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1. IlosicHuTEILHAS 3aNIHCKA

VY4eOHbIil (9MEKTUBHBINA) Kypc «XHMHS: TeOpUsl W MPAKTHKA» CO3/aH B ILEIIX OOecCredeHus
NPUHLMIA BApUATUBHOCTH W YydYeTa HHIMBUAYANbHBIX NOTpeOHOCTEH 0Oydyarommxcs M MpHU3BaH
peann30BaTh CIEAYIOMYIO (DYHKIIMIO — BOCTIOJIHUTD U3Y4EHHE MpeaMeTa « XUMUs», He BKIIIOUSHHOTO B
y4eOHBbIH Tu1aH 001e00pa3oBaTeIbHON OpraHu3alyy B IPEeAMETHYIO 001acTh «EcTeCTBEeHHBIE HAYKID)
KakK 00s3aTeIbHBII MIPEIMET B COOTBETCTBUE B BHIOPAHHBIM MTPO(HIIeM 00ydeHUsI.

VY4eOHbI (9MEKTUBHBIA) Kypc «XHMMHSI: TeOpUsl M NPAKTHKA» HAa YPOBHE CpEAHEro OOIIero
o0Opa3oBaHUs SBISICTCS KypCOM IO BBIOOPY OOydaromuxcs B MpeaMeTHOW oOnactu «EcTecTBeHHBIC
HayKH».

[Iporpamma y4eOHOTO (9JEKTUBHOIO) Kypca «XHMHsSA: TEOPHUs M MPAKTUKA» 1T 00pa30BaTeIbHBIX
OpraHM3aIii, peaTH3yIONINX MPOrpaMMbl CpenHero oodmiero oOpasoBanus (mamee — IIporpamma),
pa3paboTaHa B COOTBETCTBUHU CO CIIEAYIOIIMMH HOPMATHBHO-TIPABOBBIMU JIOKYMEHTAMMU:

[l ®denepanbHblii 3ak0H Poccuiickoit ®enepanuu ot 29 pexabps 2020 roma Ne 273-®3 «OO0
oOpazoBanuu B Poccuiickoit denepanum» (C ”3MEHEHUSIMHU U IOTIOJIHEHUSIMU);

(1 Tlopsimox opraHu3allid M OCYIIECTBICHHS 00pa30BaTENbHON JEATENBHOCTH TIO0 OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIpOrpaMMaM  — 00pa3oBaTEbHBIM TIPOrpaMMaM HAdaJbHOTO OOIIEro,
OCHOBHOTO OOIIEro M CpeaHero ooduiero oOpa3oBaHMs, YTBEP)KJIEHHBIM MpPUKa30M MHHOOpHAYKH
Poccum ot 30.08.2020 rosna Ne 1015 (¢ u3MeHEHUSAMH U JOTIOTHEHUSIMHU);

() CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMUOJIOTUYECKHE TpeOOBaHUS K YCIOBHSIM U
opranusanuu o0yueHus B o01ieo0pazoBarenbHbIX yupexkaeHusax» (aanee — CanlluH), yrBepkaeHHbIM
MMOCTAaHOBJICHHUEM [ JIaBHOTO TOCYAapCTBEHHOTO caHuUTapHOro Bpada PD ot 29.12.2020 Ne 189 (c
W3MEHEHUSIMU U JOTIOJIHEHUSIMU ).

[Tporpamma yaeOHOTO (JIEKTHBHOTO) Kypca 00eCrieUrBaeT:

YIIOBJIETBOPEHHUE WHAUBUIYAIBHBIX 3aIIPOCOB 00YJarOIIUXCS;

00111e00pa30BaTEeIbHYIO, OOIIEKYIHTYPHYIO COCTABJISIONIYI0 TIPH TOJYYCHHH CPETHEro oOIero
00pa3oBaHUs;pa3BUTHE JINYHOCTH O0YJAFOIINXCS, UX MTO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYaIbHOH
Y IICHHOCTHO-CMBICJIOBOH c(hephl;

pa3BUTHE HABBIKOB CAMOOOPa30BaHUs U CAMOTIIPOCKTUPOBAHUS;

yriIyOJieHHe, PaclIMpeHHe U CUCTEMAaTH3aIMI0 3HAHUN B BBIOpAHHOW OOJIACTH HAYYHOT'O 3HAHUS HIIH
BUJIA JICSITEIHHOCTH;

COBEpILICHCTBOBAHNE MMEIOIIETOCs U MPUOOPETEHHE HOBOTO OIBITAa TI03HABATEILHOW JICATEIILHOCTH,
po(HeCCHOHATLHOTO CaMOOTIPEIEIICHUS 00YJaOIITIXCSI.

[IporpamMma KOHKpETHU3HPYET COJACpIKaHUE MpeaMeTa «XHUMHsS» M JIaeT MPUMEPHOE pacIpelelicHUe
Y4eOHBIX YaCOB 110 COJCPIKATEIBHBIM KOMIIOHCHTAM M pa3JieiiaM/TeMaM.

JlaHHasi mporpaMma rapaHTHpyeT oOecleueHUe CIMHCTBA 00pa30BATEIbHOTO MPOCTPAHCTBA 33 CUET
MIPEEMCTBEHHOCTH, MHTETPAIIMH, MPEJOCTABICHUS PaBHBIX BO3MOYKHOCTEH M KadecTBa 0Opa30BaHUS,
MOJKET UCIOJIb30BaThCs 00pa30BaTEbPHOM OpraHu3alueld Ipu pa3paboTke 00pa3oBaTEIbHOU
POrpaMMbl KOHKPETHOM OpraHn3allnu.

Conepxkanne [IporpamMmbl  CTPOMTCS C  YY4ETOM PETHOHAIBHBIX  OCOOCHHOCTEH,  YCIIOBHIMA
00pa30oBaTeNIbHBIX OpraHW3alui, a TAKKE C y4eTOM BOBIICUYCHHUS OOYYAIONIMXCS C OrpaHHYCHHBIMH
BO3MOXHOCTSIMU 3/IOPOBBSL.

OcHogHas yenb N3ydeHus: yaeOHOTO (AIIEKTUBHOTO) Kypca « XMMHSA: TeOPHs U MPAKTUKA»
(dbopMHpOBaHKE MPEACTABICHUN O XUMUYECKOW COCTABIIAIOINIECH €CTECTBEHHO-HAYUYHO! KapTHHBI MUPA,
OBJIaJICHUE BOKHEUIIIMMHA XUMUYECKUMH MOHATHSIMU, 3aKOHAMHU U TEOPUSIMH.

OcHosHrble 3a0ayu:

OBJIaJICHUE METOJaMU HAYYHOTO TO3HAHMUS Uil OOBSICHEHHsS] XMMHUYECKUX SIBICHUH M CBOICTB
BEIIECTB, OLIEHKH POJIM XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJOTHUH M TIOTYYEHHH HOBBIX
MaTepHasoB;

BOCITUTaHHE YOEKIEHHOCTH B TO3UTUBHOM PONMM XHMHUU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HE0OX0IMMOCTH TPAaMOTHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U OKPYKAOIIIEH Cpeie;



MIPUMEHCHHUE TIOMYUYCHHBIX 3HAHUN il 0€30MacHOr0 MCIOJIL30BAHUS BEIIECTB M MaTEPHAIIOB
B OBITY, CEIHCKOM XO3SHCTBE M Ha MPOM3BOJCTBE, PEIICHUS MPAKTUYCCKUX 33]a4 B MOBCEIHEBHOMN
YKU3HU, IPEAYNPEKIACHUS ABICHUN, HAHOCSIIUX BPE 340POBBIO YEJIOBEKA U OKPYXKAIOLLEH Cpeie.

2. H.TIaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMerTa

[Tmanupyemble pe3yinbTaThl OCBOCHHUSI MPOTPaMMbl YU€OHOTO (RJIEKTUBHOTO) Kypca «XHMHS:
TeOpUsi M MPAKTHKA» YTOYHAIOT ¥ KOHKPETH3UPYIOT oOmiee TMOHMMAaHWE JMYHOCTHBIX,
METanpeIMEeTHBIX M MPEIMETHBIX Pe3yJIbTaTOB KaK C IMO3WIMHA OpPraHu3alid WX [OCTH)KCHHUS B
00pa3oBaTebHON AEATEIBHOCTH, TaK U C MO3UIMNA OLIEHKHU JIOCTHKCHHUS ITUX PE3YIbTATOB.

Pe3ynbrarel u3ydyeHus yueOHOro (3JIEKTUBHOIO) Kypca MO BbIOOPY OOY4arOUIMXCS JIOJKHBI
OTpakaTh:

pa3BUTHE JHYHOCTH OOYYAIOMIMXCSI CPEACTBAMH MPEUIaraeéMoro Ui W3y4eHHs YdeOHOTO
nmpeaMera, Kypca: pasBUTHE OOMmIeH KylmbTyphl OOYYaIOIIMXCS, MX MHPOBO33PEHHS, LEHHOCTHO-
CMBICJIOBBIX ~YCTaHOBOK, pa3BUTHE TI03HABATENBHBIX, PETYIATHBHBIX M KOMMYHUKaTHBHBIX
CIOCOOHOCTEH, TOTOBHOCTM M  CIHOCOOHOCTM K  CaMOpa3BUTHIO H  MPO(ECCHOHATBLHOMY
CaMOOTIPE/ICIICHUIO;

OBJIAZICHWE CHCTEMATHYECKMMHU 3HAHWSIMHA W TNPHOOPETEHHE OIBITa  OCYIIECTBICHUS
1eJ1eco00pa3HON M pe3yIbTaTUBHOM NESITEITbHOCTH;

pa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpPa30BaHHIO, OBJIAJCHUIO KIFOYEBBHIMH
KOMIIETEHTHOCTSIMH, COCTABIISIIOIIMMH OCHOBY YMEHHS: CaMOCTOSITEIIbHOMY TPHOOPETCHHIO U
WHTETPalui 3HAHUH, KOMMYHUKAIIMA U COTPYAHHYECTBY, d(PPEKTHUBHOMY PEIICHHUIO (pa3perIeHuIo)
mpo0JsieM, OCO3HAHHOMY HCIOJB30BAaHUI0 HH(POPMAITMOHHBIX W KOMMYHHKAIIHOHHBIX TEXHOJIOTHA,
CaMOOPTaHU3aIUH U CAMOPETYIISAIINH;

obecrieueHre akaJeMUYeCKO MOOMIIBHOCTH M (MJIM) BO3MOXKHOCTH TIOJIICP>KUBATh H30paHHOE
HarpaBJieHHe 00pa30BaHMS;

obecrieuenre MpoheCCHOHATBPHOW OPUEHTAITH 00YJaIOIUXCS.

IInanupyemvle nuuHocmuvle pe3yibmamol

JIM4HOCTHBIE Pe3yNbTaThl BKIIOYAIOT:

POCCHICKYIO TPaKIAHCKYI0 WICHTHYHOCTHh (MAeHTU(UKAIMSA ceOs B KayecTBE IpakJaHUHA
Poccun, ropocte 3a TOCTHXKEHHUS PYCCKUX YUYCHBIX, 32 PYCCKYIO HayKy, OCO3HAHHE U OIIYIIEHUE
JUYHOCTHOW CONPHUYACTHOCTH Cyap0e poccuiickoro Haponaa). Oco3HaHHOE, YBaXHUTEIbHOE W
N0OpoXkKeNnaTeIbHOe OTHOIIEHUE K HCTOPUH, KYIbTYpe, PENIUTHH, TPATUIUSAM, S3bIKaM, HEHHOCTAM
HapoJioB Poccuu 1 Hapo1oB Mupa;

c(OpMUPOBAHHOCTH L[ETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

c(OpMUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO U 0€30MacHOro o0pa3a >KW3HU; UHIUBUIYyATbHAS U
KOJUIEKTUBHAs 0€30IaCHOCTh B UPE3BBIYAMHBIX CUTYAIUSX;

c(OPMUPOBAHHOCTh OCHOB JKOJIOTUYECKOW KYIBTYPhI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIIICHHUS;

OCBOEHHOCTH COITMAJIbHBIX HOPM, MpPaBHJI MOBEACHHUSA, poje U (opM COLUUATbHON KU3HU B
TpyImax u cooOlIecTBax; 0CO3HAHHOE, YBAKUTEIBHOE U JT0OpPOKEIATeIbHOE OTHOILIEHUE K JIPYTOMY
YeJIOBeKY, €ro MHEHHUIO, MHPOBO33PEHUIO, KYJIbType, S3bIKY, Bepe, TpakJaHCKOW IO3ULHUH.
["'0TOBHOCTB M CLIOCOOHOCTH BECTH IUAJIOT C APYTUMH JIIOABMH U JOCTUTaTh B HEM B3aMMOIIOHMMAHUS;

pa3BUTOE MOpPAJIbHOE CO3HAHME M KOMIIETEHTHOCTb B PEIIEHUM MOpPAJIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hOpMHpPOBaHHE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO IOBEJCHMS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MTOCTYIIKAM;

ACTETUYECKOE, AMOIMOHAIBHO-IIEHHOCTHOE BMJCHME OKPYXAIOIIEro MHpa; CHOCOOHOCTh K
HMOLIMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MHUPA.

IInanupyemvie memanpeomemusvie pe3ynomanmol

MertanpeaMeTHble pe3yIbTaThl BKIOYAIOT TPU TPYIIBI YHUBEPCAIbHBIX yUeOHBIX eHCTBUH.

Pezynamusnvle ynusepcanvhvie yuebnuvle oeticmeus

CaMOCTOSITEJIBHO OTPEAEIATh LENH, 337aBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPHIM MOKHO
OTIPENIeNIUTh, YTO IIeb JJOCTUTHYTA;



OIICHUBATh BO3MOXHBIC IOCIEJICTBUSI JOCTHUXKEHHUS TMOCTABJICHHOW LIEIU B JEATEIHHOCTH,
COOCTBEHHOW KW3HU WM JKU3HU OKPYKAIOIIUX JIOACH, OCHOBBIBASCH HA COOOPKEHUSX OTHKU H
MOpaH;

CTaBUTh W (HOPMYTUPOBATh COOCTBEHHBIE 3a/aud B 0Opa30BATEIBHON ACATETBHOCTH U
KU3HEHHBIX CUTYaIIHSIX;

OIICHUBATh PECYPCHI, B TOM YHCJIE€ BpEMs U JPyrue HeMaTepualibHbIE PeCypChl, HEOOXOAUMbIE
JUTSL IOCTUYKEHUS TTOCTaBICHHOM LIETH;

BBIOMpATh TYTh JIOCTHO)KCHHSI [T, IUIAHUPOBATh pEIICHHE IMOCTABICHHBIX  3ajad,
ONTHUMU3UPYS MaTepUaJIbHbIE U HEMATEepUaAIbHBIC 3aTPATHI;

OpPraHW30BBIBATE I(PPEKTUBHBIM IMOUCK PECYpCOB, HEOOXOMUMBIX JJIS  JIOCTHIKCHUS
IIOCTaBIICHHOM IICITH;

COTIOCTABJISITH TOJYYEHHBIN PEe3yabTaT ACSITEIHHOCTH C MOCTABICHHOM 3apaHee 1EeIbIO.

llo3nasamenvHule ynugepcanvhvie yuebHvle Oeucmeus

WCKaTh W HAxXOJUTh OOOOIIEHHBIE CIOCOOBI pENICHUsS 3a/lad, B TOM YHCIIe, OCYIIECTBIISITh
pa3BepHYTHI WHGOPMAIIMOHHBIA TOUCK ¥ CTaBUTh HA €ro OCHOBE HOBBIE (yuyeOHBIE U
MI03HABaTeNIbHbIE) 3a/1a4H;

KPUTUYECKH OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO C Pa3HBIX MO3UIINH, pacro3HaBaTh
1 (puKcupoBaTh MPOTUBOPEUHS B MH(GOPMAIIMOHHBIX HCTOYHUKAX;

WCIIOJb30BaTh  PA3lIMYHBIE  MOJECIBHO-CXEMATHYECKUE CPEICTBA JUISl  MPEJCTaBICHUS
CYIIIECTBEHHBIX CBS3€M W OTHOIICHHWH, a TaKKe MPOTUBOPEYH, BBISBICHHBIX B MH(MOPMAIIMOHHBIX
HMCTOYHHKAX;

HaxOJUTh W TPHUBOJUTH KPUTHYECKHUE apryMEHThI B OTHOIICHWH JCUCTBUN W CYXICHUU
JPYTOTro; CIIOKOWHO U Pa3yMHO OTHOCUTHCS K KPUTUUYECKHM 3aMEYaHHsIM B OTHOIIIEHHUU COOCTBEHHOTO
CYXKJIEHUS, pacCMaTPUBATh WX KaK PECypCc COOCTBEHHOTO Pa3BUTHS; BBIXOIUTH 33 PaMKH Y4eOHOTO
mpeaMeTa M OCYIIECTBIISATH I€JIEHANPaBICHHbI MOUCK BO3MOKHOCTEHW Ui HIMPOKOTO IepeHoca
CPEJIICTB M CIIOCOOOB JICHCTBUS;

BBICTPAaWBaTh WHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBAs OTPAHUYEHUS CO
CTOPOHBI APYTHX YYACTHUKOB U PECYpPCHBIE OTPAaHUUEHUS;

MEHSTh U YACPKUBATh Pa3HblE MO3UIIMU B MO3HABATENIbHOMN 1€ATEIbHOCTH.

Kommynuxamusnule ynugepcanvuvie yuebHvle oeucmaeus

OCYILIECTBIISITh JCNOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpHU 00pa3zoBaTeiIbHON OpraHU3aliy, TaK U 3a ee MpejaesaamMu), moA0uparh NapTHEPOB Ui 1eJI0BON
KOMMYHHKAIIUM HCXOJs M3 COOOpaKeHUH pe3ylbTaTUBHOCTU B3aUMOJICHCTBUS, a HE JIMYHBIX
CHMIIATHH;

[P OCYILECTBJICHUH T'PYIIIOBOI pabOThl OBITh KaK PYKOBOJAUTENIEM, TaK U WICHOM KOMaH/bI B
pa3HbIX poJsiX (TeHeparop ujei, KpUTUK, UCIIOJHUTENb, BBICTYIAIONIUHN, SKCIEPT U T.1.);

KOOPJIUHUPOBATh M BBINONHATH pPadOTy B YCIOBUSAX pPEabHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJIb30BAHHEM aJIeKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(IUKTOTEHHBIE CUTYalldd W MPEAOTBpaIlaTh KOH(MIMKTHI JI0 UX aKTHUBHOU
(a3bl, BRICTpanBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIIHMIO, N30eras TMYHOCTHBIX OLEHOUHBIX
CYKJICHUM.

IInanupyemvie npedmemmsvie pe3yiomamol

B pesynbrare obyuenus no [Iporpamme ydeOHOTO (9JEKTUBHOTO) Kypca ««XUMHS: TeOPHUS H
NPAKTHKA» 00y4aIOIIUICS HAYYHUTCS !

MMOHMMAHHUIO MPEAMETA, KIIFOUEBBIX TEOPUIN U MOJIOKEHUMN, COCTABIAIOMINX MPEAMET «XUMHUS»,
9TO0 00ecleynBaeTcss TOCPEACTBOM MOJAETUPOBAHUS U TOCTAHOBKU TMPOOJIEMHBIX BOIMPOCOB,
XapaKTepHBIX [Tl MPeAMETHON o0nactu «EcTeCTBEHHBIE HAYKNY;

YMEHUE pelllaTh OCHOBHBIE MPAKTUYECKHUE 3a7aul, XapaKTepHbIE JJIsl UCIOIb30BAHUS METO/I0OB
Y UHCTPYMEHTApHs IpeaMeTa « XUMUs;

(hopMHpOBaHHE MEKIPEIMETHBIX CBSI3€H C IPYTMMH 0OIACTSIMU 3HAHUSL.

OOy4Jarmuiics MOJY4YHT BO3MOKHOCTH HAYYUTHCS:



OBJIAJIETh KIIIOYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX CTPOUTCS] HAyKa XUMHUS,
pacro3HaBaHHe COOTBETCTBYIOUIMX €l NMPU3HAKOB U B3aUMOCBSA3EH, CIIOCOOHOCTH JAEMOHCTPHPOBATH
pa3IMyYHbIE MOIXO0AbI K U3YUEHUIO SIBJICHUH, XapaKTEPHBIX IS U3y4aeMOM HayKu XUMUU;

YMEHHE pellaTh Kak HEKOTOpblE IPAKTUYECKHE, TaK MU OCHOBHBIE TEOPETUYECKUE 3aJayH,
XapaKTepHbIE JJIs UCIOJIb30BaHUsI METOJI0B U HHCTPYMEHTAPUS XUMUH;

HAJIMYHME TMPEJICTABICHUA O XUMHUHM KakK IeIOCTHOW TEOpHH (COBOKYITHOCTH TEOpHii), 00

OCHOBHABIX CBS35X C MHBIMHU CMEXKHBIMUA OOJIACTSIMU 3HAHUM.
3. Conep:xanue yueOHOro Kypca
10 KJIACC (1 4 B Hene10, Bcero 354)

BBenenue — 6 4

Ponb oprannueckux BemiecTB B okpyxatouieM mupe. [Ipaktuueckas paborta Nel (mo BeiOopy)
«KauecTBeHHOE ormpeneneHre yriepoja M BOAOpOJa B YINAKOBOYHBIX Marepuanax», «llomydenue
CUMIATHYECKUX YEPHMUJ M3 MHILEBBIX MPOAYKTOB». TeOpus CTPOECHUS OpPraHMYECKUX COEIWHEHUN
AM. byrnepoBa. Pomr A. M. BbyrnepoBa B pa3Butue poccuiickoil Hayku. Knaccuduxarus
opranvueckux coeauHeHuil. Kiaccupukanus XMMHUYECKMX pEaKIMi B OpPraHMYECKOM XUMUHU.
N3omepust opraHndeckux coeauHeHHd. (OCHOBBI HOMEHKJIATYPBI. BeiBox mpocredmux U
MOJIEKYJISIPHBIX (POPMYII OpraHM4eCKUX BellecTB. [IpakTUKyM 1o peleHuro 3a1ay.

Tema 1. Yraesogopoas: — 10 u

[IpenenbHble yrieBoaopoabl. [[pakTHKyM IO COCTAaBIIEHUIO CTPYKTYPHBIX H30MEPOB U OCHOBAM
HOMEHKJIATypbl. XapakTEepUCTUKA MpPENeNbHBIX YIIIEeBOJ0po0B. [IpakTukym Mo pelieHuo 3ajad.
BriBog MoseKyasipHBIX (OpMYI OpraHMYECKHUX BEIIECTB MO MpOayKTaM cropanus. CpaBHUTENIbHAs
XapaKTepUCTUKA HEMpeaenbHbIX yriaeroaopoaoB. Poas M.M. KyuepoBa u B.B. MapkoBHuKOBa B
U3yYEHUHM CBOMCTB HEINpPENCNbHBIX YrieBoJopoaoB. OO0macT NPUMEHEHHUs HENpeaesbHbIX
yrieBoioposioB. Mcropuss mpupoanoro kayuyka. Cepreit BacunweBuu JlebemeB u ero BkjiIaa B
CO3/ITaHWE CHHTETHYECKOTO Kaydyka. I[Ipaktudeckas pabora Ne 2 «llomyueHue yriaeBoaopojoB
U3y4eHHE MX CBOMCTB (MeTaHa, 3TWJIEHA, alleTWJIEHa Ha BBIOOp, C y4ETOM OCHAIICHHOCTH KaOMHeTa
peaktuBaMun)». CpaBHMTENbHAs XapaKTEPUCTUKAa LUKIMYECKUX YriieBoAopoJoB. Ilpaktukym mno
OCYILECTBICHUIO LENOYEK IPEBPALEHUN C Y4acTUEM yrieBOAOpoAoB. IIpupoaHble HCTOYHHMKH
YTIEBOAOPOOB.

Tema 2. Kucsiopogoconep:kamnue oprannieckue Bemecrsa —13 g

Xapaktepuctuka cnuptoB. [IpakTuueckas padora Ne 3 «KauecTBeHHBIE PEaKIMK HA CIIUPTHDY.
CpaBHuTeNbHAS XapaKTePUCTUKA CIUPTOB U (eHoI0B. CpaBHUTETbHAS XapaKTePUCTUKA ajlbJACTUAOB U
KETOHOB. XapaKTepucTuka kapOoHOBBIX KucioT. [Ipaktuueckast padota Ne 4 «CBolicTBa KapOOHOBBIX
KHCTIOT». XapaKTepucTHKa cloXHbIX 3¢upoB. XKupel u macna. [Ipaktuyeckas padora Ne 5 «Onenka
CTETIeHH HEMpeaeNbHOCTH XHpoB». CHHTeTHYecKue Mortoriue cpeactna. [Ipaktuueckas pabora Ne 6
«YpaneHue JKUPOBBIX 3arpsi3HEHUN pa3NUYHBIMU croco0amMm». XapaKTepUCTHKA YTIEBOJOB.
[IpakTuueckas pabora Ne 6 «OOHapyx)eHuUe TIIOKO3bI B sIrojiax, Ppykrax u oBomax». VckyccTBeHHbIE
U cuHTeTH4eckue BoJsiokHa. [IpakTuueckas pabora No 7 «Pacno3HaBaHue BOJIOKOH». B3ammocBszb
YII€BOJOPOJOB M KUCIOPOACOIEPKAIIMX OpPraHUYecKuX BemlecTB. [IpakTHKyM MO OCYIECTBICHUIO
[[eNMoYeK TpeBpalleHuii. Pemenne 3amad Ha BBIBOA (HOPMYN KHCIOPOICOIAEPKAMIUX OPTaHUYECKHX
BEILIECTB.

Tema 3. A3oTcoaepaxkaniye opraHnyecKie BemecTsa — S q

XapakTepucTuka aMMHOB. ApoMarndeckue amusbl. Posp H.H. 3uHuHa B OTKpBITUM HOBBIX
JIEKapCTBEHHBIX BEIIECTB U Kpacureneld. AMMHOKHCIOTHI — aM(OTEpHbIE OpPraHUYECKUE BEILECTBA.
HckyccTBeHHass M CHUHTeTHUYecKas numa. benku W ¢epMeHTH, HUX poib B  Ipoleccax
KU3HENEATENbHOCTH. HyKJIEHMHOBBIE KHCIOTBI M KU3Hb. B3alMMOCBA3b OpPraHMYECKUX BELIECTB.
[IpakTUKyM 1O OCYIIECTBICHHMIO LIEMOYEK NpeBpauleHuid. PemeHne 3agau Ha BbIBOJA (opMyI
a30TCOJEPIKAIINX OPIraHUYECKUX BELIECTB.



11 KJIACC
(OBILIAS XUMUS)
(14 B Heaes10, Beero 34 u)

Tema 4. Crpoenune aroma u nepuoandeckuii 3akon .M. Meneneesa - 3 4

AtoM — cnoxnas dactuma. CocTraB aTOMHOTO sijipa. JJEKTpOHHAs 000JI0YKa aToMa.
[IpakTUKyM MO COCTABIICHHIO AJIEKTPOHHBIX U 3JEKTPOHHO-Tpaduyeckux (GopMys aTOMOB JIEMEHTOB
noOouHbIX moarpynm. llepuomudeckuii 3aKOH M TEPHOJMYECKasi CUCTEMa XUMHYECKHX 3JEMEHTOB
JA.N.MenneneeBa. [IpakTuKyMm MO YCTaHOBJIEHUIO 3aBUCHUMOCTH CBOWMCTB 3JIEMEHTOB OT CTPOEHHUS MX
aTOMOB

Tema 5. Ctpoenue BeecTBa — 8 4

[TonsiTue o xumuueckou cBa3u. KoBaneHTHAs 1 MOHHAs CBSA3U. MeTaimmyeckas 1 BOJOPOIHAS
cBsa3u. Apxutektypa MoJiekyn. JlabopatopHas pabora «KoHCTpynpoBaHue MOJENEeH MOJIEKYN (C
WCIOJIb30BAHMEM  IIAPOCTEPKHEBBIX MOJENEH WIM KOMIBIOTEpHBIX Iporpamm). Bemecta
MOJIEKYJISIPHOTO U HEMOJeKyJasipHoro ctpoeHus. Kpucramimueckue pemerku. Ilpencrasnenue
ANIEKTPOHHBIX TMpe3eHTanuid. Heopranmyeckue u OpraHmyeckue MOJUMEpHL. bHomomumepsl.
[IpakTtuueckass pabora Ne6 «Pacmo3HaBaHmWe TUTaCTMAcC U BOJIOKOH». ATperaTHbIE COCTOSIHHS
BEIECTB: Ta3000pa3Hble, KUAKUE U TBepJble BemecTBa OIeHKa BIUSHHUS XUMUYECKOTO 3arps3HEHUs
aTMocepbl Ha OpraHu3M 4eJoBeKa U Jpyrue KuBble opraHu3Mmbl. [lpakTuueckas pabota Ne7
«[lonydyenue, cobupaHue M paclo3HaBaHHWE Ta30B» (KUCIOPOJa, BOJOPOJA, YIJIEKUCIOro rasa,
ammuaka). Jlucnepcuoie cucrembl. Komnmouasl (3011 u renu). Yuctele BemectBa u cMmecu. CocTas
cmeceit. Paznenenune cmeceid. [IpakTukym mo pacdeTy MaccoBOM M OOBEMHOM [0JIE KOMIIOHEHTOB
CMECH.

Tema 6. Xumuyeckue peakuuu — 11 4

[Tpuumabl MHOTOOOpa3ust BemiecTB. AsutoTponus. M3omepus. [IpakTukym 1O COCTaBIEHHUIO
M30MEpPOB OpraHWYeckux coeAuHeHWd. [Ipu3Haku MU yClIOBHS MPOTEKaHHUS XUMHUYECKUX PpEaKLUi.
3akoH coxpaHeHHs Macchl BemlecTB. Kiaccudukanus xumuuyeckux peakuuid. OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMH B HEOPraHWYecKOoW U opraHudyeckod xumuu. [IpakTukym mo
paccraHoBke Ko3((PUIIMEHTOB METOAOM 3JIEKTPOHHOro OanmaHca. CKOpOCTb XMMHYECKOW PEaKIIHH.
@dakTopel, BIUAIOIINE HAa CKOPOCTh XuUMHUYeckod peakuuu. Jlaboparophas paboTa «3aBHCHUMOCTH
CKOPOCTH T'e€TepOTreHHBIX XMMUYECKUX PEaklUUid OT KOHIIEHTPAIMK PacTBOPA, TEMIIEPATypbl, ILIOIIAIH
MMOBEPXHOCTH TBEPJIOTO BEIIECTBAY.
ObpatumocTh peaknuil. XUMHYECKOEe PpaBHOBECHE U CIOCOOBI €ro cmMemieHus. Bo3MoxHOCTH
npumeHenust npuniuna Jle Illarense B pasnuunbix cdepax xu3Hu. Jlabopatopuas pabota
«CMmeleHne XMMUYeCKOTO PaBHOBECHUS IIPU U3MEHEHUHU KOHIICHTPAIMH pearupyronux BenecTsy (Ha
MIpUMepe PeaKIKi MEXIy pacTBOpPaMH poJlaHuAa Kaiaus U xiopuaa xenesa (I1I).
Teopus snexTponutTuyeckoi aucconuanuu. Jlaboparopuas padora «NeKTPOIPOBOIHOCTh PACTBOPOB
KHUCTIOT, mienoded u conei». KucrmoTel, OCHOBaHMS, CONMM B CBET€ TEOPUHU DIIEKTPOIUTHUECKON
mucconuanuu. [lpaktuueckas pabora Ne8 «loHHBIE peakuuu B PacTBOPax DIEKTPOIUTOB.
DKcrepuMEHTANIbHOE pelleHre 3aaau». Boaa kak aumnons. OcoOeHHOCTH (GU3NYECKUX H XUMHYECKHUX
CBOWCTB BOJbl. POib BOABI B XMMHMUYECKMX PEAKLMSIX U KU3HEAEATEIbHOCTH >KUBBIX OpPraHU3MOB.
I'maponn3 HeopraHMYeCcKUX M OpraHudeckux coeauHeHuid. Cpena  BOJHBIX — pacTBOPOB.
[IpomebInieHHOE 3HAaYEHHWE MpolleccoB Tuiaponuza. JlabopatopHas pabora «OrmpeneneHue Cpes
pacTBOpOB C TMOMOIIBIO YHHUBEPCAIbHOW WHAMKATOPHOW Oymaru, pacTBOPOB JlaKkMyca H
benondranennay. XuMHUYeCKHEe HCTOYHUKH TOKA. DIEKTPoau3. [IpoMbllsieHHOE 3HAYeHHE TPOIIECCOB
AJEKTPOJIN3a.

Tema 7. BemecTtBa ux cBoiictBa — 9 u

Mertamibl. DNEKTPOXUMHUUYECKUH psi HAMpshKeHU MeTaioB. CriocoObl MOTYyYeHHUST METAIIOB.
[IpencraBinenue SNEKTPOHHBIX Mpe3eHTaluil nmo TeMe «Mertamiby. DOU3MUECKME U XUMHUYECKHE
cBoiicTBa MeTaiioB. Koppo3ust metamioB. ["asibBaHOCTETHS, €€ UCIOIB30BAHUE JIJIS1 3aIIUTHl METAJIIIOB



oT koppo3un. Hemeramisl. CBolicTBa HemeTauioB. Bogopoanbie coequuenus HemeTamioB. OKCUIbl 1
aHTUAPHUIBI KApOOHOBBIX KUCIOT. [IpencTaBnenue aeKTpOHHBIX Mpe3eHTaIui Mo Teme «HemeTtamsy.
Opranuyeckue M HeopraHuyeckue KucioTsl. llpumenenue xucnot. Ilpaktuyeckas padora Ne9
«CpaBHEHHE XUMHMUYECKUX CBOWCTB COJITHOW M YKCYCHOW KHCIOT». OpraHN4YecKue U HEOpraHUYeCcKue
ocHoBanus. [Ipumenenne ocHoBanuii. [Ipaktuueckas padora Nel0 «CpaBHeHHE CIOCOOOB MOTYyYCHHS
Y XUMHUYECKHX CBOWCTB TUApOKcHuaa HaTpus u ruapokcuaa meau (I1)». AMdoreprbie oprannueckue u
HeopraHuueckue coenuHeHus. JlabopatopHas pabota «llomydeHue ruapokcuja ajllOMUHUA U
J0Ka3aTenbCcTBO ero amdorepHoctr». [IpakTuueckas padora Ne 11 «Pemienue sxcnepuMeHTaIbHBIX
3aJa4d Ha I/IIICHTI/I(i)I/IKaI_II/IIO OPraHruYCCKUX U HCOPraHNM4CCKUX COCﬂHHCHHﬁ)).

Tema 8. XuMusi B )ku3HU 00111eCTBA

[Ipemapater  OblTOBOM xumuu. OXpaHa OKPYXAIOMICH Cpenbl, COONIOJCHHUE IPaBUII
UCIOJIb30BaHUA. XHMHUYECKHE BellecTBa B MenuuuHe. JlaGoparopnas pabota «MccnenoBanue
JIEKapCTBEHHBIX IpenaparoB» (omnpeaeneHue XuMudeckux BemecTB «lmumune», [lypreney,
«YpoTponuHey», «AUETHICATUIMIOBON KUCIOTE», «ACKOPOMHOBOW KHCIOTE» U T.JA.). XUMHUECKHE
BEIIECTBA B CEJIBCKOM XO3siCTBE U cTpouTenbcTBe. lIprMeHeHne MHHEpalbHBIX YAOOpEHUH.
Hcnonb30BaHne CTPOUTENBHBIX CMECEH, pacTBOpPUTENEH, KPacOK, CIUIaBOB U T.II.
Xumu4deckasi TpOMBIIIUICHHOCTb 1 TTPO0JIeMa OXpaHbl OKPYKAIOIIEH CPEeIbI.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE 110 XUMHH 11 KIIACC

Ne HanmenoBanue pa3nennos u tem Bcero | [ara [Hara

n/n 4acoB | IUIaH baxt
Tema 5. Ctpoenune atoma u Ilepuoguyecknii 3axkon . U. | 3u

MenjgeiieeBa

1. ATtoM — cnoxxHas yactuna. CoctaB aTOMHOTO sipa. 1 04.09

2. OnexrpoHHas 00004Kka aroma. [IpakTukym no 1 11.09
COCTaBJICHUIO YJIEKTPOHHBIX M AJIEKTPOHHO-TPaUIECKUX
(dhopMyIT aTOMOB 3JIEMEHTOB IMOOOYHBIX ITOATPYIII.

3. [lepuoandecknii 3aKOH U IEPUOTTIECKAS 1 18.09
crcTeMa XMMHUYECKIX DJIEMEHTOB
J.1.Menneneesa. [Ipaktukym no
YCTaHOBJICHHUIO 3aBUCHMOCTH CBOWCTB
HIIEMEHTOB OT CTPOEHUS UX aTOMOB.
Tema 6. CTpoeHue BemecTsa 8u

4. [TonsTHe 0 XUMHUYECcKOU cBs3U. KoBalleHTHas 1 MOHHAS 1 25.09
CBSI3H.

5. Mertannuueckas ¥ BOJOPOIHAS CBSA3U. APXUTEKTypa 1 02.10
MOJICKYJ.

6. BemecTBa MOJIEKYJIIPHOTO W HEMOJISKYJIIPHOTO CTpOCHHS. | 1 09.10
Kpucramnndeckue pemeTku.

7. Heopraanueckue u opraHndecKkue moJIuMEpHI. 1 16.10
buononmumepst. Ilpakmuueckas paboma Nel
«Pacnosnasanue nnacmmacc u 6010KoH».

8. ArperaTHble COCTOSIHHSI BEIIECTB: Ta3000pa3HbIe, KUIKHUE 1 23.10
u TBepable BenlecTBa O1eHKa BIUSAHUS XMMHYECKOTO
3arpsi3HeHus: aTMocdepsl Ha OPTaHU3M YeJIOBEKa U IPYrue
YKUBBIE OPTaHU3MBI.

9. Ilpakmuuecxas paboma Ne2 «Ilonyuenue, cooupanue u 1 06.11
pacnoznasanue 2azosy (KUCiopood, 8000p00d, YeieKUcioco
2asa, aMmMuaKa,).

10. | Hucnepcubie cuctembl. Kommouaps! (30 u renu). Yucteie | 1 13.11
BemlecTa U cMecu. CoctaB cmeceil. Paznienenue cmeceil.

11. | Konmponvnas paboma Nelno meme «Cmpoenue 1 20.11
eeuecmaa.
Tema 7. XuMuveckue peakinum 11y

12. | [IpuurHBI MHOTOOOpA3Ms BEIIECTB. AJUIOTPOTIHSI. 1 27.11
N3omepus. [IpakTukym Mo cOCTaBIEHUIO H30MEPOB
OpPraHMYECKUX COCAMHEHU.

13. | Ilpu3Haku U ycnoBUS NMPOTEKAHUS XUMHUYECKHX PEaKIUii. 1 04.12
3akoH coxpaHeHHs Macchl BemecTB. Kinaccuduxarms
XUMHUYECKUX PEaKInu.

14. OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE PEAKLIUU B 1 11.12
HEOPraHNYecKOi 1 opraHndeckoi xumMuu. [IpakTukym mo
paccTaHOBKe KOA(PPHUIIMEHTOB METOIOM 3JIEKTPOHHOTO
OamaHca.

15. | CkopocTb xuMu4eckoi peakiuu. GakTopsl, Biausonme Ha | 1 18.12
CKOPOCTh XUMUYECKOH peaKIyH.

16. | O6patumocTb peakuuii. XUMHUECKOE PaBHOBECHE U 1 25.12

crocoOblI ero cMerieHus. BoaMoxxHoCTH MpuMeHeHust
npunnuna Jle llatense B pa3ianuHbIX chepax KU3HH.




17.

Teopust 3NEKTPOUTUUECKON TUCCOIUAIUY.

08.01

18.

KucnoTel, o0cHOBaHUs, CONU B CBETE TEOPUU
BIEKTPOJIUTUYECKON AUCCONMALINH.

15.01

19.

Ipaxmuuecxas paboma Ne3 «Honmuvie peakyuu 8
pacmeopax 31eKmpoaumos. IKCnepumMeHmaibHoe peulenue
3a0ayy.

22.01

20.

Bopa kak qumonb. OcoOeHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOMCTB BOJBI. Pomn BOJBI B XUMHWYCCKHUX
PCaKIUAX U KUZHCACATCIIBHOCTH KMBBLIX OPraHM3MOB.

29.01

21.

I'uponu3 HeOpraHUYECKUX U OpPraHUuEeCKUX
coenuHeHuil. Cpena BOJHBIX pacTBOPOB. [IpombinuieHHOE
3HAYEHUE MPOLECCOB I'MAPOIIN3A.

05.02

22.

XUMHUYECKUE UCTOUHUKHU TOKA. DJIEKTPOJIN3.
[IpombInIeHHOE 3HaU€HUE NMPOLIECCOB AIEKTPOJIN3A.

12.02

Tema 8. BenrecrBa u MxX cBoicTBA

23.

Mertainibl. DIeKTPOXUMHUYECKUN Psiji HAllpshKEHU N
MeTauioB. CrocoObl MOTyYeHUsT METaJUIOB.
[IpencraBienue 3MEKTPOHHBIX MPE3EHTALUN 110 TEME
«MetamisD.

19.02

24,

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA MeTauioB. Kopposus
MeTaJUIOoB. ['anbBaHOCTETHsI, €€ UCIIOIB30BAHNE IS
3al[UThl METAJJIOB OT KOPPO3HUHU.

26.02

25.

Hewmerannsi. CoiicTBa HemeTauioB. BogopoaHbie
COeIMHEHUST HeMeTaIuT0B. OKCHJIBI U aHTUIPUIbI
KapOOHOBBIX KHCIIOT. [IpencTaBienne 37eKTPOHHBIX
npe3eHTanuii no teme «Hemerauby.

0503

26.

Opranuueckue U HeopraHudeckue KUcioThl. [I[pumenenue
KHCJTIOT.

12.03

217.

Ipakmuuecxas paboma Ne4 «Cpaenenue xumudeckux
C8OUCMB CONAHOU U YKCYCHOU KUCTIOM).

19.03

28.

Opranuyeckrie 1 HEOPraHMYECKUEe OCHOBAHUS.
[IpumeneHre 0CHOBaHUIA.

26.03

29.

Ilpakmuuecxas paboma Ne5 «Cpasnenue cnoco6os
NOJYYeHUs U XUMUYECKUX C80UCME 2UOPOKCUOA HAMPUs U
euopoxcuoa meou (1) ».

09.04

30.

AmboTepHbIe OpraHu4ecKre U HeOpraHuUecKre
COEJIMHEHMUSI.

16.04

31.

IIpaxmuueckas paboma Ne 6 «Pewenue
IKCNEPUMEHMANbHBIX 3A0a4 HA UOEHMUDUKAYUIO
OpP2AHUYeCKUX U HeOPSAHUYECKUX COCOUHEHULLY.

23.04

Tema 9. XuMus B JKM3HHU 001€CTBA

32.

[Ipemapats! 6pITOBOM xuMEK. OXpaHa OKpyKarolen
cpelibl, COOII0ICHHE MPaBUJI UCII0JIb30BAHUS.

30.04

33.

XHUMHYECKHE BEMIECTBA B MEIUIIUHE.

07.05

34.

XVMHYECKHUE BEIIECTBA B CEIILCKOM XO3SIICTBE U
crpoutenbeTBe. [IpuMeHeHne MuHepalbHbIX YA00peHUH.
Hcnonb30BaHnEe CTPOUTENBHBIX CMECEH, PACTBOPUTENEH,
KpacoK, CIUIaBOB U T.II. XMMHUUYECKasl IPOMBIIIJIEHHOCTb U
npobsieMa 0XpaHbl OKPYKaIOIIeH Cpebl.

14.05
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