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AHHOTAIIUASA K PABOYEM [TIPOT'PAMME YUEBHOI'O KYPCA «IIPAKTUKYM 110
XMHUN»

Pabouast mporpamma yueOHOTO Kypca «lIpakTukym mo xumum» (maiee — pabodas
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cCleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OO6 yTBepKaAeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep»KaeHUU
denepanbpHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUY;

— CanurapasiMu  TipaBuwiiamu u HopMmamu  CanlluH 1.2.3685-21 «I'uruenndeckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(baxTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHWEM [ JTaBHOTO roCyJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CII1 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbI cpeHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— [Inanupyemble pe3ynbTaThl OCBOCHUS y4eOHOTO Kypca,
— Cognepxanne y4eOHOTO Kypca;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToil pemenueM [lemarornyeckoro coseTa
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
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IHHOACHUTEJBbHAA 3AIINCKA

PaGouass mporpamma kypca «lIpakTmkym 10 XuMHH» pa3paboTaHa Ha OCHOBE
®depnepanpHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepamum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero oOpazoanusi (POIlI COQO), mpencraBieHHbIXx B DenepaqbHOM TOCYIapCTBEHHOM
obpazoBatensHOM crapaapre COO, ¢ yuérom Konuenmuu mpenojaBaHus yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit denepannn, peaan3yomux OCHOBHBIC
o0Opa3oBaTeNbHbIC MPOTPAMMBI, W OCHOBHBIX MONOXKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit ®enepannu Ha nepuoy 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.). Ilporpamma Kypca opueHTHpoBaHa Ha ydamuxcd 10 kiacca
€CTECTBEHHOHAYYHOTO MPOQUIISL.

B cootrBercTBUM ¢ KoHUenTyanbHbIMU NojiokeHUsAsMH PI'OC COO xumust Ha ypoBHE
yrayOnE€HHOTO HM3YYEHMsI HalpaBieHa Ha peald3alio MPEeMCTBEHHOCTH C MOCIEAYIOIUM
ATAIOM TOJIYYEHHUS] XUMHUYECKOT0 00pa30BaHMs B paMKaxX M3y4eHHUs CIEIHATbHBIX €CTECTBEHHO-
HAyYHBIX M XMMHUYECKUX TUCHUIUIMH B BY3aX M OpPraHH3alUSAX CPeIHEro npogeccCHOHaIbHOIro
oOpa3oBanusi. B a1oil cBsizu u3ydeHwe Kypca «lIpakTHKyM IO XHMHH» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacIlupeHue U yriiyOieHne TEOPETHUECKON U MPaKTUYeCKON MOATOTOBKU
00y4aromuxcsi, BBHIOPABIIMX  E€CTECTBEHHO-HAYYHBIH Npoduiab oOydeHHs, B TOM YHCIE C
MEPCIEKTUBON MOCIEAYIONIEro MOIyYeHNUs XUMUYEeCKOro oopazoBanus. Hapsiny ¢ aTum, B cBete
tpeboBanuit PI'OC COO K TUIAHUPYEMBIM pe3ylbTaTaM OCBOCHUS benepanbHOI
00pa3zoBaTenbHON MPOTPaMMBI CPEHETO 001Iero oOpa3oBanus u3ydeHue kypca «IIpakTukym mo
XUMHUW» OPUEHTHUPOBAHO TAK)KE Ha PEIICHHUE 3a/lad BOCIHUTAHUS M COLMAIBHOTO PAa3BUTHUS
oOyvaronuxcsi, Ha (GOPMHpPOBAHHE Y HHUX OOIICHHTEIUICKTYadbHbIX YMEHHUM, YMEHUUH
panuoHanu3aluu  ydyeOHOro Tpylda M OOOOMIEHHBIX CHOCOOOB JEATENBHOCTH, WMEIOIINX
MEXIUCIUIIMHAPHBINA, HAAIPEAMETHBIA XapaKkTep.

Kypc «lIpakTukym 10 XUMHUU» Ha YpOBHE YIIIYOJIEHHOTO M3y4eHHUS OCHOBBIBACTCS Ha
conepkanun kypca «Opranumdeckas xumusi» (yriiyoneHHBIH ypoBeHb). [lpu ompenenenuun
MOJX0/I0B K OTOOpPY M CTPYKTYpHOW OpraHM3allM COJEpKaHHs 3TOTO Kypca B Mporpamme 3a
ocHoBy npuHATH nosokeHust @PI'OC COO o paznuuusx 06a30BOT0 M YrIyOJIEHHOTO YpOBHEH
U3YYEHHUS MIPEIMETA.

OCHOBY coliepKaHHsI Kypca COCTaBIISI€T COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHIA,
OTHOCSIIMXCS K YIIIyOJIEHHOMY YPOBHIO M3y4YeHHs Ipeamera. JTa CHCTEeMa 3HAHUH Moiydaer
ornpeaenéHHOEe TEOPETUYECKOe JOMOJHEHHE, TO3BOJISAIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO
Oonbmnii 00bEM (QakToNornyeckoro marepuana. Tak, Ha yrIyOJIEHHOM YpOBHE H3Y4EHUs
npeaMeTa 00ecredueHa BO3MOXKHOCTh 3HAYMTEIIBHOTO YBEJIMUCHHUsSI 00bEMa 3HAHUHN O crocodax
MOJYYEHHS U CBOMCTBAX OPraHUYECKUX COCTUHEHUMU.

B nnane ¢dopMupoBaHHsS OCHOB HAYyYHOIO MHPOBO33PEHHS, OCBOCHHS OOIIEHay4HBIX
METO/IOB TO3HAHHUSA M OMNbITA MPAKTHUYECKOTO MPUMEHEHUs HAYYHBIX 3HAHUM H3y4yeHUe Kypca
«[IpakTUKyM MO XHMHK» Ha YIrJyOJEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3AX C
y4eOHBIMH MIPEIMETaMH, BXOJSIIMMHU B COCTAaB MPEAMETHBIX obnactel «EcTecTBeHHO-HAay4HBIE
npeaMeTsl», «Marematuka u uHGopmatuka» 1 «Pycckuit I3bIK U TUTEpaTypar.

[Tpu M3ydyeHUM XMMUU HA YriayOJIEHHOM YypOBHE 3a/aueil MEepBOCTENIEHHON 3HAaYMMOCTHU
ABIIseTCS (OPMUPOBAHUE OCHOB HAyKH XMUMHHM KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS,
IIPAKTUYECKOMN IEATENBHOCTH YEJIOBEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJbTYyphl. Pemienne
9TOM 3aJauM Ha yriayOJaEHHOM ypOBHE M3YYEHHMsI IMpelMeTa MpeArnojaraeT pealn3aliio TaKux
Leiei, Kak:

(dbopMHpOBaHNE NIPEICTABICHUN: O MaTepUAIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SIBJIEHUM IPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HayK U €€ Beaylen
poiu B oOecrne4eHMH YCTOMYMBOTO pPAa3BUTHUS YEJIOBEUECTBA: B pEIIEHUU MpoliIeM
IKOJIOTHYECKOM, SHEPreTHUECKON M MUIIEBOM OE30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3TaHUN
HOBBIX MaTepuaioB, HOBBIX HCTOYHUKOB OHHEPrUM, B OOECHEUEHUU pPalOHAIHHOIO



MPHUPOIONIONIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Cpefie;

OCBOCHHUE CHUCTEMbl 3HAHMM, JEXKalIMX B OCHOBE XUMHUYECKOM COCTaBIIAIOLIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa: (yHIAMEHTAIbHBIX OHATUN, 3aKOHOB U TEOPUM XUMHH,
COBPEMEHHBIX MPEJICTABJICHUN O CTPOCHUU BEILIECTBA HA Pa3HbIX YPOBHSX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
NPOTEKAaHUsI XMUMHUYECKUX pPEaKUUid, O XUMHYECKOM DPaBHOBECHHU, PACTBOpPaX U JUCIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOICTBA;

(dbopMupoBaHue y 0OydYaroImuXCcsi OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMMHUYECKHX 3HAHUN AJIs1 OOBSICHEHMS KIIIOUEBBIX UAEH W MpobiieM COBpEeMEHHOU
XUMHUH, I OOBSICHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HWMEIOIIUX €CTECTBEHHO-HAYYHYIO
IPUPOY; TPAMOTHOTO PEIIeHUs MPoOieM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHUS, aHAIN3a U
OLIEHKU C TO3HMIIUH SKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUI OBITOBOM U MPOU3BOJCTBEHHON
JIEATEIbHOCTH 4YEJIOBEKA, CBA3aHHOM C XHWMHUYECKMM ITPOM3BOACTBOM, HCIIOJIB30BAHUEM H
nepepaboTKOM BEIIECTB;

yrayOjeHue TMpeACTaBIeHUN O HaydHbIX METOJax IO3HAHMs, HEOOXOAWMBIX IS
NpUOOpPETEHUsT YMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMHUCCKUX SBICHUIA,
MMEIOIINX MECTO B IPUPOJE, B MPAKTUYECKOMN NEATEIBHOCTH U TOBCEAHEBHOM )KU3HU.

B mnane peanusanuu MepBOOYEPETHBIX BOCIMUTATENBHBIX M Pa3BUBAIONINX (DYHKIIHIA
LEJIOCTHOW CHCTEMBbI CpeIHEero oOIiero oOpa3oBaHUsS NpPU H3YUYEHUU MpeaMera «XUMUs» Ha
yrIIyONEHHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIUTaHHE YOSKIEHHOCTH B IIO3HABAEMOCTH SBJICHUHN MPUPOABI, YBAXKEHUS K MPOLIECCY
TBOPYECTBA B OOJACTH TEOPETUYECKUX U MPUKIAIHBIX UCCICIOBAHUI B XUMHH, (POPMUPOBAHHE
MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M IO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOECHHMSI 00I1I€YeIOBEYECKIX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaronuxcsi, (HOPMHUPOBAHHE y HHX CO3HATEIHHOTO OTHOIIEHUS K CaMOOOpa30BaHHUIO U
HENpPEpbIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MpodecCHOHATbHOW M 00LIeCTBEHHOU
NEeSITEIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 30POBOM
o0pase )XHU3HU;

dbopMUpOoBaHHE YMEHHUW M HaBBIKOB pa3yMHOr0 MPHUPOAONOIB30BAaHUS, pa3BUTHE
OKOJIOTMYECKON KYNBTYphl, MPHOOPETEHHWE ONbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJOTHYECKON
JIEATEIbHOCTH.

OO1ee 4nciI0 9acoB, MPEIYCMOTPEHHBIX ISl u3ydeHus Kypca «[IpakTHKyM 1o XUMHUU»
cocrapisieT 34 yaca (1 yac B HeZEIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«[IPAKTHKYM 110 XUMHUN»

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yNbTaToB OCBOEHUS Kypca «[IpakTHUKyM 110 XMMHI» Ha YPOBHE CPETHEr0 00111ero 00pa30oBaHus
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIOUTUMUCS POCCHICKON TpaKTaHCKOU
UJEHTUYHOCTH; TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITENIBHOCTH W CaMOOIPEACIICHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJCTBOBATHCSI MPUHATHIMU B OOILECTBE MpaBWJIaMU M HOpMamH MOBEIEHHUS; HaW4He
IPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LM M CTPOUTH KU3HEHHBIC
IIJIaHBI.



JludHOCTHBIE pE3ynbTaThl OCBOCHHUS Kypca OTpakalT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEIIbHON M NPAKTHUECKON MAESITeTbHOCTH OOYYaloIIUXCS B Ipoliecce peaau3aluu
00pa3oBaTeNbHON 1eATEeTHPHOCTH.

JluuHOCTHBIE pE3yabTaThl OCBOEHHUSA Kypca OTpakaloT CHOpPMHUPOBAHHOCTH OIBITA
MO3HABATEIIBHON W TPAKTHYECKON MAESITENTbHOCTH OOYYAIOIIUXCS B TMPOILECCe peamu3aluu
00pa30BaTeNbHOI 1eATEIbHOCTH, B TOM UUCJIE B YACTH:

1) rpask1aHCKOTO BOCTIMTAHUSI:

0CO3HaHHUA 00YUYaIOLIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MIPEJICTAaBICHHUS] O COIMAIBHBIX HOPMaX W MpaBWJIaX MEXIWYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM 1€ATEIHHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATENBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbI, HAMEPEHHSI, JTIOTUKY U apTyMEHThI IPYTHX
MIPH aHAJIM3E Pa3INYHBIX BHJIOB yUYEOHOH AESITETbHOCTH;

2) maTpUOTHUYECKOT'O BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY W HAYYHOMY HACIEAHIO OTCUECTBEHHOM
XUMUH;

YBaXKCHHsI K TPOILIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO TMPHUITOKCHHS
XUMHH, OCO3HaHUS TOTO, YTO JaHHbIE HAYKU €CTh pe3yJbTaT JIUTENIbHBIX HaOII0JCHHUI,
KPOTOTIMBBIX IKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSHHOTO TPY/a YIEHBIX U MPAKTUKOB;

MHTEpeca U TI03HABaTeNbHBIX MOTHBOB B TMOJIYYEHHMM U TMOCIEAYIOIIEM aHalln3e
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLEHMBaTh CUTYyallUM, CBSI3aHHbIE C XHMHUYECKUMHU SIBJICHUSIMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOpPATbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLICHUBAaTh CBOE IOBEACHUE M IOCTYIIKM CBOMX TOBAPUILEH C MO3ULIMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) bopmMHupOBaHUS KYJIbTYPHI 3A0POBBSI:

MMOHUMAaHUS IIEHHOCTEH 310poBOro W 0e30MmacHoro oOpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOmroieHnsT TIpaBmiI O6e30macHOro OoOpaIleHusl ¢ BEIIeCTBaMU B OBITY, TTOBCETHEBHOM
KU3HU, B TPYIOBOU JESATEIBHOCTH;

MOHUMAaHMS 1IEHHOCTH TMpaBWJI WHJIUMBUIYaJbHOTO M KOJUIEKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBBIO M KU3HHU JIO/ICH;

OCO3HAHUS TOCJEICTBUN W HEMPHUATHS BPEIHBIX NMPUBbIUEK (YHMOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyIOBOTO BOCIIUTAHHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKOW JESTEIBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWU MPAKTUYECKUX 334 COLHAILHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3yYeHUIO MPOEeCcCHil pa3iudHOTO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXCHHSI K TPYY, JTIOJSM TPy/a U pe3yabTaTaM TPYJOBOU ACSITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAIbHONW TpPAaeKTOpUU OOpa3oBaHMs,
Oynymieit mpodeccuu U peanu3anud COOCTBEHHBIX XU3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 9KOJIOTUYECKOTO BOCIIUTAHUS:



9KOJIOTHYECKHU IIeTIECO00PA3HOTO OTHOIICHHS K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAHHUS TTI00ATBHOTO XapaKTepa dKOJIOTHUSCKUX TPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TTPUPOJAHON U COLIMATIBHOM Cpebl;

OCO3HaHUs HEOOXOIUMOCTH UCTIONB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIIICHHS BOIIPOCOB
PalOHATIBHOTO IPUPOAOIIOIB30BaHNS;

AKTUBHOI'O HENPUATUS AEHUCTBUM, NMPUHOCALIMX BpPEI OKPYXKAOUIEH NMPUPOIHOM CpeEXE,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJu4usl Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSTH UACOIOTHH XeMohoouH;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH |
00IIeCTBEHHOU MPAKTHKU;

MOHUMAaHUs Clenu(PUKN XMMHUW KaK HayKH, OCO3HaHWs €€ poilu B (HOPMHUpPOBAHHH
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOW NMBUIM3AIMU: B €€
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, B pEIICHHH IT00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
0o0ecreYeHnH yCIOBHIA yCIIEUITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJIOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHHI OKpYXKAIOIIEr0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS [T pEeLISHHs TpoosieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY 0OOpa3oBaHHI0O M CaMOOOpa30OBAaHHUIO, K
AKTUBHOMY IIOJYyYEHHMIO HOBBIX 3HAaHMM 10 XHMHM B COOTBETCTBHHM C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuuyHbiXx cdepax mnpodeccruoHaaIbHOM
JeATEeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS ITPOrpaMMbI Kypca 00pa30BaHus BKIIOYAIOT:

3HaYMMBbIC TSI (POPMHPOBAHUS MHUPOBO33PEHUST OOYUYAIOMIUXCS MEXIUCIUTUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

yYHHUBEpcalbHble  y4yeOHble  JeiicTBus  (TIO3HABaTENIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbIC), oOecrneunBarone (GopmMupoBaHue (GYHKIMOHAIBHONH TPaMOTHOCTH |
COLMAIBHOM KOMIETEHIMH 00yJYarouxcs;



CIIOCOOHOCTh ~ OOyYaromMXCs  HMCIOJB30BaTh  OCBOEHHBIC  MEXKIUCHHUIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCalbHble YydeOHBbIE JCHCTBUS B IMO3HABATENbHON U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3ynbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMU Y4EOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

[To3HaBaTenpbHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

CaMOCTOSITENTLHO (POPMYJIMPOBaTh M aKTyaJIU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeENATh LIeNU JEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUH HMX JOCTHXKEHUS,
COOTHOCHUTD Pe3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

UCIOJIb30BaTh IMPU OCBOCHUU 3HAHUNA TNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISThH
XapaKTepHble TPU3HAKU TOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME NOHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU TSl KITaCCU(DUKAIINH BEIIECTB U XUMHUECKUX PEaKIIN;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCyXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B pacCMaTpUBAEMBbIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh B MPOILECCE MO3HAHUS HCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) SJIEMEHTA,
XumMuueckass (GopmMyna, ypaBHEHHME XHMHUYECKOM peakuud — TpU pelIeHuHu Y4eOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 337124, IPUMEHATh Ha3BaHHBIC MOJCILHBIC TIPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 6a30BbBIC UCCIICAOBATEIBCKUEC NCHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLIUi;

dbopMynupoBaTh IENW W 3aJa4d  HUCCICIOBAHMsS, HWCIONH30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIHBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIa/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS M TPOBEICHHS YUYEHUYECKUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJIOM MPOIECca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTAHHON
pabore;

npUoOpeTaTh ONBIT YYEHHUYECKOW HCCIeNOBATEIbCKOW M TPOEKTHOH IesITelNbHOCTH,
MPOSBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYECKHX 337124, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS.

3) pabora ¢ uHbOpMaIuei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWKAX uHpopMmanuu (HAYYHO-TIOMYNISpHAsS
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeta),
aHATM3UPOBATH HH(POPMAIIUIO PA3TUIHBIX BUIOB U (POPM MpeCTaBICHUS, KPUTHIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMynUpoBaTh 3aMpoChl W MPUMEHSTh Pa3IMYHbIE METOJbI TPU TIOUCKE M OTOOpE
uH(popMalii, HEOOXOAUMOM /1JIs1 BBIIIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

MPUOOPETATh OMBIT UCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH H
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATIBHYIO (OPMY TPEICTABICHUS HHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpPEICTBA MPU paboTe ¢ XHUMUYECKOU
uH(popMaren: MPUMEHATh MEXKIpeAMETHbIC ((QU3nYecKne W MaTeMaTUYeCKHe) 3HaKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.



KomMmyHUKaTHBHBIE YHUBEpCaTbHbIC ydeOHbIC TEHCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY OOCY>KIaeMON TeMbI B XOJe AHaora U/Uiu JUCKYCCHH,
BBICKA3bIBaTh HJE€H, (POPMYIHUPOBATH CBOU TMPEIUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNIaTh C MPE3EHTALMEN pe3ysIbTaTOB I03HABATEIbHOW AEATEIBbHOCTHU, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIIOJHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKON paboThl O HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoeKTa, M (OpPMYyIUPOBaTH BHIBOJABI MO pe3yJbTaTaM IpPOBEAEHHBIX
UCCIIEIOBAaHU ITyTEM COTTIaCOBAHMS MO3UIIHIA B X01€ 00CYXKIEHUS 1 0OMEHAa MHEHUSIMH.

PerynsaTuBHble yHUBEpCaIbHbIe yUeOHbBIE 1EHCTBUSA:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATENIbHYIO ACSTEIbHOCTD,
onpezenss e€ UeNu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUlaraéMblii arOpUTM JIEHCTBUN HpU BBIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee Ah(HEKTUBHBIN CIOCOO UX pEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHLHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOGHHSI Kypca OOpa3oBaHHS BKIIOYAIOT CHEHU(pUYECKHE
Hay4yHble 3HAaHUS, YMEHUS U CIOCOOBI JEHCTBUH 10 OCBOEHHUIO, HWHTEpHpEeTalud U
npeoOpa3oBaHUIO0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUN B pa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TAaKXKE B PEaJbHBIX >KU3HEHHBIX CHTYaLHUsX,
CBSA3aHHBIX C XUMHUEH.

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «IIpakTUKyM MO XUMHUN) OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MECTe M 3HAUEHWHU OPraHUYeCKOW XHMHUU B
CHCTEME ECTECTBEHHBIX HAYK U €€ pOoJiH B 00ECIIEUYCHUH YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA B
pelieHur MmpooOJIeM SKOJIOTHYECKOM, IHEPTeTHUECKOW M THUINEBON O€30MacHOCTH, B Pa3BUTUH
MEIUIUHBI, CO3/1aHUM HOBBIX MAaTEpHUajoB, HOBBIX HCTOYHUKOB JSHEPrHH, B OOECIEeUCHHU
pPalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OO0IIEH KYIbTYpHI
YeJI0BeKa, a TAaKXkKe HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U IIPUPOIHOM
cpene;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAaHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolIne
MNOHATUS — XMMHUYECKHUH OJIIEMEHT, aToM, OCHOBHOE€ U BO30YKIEHHOE COCTOSHHUS aToMa,
ruOpuIu3aysl aTOMHBIX OpOHTael, MOH, MOJIEKYla, BaJIEHTHOCTb, 3JEKTPOOTPULIATENFHOCTD,
CTENEeHb OKUCIICHHS, XUMHUECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YIIepOoaHbIN
ckener, (yHKIMOHANbHAs TpylNa, paadKal, CTPYKTypHble (opMynsl (pa3BEPHYTEHIE,
COKpaIlIEHHbIE, CKEJETHBIE), U30MEpHs CTPYKTypHas W MPOCTPAHCTBEHHAas (reoMeTphuecKasd,
ONTHUYECKasl), H30MEpPBI, TOMOJOIMYECKMH psJ, TOMOJIOTH, YIJIEBOAOPOJbl, KHUCIOPOA- U
a30TCO/ACpKAIIME OPraHUYECKUE COEIWHEHMS, MOHOMEpP, IOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUST; TEOPUH, 3aKOHBI (Ieproanyeckuii 3akoH /. . Menneneena,
TEOpHUS CTPOCHHS OpraHNYECKUX BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB,
3aKOH COXPAHEHHUs M IPEBPAIICHUS DHEPIMM IPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHHM, MHPOBO33PEHUYECKHE 3HAHHUs, JEXKAllUe B OCHOBE NOHUMAaHUS
IPUYUHHOCTH U CUCTEMHOCTH XMMHUECKHUX SIBJIEHUI; IPEICTABICHHSI O MEXaHU3MAaX XUMHUYECKHUX
peakiui, TEpMOJUHAMUYECKUX U KHUHETUYECKNX 3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AUMHOM
BIMSIHAM aTOMOB M TPYNI aTOMOB B MOJIEKyJaX (MHAYKTHBHBIH M ME30MEpHBIH 3((EeKThI,
opuentantsl | u Il poma); dakTomornueckue CBEIEHUS O CBOMCTBAxX, COCTAaBE, MOJYYCHUU W
0€3011aCHOM HCIIOJIb30BAaHUM BaKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M IMPAKTHYECKOU
JEeSATENIbHOCTH YeJIOBEKa, OOIINX HAyYHBIX MPUHIUIAX XUMUYECKOT0 MMPOU3BO/ICTBA (HA IpUMepe
IIPOM3BOJICTBA METAHOJA, TIEpepabOTKU HePTH);



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTE€PHbIC PU3HAKHU MTOHITUH, yCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS MTPH OMUCAHUK COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCUHEHUN;

c(hOpPMHUPOBAHHOCTb YMEHUM:

HCI0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJIATh YpPAaBHEHUS XUMHUYECKMX pEaKUUMd U PacKpblBaTb HUX CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca
3TUX PEaKUMH, peakiuuid MOHHOTO OOMeHa MyTEM COCTAaBJICHUS MX TOJHBIX M COKPAIIEHHBIX
MOHHBIX YpaBHEHUI;

U3rOTABJIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHUX BEUIECTB I WJUIIOCTPAlUU UX
XUMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  yCTAHaBIMBaTh  NPHUHAMICKHOCTb  HM3YUYEHHBIX
OpraHMYECKHUX BEHIECTB IO MX COCTaBYy W CTPOCHHUIO K ONpEeAeNEHHOMY KIaccy/TpyIe
COEIMHEHUH, 1aBaTh UM Ha3BaHUs 1o cucremarndeckol HomeHkinarype (IUPAC) u npuBoauts
TPUBHAJIbHBIC HA3BaHUS JUIsl OTHEIbHBIX IPEACTaBUTEICH OpPraHMYeCKUX BEIIECTB (STUJICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHJICHTINKOIb, (PeHo, (opMalbIACTH, alleTadbIeIul, alleToH,
MypaBbUHas KUCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAs, OJICMHOBAsI, MaJbMUTHHOBAS KUCIIOTHI,
[JIMIUH, ajJaHWH, MalbTo3a, (pyKTO3a, aHWIWH, JAWBUHWI, W30MPEH, XJIOPONPEH, CTHPOI H
Apyrue);

c(OPMHPOBAHHOCTh YMEHHS OIpPENEeNATh BHJI XUMHYECKOM CBSI3M B OPraHUYECKHUX
coeMHEHUX (KOBaJeHTHAas U MOHHAS CBA3b, G- U M-CBSA3b, BOJAOPOHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS NPUMEHSATH IOJO0KEHUS TEOPHUH CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. bytiepoBa miis oOBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

cOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh COCTaB, CTpOeHHUE, (Qu3nveckue u
XUMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LMKJIOAJIIKAHOB, AJKEHOB, AJKaJHEHOB, AJIKHHOB, apOMaTHYECKUX YIJIEBOIOPOAOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U MOJINCAXaPUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBA3b MEXAY HHUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINI ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHUSI MOJTBEPXkJAaTh Ha KOHKPETHBIX MpPHMEpax XapakTep
3aBHCHUMOCTH PEaKLUHOHHONW CMOCOOHOCTH OpPraHMYECKHX COEAMHEHHH OT KpaTHOCTH M THUIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaThb HCTOUYHUKH YIIIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOIHBIA Ta3, Yroib), CHOCOOBI €ro nepepadoTKH U MPAKTUYECKOe MPUMEHEHUE
MIPOJIYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUSI CHUCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOIax
MO3HAHUS — HaONIOIEHUWH, W3MEpPEHUHU, MOJEIUPOBAHUU, OKCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATDH 3TH 3HAHUS;

cOPMUPOBAHHOCTh ~YMEHMSI IPUMEHATH OCHOBHBIE ONEpPAllMd  MBICIUTEIbHON
NEeSITeIbHOCTH — aHaIM3 WM CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMATH3aIHIO, BbISBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBS3EH — /71 H3y4EHUs! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHMIA: BBISBIATH B3aUMOCBSA3h XMMUYECKUX 3HAHUI C MOHATUAMHU
U TPEACTAaBICHUSIMU JPYIHMX €CTECTBEHHO-HAayYHBIX TNPEIMETOB il 0ojiee OCO3HaHHOIO
MOHMMAHHUS CYIIHOCTH MaTEpUaIbHOrO €QUHCTBAa MHpA, UCIOJIb30BATh CUCTEMHBIE 3HAHUSA IO
OpraHMYECKON XUMHUU IJi1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBJICHUI, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHIl: MPOBOAUTH pacu€Thl MO XUMHUYECKHUM (opMmynaMm u
YPaBHEHHUSIM XUMHYECKUX PEaKLUil C MCIONb30BaHHEM (PHU3MYECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:



pacu€Thl M0 HAXOXKJICHUIO XUMHUYECKOH (hOpMyJIbl BELIECTBA IO W3BECTHBIM MACCOBBIM JOJSIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPAHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI1: IPOrHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBATh C MO3ULIUH
9KOJIOTUYECKON 0€30IaCHOCTH TOCIEACTBUA OBITOBOM M IPOU3BOACTBEHHON JESATEIBbHOCTH
YeNoBeKa, CBS3aHHOM ¢ mepepalOTKON BEUIeCTB, HCIOJIb30BaTh IMOJNYYEHHBIC 3HAHUS JUIS
IPUHATHUS TPAMOTHBIX PEIIEHUI MPo0JieM B CUTYyalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSATENILHO IJIAHUPOBATH U MPOBOIUTH XUMHUYECKUH
9KCHEPUMEHT (IIOJIY4YEeHUE U U3yYEHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBECHHBIE PEAKIUH
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOACOACPIKALINX OPTaHNUECKUX BEIIECTB, peIICHHE
9KCHEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAaHUIO OPIraHUYECKHUX BELIECTB) C COOIIOAEHUEM IIPAaBUIT
Oe3omacHOro oOpalleHus C BelEeCTBaMU U J1abopaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
LeNIb MCCIEIOBAHUSA, MPEACTaBIATh B pa3IMYHOM (QOopMe pe3yabTaTbl SKCIEPUMEHTA,
aHaAJTM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTb YMEHUM:

coOI0IaTh MpaBHiia SKOJOTMYECKH I1eJIeCO00pa3HOTo MOBEACHUS B OBITY M TPYIOBOM
NESITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbs, OKPYXKAIOWIEH HPUPOJHOM Cpelsl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHUS Ha JKUBbIE OPraHU3MBbl ONpPENEIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIici nokazarens [T1K;

aHAM3UpPOBaTh  LIE€1€COOOPAa3HOCTh  IPUMEHEHHsS  OpPraHMYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOLICHUS PUCK-TIOJIB3a;

c(hOPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IEICHANPABICHHBIA MOUCK XUMHUYECKOMN
UHPOpPMALMK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydyeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBod HHpopmauuu, MHTepHET W Jpyrue), KpUTUYECKH aHAIU3UPOBaTh XMMUYECKYIO
uHopMalrio, nepepadaTbiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.

COJAEPKAHUE YYEBHOI'O KYPCA «[TIPAKTUKYM 1O XUMHUWN»

Paszgen 1. Teoperuueckue 0CHOBBI Kypca

3HAaKOMCTBO ¢ 0COOCHHOCTSIMU Kypca. BBoauslit nnctpykrax no Th. IIpaBuna paboTs! B
XUMUYECKOH J1abopaTopru. 3HAKOMCTBO C JIA0OpaTOPHBIM 00OPYIOBAHHEM.

KauecTBeHHBINI aHaNM3 OpPraHMYECKUX COEAUHEHMH. M3roToBiIeHHE IIapOCTEP>KHEBBIX
MOJIeJIel MOJIEKYJI OPraHUYECKHUX BEILECTB.

Paznen 2. YriaeBomopoabt

[IpomblnieHHbIEe U Ja00PAaTOPHBIE CIIOCOOBI OMYUYEHHUS YIIIeBOAOPOI0B. Duznueckue u
XUMUYECKHE CBOMCTBA yIiIeBOA0pOoa0B. [lomydeHre MeTaHa U u3ydeHue ero cBOMCTB. [lonyuenue
aleTusIeHa U U3y4eHue ero cBocTB. CuHTe3 nubpomiTaHa.

[TpupoaHbIlE HWCTOYHUKH YTIEBOJOPOMOB: TPUPOIHBIA W TOMYTHbIE HE(TSHBIE Ta3bl,
He(Th, KamMeHHBIM yroib. lcciemoBanwe CBOWCTB ckumuuaapa. lcciemoBanue CBOWCTB
Ha(TaIMHA.

Pasznen 3. Kucaopoacoaep:kamnue oprannyeckue coeIuHeHUust

[IpoMbIeHHble W JIaOOpaTOpPHBIE CIOCOOBI  TONYYEHUSI KHUCIOPOAOCOACPIKALIUX
OpraHWYECKUX COeNMHEHMI. PHU3nvecKkne U XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM.
UccnenoBanue ¢usnyecknx cBoicTB cnupToB. CuHTE3 OpomdTaHa u3 crnuprta. [lomyueHue
nuaTUioBoro 3¢upa. Oxucnenue cnuptoB okcuaoM Meau (II). Okucnenne cCnupToB XPOMOBOM
cMechro. MccnmenoBanue CBOMCTB MHOTOATOMHBIX CIIMPTOB Ha IpuMepe riuuepusa. [lomyuenue
akposienHa. MccnenoBanue cBoiCTB (heHoa.

Uccnenoanue cBoicTB anpaerufoB. [lomydeHue ameToHa WU U3yYEHHE €ro CBOMCTB.
[TomyyeHne yKCyCHOW KHCIOTHI W H3ydeHHE ee¢ CBOMCTB. CHHTE3 CIOXHBIX 3(PHUPOB.
HccnenoBanue CBONCTB MypPaBbUHON KUCIIOTBI

Pasznea 4. [lpupoaHbie opranuyecKkue coeIuHeHus



[IpupoaHble OpraHUYECKUE COCIUHEHUS: OCNKH, >KUPBI, YIJIEBOIbI, WX 3HAYCHUE H
npuMmeHenue. MccnenoBanne CBOWMCTB KHpOB. CpaBHEHHE CBOWMCTB MbLUIa M CHHTETUYECKUX
MOIOIIMUX cpencTB. MccnenoBanre CBOMCTB INIOKO3bI. MccnenoBanrue CBOMCTB Kpaxmaa

buonoruueckn akTUBHBIE BEIIECTBA: BUTAMHMHBI, ()EPMEHTHI, TOPMOHBI, JIEKAPCTBA, UX
3HaueHue. OOHapyxeHre BUTaMUHOB. JlelicTBUe (epMEHTOB Ha pa3lIMYHbIC BEIIECTBA. AHAIN3
JIEKapCTBEHHBIX  MpemnaparoB. MaeHTudukamus opraHuYecKuX coeauHeHud. Pemienne
AKCIIEPUMEHTAJIbHBIX 3a7a4

Meoscnpeomemmuvie cesasu

Peanmzanus MeXNpeIMETHBIX CBsi3el NPH W3YYECHHH Kypca OCYIIECTBIISICTCS dYepes
HUCIIOJB30BaHUC KakK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk Hu HOHHTI/II\/'I, INPUHATBHIX B
OT/ICJIBHBIX MPEAMETaX eCTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmIre ecTeCTBEHHO-HAyYHbIC TMOHSTHA: SIBICHUE, HAY4HBIH (akT, TMIIOTE3a, Teopus,
3aKOH, aHaNW3, CHHTE3, KJIacCU(HKaIys, HaONIOJCHHE, W3MEPECHHUE, SKCIIEPUMEHT, MOJEIb,
MOACIINPOBAHHUC.

dusuka: Matepusi, MOJIEKyJIa, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSHHE BEIECTBA,
(1)I/I3I/I‘-I€CKI/IG BCJIIMYNHBI, CAUHUIBI U3SMCPCHU, CKOPOCTh, SHCPIrUs, Macca.

Bbuonorust: opranusM, OpokeHHE, OEJIKH, YIJICBOIBI, JKUPBI, HYKICHHOBBIC KHCIOTBHI,
(bepMeHTHI.

[eorpacdus: mone3Hsie HCKOIaeMble, TOILUIUBO.

TexHomorus: MUIICBBIC NPOAYKTbI, MOIOIIHUEC CPCACTBA, MATCPpHUAJIbl U3 UCKYCCTBCHHBIX U
CHHTETHYECKUX BOJIOKOH.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIACC
Ne HaumMenoBaHue pa3iesioB U TEM MPOrpaMMbl KonunyecTBo yacoB DnekTpoHHbIe (UpPOBHIC) BocnurarenbHblil MOTEHIHAT
/n Bcero | KoHrposbHbie IMpakruueckue 00pa3oBarenbHbIe PECYpPChI
paboTsl paboTsl
Pa3gen 1. Teoperndeckne 0CHOBBI Kypca - (hopMHpOBaHUE CTPEMIICHUS K
1.1 | IIpaBuyia TeXHUKH OE30IIACHOCTH NPH paboTe B 1 1 https://resh.edu.ru/ MOJTY4EHHIO 3HAHUM;
XMMHYECKO# 1abopaTopuu https://oblakoz.ru/ - (popMHpPOBaHHKE KYIBTYPBI
1.2 | Usyuenwue cocTaBa U CTPOEHHS OPraHMIECKUX 3 3 https://resh.edu.ru/ 3/10pPOBOT0 00pa3a XU3HH;
COCIMHEHUI https://oblakoz.ru/ - (hopMHpPOBAHUE HABBIKOB
Hroro 1o pasueiy 4 0€30I1aCHOTO ITOBEICHHS B
Pa3nen 2. YrieBoaopoabl TIPUPOJIHOM CpeJIE;
2.1 | CrocoObl nosayueHus, pU3nIecKUe U 5 5 https://resh.edu.ru/ - GopMupoBaHKE HABBIKOB
XMMHUYECKHE CBOMCTBA yrIIEBOJOPOJIOB https://oblakoz.ru/ Ge30macHOro MoBeICHUs B
2.2 | IlpoaykTsl nepepaboTku HE)TH U KAMEHHOTO 2 2 YPE3BLIYANHEBIX CUTYAIMAX;
YISt - (hopMHUpOBAHKE YBAKEHUS K
HToro no pasaeny 7 pe3ynbTrataMm praa (cBoero u
Pa3zgea 3. Kuciopoaconep:kaiiue opraHnueckue coeIHHeHHs] JPYTHX JIO/IeH); 5
3.1 | Crnprol. ®enonsl 8 3 https-//resh.edu.ru/ - (hopMHUPOBAHKE IKOIOTHIECKOI
3.2 | KapGoHMIbHBIE COCANHEHMYS: albICTHIBI 1 5 5 https://oblakoz.ru/ KYABTYpPBL,
keToHsl. Kap6oHoBbIE KMCT0THL CIIOKHBIE - bopmupoBanye OTBETCTBEHHOTO,
SbupbL GepeIKHOro OTHOMIEHH K MPHPOSE,
Uroro no pazneiny 13 OKpYAIOIICH CPEAL;
Pa3nea 4. Ilpupoanbie opraHnyecKue coeAHHEHMsI ;;bucl)ﬁ KI;IPS:?CHTP;?{::E:E(;: OXPaH®l,
4.1 | Benku. XXupsl. Yriesomst 4 4 https://resh.edu.ru/ ’ N
https://oblakoz.ru/ MPHPOMBL, OKPYHAIOIIEH Cpelpt
4.2 | Buramunsl. ®epmentsl. Jlekapcrsa 5 5
Hroro 1o pasueiy 9
Peseps 1
OO1ee KONUYECTBO YacOB | 34 | 33
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