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Conepxanue y4e0HOro npeamMera
10 KVIACC

OPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI OPraHUYECKON XUMHHU

[Ipeamer opraHn4ecKkoil XMMHUH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYECHHE B MOJYYEHUH HOBBIX
BELIECTB U MaTepuasoB. Teopus cTpoeHUs opraHuueckux coennHeHuil A. M. bytiepoBa, €€ oCHOBHBIE
nosiokeHus. CTpyKTypHbIE (OPMYJIBI OpraHUYECKHX BemiecTB. ['oMonorus, uzomepus. XUMHUECKas
CBA3b B OPraHNYECKUX COCAMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupUKalUKM OpraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHMYecKHUxX
COCIMHEHUI (cucTeMaThyeckasl)) U TPUBUAIbHBIE HAa3BaHUS BAKHEHIIMX MpEACTaBUTEICH KIacCoB
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIE METOABl M3Y4YEHUs BELIECTB W MX IMPEBPAIICHUI: O3HAKOMJIEHUE C
oOpa3naMi OpraHMYEeCKUX BEIIECTB W MaTepHallaMd Ha HMX OCHOBE, MOJEIMPOBAHHUE MOJEKYI
OpPraHMYECKUX BEIIECTB, HAOIIOJIEHUE M OIMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB IPH HAarpeBaHUU (TIaBICHUE, OOYTTTUBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM psAll. MeTaH U 3TaH — MPOCTEUIIINE MPEACTaBUTEIIN
aJIKaHOB: (PU3MYECKHME M XHMMUYECKHE CBOWCTBA (peaKIMM 3aMEIIEeHUs W TOPEeHHs), HAXOXJCHHUE B
MPUPO/JIE, OJYyYEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psl. OTWIEH M NPONUJIIEH — MpocTeulne
MPEICTaBUTENIN  aJIKeHOB: (HU3MYEeCKHMe U XHMHYECKHe CBOMCTBA (peakuuu TUIPUPOBAHMS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEPHU3AlINN ), TOTYyYeHHE U TPUMEHEHHUE.

Anxamuensl: OyranueH-1,3 u metunOyraauen-1,3: crpoeHre, BaXKHEHIIINE XUMHUUECKUE CBOKWCTBA
(peakuus nonumepusanun). [lomydeHre CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH PsAl. ALECTHICH — IPOCTEUINN
MpE/ICTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (HU3MYECKHMEe W XUMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUpATALIMHI, TOPEHUS] ), TOTyYEHUE U IPUMEHEHUE.

Apensl. beH3on: cocrtaB, cTpoeHHe, (U3WUECKHE U XHMHYECKHE CBOMCTBA (peakiuu
raJIor€HUPOBAHUS U HUTPOBAHMUS), TTOJIyU€HUE U IPUMEHEHUE. T0yon: cocmas, cmpoenue, usuyeckue
U Xumuuyeckue c80UCMBA (peakyuu 2alo2eHUpo8aHus U HUMPOBAHUS), NOLYYeHUue U NpuMeHeHue.
TokcuyHOCTh apeHOB. ['eHeTHYecKas CBI3b MEXAY YII€BOAOPOIaMU, TPUHALICKAITUMHU K PA3TUUHBIM
KJIaCCaM.

[IpupoHbIE HCTOYHHUKHN YTIIEBOIOPOAOB. [IpupoaHbIil ra3 u nomyTHeie HedTsHBIC Ta3bl. HedTh 1
e€ mpoucxoxnaenne. CrnocoObl mepepabOTKM He(THU: TEpPEeroHKa, KPEeKHHT (TEPMHUYECCKHUH,
KaTaJTuTHYeCcKuii), muponu3. [IponaykTel mepepaboTku HEPTH, NX MPUMEHEHUE B TIPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKCHEpUMEHTAIbHBIE METOABl HW3Y4YEHUs BELIECTB M MX IMPEBPAIICHUI: O3HAKOMJIEHUE C
oOpa3iamu miactTMacc, KayaykoB U pe3uHbl, kouiekuuu «Hedtb» u «Yronby», MogenupoBaHrue MOJIEKYIT
YTIE€BOOPOJOB M TaJOre€HONPOU3BOIHBIX, TPOBEACHUE MPAKTHUYECKON Pa0OTHI: MOMydYeHUE ITHIICHA U
W3YyYECHHUE Er0 CBOMCTB.

Pacuérhrle 3amaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HMCXOIHOTO

BEIIECTBA WJIM MPOAYKTA PEAKLMHU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucaopoacoaepxauye opranndeckKie COeAHHEHUs

IIpenenbHble OJHOATOMHBIE CIUPTHI. METAHON M 3TAHOJN: CTPOECHUE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBAa (peakUMM C AaKTUBHBIMM METaJZIaMM, TaJOr€HOBOJAOPOJAMH, TOpPEHME), INPUMEHEHHUE.
BonoponHele C¢Bs3M MEXIy MOJIECKYJIAMH CIMPTOB. JleMCTBHE METaHOJA U 3TAHOJIA HAa OPraHU3M



YeloBeKa.

MHoOroaTtoMHbI€ CIUPTHI. DTUJICHIJIMKOIb U TIULEPUH: CTPOEHUE, (PU3NYECKHE U XHUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE CO IIEJIOYHBIMU METAJIaMM, KaueCTBEHHAs PEeaKIMs Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHeHne rimnepruHa U STUIIEHTTIUKOJISL.

@deHOJ: CTPOCHHE MOJCKYJbI, (PU3MUEeCKHMe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoJa.
[Ipumenenue denomna.

Anbrerunsl U kemouwl. PopManIbIerul, alueTalbAeTHI: CTpOeHUE, (U3NYECKHe U XUMHUYECKUe
CBOMCTBA (peaKLMy OKUCIICHUS U BOCCTAHOBIJICHUS, KAUECTBEHHBIC PEAKIINH), TOJyYeHHE U TPUMEHEHHE.

OaHOOCHOBHBIE IIPe/IeNbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHasi KUCIIOTBI: CTPOEHHE,
(bU3MYeCKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME /Il KJIacca KUCIOT, Peakius dTepUPUKAIIHH ),
nojiyueHue M npuMmeHeHue. (CTeapuHOBas M OJIEMHOBAs KHCIOTHl KaK MPEACTaBUTENIN BBICIIUX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3(puphl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponu3 ciaoxHbIX 3¢upoB. XKupsl.
I'maponus xupos. [Ipumenenue xupoB. bruosoruyeckas poib JKUpPOB.

VYraeBoasl: cocTaB, KiacCH(PHKAIMS YriIeBOJOB (MOHO-, AM- W Monucaxapunabl). ['mokosza —
MPOCTEUIINI MOHOCAaXapu: OCOOCHHOCTU CTPOCHHUSI MOJIEKYJbI, (PU3HMUECKUe U XMMHYECKHE CBOMCTBA
(BzammoperictBue ¢ ruapokcuaoM menu(ll), okucienne ammuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bI), HAXO0XKJEHUE B MPUPOJIE, TPUMEHEHHE, OMOIOrHYecKas poJlb.
®ortocunTe3. OpykTo3a Kak U30Mep IIIFOKO3BIL.

Kpaxman u nemtonoza kak npupofHsle noiaumepbl. CTpoeHHME Kpaxmala U ILEeJUIHOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KaYeCTBEHHAs PEaKkIusi C HOJOM).

DKcrepuMeHTaIbHbIE METObl M3YUECHHUSI BEIIECTB U UX MPEBpAIICHU: TpoBeieHue, HaOI0JeHIe
U ONMCAHHUE JEMOHCTPALIMOHHBIX OINBITOB: T'OPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX
cnuptoB (okucieHue drtaHona okcuaoMm Meau(ll)), MHOrOaTOMHBIX CHHPTOB (B3aUMOJCHCTBUE
mmmnepuna ¢ ruapokcuaom meau(ll)), ampaernmoB (OKuCICHHME aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapoxcuom meau(Il), B3anmozeiicTBUe Kpaxmayia ¢ ©0JI0M), TPOBEICHHUE MTPAKTUUECKON
paloThI: CBOICTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnsie 3amaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKklUu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcozepKalue OpraHndeckue COeAMHEHHUS.

AMUHOKHUCIIOTEl Kak aM(oTepHble opraHuueckue coeAuHeHus. dusznueckue U XHUMHUYECKUE
CBOMCTBAa aMUHOKHUCJIOT (Ha pUMepe TauiuHa). buonornueckoe 3HaueHrne aMUHOKHUCIOT. [lenTuabt.

benku kak nmpupoiHbIe BEICOKOMOJEKYISIpHBIE coequHeHus. [lepBruHasi, BTopuyHas U TpETUYHAas
CTPYKTypa 0eJIKoB. XMMHUECKUE CBOICTBA OEIIKOB: THAPOJIN3, JCHATYpalts, KaUeCTBEHHBIC PEaKIH Ha
OeNKHU.

DKcriepuMeHTaIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U MX MpeBpallleHuii: HaOII0eHIe U ONUCaHKe
J€MOHCTPAIIMOHHBIX OIBITOB: IHATYpalUs OEIKOB IIPHU HATPEBAHUH, LIBETHBIE PEAKLIUU OEJIKOB.

BbicokomonekyIsipHbIe COeIHHEHHUS

OcHOBHbIE TIOHATHUA XUMHH BBICOKOMOJIEKYJSPHBIX COCAMHEHUNA: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3alUH, CpeAHsisi MojeKkynspHas Mmacca. OCHOBHbBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOJIMMEPU3ALINS U TOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHsI BEUIECTB W MX IPEBpAILICHUN: O3HAKOMIIEHHE C
oOpa3amMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXNnpeaMETHBIX CBsI3ed IpU M3Y4eHMM opraHudecko xumum B 10 kiacce
OCYILECTBIISICTCA Yepe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHITHH,
ABJIAIOIINXCSI CHCTEMHBIMHM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE TMOHSATHS: SIBICHUE, Hay4YHbIH (DakT, TMIOTE3a, 3aKOH, TEOpHs,



aHaIM3, CHHTE3, KiIacCH(UKanys, TMEepHOIUYHOCTh, HAONIOACHUE, W3MEPEHHE, OJKCIICPUMEHT,
MOJICTTHPOBAHHUE.

@dusmka: marepus, >HEprus, Macca, aroM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKUH YpOBEHb,
BEIIECTBO, TeNO, 00bEM, arperarHoe COCTOSHUE BeUIecTBA, (pU3MUECKME BETMYMHBI M EAMHHUIBI MX
MU3MEpCHUSI.

buonorus: kmerka, oprausM, Ouochepa, OOMEH BeHIECTB B oOpraHu3Me, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€IKH, yIIIeBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: MUINEBBIC MPOAYKTHI, OCHOBBI PAlMOHAIBFHOTO IUTAHUS, MOIOIIME CPEJCTBA,
JIEKapCTBEHHBIE W KOCMETHYECKHE TIpernapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX W CHHTCTHYECKHX
BOJIOKOH.



IInanupyemble pe3yJbTaThl 0CBOEHUSI Y4eOHOI0 MpeaMeTa
®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS 00 YyJaIOIIIMMHUCS TIPOTPaMM CPETHETO
obmero o0pa3oBaHus (JUYHOCTHBIM, METANMPEIMETHBIM W MpeaMeTHbIM). HayuHo-meTomuueckoin
OCHOBOWM ISl pa3pabOTKHU IUIAHHPYEMBIX pPE3yJbTaTOB OCBOCHHS TMPOTPaAMM CpPEAHEro OOIIero
00pa3oBaHMUs SIBISIETCS CUCTEMHO-AEITETbHOCTHBIN MOAXOI.

B cooTBeTcTBUU € CUCTEMHO-AESATENEHOCTHBIM MOJIXOJIOM B CTPYKTYPE JINYHOCTHBIX PE3YJIbTAaTOB
OCBOEHUS TpenMera «XHMHs» Ha ypOBHE CpeJHEero oOmiero oO0pa3oBaHMs BBIIEJIEHBI CIEAYIOIINE
COCTABJISIIOLIHE:

OCO3HAaHHWE OOYYAIOIIMMUCA POCCUUCKONW TPaXTAHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIEHU N TMUYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH
Y HICTOPUYECKUX TPaIuIMii 6a30BOi HAYKH XUMHU;

TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIIMXCs pPyKOBOJCTBOBATHCS B CBOCH AESITENbHOCTH LIGHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYILIUMU LEJIOCTHON CUCTEME XUMHUECKOT0 00pa3oBaHus;

HaJIM4YMe MPaBOCO3HAHUS JKOJOTUYECKOW KyIbTYpPhl M CIHOCOOHOCTH CTaBUThH LIEIH U CTPOUTH
KU3HEHHBIC MIJIAHBI.

JInuHOCTHBIE pE3yibTaThl OCBOEHUS MpeaMmeTa «XUMHS» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCIUTATEIbHON AESITETbHOCTH B COOTBETCTBUU C TYMAaHUCTUUYECKUMHU, COLUOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH M HJEAJIaMU POCCHUICKOTO TPaKJAHCKOTO OOINECTBA, MPUHSATHIMH B
oOmiecTBe HOpPMaMH U TPaBWIAMU TOBEACHHUS, CHOCOOCTBYIOIIMMH TIpOIlECCaM CaMOTIO3HAHMSI,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YyYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT cHOPMHUPOBAHHOCTH OIbITA
MO3HABATEIFHON U MPAKTUYECKON EATETHbHOCTH 00YJaIONIMXCS IO peaTn3alii IPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

OCO3HaHHUA 00YYaIOIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00513aHHOCTEN, YBOXKEHHUS K 3aKOHY
U TIPaBOMOPAJIKY;

MPEACTABICHUS O COLMATIbHBIX HOPMaX U MPaBUJIaX MEXJIMYHOCTHBIX OTHOUIEHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENbHOCTH MpPHU CO3JAaHUU Y4YEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBHI, HAMEPEHUS, IOTUKY U apTYMEHTHI APYTUX MPH
aHaJlM3€e Pa3IUYHbIX BUJIOB YU€OHOU JIEATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY M HayYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUM;

YBOKEHUS K TMPOIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh Pe3yNabTaT MJIUTENbHBIX HAOIIOJCHHMA, KPOMOTIUBBIX
AKCIIEPUMEHTAIBLHBIX TTOMCKOB, TIOCTOSIHHOTO TPYAa YUE€HBIX U MIPAKTHKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHHM M MOCIEAYIOUIEM aHanu3e MHGOpMaluu o
MepeAOBbIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBA3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, M NPUHUMATDH
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHHUE U MOCTYNKU CBOMX TOBAPUIIIEH C MO3UIIMI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSA:

MMOHMMAaHUS IIEHHOCTEeH 3J0pOBOro ®  0Oe30MmacHoro oOpas3a JKM3HH, HEO0OXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 37]0POBBIO;



coOJroIeHHsI TIpaBUJI 0€301TacCHOTO OOpaIICHHS ¢ BEIIECTBAMHU B OBITY, TTOBCEHEBHOM KU3HU U B
TPYAOBOM AEATEIbHOCTH;

MMOHUMAHUS [IEHHOCTU TPABUJ WHIUBUIYaTbHOTO U KOJJICKTUBHOTO O€30MAacHOTO TOBEIEHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS MOCJIECTBUI U HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTHKOB,
KypeHus);

5) TPy10BOr0 BOCIIUTAHHSA:

KOMMYHHKATUBHOW KOMITIETEHTHOCTH B YU€OHO-UCCIIEIOBATEIBCKOM IeATeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEUICHUH MPAKTHUYECKHUX 3a/1ay COLMAIbHON HampaBIeHHOCTH
(B paMKax CBOETro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YYEHHUIO Mpodeccuil pa3IngHOro poja, B TOM YHCJIE HAa OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HaHUHN IO XUMHUH;

yYBaXKeHUsI K TPYLy, JIOJSIM TpyJAa U pe3yiabTaTaM TPYJOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHIMWBHIYallbHOM TpaeKTOpUU OOpa3oBaHMs, Oymyiiei
npodeccun M peanuzaniii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBAa;

6) 3K0J10rM4YeCcKOro BOCIMTAHMS:

9KOJIOTHYECKHU IIeJIECO00Pa3HOTO OTHOIICHUS K MPHUPOE, KaK HCTOYHHUKY CYIIIECTBOBAHUS YKH3HU
Ha 3emiie;

MOHUMAaHUs TJ00aIbHOIO XapakTepa HSKOJOTWYECKHUX MpoOsieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOIHOM U COIUATILHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH WCIOJb30BAHUS JOCTHKCHHA XHUMHU JUISI PEUICHHS BOIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTUBHOTO HEMPUATHUS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXKAIOIICH MPUPOIHOU Cpele, yMEHUs
MPOrHO3UPOBATh HEOJArONPUITHBIE HKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ICHCTBUHM U
MpeA0TBpaIaTh UX;

HaJM4Us PA3BUTOTO HKOJIOTHYECKOTO MBIIIUICHHS], IKOJIOTHYECKON KYIbTYPbI, ONBITA €SI TEIbHOCTU
9KOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMHU B  IIO3HABaTeNbHOIA,
KOMMYHHMKAaTUBHOM M COLMANbHON MPAaKTHUKE, CIHOCOOHOCTH M YMEHHS AaKTHBHO TPOTUBOCTOSTH
uaeosioruu xemohoouu;

7) 1IEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00ILIeCTBEHHOM MPaKTUKH;

MMOHUMAaHUS CTIeNU(DUKN XUMUU KaK HaAyKH, OCO3HAHUs € poyik B JOPMUPOBAHUU PALHMOHAIIEHOTO
HAyYHOTO MBIIUICHHUS, CO3JJaHUH IIEIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O AHHCTBE
MPUPOABI U YENIOBEKa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pElIeHUH MPOOJIEeM COXPaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTHM XUMHUHU JUJIE COBPEMEHHOW UMBHIM3alUMU: B €€
T'YMaHHCTUYECKOI HANPaBIEHHOCTH U BaKHOHN POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalbHON KYJIBTYPHI,
pelIeHnr TI100albHbIX MPOOJIeM yCTONYMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPbEBOM, YHEPreTHUECKOMH,
MUIIEBON M SKOJIOIMUECKOil 6€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIEYEeHUH YCIOBHM yCIIEUTHOTO
TpyJa v SKOJOTHYEeCKH KOM(DOPTHOM KU3HHU KAXKIOTO YiIeHA OOIIECTBA;

€CTECTBEHHO-HAyYHON rPaMOTHOCTH: IOHUMAHUSI CYIIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyyaeMble 3HAHUS UIsl aHAJIM3a U OOBACHEHUs
SIBIIGHUN OKPYXKAIOIIero MUpa U MPOUCXOIALINX B HEM M3MEHEHUH, YMEHUsl JesaTh 00OCHOBaHHbIE
3aKJIFOUYEHHUs Ha OCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX C IENBI0 TOMYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS PEUICHUS MpoOiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;



WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM I TEIILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3IMyHbIX cepax npodhecCHOHAIbHON AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysbTaThl OCBOSHHUS y4eOHOro mpeamera «XHWMHsS» Ha YPOBHE CPEIIHETO
o01mero 00pa3oBaHus BKIFOYAOT:

3HaYuMble s (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXKIUCIUILIMHAPHBIC
(MexnpeaMeTHbIC) OOILICHAyYHbIe TOHATHS, OTPaKAIOIIME IEIOCTHOCTh HAYYHOM KAapTHHBI MUpa U
crnienn UKy METOJIOB TIO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, YJHEPT U,
SIBJICHHE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMIL, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOI0IeHNE, I3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC Y4eOHbIE NeHcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHBHBIC, DETYJIATHBHBIC),
obecrieunBaronye QGopMupoBanue (YHKIMOHAILHONH TPaMOTHOCTH UM COIMAIBHON KOMIETEHIIUU
0o0yJaronuxcs;

CIIOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUA M YHUBEpPCAIbHbIE YUeOHBIC JEHCTBUS B MO3HABATEILHOW M COIMATILHON
[IPaKTHKE.

MeranpeaMeTHbie  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCATBHBIMH  Y4eOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMHU.

OBJaieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU AEHCTBUAMM:

1) 6a3oBble JJornYecKue AeMCcTBUSI:

CaMOCTOATENILHO (POPMYIHPOBATH M aKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh UETU ACITENbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUHU UX JOCTHKEHHS, COOTHOCUTh
pe3yAbTaThI IEATETbHOCTH C TIOCTABJICHHBIMU LIEISIMU;

WCIIO0JIh30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIJICIATH XapaKTEPHBIC
MPU3HAKW TIOHATUN M YCTaHABIIMBATh UX B3aWMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TTOHSTHS IS
00BSICHEHUS OTAEbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKAIIMK BEIECTB U XUMUYECKHUX PEaAKIIHiA,

yCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSA3U MEXKIY N3YyYaeMbIMU SIBICHUSMH;

CTPOUTH JIOTMUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEIyKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS B pPACCMATPUBACMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOIBI H
3aKJIIOYCHUS;

MIPUMEHATH B MPOIECCE MMO3HAHMS, UCIIOIH3YEMbIE B XUMHUH CUMBOJIMYECKUE (3HAKOBBIE) MOJICTH,
peoOpa3oBhIBATh MOCIBHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA, XMMHUYECKas
dbopMyIa, ypaBHCHHE XUMUYECKON PEAKIIUH — ITPH PEIICHUH YUeOHBIX MO3HABATEIBHBIX U MPAKTUIECKIX
3a/1a4, TPUMEHSATh Ha3BAaHHBIE MOJENbHbIC MPEACTABIICHUS /JIs BBIABJICHHS XAPAKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUUYECKHUX PEAKIIHA.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIU;

(GbOopMyIHUpOBAaTh IIENIN U 33]]a91 MCCIIEAOBaHNUS, UCIIOIh30BATh IOCTABICHHBIC U CAMOCTOSITEITLHO
chopMyTUpOBaHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTA IMO3HAHUS M OCHOBBI Il (pOpMHUpOBaHUS
THUTIOTE3bI 110 TPOBEPKE MPABMIIHHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHM  CAaMOCTOSITEJILHOTO  IUJIJAHUPOBaHUSI W MPOBEACHHUS  YUYEHUUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOMIOJaTh 3a XOJOM TMPOIECcCa, CAMOCTOSTEIHHO
MPOTHO3UPOBATH €r0 Pe3yibTar, HopMyIHpoBaTH 000OIIECHHUS U BHIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIBTATOB MCCIIEIOBAHMSI, COCTABIISATh OOOCHOBAHHBINA OTYET O MPOJICITAaHHOM padoTe;



MPUOOpPETaTh OMbBIT YYEHUUYECKOW HCCIIEeIOBATENIbCKOW W MPOEKTHOHN AESITEeIbHOCTH, IPOSBISAThH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEILEHUsl MPAKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOOB O3HAHUSI.

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGOpMaUuu (HAy4YHO-TIOMYJSpHAs JIMTEparypa
XUMHUYECKOT0 COJIepKaHus, CIIpaBOYHbIE MOCOOus, pecypcehbl MIHTepHeTa), aHanu3upoBaTh HHGOOPMALIHIO
pa3NUYHBIX BUAOB U (GOPM TPEACTABICHUS, KPUTHUYECKHM OICHHBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMynHpoBaTh 3aIIPOCHl U IPUMEHATH Pa3IMUYHbIe METO/IbI IIPU MOUCKE U 0TOOpE MHPOpMAIH,
He00XOIMMOM s BHITOJTHEHUS y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HCHOJb30BaHUA WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHUMANIbHYIO (opMy mpeacTaBiaeHuss WHOOpMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

MCIOJIb30BaTh HAyYHBIN SI3bIK B KaueCTBE CPEACTBA MpH padoTe ¢ XMMHUYECKOH MHpopMauuei:
OPUMEHATh MEXIpeIMEeTHbIe ((U3NYecKHue M MaTeMaTHYeCKHE) 3HAKM M CHMBOJBI, (HOPMYIIHI,
ab0peBHaTyphl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATJISIAHOCTH.

OBiajieHHe YHMBEPCAILHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJIaeMOW TEeMbl B XOJE [Uajiora H/HWIU JUCKYCCHUH,
BBICKA3bIBaTh UJeH, (HOPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCUTENBHO BBIIIOJHEHUS MPEATOKEHHOM
3a/lauu;

BBICTYNIaTh C TIPE3CHTAllMeld pe3yabTaToB I103HABATENbHOW JEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIMOJIHEHUH XHMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro MPoeKTa
1 GOopMyYIHPOBATh BEIBOJIBI IO PE3yIbTaTaM IPOBEAEHHBIX UCCIIETOBAHHM MyTEM COTIIACOBAHMSI TO3UIIUIMA
B X07i€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBiajieHne YHMBEPCAIbHBIMH PeryJsiTUBHBIMU 1€ CTBUSIMH:

CaMOCTOSITENILHO MIJIAHUPOBATh U OCYILECTBIISATH CBOIO TIO3HABATENbHYIO JEATEIbHOCTh, OIPEICIISs
e€ menu M 3a7aud, KOHTPOJIUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh Mpe/iaracMblit
ITOPUTM JICHCTBUN NPH BBHINOJHEHUH Y4eOHBIX W HCCIIEAOBATENBCKUX 3aay, BBIOMpATh Hamboliee
3¢ GEKTUBHBIN CIIOCO0 MX pelIeHUs C Y4€TOM MOJYYeHHS HOBBIX 3HAHUI O BEIIECTBaX M XUMHUECKUX
peaKuusx;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETLHOCTH Ha OCHOBE CaMOaHAIN3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI



10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEICTABICHUM O XHUMHUYECKON COCTAaBJSIONMICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHUU SIBIICHUN TIPUPOJIBI, B JOPMUPOBAHUHU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIHHOH I'pPaMOTHOCTH, HEOOXOIUMOM Ui pEIIeHUs MPaKTUYECKHX 3agad U
AKOJIOTMYECKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOIL cpeie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOIOJATAKONIME MOHSATHUSA
(XMMHUYECKUII ~ 3J€MEHT, aTOM, DJJEKTpPOHHas OO0OJI0OYKa aroma, MOJeKyJa, BaJeHTHOCTH,
3JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasl CBA3b, CTPYKTypHast Gopmyna (pa3BEpHyTast U COKpaIIEHHAs),
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA 00BEM, YIIIEepOJHBIA CKeleT, (YHKIMOHAIbHAS TPYIIa, pagukal,
M30MepHs, U30MEPBI, TOMOJOTUYECKHI Psii, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U a30TCOAEpPIKAIINE
COEIMHEHMS, MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHNS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHHUs OpraHuuyeckux BemiecTB A. M. BbyriepoBa, 3aKOH COXpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHMS, JICKAIIUe B
OCHOBE TTOHMMaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DaKTOIOrMUYecKe CBEICHUS O
CBOMCTBaxX, COCTaBe, MOJYyYCHUN M OE30MIaCHOM HCIOJIb30BAHUU BAXHEHUIINX OPraHUYECKHX BEILIECTB B
OBITY M IPAKTUYECKON JEATEIILHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHble MPU3HAKU TMOHATUH, yCTaHABIMBATh HUX
B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHS IPU ONUCAHUU COCTaBa, CTPOCHUS U
[IPEBPALLICHUI OPraHUYECKUX COCIUHEHUN;

Cc(OPMHPOBAHHOCTh YMEHHM HCHOJb30BATh XUMHUECKYIO CHUMBOJHMKY JJSI COCTABICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOW) (QOpMYyJT OpPraHHYECKHX BEIIECTB U
YPAaBHEHUH XHWMHYECKHX pEaKIUi, W3rOTaBIMBaTh MOJEIH MOJIEKYJ OPraHWYECKHX BEIIECTB IS
WJUTIOCTPALIUM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMUS;

chOpPMUPOBAHHOCTh YMEHUW yCTAaHABIMBATh NPHUHAICKHOCTh M3YYCHHBIX OPTaHUYECKUX
BELIECTB IO UX COCTaBY U CTPOCHHUIO K OMPENETIEHHOMY KJIAcCy/TpyIle COelnHEHUH (yriieBOJOpO/Ibl,
KHCIIOPOJI ¥ a30TCO/IEPIKAIIUE COSAUHEHHUS, BBICOKOMOJIEKYJIIPHBIE COETUHEHUS), TaBaTh UM Ha3BaHUS
no cucremarnueckoit Homenkiatype (IUPAC), a Taxxe NpuBOANUTH TPUBUAIIbHBIE HA3BAaHUS OTACIBHBIX
OpPraHUYECKUX BEWIECTB (ITWUJICH, NPONHMJIEH, aleTHICH, JTHJICHIJMKOIb, TJIMIEPUH, (eHou,
dbopManbaeru, aueTanbIeruj, MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJEHMHOBAs KHUCIOTa,
CTeapuHOBas KUCIIOTA, III0K03a, GPYyKTO3a, KpaxMal, LEeJUTi0103a, TIHIHUH);

c(OPMHPOBAHHOCTH YMEHUS ONPEEIATh BUIbI XUMUYECKON CBSI3U B OPTaHUYECKUX COCTUHEHHUSX
(oouHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJ0KEHHS TEOPUU CTPOCHUS OPTaHUUYECKUX BEIEeCTB A.
M. bytnepoBa st 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXPAHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBA TUMMMYHBIX MTPEJICTABUTENICH PA3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
MPOMWICH, aleTuieH, Oyraauen-1,3, MetunOyraauen-1,3, O€H30JI, METAHOJ, ATAHOJI, THJICHTINKOJb,
TIIMLEpHUH, (EHOJ, aleTaabJAeTUu, MypaBbiUHAs U YKCYCHAasl KUCIIOTHI, TJIFOK03a, Kpaxmall, [eJUTI003a,
aMUHOYKCYCHAasl KHUCJIOTa), WJUIIOCTPUPOBATh TIE€HETHYECKYIO CBA3b MEXAY HUMH YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi C UCIIOIb30BAaHUEM CTPYKTYPHBIX hopmyi;

c(OPMUPOBAHHOCTh YMEHHUSl XapaKT€pU30BaTh HCTOYHHKHU YIJIEBOJAOPOJIHOTO ChIpbs (HEPTD,
IOPUPOJHBIN Ta3, Yroyib), CIOCOOBI WX TNEepepadOTKM U MPAKTHYECKOE MPUMEHEHHE IPOIYKTOB
nepepadoTKH;

c(hOpPMUPOBAHHOCTh YMEHHI NPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM YpaBHEHUSM (MacChI,
00BbEMa, KOIMYECTBA HMCXOJIHOTO BEUIECTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00BbEMY,
KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);



c(hOPMUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMON 3HAaHWKA OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIOJb3YEMbIX B XMMUU NPU HU3YYCHHH BEIIECTB U XMMHUYECKUX SIBICHUN (HaOmoJaeHue,
U3MEpEHUE, HKCIEPUMEHT, MOJICIHMPOBAHUE), HCIOIB30BaTh CHCTEMHBIC XHMHUYECKHUE 3HAHUS IS
TOPUHATHS PEIICHU B KOHKPETHBIX >KU3HCHHBIX CHUTYAIUSX, CBS3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHMH COOJIOATh TMpaBWia IIOJIH30BAHMS XHMHYECKOW TIOCYIOM |
na0opaTOpHBIM O0OPYZOBAaHUEM, a TaKXKe MpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKILHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh ~YMEHHUW IUJIAHUPOBATH U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
(mpeBpallieHUsl OpraHUYECKUX BEIECTB IPU HArPEBaHUH, MMOJTYUECHHUE STUJICHA U U3yUYEHHE €TO0 CBOWCTB,
KAueCTBEHHBIC PEaKIMM OPTraHWYEeCKHX BEIECTB, JCHATypalus OETKOB IMPU HArpeBaHWU, I[BETHHIC
peakiuu OeKOB) B COOTBETCTBUU C NIPABHIIAMHU TEXHUKH 0€30MAaCHOCTH MIPU OOPAIICHUH C BEIECTBAMH
1 J1abopaTOpHBIM 000pPYAOBaHUEM, MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopme
3aliCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (OpMyIUpOBaTh BHIBOJBI Ha OCHOBE JTHUX
PE3yIbTATOB;

cOpPMUPOBAHHOCTh ~YMEHUH KPUTHYECKH aHAJIM3UPOBAaTh XUMHYECKYI HH(MOpMaIuio,
MOJTy4aeMyI0 U3 pPa3HbIX HICTOYHUKOB (CpeacTBa MaccoBOi nHpopmaruu, IHTepHET 1 Ipyrux);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUJIa YKOJIOTHIYECKH IE1eCO00pa3HOTO TOBEACHUS B
OBITY ¥ TPYJOBOH NEATEIHHOCTH B LEISIX COXPAHEHHUS CBOETO 3JJ0POBBSI U OKPYKAIOIIEH MPUPOTHOU
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCWUCTBUS HA JKUBBIE OPraHU3MBI OMPEACNEHHBIX OPraHUYECKUX
BellecTB, MoHMMas cMmbici mokazatens [IJIK, moscHsATe Ha mpumepax crnocoObl YMEHBIICHUS H
MPEeIOTBPALEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTraHU3M YEJIOBEKa;

JUTsE 00YYArOIIMXCSl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbsI: YMEHUE IPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHUYECKHX SIBJICHHIA,

JUIS CIIETIBIX M CJIa0OBUAAIIMX OOYYaIOLIUXCS: yYMEHHUE HCIONb30BaTh pPeNbe(HO-TOUEUHYIO
cuctemy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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Htoro no paszneny 13
Paznen 3. Kucsopoacoaep:xanue opranniecKkue coeJuHeHNs!

OI'C « Mo

3.1 Cnuptel. Denon 3 7

LIKOJIa
39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1 OI'IC « Mos
' CrnosxHbIe 3(UpPBI HIKOJIa
OI'C « Mo
33 YrneBobl 3 1 7
LIKOJIa
Hrtoro no pazneny 13
Pasznen 4. A3oTcoaepskaniue oprannyeckre coeJuHEeHUus
OI'C « Mos
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
HIKOJIa
Htoro no pazneny 3
Paspnen S. BeicOKOMOJIEKYISIpHbIE COSIHHEHUS
OI'C « Mo
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 7
LIKOJIa
Wrtoro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2




I'padpuk kouTpOIBLHBIX padoT 10A kiacca

Ne [Inanupyemas ®dakTudeckas Tema 3aHATHA
/1 JaTa naTa
1 14.01 2025 VrieBo1opo st
2 22.04 2025 Kucnopoaconepskaline OpraHndecKue CoeInHEHHUS
I'paduk kouTpoabHbIX pador 106 kiaacca
Ne Ilnanupyemas dakTuyeckas Tema 3aHaTus
n/n JaTa nara
1 09.01 2025 YTI1eBO10POIBI
2 03.04 2025 Kucnopoacoaepsxaiiye opraHi4ecKue COeTMHEHUS




IToypounoe mianupoBanue 10A kiaace

Ne | IInmanupyemas | @akrtuuec Ko:-Bo | KoppektnupoBk
Tema ypoka
/11 nara Kas ara 4acoB a
1 3.09 IIpeameT opraun4ecKon XUumMuu, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
5 10.09 Teopus CTPOCHU OPraHUECKHX COEIUHEHMH A. 1
M. bytiiepoBa, €€ OCHOBHBIE OJIOKEHUS
[IpencraBnenue o kraccupuKaum 1
3 17.09 opraHuueckux semects. Homenkiarypa
(cucreMaTuveckas) U TPUBHAIILHbBIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKHI 1
4. 24.09
pAA
5. 1.10 MertaH U 3TaH — OPOCTEUIINE TPEACTABUTEIN 1
AJIKaHOB
6. 15.10 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1
7 2710 OTUieH U NPONUIEH — IpocTeiine 1
MIPE/ICTAaBUTENH aJIKEHOB
] 2910 IIpakTnyeckas padora Ne 1. v«Honyqune 1
THJIEHA U U3yYeHHe ero CBoiicTBY
Anxanuensl. byraauen-1,3 u metunOyraaveH- 1
9. 5.11 1,3. [TonydyeHue CHHTETUYECKOTO KayuyyKa U
PE3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1
10. 12.11 TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUIIINN NPEICTABUTEIIb AIKHHOB
1. 26.11 Brrunciienus mo ypaBHEHHIO XUMHYECKON 1
peakuuu
12. 3.12 ApeHbl: 0eH3011 ¥ ToNyoJ1. TOKCHYHOCTD apeHOB 1
3. 10.12 I'enernueckas cBSA3b YIiI€BOJOPOIOB, 1
MIPUHAISKALIINX K Pa3JIMYHbIM KiaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB: 1
14. 17.12 MIPUPOJIHBIN Ta3 U MOMyTHBIC HEPTIHBIC Ta3bl,
HeTh U IPOAYKTHI €€ mepepadoTKu
15. 24.12 IToBTOpeHue u 06o0IIeHNE 1
16. 14.01 KonTtpoabsnas pa6ora Ne 1 no pasgeay 1
«YTJ1€BOA0POAbI»
17, 2101 [IpenenbHble OAHOATOMHBIE CIUPTHI: METAHO U 1
sTaHoj. BogopoiHas cBs3b
18, 72801 MHOroaroMHble CIUPTHI: ITUICHTIUKOIb U 1
TIIMLEPUH
19, 402 ®enour: CTPOCHHE MOJIEKYIIBI, dusnveckue u 1
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
20, 11.02 Anpaeruapl: GopManbACTU U alleTaIbJACTH/I. 1
AnleToH
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE 1
KHUCJIOThI: MypaBbHHAs U YKCyCHasl.
21. 25.02 .
IIpakTnyeckas padora Ne 2 «CBolicTBa
YKCYCHOM KHUCIOTBI» |
2. 403 CreapuHOBas U 0OJIEMHOBAsI KUCIOTHI, KaK 1
MIPEJICTABUTENH BBICIIUX KaPOOHOBBIX KUCIIOT
23 11.03 Mputa Kak COJIM BBICITUX KapOOHOBBIX KHCJIOT, 1

HUX MOIOIIIEE IEUCTBUE




CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE

24. 18.03 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢hupoB

75, 25.03 Kupsl: runponan3, npuMeHeHne, Guosorunyeckas
POJIIb )KHPOB
VYrneBoabl: cocTaB, KilacCHPUKaIUS.

26. 1.04 Baxneiiue npeacraBuTeNu: TIII0K03a,
bpykTO3a, caxapo3a
Kpaxman u 1emiono3a Kak mpupoIHbIe

217. 15.04
MIOJINMEPHI

28. 22.04 O060011eHrE U TTOBTOPECHHE
KonTpoabHas padora Ne 2 mo pasaeny

29. 29.04 «Kucaopoaconep:xkamue opraHuyecKue
coeTUHEeHH»

30. 6.05 AMWHBI: METHJIAMHH U aHWJIMH
AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHUYECKUe

31. 13.05 COCAMHEHMS, UX OMOJIOrHYECKOE 3HAUCHUE,
IlenTnanl

20.05 benku kak mpupoHbIE BEICOKOMOJICKYIISIPHEIE

32. COETUHEHUSI

33 OcHOBHbIE OHATUS XUMHUH }
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OcHOBHBIE METO/bI CHUHTE3a

34. BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

[TnacTMacchl, Kay4yKH, BOJOKHA




IToypounoe mianupoBanue 10 b kaacc

No 11/ [Inanupyemas | Paktuueckas Tema ypoka Koxn-Bo Koppektuposka
JaTa JaTa 4acoB

1 5.09 IIpenmer opraHn4eckon XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUsI OPraHUYECKUX 1

2. 12.09 coequnenuit A. M. bytneposa, eé
OCHOBHBI€E ITOJIOKECHHUSI
[IpencraBnenue o knaccuPpuKaun 1

3. 19.09 opraHuyeckux BeuecTs. Homenkiarypa
(cucremaTudeckas) U TpUBHUATIbHBIE
HA3BaHMS OPTaHUYECKHX BEIIECTB

4 26.09 AJKaHBI: COCTAB U CTPOCHHE, 1
TOMOJIOTHUECKUH Psifl

5 310 MeraH 1 3TaH — IpocTenIne 1
IPEJICTABUTENIN ATKAHOB

6. 17.10 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

7 24.10 OTWJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEJICTABUTENN ATKEHOB
IIpakTnyeckas padora Ne 1. 1

8. 31.10 «ITomydyeHue ITH/ICHA U H3yYEHHE €r0
CBOHCTB»
Ankanuensl. byraauen-1,3 u 1

0. 7.11 MetunoyraaueH-1,3. Ilonyuenue
CHHTETUYECKOI0 KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH 1

10 14.11 CTPOEHMS, TOMOJIOTHYECKHUM psi.

’ ’ AlIEeTUIEH — NPOCTEUIIHI

MPEJICTABUTENb AJTIKHHOB

1. 2811 BBI‘II/ICJ'IGHI/IV}I 110 YPaBHEHHIO 1
XUMHUYECKON peaKinu

1. 512 ApeHsbl: 6eH307 1 TOIYyoJ. TOKCHYHOCTh 1
apeHoB

3. 12.12 I'enernueckas cBsA3b yIiI€eBOAOPO/OB, 1
PUHAJISKAIINX K Pa3IMYHbIM KJaccaM
[IpuponHbIE HCTOUHUKU 1
YIJI€BOIOPOAOB: MIPUPOAHBII ra3 u

14. 19.12
HOIyTHBIE HETSHbIE ra3bl, HeYTH U
MIPOJIYKTHI €€ mepepaboTKH

15. 26.12 IToBTOpeHme n 06001IIEHNE 1

16. 9.01 KonTpoasnas padora Ne 1 o 1
pazaeiy «YTJeBoA0pOab»

17, 16.01 [IpenenpHbIE OAHOATOMHBIE CITUPTHI: 1
METaHOJ U 3TaHoJ. BoroponHas cBs3b

18, 23.01 MHOroaToMHBIE CITUPTHI: 1
ATHJICHTJIMKOJIb U TNIULEPUH
DeHO: CTPOEHUE MOJIEKYJIbI, 1

19. 30.01 ¢u3nueckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

20, 6.02 Anpaeruasl: GopmManbaeTuI u 1
aneTanpaerua. AueToH

1. 13.02 OZIHOOCHOBHBIE MPEICIbHBIC 1
KapOOHOBBIC KHCIIOTHI: MypaBbUHAS U




ykcycHas. [IpakTuyeckasi padora Ne 2
«CBoiicTBa YKCYCHON KUCIOTHI» ]

CTeapI/IHOBaSI H OJICMHOBAas1 KMCJIOTHI,

22. 27.02 Kak IPEICTABUTEIN BBICIINX
) KapOOHOBBIX KUCIIOT

23 6.03 Mb1ia kak conu BBICILIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE

24. 13.03 KapOOHOBBIX KUCIIOT. [ 'uaponu3
CJIOKHBIX 3(PHUPOB.

75 20.03 XKupsl: ruaponus, npuMeHeHue,
OMoJIOTHYECKasi POJIb )KHUPOB
VYrneBoasl: cocTaB, KiacCH(PUKAIIUS.

26. 27.03 Baxneluve npencraBuTeNun: rioK03a,
dpykTO3a, caxaposa

27, 3.04 Kpaxman u nemirono3a Kak npupoHbie
HOJIMMEPHI

28. 17.04 O060011eHNE U TTOBTOPEHUE
KonTpoubsnasi pabéora Ne 2 mo

29. 24.04 pasneny «Kucjopoacoaep:xamue
OpraHuYecKHe coeJUHEeHNUs

15.05

30. AMWHBI: METWJIAMUH U aHUJIUH
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31. 22.05 OpraHMYECKHUE COETMHEHUS, UX
Ouosnoruueckoe 3Hayenue. [lenTuabl
benku kak npupoiHbIe

32. BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS

33, OcHOBHbBIE OHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN
OCHOBHBIE METO/IbI CHHTE3a

34. BBICOKOMOJIEKYIISIPHBIX COEMHEHHIA.

[Imact™Maccsl, Kaydyku, BOJIOKHA




