIX OCHOBHOT'O y4eOHO-TIPOrPaMMHOTO Marepuania, JIOITYCKaeT
MPUHIIUITHATbHBIC OMMOKH TPU OTBETE HAa BOIMPOCHI, HE OTBETWJ HU Ha OJHH
BOIPOC OmiieTa, OTKa3alics OTBEYaTh Ha BOMPOCHI 11O OMIIETY.
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