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HOACHUTEJBbHASA 3AITNCKA

Pabouvas mporpamma 1o XMMUU Ha YpOBEHb CpeIHEro olmiero oOpasoBaHus s oOyuarormmxcst 10—
11-x kmaccoB I'bOY mkomsr Ne 484 pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHHUAMMU:

@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0OO6 oOpa3oBanuun B Poccuiickoit
denepauuny;

npukaza Munmnpocemenus ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHUH ¢eaepaaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOT'O O0ILEro 00pa3oBaHUs»,

npuka3za MunnpocBemenus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu denepaibHON
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUs»;

npukaza Munnpocsenieans ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsaka opranuzanuu u
OCYIIECTBIICHUS OOPa30BATEIBHOM JEATSIBHOCTH 110 OCHOBHBIM O0IIe00pa30BaTEIIbHBIM
nmporpamMMaM — 00pa30BaTeNIbHBIM MPOrpaMMaM HaudalbHOrO OOIIEro, OCHOBHOTO OOIIETro U
cpenHero obiiero o6pa3oBaHus»;

CII 2.4.3648-20 «CaHuTapHO-31IUEMHOJIOTHYECKHE TPEOOBAaHUS K OPraHU3alusIM BOCIIUTAHUS
U 00y4YeHHs1, OTJbIXa M O3JOPOBJICHUS ACTEH M MOJO/ACKNY», YTBEPKICHHBIX MOCTAaHOBICHHEM
IJIaBHOTO caHuTapHOro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urueHnueckue HOpPMATHUBbI U TpeOOBaHMS K OOECIEUEHUIO
O0esomacHocT ¥ (WiaM) Oe3BpemHOCTH [UIs  YeloBeKa (DaKTOpoB cpeasl OOMTaHUS,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

KOHIIETILIMU  pa3BUTHs  reorpaduueckoro oOpasoBanuss B  Poccuiickoit ~ denepanuu,
YTBEPKACHHON pelieHneM Kojuieruu MunnpocsemieHus ot 24.12.2018;

KOHIICTIIIMH YKOJIOTHYECKOTO 00pa30BaHus B CHCTEME O0IIero o0pa3oBaHMs;

y4eOHOro IJIaHa OCHOBHOT'O 001Iero o0pa3oBaHMs, YTBEPKAEHHOro mpukazoM ['BOY mikosnsl
Ne 484 ot 29.08.2024 Ne 344-oy «O BHECEHMM HM3MEHEHHMH B OCHOBHBbIE 0Opa3oBaTelIbHbIC
IIpOrpaMMbl HAYaJIbHOI'O OCHOBHOTO 00IIEro 00pa3oBaHUsA»;

noJjioxkeHust o padoueit nporpamme ['bOY mikosnsr Ne 484;

benepanbHON paboyeit MPOrpaMMBbl 10 yUeOHOMY MPEAMETY «XUMUS.

Pabouas mporpaMmma opueHTHpOBaHA Ha LI€JIEBbIE MPHUOPHUTETHI, CPOPMYITHPOBAHHBIE B (eiepalibHOM
paboueii mporpamMMe BocuTaHusl U B paboueit mporpamme Bociutanus [ BOY mikomst Ne 484.

['maBHBIMU LIETSIMH U3yUeHUS NpenMeTa «XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBasitoTcs:

. (hopMHUpOBaHWE CHUCTEMBl XWMHUYECKMX 3HAHUW KaK BaKHEWINEW COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIKOUEBBIE TMOHSITHSA,
(dbyHIaMEHTANBHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE W TIOHUMAaHHE
CYUTHOCTH JIOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C
HUCTOPUEN MX Pa3BUTHS U CTAHOBJICHHUS;

. (hopMHUpOBaHKE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHYECKHUX pPEeaKlnid, HeOOXOAUMBIX IJIsi MPUOOPETCHHS] YMEHHI OPUEHTUPOBATHCS B MHPE
BEIIECTB MU XHUMHUYECKHX SIBJICHUM, HMMEIOIMMX MECTO B IMPUPOAE, B NPAKTUYECKOU U
MMOBCEIHEBHOMN JKU3HU;



. Pa3sBUTHC YMCHI/II\/'I U CII0CO00B JACATCIIBHOCTH, CBSA3aHHBIX C HaGHIOIIeHI/ICM n
00BsACHEHHEM XHMHYECKOTO OKCIICPUMCHTA, CO6J'IIO,Z[CHI/ICM IMpaBUI 0€e30I1aCHOTO 06paI_HeHI/IH C
BCIICCTBAMMU.

HpI/I HN3YUCHUU IIpCIAMETA «X MU JOMHUHHPYIOLIEC 3HAUCHUEC HpI/IO6p€TaIOT TaKHu€ LCJIM U 3aJa4i,

KaxK:

J ajanrtanus OOydYaloIIUXCS K YCJIOBUSM JUHAMUYHO pPa3BUBAIOIIErOCs MHPAa,
¢bopMUpOBaHHE MHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHMUIO,
COTPY/JIHHUYECTBY, CaMOCTOSITCJIbHOMY NPHUHSATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

o dbopmupoBaHre y OOYYAIOMIMXCSl KJIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIUN),
MMEIOIUX YHUBEPCAILHOE 3HAYCHWE JJIs PAa3IMYHBIX BHJOB JEATCIBHOCTH: PEUICHUS
npoOjieM, TOWCKa, aHanu3a W 00pabOTKU WHGOpMAIMU, HEOOXOIUMBIX IJIsi MPHOOpPETEHUS
OIBITA JESITEIBHOCTH, KOTOpasl 3aHMMAeT BaXHOE MECTO B MO3HAHWU XHMHUH, a TAKKE IS
OIICHKH C TIO3HIIMHA YKOJOTHICCKON OC30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX
MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

. pa3BUTHE  IIO3HABATEIBHBIX  HHTEPECOB, WHTEIUICKTYaJIbHBIX W  TBOPYECKHUX
CTIOCOOHOCTEH 00yJarOMIMUXCs: CTOCOOHOCTH CaMOCTOSITETIbHO MPUOOPETaTh HOBBIE 3HAHUS T10
XUMHH B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIONB30BaTh COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM MJIs TOMCKAa W aHaiu3a y4eOHOW W HAyYHO-TIOMYJSPHOM
nH(OPMALIUY XUMUYECKOTO COACPKAHMUS;

J dbopMUpOBaHHE W pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATHBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOJIIOAaTeNbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO
HEO0OXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

o BOCIIUTaHHE Yy OOYyYaromuXcsl YOeXJAEHHOCTH B T'YMAaHUCTUYECKOM HalpaBIEHHOCTH
XUMHM, €€ BaXHOW POJIM B pEUIEHMH [JIOOANBHBIX MpoOJeM  pallOHAIbHOTO
IIPUPOJONOJB30BaHNUs, TONOJHEHNS YHEPreTUYECKUX PECYPCOB M COXPAHEHHUS IMPUPOJHOIO
paBHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOTrO0 OTHOLIEHHWS K TPUPOJE U CBOEMY
3JI0pOBbIO, a TAKXKE MPUOOPETEHHSI OIbITA UCTIONb30BAaHUS MOTYYEHHBIX 3HAHUM JUIsS IPUHSTHS
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBSI3aHHBIX C XUMHUUYECKUMH SIBJICHUSMHU.

MecTto npeamera B y4eOHOM IIaHe

OOmiee 4MCIO YacoB, OTBEAEHHBIX JUIA U3YyYEHHs] XMMHHU, Ha 0a30BOM YpPOBHE CpEIHEro oOIlero
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 vaca (1
4ac B HEJIEIIO).

YuebHo-MeToAHUYECKOE 00ecnedyeHne 00pa30BaTe/ILHOIO0 Mpolecca

21.]'[5{ pcam3anuu NporpaMmabl UCITOJIB3YIOTCA y‘Ie6HI/IKI/I, JONYIICHHBIC K UCITOJIB30BAHUIO ITPH

peann3alui UMEIOLINX TOCYAapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOrPaMM Ha4aIbHOTO
00111€r0, OCHOBHOT'O OOIIIET0, CPEHEro 00I1ero 00pa3oBaHMs OpraHU3aAUSIMHE, OCYILECTBIISIOUIMMHU
00pa3oBaTeNbHYIO IeATEeIHHOCTD, MprukazoM Munmnpocserienus oT 21.09.2022 Ne 858 (¢

HU3MCHCHHUAMU U I[OHOJIHCHI/ISIMI/I)Z

VYuebnuk: [Nabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. Xwumus. 10 xmacc. bazoBsrii

YPOBEHb: yueOHUK 1151 001eo0pa3oBaTenbHbIX yupexaeHuii. M.: IIpocsemenne ,2020r.



VYuebnuk: O.C T'abpuensn, M.I. Ocrtpoymos, C.A. CnankoB. Xumus. 11 xmacc. ba3oBbrit
YpOBEHb: yUeOHUK Jij1s1 00111e00pazoBaTeNbHbIX yupexaenuii. M. : [Ipocsemenne, 202 1.

DneKTpOHHBbIE 00pa30BaTeNIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIB30BAHUIO NIPU peaTn3aliuu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HayaIbHOTO OOIIETo,
OCHOBHOTO 0O0IIIeT0, CpeHEro 00mIero oopazoBanus nmpukazoM MunmnpocsemieHus ot 04.10.2023 Neo
738:

BocnurareabHBIA NOTEHIIHAAJ H3YyYCHUS XMMHUH PECATIUIYETCH IEPE3:

o Bocnuranne yMeHHsI CKOHIICHTPUPOBATHCS HA TOTYYCHHH WH(GOPMAIIUU, BBIICTUTH
TJIABHOE, YCTAaHOBHUTH NMMPUYUHHO-CJICICTBEHHBIC CBSI3U MEXK]Ty COOBITHSMU U SIBIICHUSIMHU.

o BHumartenbHOE M YyTKOE OTHOIICHHME K y4allUMCs, TEeJIarorHYecKuil —TakT,
COTPYIHUYECTBO C YJIAIIUMHUCS U 3aHHTEPECOBAHHOCTh B UX yCIIEXaX.

o [TpoBepka ycBOEHHOTO Marepuana. BocIUTHIBAETCS KPUTHUECKOE OTHOLICHHE K CBOUM
3HAHHUAM, Pa3BUBACTCS CIIOCOOHOCTh OLIEHUTh 3(PPEKTUBHOCTh COOCTBEHHOH PabOTHI.

o Hcnonb30BaHre BOCTIMTATEIBHBIX BO3MOXXHOCTEH COJIepKaHUs YIeOHOTO TIpeIMeTa.

o [IpuMeHEeHHE HA ypOKE WHTEPAKTHBHBIX (POPM pabOTHI yUaIIUXCs: MHTCIUICKTYaTbHBIX

UTP, TUCKYCCUH, TPYIIIIOBOU paOdOThI K pabOTHI B IMapaxX, KOTOPHIC IMOBHIMIAIOT TO3HABATEIIHHYIO
MOTHBAIIHIO, JAIOT BO3MOKHOCTh TPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO UANOra, y4ar
KOMaHJIHOM paboTe ¥ B3aMMOJICHCTBUIO C APYTUMH O0yUYarOIIIUMHUCS.

o [ToOyxieHne MKOJILHUKOB COOJII0/IaTh HA YPOKE OOIIENPHHATHIE HOPMBI MOBEICHUS,
MpaBuIia OOIICHHUSI, TPUHIIUITBI YI€OHOUW TUCIUTUIMHBI K CaMOOPTaHU3alINH.

I[lnanupyemsble pe3yabTaThbl 00y4eHU s

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS OOYYaIOUIMMHCS HpOorpamm
cpeaHero ooOmero oOpa3oBaHUS (JIMYHOCTHBIM, MeETalpeAMETHbIM U IpeaMeTHbIM). HayuHo-
METOJINYECKON OCHOBOW JUIsl pa3padOTKH IIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero o0pazoBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTBeTcTBHH C CUCTCMHO-JACATCIbHOCTHBIM IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbLTATOB
OCBOCHHA TIpCIAMCETA «XuMusg» Ha YPOBHE CpCAHETO 06]1_[61"0 O6p8.30BaHI/I$I BBIACIJICHBI CIICAYIOIIINEC
COCTaBJIAIOIIHUC:

OCO3HaHWE OOYyYAIOIIUMHCS POCCHHCKONW TpaXIaHCKOWM HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH ¥ CAMOOITPEAETIEHHUIO;

HaJIn4Yue MOTHBAIIUU K O6y‘—IeHI/IIO;

I[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIECHHOCTEH U
HMCTOPUYECKUX TPAIUIi 0a30BOI HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroNIuXCsi PYKOBOJICTBOBATHCSI B CBOEH JEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, MIPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUECKOTO 00pa30BaHMUs;

HaJM4ue TMPAaBOCO3HAHMS SKOJIOTMYECKOM KYIbTYpbl M CHOCOOHOCTH CTaBUTh IEIU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHMS MpenMeTa «XUMHsS» JOCTUTaloTCsl B EIWHCTBE Y4YeOHOH U
BOCIIUTATEIbHON JIE€ATENBHOCTH B COOTBETCTBHM C T'yMAaHHCTUYECKHUMH, COLUOKYJIbTYPHBIMH,



AYXOBHO-HPABCTBCHHBIMU [LCHHOCTSIMU W HUACAIIAMU pOCCI/IfICKOFO TpaXXJAaHCKOT'O OGH.[GCTBa,
INPpUHATBIMA B O6H.[CCTB€ HOpMaMKu M IIpaBHUJIaMH IIOBCACHMNA, CHOCO6CTBYI-OHH/IMI/I mponeccam
CaMOIIO3HAaHUs, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTHU 06y11a10m1/1xcs1.

JIMYHOCTHBIE pPE3YyNbTaThl OCBOEHUS Ipeamera «XHMHS» OTPakalT C(HOPMUPOBAHHOCTH OIIBITA
MO3HABATEIBHOM M NPAKTUYECKOH JEATENbHOCTH OOYYaIOUIMXCS M0 peaM3alud MPUHATHIX B
00111€CTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

l) I'PaKAAHCKOI'0 BOCIIMTAHUA:

0CO3HaHMS OOYYAIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M OOS3aHHOCTEH, YBAXKCHHS K 3aKOHY U
[IPaBOIOPAIKY;

MMpEACTABJICHHUA O CONMAJIBHBIX HOPMaAX U IMpaBUJIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH IMPH CO3JAaHUU YYEOHBIX IMPOEKTOB, PEIICHUU
y4eOHBIX M [T03HABATEIbHbIX 33/1a4, BHITOJTHEHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HaMEpPEHHS, JIOTUKY W apryMEHTBHI JAPYTHX IPH
aHaJIM3e pa3IMyYHbIX BUJIOB YyUeOHOH NesATeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS:
HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIAUTO OTE€YECTBEHHOU XUMUU;

YBAXKCHHUA K IIPOLECCY TBOPUCCTBA B obnactu TCOPUU H IIPAKTHYCCKOIO IIPHUMCHCHUA XHWMHH,
OCO3HAaHUA TOT'O, YTO AOCTHXKCHUSA HAYKU €CTb PE3YJIbTAT AJIUTCIIbHBIX Ha6JIIOI[€HI/II71, KPOIIOTJIMBBIX
IKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpYyda y‘léHbIX " IIPAKTUKOB;

HHTEpCCa M IIO3HABATCJIBHBIX MOTHBOB B IIOJTYYCHUU W TOCICAYIOUIEM aHAJIN3C I/IH(l)OpMaI_[I/II/I 0
MEPCAOBLIX TOCTHIKCHUAX COBpeMCHHOI\/'I OTECYCCTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH OLCHMUBAThL CHUTyallMH, CBA3AHHBIC C XHUMHUYCCKUMHU SABJICHUSAMH, W [PUHHUMATH
OCO3HAHHBIC PCUICHUA, OPUCHTUPYACHh HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHUBATDH CBOE MOBEACHUEC U IMOCTYIIKU CBOUX TOBapI/IH_ICﬁ C H03PII_II/II>'I HPAaBCTBCHHBIX U
IMpaBOBLIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ 9THUX MMOCTYIIKOB,

4) popMupOBaAHMSA KYJIBTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEN 370pOBOTO M Oe30macHOro oOpasza >KU3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXHUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHsI TIPaBMJI 0€30MacCHOTO OOpaIlleHUs] C BEIIeCTBAaMH B OBITY, MOBCEJHEBHOH XKM3HU U B
TPYZIOBOH AESATENBHOCTH;

MOHMMAaHMs IIEHHOCTH MPaBUJI HWHIUMBUAYATBHOTO M KOJUIEKTUBHOIO O€30MacHOr0 IOBEIEHUS B
CUTYalUX, YTPOKAKOIIUX 30POBBIO U KU3HHU JIFOJIEH;

OCO3HAHMS TOCJEICTBUA W HENPHUATHS BPETHBIX MPHUBBIYEK (YMOTPEeOICHUs alIKOTOJIs, HAPKOTHUKOB,
KypeHHs1);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEeI0BATEIbCKON JESTEIbHOCTH, OOLIECTBEHHO
IOJIE3HOM, TBOPYECKOM U APYTUX BUJAX NEATECIBHOCTH;



YCTAaHOBKHW Ha aKTUBHOC Y4YaCTUC B PCHICHUU NPAKTUYCCKUX 3a1aqd COI_[I/IaJIBHOI\/'I HAIpaBJICHHOCTH (B
paMKax CBOCTO KJiacca, I_HKOJ'II)I);

UHTEpeca K IPAKTUYECKOMY H3Y4EHHIO Ipodeccuil pa3IudHOro pojaa, B TOM UHCIE HAa OCHOBE
IIPUMEHEHMsI IPEIMETHBIX 3HAaHUH 110 XUMUH;

YBAXKEHUS K TPYAY, JIOASAM TPyAa U pe3yiabTaTam TPYJAOBOM AEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJIBHOH TpaeKkTopuu oOpa3oBaHus, Oyaymiei
npoeCCHy W pean3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

AKOJIOTHYECKHU IEIeCO00pa3HOro OTHOUICHUS K MPHUPOJIE, KAaK UCTOYHHUKY CYIICCTBOBAHMS JKU3HU Ha
3emie;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTMUYECKUX MPoOJieM, BIUSHUS YIKOHOMUYECKUX MPOIECCOB
Ha COCTOSIHUE PUPOJIHON U COLUAIBHOM CPEJIbL;

OCO3HaHUsA H€06XOZ[I/IMOCTI/I HCITIOJIb30BaHUA [[OCTI/DKGHI/II;'I XMW JIA  pCHICHUS  BOIIPOCOB
PaiuOHAJIbHOI'O ITPUPOAO0II0JIB30BAHUS;

AKTUBHOT'O HEIPUATHA ACUCTBUM, INPUHOCALIMX BPEA OKPYKAIOIIEH IPUPOJHOW Cpene, YMEHHs
IIPOrHO3UPOBATh HEOJArONpPUATHBIE 3KOJIOIMYECKHE IOCIEACTBUS MNPEANPUHUMAEMbIX JEHCTBUHM U
IIPEAOTBPALIATh UX;

HQJINYMS Pa3BUTOTO 3KOJIOTMYECKOIO MBILIUICHUS, 3KOJIOIMUYECKON KYJIbTYpBI, ONbITa AEATEIbHOCTH
9KOJIOTMUECKON  HANpaBJIEHHOCTH, YMEHMsS PYKOBOJACTBOBAaTbCS HMHU B  IIO3HABAaTENbHOM,
KOMMYHUKAaTUBHOM M COLIMAIBHOM TNpaKTHKE, CIIOCOOHOCTM M YMEHMS AaKTHMBHO IPOTHUBOCTOSATH
UJIE0JI0TUHN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00I111eCTBEHHON MPAKTUKH;

MMOHUMAaHUs CeUU(PUKN XUMHUU KaK HayKH, OCO3HaHHUS €€ ponu B (OPMUPOBAHUU PAIIMOHATIBHOTO
HAy4YHOT'O MBIIIUIEHUS, CO3/IaHUM LIEIOCTHOTO MPEICTaBIEHUs 00 OKpYXKarollleM MUpPE KaK O €MHCTBE
MIPUPOJBI U YEJIOBEKA, B TIO3HAHUU NMPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIeHUH MPOOIeM COXpaHEHUs
IIPUPOHOTO PABHOBECHS;

yOeKAEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU AJI1 COBPEMEHHOM IIMBWIIN3ALIUU: B €€ TYMaHUCTUYECKOI
HaNpaBICHHOCTH W BAXXHOW pOJM B CO3JaHUM HOBOH 0a3bl MaTepUAIbHOW KYJIbTYpbI, pEILICHUH
IJI00aJBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPbEBOM, SHEPreTUUECKOH, MUILIEBOM
Y 9KOJIOTHYECKOH 0e30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, OOECIIEYeHUN YCIOBHM YCHEIIHOTO Tpy/Jaa U
9KOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YieHa o0IIecTBa;

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: IOHMMAHHMs CYIIHOCTH METOJOB ITO3HAHMS, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh MOTydyaeMble 3HAHUS JJIS aHaIu3a U OOBSICHEHUS
SIBJIGHUN OKPY’KAIOLIEro MHUpa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHs JelaTh 00OCHOBAaHHbBIE
3aKJIIOYEHHs HAa OCHOBE HAYYHBIX (PaKTOB M MMEIOUIMXCS JAHHBIX C IEJbI0 MOJTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIFHO UCIIOIb30BaTh XUMUUECKIE 3HAHUS JJId pCUICHUSA Hp06HeM B pCAJIBHBIX
KN3HCHHBIX CUTYallHsIX;

HHTCpPECA K IMTO3HAHUIO U HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,



TOTOBHOCTH U CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHUBHOMY
IIOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax MpohecCHOHATEHON 1eATeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATDI

MeranpenmMeTHbie pe3yJIbTaThl OCBOCHHS Y4€OHOTO MpeaMera «XUMHUs» Ha YPOBHE CPEIHEro oO0IIero
o0pa3oBaHMs BKIIOYAIOT:

3HauMMble Ui (OPMHPOBAHHUS  MHPOBO33PEHHUS  OOYYAIOLUIMXCA  MEXAUCLUUIUIMHAPHBIE
(MexnpeaMeTHbIC) OOILIEHAYYHBIE MOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTHUHBI MHUpa U
cneun(uKy METOAOB IO3HAHMs, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAYYHbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHusl, UCClIeIOBaHKE, HAOII0IEeHUE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHbIC Y4eOHBbIC JICHCTBHS (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHEIC),
obecnieunBaromue ¢GopMuUpoBaHWE (QYHKIIMOHAIBHOH T'PAMOTHOCTH M COLMATBHOW KOMIICTCHIIUH
oOyuaromuxcs;

CIIOCOOHOCTH 06y11a1011mx<:51 HCII0JIb30BATh OCBOCHHLIC MCKIUCHUITIIMHAPHBIC, MUPOBO33PCHYCCKUC
3HAHUA 1 YHHUBCPCAJIbHBIC y‘le6HBIe JEUCTBUS B MO3HABATECILHOM M COLMAIIbHOM IIPpaKTHUKCE.

MeTaHpe,I[MeTHBIe pPE3yIbTaThbl OTpaxxaroT OBJIAJACHUC YHUBCPCAJIbHBIMHA y‘le6HHMI/I
IMO3HAaBATCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA I[CflCTBHSIMI/I.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JAeHCTBUAMM:
1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:
CaMOCTOATENbHO (POPMYITHUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMPEACIIATE LCJIU ACATCIBHOCTH, 3aJiaBasd IMapaMCTPbl U KPUTCPUU HUX JOCTUIKCHUA, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTH C MMOCTABJICHHBIMU LECIIAMU,

HCIOJIb30BaTh NMPH OCBOEHUHU 3HAHUN NMPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACNATH XapaKTepHbIE
IIPU3HAKU MTOHATUI M YCTaHABIMBAaTh MX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IS
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I BCIICCTB U XUMHNYCCKHNX peaKHHﬁ;
YCTAaHABJIMBATL MPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY NU3YYACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTHYECKUE pACCYXACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO AaHAJIOTHH), BBIABISITH
3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJIBI U
3aKJIIOYCHUS;

INPpUMCHATL B IIPOLECCCEC TTO3HAHUA, HUCIIOJB3YCMBIC B XHUMHU CHUMBOJIMYCCKUC (3HaKOBBIe) MOACIIN,
HpeO6p330BBIBaTI) MOZCIIbHBIC MPEACTABICHUA — XUMHYSCKHI 3HAK (CI/IMBOJ'I) JJICMCHTA, XUMHUYCCKaA
¢)opMyJ1a, YpaBHCHHC XUMHUYECKOH pcaknun — TIIpu PCHICHUU y‘-IC6HBIX II0O3HAaBaTCJIIBHBIX H
IMPAKTUYCCKUX 3adad, IMPHUMCHATbL HA3BAHHBLIC MOJCJIBHBIC TMPCACTABICHUA JJIsI BBISABJICHUA
XAapPaKTCPHBIX MMPU3HAKOB N3YYACMbIX BCHICCTB U XUMHWYCCKUX pCaKHHﬁ.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

(GbopMynIMpoBaTh LEJIU U 337aYd HMCCIEJOBAHUS, HMCIIOJIB30BaTh IOCTABICHHBIE M CAMOCTOSATEIBHO
copMynHpOBaHHBIE BOMPOCH B KAaUe€CTBE HMHCTPYMEHTA MO3HAHUS U OCHOBBHI Al (pOpMHpOBaHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;



BJIAJIETh HABBIKAMHU CAMOCTOSTENBHOIO IUIAHUPOBAHUS M MPOBEICHHUS YUECHUYECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJIOM IpOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbrat, (hopMynupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yIbTaTOB
UCCIIEIOBaHMs, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOoAETaHHON padoTe;

npUOOpeTaTh OMBIT YYEHHUECKOW HCCIIEAOBATEILCKOM M IMPOEKTHOW MAEATENbHOCTH, MPOSIBIATH
CIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY IOMCKY METOJIOB PEIEHUs MPaKTHYECKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATLCS B PANIMYHBIX HMCTOYHHKAX HH(popMmanuu (HAy4yHO-TIONYJSpHAs JUTEpaTypa
XMMHUYECKOTO  COJIEp’KaHus, CIpaBOYHbIE IIocoOMs, pecypchl MHTepHera), aHalIM3UpOBATH
MH(OPMALIHIO Pa3IUYHBIX BUAOB U (GOPM MpPEICTaBICHUS, KPUTHUECKHU OLICHUBATH €€ I0CTOBEPHOCTH
Y HETIPOTUBOPEUUBOCTH;

(dbopMynMpoBaTh 3ampochl U MPUMEHATHh Pa3IMYHbIe METOMAbI MPHU IMOMCKE W OTOOpe MHpOpMaIuwy,
HE0OXOIUMO TSl BHITIOJTHEHUST YISOHBIX 3a/1a4 ONPEICIIEHHOTO THIIA;

NpUOOPETaTh OMBIT MUCIOIB30BAHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH M Pa3JIMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OpMY HpeAcTaBieHHs WH(pOpMAHH (CXEeMBbI, TpaduKy,
JMarpaMMbl, TaOJIULbl, PUCYHKU U IpYTHE);

UCIIOJIb30BATh HAYYHBIA SI3BIK B KayeCTBE CPEICTBA NPH PabdOTe C XMMHYECKOH HH(OpMAaIHei:
NPUMEHSATh MEXIpeaAMeTHbIe ((u3nyeckrue W MaTeMaTHYecKhe) 3HAKW M CHMBOJIBL, (OPMYJIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HUCIIOJIB30BaTh U HpeO6p330BBIBaTI) 3HAKOBO-CUMBOJIMYCCKHUE CPCACTBA HATTIAAHOCTH.
OBnaneHne YuuBepCadbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMM:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[aeMOI71 TEMBI B XO0J€ Auajiora W/WIIH JAUCKYCCHHU, BBICKA3bIBATH
niacu, q)OpMYJ'II/IpOBaTB CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBITIOJTHCHUA HpCI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C  INPE3CHTAlUMEW  pe3yJbTaTOB  IO3HABATEIBHOW  JEATEIIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO MJIK COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJIHEHUHM XUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKOW PabOTHl MO HCCIEJOBAHMIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, peallu3aluid y4eOHOTo
MpoeKTa U (POPMYJIHPOBATH BBIBOJBI IO pPeE3yJbTaTaM MPOBEAEHHBIX HWCCICAOBAHUN MYTEM
COTJIACOBAHUS TIO3UIIHMH B X0J1€ OOCYKIACHHS 1 0OMEeHa MHEHHUSIMHU.

OBiaieHne YHUBEPCAIbHBIMH PeryJssTHBHbBIMH el CTBUAMU:

CaMOCTOATENIHO TUIAHUPOBATh U OCYHIECTBIIATH CBOIO ITO3HABATENIBHYIO JEATEIBbHOCTD, ONpEeAeisasa e€
eI W 3a/laud, KOHTPOJUPOBATb M IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBAaTh IMpeaaraeMblit
QITOPUTM JIEUCTBUN NPU BHINOJHEHUHM Y4€OHBIX M MCCIEIOBAaTENbCKUX 3aj]lad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN cIOCO0 UX pelIeHHs ¢ YYETOM MOJIYUYEeHHUsI HOBBIX 3HAHUM O BELIECTBAX U XMMMYECKUX
peakumsx;

OCYIICCTBIIATE CAMOKOHTPOJIb CcBOCH JCATCIIBHOCTH Ha OCHOBC CaMOaHalin3a 1 CaMOOILCHKH.

HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:



c(hOPMUPOBAHHOCTH MPEACTABIECHUI O XUMUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAyYHOW KapTHHBI
MHUpa, pOJIM XHMUU B TO3HAHUM SIBICHUI MPUPOIbI, B (OPMHUPOBAHMH MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOW JJIsI PEUICHUS MPAKTUYSCKUX 3alad U
9KOJIOTMYECKH 000OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOM XHUMUYECKUX 3HAHWI, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraloOUIMe IOHATHUS
(XMMUYeCKUIl ~ DJIEMEHT, aToM, OJJIeKTpOHHas o00o0Jiouka aToMa, MOJIEKYJa, BaJIEHTHOCTb,
ANIEKTPOOTPULIATEIILHOCTh, XUMHUECKasl CBS3b, CTPYKTYpHasi opmyia (pa3BEpHyTasi U COKpaLIEHHAs),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YIIepOAHbIN cKeneT, GyHKIMOHAIbHAs TpyIa, pajauKal,
H30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPO U a30TCOAEpKAIINe
COEIMHEHUS, MOHOMED, MOJIMUMEDP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U
3aKOHBI (Te€OopUs CTPOEHUs opraHuuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS Macchl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHI SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIUE B
OCHOBE IMOHMMAaHUS IPUIUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBICHUN, (PaKTOJIOTUIECKHAE CBEICHUS
O CBOMCTBaxX, COCTaBe, IOJYYCHHH U OE30MACHOM HCIOIb30BAHUN BAXKHEUIINX OPraHMYEeCKHX
BELIECTB B ObITY U MPAKTUYECKOM JIEATEIbHOCTH YEI0BEKA,

C(bOpMI/IpOBaHHOCTB YMGHPII;'I BbIABJIATh XapPaKTCPHBIC IIPHU3HAKH HOHHTHﬁ, YCTaHaBJIMBATb HX
B3aUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIUC IIOHATHA IIPpU OIMCAaHHUM COCTaBa, CTPOCHUA U
npeBpameHHﬁ OpPraHu4YCCKuX COCHHH@HHﬁ;

C(OPMHPOBAHHOCTh ~ YMEHUH  HUCHOJNb30BATh  XMMHUYECKYI0 CHUMBOJHUKY JUISI  COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (HOpMya OpraHMYECKHX BEIIECTB U
YPAaBHEHUII XUMHUYECKMX pEaKLUMi, W3rOTaBIMBaTh MOJEIU MOJIEKYJ] OPraHMYECKHUX BEUIECTB I
MJUTFOCTPALIMU MX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJICKHOCTh U3YUEHHBIX OPraHUUECKUX BEILIECTB I10
UX COCTaBY M CTPOEHUIO K ONPEAEIEHHOMY KJIACCY/TPYIIe COSANHEHUH (YIIeBOJOPObl, KUCIOPO U
a30TcoJiepKalllie COEIMHEHMs, BBICOKOMOJIEKYJISIPDHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHUS 110
cucremarnyeckoi HomeHkinatype (IUPAC), a Takke mpUBOIUTH TPUBHAIbHBIE HAa3BaHUS OTAEIbHBIX
OpPraHUYECKUX BEIIECTB (ITHJIEH, TMPOIWIEH, aleTWIeH, O3TUJICHIVIMKONb, TIUIEepuH, (eHom,
(dopmanbpaerus, aneTanbIeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCIOTa,
CTeapHHOBAasl KHCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMall, [IeJUII0J103a, TIUIHH);

C(OPMHPOBAHHOCTb YMEHHMSI OINpPENeNATh BHJIBI XMMHYECKOH CBSA3M B OPraHUYECKHX COEIMHEHMSIX
(onuHapHBIE U KpaTHBIE);

C(l)OpMI/IpOBaHHOCTB YMCHUA IPUMCHATD IMOJIOKCHUSA TCOPUU CTPOCHHUA OPraHUYCCKHUX BCIICCTB A. M.
BYTJ'IepOBa JUIA OOBSACHEHHST 3aBHCHMOCTH CBOWMCTB BCIICCTB OT HX COCTaBa U CTPOCHUA, 3aKOH
COXPAHCHUS MACChI BCUICCTB;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh COCTaB, CTpPOeHUE, (PHU3MYECKHe U XUMUYECKUE
CBOMCTBAa THUIHMYHBIX TPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIeCTB (MeTaH, JTaH,
STWJICH, MPOMUWJIEH, aleTWwieH, Oyraauen-1,3, MerwnOyramueH-1,3, OeH301, MeETaHON, ATaHOI,
STUJICHTJIMKOJb, TIWLEPUH, (EHOJN, aleTaablerh], MypaBbHHAs M YKCYCHAas KHCJIOTHI, TJIOKO3a,
KpaxMaJ, eJUII0JI03a, AMUHOYKCYCHAsl KUCJI0Ta), MJUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKY HUMU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH C HCTIOIB30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

C(OPMHPOBAHHOCTE YMEHMS XapaKTePH30BaTh HCTOYHMKH YIJIEBOJOPOJHOTO ChIpbi (HE(DTH,
MPUPOJAHBIN Tra3, Yrojb), CHOCOOBI HMX NEpepabOTKU U MPAKTUYECKOE MNPUMEHEHHE IPOJIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOIUTH BBIUMCICHUS 110 XUMUUYECKUM YpaBHEHHUSIM (Macchl, 00bEMa,
KOJINYECTBA UCXOIHOTO BELIECTBA WM NMPOLYKTA PEAKIIMU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHHI BJIAETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOT'O MO3HAHUS,
UCIOJIb3YEMBIX B XMUMHUU IPU U3YUYEHUU BEIIECTB U XMMHUYECKUX SIBICHUU (HaOIIOAeHHE, U3MEpEHHE,
SKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XUMHUUYECKHE 3HAHUSA [JISl TPUHITHS
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

cOpPMUPOBAHHOCTh yYMEHUW COONIOJATh TpaBUia TIOJB30BAHUS XHUMHYECKOH TIOCYlIOH U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXe IMpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBHIMNOJIHATH XUMUYECKUIH SKCIEPUMEHT (TpeBpalleHus
OPraHMYECKHUX BELIECTB IpU HArpeBaHUHU, IOJYyYEHUE OTUJIEHA U U3YYEHUE €ro CBOMCTB,
KaueCTBEHHbIC PEaKIMU OPraHMYECKUX BEIIECTB, JAeHATypauus OENKOB MPH HArpeBaHUU, LIBETHHIC
peakiuu OENKOB) B COOTBETCTBUM C TMPaBUJIAMU TEXHUKHM OE€30MACHOCTH TpU OOpalIeHUH C
BELIECTBAMH U  JIaDOpaTOPHBIM  OOOpPYJOBaHUEM, TMPEACTABIATh PE3YNbTaThl  XUMHYECKOTO
SKCIEpUMEHTa B (popMe 3alucH ypaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (OPMYIHUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3UPOBATH XUMHUYECKYIO0 MH(MOpPMAIMIO, TOIYy4aeMyko
U3 Pa3HBIX UCTOYHUKOB (CpPEICTBa MAacCOBOM nH(popMmanuu, IHTepHET U JpyTuXx);

c(OPMHPOBAHHOCTb YMEHUH COOJIOATH MIPAaBUiIA SKOJIOTUYECKH LIE€TIECO00Pa3HOro MOBEAECHUS B ObITY
U TPYZIOBOM JIEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAOLIEH ITPUPOJHOMN Cpebl,
OCO3HABaTh ONACHOCTb BO3JECHUCTBUS HA KMBBIE OPraHU3MBI ONPEICIEHHBIX OPraHMYECKUX BEILECTB,
noHumast cMmbici nokasarens [1JIK, nosicHaTe Ha npumepax crocoObl yMEHbILIEHUS U IIPEJOTBPAIIECHUS
UX BPEJHOT'O BO3JICHCTBUS HA OPraHU3M YEIIOBEKA;

HJIA o6yqa101u14xc5{ C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC NPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUA BCUICCTB U XUMHUYCCKUX SIBJICHI/Ifl;

JUISL CHETBIX U CIa0OBUIALIMX OOYYaIOIIMXCS: YMEHHUE HCIOJIb30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anuc XuMu4eckux GopMyil.

11 KJIACC
Hpe,[[MeTHLIe PE3YIbTAaThl OCBOCHUSA KypCa «O6ma51 " HCOPTraHUYCCKaAsA XUMUA» OTPAKALOT:

Cc(OPMHUPOBAHHOCTh MPEICTABICHUN: O XUMHUECKOW COCTaBJIAIOIIEH €CTeCTBEHHO-HAYYHOM KapTHHBI
MHUpa, pOJIM XMMUU B TMO3HAHUM SIBJICHUI NpUPOIbI, B (POPMUPOBAHMH MBIIUIEHUS U KYJIbTYPBI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'paMOTHOCTH, HEOOXOIMMOMN /sl pelieHHs] MPAaKTUYECKUX 3a/1ad U
9KOJIOTMYECKH 000OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JIOPOBBIO U IPUPOJIHOI cpejie;

BJIAJICHUE CHUCTEMOM XHMMMYECKUX 3HAaHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE IOHATHS
(XMMHUYECKUIl 3JIEMEHT, aTOM, M30TOI, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIpHBIH OOBEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTb, CTETIEHb OKUCIICHUS, XUMUYeCKast
CBs3b (KOBaJICHTHAs, WMOHHAas, MeTaJUIM4ecKas, BOJOPOJHAs), KpUCTAUIMYECKas pemeTKa, THIIbI
XUMHUYECKUX PEAKLUI, pacTBOP, IEKTPOJIUTHI, HEJIEKTPOIMUTHI, IEKTPOJUTHYECKAST AUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs IEKTPOIUTUYECKON AUCCOLMAINY, Teproanyeckuii 3akon /1. V1. MenneneeBa, 3akoH
COXpaHEHUsT MacChl BEUIECTB, 3aKOH COXPAHEHHs M IPEBPAIICHHUS HSHEPIHMM NPH XHUMHYECKUX
peaxknusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHNUS, JISXKAIUE B
OCHOBE MMOHUMAaHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DaKTOIOTMYECKHUE CBEJICHUS
O CBOHCTBax, COCTaBe, MOJYYCHHH M OE30MaCHOM HCIOJIb30BAHUU BAKHEHUIINX HEOPTaHUYECKHX
BEIIECTB B ObITY U IPAKTUYECKOH 1eATEIbHOCTH YEIIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC NPU3HAKA TMOHATUH, YCTaHABIMBATh WX
B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC MOHATHA IMPU ONMMCAHUU HCOPTAHUYCCKUX BCUICCTB U
UX TIPEBPAILICHUN;



c(hOpPMUPOBAHHOCTh yYMEHUN HCIIONB30BaTh XHUMHUYECKYI0 CUMBOJIUKY JUISS COCTaBICHHUS (HOpMyIl
BEIIECTB M YPaBHEHWNW XUMHUYECKHX peaklui, cucreMarnyeckyro HoMeHkmarypy (IUPAC) wu
TPUBUAJILHBIC HA3BaHUs OTJEIbHBIX HEOPraHMYECKUX BEUIECTB (yrapHbId ra3, YIJIEKUCIIBbIA Tas,
aMMHaK, raméHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJia, MUPUT U JpyTHe);

C(bOpMI/IpOBaHHOCTL YMCHI/If/'I OIPCACIIATh BAJICHTHOCTD U CTCIICHD OKUCIICHUA XUMHWYCCKUX 3JICMCHTOB
B COCJIMHECHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOHN CBsI3U (KOBAJICHTHAs, MOHHAs, METaJUTMYeCKasl,
BOZIOPOJHAs1) B COEAMHEHMSX, THUIl KPUCTANIMYECKOW PEIIETKH KOHKPETHOI'O BeLIecTBa (aTOMHas,
MOJICKYJISIpHAsi, MOHHAs, METAINYECKas), XapaKTep CpPelbl B BOJHBIX PAacTBOPax HEOPTraHUYECKUX
COCIUHCHMUI;

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH TMPUHAMICKHOCTh HEOPraHMYECKHUX BEUIECTB IO HX
COCTaBY K OMPEICIIEHHOMY KIIACCy/TPYIIe COSTUHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJLIBI,
OKCH/JIbI, OCHOBAaHHMSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICH Mepuoaudeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPHPOBATD €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB llepuomnyeckoit cuctembl xumudeckux snemeHToB J[. M. Menneneena,
UCIIONIB3YS TOHATHS «S-, P-, O-3JIeKTPOHHBIE OpOHMTANIN», «IHEPIeTHUECKHE YPOBHHUY», OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COCIMHEHUN MO TepUoIaM M
rpynnam [leprogudeckoii cuctembl xumuueckux saemeHToB Jl. . Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepu3oBaTh (ONMCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, NOATBCPKAATH CYIICCTBOBAHUC TeHETUYECKOMN CBSI3H
MEXIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOLIBIO YPAaBHEHUH COOTBETCTBYIOIIUX XMUMHYECKUX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHs KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUH MO PA3TMYHBIM TpPHU3HAKAM
(uucnmy M COCTaBy pearupyroniux BEIMIECTB, TETIOBOMY 3P (dEKTy peakini, U3MEHEHUIO CTETeHEH
OKUCJICHUS 3JIEMEHTOB, 00OpPAaTUMOCTH PEAKIINH, YUaCTUIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUIl COCTaBIATh YPAaBHEHUS pEAaKUUl pa3IuyHBIX THUIIOB, IOJHBIE MU
COKpalIEHHbIE YPABHEHMSI PEAKIMIl HOHHOTO OOMEHa, YYUTHIBAs yCIOBHSI, IPU KOTOPBIX 3TU peaKLUU
UIYT 10 KOHIIA;

c(hOPMUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIMH, TOJITBEPKAAONINE KAYECTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM NYTEM HOHBI, IPUCYTCTBYIOILIUE B
BOJIHBIX PacCTBOpax HEOPTraHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHil
MOCPEACTBOM COCTABIICHUS DIIEKTPOHHOTO OallaHCa ITUX PeaKInii;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEAKIIMU OT Pa3TMIHbIX
(akTOpOB; XapakTep CMELICHU XUMHUYECKOTO PAaBHOBECHUS B 3aBUCMOCTH OT BHEIIIHET0 BO3ACHCTBUS
(npunun Jle Hlatense);

C(bOpMHpOBaHHOCTB y'MeHI/Iﬁ XapaKTCPU30BaThb XHUMHUYCCKUC IIPOLCCChI, JICKAIIUEC B OCHOBC
MPOMBIINIJICHHOT'O  IMOJIYYCHUA CepHOf/’I KHCJIOTHI, aMMHaKa, a TaKXeE CCbOpMI/IpOBaHHOCTB
Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OGIJ.[I/IX HAaYYHBIX MNPUHOUIIAX W IOKOJIOTMYCCKHUX HpO6HCMaX XUMHUYCCKOI'O
IIPONU3BOJICTBA,

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYMCIEHUS C HCIIOJIb30BAHUEM IOHSATHUS «MaccoBasi A0S
BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOILICHHH Tra30B MPU XUMHUYECKUX PEAKIIMSIX, MACChl BEIECTBA
win o0bEéMa Tra3oB IO H3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O00bEMY OJHOTIO U3



Y4aCTBYIOIIHUX B PCAKIMKU BCHICCTB, TCIJIOBOTO Bq)(i)eKTa pCaknun Ha OCHOBC 3aKOHOB COXPAaHCHUA
MAacCChI B€UICCTB, IIPEBpALICHUA U COXPaHCHUA SOHEPTHHU,

cOpPMUPOBAHHOCTh yYMEHUW COOMIOJATh TMpaBWia TOJIH30BAHUS XHMHYECKOM TIOCYAOH U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXe IMpaBuia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHH 3KCIEPUMEHT (pasoKeHHue
HEPOKCUAa BOAOpPOJA B IPUCYTCTBUHM KaTalM3aToOpa, ONPECIICHHE CPEeAbl PacTBOPOB BELIECTB C
MIOMOIIBIO YHUBEPCAJIHHOTO MHIMKATOPA, BIUSHHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKiyy, peakuy HOHHOTO OOMEHa, KAaueCTBEHHbBIC PEaKLUWU Ha CyiabdaT-, KapOoHAT- W XJIOPHI-
AaHWOHBI, Ha KAaTHOH aMMOHUS, PEUICHHE OSKCHEPHUMEHTAJbHBIX 3a7ad MO TeMaM «MeTaulbl»y |
«Hewmeramibl») B COOTBETCTBUU C MPaBHJIAMH TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMHU
1 1a00paToOpHBIM 000pYJOBAaHHEM, MPECTABISATH PE3YIbTAThl XUMHYECKOTO IKCIIEPUMEHTa B (popme
3allUCH YPaBHEHUI COOTBETCTBYIOUIMX pPEaKUUid W (OPMYIHPOBATH BBIBOABI HAa OCHOBE JTHX
PE3yNbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3UPOBATH XUMHUYECKYIO0 MH(MOpPMAIMIO, TOIYy4aeMyko
U3 pa3HbIX UCTOYHHUKOB (CpPEeICTBa MACCOBOM KOMMYHHUKAIMK, IHTEpHET U IpYTUX);

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATH MTPABUIIa SKOJIOTMYECKH 11€71€CO00pa3HOro MOBEIEHUS B ObITY
U TPYZIOBOM JIEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAOLIEH ITPUPOJHOMN Cpebl,
OCO3HaBaTh ONACHOCTb BO3ACHCTBUSA HA XUBBIC OPraHU3MBbl ONPEAEIEHHBIX BEILIECTB, IOHUMAasi CMBICII
nokazarens [1/IK, noscHATe Ha mpuMepax cHocoObl YMEHBIIEHUS U MPEIOTBPALEHUS UX BPEIHOIO
BO3JICHCTBUSA HA OPraHU3M YEJIOBEKa;

HJIA o6yqa101u14xc5{ C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC NPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUA BCUICCTB U XUMHUYCCKUX SIBJICHI/Ifl;

JUISL CHETBIX U CIa0OBUAALIMX OOYYarOIIMXCs: YMEHHUE HCIOJIb30BaTh PEIbePHO-TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anuc XuMu4eckux GopMyil.

Conep:xanue yueOHOro npeamera
10 KJIACC

OPI'AHUYECKAS XUMUA
Teopernyeckne 0CHOBBI OPraHUYeCKOi XUMHUH

[Ipenmer opraHuueckoil XMMHMH: €€ BO3HMKHOBEHME, Pa3BUTHUE U 3HAYEHHE B IOJIYYEHHHM HOBBIX
BEUIECTB W MarepuanoB. Teopus cTpoeHHs opraHudeckux coenuHeHuit A. M. Byrtnepoma, eé
OCHOBHBIE TOJ0XKeHUs. CTpyKTypHbIE (OPMYJIBl OpraHWYECKHX BeIIeCcTB. ['omMoiorus, uzomepus.
XuMuYeckas CBsI3b B OpraHMUECKHX COCTUHEHUSX — OJJUHAPHBIE U KpAaTHBIE CBA3H.

[IpencraBnenne o KiIacCUPUKAIMKU OpraHMYeCKHMX BemlecTB. HoOMeHKIaTypa OpraHu4ecKHx
COEMHEHMH (cucTemMaTHueckas) M TPUBHAJbHBIE Ha3BaHUS BaXKHEWIIUX IpeACTaBUTEEH KJIaccoB
OpPraHUYECKUX BEILIECTB.

DKcrepUMeHTaIbHbIe METO/Ibl U3YYEHHUS BEUIECTB M MX MPEBPALICHUN: O3HAKOMIIEHHE C 00pa3laMu
OpraHMYECKHX BEIIeCTB M MaTepHajllaMd Ha MX OCHOBE, MOJEIUPOBAHUE MOJIEKYJI OpraHHYEeCKHX
BEIIECTB, HAOIIO/EHUE M OIMUCAHUE JEMOHCTPAIIMOHHBIX OINBITOB IO NMPEBPAIICHUIO OPraHUYECKHX
BELIECTB NPU HarpeBaHuu (IIaBjieHHE, O0YIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUM psa. MeTaH M 3TaH — MpPOCTEHUIINE MPEACTaBUTEIN
QJIKAaHOB: (PM3MYECKHE M XUMHMUYECKUE CBOWCTBA (peakiuM 3aMEIeHHs] M TOPEHUs), HaXO0XJEHHE B
IIPUPOJIE, TIOJIyYECHUE U IPUMEHEHUE.



AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKMM psaa. OTUIEH W MpONWIEH — MNpocTeHIne
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPU3aLlin), I0JIy4€HNUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmiOyranueH-1,3: cTpoeHHE, BaXKHEHWIINE XUMHUYECKHE CBOMCTBA
(peakius nonumepusaiun). [loayueHne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHMS, TOMOJIOTMYECKHH psii. ANECTHIEH — MPOCTCHIINN
MPEJICTABUTENh AJKWHOB: COCTaB, CTpPOEHUE, (HU3UYECKHe W XHMHYECKHE CBOWCTBA (peaKiuu
THAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUAPATAIINH, TOPESHHUS ), TTOJTYYCHUE ¥ IPUMECHCHHE.

Apenbl. beH3on: cocras, cTpoenue, GpU3NUecKue U XUMUYECKHE CBOMCTBA (PeaKkI[uy IraJloreHUPOBaHUS
Y HUTPOBaHMA), MOJIYYCHUE U NMPUMEHEHUe. Tonyon: cocmas, cmpoenue, usuieckue u xumudeckue
ceolicmea (peakyuu 2alo2eHuUpo8aHUs U HUMPOBAHUS), NolyueHue u npumeHerue. TOKCHUHOCTD
apeHoB. ['eHeTHYecKas CBsI3b MKy YIIIEBOJIOPOJAMU, TPUHAICKAIIUMH K Pa3TUYHBIM KJIACCaAM.

[TpuponHbIe HCTOYHUKHU YTIEBOAOPOIOB. [IpupoaHblil ra3 u nomytHele HedTsHBIE ra3sl. HedTh n eé
npoucxoxaeHne. CrocoObl  mepepabOTKM  HEPTH:  TEPEroHKa, KPEeKUHT  (TePMUYECKHA,
KaTaJMTH4ecKuii), nmuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B IIPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €To epepaboTKH.

DKCHEepUMEHTAIBHBIE METO/Bl M3YYCHHS BEIIECTB U MX IMPEBpAIICHUI: O3HAKOMJIEHHE C 0Opasiamu
IJIacCTMAcC, KaydyykKoB M pe3uHbl, Koulekiuu «HepTb» U «Yromp», MOAETUPOBAHUE MOJEKYI
YTIIEBOJOPOIOB U TAJIOTCHONPOU3BOIHBIX, IPOBEACHHUE MPAKTUICCKOW PA0OTHI: IMOTYICHHE ITUICHA U
W3Y4YECHHE €ro CBOMCTB.

PacuérHble 3a1a4un.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Mmacchl, 00bEMa, KOJIHWYECTBAa HCXOIHOIO
BEIIECTBA WJIM MPOAYKTa PEAKIMM MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucsopoacoaep:kaume opranuueckue coeTuHeHn st

Hpe)IGJ'II)HI)Ie OAHOATOMHBIC CIIUPTHI. MeTraHoa ¥ 3TaHOI: CTPOCHHUC, (1)H31/I‘-I€CKI/IG U XUMHYCCKHEC
CBOMCTBa (peaKI_II/II/I C AaKTUBHBIMHU MCTaJlJIaMH, TIaJIOI'CHOBOJOPOJaMHU, ropeHHe), IMPUMCHCHUC.
BO,Z[OpOI[HLIe CBA3U MCIKAY MOJICKYJIaMH CIIMPTOB. J_—[el\/’ICTBI/Ie MCTAHOJIa U 3TAaHOJIa Ha OpPraHU3M
YCIOBCKaA.

MHoroaToMHbIe CIIUPTHI. OTUIICHTIINKOIb | TJIMLOCPHUH: CTPOCHHC, (I)I/ISI/ILICCKI/IG n XUMHYCCKHUC
CBOICTBa (BSaI/IMOlIeI\/'ICTBI/Ie CO IICIIOYHBIMU MCTaJUIaMHU, KAaUCCTBCHHAas PCAKIUMA HAa MHOIOATOMHBIC
CHI/IpTBI). I[eﬁCTBHC Ha OpraHu3M 4€JIOBCKaA. HpI/IMCHeHI/IC TIMIOCprUHA U STUJICHIJIMKOJIA.

®eHod: CTpoeHHEe MOJEeKyNbl, (U3NYECKUe W XUMHUYEecKHe CBoicTBa. TOKCHYHOCTH (heHomna.
[Tpumenenue peHona.

AJ'IL,Z[CFI/I,Z[BI " KemoHbul. q)OpMaJ'IL,Z[CFI/II[, aneTajabJACeruja: CTpOCHHUC, (I)I/ISI/I‘-ICCKI/IG n XHUMHYCCKUC
CBOICTBa (peaKunM OKHCJICHHS W BOCCTAHOBJICHHA, KadC€CTBCHHBIC peaKHI/II/I), MMOJIYUECHUC U
MMPUMCHCHUC.

OAHOOCHOBHBIE TpefeNibHbIe KapOOHOBbIE KUCIOTHL. MypaBbUHAs M YKCYCHasi KUCJIOTBI: CTPOEHUE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA (CBOICTBA, 00IIME /I KJIacca KUCIIOT, peakius dTepupHKaImnm),
noysiyueHue M npuMeHeHue. (CreaprHOBas M OJEHMHOBAs KHCJIOTHI KaK IPEACTABUTENM BBICIINX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

CrnoxHble QHUPHl KaKk MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MIponu3 cinoxHbIX 3QupoB. JKupHL.
IM'maponus xupos. [Ipumenenue xupoB. bruosiorudyeckas poiab KUPOB.



VYrneBoabl: cocraB, KiIacCUpUKALUA YriIeBOJoB (MOHO-, AM- W Toiucaxapuabl). [nmoko3a —
IPOCTEHIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PU3NUECKUEe U XUMUYECKUEe CBOWCTBA
(B3aumoperictBue ¢ runpokcunom meau(ll), okucnenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIFOKO3bl), HAX0XKJICHUE B MPUPOJIE, IPUMEHEHHE, OMOJIOTNYecKas poJib.
®otocunTte3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u nemirono3a kak npupoaHble noiauMepsl. CTpoeHne Kpaxmala U Leuitoa03bl. Pusnueckue
U XMMHUYECKHE CBOMCTBA Kpaxmalia (TUApOIIN3, KAUeCTBEHHAS PEAKIIMS C HOJIOM).

DKcrnepuMeHTAIbHbIE METObI U3YUEHHUs BEIIECTB M WX IMPEBpalleHHil: MpoBeaeHNe, HAOI0IeHIEe U
OINMCAaHHE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIC PEAKIIMM OJHOATOMHBIX
cnuptoB (okucienue HstaHona okcuaom wmenu(ll)), MHOroaromMHBIX CHUPTOB (B3auMOACHCTBHE
ruepuHa ¢ ruzapokcunom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHUAYHBIM pPAacTBOPOM OKCHJIA
cepebpa(l) m rtumpoxcumom wmemu(ll), B3ammomelcTBHE KpaxMmajga C HOAOM), IPOBEIACHHUE
MPaKTUYECKOU pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3ama4un.

Beruucnenuss mo YpaBHCHUIO XUMHYECKOM pCaKuu (MaCCBI, O6T>éMa, KOJIN4YECTBa HMCXOJHOI'O
BCIICCTBA WJIM IMMPOAYKTA PCaKIHUU 110 U3BCCTHBIM MACCE, 06’I)éMy, KOJMYCCTBY OAHOI'O M3 MCXOAHBIX
BCIICCTB UJIK IPOAYKTOB pCaKLII/II/I).

A30Tcozlep>1<amne OpraHN4Y€CKHC COCAUHCHUA.

AMHMHOKHCIOTEI KaK aM(bOTeprIe OpPraHn4€CKuC COCANHCHUS. ®Ou3nyecKue U XMMUYECKHE CBOMCTBA
AMHWHOKHUCJIIOT (Ha IIpUMEPEC FJ'II/II_[I/IHa). Bbuonornueckoe 3HaueHrEe aMUHOKHUCIIOT. HCHTI/II[H.

benku kak mpupojHBIE BBICOKOMOIEKYISpPHBIE coeluHeHus. llepBuuHas, BTOpHYHAs U TpPETUYHAsS
CTpYKTypa OenkoB. XMMHUECKHE CBOMCTBA OCJIKOB: THAPOIIN3, JCHATYpPAINS, KAYCCTBCHHBIC PEaKIIUN
Ha OeJKu.

SKCHGPHMCHTHJIBHBIG MCTOJbl HU3YYCHUSA BCUICCTB M HX HpeBpaHICHI/II\/'II Ha6J'IIOI[eHI/Ie N OIIMCaHHuC
ACMOHCTPAalMOHHBIX OIIBLITOB: JCHATYpallUs OCIIKOB IIpU Harp€BaHnu, OIBCTHBIC PCAKIINUU OCIIKOB.

BI)ICOKOMO.]ICKyJ'lﬂpHI)Ie COCANHCHUHA

OcCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, CTENEHb IMOJMMEPHU3ALUU, CpPEAHsAs MoJeKylsipHas Macca. OCHOBHbIE METOJBl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MOJIMMEPU3AIUS U MOJTUKOHACHCAIHS.

3KCHCpI/IMCHTaJ'ILHBIC MCETOJblI U3YUCHUS BCHICCTB U HUX HpeBpaHleHHﬁ: O3HAKOMJICHHUEC C 06pa3HaMI/I
IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IMJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust MeXnpeaMeTHBIX CBsI3ed NpU  M3y4eHUM opraHudeckoil xumuu B 10 Kkiacce
OCYIIIECTBIISIETCSI Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH, TaK W MOHSITHH,
SIBJISIFOIUXCSL CHCTEMHBIMU JUISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

O6H_II/IC C€CTCCTBCHHO-HAYYHBIC ITOHATHA: ABJICHUC, Hay‘-lHLIﬁ (I)aKT, THUIIOTE3a, 3aKOH, TCOPUs, aHAIN3,
CHHTCEC3, KJ'IaCCI/I(I)I/IKaHI/IH, NEPpUOAUYIHOCTD, Ha6J'I}O)IeHI/Ie, HU3MEPCHHUE, OKCIICPUMECHT, MOJCITIUPOBAHHUEC.

dusuka: MaTepusd, SQHCPrus, Macca, aToM, 3JICKTPOH, MOJICKYIJIA, BHCpFeTI/I‘-IeCKI/Iﬁ YpPOBCHB, BCUICCTBO,
TEJI0, O6’béM, arperaTHo€ COCTOAHHUEC BCIICCTBA, @HSH‘ICCKI/IC BCJIIMYMHBI U €AUHUIIBI X U3MCPCHU.

buonorus: knerka, opranu3M, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTHUYECKH
aKTUBHEBIC BellecTBa (O€KH, YIIIEBOIBI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOTINBO, PECYPCHI.



TexHoorus: MUIICBBIC TPOAYKTBI, OCHOBBI PAalUOHAJIBHOTO IMUTAHUA, MOKIIUC CPCACTBA,
JICKApCTBECHHBIC W KOCMETHYCCKHUC IIpC€Iaparbl, MaTcpualbl W3 HCKYCCTBCHHBIX W CHHTCTUUYCCKHX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA
Teopernyeckne OCHOBbI XMMHH

XUMHYECKUH 3JeMEHT. AToM. Sapo aroma, M30TOMbl. DJIEKTPOHHAsE 000J04YKa. DHEPreTHYECKUE
YPOBHHU, MOIYyPOBHU. ATOMHBIC OpOHTAIHM, S-, P-, O- 3aemeHTh. OCOOCHHOCTH paclpeeICHUs
AJNIEKTPOHOB MO OpOUTaIsiM B aToMax »JJIEMEHTOB IMEPBBIX YETHIPEX MEpPUONOB. DIIEKTPOHHAs
KOH(UTypamnus aTOMOB.

[lepuoanueckuii 3akon u [leproauueckas cucremMa xumuueckux 3eMenToB . . Menneneesa. CBsizb
nepuoaudeckoro 3akoHa u Ilepuonuueckoil cucremsl xumuueckux 3iaemenTos Jl. M. Menaeneesa ¢
COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBONCTB XHUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMH IPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM U NepuojaaM. 3Ha4eHHe
MIEPUOJNYECKOI0 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBA3b. Buabl XUMUYecKoW CBs3M (KOBAJICHTHAs HEMOJSpHAs U
MOJIIpHAsi, MOHHAs, MeTaJTM4ecKas). MexaHu3Mbl O0pa30BaHUS KOBAICHTHOM XWMHYCCKOW CBSI3U
(oOMeHHBIN U TOHOPHO-AKIENTOPHEIN). BogoponHas cBs3b. BaleHTHOCTE. DNEKTPOOTPUIIATETFHOCTb.
Crenens okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISPHOrO U HEMOJEKYJISIPHOTO CTPOCHMA. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA.
Tunsl KpUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THUIA KPUCTAIIIMYECKOU
PELIETKY.

[TonsTHE O MUCTIEPCHBIX cucTeMax. MICTUHHBIC U KOJUTOUIHBIE PacTBOPBI. MaccoBasi J0JIsl BEIIECTBa B
pacTBope.

KHaCCI/Iq)I/IKaI_II/IH HEOPTaHUYCCKUX COGHHHGHHﬁ. HOMCHKJ'IaTypa HCOPTaHUYCCKUX  BCIICCTB.
I'enermueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K PA3JIMYHBIM KiIaCCaM.

Xumnyeckas peakuus. Kinaccupukanuss XuMUYeCKUX peakiuil B HEOPraHWYECKOM M OpraHu4ecKon
XUMHH. 3aKOH COXPAaHEHHUS MacChl BEUIECTB, 3aKOH COXPAaHEHUS M TPEBpAIllEHUs SHEPTUU IIpHU
XUMHUYECKHUX PEAKLUAX.

CKOpoCTh peakliuu, €€ 3aBUCUMOCTb OT Pa3NUYHBIX (GakTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecHe. DaKTOPBI, BIUSIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [latense.

Onexrponutuueckas aucconuanus. CuiibHble U cinalOble 1eKTponuThl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KUCIIasd, HEUTpasbHasi, LEN0YHAs.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pEeaKkunu.

DKcrepUMEHTAIbHbIE METOJbl M3y4YeHHsSl BEIIeCTB M MX NPEBpAIlCHUN: JEeMOHCTpalMs TaOJuIl
«Ilepuoguyeckas cucreMa xumudeckux o3yeMeHToB [[. M. MeHnneneesa», u3ydeHHE MOJENIEH
KPUCTAINIMYECKUX PEHIETOK, HAOII0IEHHE U OMMCAaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB
(paznokeHue NepoKcHaa BOJOPOJAa B IPUCYTCTBUM KaTalu3aTopa, ONPEAEIEHHE CPEdbl pacTBOPOB
BEUIECTB C IOMOIIBIO YHUBEPCAJILHOTO HWHAMKATOpa, pEaKlud HOHHOro oOMeHa), IMpOoBeleHUE
MPAaKTUYECKON paboThl «BiusiHUE pa3nTu4HbIX (GaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIumy.

PacuérHrle 3amaun.

Pacuérbl Mo ypaBHEHUSAM XUMUYECKUX PEAKIMii, B TOM YHCJIE TEPMOXHUMHUYECKUE PACUEThI, pacUEThI C
WCIIOIb30BAHUEM MOHATUS «MACCOBasi J0JIsl BEILIECTBAY.



Heopranuueckass xumust

Hemeramnbl. [lonoxkenune HemertamwioB B Ilepuomnueckoil cucreme Xxumuueckux anemeHtoB /[, H.
MeneneeBa 1 OCOOEHHOCTH CTPOEHHUSI aToMOB. DH3MYECKHE CBOICTBa HEMETAJUIOB. AJUIOTPOIUS
HEeMeTaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAXKHEHIIMX HEMETaIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa, yriepoma u
KpEeMHHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCAMHEHUN.

Meramnsl. Ilonoxenue meramwioB B Ilepuoguueckoil cucreme xumuyeckux osiemeHtoB [ U.
MenneneeBa. OcCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000JI04eK aToMoB MeTauioB. OOmue
¢usnveckue cBoWcTBa MeTayuioB. CIUlaBbl METAJIOB. OJEKTPOXMMHMYECKHH sl HampsOKSHUH
METaJIJIOB.

XHWMHYECKUE CBOMCTBA BAXHEHIITUX METAJUIOB (HATPUM, Kaduk, KajabllUid, MarHWK, aTFOMHUHHUH, [IUHK,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUN.

O6H_II/Ie CIIOCOOBI MOJIYUYCHUSA METAJLIIOB. HpI/IMeHeHI/Ie MCTaJJIOB B 6BITy U TCXHUKC.

3KCHepI/IMCHTaJ'IbHBIe MCTOABI HM3YUYCHHA BCIICCTB U HX npeBpameHI/Iﬁ: HU3YUCHUC KOJIJICKIUU
«MeTtamisl u CIIJIaBBI», 06pa311013 HEMCTAJIJIOB, PCIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4y, Ha6JIIOI[eHI/Ie u
OIMMCAHUC NCMOHCTPAIIMOHHBIX U J'Ia60paTOpHLIX OIIBITOB (BSaHMOﬂCﬁCTBHC THAPOKCHU A aJJFOMHHUSA C
pacTBOpaMu KHCJIOT U HICJIOLIGf/'I, Ka4CCTBCHHBIC PCAKIINH Ha KaTHOHLBI MeTaJIJIOB).

PacuérHble 3amaun.

Pacuérel mMaccel BemecTBa WM 00BbEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00BEMa, KOIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJTU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMud ¥ KU3Hb

Ponp xumuun B oOecrieueHUU BKOHOFquCKOﬁ, 3HepFeTquCKOI>'I u HPIH.[CBOI>'I 6630HaCHOCTI/I, pa3sBUTHU
MCIHUIIMHBI. Ilonsitue o HAaYYHBIX MCTOAAaX IMO3HAHUA BCIICCTB U XUMUYCCKHUX peaKuMﬁ.

HpeI[CTaBJ'[eHI/Ifl 00 O6HII/IX HAaYYHBIX IPUHOHUIIAX ITPOMBINIJICHHOI'O ITOJTYUCHUA BayKHEHIITIX BCIIIECTB.

YennoBek B MHPEC BCHICCTB U MAaTCPUAJIOB: BaKHEHIIIHE CTPOUTCIIbHBIC MAaTCPUAJIbl, KOHCTPYKIIMOHHBIC
Marepuajibl, KpacKh, CTCKJIO, KEpaMuKa, MaTrcpuajlbl [JII DSJICKTPOHUKH, HaHOMATCpHaJbl,
OpraHN4YC€CKUC U MUHCPAJIbHBIC YI[O6pCHI/IH.

XuMHsT U 300pOBbE YEJIOBEKA: MpPaBUJIa HMCIIOJIb30BAaHMS JIEKAPCTBEHHBIX IMpenaparoB, IIpaBUiia
0€301acHOTO UCIOJIb30BaHUS MIPEMapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOMN KU3HH.

MC)KHpe,Z[MCTHLIC CBA3U.

Peanuzanus MexnpeaIMEeTHBIX CBSA3€H NMpU M3ydeHHM OO0IlIel M HeopraHudeckod xumuu B 11 kmacce
OCYIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSATUH,
SIBJISIFOLIIUXCS] CACTEMHBIMM JIJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAayuYHble MOHSATHS: HaydHbIM (akT, TMIoTe3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3,
KJaccu(uKanus, NepuoAnIHOCTb, HAOJI0IeHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, SIBICHHE.

®dusmka: Martepus, OSHEprus, Macca, aTroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HOH, MH30TOI,
pPallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUH YpOBEHb, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHUE BELECTBA, PU3NYECKHE BEIMUUHBI U €IUHULIBI UX U3MEPEHMUS, CKOPOCTb.



Buonorus: xinerka, opranusM, 3KocucTeMa, oruocgepa, Makpo- 1 MUKPOAJIEMEHThI, BATAMUHBI, 0OMEH
BEILIECTB B OPraHu3Me.

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoorus: XUMHYCCKas IMPOMBIIIJICHHOCTD, MCTaJLIyprus, IMPpOU3BOJACTBO CTPOUTECIIBHBIX
MaTcepuaioB, CEIIbCKOXO03SMCTBEHHOE MMPOU3BOACTBO, MUIICBAA IPOMBIINIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaSI
IIPOMBINIJICHHOCTh, IPOMU3BOJACTBO KOCMETHUYCCKHX IIpE€IIapaToB, IPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTCepuraIoB, SJICKTPOHHAA MMPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.

TemaTnuyeckoe MIIAHNPOBaAHUE

KosmnuecTBo
No i/m HaumeHoBanue pa3nesioB | yacos JJIeKTPOHHBbIE (uudposbie)
- U TeM MPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero

Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM

ITpeamer OpraHuYecKon
11 xumuu. Teopus cTpoeHHs 3 bubnuoreka [HOK
' OpPraHMYECKUX COCAMHECHUIN https://m.edsoo.ru/7f41837¢c
A. M. bytneposa
Hroro no paszneny 3
Pa3nea 2. Yraesogopoasbl
21 IIpenenbHble YrIIEBOIOPOIbI 5 bubmmoreka LHOK
' — aJIKaHBbI https://m.edsoo.ru/7f41837c
HenpenenbHbie bubnuoreka I[HOK
2.2 YIIEBOZOPOBI:  AIKEHEI, | 6 https://m.eds00.ru/7f41837c
QJIKaTUECHBI, AJTKUHBI
23 ApomaTtuieckue 2 bubmorexa LHOK
' YIJIEBOIOPO/IBI https://m.edso0.ru/7f41837c
N e ox
' YIIEBOLOPOL https://m.edsoo.ru/7f41837¢c
nepepaboTka
Hroro o pazneny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU st

bubnnoreka IIOK
31 CrmpreL. derion 3 https://m.edsoo.ru/7f41837c
32 Anpperuasl.  KapOoHoBBIE 7 bubnmmoreka [IOK

KHACITOTHI. CIIOKHBIC YPHUPHI https://m.edsoo0.ru/7f41837c
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bubnuoreka LHOK
3.3 YrIeBos! 3 https://m.edsoo.ru/7f41837¢
Hroro mo pazaeny 13
Pasznen 4. A3oTcoaepxkaiye opraHudecKkue coeIuHeHus
41 AmuHBL.  AMHUHOKHCJIOTBI. 3 bubnuoreka [HOK
' benku https://m.edsoo.ru/7f41837c
Uroro mo pazneny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
51 [1nacTmacchsl. Kayuyku. 2 bubnuoreka I[HOK
' Bosokna https://m.edso0.ru/7f41837c
Utoro no pazneny 2
OBIIEE KOJIMYECTBO HYACOB I10 34
ITPOI'PAMME
11 KJIACC
KoanyecTtBo
Ne n/m HaumeHoBaHue pa3iesioB M | yacoB DJIeKTPOHHbIE (uugposBbie)
- TeM MPOrpamMMblI o0pa3oBaTejibHbIE PECYPChI
Bcero
Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH
Crtpoenue aTOMOB. bubnmnoreka [HOK
Ilepuonnyeckuii  3aKOH U https://m.edsoo.ru/7f41837¢
11 [epnonnueckas cucrema | 3
XUMUYECKHUX djemMeHTOB [l
W. MenneneeBa
12 Crpoenue BeIIeCTBa. | bubnmorexa LOK
' MHoroo6pasue BeliecTs https://m.edsoo0.ru/7f41837¢c
bubnunoreka HOK
13 XHUMHHCCKHE PeaKiiiH 6 https://m.edsoo.ru/7f41837c
Hroro mo pasneny 13
Pa3nea 2. Heopranuyeckasi Xumust
Bubmnunoreka HOK
2.1 Merazner 6 https://m.edsoo.ru/7f41837c¢
bubnuoreka LHOK
2.2 Hemeramisl 9

https://m.edsoo.ru/7f41837c
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23 Cpssh  Heoprammuecknx 1 |, bubnuorexa LHOK
OpPraHUYECKUX BEIICCTB https://m.edsoo.ru/7f41837¢

Hroro mo pazaeny 17

Paznen 3. XuMus u :KU3HL

31 MM H KH3HD 4 ]r?t?ggzlldlcr)rfzijasoo.ru/7f41837c HO

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB T10 34

[TPOT'PAMME
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