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MNOACHUTEJIbHAS 3AIINCKA.
Pabouass mporpamma mo xumum 10-11kmacc(0a30Bblii ypOBEHB) COCTaBJICHA Ha OCHOBE
HOPMATUBHBIX I[MPABOBBIX, HHCTPYKTUBHBIX U MCTOANYCCKUX JOKYMCHTOB!

— DenepanpHblii 3ak0H OT 29 nexabpst 2012 1. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepauuny;

— DenepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT CPEIHETO 00IIero 00pa3oBaHus
(yrB. mpuka3zom Munoo6pnayku Poccuu ot 17 mast 2012 r. Ne 413) (ganee — @I'OC COO);

— npuka3 Munnpocseuienust Poccuu ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUU U3MEHEHUI B
(dbenepanbHBI TOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEJAHET0 00IIero 0Opa3oBaHUs,
YTBEPKAEHHBIN NpHKa3zoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®enepauuu ot 17
Mas 2012 1. Ne 413»);

— denepanbHas oOpa3oBaTeIbHas MporpaMMa cpeaHero oodmrero odpazoBanus (yTB. MIPUKAa30M
Munnpocsenienus Poccun ot 18 mast 2023 r. Ne 371) (manee — ®OIT COO);

— @epnepanpHas pabodas MporpaMma CpeaHero oOmero obpa3oBaHHsS y4eOHOTO TpeaMeTa
«XuMus» (0a30BbIi 1 yrinyonénuelil ypoan) (naiee — @PIT COO);

— npuka3 Munnpocsemenus Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHUH U3MEHEHUH B
npunoxkeHus Ne 1 n Ne 2 k npukazy MunucrepcrBa npocsemenust Poccuiickonn @enepanuu ot
21 centa0ps 2022 1. No 858 «OO6 yrBepxkaeHuu GeaepaqbHOro TMepedyHs YIeOHHKOB,
JOMYUIEHHBIX K HUCIOJIb30BAHUIO MPU PEATM3ALMU UMEIOIIMX FOCYJapCTBEHHYIO aKKpPEAUTALUIO
00pa3oBaTeNbHBIX MPOrpaMM HAYaJIBHOTO OOIIETro, OCHOBHOTO OOIIEro, CpeaHero oO0Iero
o0pa3oBaHUsl OpraHU3alMsAMHU, OCYUIECTBISIOIIMMH 00pa30BaTEIbHYIO JIEATENBHOCTE U
YCTaHOBJIEHUS MPEAETBLHOTO CPOKa UCTIOIb30BAHUSI UCKIIIOUEHHBIX YIE€OHUKOB).

- [Ipukaz MunncTepcTBO 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne
413 (pen. ot 27.12.2023) «O06 yrBepkaeHun (GenepaibHOTO TOCYIapCTBEHHOTO
00pa30BaTEIILHOTO CTaHIAPTa CPEIHETO OOLIEr0 00pa30BaHUY,

- [Ipuka3z MunucrepctBa npocsenieHust Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUU U3MEHEHHI B (eiepalibHbII roCy1apCTBEHHBIA 00pa30BaTENIbHBIN CTAaHAAPT CPEIHETO
oOuiero o6pa3oBaHus, yTBEPKICHHBIN MpHKa3oM MuHHCTEpCTBa 00pa30BaHUs U HAYKU
Poccuiickoit ®enepartuu ot 17 mast 2012 1. No 413»;

- [Tpuka3z Munucrepcrsa npocseunienust Poccuiickoit ®@enepanuu ot 12.02.2025 Ne 93 «O
BHECEHUHU U3MeHeHus B noanyHKT 18.3.1 mynkra 18.3 denepanbHOro rocyaapcTBeHHOTO
00pa30BaTeNbHOrO CTaHApTa CPETHETO 00IIero 00pa30BaHus, YTBEPKICHHOTO IPHUKA30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 17 masg 2012 r. Ne 4135
(mauano geiictBus nokymenta 01.09.2025);

- [Ipuka3 Munucrepctsa npocsenienus Poccuiickoit @enepaunu ot 18.05.2023 Ne 371 (pen. ot
09.10.2024) «O0 yrBepkaeHuu ¢enepanbHON 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHEr0 00IIEro

oOpa3zoBaHus» (M3MeHeHus, BHeceHHbIe [Ipukazom Munnpocsemenus Poccun ot 09.10.2024 Ne
704, Bctynarot B cuity ¢ 01.09.2025);
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—HHdopmMaiioHHOC-METOIUYECKOE MUCHbMO 00 OCOOCHHOCTSX MPENOJaBaHUsl y4eOHOTO
npeamera «Xumusi» B 2025/2026 yuebHOM rosuy.

- [Ipuka3 Jlenapramenra oOpa3oBaHHs U HaAyKH XaHThI-MaHCHHCKOTO aBTOHOMHOTO OKpYyra—
Orps1 ot 18.05.2023 Ne 10-I1-1197 «O0 yTBepkaeHHH CPOKOB Iepexo/ia Ha OOHOBJICHHBIC
(benepanbpHBIE TOCYIapCTBEHHBIE 00pa30BaTeNIbHBIE CTAHAAPTH HAYAIFHOTO O0IIEr0, OCHOBHOTO
o0rIero u cpeHero oomero 06pa3oBaHus B 00pa30BaTEIbHBIX OPraHU3AUAX XaHThI-
MaHcuiickoro aBTOHOMHOI0 okpyra — FOrpbm;

- YcraB MKOY «Ymbunckas COILy;

- OcHoBHas oOpazoBaresibHas MPOTpaMMa OCHOBHOTO o011ero oopazoanuss MKOY
«YmbuHckas COLD (B ToM uncne: yueOHbIi mad Ha 2025-2026 ydueOHBbIH roj1; KajleHIapHbIi
yueOHbIN rpaduk Ha 2025-2026 yueOHbIH TON).

- [Iporpamma Bocniutanust MKOY «Ymbunckass COL» na 2025-2026 yueOHbIN TOI.

[IporpamMma no xMMuM Ha YpOBHE CpelHEro ooiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHOTo 3aK0HA OT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit Denepanum,
TpeOOBaHUN K pe3ylbTaTaM OCBOECHUs (eaepalibHON o0pa3oBaTeNlbHON MpOrpaMMbl CPEIHETO
obmero ooOpazoanusi (DOOIlI COQO), mpencraBneHHbix B DenepasibHOM TroCyAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npemnojaBaHus yueOHOro mpeamera
«XuMus» B oOpa3oBarenbHbIX opraHuzanusax Poccuiickoir denepanuu, peanu3yromux
OCHOBHbIE 00pa3zoBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocrutanuss B Poccuiickoit @Pepepanmm Ha mnepuon 1m0 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJOB K pa3pabOTKe MNpOrpaMMbl MO XHMHH, K ONpPEIENICHUI0 0O0mei
CTpaTeruu 0O0y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCS CPeACTBAMH y4eOHOTO IpeameTa
«Xumust» st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBIJIM KOHIICTITYaJbHBIE TOJIOKCHUS
OI'OC COO o B3aMMOOOYCIOBJICHHOCTH II€JIeH, COACpPI)KAHUS, PE3YJbTaTOB OOyYCHHS U
TpeOOBaHU K YPOBHIO OJITOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHEe, TIOJy4aeMOe€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHOU
OpraHM3aliy, SBISIETCA HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIONINM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYLIUX LEJOCTHON cHCTeMe XHMHYECKOro o00pa3oBaHMs. OTH IEHHOCTH
KacaloTCs MO3HAHMs 3aKOHOB MPHUPOJbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeloBeKa, a TaKKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
pUpoaHOH cpere. Peanusyercs xuMmuueckoe oOpazoBaHre 00y4yarOMINXCs HA YPOBHE CPEIHEro
oOmiero oO6pazoBaHus CpeACcTBaMH y4eOHOTro mpeameTa «XHUMHS», COACPKAHUE U MOCTPOCHUE
KOTOPOTO OIpeNeieHbl B MpOTpaMMe IO XMMHUU C Y4E€TOM CHEHU(PUKHA HAYKH XHMUHU, €€
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTepUAIbHOM XKHU3HH OOIIECTBa, a TAKXkKe C y4ETOM OOIIUX
1esied U MPUHLUIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEeHEro 0oO0IIero
oOpasoBanus B Poccuiickoit ®enepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIM3ALIMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KylbTypbl. OHa BHOCHUT CBOIl BKJIaja B
(opMupoBaHHE PAIIIOHAIIBEHOIO HAYYHOTO MBILUICHUS, B CO3JJaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpe KaK O €AWHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU



Ha OCHOBE IOHMMAaHMsI BELIECTBEHHOTO COCTaBa OKPY’KAIOLIEr0 MHUpa, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 001aCTIMU PUMEHEHUSL.

TecHo B3auMOAEHCTBYSI € JApPYrMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOH YaCThbI0 MHPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
AKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUs Kak HayKa cO3MJaTellbHasA, KaK Hayka
BBICOKMX TEXHOJIOTH HAaIllpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHUS
YEJIOBEUYECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, HKOJOTHYECKON O€30MacHOCTH H
OXpaHbl 3I0POBBSI.

B cootBercTBHM ¢ OOmIMMH LEISIMH M TPHHLOWIAMH CpenHero oOmiero oOpa3oBaHUs
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YYEHHUS1) OPUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIMXCS, HEOOXOIUMYIO MM IS
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHUS B KHU3Hb COLMYMA,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocraBisrolmiMu  TpeMeTa «XuUMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» U «O011as 1 HeoOpraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKON XMUMHHU (C BKIIOUEHUEM
3HaHUM U3 OOIIEH XMMHH) U OpraHndeckoil xumuu. GopMUPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
Py H3YYEHUU NpeaMeTa OoOecleuynBaeT BO3MOXHOCTb PACCMOTPEHHUS BCEro MHOTooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUHU.

CtpykTypa coaep)aHus KypcoB — «Opranudeckas xumus» u «O0I1as 1 HeopraHudeckas
XUMHs» chOpMHUpOBaHA B MpOTpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0Jla K U3YYEHUIO
y4eOHOro MaTepuaia ¥ OOyCIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWN Ha
ONPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHHU BeEUIECTBA
paccMaTpuBalOTCA HAa yPOBHE KJIACCHYECKON TCOPHUHM CTPOCHHS OPraHMYECKMX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTCPEOXHMHYECKUX M DJICKTPOHHBIX IPEICTaBICHUM O CTPOCHUM BEILECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B PA3BUTUU — OT YIVIEBOAOPOAOB 1O
CJIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckol XMMHUHU IOJIy4arOT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO O0IEro oOpa3oBaHUs INE€PBOHAYAIbHBIE
IIPEJCTABICHHU O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOHN PEaKLUu.

Ilon HOBBIM yIJIOM 3peHuUst B mpeaMeTe «XuMmus» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3yYEHHbIH Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMs TEOPETHUECKH Martepuan u
(aKTOJIOTMUECKUE CBEJICHHS O BEIeCTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMUs» OOy4aroIIUMCS MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE MEePUOJIUYECKOr0 3aKOHAa C OOLIETEOPEeTHMUYECKHMX U METO/0JIOTHYECKUX IO3UIMA,
riyoke MOHATh HCTOPUYECKOE H3MEHeHHe (YHKUMH 3TOro 3akoHa — OT oOoOmiaromed 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XUMHUECKUX PEAKIHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHserca B Kypcax 10 wm 11 KimaccoB 2ieMEHTaMM  COJEP)KaHUS, HMMEIOIUMU
KyJIbTYpPOJIOTHYECKUH M TNPHUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3M XMMHMM C JpPYIrMMH HayKaMM, PacKpblBalOT €€ pojb B IO3HABaTEIbHOM U
MPAKTUYECKON JEATEIIbHOCTU 4YeJIOBEKa, CMOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHSI K IPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUHM M MPAKTUUYECKUX MPUIIOKEHUH XMMUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOiIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHATh €€ JUId MONOJHEHUs 3HAHUM, perIeHus



MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enoM coaepkaHue
yueOHoTo mpeamera « XUMHS» JaHHOTO YPOBHS M3YYEHUS OPUEHTHPOBAHO HAa (JOPMUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS (PUIOCOPCKUX MICH, TAKUX KaK:
MaTepUAIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTb CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOIHBIX SBJICHUIN MyTEM SKCIIEPUMEHTA
U pemeHus] MPOTUBOPEYHA MEXIYy HOBBIMH (aKTaMH M TEOPETUUYECKUMHU MPEINOCHIIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUM IKOJIOTMYECKUX MPOOJeM, a Takke NpodieM cOepexeHHs
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnane pemeHuss 3amad4  BOCHUTAHWS, PAa3BUTUS M COILHAIM3AIMHU  OOYYaIOIIMXCS
MPUHATBHIE MPOTPAMMOM IO XUMHUHU MOJXOAbl K OINPEAEICHHUIO COJEP)KaHUS M IOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OPMHpPOBAHHE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHUI, MMEIOIMIUX
0a30Bo€ 3HAUEHUE I PA3IUYHbIX BUJIOB JESITEIbHOCTH: PELIeHUs IpobieM, oUCKa, aHaIu3a 1
00paboTKH HMHpOpMAIMK, HEOOXOJUMBIX JUIsl MPUOOPETEHUs OMbITa MPaKTHYECKOH U
HCCIIEI0BATENIbCKON AESITETbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npakTuke npenosaBaHus XMMUHU Kak Ha ypOBHE OCHOBHOTO 0O0IIeT0 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TPU  OMNpPENEICHUH  COJepiKaTelbHOU
XapaKTePUCTUKHU IeJiell M3y4eHHs IMpeJMeTa HalpaBiIeHHEM IMEpPBOCTEIEHHOW 3HAaYMMOCTU
TPaJAMLUMOHHO TMpHu3HAETCsl (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOW IESATENIbHOCTH YeJOBeKa U KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOAMYECKOW TOYKM 3pEHHsS TaKOM MOJIXOI K
OTIpE/IeNIEHUIO 1IeJIeH N3YUeHUs IIpeIMeTa SIBJISIETCS BIIOJIHE ONIPABIaHHBIM.

CornacHO JaHHON TOYKE 3pEHHUs IVIABHBIMHU LENISIMH M3Y4EHUs INpeaMera «XuMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e (GOpMHUPOBAaHHE CHCTEMbl XHUMUYECKHX 3HAHMA KaK BaXKHEHUINIEH COCTABIISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KIIIOUEBBIE MOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHbl M TEOPHUM XHMMH, OCBOCHHME f3bIKa HAyKH, YCBOCHHUE U
IIOHMMAHHUE CYIIHOCTU JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN MX Pa3BUTHUS U CTAHOBIICHUS;

e (opMupOBaHME U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAxX MO3HAHMs BELIECTB U
XUMUYECKUX Peakluii, HeOOXOAUMBIX AJIs PUOOPETEHUsT YMEHUI OpPUEHTUPOBATHCS B
MUPE BELIECTB U XUMUYECKUX SIBJIICHUH, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUYECKOMN U
MIOBCETHEBHOM JKU3HU;

® Dpa3BUTHE YMEHMH U CIOCOOOB JEATENBbHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XMMMYECKOTO SKCIEpUMEHTa, COOJMIOACHUEM TpaBuil 0e3011acHOro
oOpaleHus ¢ BeleCTBaMU.

Hapsny c stum, conep:karenbHas XapaKTepUCTUKa Lesied M 3a/1a4 U3y4yeHUs IpeaMera B
IporpamMme 1o XMMHUHU YyTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU
B CHUCTeMe cpeaHero oomiero oOpazoBaHus. CerojHs B MNpeNoJaBaHUM XUMUU B OOJbIIEi
CTENEHH OTHAETCA NpPEANOoYTeHHEe MPAKTUYECKOH KOMIIOHEHTE CoJiepXkaHus OO0ydeHus,
OPUEHTUPOBAHHONH Ha TMOATOTOBKY BBIIYCKHUKa 0O0IIe00pa3oBaTeabHON  OpraHu3aluy,
BJIQJICIOIIEr0 He HAaObOpoM 3HaHMM, a (YyHKUIMOHAIBLHONH IPaMOTHOCTBIO, TO €CTh CHOCOOAMU U
YMEHHUSMH aKTUBHOTO IMOJIY4YE€HHs 3HAHUN M NPUMEHEHUS UX B PEalbHON XKU3HU IJIS PELICHUs
IIPaKTUYECKUX 3a7a4.

B cBsa3m ¢ 3TMM Opu M3Yy4EHMHM IpeaMeTa «XHMHS» JIOMUHHUDYIOIIEE 3HAueHUE
NpUOOPETAIOT TaKKe LENU U 3a/1a4H, KaK:



amanTauus oOyyaromuxcs K  YCJIOBHSM  JHHAMHUYHO  pa3BUBAIOLIETOCS  MHpA,
(dbopMUpOBaHME HMHTEIJICKTYAJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K €aMOOOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U MX IPUMECHEHUEM;

dbopmupoBaHre y OOYyYarOIIUXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIINH),
MMEIOIINX YHUBEPCATBHOE 3HAYCHHE /ISl PA3IMYHBIX BHJIOB JESTEIHHOCTH: PEUICHHUS IpoOiemM,
MOUCKa, aHaIM3a W 00paboTKM WHPOpPMAIMK, HEOOXOTUMBIX JUIS TPHOOPETEHHUS OIBITa
JEATeIbHOCTH, KOTOpasi 3aHMMAaET BAYKHOE MECTO B TIO3HAHWUHM XHMHUH, a TAKXKE Ul OLEHKH C
MO3UIIMIA YKOJIOTHIECKOH 0€30TIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOILECCOB
Ha OpPraHu3M YeJIOBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHMS 10 XUMUU B
COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSMH, UCITIOIB30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTHH JIJIsl TIOUCKA U aHaIHu3a Y4eOHOH M HayYHO-TIOMYJISIPHON WH(POPMAIUK XUMUYIECKOTO
COJIepKAHUS;

(dbopMuUpOBaHHE U Pa3BUTHE y 00YUAIOIIMXCS aCCOIMATUBHOTO H JIOTHYECKOTO MBIIIICHHS,
HaOJIO/IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUH U TIPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOyJarommxcsi yOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pelleHHd TJo0albHBIX  MpoOJeM  parMoOHaIbHOIO
MIPUPOJIOTIONIF30BAHUS, TOTIOJNHEHHSI JHEPTeTUYECKUX PECYpPCOB W COXpPAHEHHUs MPHPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOOUMOCTH OEpEKHOTO OTHOLIEHHS K MPUPOJE U CBOEMY
3/I0pPOBbIO, @ TAaKXKE€ IMPUOOPETEHUS OIbITa UCIOJIL30BAHUS MOJYYEHHBIX 3HAHUM JUIsl PUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B ydeGHOM mmane cpemHero oOmiero o0pa3oBaHusl MpeaMeT «XUMHs» 0a30BOTO YpOBHSI
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHD.

OO1ee yuCIIO YacoB, OTBEAEHHBIX VIS U3y4EHUSI XUMUU, HA 0a30BOM ypPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBisger 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hexemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

[IpomexyTouHas aTTecTalys MPOBOJUTHCS B KOHIIE y4eOHOro rojaa B (opme TecTOBOU
paboTel. YacTh yueOHBIX TPEIMETOB MOKET MPOBOJUTHCS TUCTAHIIMOHHO.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOEeHUs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  knaccudukanuu — OpraHmdyeckux  BemecTB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKrX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMM psia. MeTaH W 3TaH — MNpOCTEHIINe
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTaBUTENN aJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noaumepusanun). [logydeHrne cCHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, raJOreHUPOBAHUS, THAPATAIIUHU, TOPEHUs), TOJIyYeHUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio02eHUpoO8anus U HUMpO8Aauus), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepabOTKu He(TU: TMEperoHkKa, KPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00b&Ma, KOJIMYecTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTpOeHHe, (uzndyeckue u
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUAPTHL. DTUJICHIJIIMKOIb W TIHWIEPHH: CTPOCHHE, (PH3UYECKHE H
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoI: CTPOCHHWE MOJIEKYNbI, (U3UYECKHEe W XUMHUYECKHEe CBOHCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS M YKCYCHAsi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MIPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIHX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ouosnoruueckas poiib. otocunre3. DpykTo3a Kak U30Mep IIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M HMX MPEeBpAILEHHI: MpoBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue riauiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00BEMa, KOJIWYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHMCIOT (Ha TpuUMepe TIMIKHA). buonorumueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbBIE PEAKIIUH HA OEJIKHU.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l IpU M3ydyeHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHUS: SIBJIEHHWE, HAay4dHbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€J0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3NYECKUE BEIMUMHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOMAeMbIE, TOTINBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHUYECKAS XUMUA

Teoperudeckne 0OCHOBbI XMMHH

XUMHYEeCKUH d7eMeHT. AToM. Smpo aroma, H30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHyeckue YPOBHH, MOIYPOBHU. ATOMHBIC OpOUTaNy, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memeHToB . U.
MenpgeneeBa. CBsi3b NEpUOIMYECKOTO 3akoHa U Ilepuoguueckoil CUCTEMBI XHMHMYECKHX
anemeHToB JI. . MenzeneeBa ¢ COBpEMEHHON TEOpHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaMm U nepuojiaM. 3HaueHHUE MEPUOIUUECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BelecTBa. XUMHUYECKas CBsI3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAas
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpUlaTebHOCTh. CTeneHb OKUcieHns. IOHbI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsTue o nqucnepcHbIX cucreMax. MICTUHHBIE U KOJUIOUMAHBIE PacTBOPBI. MaccoBas J10Jist
BEIIECTBA B PaCTBOPE.



Knaccupukamuss HeopraHuueckux coeguHeHWd. HoMeHkiaTypa HEOpraHMYECKHX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJaccam.

Xumnueckas peakuus. Knaccudukamuss XUMHUYECKHMX pEakiuii B HEOPraHMYECKOW H
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MAaCcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIWu.
Xumudeckoe paBHoBecue. DakTOpPbI, BIUSIONINE HAa COCTOSTHUE XHUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnekrponuTudeckas aucconuanys. CunbHble W cinadbie 3eKTposuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYEHHUs BEHIECTB M WX IMPEBPAILCHUN: JEMOHCTpPAIHS
tabmui «llepuonuueckas cuctema xumuyeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX pemEToK, HaOMI0/IeHHe W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (Pa3yIOKEHUE TEpPOKCHIA BOJOPOJa B MPHUCYTCTBUM KaTaau3aTropa,
OTIpeNIeJIEHNE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKITUM.

Pacuérnnie 3agaum.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIANA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
Pacy€ThI C UCMOJBb30BAHUEM MTOHATUS «MACCOBAsl 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannwl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cuCTEME XMMHUYECKUX
anemeHToB JI. I. MenneneeBa W OCOOCHHOCTH CTpOEHHUs aToMoOB. (DU3MUYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEPEe KUCIIOpoia, cepbl, hocdopa u yrieposa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHUH (OKCUIOB, KUCIOPOICOACPKAIIMNX KHCIOT, BOJAOPOTHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J10YeK aToMOB MetayioB. Oomiue
¢uszudeckue cBoiicTBa MeTtayioB. CIIaBbl METAUIOB. DJEKTPOXUMHYECCKUN PsJl HANPSHKEHUN
METaJII0B.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpPHWM, Kalul, KaJbIMH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Moay4eHust MeTauioB. [IpruMeHenne MeTaaoB B ObITY U TEXHHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX IPEBPALICHUN: H3yYEHUE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3lloB HEMETANUIOB, PEIICHHWE SKCIEePUMEHTAIbHBIX
3a/a4, HaONIOJIeHWe W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OTMBITOB
(B3auMofeiicTBHE THIPOKCHIA aTIOMUHHUS C PAacTBOpaMHU KHUCIOT U IIEN0Yel, KauyeCTBEHHbBIE
peaxuu Ha KaTHOHBI METAJLIIOB).

PacuétHeie 3amaun.

Pacu€rel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce wid o0BEMY OJHOTO U3 y4acTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.



XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHUH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAax IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuuu.

[IpencraBinernst 00 OOMMX HAYYHBIX TPUHIUINAX [POMBIIUICHHOTO IOJIy4eHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMaTepHUalbl, OpPraHUYECKHUE U MUHEPAIbHBIC YI00pECHHUS.

XuMHUS U 3I0POBbE YEJIOBEKA: MPAaBWJIA HMCIOJIb30BaHUSA JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30TaCHOTO MCIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU MU3ydeHUH OO0Iel U HEOPraHU4YeCKONW XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBIISIFIOIIUXCA CUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAaYYHBIM (DaKT, TUIMOTE3a, 3aKOH, TEOpHSs,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHHUE, SBJICHHE.

duszuKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPT€TUYECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHbI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, TOpHbIE TOPOIbI, TOJIE3HBIE UCKOTIaeMbI€, TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
MpenapaTroB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pE3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMHM U HpPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUYECKOW JEATENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTHU IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO NPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIPKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOII0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJYYCHHH H TOCIEAYIONIEM aHaIH3e
MH(OPMAIIUY O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYaIlMH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro oOpa3a KH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TPAaBWJI WHIAWBUAYAJILHOTO U KOJUICKTUBHOTO 0€30MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHWH MPaKTUUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3inuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCSIIMX BpPEl OKpYXKalollel MpUpOTHON cpene,
YMEHHsI TIPOTHO3MPOBATH HEOIArONpUSATHBIE SKOJIOTMYECKUE MOCIEACTBHS MpPEeaIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUsl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYphI, OIBITA
JESITeNFHOCTH  DKOJOTUYECKOW HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMO(pOoOu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKY;

MOHUMAaHH CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIJICHUS, CO3/IAHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKAIOIIEM



MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IIO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEN H
pereHnu mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PELIEHUH IT100abHBIX POOJIEM YCTONYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCTieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHU,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINUXCS JaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUISl pelIeHUs TpodiieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AESITENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMW MO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaTbHON
NESATENBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO TNpenMera «XuUMHUsS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMIMXCSA MEXKIUCIUIUTMHAPHBIE
(MeXTpeIMEeTHBIE) OOIeHAYYHBIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHO W KapTHUHBI MHPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome (GopMHUpoOBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCajdbHble YyueOHbIE ICHCTBHS B IO3HABATEIBHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN MeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YyIbTATHI ACATEIHLHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUW 3HAHWM MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIICISTH
XapaKkTepHbIe TPU3HAKK TOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,



BBIOMPATh OCHOBAHUS M KPUTEPUH JIISI KIIACCH(DUKALIMY BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B pacCMaTPUBAEMBIX SBICHHIX, (OPMYIHUpPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJeu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUECKOW peaknuu — TPU pPEHICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHII;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (OopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
IPOSBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEILICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MO3HAHUSL.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHUYECKOIO COJIepXkaHMs, CIpaBouYHble IocoOus, pecypcbl HHTepHera),
aHATM3UpPOBaTh MH(OPMALMIO DPA3JIUMYHBIX BUAOB U (OpPM IpeNCTaBICHHS, KPUTUUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEIIPOTHUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeAcTaBiIeHUss UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KauyecTBE CpeAcTBa IpU padoTe C XUMHYECKOU
uHbopManuel: NPUMEHATh MEXIpeAMeTHble ((pU3UUYecKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMyIbl, aO0OpeBHATYpPbI, HOMEHKIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBJiaieHNe YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMY /1IeHCTBUSAMM:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C MpE3CeHTAIlel pe3yabTaTOB MO3HABATEIBHON NESITEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TPH BBIIOJHEHUHM XHMHUYECKOTO
HKCMEPUMEHTA, MPAKTUUYECKON paboThl MO MCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3any y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 pPE3yAbTaTaM IPOBEIEHHBIX
UCCIIeIOBAaHUI MTyTEM COTJIACOBAHMS MO3ULIMIA B X0/1€ OOCYXJICHUsSI 1 OOMEHAa MHEHUSIMU.

OBiaieHMe YHHBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO MO3HABATEIBHYIO JIESATEIHHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
IpeUlaraéMblii AJITOPUTM JICHCTBHI NMPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHpA, POJU XUMHH B TO3HAHUU SIBIIEHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIWMOMW st
perieHus: TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOUINE
MOHATHS (XUMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aTOMa, MOJIEKYila, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasi), MOJib, MOJIApHAs Macca, MOJSPHbIE 00BEM, yYrIEpOIHBIM  CKEJeT,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUS OpraHUYeCKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAallhe B OCHOBE NOHUMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJIOTrMUecKue CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAXKHEUIIUX OPraHUUECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSITHUM, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS P OITMCAHUU COCTaBA, CTPOCHUS U
MpeBpaIICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HMCMIOIb30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAKUUN, U3rOTABIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BELIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIIe COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), TaBaTh UM Ha3BaHuA To cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIHUIEpUH, (eHoNd, ¢dopMaibAerui, aleTaabAerui, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIOTa, TIOKO3a, (hpPYyKTO3a,
KpaxmaJi, 11eJUTI0J103a, TJIULHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3H B OpPraHUYECKHUX
coeMHEeHUsX (OIMHAPHBIC U KPATHBIC);



c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXCHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemiectB A. M. ByrnepoBa misi 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UIUYECKUE U
XUMUYECKHNE CBOMCTBA TUIMMYHBIX IIPEICTABUTENICH PA3IMUYHBIX KJIACCOB OPTAaHUMUECKHX BEIIECTB
(meTtaH, 3TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, STaHOJ, STUJICHTJIUKOJIb, TTUIEPUH, (EHOJ, aleTaabIerul], MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C
HCII0JIb30BAHNEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO ChIPhS
(HedTb, MPUPOJHBIM Ta3, Yrojp), CHOCOOBI HMX MEpPepadOTKU U MPAKTUUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(hOpMUPOBAaHHOCTh YMEHUWM TIPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEILECTBA MWJIM MPOAYKTa PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH M3yUYEHWU BEIIECTB M XWMUYECKUX SBIICHUM
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUS JUTS PUHATHS PEIICHUA B KOHKPETHBIX KU3HCHHBIX CUTYAITUSIX, CBSI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IAaTh MpaBUJja MOJIH30BAHHUS XUMHUYECKON MOCYION U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBINOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OPraHUYEeCKUX BEIIECTB MPU HAarpeBaHUU, MOJyYEHUE ITUIICHA U HU3YYEHUE €Tro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJITKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTU
pu oOpallleHnu ¢ BellecTBaMU U J1ab0opaTOpHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

cOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MaccoBOM nHpopmaluu, IHTEpHET U APYTHX);

chOpMHUPOBAHHOCTh YMEHHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIEeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY’Kalolleld MpUPOJHOIM cpenbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTaHU3MBbI
ompeNeNéHHBIX OpPraHMYeCKUX BellecTB, MOHMMAas cMbici mnokaszarens [I/IK, mosicHsaTh Ha
puMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMU BO3MOYKHOCTSMHU 3J0POBBS: YMEHHE MPHUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIS CIEMBIX W CHa0OBUAALIMX OOYyYarOMIMXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KJIACC



[IpenmerHbie pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOpPraHWYECKash XUMHUS
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUN: O XHMHUYECKOW COCTABIISIIOMICH €CTECTBEHHO-
HAyYHOM KAapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHUM SIBICHUN MPHPOJBI, B (HOPMUPOBAHUU
MBIIJIEHUS] U KYJIbTYpbl JUYHOCTH, €€ (PYHKUMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM st
pelICHHA IPAKTUYCCKUX 3aJad W OSKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOTI, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKass  pEeIETKA, TUIIBI XMMHYECKMX  pPEAaKUWUW, pacTBOp, OJJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS NUCCOLUAILNS, OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XMMHMUYECKOM  peaklMH, XHUMHYECKOE€ paBHOBECHE); TEOPUM W  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHCHUSA MACChbl BCIICCTB, 3aKOH COXPAHCHHA M IPECBpAlllCHUA JSHCPIUH IPHU XUMHUYCCKUX
peammﬂx), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUN S3BIK XUMHUHU, MHPOBO33PCHUCCKUEC 3HAHUA,
Jexamrue B OCHOBC IMOHUMaHWA TPHYUHHOCTH W CHCTCMHOCTH XUMHUUYCCKUX HBJ'IGHI/If/i,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYy4YEHUU M OE30TIaCHOM HCIIOJIh30BAHUN
BaXKHEHUIIINX HCOPraHN4CCKUX BEIICCTB B 6I)ITy )51 HpaKTI/I'-IeCKOI\/'I JCATCIIBHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABIIATE XapaKTCPHBIC IMPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBAaTb
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIME MOHATUS NMPU ONMHMCAHUUM HEOPTraHUYECKHX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCMOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX peakIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHbIe Ha3BaHUS OTACIBHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIi ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has W3BEeCTb, MUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAEsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOM CBSA3H (KOBaJICHTHAsI, HIOHHAS,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKONW PEmIETKHM KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUECKUX BEIIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpymIe CoelnHEeHUN (MPOoCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTb CMBICT THepuoandeckoro 3akonHa J[. U.
MenneneeBa W JEMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonoB Ileproanyeckoit cucteMbl XuMuueckux snnemeHToB /1. .
MeneneeBa, HCHOJB3YS TMOHIATHS «S-, P-, O-3J€KTPOHHBIC OPOHMTANNY, «IHEPreTHUYECCKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX OJIEMEHTOB M HX
COEIMHEHUH 1o nepuodam u rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos 1. 1.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIMIHE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYILECTBOBAaHUE



FEHETUYECKOM CBSI3M MEXKJY HEOPraHWUYeCKHMMH BEIIECTBAMU C IIOMOILIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIIMHU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIMX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuu,
W3MCHCHHIO CTEIICHEH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUH, YIaCTHIO KaTaan3aTopa);

c(OPMHUPOBAHHOCTh YMECHHI COCTABJIATh YPABHEHUS PEAKIIUN PA3IUYHBIX THIIOB, TIOJTHBIC
U COKpAamIEHHBIC YPAaBHCHUS pEaKlii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHS, TPU KOTOPBIX ITH
peakiuu UAyT A0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMUYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABATh ONBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAX HEOPraHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeCTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIiuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAaHHOCTh YMEHHH XapakTEePU30BaTh XHUMHUYECKHE TIPOIIECCHI, JIEKAIIUE B
OCHOBE TIPOMBIIIVICHHOTO TMOJyYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
MPEeACTAaBICHU 00 OOIMIMX HAYYHBIX MPHUHIIUIIAX W IKOJOTHYECKUX MpoOiIeMax XHMHYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUU TIPOBOJIUTH BBIYUCICHUS] C WCIIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIOJil BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUSI MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHHSI SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklUd HOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHu 0OpallleHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPEJICTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIHMX
peaxiuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YIIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(MOpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHHMH COONMIOJATh TMpaBHJIa JKOJOTUYECKH IE€JIeCO00pPa3HOTO
MOBEACHUA B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarollleld MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OpraHU3MBbI
oTpeeNEHHBIX BEUIECTB, MOHUMAsi cMbIch mokazatens [1JIK, moscHATs Ha mprMepax CrocoOBI
YMEHBIIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYE€I0BEKa;

Ui 0Oydarouuxcs ¢ OrPaHUYCHHBIMU BO3MOXXHOCTSMHU 3JI0POBBSI: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BAaTh pPelbe(dhHO-
TOUEUHYI0 cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

TemaTn4veckoe IJIAHUPOBAHUE

BocnuraresabHblii noteHnuan yyednoro npeamera «Xumus» 10-11 kiaace peanamsyercs c
ydyeToM padoueil nporpaMMbl BOCIIUTAHUS U NPeAyCMaTPUBAET:

- YCTAHOBJIEHHE MEXIIPEJIMETHBIX CBSA3CH XMMHUU C JPYTUMH HAayKaMH: UCTOpHEH, reorpaduei,
MaTeMaTHUKOU, (PU3UKOH, TMHTBUCTUKOM;

- U3y4EHUE MATEPUAIOB O HAYYHBIX OTKPBITUAX, JUYHOCTHBIX KA4E€CTBAX U 3aCIyrax y4eHbIX, B
TOM YHCJIE PYCCKUX;

- BKJIFOUEHHE B COJEpKaHUE YUeOHBIX 3aHATUN MaTepHala, MO3BOJIIONIEr0 PACKPBITh CYLIHOCTb
9KOJIOTMYECKUX MPOOJIEM M CIOCOOBl UX PEIICHUS: O MPEJeNbHO JAOMYCTUMOI KOHILIEHTpaluu
OTIaCHBIX BELIECTB;

- 00 UCTOYHHKAX 3arpsA3HEHHI U Mepax 1Mo 00eCIeUeHUI0 FIKOJIOTHUeCKOi 0e30MacHOCTH;
- 0 3aMEHE TPATUIIUOHHBIX XUMHUYECKUX IMPOU3BOJICTB TEXHOJIOTHSIMU «3EJICHON XUMHUNY;

- (QopMupoBaHHME HABBIKOB TIPaMOTHOTO M 0e30macHOro oOpalleHus C BEIIeCTBAMU,
HEO0OXOIMMBIMH B MOBCEJIHEBHOMN XM3HU: 3HAKOMCTBO ¢ MH(OpMaluei o BelecTBax ObITOBON
XMMHH, OTIBITAX C HUMU;

- BKJIIOYEHHE B COJIEp)KAHUE YPOKOB MH(OpPMAIMU O PA3BUTHH XUMHUYECKOW HAayKH B HaIlel
CTpaHe, POJIM XUMUYECKOW MPOMBIIIJIEHHOCTH B 3KOHOMUKE PD;

- JEMOHCTpalMs BaXKHOCTU XMMHYECKUX 3HAHUM B BhIOOpE Mpodeccuu, CBSI3aHHOW C XUMHEH, U
PacKpbITHE EPCIEKTUB JaHHOTO BbIOOpPA



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m KoHTpo/bHbI IIpakTHYeckn
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThl pecypesI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 2
M. bytnepoBa
Hroro mo pazgeny 2
Pa3znesa 2.YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATKUHBI
2.3 ApoMaTHYEeCKHE YTIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 5 1
UX mepepadboTKa
Utoro no pazneny 12
Paznen 3.Kuciaopojacoaep:kamnue opranndeckue coeuHeHUust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4.A30Tcoaep:kaiiye opranHnyecKue coeTuHeHust

4.1

AMuHBl. AMUHOKHACIIOTHL. beku

Hroro no pazneny

Paspnen S.BbicokoMoJIeKYISIPHbIE COeIMHEHUS

5.1

Ilnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

Paznen 6. IToBropenue.

6.1

[ToBTOpEHME, MPOMEKYTOUHAS
aTTecTalusl.

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

34




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3je/ioB U TeM (undposbie)
Ne n/mm KontpoJsbueie | IIpakTuyeckn
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI e paboThbI pecypesI
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemeHToB JI. . Meneneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 4
' BEILECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasi Xumus
2.1 Mertanibl 6 1
2.2 Hemeramnbl 8 1 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUECKUX 5
' BELIECTB
Hroro mo pazgeny 16

Pa3zpen 3.XuMus 1 ;Ku3HbL

3.1 XuMUA U KU3HD

Hroro o pasaciy




Pazgen 4. IloBTopenue.

41 IToBTOpenue. [Ipomexyrounas 5
' aTTecTalysl.
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME
KajennapHo-trematuyeckoe njaanupoBanue 10 kjaacc
Ne n/m Tema ypoxka Komnuectso [Hara
4acoB I10 TUTaHY ¢akr
1/1 [Ipeamer opranudeckoi xumuu. TeopHst CTPOEHHsS OPraHUYECKMX COeIMHEHHH A. M. 1 509
bytaepoBa MHCTpyKTax 10 TeXHUKE 0€30MaCHOCTH.
22 [IpencraBicHue 0 KJIaCCH(PUKAITUU OpPTraHUYECKUX BEIIECTB. Howmenkiatypa 1 1209
(cumcTeMaTnyecKas) M TPMBHAJIbHBIC Ha3BaHHS OPraHUICCKHX BEIICCTB
3/1 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUM PSITT 1 19.09
4/2 MeTtaH 1 3TaH — MPOCTEHIINE TPEACTABUTEH ATKAHOB 1 26.09
5/1 ANIKeHbI: COCTaB U CTPOEHME, CBONCTBA 1 3.10
6/2 OTUJIEH Y NIPOINUJIEH — MPOCTEHNIINE NPEACTABUTENN AIIKEHOB 1 10.10
7/3 IpakTuyeckasi padora Ne 1. «[losydeHne sTuneHa U U3yU4EHHUE €TO CBOMCTBY» 1 17.10
8/4 Anxanuensl. byramuen-1,3 m merunOyragueH-1,3. IlosryueHHe CHHTETHYECKOTO Kaydyka H 1 2410
PE3UHBI
9/5 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN PsANl. ALIETUIIEH — MPOCTCHIIIHIA 1 711
MIPEJICTAaBUTENb AJIKHHOB
10/6 Brruncnenus o ypaBHEHUIO XUMHUYECKON peakiuu 1 14.11
11/1 ApeHbl: 6eH301 1 ToyoJl. TOKCHYHOCTh apeHOB 1 21.11
12/2 ['enetnyeckas CBsI3b YII€BOJAOPOOB, MPUHAICKAIINX K PA3IMYHBIM KIIaccam 1 28.11
131 HpI/IpOI[HBIC“I/ICTO‘{HI/IKI/I YIJIEBOIOPOAOB: MPUPOAHBIN T'a3 U MOIMYTHBIE HEPTIHBIC ra3bl, HEPYTH U 1 512
MIPOJIYKTHI €€ nmepepadoTKu
14/2 KonTpouabsHnas padora Nel no pasneny «YT1i1eBoaopoab» 1 12.12
15/1 [IpenenbHbIe OJHOATOMHBIE COMPTHI: METAHOJI U 3TaHoJI. BoopoaHas cBsi3b 1 19.12




16/2 MHOroaTOMHBIE CIUPTHI: ATUIEHIIIMKOJIb U TJIULEPUH 1 26.12
17/3 @DeHOJI: CTPOCHNE MOJICKYITBI, PU3NYECKIE U XMMHUECKHUE CBOMCTBA, MPUMEHEHHE 1 28.12
18/1 Anpaeruapl: GOpMaTbACTH U alleTAIBICTHIT. ALIETOH 1 09.01
19/2 OAHOOCHOBHBIE NpeJieNIbHbIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAs U YKCYCHast 1 16.01
20/3 IIpakTnyeckas padora Ne 2. «CBolicTBa pacTBOpa YKCYCHOUM KUCIOTBDY 1 23.01
21/4 CreaprHOBast U OJIEMHOBAsI KUCJIOTHI, KAK IPEJICTABUTENN BbICIINX KAPOOHOBBIX KUCIIOT 1 30.01
22/5 MBpbU1a KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE 1 06.02
23/6 Crnoxnble 3()UpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3DUPOB 1 13.02
2417 XKupsl: ruipoan3, npuMeHeHne, OuoJorudyeckas poJib KUPOB 1 20.02
25/1 VYrineBoapl: cocTaB, KiaccuduKamusa. BaxHeWmue MpencTaBUTENd: TIIOK03a, (PPYKTO3a, 1 27 02
caxapo3a
26/2 Kpaxmait u 11ejurrosio3a Kak MpupoTHBIE TIOJIMMEPBI 1 06.03
2713 KonTpoabHas padora Ne2 mo pazueny «Kucimopoacoaepxaiiue OpraHuuecKue CoeTnHEHHUS 1 13.03
28/1 AMMWHBI: METHJIAMUH U aHUJIUH 1 20.03
29/2 AMHWHOKHCIIOTHI KaK aM(pOTEpHbIE OPTraHMYECKHE COCIUHEHHS, WX OMOJOTHYECKOe 3HAYCHHE. 1 03.04
Ilenrtuael
30/3 benku xak mpupoHbIe BEICOKOMOJICKYIISIPHBIC COSAMHEHUS 1 10.04
31/1 OCHOBHBIE TIOHITHSI XUMHH BRICOKOMOJIEKYJISPHBIX COSTUHEHUN 1 17.04
39/2 OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYISIPHBIX coeauHeHui. [lmactmaccel, Kaydykw, 1 24.04
BOJIOKHA
33/1 [Tpomexxyrounas arrecranus. liTtoroBoe rectupoBaHue. 1 15.05
34/2 [ToBTOpenue 3a kypc "Xumus" 10 knacca. 1 22.05
KanennapHo-remarudeckoe nianuposanue 11 kiaace
Ne n/nn Tema ypoxka KonunuectBo [Hara
4acoB 10 IJIaHy daxt
11 XUMHUUECKUH 37€MEHT. ATOM. DJIeKTpOHHast KOH(UTypalus aToMOB. IHCTpyKTax MO TEXHHUKE 1 6.0

0€30I1aCHOCTH.




Ilepnoanueckuit 3akoH u [lepuoanueckas cucrema xumudeckux uemeHTos 1. M. Menneneesa,

2/2 . . 1 13.09
UX CBSI3b C COBPEMEHHOW TE€OpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKUX IIEMEHTOB U UX COCTUHEHUH 10 Tpynam 1

33 nepuoaaM. 3HaueHUE NEPUOTUIECKOTO 3aKOHA U CUCTEMbI XUMHUYECKUX demMeHToB 1. 1. 1 20.09
MeHeneeBa B pa3BUTHN HAYKH

an CrpoeHue BemecTBa. XUMUIECKasl CBS3b, €€ BUJIbI, MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMN 1 2709
cBsA3u. Bonopoanas cBsA3b

52 BanentHocTh. DnekTpooTpunatenbHOCTh. CTeneHb OKuciIeHus. BeniecTBa MOJIEKyIIpHOTO U 1 410
HEMOJIEKYJISIPHOTO CTPOCHHUS

6/3 [TonsiTHE O AMCTIEPCHBIX cucTeMaX. VICTHHHBIE M KOJUTOUIIHBIE pacTBOPEL. MaccoBasi 10Jis 1 11.10
BEIIECTBA B pACTBOPE

214 Krnaccudukarus 1 HOMEHKIIATypa HEOPTaHUYECKUX COeTMHEHUH. [ eHeTHuecKas CBs3hb 1 18.10
HEOPraHWYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUYeCKUX peakluii B HEOPraHWYECKOM 1 OpraHMuecKOl XUMUU. 3aKOH

8/1 COXPAaHEHHUSI MacCChl BELECTB; 3aKOH COXPAHEHUS U MPEBPAILEHUs] YHEPT U NTPH XUMUYECKUX 1 25.10
peaKIusIx

9/2 Cxkopocts peaknun. OOpaTuMbie peakini. XUMHYIECKOE PAaBHOBECHE 1 08.11

10/3 IIpakTHyeckasi padora Ne 1. «BiausHue paznuyHbix (aKTOPOB HA CKOPOCTh XUMUYECKON 1 1511
peaKum»

11/4 DnektponuTHieckas aucconuanus. [lorstre o Bogopoanom nokasarene (pH) pactsopa. 1 2211
Peakuuu nonsoro ooMeHa. I'uaposn3 opraHun4eckux 1 HEOPraHUN4eCKNX BEIIECTB

19/5 OKI/ICJ'II/ITGJ'IBHO-]EOCCTaHOBI/ITeJ'IBHBIe peakuuu. [TonsiTHe 00 37EKTPOIH3E PACIIaBOB U 1 2911
pPacTBOPOB coJieit

13/6 KontpoasHnas padora Nel no pazneny «Teopernueckre 0CHOBBI XUMHUH 1 6.12

14/1 Mertamisl, ux nosioxenue B [lepuoanueckoil cucreMe XuMUYECKUX 351eMeHToB JI. . 1 13.12
MenzeneeBa u ocobeHHOCTH cTpoeHust atToMoB. O01mMe pu3nueckue CBONCTBA METAJIOB

15/2 CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P HAIPSHKEHUN METAJIIIOB 1 20.12

16/3 XuUMUYEeCKHE CPOP'ICTBa BXHEHIIINX METAJUIOB (HATPHU, KaIMi, KaNbIWi, MarHUNA, aJIFOMUHHIA) 1 1 2712
WX COCAMHEHUN

17/4 XHWMHYECKUE CBOMCTBA XpOMa, MEJTU Ml X COCTMHCHUI 1 10.01

18/5 XUMHUYecKre CBOMCTBA IIMHKA, JKeJie3a U NX COCTMHEHUH 1 11.01

19/6 IIpakTnueckas padora Ne 2. "PenieHue skcriepMMeHTaIbHBIX 3a1a4 10 Teme «Metamib»" 1 17.01




Hewmerainsl, ux nosoxxenue B Ilepuoauyeckon cucteme XuMU4eckux ainemeHTos /1. H.

20/1 . 1 24.01
MenpeneeBa . @u3nueckue CBOMCTBAa HEMETANIOB. AJUIOTPONIUSI.

21/2 XHUMHUYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U UX COETUHEHUI 1 31.01

22/3 XUMHUYECKUE CBOMCTBA a30Ta, pochopa 1 UX coeTMHEHUN 1 07.02

23/4 XUMHUYECKUE CBOWCTBA yIJIepo/ia, KPEMHUS U UX COEAMHEHUN 1 14.02

24/5 [IpumeHeHne BaKHENIINX HEMETAJUIOB U UX COEUHEHUN 1 21.02

25/6 O06o0611eHNE U CI/ICTeIXIaTmauI/I;[ 3HAHUHU II0 TEME f(HeMeTaJIJII)I». Brrunciienus no ypaBHEHUSIM 1 28.02
XUMUYECKHAX PEaKINi ¥ TEPMOXHUMHUYECKHE PACUETHI

26/7 IpakTuyeckas padora Ne 3. «Pemnenne sKkcriepuMeHTABHBIX 33124 10 Teme "HemeTamisr"» 1 07.03

2718 Koutpoabsnas padora Ne2no remam «Metauibs» 1 «Hemeramis»y 1 14.03

28/1 Heopranuueckue u oprannyeckue KuciaoTel. Heopranuueckrue u opraHuyecKue OCHOBaHUS 1 21.03

29/2 AmdoTepHbIe HEOPTaHUYECKUE M OpraHUYeCKHe CoeqMHEHUs. [ eHeTrnuecKas CBs3b 1 04.04
HEOPraHWYECKUX U OPTaHNYECKUX BEIIECTB

30/1 Ponps xumuu B obecrieueHuN SKOJIOTHIECKOM, SJHEPreTHUECKON U MUIIEBON 0€30MMacHOCTH, 1 11.04
pa3BUTHH MEIUIINHBI

31/2 [IpencraBnenns 06 0OMMX HAYYHBIX TPUHITUIIAX IPOMBIIIIJICHHOTO MOTYYeHHUS BAXKHEHIIHX 1 18.04
BEIIECTB

32/3 UYenoBek B MUpE BEIIECTB U MAaTEPHAIOB. XUMHSI M 3JI0POBHE YEIIOBEKA. 1 25.04

33/1 [ToBTOpenwue 3a kype "Xumus" 11 knacca. 1 10.05

34/2 [IpomexxyTounas arrectanus. iToroBoe TecTupoBaHue. 1 16.05




ITPOBEPSIEMBIE TPEFOBAHUS K PE3VJIbTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJIbHOU I[TPOI'PAMMEBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara
1

IIpoBepsieMmble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEr0 00pa30BaHuUsI

TeopeTnyeckre OCHOBBI OPraHM4eCKON XUMHH

1.1

ChopmMupoBaHHOCTE  MPEACTABICHUH O  XUMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMUU B TIO3HAHWU SIBJICHUUN
Npuposibl, B (HOPMUPOBAHMHM MBIIUICHUS] W KYJIbTYpPhl JUYHOCTH, €&
(DYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM ISl pEHICHUsI MPAKTUYSCKUX
3a/1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOTHON cpese

1.2

Bnagenne  cucteMoil = XMMHMYECKMX  3HAaHM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIATraloIIKe NOHATHS (MOJIEKyJa, BaJJEHTHOCTh, 3JEKTPOOTPULIIATENb-
HOCTb, CTENEHb OKHCJIECHMsS, XUMHUYECKas CBs3b, MOJb, MOJSIpHas Macca,
MOJISIPHBIA 00BEM, YTIIEPOJHBIA CKENeT, PYyHKIMOHAIBHAS TPYyMIa, paguKall,
M30MEpHs, H30MEpPbI, TOMOJIOTMUECKUW psAJl, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPO/- U a30TCOJAEp)KAlllMe COEIMHEHHs, OWOJOrMYecKd aKTHBHbBIE
BelllecTBa (YrJeBOJAbI, KUPHI, O€IKH), MOHOMEp, IOJHMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJSIPHBIE COCAMHEHHMsS); TEOPUHM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUs OpraHudeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU, (PAKTOJIOTUYECKHE CBEACHUS
0 CBOMCTBax, COCTaBe, MOJIy4eHUHU 1 0€30MaCHOM HCIOJIb30BAHUN BaXKHEHIIINX
HEOPraHMYECKUX U OPraHMYECKHX BEIIeCTB B OBITY M MNPaKTHUYECKOU
JIESITEIbHOCTH YEJIOBEKA

1.3

CopMHPOBAHHOCT, YMEHHM BBISBIISATh XapaKTEPHBIC IMPU3HAKK TOHSITHUH,
YCTaHABJIMBATh MX B3aWMOCBS3b, HUCIIOJIb30BAaTh COOTBETCTBYIOIINE TTOHSTHS
Ipyd OINHMCAaHWHU COCTaBa, CTPOCHHUS W TPEBpAIICHUH OPraHMYECKHX
COEIUHEHNN

1.4

c(OpPMUPOBAHHOCTh YMEHUU HCIOIB30BATh XUMUYECKYI0 CHUMBOJHKY JUIS
COCTAaBIICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
(GhopMynn OpraHMYECKHMX BEIIECTB M YPaBHEHUN XHUMHYECKHX pEaKIui,
U3rOTaBIIMBATh MOJEIN MOJIEKYJI OPraHWYeCKHX BEIIECTB M WIUTFOCTPALlUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmupoBaHHOCTh YMEHHUI YCTaHAaBIMBATh MPUHAIICKHOCTh H3YyYCHHBIX
OPraHUYeCKUX BEIECTB 10 UX COCTaBY U CTPOCHUIO K ONPEICIEHHOMY KJIaccy
(rpymme) coeauHeHHME  (YTIEBOIOPOJBI, KHCIOPOJ U  a30TCOJCPIKAIIHC
COEIMHEHUS, BEICOKOMOJICKYIIIPHBIE COCTUHEHMs), aBaTh MM Ha3BaHUS IO
cucremarnueckoit HomeHknarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHA ONpPCACIIATH BUIBL XHUMHUYECKOM CBSI3H B
OpPraHNuvYCCKUX COCIUHCHUIAX (O,I[I/IHapHBIe )4 KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHA HNPUMCHATH: TIOJIOKCHUSA TCOPUHU CTPOCHUA
OpraHN4YC€CKUX BCLICCTB AM. BYTJ'IepOBa JJIA OOBSICHEHHSI 3aBUCHMOCTH
CBOMCTB BEHIECTB OT HX COCTaBa U CTPOCHUA; 3aKOH COXpaHCHHA MACChI
BCIICCTB

VYraeBomopoasl. Kucnopojaconepkamue U a30TCOAEpIKaIlUe OpraHUYecKue
COCIMHEHUS. BBICOKOMOJICKYIISIpHBIC COCMHCHUS




Kox
IPOBEPAEMOro
pe3yJbTara

2.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTaThbl 0OCBOCHUN OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

ChopmMupoBaHHOCTh YMEHHIA MPUBOJUTH TPUBHAILHBIC HA3BAHUS OTICIBLHBIX
OPraHWYEeCKUX BEHIECTB (PTWIICH, NPOMWICH, aleTWICH, ATHJICHIJIUKOJb,
IALNEPUH, (GEHOJ, (OPMANBICTH, AaleTAIbJICTH], MypaBbHHAS KHCIIOTA,
YKCYCHasi KHUCJIOTa, OJICMHOBas KHUCJIOTA, CTEAPUHOBAs KHUCJIOTA, TJIFOKO3a,
(bpyKTO3a, KpaxmMa, [eJUTFJI03a, TIUIHH)

2.2

ChopmupoBaHHOCTE ~ yMEHHMW  XapaKTEpH30BaTh  COCTaB, CTPOCHUE,
CI)I/IBI/I‘-IGCKI/IG U XUMHUYCCKHUC CBOfICTBa THUITUNYHBIX HpeILCTaBI/ITCJIeﬁ pa3JII/I‘-IHI)IX
KJIACCOB OPraHUYECKHX BEIIEeCTB (METaH, 3TaH, STWICH, TPOTIHIICH, alleTHIICH,
OyragaueH-1,3, MeTtwiOyraaueH-1,3, OeH3ol, METaHOII, STAHOII,
OTHUJICHIJIMNKOJIb, FJII/IHCpI/IH, q)eHOJ'I, alncTaabaerua, MypaBI)I/IHaSI 158 YKCYCHafl
KHCIIOTHI, TJTIFOK03a, KpaxMa, IeJUTI0JI03a, AMUHOYKCYCHAs KUCJIOTA)

2.3

ChopmMupoBaHHOCTh YMEHMSI WILTIOCTPUPOBATh T€HETHUECKYIO CBSA3b MEXKIY
TUNWYHBIMU TPEICTABUTEISIMU PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIUX XWMHYECKUX PEAKUHUHA C HMCHIOJIb30BAHUEM

CTPYKTYPHBIX GOpMYyIT

24

CdopMHUpPOBAaHHOCTh YMEHHS XapaKTEPU30BaATh UCTOYHHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (He(Th, MPUPOJHBIN Ta3, Yrojb), CIOCOOBI WX TMepepaboTKU U
MPAKTUIECKOE MPUMEHEHHE MPOYKTOB IepepaboTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCT, yMEHHH BIAJCTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAy4YHOrO TIO3HAHMS, MCIOJIb3YEMbIX B XUMHHM TpPU H3YYEHUU
BEIECTB U XMMHYECKHUX sIBJIEHUHN (HaOmtofeHue, U3MEpeHue, SKCIEPUMEHT,
MOJIETUPOBAHUE), HCIIOJIb30BATh CHUCTEMHbIE XHUMHYECKUE 3HaHUA s
MPUHATHS PEUICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsIX, CBA3AHHBIX C
BEIECTBAMU U UX PUMEHEHHEM

3.2

ChopmupoBaHHOCTh YMEHUN COOIIOAATH MPaBUIIa MOJB30BAHUS XUMHUYECKON
nocyznoi u nabopaTopHbIM 000PYAOBaHHEM, a TaK)Ke IMpaBuiia OOpalleHus ¢
BEUIECTBAMU B  COOTBETCTBUM C HMHCTPYKIUSMU 10  BBIIIOJIHEHHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHMI IUIAHUPOBATh U  BBIMOJHATE XUMHUYECKUN
9KCIIEPUMEHT (TMpeBpallleHuss OpPraHWYecKUX BEIIECTB IMpU HarpeBaHUH,
MOJIydeHUE OJTHUJICHA U HW3Y4YEHHE €ero CBOWCTB, KAaueCTBEHHBIC PEaKIUU
OpraHMYECKUX BEIECTB, JEHATypaluus OENKOB IpPH HAarpeBaHUU, IIBETHHIC
peakiuu OeKOB) B COOTBETCTBUHU C IMPaBUJIAMU TEXHHUKH OE€30MACHOCTH MpHU
oOpallleHuU ¢ BellecTBaMH U JabopaTOpHBIM 00OPYAOBAHHEM; MPEACTABIATh
pe3ynapTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (OpMYyIUpOBATH BHIBOJBI Ha OCHOBE ATHX
pE3yNbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHPIfI MNpOBOAWUTL BBIYMCJICHUA TI0 XHUMHYCCKUM
YpaBHCHHUAM (MaCCH, 06’béMa, KOJIMYECTBA HMCXOAHOI'O BCIICCTBA HIIA
IMPpOAYKTAa pEaKIuu II0 HU3BCCTHBIM MacCCe, O6’béMy, KOJIMYCCTBY OOHOI'0 M3
HNCXOOHBIX BCUICCTB UJIK ITPOAYKTOB peaKI_II/II/I)

3.5

ChopMUpOBaHHOCTh YMEHHUH KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelICTBa MacCOBOM
uHpopMaluy, cetb IHTepHET U apyrue)




Kox
IPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTaThbl 0OCBOCHUN OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

ChopmupoBaHHOCTH ~ yMEHUW  COOMIOAATH  MpaBWIa  AKOJIOTHUYECKH
1€J1€CO000pa3HOro MOBEAEHUS B ObITY M TPYAOBOW JEATENbHOCTU B LENSIX
COXPAHEHHUS CBOETO 3/10POBbS U OKPYKaroIlel NMPUPOIHOI cpesibl, 0CO3HABATh
3.6 OTACHOCTh BO3/IEMCTBUS Ha KUBbIE OPraHU3MbI ONPEAETEHHBIX OPraHUUYECKUX
BeUIeCTB, MoHuUMas cMblca mokazarenss IIJAK (mpenenbHo pomycTUMOit
KOHIICHTPALMH), TOSCHATh Ha TpUMeEpax CIIOCOOBl yYMEHBIICHUS H Ipe.-
OTBpALICHUS UX BPEIHOTO BO3/AEHCTBUS HA OPraHU3M YeJIOBeKa

11 KJIACC
Kon . y
OBEDEMOTO [IpoBepsieMblie IpeIMETHBIE PE3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSEMOT
POBEp MPOTPaMMBI CPETHETO 00IIero 0Opa3oBaHUs
pe3ynbTaTa
1 TeopeTndeckne 0CHOBBI XUMUHU
Brnanenue cucteMolt XUMUYECKUX 3HAHUHM, KOTOpask BKIIFOYAECT:
OCHOBOTOJIATal0IIKe OHATUS (XUMHUYECKUN AJIEMEHT, aTOM, SJIEKTPOHHAs
00oJi0uKa aroma, S-, p-, d-3JIeKTPOHHBIEC OPOUTAIH ATOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTh, CTEIIEHb OKHCIICHUS, XUMUYecKast
CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBINA 00BEM, KpUCTAIIMUECKas PEIIETKaA,
TUIBI XUMHUYECKUX peakUuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, K30~ U
11 SHAO0TEPMHUUYECKUE, PEaKIIM HOHHOTO 0OOMEHa), pacTBOP, JEKTPOIIUTHI,

HERJIEKTPOJIUTHL, HJIEKTPOIUTHUECKAS TUCCOLMALINS, OKHUCIIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM PEaKIuu, XUMHUUYECKOE PABHOBECHUE);
TEOPUHU U 3aKOHBI (TEOPHS IIEKTPOIUTUYECKON mucconnanuu, [lepuonu-
yeckuii 3akoH JI.11. MeneneeBa, 3aKkoH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHMUS O
CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30TIaCHOM HCIOJIb30BaHNU BAXKHEHIITUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JEATEIHbHOCTH YeTIOBEeKa

ChopmupoBaHHOCTH YMEHUH BBISBIATH XapaKTePHbIE MPU3HAKH U
B3aMMOCBSI3b U3yYEHHBIX MOHATUH, IPUMEHSATH COOTBETCTBYIOIIHNE ITOHATHUS
1.2 IpU ONTUCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX BEIIECTB U UX
IPEBPAICHH; BBISBISATh B3aUMOCBS3b XUMUUECKUX 3HAHUHN

C TIOHATUSAMU U TIPEJCTABICHUSAMU JAPYTUX €CTECTBEHHOHAYUHBIX MTPEIMETOB

BrnaneHnne oCHOBHBIMH METOAaMH HAaYYHOT'O IMO3HaHHA BCUICCTB U XUMHUYCCKUX

1.3 .
sABIIeHUH (HaOmroieHe, U3MEpEeHUe, IKCIIEPUMEHT, MOECTUPOBAHHE)

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpCACIIATh BAJICHTHOCTD U CTCIICHb OKHUCJICHU
XUMHUYCCKHUX 3JIEMCHTOB B COCAUHCHUAX PA3JIMIHOTO COCTaBa, BUL

14 XUMHUYECKOM CBS3U (KOBaJICHTHaH, HOHHAas, MCTaJIJIMYCCKasd, BO,Z[OpO,Z[HaH) B
COCAMHCHUAX, THUII KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I KOHKPCTHOTI'O BCIICCTBA
(aTOMHaH, MOJICKYJIApHasA, HOHHAsd, MeTaJ'IJ'II/I‘-ICCKa}I)




Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

1.5

ITpoBepsieMbie MPEeIMETHBIC PE3YJIbTAThl OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM
MIPOrPaMMEI CPETHETO 00IIero 0opa3oBaHuUs

ChopMUpOBaHHOCTh YMEHUH OMPEEIATh XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopMupoBaHHOCTh YMEHUS KIACCUPHUIIMPOBATH XUMUUECKUE PEAKIHH T10
Pa3IMYHbIM NpU3HAKaM (YUCIy U COCTaBy pearupyroUIUX BELUIECTB, TEMJIOBOMY
3 exTy peakunuu, H3MEHEHUIO CTENIEHEel OKHMCIICHUS DJIEMEHTOB,
00paTUMOCTH peaKlUy, YIaCTHUIO KaTau3aTropa)

1.7

ChopmupoBaHHOCTh YMEHUN COCTABIISATh YPaBHEHUS PEAKINI pa3IUUHbIX
THUIIOB, MOJIHBIE U COKPAILlEHHbIE YPAaBHEHUS PEAKIMl HOHHOTO 0OMeHa,
YUHTHIBAS YCIOBUS, IIPU KOTOPBIX ATH PEAKIUHU UAYT A0 KOHIIA

1.8

ChopmupoBaHHOCTH YMEHUN MTPOBOJAUTH PEAKLINH, TOATBEPKAAIOIINE
Ka4yeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATh
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PaCTBOPax
HEOPraHMYECKHUX BEIECTB

1.9

CdopMHpOBaHHOCTH YMEHHI PACKPBIBATh CYIITHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHTEJIBHBIX PEaKIIUi MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO
OaylaHca dTUX peaKIui

1.10

CdopMHUpOBaHHOCTH YMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaxkiuu oT pa3auyuHbIX (aKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBACHATH XapaKTep CMEIICHUSI XUMHYECKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIITHETO BO3JICHCTBUS (IPHHIIUTI
Jle HlaTenne)

0611[3}{ W HCOPraHU4YCCKasa XUMUA

2.1

CdopmupoBaHHOCTH YMEHUN packpbIBaTh cMbIch [leproanueckoro 3akoHa
J.W1. MenzeneeBa U I€MOHCTPUPOBATH €r0 CUCTEMAaTU3UPYIOIIYIO, 00b-
SICHUTEJIBHYIO U TPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopmupoBaHHOCT YMEHUN XapaKTEPU30BaTh JEKTPOHHOE CTPOECHUE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoaoB [leproauyeckoin CUCTEMBI
xuMmuueckux anementoB .M. MenneneeBa, UCIOb3ys MOHATUSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETHUYECKUE YPOBHUY», OOBICHSThH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB U UX
COEIMHEHUH 10 Ieproaam U rpymnmnam Ilepuoauyeckoil CUCTEMbl XUMHUYECKUX
anemenToB [.M1. Menneneera

2.3

ChopmupoBaHHOCTH YMEHUN XapaKTEepPU30BaTh (OMUCHIBATD) OOIIHE
XMUMHYECKHE CBONCTBA HEOPTAHWYECKUX BEUIECTB PA3TUYHBIX KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHHE TCHETUUECKOMN CBSI3U MEXKY
HEOPraHMYECKUMHU BEUIECTBAMH C MOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIITUX
XUMHYECKUX PeaKIIii




Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMbie MPEeIMETHBIC PE3YJIbTAThl OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM
MIPOrPaMMEI CPETHETO 00IIero 0opa3oBaHuUs

CchopMUpOBaHHOCTh YMEHUH YCTaHABIMBATH IPUHAAICKHOCTD
HEOPraHMYECKUX BEIECTB 110 UX COCTABY K OIIPEACIEHHOMY KiIaccy (IpyIie)
COeMHEHUH (IIPOCThIE BELIECTBA — METAJLIbl U HEMETAJUIbI, OKCU/JIBL,
OCHOBAaHUS, KUCJIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH)
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ChopMHpOBaHHOCTh YMEHHUH MCIIOJIB30BAaTh XUMHUECKYIO CHUMBOJIUKY IS
cocrtaBiieHUs1 (OPMYJI BEIIECTB U YPAaBHEHUN XUMUYIECKHX PEAKIIHIA,
cucremarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/I€TIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbIi ras, yrieKucIibli ras,
aMMHUaK, raiéHasl U3BeCThb, HeraléHas U3BeCTb, IUThEeBas coJa, MUPUT U

Apyrue)

2.5

ChopmMupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATD) OOIIME
XMMHUYECKHE CBONCTBA HEOPTAHNYECKUX BEUIECTB PA3IUYHbIX KJIACCOB, MOJ-
2.6 TBEP>KJIaTh CYIIECTBOBAHHE FEHETHUUECKOM CBSI3U MEX]ly HEOPraHUYEeCKUMHU
BEILECTBAMU C IOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX
peakuui

CdopMHUpOBaHHOCTH YMEHHH TUTAHUPOBATD W BBITIOTHATH XUMUYECKUT
AKCTIIEPUMEHT (pa3JIoKeHHUE TIEPOKCH A BOJOPOa B IPUCYTCTBHH KaTalln-
3aTopa, ONpeAeTIeHIEe CPebl PACTBOPOB BEIIECTB C TOMOIILI0 YHUBEPCATEHOTO
WH/IUKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKOH
peaKIyu, peakini HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIIMU Ha Cybdar-,
2.7 KapOOHAT- ¥ XJIOpU/I-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHNE
AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «Metamsl»y 1 «HemeTtaius») B
COOTBETCTBUU C NIPABUJIAMH TEXHHKH 0€30TIACHOCTH TIPU 0OpaIeHUH

C BEIIECTBAMU U JITA0OPATOPHBIM 000PYIOBAaHHEM; TIPEACTABISTh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B (popMe 3amrch ypaBHEHUH COOTBETCTBYIOIINX
peakiuii U GOpMyYIIMPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB

CdopmupoBaHHOCTH YMEHUN COOIIOAATH MPaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYZIOH U JIabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE IIPABIIIa OOPALIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMH T10 BBITIOTHEHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB

2.8

CchopMupoBaHHOCTh YMEHUI XapaKTEepU30BaTh XUMHUYECKHE MTPOLIECCHI,
JeKalllye B OCHOBE IPOMBIIIIJICHHOTO MOJy4eHUsl CEpHOM KUCIIOTHI, aMMHUaKa, a
TaKke chOPMUPOBAHHOCTb MPECTABICHUH 00 OOIMX HAyYHBIX IPUHIUIAX U
9KOJIOTUYECKUX MPpOoOsieMax XUMHUUECKOTO ITPOU3BOICTBA

2.9

3 XUMHS U KU3Hb. PacuéTrl

ChopMUpOBaHHOCTH MPEICTABICHUNH O XMMUYECKON COCTABJIAIOLICH
€CTECTBEHHOHAYYHOU KapTHHBI MUpa, POJIM XUMUU B MO3HAHUU SBJICHUHN NPH-
PoJibl, B QOPMHUPOBAHUH MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€
(yHKUIMOHATLHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIEHUS TPAKTHYECKUX
3aJa4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO

3.1




Kon

IIPOBEPSEMOTO

ITpoBepsieMbie MPEeIMETHBIC PE3YJIbTAThl OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM
MIPOrPaMMEI CPETHETO 00IIero 0opa3oBaHuUs

pe3yibprara

MPUPOIHON cpeae

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTUUECKU aHATTM3UPOBATH XUMHUECKYIO
UH(POPMALIUIO, TIOIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPENICTBA MAaCCOBOM
KOMMYHHUKaIUU, ceTh VIHTepHeT U apyrue)

3.3

CdopMHpOBaHHOCTH YMEHHI COOIOATH TTpaBUiIa SKOJIOTHUECKH
11e71€c000pa3HOTO MOBEEHUS B OBITY U TPYIOBOI JEATENILHOCTH B LIETSAX CO-
XPaHEHHUsI CBOETO 3/I0POBbS M OKPYKAIOLIEH IPUPOIHON CPEIBI

3.4

Oco3HaBaTh OMACHOCTh BO3/JICUCTBUS HA )KUBBIE OPraHU3MBbI ONIPEACTIEHHBIX
BEIIECTB, MOHMMAast cMbIch nokazarenst [1/IK, mosicusaTh Ha nmpumepax crocoObl
YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPETHOTO BO3JEHCTBUS HA OPraHUu3M
YeJIoBeKa

3.5

ChopmupoBaHHOCTh YMEHUN MTPOBOJUTH BHIYMCIIEHUS C UCTIOJIb30BAHUEM
MOHATHS «MaccoBast J10Ji BEIECTBA B paCTBOPE», 00BEMHBIX OTHOILICHUN
ra3oB IPU XUMHUYECKUX PEaKIUAX, MaCChl BELIECTBA WM 00BbEMA ra3oB MO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM 00bEMY OJTHOTO U3
Y4YaCTBYIOIIMX B PEAKIIMH BEILIECTB, TEIJIOBOro 3 (dekra peakiui Ha OCHOBE
3aKOHOB COXPAaHEHUsSI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUU

ITPOBEPAEMBIE SJIEMEHTBI COAEPXXAHUA

10 KJTACC
Kon [IpoBepsieMblii 3JIEMEHT COJIEPHKAHUS

1 TeopeTndeckre OCHOBBI OPraHUYeCKO XUMHH
[Ipenmer oprannueckoit XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B TIOTYyUCHHUH

1.1 HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpoeHUs OpraHMYeCKUX coequHeHn A. M.
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CrtpykTypHbIe GOpPMYIBI OpraHudecKuX BemlecTB. [ oMonorus, uzomepus. XuMudeckas

1.2 CBSI3b B OPraHUYECKUX COCAMHEHUSAX — OJMHApHbIE U KpaTHbIe cBsi3H. [IpencraBienue o
KJTacCU(UKAIIUU OPraHUYECKUX BEIECTB

13 Homenknatypa opraHu4ecKux COeTUHEHHH (CUCTeMaThyecKas) U TPHBUAIIbHBIC

' Ha3BaHHUs BaXXHEHIINX PEICTaBUTENEH KIACCOB OPraHUMUECKHUX BEILIECTB

2 VYrieBoaopoisl

21 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psal. MeTaH u 3TaH — mpocTeine
MIPE/ICTAaBUTENH aJTKAaHOB: (PU3NYECKUE I XUMUYECKHUE CBOMCTBA (PEaKIuu 3aMeIICHUS U




Kon

[IpoBepsieMblii 3IEMEHT COJIEPHKAHUS

rOpeHus ), HaX0Xk/AEHUE B IPUPOJIE, IOTYYEHUE U IPUMEHEHNE

2.2

AJKeHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U IIPOIUJIEH — IPOCTENIIINE
MIPEICTaBUTENH aJIKEHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (peakuu
TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALIMH, OKUCIICHUS U TIOJUMEpU3aliT),
MIOJIy4eHUE U IPUMEHEHUE

2.3

AnkanaueHsl: OyraaueH-1,3 u metunOyranueH-1,3: cTpoeHue, BaXXHEUIINE XUMUICCKUE
cBoOMcTBa (peakuus noaumepusanun). [losyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI
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AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUSI, TOMOJIOTMUECKUH psil. ALIETUIIEH — ITPO-
CTeMIINI IPeICTaBUTENb aJIKUHOB: COCTaB, CTPOCHUE, GPU3NUYECKUE U XUMUYECKHE
CBOMCTBa (peakuy r’UAPUPOBAHUS, TAIOTE€HUPOBAHUS, THIpATallU1, TOPEHUs), 110~
Jy4EHUE U IPUMEHEHNE

2.5

Apensl. benson: cocras, cTrpoeHue, PU3NUECKUE U XUMUYECKUE CBOMCTBA (PeaKuu
raJIOrTeHUPOBAHUS U HUTPOBAHUS), MIOJIydeHUE U IPUMEHeHHe. Toyou: cocTas, CTpo-
eHue, pU3nvYecKre U XUMUYECKUe CBOMCTBA (peakuu rajJoreHUpoBaHUsS U HUTPO-
BaHU), IOJyYeHHUE U TpUMeHeHne. TOKCHYHOCTh apeHoB. [ eHeTnueckas CBA3b MEXKIY
YTIE€BOAOPOIaMH, TPUHAIIEKAUTUMH K Pa3IMYHBIM KJlaccaM

2.6

[IpupoaHble HCTOYHUKH YTaeBoA0POoJ0B. [IprpoaHblil ra3 u nomyTHbIe HE(PTAHbBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CriocoOb! nepepaboTku He(TH: TIEPErOHKa, KPEKUHT
(TepMHUYECKUH, KaTaTUTHYCCKUH ), muposm3. [IpoaykTer mepepaboTku HedTH, UX
MPUMEHEHHE B TIPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOAYKTHI €10
nepepadoTKu

Kucnopoacoaepxaiiye opraHudecKiue CoeTMHEHUS

3.1

[IpenenbHbIe 0THOATOMHBIE CIIUPTHL. MeTaHOJ U 3TaHOJI: CTPOCHHE, (PU3HUECKre

Y XUMHYECKUE CBOMCTBA (PeaKIK ¢ aKTUBHBIMU METaJlIaMH, TaJIOr€HOBOJIOPOIaMH,
ropeHue), npuMeHeHue. Boopoanbie cBsi3u MeX Iy MOJIeKynamMu ciupToB. [leiicTBue
METaHoJIa ¥ 3TaHOJIa Ha OPraHu3M 4esioBeka. MHOroaTroMHble CUPTHL. DTUIICHTIIUKOJb
U TJIMLEPUH: CTPOEHUE, (PU3NUECKHe U XUMUYECKUE CBOMCTBA (B3aUMO ICHCTBUE CO
IIEJIOYHBIMU METAJUIAMU, KaYeCTBEHHAs PEaKIusi Ha MHOTOATOMHBIE CITHUPTHI).
JleiicTBue Ha opranu3M dejoBeka. [I[pumeHeHne ruieprHa u dTUICHTJIMKOISA

3.2

®deHoJI: CTPOCHUE MOJICKYIIBI, (PU3UYCCKHE U XUMHUUECKHE CBONCTBA. TOKCUYHOCTD
(denona. [Ilpumenenue GpeHoa

3.3

Anberuabl 1 KeToHbl. DopManbaeru, aleTanbIeru/l: CTpoeHne, (GU3NIECKUe U XU-
MUYECKHE CBOMCTBA (peaKIM1 OKUCICHUS U BOCCTAHOBIICHHUS, KAUECTBEHHBIE PEaKIUN),
MOJy4YeHUE U IPUMEHEHUE

3.4

O,Z[HOOCHOBHLIC MMpEaACIIbHBIC Kap60HOBBIC KHUCJIOTBI. MypaBLI/IHaH " YKCYCHAas KHUCJIOTBI:
CTPOCHUC, (1)1/13I/II-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IC JJI Kilacca KHUCJIIOT,
peaKknud 3Tep1/1¢)1/11<au1m), MOJIYYCHUC U ITPUMCHCHUC. CTCapI/IHOBaSI H OJICMHOBasdA
KHCJIOTBI KaK IPCACTABUTECIIN BBICHINX Kap6OHOBBIX KUCIIOT. Mblia KaK COJIM BBICIIHX
Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeiicTBHe

3.5

CnosxHbIe 3(1)I/IpLI KakK IMPOU3BOAHBIC Kap6OHOBBIX KHUCJIOT. FI/I,Z[pOJ'II/B CJIOKHBIX B(I)I/IpOB.




Kon

[IpoBepsieMblii 3IEMEHT COJIEPHKAHUS

Kupsr. I'maponus xupos. [IpuMeHnenne xupoB. bruonorudeckas poib KUPOB

3.6

VYTraeBoibl: cocTaB, Kiaccu(ukanus yriaeBo1oB (MOHO-, M- U moymcaxapuabl). ['o-
K032 — MIPOCTEUIINI MOHOCAXapH/I: 0COOEHHOCTH CTPOEHUS MOJICKYJIbI, (PU3NIECKUE U
XMMMUECKHE CBOMCTBA (B3aumoieiictBue ¢ ruapokcuiom meau(ll), okucnenue
aMMMa4YHBIM pacTBOpoM okcuia cepedpa(l), BocctanoBieHue, OpoxeHne TIIFOKO3bI),
Hax0XJACHUE B IPUPOJIe, NPUMEHEHHe, Onosiorndeckas poJib. @otocunres. Ppykrosa
KaK M30Mep TII0K03bl. Kpaxmai u nemrono3a Kak mpupoaHeie noaumepsl. CTpoeHne
Kpaxmalia ¥ IeJUTI0I036l. OU3NYecKne 1 XUMHUYECKHE CBOMCTBA Kpaxmaa (THIPOJIH3,
Ka4eCTBEHHAs PEaKIHsi C HOJIOM)

A3oTcoeprKale OpraHndeckie CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE OpraHuvecKue coeuHeHus. DU3ndeckue u Xu-
MHUYECKHE CBOMCTBA aMUHOKUCIIOT (HA TTpUMeEpe rIauinHa). bruosioruueckoe 3HaueHue
amMuHOKHCIIOT. IlenTrabr

4.2

benku xak mpupogHBIe BEICOKOMOJICKYIISIpHBIC coequHeHus. [lepBuunas, BTopudHas u
TPETUYHAS CTPYKTypa 0eIKoB. XUMHYECKHE CBONCTBA OCIIKOB: THAPOJIN3, ICHATYpaIus,
KaueCTBEHHBIC PEaKIINK Ha OeIKU

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OcHOBHbBIE IOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTENIEHb MOJIMMEPU3aLliK, CPEAHSsI MOJIeKysipHas Macca. Oc-
HOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYIIIPHBIX COETUHEHUI — MOJIMMEpHU3aIus

Y TIOJIMKOHICHCALIUS

5.2

BKCHepI/IMeHTaJ'IBHBIe MCTOJbI U3YYCHUA BCUICCTB U UX HpCBpaH.IGHHfIZ O3HAaKOMJICHHE C
o6pa3uaMH IMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY4YyKOB. HOHy‘leHI/IC
CUHTCTHUYCCKOI'O Kay4yyKa U PE3UHBL

11 KJTACC

Kon
1

[IpoBepsieMblii 371eMEHT CoJIep>KaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XUMHUUECKUH 37eMeHT. ATOM. SIApo aToMa, U30TONbI. DJIEKTPOHHAast 000JI04Ka. DHEp-
TeTHYECKUE YPOBHH, OAYPOBHHU. ATOMHBIC OpOHTalH, S-, P-, d-31emenThl. OcoOeH-
HOCTHU pacrpeaeseHns IEKTPOHOB M0 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIPEX NEepUOJIOB. DIEKTPOHHAS KOH(UTYpallus aTOMOB

1.2

[lepuoanueckuii 3akox u [lepuoanyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB

J.1. MenaeneeBa. CBs3b NEPUOINUYECKOTO 3aK0oHa U [leprogudyeckoit CUCTEMBI XU -
Muueckux aemeHToB .M. Menaeneesa ¢ COBpeEMEHHOW TEOPUEH CTPOECHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX U CJIOKHBIX BEUIECTB IO TPYIIaM U Nepuojam. 3Ha4YeHUE MEPHOINYECKOTO




Kon

[IpoBepsieMblii 3IEMEHT COJIEPHKAHUS

3aKOHa B Pa3BUTUH HAYKU

Crtpoenue BemiecTBa. XUMUYECKast CBsI3b. BUbl XUMHUYECKOM CBSI3U (KOBaJECHTHAs
HETIOJISIpHAs U TMOJISIpHAsi, HOHHAs!, MeTaJinyeckasi). IOHbI: KaTHOHBI U AaHUOHBI.

1.3 . . .
MexaHn3Mbl 00pa30BaHK KOBAJICHTHOW XMMHYECKOH CBsI3U (OOMEHHBIN U JIOHOPHO-
akK1enTopHseIil). Bomopoanas cBs3b
1.4 BanenTtHocTh. DnekTpooTpuniatenbHOCTh. CTEleHb OKUCIICHUS
BemectBa MoJIeKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH TTOCTOSTHCTBA COCTaBa
15 BellecTBa. THUITbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
' KpucTaumdeckoi pemérku. [lonarne o nucnepcHbIX cucreMax. McTuHHbBIE 1
KOJUTOMJIHBIE PAaCTBOPBI. MaccoBas 1015 BEIIECTBA B pACTBOPE
16 Knaccudukanus HeopraHuueckux coequHeHnii. Homenknarypa HeopraHmueckux
' BEIIECTB
Xumunyeckas peakuus. Kiaccupukanus XMMHUUECKUX peakuii B HEOPraHUYECKOM
1.7 Y OPTaHUYECKOW XMMUH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHUS
Y TIPEBPAIICHUS YHEPTUU TTPU XUMHUECKUX PEAKITHASIX
1.8 CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB
19 OO6partumbie peakiuu. XUMHYECKOe paBHOBecHe. DAaKTOPHI, BIUSIONINE HA COCTOSTHUE
' xuMuueckoro paBHoBecus. [Ipunuun Jle [llaTense
110 DnexTponuTHueckas auccoruanus. CunbHble U caalble 31eKTpoauThl. Cpesa BOIHBIX
' pPacTBOPOB BEIIECTB: KUCIas, HEWTpasibHas, I1eoyHas. Peakiuu mHoHHOTo 0OMeHa
1.11 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
2 Heopranunueckass xumust
Hewmerannsl. [lonoxxenne Hemeramnos B [lepuonyeckoit cucteMe XMMUYECKUX 3JI€-
21 MenToB /.M. MeneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DU3HYECKHE CBOMCTBA
' HEMETAIJIOB. AJNIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa
U yTJIepo/ia)
XUMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TAIOT€HOB, CEPHI, a30Ta, Gocdopa,
2.2 yriaepoaa U KpEMHUS) U UX COeIMHEHUH (OKCHUIOB, KUCIOPOACOACPKALUX KU CIIOT,
BOJIOPOJIHBIX coeuHeHuit). [[puMenenne BaXXHEUIITNX HEMETAIJIOB U UX COSAUHEHUN
Mertamnsl. [lonoxenue meramioB B [lepnoanueckoil cucreMe XUMHUYECKHUX JIEMEHTOB
23 J.W. MengeneeBa. OCOOEHHOCTH CTPOCHUS FIEKTPOHHBIX 000JI0UEK aTOMOB METAIIIOB.
' O6mue ¢puznueckue cBoiicTBa MeTamioB. CIUTaBbl METAIUIOB. DIEKTPOXUMUYECKHUH P
HaIpsHKEHU METaJIOB
XUMHUYECKUE CBOMCTBA BAKHEHIIIUX METAJUIOB (HATPUil, KA, KalnbIWii, MarHUHA,
2.4 ATIOMHUHHH, IUHK, XPOM, KEJIe30, Me/Ib) U UX coequHeHn. O01ue crocoObl MoTyYeHus
MeTauioB. [I[puMeHeHe MeTaioB B OBITY U TEXHUKE
2.5

I'eneTnueckas CBA3b HEOPraHn4YCeCKuUX BCUICCTB, IPUHAMJICI)KAIIUX K PA3JIMYHBIM




Kon [IpoBepsieMblii 3IEMEHT COJIEPHKAHUS

Ki1accaM

3 XUMUSA U KA3HD

Ponp xumuu B obecrieueHnr SKOJIOTHIECKOM, FJHEPreTHIECKOM U MUILEBON Oe3ormac-
3.1 HOCTH, Pa3BUTUU METUIIMHEL. [IOHATHE 0 HAYYHBIX METOIaX TTO3HAHUS BEIIECTB U XU-
MHYECKUX PEaKLNi

[IpencraBnenns 06 0OMMX HAYYHBIX TPUHIIUIIAX POMBIIIIJICHHOTO MOTYyYEeHUS
BAKHEMIINX BEHIECTB. YEI0BEK B MUPE BEIIECTB U MATEPUAJIOB: BaXKHEHIIINE

3.2 CTPOMTEIIBHBIE MAaTEPHUAIIbI, KOHCTPYKLIMOHHBIE MaTepUaAJIbl, KPACKH, CTEKJIO, KEpAMUKA,
MaTtepuaisl Ui JJIEKTPOHUKHU, HAHOMAaTepHaibl, OpPraHUYECKUe

1 MUHEpAJIbHBIE YI0OpEHUS

XUMUS U 30pOBBE YEJIOBEKA: MPaBUIIA UCII0JIb30BAaHUs JI€KApPCTBEHHBIX MIPENapaToB,
3.3 IpaBuia 6€30MacCHOTO UCIOIb30BAaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCETHEBHOM
KU3ZHU
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Ckamnep.
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DNEeKTPOHHBICTIOCOOMS(IIEKTPOHHBICHAT IS, THBIETIOCOOUSATIOXUMHH ).
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