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MOSICHUTEJIbHASI 3ATIMCKA

[IporpaMma Mo XMMHUHM Ha YPOBHE CpemHEro odmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe PDemepanpHoOro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B
Poccutickoit @eneparumy, TpeOOBaHHUI K pe3ysibTaTaM OCBOCHHS (eepaibHOM 00pa30oBaTeIbHOM MporpaMMsl cpeaero oomero oopasosanust (POIT COO), npencTaBieHHBIX
B DenepanbHOM rocyaapcTBeHHOM oOpazoBatenibHoM ctangaapte COO, ¢ yuérom KoHrenuu npemnogaBanus y4eOHOro nmpeaMeTa « XUMHsD) B 00pa30BaTeIbHBIX OpTraHH3aIHIX
Poccuiickoii dexepanun, pean3yomuX OCHOBHBIE 00pa30BaTeIbHbIE IPOIPAMMBL, U OCHOBHBIX MoiokeHHH «CTpareruu pa3Butus Bocriutanus B Poccuiickoii denepanun Ha
nieproa g0 2025 roxa» (Pacniopsbxenue [Ipasurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NO/IX0/I0B K pa3paboTKe MporpamMMbl 110 XUMHH, K ONPEIETICHUIO 00Iel cTpaTern o0y4YeHusl, BOCIIMTAHUS M Pa3BUTHS 00YYaIOIINXCSl CPEACTBAMH Y4eOHOTO
npeamera « Xumush» 11 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KOHIIeNTyanbHbIe mostoxkeHus PI'OC COO o B3auM000YCIIOBICHHOCTH IIEJICH, COJCPIKAHMUS, PE3YJIbTAT OB
00y4eHust U TpeOOBaHHH K YPOBHIO ITOJJ'OTOBKH BBIITYCKHHKOB.

Xumudeckoe o0pa3oBaHUe, MOITYYaeMOE BBITYCKHUKaMH 00Ieo0pa3oBaTelbHOM OpraHU3alliy, SBIISETCS HEOTHEMJIEMON YacThio MX 00pa3oBaHHOCTH. OHO CITYXKHT
3aBEpIIAONIMM ATANOM Pealn3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, NMPHCYIIMX IIEIOCTHOM CHCTEME XUMHYECKOro oO0pa3oBaHHs. DTH
LEHHOCTH KacaloTCsl IO3HAHUSI 3aKOHOB MPUPObI, (OpMHUPOBaHMS MUPOBO33PEHUSI M O0IIEH KyIbTYphI YEIOBEKa, a TAKXKE IKOJIIOTMYECKH 00OCHOBAHHOT'O OTHOUICHUSI K CBOEMY
3JI0POBBIO U MPUPOJIHOI cpexe. Peanusyercs xumudeckoe oOpa3oBaHue 00yJarOIIMXCsl HA YPOBHE CPEAHEro o01iero oopa3oBaHus CpeICTBAMHU yu4eOHOro MmpeaMeTra « XHUMUs»,
COZIep)KaHUe U MOCTPOEHHE KOTOPOr'o ONpeJesieHbl B POrpaMMe 110 XUMUU ¢ Y4ETOM Criel(UKN HAYKH XUMUH, € 3HaYeHHs B MO3HAHUU IPUPOJIBI U B MAaTEPUAIILHOM KU3HU
o011ecTBa, a TakKe ¢ yuéToM OOIIMX Lielieil U MPUHIMIIOB, XapaKTEePU3YIOIMX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero obiiero oopazoanus B Poccuiickoit @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UIPAeT 0COOYIO pOJib B COBPEMEHHOM IMBUIIM3AIIMH, B CO3JIJAHUU HOBOI 0a3bl MaTepUaibHON KynbTypbl. OHa BHOCHT
CBOI1 BKJIaJ B ()OPMHUPOBAHHE PAIIMOHAILHOTO HAYYHOTO MBIIIICHHS, B CO3JJAHUE 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpPYKaIOIEeM MHUPE KakK O €IUHCTBE IPUPOJIbI M YEIOBEKa,
KoTOopoe (OpMHUPYETCS B XMMHUK HA OCHOBE TIOHMMaHMs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOLIEr0 MUPa, OCO3HAHMSI B3aUMOCBSI3U MEX/1y CTPOSHHEM BEIECTB, UX CBOMCTBAMH U
BO3MOXKHBIMH 00JIACTSIMH ITPUMEHEHHUSL.

TecHo B3auMOICHCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTalla HEOThEMIIEMOH YaCThI0 MUPOBOH KYJIbTYphI, HEOOXOJUMBIM YCIIOBHEM YCIELIHOTO TPpyJa
KHU3HU KaXa0ro uieHa oOmiectBa. CoBpeMeHHas XMMHs KaK HayKa CO3WJaTelbHas, KaKk Hayka BBICOKMX TEXHOJIOTHI HAalpaBjeHa Ha peEIleHHe TJI00ANbHBIX MpoOIeM
YCTOWYMBOI'O Pa3BUTHUSI YEJIOBEUECTBA — CHIPEBOM, YHEPreTHUECKOM, THIIEBOH, SKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B coorBercTBHU ¢ OOIIMME LENSIMH U TIPUHIMIIAME CPETHEro o0Iiero oopa3oBaHus copepxkanue npeamera «Xumus» (10—11 kiacchl, 6a30BbIil YPOBEHb U3y4CHHS)
OpPHEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOATOTOBKY OOYYAIOIIUXCS, HEOOXOAMMYIO MM Uil BBIPAOOTKM MHPOBO33PEHYECKHX OPHEHTHPOB, YCIIEIIHOTO
BKITIOUEHUS B KU3Hb COLIMYMA, MIPOJIOJDKEHHUS] 00pa30BaHMUs B Pa3IUUHBIX O0IACTSX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBSIIOIIUMH  TIpeaMeTa «XUMUS» SBISIIOTCA 0a30BbIe Kypchl — «OpraHumdeckas xumus» U «OOmas W HeopraHWdeckas XHMHSD», OCHOBHBIM KOMIIOHEHTOM
CoJZIep KaHUSI KOTOPBIX SIBIITFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWHA MO HEOPTaHWYECKOH XUMUH (C BKIIOUCHHEM 3HAHWH M3 OOIIEH XMMHM) W OPraHHYECKONH XUMUM.
dopMupoBaHHE JAaHHOW CHCTEMBI 3HAHWN MPU U3YyYCHUH IpeAMeTa 00ECIeUnBACT BOZMOKHOCTh PACCMOTPEHHS BCETO MHOTO0Opa3Msl BEIIECTB HA OCHOBE OOIIMX IOHSTHUH,
3aKOHOB U TEOPUNA XUMHH.

Crpykrypa comepikanus KypcoB — «Opranudeckas xumus» u «OOIIasi ¥ HeOpraHuueckas XUMUs» chOPMUpPOBaHA B MPOrpaMMe MO XMMHHU HAa OCHOBE CHCTEMHOTO
MOX0/1a K M3YUEHHIO YIeOHOro MaTepuaia W OO0yCIIOBIEHA MCTOPHMUYSCKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMWN Ha ONPENeNEHHBIX TEOpPETHYeCKHX YpoBHiX. Tak, B Kypce
OpPraHNYECKON XWMHHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYCCKOW TEOPHH CTPOSHHS OPTAaHMYECKUX COCIMHEHHH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX H
AJIEKTPOHHBIX TPENCTABICHUH O cTpoeHuH BemecTB. CBeleHMs 00 M3y4aeMBIX B Kypce BEIIeCTBaX NAIOTCS B PA3BUTHH — OT YTJIICBOAOPOAOB IO CIOXKHBIX OHMONIOTHYECKH
AKTUBHBIX COSAWHEHMNA. B Kypce opraHnueckol XUMUH TOTyJaloT pa3BUTHE CPOPMUPOBAHHEIE HA YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus IepBOHAYATBHEIC TIPEICTABICHUS O
XUMHYECKOH CBS3H, KIIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOICTB BEIIECTB OT X CTPOCHUS, O XUMUIECKOH PEaKIINH.



[Tox HOBBIM yTIIOM 3peHUs B IpeaMeTe « XHUMuUsh» 0a30BOr0 YPOBHSI pacCMaTpHBAETCsl M3YdEHHBIH Ha YpOBHE OCHOBHOI'O 00IIero 00pa3oBaHus TEOPETHIECKUI MaTeprall
1 (aKTOJOTMYECKHE CBEJCHUSI O BEUIECTBaX M XMMHUUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHudeckas XUMHs» OOydaromuMCs MpeIoCTaBIIseTCs
BO3MO)KHOCTb OCO3HATh 3HAYEHHE MEPHOIUUECKOTr0 3aKOHA C OOLIETEOPETHYECKUX M METONOJIOTMIECKUX MO3UINH, TIIyOsKe TIOHATh NCTOPHYECKOE N3MEHEeHHe (pYHKIHUHI 3TOro
3aKOHa — OT 0000IIaroNIe 10 00BSCHSIONIEH 1 TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMH O Ba)KHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOSCHHH, CBOWCTBaxX M INPUMEHEHHWH, a TAK)KE O XMMHYECKHX PEaKIHsIX, WX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AoroiHsercst B Kypcax 10 u 11 KiaccoB 3jeMeHTaMH CoJiep)KaHHs, IMEIOIUMH KYJIBTYPOJIOTHYECKUI U TPUKIIAJHON XapakTrep. DTH 3HaHUS
CHOCOOCTBYIOT TIOHUMAaHHIO B3aMMOCBSI3U XMMHH C JPYTMMHU HayKaMHM, PacKphIBarOT €€ poiib B IMO3HABATEIBHON M MPAKTHYECKOW NESTENbHOCTH YelIOBEeKa, CIIOCOOCTBYIOT
BOCIIUTAHHIO YBaYKEHHs K MPOILIECCY TBOpYECTBA B OOJNACTH TEOPHU M IMPAKTHYECKUX MPUIIOKEHUH XMMUH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO U
JIMYHOCTHO 3HAYUMBIX ITPpOOJIeMax, CB3aHHbBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HH()OPMAIIMIO M TPUMEHATH €€ /ISl TOMOHEHHSI 3HAHUM, PEIIeHNs] MHTEIUIEKTyalIbHBIX U
9KCIIEPUMEHTAIIBHBIX HCCIIEIOBATENILCKUX 3a7ad. B 1enom coiepikanue ydeOHOro mpenmera «XUMHsD) TAHHOTO YPOBHSI M3y4eHHs OPHEHTHPOBAHO Ha (OpMHpOBaHHE Yy
00yJaronyxcsi MHPOBO33PEHYECKOW OCHOBBI JJIsl MOHUMAaHUsS (QUIOCO(DCKUX HIEeH, TakuX KaK: MaTepualibHOe €IWHCTBO HEOPraHMYeCKOr0 W OpraHMYecKoro Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEII[ECTB X COCTABOM M CTPOCHHEM, I03HABAEMOCTb ITPUPOJHBIX SIBJICHHUH IyTEM dKCIIEpHUMEHTA U PEIISHNs IPOTHBOPEUN i MeX/1y HOBBIMHU (pakTamu
Y TEOPETUYECKHUMU MPEATIOChUIKAMH, OCO3HAHHE POJIM XUMHHU B PEIICHHH SKOJIOTUUECKHUX MPOOIIeM, a Tarkke MpodiieM cOepeKeHNs] FHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IAaHUs
HOBBIX TEXHOJIOTHH U MaTepHralioB.

B mnane peUICHUA 3a/ia4 BOCIIMTAHW A, Pa3BUTUA U COLIUATIN3alluN o6yqa}0Lu1/1xcs; IPUHATHIC HpOFpaMMOﬁ IO XUMUHU MOJAXOJbI K OIIPEACTICHUIO COACPIKAHNA U TTIOCTPOCHU A
npeaMeTa npeaycMaTpuBaloT (JOPMHUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHH, MMEIOIMX 0a30BOE 3HAUCHUE MJIS PAa3IMYHBIX BHIOB JEATENBHOCTU: PELIeHHs IpodieMm,
IIOKMCKa, aHaIu3a U 00paboTKH HH(OpPMAIUK, HEOOXOIUMBIX Ul MPUOOPETEHHs ONbITa MPAKTHYECKOW M MCCIEN0BATEIbCKON NEeATENbHOCTH, 3aHMMAIONIEeH Ba)KHOE MECTO B
MIO3HAHUU XUMUH.

B npakTuke npenojaBaHusi XMMHUU KaK HA YPOBHE OCHOBHOT'0 00I1I€ro 00pa3oBaHUs, TaK U Ha yPOBHE CPEIHEr0 00LIEro 00pa3oBaHusl, IIPU ONIPEAEICHUN COJCPKATENbHON
XapaKTePUCTUKH LieJiel N3y4yeHHs IIpeMeTa HallpaBIeHueM MIepBOCTEIICHHON 3HAYMMOCTH TPAAUIIMOHHO NPHU3HAETCs (POPMHUPOBAHNE OCHOB XUMUYECKOH HayKu KakK 00JacTH
COBPEMEHHOI'O €CTECTBO3HAHUSI, MPAKTUYECKOH AEATENbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOHM KylbTyphl. C METOIMUYECKOM TOUKH 3PEHHS TaKOH MOAXOM K
OIIPEJICTICHUIO LIeNIeH N3ydeHUs [IPEAMETa SBIISETCS BIIOJIHE ONPaBJAHHBIM.

CormnacHo JaHHOW TOYKE 3pPEHUS TIaBHBIMHU IETIIMHU H3YdeHH npeaMera « XuMus» Ha 6azoBoM ypoBHe (10 —11 xi1.) sBistroTCst:

. (hopMHUpPOBaHUE CUCTEMBI XUMUUYECKUX 3HAHUI KaK BaKHEHIIICH COCTABIISIONIEH eCTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOU JIeXKAT KITFOUEBBIE TIOHATHS,
(yHIaMEeHTAJbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M IIOHUMAaHHE CYIIHOCTH JOCTYHHBIX OOOOIIEHHWA MHPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJIEHHE C NCTOPUEN MX Pa3BUTHUS U CTAHOBIICHNS,

. (dopMHUpOBaHHE W pPa3BUTHE NPEACTABICHHH O HAay4HBIX METONAaX MO3HAHMS BEIIECTB M XHMHYECKHX DEaKUid, HeoOXOOMMBIX Ui MPUOOpETEHHs YMEHHI
OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUYECKHX SBJICHUH, IMEIOIINX MECTO B IIPUPOJIE, B MPAKTUYECKOM 1 TIOBCEAHEBHOM KHU3HU;

. pa3BUTHE YMEHHH U CHOCOOOB MESITENBLHOCTH, CBS3aHHBIX C HAOIIONCHHMEM M OOBSCHEHHEM XHUMMYECKOrO SKCIEPHMEHTA, COOJIOJCHHWEM IIPaBWII OE30I1acHOTO
0oOpaIeHns ¢ BemeCTBaMU.

Hapsiny ¢ aTnm, copeprkaTenbHast XapakTepUCTHKA [ETIeH U 3a1a4 N3y9eHHs IpeMeTa B IPOrpaMMe 1o XMMHUM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHHU C HOBBIMH
MIPUOPUTETAMH B CHUCTEME CpefHero odmero odpasoBaHus. CeromHs B MpENOJaBaHWM XUMHHU B OOJNbIIEH CTEHNEHH OTAAETCA MPEANOYTEHHE MPAKTHYECKOH KOMIIOHEHTE
coZiepkaHusl OO0ydeHHs, OpPUEHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHHMKA O0IIe0Opa3oBaTENbHOM OpraHM3alWH, BIIAZCIOIIEr0o HEe HAO0OpOM 3HaHMH, a (PyHKIMOHAIBHOU
TPaMOTHOCTBIO, TO €CTh CITOCO0aMH M YMEHHSAMH aKTHBHOTO TIOJyYEHNUS 3HAHUH 1 IPIMEHEHHS MX B PEaIbHON JKU3HM JJISI PEIICHNS PAKTUIECKHX 3a/1a4.

B cBs131 ¢ 3THM IpM M3y4IEeHUH TpeaMeTa « XUMHUD JOMUHHUPYIONIEe 3HAaUeHNE TPUOOPETAIOT TaKUe IeH 1 3a/1a9H, Kak:



ajanTarys o0yJarolMxcs K YCIOBHSAM JWHAMHYHO Pa3BHBAIONICTOCS MHpPA, (OPMHPOBAHUEC WHTEIUICKTYaThbHO Pa3BHTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHHMIO,
COTPYAHUYECTBY, CAMOCTOSTSILHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHN B KOHKPETHBIX )KH3HEHHBIX CHUTYAIIUSIX, CBSI3aHHBIX C BEIIICCTBAMH M UX IIPUMCHCHHUEM;

(hopMHUpOBaHUE Y 00YJAFOIIUXCS KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIINH ), IMCIOIINX YHUBEPCATHFHOE 3HAUCHHE JUIS PA3INIHBIX BUIOB NEATCILHOCTH: PEIICHUS
po0JIeM, MTOUCKA, aHATH3a U 00pab0TKK MH(OPMAIINH, HEOOXOTUMBIX IS IPUOOPETCHHUS OIBITA ICATCILHOCTH, KOTOPas 3aHUMAET BaXKHOS MECTO B IIO3HAHUN XUMUH, a TAKIKE
JUTS OLICHKY C TIO3MITUH SKOJIOTHYECKOI 0€30MacHOCTH XapaKTepa BIHMSHUS BEIICCTB U XUMHUECKHX TIPOIIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOTHYIO CPEY;

Pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYCCKUX CITOCOOHOCTEH 00YUaIOMIMXCS: CIOCOOHOCTH CaMOCTOSTEILHO PHOOPETATh HOBBIC 3HAHHUS 110
XUMHHU B COOTBETCTBUH C KU3HCHHBIMY MMOTPEOHOCTSAMHU, HCIIOIH30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIs TIOUCKA U aHaJN3a YIeOHOW U HAYYHO-TIONYJISIPHOM
UH(POPMAIIUH XUMHUUECKOT'O COJICPKAHNS;

(hOpMHpPOBAaHHE M Pa3BUTHEC Y OOYJAFOIIMXCS ACCOIMATHBHOIO W JIOTMYECKOTO MBIILICHHS, HAOMIOAATEILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIe OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, MPH TUTAHUPOBAHHUHU U MPOBEACHUN XUMHUCCKOT0 IKCIIEPHUMEHTA;

BOCMHTaHUE y O0y4aroUmmxcsi yOeKJIEHHOCTH B T'YMaHHCTHUUECKOH HANpPaBIEHHOCTH XMMUH, €€ Ba)KHOM pPOJM B PEUICHHH TJI00AJNBHBIX MPOOJIeM pPalOHAIBHOIO
HpI/IpOJIOHOJ'IBSOBaHI/ISI, TTIOITIOJTHCHU ST BHGPFGTH‘IGCKI/IX peCprOB u COXpaHeHI/IH l'[pI/IpOZIHOFO paBHOBCCI/Iﬂ, OCO3HAaHUA HeO6X0)II/IMOCTI/I 6epe>1<Horo OTHOILUCHHUA K npnpozle u
CBOCMy 3)10pOBbIO, a TaKXe l'IpI/IO6peTCHI/I${ OIbITa HCIIOJIB30BaAHUA HOJ'Iy'—ICHHBIX 3HaHPII>lI JJIs1 l'IpI/IHSITI/ISI FpaMOTHLIX peI_HeHI/Iﬁ B CI/ITyaIlI/IﬂX, CBA3aHHBIX C XUMHUYCCKUMMU
SABJICHUSIMHU.

B yueOHOM mane cpeHero o01iero o0pa3oBaHust mpeaMeT « XuMus» 0a30BOro YPOBHS BXOJHT B COCTaB MPEAMETHON o0nacTi « ECTecTBEHHO-HAYUHBIE TPEAMETHI».

OOliiee 4nCII0 YacoB, OTBEAEHHBIX Ul M3YUSHHs XUMUH, Ha 0a30BOM ypOBHE CpeJHero odiero oopazoBanus, cocraBisier 68 wyaco: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kmacce — 34 gaca (1 yac B Hezeno).



COJAEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBBI OPraHNYECKON XUMHH

[Ipenmer oprannyeckoil XuMun: e€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAUEHHE B TIOJyYCHHH HOBBIX BEIECTB M MAaTepHaJoB. Teopus CTPOCHUS OpraHWYeCKUX COETNHEHUH
A. M. ByrnepoBa, e€ ocHOBHbIE NooKeHHs1. CTPYKTYpHBIE (OPMYIIBI OPraHMYECKUX BellecTB. [ omMonorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHMYECKUX COSITUHEHUSX —
OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o xiaccuuKalMy OpPraHUYECKHX BellecTB. HoMeHKmaTypa opraHM4YecKuX COSAMHEHWH (CHCTeMaTWudecKas) M TPHBHAJIbHBIE HAa3BaHUS BaKHEHIINX
npefcTaBUTeNIel KIaccoB OPraHNYECKUX BEIECTB.

OKCHepUMeHTAbHBIE METOAbl M3y4eHHs BEUIECTB M HMX IPEBPAILCHUI: O3HAKOMIICHWE C o0pa3laMu OpPraHWYecKHX BEIIECTB M MaTepHaJlaMH Ha UX OCHOBE,
MOJICTIMPOBAHHE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAONIOAEHHE M ONHMCaHWE JEMOHCTPAIMOHHBIX ONBITOB MO IPEBPALICHHIO OPraHUYeCKHX BELIECTB NpPU HarpeBaHUU
(nnaBneHue, 0OyrIMBaHUE U TOPEHUE).

Yraesoaoponsl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHUH psifl. MeTaH U 3TaH — NpOCTEHIINe NPEICTABUTENN ATKAHOB: (PM3MYECKHE U XUMUYECKHE CBOMCTBA (PeaKIMy 3aMeIIeHHs
Y TOpEHHUs1), HAXOXKJICHUE B IPUPOJIE, OIydeHUE U TIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOSHUE, TOMOJOTHUECKHH psil. DTHICH U NPOIMICH — MPOCTEHINE MPEICTABUTENN ANKEHOB: (DU3MUYECKMe M XUMHYECKUE CBOWCTBA (peaKiiu
THJPUPOBAHMS, FAJIOTEHUPOBAHUS, TUAPATALINY, OKUCICHHS U MOJIMMEPHU3ALIUN), TOTy4YeHUE 1 MPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u mernnOyrajueH-1,3: ctpoeHne, BaKHeWIIne XUMHUYECKHE CBOWCTBA (peakiysi moauMepu3aiun). [lonydeHne CHHTETHYECKOro Kayayka u
PE3UHBL

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTMYECKUI psAA. ALETHICH — MPOCTEHIINIT IPeCcTaBUTENb aJKUHOB: COCTaB, CTPOCHHUE, (DU3MIECKHE M XUMUYECKUE
CBOICTBa (peakiuy TUAPUPOBAHUS, TaJOTeHUPOBAHNUS, THPATALlH, TOPEHHSA), TONy4eHNE U IPUMEHEHUE.

Apensl. benson: cocras, crpoeHne, GU3HIECKHE U XUMHYECKHE CBOMCTBA (PEakLUH TaJIOTEHUPOBAHMS M HUTPOBAHUSA), IOJTydYEeHHE W NPUMEHEHHe. 101yoa: cocmas,
cmpoenue, Qusuteckue U Xumuieckue ceolicmea (Peakyuu 2an02eHUPOBaHUs U HUMPOBanUs), noayueHue u npumenerue. TOKCHYHOCTh apeHOB. ['eHeTHUecKas CBA3b MEXIY
YTIIEBOZOPOIaMHU, IPHUHAATIEKAIMMH K PA3IHYHBIM KJIaccaM.

[TpuponHbIe HCTOYHUKH YTIIeBoAOpoaoB. IIpupoaHslii ra3 u nonyTHble HedTaHbIe ra3bl. HedTh 1 e€ nporncxoxaenne. CrocoObl nepepadoTKu He(TH: IeperoHka, KpeKHHT
(Tepmmdeckuii, KaTamuTHYeCKnil), muponu3. IpoaykTel mepepa®oTku HepTH, X IPUMEHEHIE B IPOMBIIIICHHOCTH U B OBITY. KaMeHHBII yroib 1 IPOIyKTH €r0 IepepadoTKH.

OKCreprIMeHTAIbHbIE METOIbI U3YYEeHHs BEIIECTB M HX MPEBpAICHHI: 03HAKOMIICHHE ¢ 00pa3liaMy IUIacTMacc, KaydyKoB M Pe3uHsl, Koyurekuun «HedTb» u «YTomby,
MOJIETTMPOBAaHNUE MOJIEKYJI YIIIEBOAOPOIOB U I'aJOr€HONPON3BOJHBIX, TPOBECHUE IPAKTUYECKON pabOoThI: TTOMy4IEeHHE ATUIICHA U U3YUCHUE €TI0 CBONCTB.

Pacuérnrle 3agaun.

Beruncienust mo ypaBHEHHIO XMMHYECKOW peakiuy (Macchl, 00bEéMa, KOMMUYECTBA MCXOMHOTO BEIIECTBA WIM IMPOAYKTa PEAKIWH MO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB MM IPOAYKTOB PEAKIN).

Kucnoponcoaep:kaume oprannieckue coeJHHEeHUs

[IpenenbHbIe OAHOATOMHBIE CIUPTHI. METaHOT M 3TAHOM: CTPOEHHE, (PU3NUECKHE U XUMHIUYECKHE CBOIMCTBA (PEakIMy C aKTHBHBIMH METaJUIaMH, TaJIOT€HOBOIOPOAAMH,
ropeHne), IpuMeHeHue. BogopoaHbie CBSI3M MEXIy MOJEKYyIaMy CUPTOB. JleficTBHEe MeTaHOMa M ATAHOJIA Ha OPTaHU3M YEJIOBEKa.




MHOTr0aTOMHBIE CITUPTHI. JTHIICHITIMKOIb U TIIUIEPHUH: CTPOSHHE, (DU3MUECKNEe W XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIIOYHBIMU METaJUIaMH, KaueCTBEHHAS
peakuusi Ha MHOTOaTOMHBIE CIIUPTHI). JleficTBre Ha opraHu3M denoBeka. [IpuMeHeHue TaunepruHa U STHICHTIIUKOIIS.

deHoM: cTpOEHNE MOJIEKYIIBI, (PM3MUECKHE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTD (eHomna. [Ipumenenue denona.

Anpnerunpl U kemousl. DopManbIeTHll, aleTalbAeTH: CTPOSHHE, (PU3NYEeCKHEe U XMMUYECKHE CBOWCTBA (PEaKIMHM OKHCIECHHS M BOCCTAHOBIICHMS, KauyeCTBEHHBIC
peakuun), MoJydeHne 1 MpUMEHEHHE.

OnHOOCHOBHBIE MpEAETbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAs! KHCJIOTHI: CTpOEHHE, (PU3UIECKHE U XUMUYECKIE CBOWCTBA (CBOWCTBa, O0IIMe IS Kilacca
KHCIIOT, peakuust dTepupUKanum), noaydeHue 1 npumeHenne. CTeaprHOBasi M OJIEMHOBAsE KUCIIOTHI KaK MPEJICTaBUTENH BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COH BBICIIUX
KapOOHOBBIX KHCIIOT, HX MOIOIIIEE IEHCTBHE.

CroxHbIe 3(pHUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. [ Haponu3 cinokHbIX 3¢upos. XKupsl. ['maponns xupos. [Ipumenenue xupoB. bronornaeckas poib >KUpPOB.

VYraeBoasl: cocTaB, Kiaccu(uKaiys yrieBonos (MOHO-, I- U Moxcaxapusl). [1ioko3a — mpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHHSI MOJIEKYJTbI, (hU3nUecKue
U XUMHYECKHe CBOWCTBa (B3ammonelictBue ¢ ruapokcunoM Mmemu(ll), okucneHnme ammuadHbIM pacTBopoM okcuaa cepedpa(l), BoccraHOBieHHE, OpOKEHHE TIIOKO3BI),
HaXOXJIEHHE B IIPUpPOJIe, IPUMEHEHHUe, ornonornueckas posb. Gorocunres. GpyKTO3a Kak H30MEpP IVIFOKO3BI.

Kpaxman u nemntoso3a kak NpUpoaHble momuMepbl. CTpoeHne KpaxMania U HeJTroio3bl. Du3ndecKkre U XMMHYECKHe CBOWCTBAa Kpaxmalia (THIpOJN3, KaueCTBEHHAs
PEaKIHS C HOJIOM).

DKCHepUMeHTAIbHBIE METOJIbl M3Y4YEHHUsS] BEIIECTB M WX IMPEBPALICHHUH: MpOBeJeHUE, HaONIoJeHNe W ONHCaHHWEe JEMOHCTPAIMOHHBIX OMNBITOB: T'OPEHHE CIIHPTOB,
Ka4yeCTBEHHbIE PEaKIMHd OJHOATOMHBIX CIMPTOB (OKuCIeHHe 3TaHona okcuaoM Meau(Il)), MHOroaTOMHBIX CIHPTOB (B3aMMOJEHCTBUE TiMleprHa ¢ rugpokcuaoM meau(ll)),
aNbAernaoB (OKUCIEHUE aMMHUavHbIM pacTBopoM okcuna cepedpa(l) m ruapokcumom meau(Il), B3anmonelicTBre Kpaxmania ¢ MOAOM), POBEICHHE MMPAKTUUECKOM paboThI:
CBOWCTBA PAaCTBOPA YKCYCHON KMCIIOTBI.

PacuérHele 3a1aun.

Brruncnenus mo ypaBHEHHMIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOIHOTO BEIECTBA WIM IPOAYKTa PEaKLUU II0 M3BECTHBIM Macce, 00b&MY,
KOJIMYECTBY OJJHOTO U3 MCXOJHBIX BEILECTB WM MPOAYKTOB PEAKIIHH).

Aszotcozeprkalye OpraHn4eckre CoeIMHEHHS.

AMMHOKHCIIOTHI KaK aM(oTepHble OpraHn4ecKue coequHeHns. Pu3nueckne 1 XMMUYECKHe CBOICTBa aMHHOKHCIIOT (Ha MpUMepe IHIuHa). bruonoruueckoe 3HaueHue
aMHHOKHUCIOT. [lenTuasl.

Benkn kak mpUpoxHBIE BBHICOKOMOJICKYJISIPHBIE COSAMHEHHUs. [lepBUYHAs, BTOpHYHAs M TPETHUHAs CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBAa OENKOB: THAPOJIH3,
JieHaTypalus, Ka4eCTBEHHbIE PEaKLMN Ha OEJKH.

OKcreprMeHTAIbHbIE METOIbI U3yUSHNUs BELIECTB U UX IPEBPAILCHUN: HAOIIOICHIE U OIIMCAHNE IEMOHCTPALIMOHHBIX OIBITOB: JeHaTypauus OeIKOB NPH HATPEBaHUH,
L[BETHBIE PEAKIMU OEIIKOB.

BrbicokoMoiiekyIsipHbIe COeIHHEHHSs

OcCHOBHBIE MOHATHS XHUMHUH BBICOKOMOJIEKYIIAPHBIX COCIMHEHHI: MOHOMEp, HOJIIUMEp, CTPYKTYPHOE 3BEHO, CTENECHb IONIMMEPH3aNNH, CPEIHs MOIEKYJIIpHAs Macca.
OCHOBHBIE METO/IBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTMHEHUN — MOJIMMEPHU3ALS 1 TIOJTMKOH/ICHCAIIHS.

OKcHepUMEeHTATBHBIE METOBI H3yIEHHS BEIIECTB M MX IPEBPAILCHUI: 03HAKOMIIEHHE C 00pa3aMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KAyIyKOB.

MexXnpeaMETHBIE CBSI3H.

Peanuszanus MeXNpenIMETHBIX CBA3EH NPH M3YYEHWM OpTaHMYECKOW XMMHHU B 10 Kiacce OCyIIeCTBIAETCS depe3 HCIOIb30BAaHME KaK OOIMINX €CTECTBEHHO-HAYYHBIX
TIOHATHH, TaK W TOHATHH, SIBJISIOMINXCSI CACTEMHBIMH JUISL OT/ICIBHBIX MPEJMETOB €CTECTBCHHO-HAYIHOTO IUKIIA.

OOmmue ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIICHNE, HAYIHBIH (haKT, THIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CHHTE3, KIIACCU(HKALHS, TEPHOANIHOCTD, HAOIIO/ICHHE, H3MEPEHHE,
9KCTIEPUMEHT, MOJCITHPOBAHHE.



Odm3muka: MaTepusl, YHEPTHUs, Macca, aToOM, JIEKTPOH, MOJIEKYJa, YHEPTETHUCCKUN YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIISCTBA, (PU3UUCCKHUE
BEJIMYUHEI U SAUHUIIBI MX U3MEPCHUS.

Buonorus: xieTka, opranusm, onocepa, 0OMEH BEIIECTB B OpraHu3Me, (hOTOCHHTE3, OMOIOTUIECKY aKTHBHEIC BelecTBa (OCIIKH, YIIICBOIBI, KUPHI, (DEPMEHTHI).

I'eorpadust: MuHEpaIbl, TOPHBIC TIOPOJIEI, TOJIC3HBIE HCKOTIAEMBIE, TOIUTHBO, PECYPCHI.

TexHOIOTHS: TUIIEBBIC MPOAYKTHI, OCHOBEI PAIIMOHATHHOTO MMUTAHUS, MOIOIIIUE CPEIICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHUE TPENapaThl, MATEPUAITBI H3 UCKYCCTBCHHBIX
M CUHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBBI XMMHUH

XUMUUECKUI 37eMeHT. ATOM. SIIpo atoma, W30TOIBL DJCKTPOHHAS 000J0YKa. DHEPreTUYeCKHe YPOBHH, MOJAYPOBHH. ATOMHBIC OpOWTANH, S-, P-, d- DJIEMCHTHI
Oco0OeHHOCTH pacnpenesieHHs 3JIEKTPOHOB 10 OpOUTAISIM B aTOMaX 3JIEMEHTOB TIEPBBIX YETHIPEX NEPHONIOB. DIIEKTPOHHAST KOHPHUTYpaIsi aTOMOB.

[Tepuonamueckuii 3akoH u Ilepuoguueckas cucrema xuMuieckux 3memMenToB J{. Y. MenneneeBa. CBA3b meproIuuecKoro 3akoHa u Ileproandeckoi cucTeMbl XUMHYECKUX
anemenToB JI. V. MennerneeBa ¢ coBpeMEHHOI TeopHeil CTPOSHHUsS] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs! CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U
CJIO’KHBIX BEILECTB I10 TPYMIIaM H NeprojaM. 3HaueHHe ePUOINIECKOro 3aKOHa B Pa3BUTHH HAYKU.

CrpoeHue BelecTBa. XUMHUYECKasi CBsi3b. BUIbI XMMUUECKOW CBs3M (KOBAJIEHTHAsl HETOJSIpHAs M TOJISIPHAs, WOHHAs, MeTajulnueckas). MexaHnu3Mbl 00pa3oBaHUs
KOBAJICHTHOW XMMHYECKON CBs3M (OOMCHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas ¢Bs3b. BameHTHOCT. DIeKTpoOTpHIaTeIbHOCTh. CTeeHb OKUCICHUS. VIOHBI: KATHOHBI
1 aHUOHBI.

BemiectBa MOJIEKYIAPHOIO ¥ HEMOJIEKYJISIPHOTO CTPOSHHSL. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIIECTB
OT TUIIA KPUCTAJUIMYECKOM PEIIETKHU.

ITonsiTve 0 nucnepcHbIX cucremax. VIcTuHHbBIE M KOJUIOMAHbBIE pacTBOpbl. MaccoBasi oisl BEIIECTBA B PACTBOPE.

Knaccudukarms HeopraHuueckux coequHeHuid. HoMeHKIIaTypa HeopraHM4YecKMX BellecTB. ['eHeTHuyecKas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAJISKAIIMX K
Ppa3JInYHBIM KJIaccaM.

Xumudeckast peakims. Kinaccudukarys XMuMHUYECKUX peakiuii B HEOPraHMIECKOH M OPraHN4eCKOW XUMHHU. 3aKOH COXPaHEHHUs] MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBPALLEHUS SHEPTUH ITPU XUMUYECKUX PEAKLMSIX.

CKOpoCTh peakiuu, e€ 3aBHCUMOCTh OT pa3iM4HbIX (akropoB. OOpaTHMbie peakiuu. XuUMHYeckoe paBHOBecHe. DakTopbl, BIHUSIONINE HA COCTOSIHUE XUMUYECKOT0
paBHoBecust. [Ipunnun Jle HaTenbe.

Onexrponutudeckas aucconuaimsa. CribHbIEe U cinadbie anekTponuTsl. Cpefa BOTHBIX pACTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHAs, IIEIOYHAs.

OKHUCITUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKcIiepUMeHTaTbHBIE METOBI N3YUEHHS BEIIECTB U WX MPEBpaIIeHui: reMoHcTparws Tadbmun «[lepronmyaeckas cucrema xumudeckux snemenToB /1. M. MenneneeBay,
M3ydeHne MoJeNiell KPUCTATMIECKUX PEMIETOK, HAOII0AeHNe U OMHCaHNe JEeMOHCTPAMOHHBIX U JTJAOOPAaTOPHBIX OMBITOB (Pa3iIoXKEeHHE MEPOKCHAA BOAOPOIA B MPHUCYTCTBHH
KaTaJam3aTopa, OnpeeieHue CpeIbl PACTBOPOB BEIIECTB C IIOMOIIHI0 YHUBEPCAIBHOTO HHANKATOPA, PEAKIINA HOHHOTO OOMEHa), TIPOBEICHIE MPAKTHIECKO paboThl « Brusiane
Ppa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIHI.

Pacuérnrle 3agaun.

Pacuérsl 1o ypaBHEHUSIM XUMHUUECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, paCUETHI C UCIIOJIb30BAHUEM MOHITHS «MaccoBasi 10JIs1 BELLIECTBAY.



Heoprannueckasi xumus

Hewmeramner. [Tonoxxenue HemeramioB B [lepruogamaeckoii cucteme XuMmdeckux meMeHToB J. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. DH3UUECKIE CBOWCTBA
HEMETAaJUIOB. AJUTOTPOINHUS HEMETAJLIOB (Ha IpuMepe KUCIIopoa, cephl, Gocdopa u yrireposa).

XUMUYECKUE CBOWCTBA BAKHEHIITIX HEMETAIIOB (TAJIOTCHOB, CEpPHI, a30Ta, pocdopa, yriepoaa U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KHCIOPOJCOACPIKAIINX KUCTIOT,
BOJIOPOJTHBIX COCTMHEHUI).

IIpumeHeHne Ba)KHEHIIINX HEMETAJUIOB U UX COSTUHEHUI.

Meramiel. [TonoxeHnue MeramioB B [lepuogmdeckoii cucteMe xumudeckux dieMeHToB J[. Y. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JIOUYEK aTOMOB
MeTaiioB. O0mmue Gusryeckue cBoicTBa MeTauioB. CIUTaBbl METAIUIOB. DJICKTPOXUMHYCCKHIN PSIT HATIPSDKCHUH METaJIIOB.

XUMHUUECKUE CBOMCTBA BAYKHEHIIINX METAJUIOB (HATPHUH, KW, KAJTBITHA, MAaTHUH, aTIOMAHHN, IIHHK, XPOM, JKEJI€30, ME/Ib) M UX COCIUHCHHIA.

Oourre criocoObl MONMY4YeHUS MeTaLIOB. [IpuMeHeHEe METAJIIIOB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIBHBIC METOMIbl HW3YUCHHS BCIICCTB M WX MPCBPAIICHUA: H3ydeHHE KOJUICKIMH «MeTaJlbl M CIUIaBbD», 0O0paslloOB HEMETAJIOB, PCIICHHE
9KCIICPUMCHTANBHBIX 3aJ[a4, HAOIOJCHUEC W ONMCAHHWE JCMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMNBITOB (B3aMMOJCHCTBUE THMAPOKCHAA ATIOMHHHUSA C PAacTBOPAMH KHCIOT H
IIEeTI0YCH, KAYSCTBCHHBIC PEAKIIMU Ha KATHOHBI METAJUIOB).

Pacuérnble 3amaun.

Pacuérbl Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe MM 00bEMY OZIHOTO U3 YUACTBYIOIHMX B PEaKLMH BEUIECTB, PACUETHI MACCHI
(0oOBEMa, KoIMUecTBa BELIECTBA) MPOIYKTOB PEAKIMH, €CIIM OTHO U3 BELIECTB UMEET ITPUMECH.

Xumusi v JKM3Hb

Ponb xumun B 00eCclieYeHUH SKOJIOTHYECKON, SHEPTreTUUECKON 1 THIIEBON 0e30MacHOCTH, Pa3BUTUU MeIUIUHBL. [IoHATHE 0 HAyYHBIX METOAaxX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKIIU.

[pexncraBnenust 00 OOMIMX HAYYHBIX MPUHIKIIAX TPOMBIIUICHHOTO ITOMYYCHHUS BAXKHEHIIINX BEIECTB.

YenoBek B MUpPE BELIECTB U MAaTEpHUaIOB: BAJKHEHIINE CTPOMTENbHBIE MaTepHalibl, KOHCTPYKLMOHHBbIE MAaTE€pUAJIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepuaibl Ui
AJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE YIOOPEHHSI.

XuMHsi M 370pOBbE 4YEJOBEKa: MpaBHa HCIONb30BaHMS JIEKAPCTBEHHBIX MpENaparoB, MpaBuiia OE30MacHOrO HCIIONB30BAHMS IPENapaToB OBITOBOH XUMHU B
TIOBCETHEBHOU JKU3HHU.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanust MeXNpeIMeTHbIX CBSI3eH MPU M3Y4eHUH O0LIeH M HeopraHnveckod XuMuH B 11 Kilacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX e€CTECTBEHHO-
HAYUYHBIX IOHATUH, TAK U TOHATUH, SIBISIFOILIUXCS CHCTEMHBIMU JUIs1 OTAEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOr'O LIUKJIIA.

OO1me ecTeCTBEHHO-HAYYHbIE MOHITHS: HAy4YHBIH (DakT, rHIOTE3a, 3aKOH, TEOpHs, aHaJM3, CHHTE3, KiaccH(uUKalys, MepuoANIHOCTb, HAONIOACHUE, SKCIIEPUMEHT,
MOJAETUPOBAHUE, U3MEPEHNUE, SIBJICHHE.

Om3uKa: MaTepus, YHEPTUs, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII, PaAHOAKTUBHOCTh, MOJIEKYIIa, SHEPreTHYECKUI yPOBEHB, BEIIECTBO, TEIIO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NIECKUE BETMUNHBI M €IMHUIBI UX U3MEPEHHs, CKOPOCTb.

Buonorus: xieTka, opraHu3M, IKOcUcTeMa, Onocdepa, Makpo- 1 MUKPORJIEMEHTHI, BUTAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIEC TIOPO/IbI, TOJE3HBIC HCKOTIAEMBbIE, TOILIHBO, PECYPCHI.

TexHonorus: XUMHUYECKas NPOMBIIUIEHHOCTb, METAJUIyprysi, INPOU3BOJACTBO CTPOUTENIBHBIX MAaTEPUANIOB, CEIbCKOXO3SMCTBEHHOE NPOU3BOACTBO, MUIIEBAS
MIPOMBINIJICHHOCTh, (papMarieBTU4ecKasi IMPOMBIIUICHHOCTh, MPOMU3BOICTBO KOCMETHYECKHX IIPErapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPHANIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHU S ITPOI'PAMMEI T10 XMMHWHU HA BA30OBOM YPOBHE CPEJJHET'O OBILEI'O OFPA3OBAHUA
JJMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUSI K pPe3ylbTaTaM OCBOCHHSI 00yYarOUIMMHCS ITPOTPaMM CpemHero odmero oopa3oBaHus (JIMUHOCTHBIM, METANpPEIMETHBIM H
npeAMeTHBIM). HaydHO-MeTonMYeckoil OCHOBOM AJIsl pa3paOOTKM IUIaHHPYEMBIX pe3YJIbTaTOB OCBOCHHUS IPOrpaMM CPEAHEro oOmiero oOpa3oBaHUs SIBISETCS CHCTEMHO-
JeSTeITbHOCTHBIH MOAX 0.

B cooTBeTrcTBHM € CHCTEMHO-JESTENFHOCTHBIM IIOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3YyNIbTATOB OCBOEHMS NpeaMmera «XHMUs» Ha YpOBHE CpEIHEro OOIIero
00pa30BaHMsl BBIJIEIEHBI CIEAYIOIINE COCTABIISIONIIE:

OCO3HaHHE 00YUAIOIIMMUCS POCCUHCKOM IPaskAaHCKOIM NAEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIEHOCTH U CAMOOIIPE/IEIICHHIO;

HaJIM4Me MOTHBALUH K O0YUEHHIO;

LieJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHHX YOSKICHHUN JINYHOCTH Ha OCHOBE KITFOUEBBIX IEHHOCTEH M UCTOPUYECKUX TPaIULnil 0a30BOM HAyKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCS B CBOEH JIESATENHHOCTH LIEHHOCTHO-CMBICIOBBIMHM YCTAHOBKaMHM, NPUCYIIMMH IEJIOCTHOW CHCTEME
XMMHYECKOTr0 00pa30BaHUs;

HaJIMYUeC MpaBOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYpPBI U CIIOCOOHOCTH CTaBHUTh HCJIN U CTPOUTDH ) KU3HCHHBIC IIJIaHbI.

JIngHOCTHEIE PE3YIbTAThl OCBOCHHU MPEAMETA «XUMUSD JOCTUTAKOTCA B CJMHCTBC yqe6H01‘/'1 1 BOCIIUTATEIbHOM JACATCIBHOCTH B COOTBETCTBUU C TYMAaHHUCTHUICCKUMU,
COUOKYJIbTYPHBIMH, IYyXOBHO-HPAaBCTBEHHBIMU IICHHOCTAMU U HACAIaMU pOCCHﬁCKOFO IrpaxXJaHCKOr o O6HleCTBa, INPUHATBIMU B O6U_[CCTBC HOpMaMH U nipaBUJIaMU ITOBEJICHU A,
CIOCOOCTBYIOIIMMY TIPOIIECCAM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH 00y4atomInXcsl.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHMS IMpeAMeTa «XHMUs» OTpakaroT c()OPMUPOBAHHOCThH OIBITA TIO3HABATENLHOM M MPAKTUUECKOH NEATENbHOCTH 00YYalolmuXcs Mo
peanu3anuy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpazkaaHCcKOro BOCIIUTAHNA:

OCO3HAHMS 00YJAIOIMMUCSA CBOMX KOHCTHTYIIMOHHBIX IIPaB M 00A3aHHOCTEH, YBaXKEHH K 3aKOHY M IIPaBONOPAAKY;

IIPE/ICTABIICHUS O COLMATIBHBIX HOPMAaX M IPAaBUIAX MEKINYHOCTHBIX OTHOLIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NESTENbHOCTU IPU CO3JAHUHU y4EOHBIX IMPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3aJay, BBHIMOJHECHUH XUMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTHU MMOHMMATh W IPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY M apT'yMEHTHI JPYTUX MIPU aHATM3€ Pa3IMYHbIX BUIOB yI€OHOH AeSTEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY ¥ HAyYHOMY HACJIEANI0 OTEUECTBEHHON XUMUH;

YBa)KEHHUS K IIPOIIECCY TBOPUECTBA B OOJACTH TEOPHM M NMPAKTUYECKOTO IIPUMEHEHHS XMMHH, OCO3HAHUSI TOTO, YTO JOCTHKECHHS HAYKH €CTh PE3yabTaT JUIUTEIbHBIX
HaOIIONEHUH, KPOITOTIMBBIX SKCIEPUMEHTAIBHBIX IIOMCKOB, IOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHKOB;

MHTEpEca U M03HABATEIbHBIX MOTHBOB B ITOIYYEHNHU M TIOCIEAYIOIIEM aHaIN3€e HHPOPMAIUHU O NIEPETOBIX JOCTHXKEHUSIX COBPEMEHHOM 0TE€UECTBEHHON XUMMH;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3THIECKOTO TIOBECHNS;

CIIOCOOHOCTH OIIEHUBAThH CUTYALINH, CBSI3aHHBIC C XUMUYECKHMU SBIICHUSIMHU, U TPUHIMATh OCO3HAHHBIE PELICHUS], OPHEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI 1
LIEHHOCTH;

TOTOBHOCTH OIICHMBAThH CBOE MOBE/ICHNE W MOCTYIKH CBOMX TOBAPHIIEH C IO3UIINII HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHME MOCIEACTBHH 3THUX TOCTYIKOB;

4) popMupoBaHus KyJIbTYPHI 310POBbS:



TIOHMUMaHHs [EHHOCTEH 3/10pOBOr0 M 0e30macHoro odpasa >KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHMS K COOCTBEHHOMY (PH3MYECKOMY M IICHXHYECKOMY
3/I0pPOBBIO;

co0JToIeHNs TIpaBMII 0€30MacHOT0 OOPAIIEHHsI C BEIIECTBAMH B OBITY, TIOBCEJHEBHOM >KU3HH U B TPYAOBOH NEATEILHOCTH;

TIOHUMaHUS [IEHHOCTH MPaBHJ HHANBHIYaIFHOTO U KOJJIEKTUBHOTO OE30I1aCHOTO ITOBEACHUS B CHTYAIHIX, YTPOXKAIOIINX 310POBBIO U )KU3HH JIFOJIEH;

OCO3HaHHUS MOCIIEICTBAN M HETIPUSTHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS aJTKOT0JIsl, HAPKOTUKOB, KypEHHS);

5) TpynoBoro BocnuTaHusi:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENILCKOM EATEILHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKON U IPYrUX BUAAX JESTEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUH PAKTHIECKUX 3a/1a4 COIMAILHOM HANpaBIIeHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K NPaKTHIECKOMY U3y4EeHHIO podeccuii pa3IMyHOro poja, B TOM YMCIIe Ha OCHOBE ITPUMEHEHHS PEIMETHBIX 3HAHUM 10 XHMMUHY;

YBaKEHUS K TPYAY, JIOAAM TpyJa U pe3ylbTaTaM TPYLOBOH AEATENBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHIYaJIbHOH TPaeKTOpPUU 00pa3oBaHMs, Oyayliel npodeccu U peann3aniy COOCTBEHHBIX KM3HEHHBIX IJIAHOB C Y4ETOM
JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEW K XMMHHU, HHTEPECOB M MOTpeOHOCTEl 0011IecTBa;

6) 3K0JI0rH4YeCKOro BOCIIMTAHMS :

9KOJIOTMYECKH 1eJIECO00Pa3HOro OTHOIIEHHMS K IIPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMUS JKU3HH Ha 3eMile;

IIOHUMaHUsA FJ'IO6a.]'II)HOFO XapakKTepa 9KOJIOIMIYCCKUX l'[pO6J'l6M, BJIMSAHUA SKOHOMHUYECKHUX IMMPOLECCOB HA COCTOAHUE HpHpOllHOﬁ )51 counaanoﬁ CpeabI;

OCO3HaHUA H€O6X0)II/IMOCTI/I HCIIOJIb30BaHUA }IOCTI/I)KCHI/Iﬁ XUMUH JJ11 pEIICHHSA BOIIPOCOB pallMOHAJIBHOI'O IMTPUPOAOIIOJIB30BaAHMSA,

AKTUBHOTO HENPHUATHUSA NEHCTBUM, MPUHOCAIIMX Bpel OKpY)KaloLled MPUPOTHON cpeiie, YMEHHS NMPOrHO3MPOBATh HEOIArompusATHBIE SKOJOTHUECKHE MOCIEICTBUS
IIPEANPUHUMAEMBIX JIEHCTBUM U NIPENIOTBPALLATD UX;

HaJIM4uA pa3BUTOI'0 SKOJIOIr'MYCCKOro MbIIIJICHUAA, 9KOJIOTHYECKOU KYJBbTYPBbI, OlIbITa ACATEIIbHOCTU 9KOJIOTHY ECKOM HaIrpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMHU
B IIO3HABATEJILHON, KOMMYHUKATUBHON M COLMATIBHOM MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTHBHO IIPOTHBOCTOSTH HACOJIOTHH XeMohoouy;

7) HEeHHOCTH HAYYHOT0 NO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOH NPAKTHKY;

NOHMMAaHUA CIeNU(PUKA XUMHH KaK HayKH, OCO3HAaHHA €€ poiu B (POPMUPOBAHUM PALMOHAIBHOIO HAyYHOT'O MBILIIEHHS, CO3JAHHU LETOCTHOTO HPeCTaBIeHHS 00
OKpY’KarolleM MUpe KaK O €IMHCTBE IPUPOABI ¥ YeIOBEKa, B IO3HAHUH IIPHPOJHBIX 3aKOHOMEPHOCTEH U PeIeHnH Ipo0IeM COXpaHSHHUs IPUPOIHOIO PABHOBECHS;

yOSKAEHHOCTH B 0COOOW 3HAYMMOCTU XMMHH JUISI COBPEMEHHOH IMBMIIM3AIMU: B €€ I'YMaHHUCTHYECKON HAIPaBICHHOCTH U Ba)KHOM POJIM B CO3JJAHUHM HOBOW 0a3bl
MaTepHAIBHON KYJIbTYpPbI, PEIIEHUH TI100abHBIX TPOOJIEM YCTOWYMBOIO Pa3BHUTHS YENIOBEUECTBA — CHIPHEBOM, SHEPIeTHUYECKOM, MUIIEBOH M SKOIOrMYeCKOl 0e30MacHOCTH, B
Pa3BUTHH MEIULMHBI, 00ECIIEYEHUH YCIOBUI YCIIEITHOTO TPYAA B SKOJIOrNYecKH KOM(OPTHOM KU3HN KaXJI0Tr0 4eHa OOIIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTU: MOHMMAaHHS CYIIHOCTH METOJIOB IO3HAHUs, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh MOIydaeMble
3HAHWA JUTA aHAJIN3a U 00bSCHEHUS SIBJICHUH OKPYXKAIOIIET0 MUPA M IIPOMCXOASAIINX B HEM U3MEHEHUH, YMEHHS J€NaTh 000CHOBAHHBIC 3aKIIFOUEHNS HA OCHOBE HayIHBIX (DAaKTOB
1 IMEIOIIUXCS JaHHBIX C LEIBIO MOTY4EHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIBHO UCIIONB30BATh XUMUIECKHE 3HAHUS UL PEIICHUS ITPOOIIEM B PEATbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENBCKOMN JIESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHIO U CaMO00OPa30BaHUIO, K AKTHBHOMY IOJIYYEHHIO HOBBIX 3HAHUH 110 XMMHUH B COOTBETCTBHH C KU3HEHHBIMH
MOTPEOHOCTAMI,

WHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3IUIHBIX chepax mpohecCHOHaTHHOM e TeThHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIe pe3yJIbTaThl OCBOSHHMS YI€OHOI0 TIpeMeTa « XUMUs» Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBIE JUIs (POPMHUPOBAHKS MUPOBO33PEHHS 00YJAIOIIMXCSl MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) O0IEHayYHbIE TIOHSTHS, OTPaXKarolHe IeJTOCTHOCTh HAyYHOH
KapTUHBI MUpa U CIIelU(UKY METOIOB [TO3HAHMS, HCTIONIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SABJICHHE, ITPOLIECC, CUCTEMa, HayIHBIN (aKT, IPUHIIHII,
THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, MCCIIeI0BaHNe, HAOIIOAeHHE, I3MEPEHHE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE YydeOHble AeHCTBUs (T103HAaBaTeJIbHbIE, KOMMYHHKATHUBHBIEC, PETYISTHBHBEIE), oOecreunBaronme (GopMHpOBaHHWE (YHKIMOHAIBLHONH T'PaMOTHOCTH H
COIMAIBHON KOMIIETEHIIUH 00YyJalOIInX Csl;

CIIOCOOHOCTH 00YYaIOIINXCS UCITOIb30BaTh OCBOCHHBIE MEKANCIUIUIMHAPHBIE, MEPOBO33PEHYECKUE 3HAHHS U YHUBEPCAIbHBIE yaeOHbIE ICHCTBYUS B IO3HABATEILHON 1
COLMAJIEHON IPaKTHUKE.

MeranpeaMeTHble pe3yJIbTaThl OTPAKAIOT OBJIA/ICHNE YHUBEPCATLHBIMU YUeOHBIMH [TO3HABATENEHBIMH, KOMMYHUKATHBHBIMU U PETYJISSTUBHBIMU JICHCTBUSIMU.

OBgjajeHne yHUBEPCATbHBIME Y4€OHBIMH NMO3HABATEIbHBIMH JIEHCTBUAMU:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBUS:

CaMOCTOSITEIHHO (POPMYITHUPOBATH U aKTYaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ paccMaTpuBaTh;

ONPE/IENIATH LIENN JIESITENbHOCTH, 3a/1aBast TapaMeTpbl 1 KPUTEPHU HX JTOCTH)KEHHS, COOTHOCHUTH PE3YJIbTATHI ICSITENBHOCTH C MIOCTABJICHHBIMH LIENISIMH;

HCIIOJIb30BaTh ITPU OCBOSHUH 3HAHHMH NPHEMBI JIOTHYECKOT O MBIIUICHUS] — BBIJEISITh XapaKTepHbIe IPU3HAKY TIOHSATHI M YCTAaHABIIMBATH UX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOUINE NOHATUA 1A O6’bﬂCH6HI/Iﬂ OTACIABbHBIX d)aKTOB n ﬂBHeHHﬁ;

BBI6I/IpaTb OCHOBAHUA U KPUTEPUHN IJIA KJ'[aCCI/I(bI/IKaLH/II/I BCILICCTB U XUMHWYECCKUX peaKum‘/'I;

yCTaHaBJIMBATb NPUINHHO-CJIEACTBEHHBIC CBA3U MEKAY U3YIaE€MBIMU SIBJICHUSIMMU;

CTPOUTH JIOTUYECKHUE PACCYXIACHUSA (I/IH}]yKTI/IBHbIe, JACAYKTHUBHBIC, I10 aHaHOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTU U NPOTUBOPEUUA B PACCMATPUBACMBIX SABJICHUAX,
(hopMYITMPOBATH BHIBOABI M 3aKITIOYCHUS,

IIPUMEHATH B MPOLIECCE MO3HAHMUSA, UCIIOIb3YEMbIE B XUMHH CUMBOJIMYECKHE (3HAKOBBIC) MOAEINH, TPE0OPa30BbIBATH MOAEIBHBIC MIPEACTABICHNS — XUMUUECKUI 3HAK
(cuMBOJI) dreMeHTa, XUMHU4ecKas (GopMyna, ypaBHEHHE XMMHYECKOH PEakIMU — MPH PEIICHUH Y4eOHbBIX ITO3HABATENbHBIX M NPAKTUYECKUX 3a[ay, NMPUMEHSTh Ha3BaHHbBIE
MOJICTIbHBIE TIPECTaBICHUS AJIs BHISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YJaEMBbIX BEIIECTB U XMMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCcIe0BaTeIbCKHE ACiiCTBUS:

BJIaJIETh OCHOBAMHU METO/I0B HAyYHOTO TO3HAHHS BEILECTB M XMMUUECKUX PEAKIHH;

(opMyITHpOBaTh LETH U 33Ja4d UCCIEI0BAaHMs, UCIOIB30BaTh OCTaBISHHbBIE U CAaMOCTOSATENBEHO ChOPMYIHPOBaHHbBIE BOIIPOCH B KAYeCTBE MHCTPYMEHTA ITO3HAHUS U
OCHOBBI 11 ()OPMHUPOBAHHUS THUIIOTE3HI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX CY)KICHHH;

BIIQJICTh HABBIKAMU CaMOCTOSATENIBHOTO IUIAHUPOBAHUSA WM INPOBENEHMS YUEHHUECKHX SKCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONIOIATh 3a XOIOM IIpoliecca,
CaMOCTOSITETIBHO MPOTHO3MPOBATh €ro pe3ylbTaT, (OPMYIHPOBaTH OOOOMIEHHS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB HCCIENOBAHUS, COCTABIISATH
00OCHOBAaHHBIN OTYET O MPOJIEITAHHON paboTe;

MIPUOOPETATh OIBIT YYEHHYECKOW HCCIIENOBATENBCKOM M NMPOEKTHON NESTENbHOCTH, MPOSBISITE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJOB
pELIEHHs TPAKTHYECKUX 3a]a4, IPUMEHEHHUIO PA3JINYHBIX METOAOB ITO3HAHMS.

3) pabGora ¢ nHpopmManueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(POpMAUH (HAyIHO-TIOMYISIpHAs IUTEpaTypa XUMHUYECKOr0 COepKaHus, CIIpaBOYHBIE 1T0co0us, pecypcsl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMAIMIO PA3THIHBIX BHIOB M ()OPM TPEACTABICHNS, KPUTHYECKH OLIEHNBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTD;

(hopMyIHpOBATH 3aMPOCH M IPUMEHSTH PAa3IMIHBIE METOABI IIPU TOUCKE U 0TOOpe nHpopManmy, He0OOXOAMMOM AJIs BBITOTHEHHST yI€OHBIX 3a/1a49 OIPEACIEHHOTO THIIA,

MIPUOOPETATH OITBIT HCIONB30BAHMUS HHPOPMAIIMOHHO-KOMMyHHKATHBHBIX TEXHOIOTHI N Pa3IMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITETIFHO BBIOMPATh ONTUMANBHYIO (hOpMY TIpeACTaBIeHNS HHOpMaIin (CXeMBbI, TpaQuKH, AUArpaMMEI, TaOIHIIBI, PUCYHKU U IPYTHUE);



HCIIONIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEJCTBA MPH paboTe ¢ XUMUIEeCKOH MH(opManuel: MpUMEHSITh MEXIpeAMETHbIE (PU3NIecKue U MaTeMaTHUECKUE) 3HAKU U
CHUMBOJTBI, OpMYITEI, a00pEeBHATYPHI, HOMEHKIIATYPY;

HCIIONIB30BAaTh U IPE0OPa30BHIBATH 3HAKOBO-CUMBOINYECKHE CPEACTBA HATIISHOCTH.

OBgjageHne yHNBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbI B XOJE AWANIOra W/WIM JUCKYCCHH, BBHICKAa3bIBaTh HJIEH, (DOPMYIHUPOBATH CBOW IPEIOKEHHUSI OTHOCHTEIHHO
BBINOJTHEHHS TIPEUIOKEHHON 3a/1a4H;

BBICTYNAaTh C NpE3CHTAlMEe pe3yIbTaToOB IO3HABATEIHLHON AEATENbHOCTH, IOJTYYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHHKAMH IIPU BBIIOTHEHUH
XMMHYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOH pabOTHI MO MCCIENOBAHUIO CBOIMCTB HM3Yy4aeMBIX BEILECTB, pealH3alid y4deOHOro mpoekta W (GopMyJIHUpOBATH BBIBOABI IO
pe3ynbTaTaM IpOoBeIEHHBIX UCCIIEAOBAHUI ITyTEM COTIACOBAaHUS MO3UIIMN B X0ZIe 00CYXAeHH U 0OMEHa MHEHHUSIMH.

OBJjajeHne yHUBEPCATbHBIMH PEryJISITUBHBIMH AeCTBUSIMH:

CaMOCTOATENBHO INIAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATENbHYIO AESATEIBHOCTH, ONpenessis e€ Ienu U 3ajaud, KOHTPOIMPOBATh U IO Mepe HeOOXOAUMOCTH
KOPpPEKTHPOBATh MpeIaraeMblii aITOPUTM JICHCTBHUI NPU BHITOJIHEHNN Y4EOHBIX U UCCIIEI0BATENILCKHUX 3a]1a4, BBIONpATh Hanboee 3peKTHBHBIN CIOCO0 UX PEIIeHHUS C y1ETOM
TIOJTYYeHHs] HOBBIX 3HAHMH O BEIIECTBAX U XUMUYECKHX PEaKIHSIX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOCH JIeATEIIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKU.

INPEAMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHsble pe3ynbTaThl 0OCBOCHUS Kypca «OpraHudecKkast XUMUsD OTPasKaroT:

c(OpMHUPOBAHHOCTD MPEACTABICHUH O XWMHYECKOW COCTaBISIOLICH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, POJIM XUMHMH B IO3HAHMU SBJIEHHMH NpPUPOABI, B
(OpMHUPOBAHUN MBIIUICHHUS M KYJIbTYPhl JIHYHOCTH, €€ (YHKIHOHAILHOM IPaMOTHOCTH, HEOOXOIMMON I PEIleHHs NPaKTHYECKUX 3alad M 3KOJOTHYECKH 00OCHOBAHHOI'O
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPHPOAHON CPELIE;

BJIaJICHHE CHCTEMOW XMMHYECKUX 3HAHUH, KOTOpask BKJIIOYAET: OCHOBOIONATAIOIIME MOHATHS (XMMHUYECKHI DIIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, MOJeKyJa,
BAJICHTHOCTb, JIEKTPOOTPULATENIBHOCTh, XUMHYECKas CBsI3b, CTPYKTYpHas GopMyia (pa3BEpHyTas M COKpalIE€HHAsT), MOJIb, MOJISIPHAS Macca, MOJSPHBIH 00BEM, YriepOXHbIH
CKeJIeT, (DYHKIMOHAJIbHAS TPYIIa, PaAUKall, H30MEpHs, H30Mephl, TOMOJIOTHYECKHH P/, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA U a30TCOAEpIKAIINEe COCAUHEHHs, MOHOMED,
MIOJIUMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHHST); TEOPUU U 3aKOHBI (TEOpHs CTpOeHHs opraHudeckux BemecTB A. M. byriepoBa, 3akoH COXpaHEHHsI Macchl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHH A3bIK XMMUHU; MUPOBO33PEHUECKHIE 3HAHMUS, JISKAIIUE B OCHOBE IIOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(aKTONOrMIecKre CBEIEHUS O CBOIMCTBAX, COCTAaBE, NMONYYEHHH U OE30IIaCHOM HCIIOJB30BAHUH Ba)KHEHIINX OPraHMYECKHX BEIIECTB B OBITY U NMPAKTHYECKOU NEATENbHOCTH
YeJI0BEKa;

c(OpMHPOBAaHHOCTh YMEHHH BBIBIATH XapaKTepHbIE MPU3HAKU MOHATHI, YCTAaHABINBATH UX B3aUMOCBS3b, HCTIONB30BATh COOTBETCTBYIOLINE MOHATHS MPU OIMCAHUH
cOCTaBa, CTPOEHUS U MPEBPALLEHUI OPraHNYECKUX COEIUHEHUII;

c(OpMHUPOBAaHHOCTh YMEHHUH HCIOIB30BaTh XMMHUYECKYI0 CHMBOJHMKY IUIS COCTAaBIEHHS MOJEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaluéHHOH) (opmyn
OpPTaHWYECKUX BEIIECTB M YPAaBHCHHH XMMHYECKHX PEAKIUH, HW3TOTaBIMBaTh MOIENH MOJEKYJ] OpPTaHMYECKHX BEMIECTB JUIl WUIIOCTPAlMM HMX XHMHUYECKOTO H
MIPOCTPAHCTBEHHOI'O CTPOCHUST;



c(OpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAUICKHOCTh M3YUEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBY M CTPOECHHIO K OIPEAEIEHHOMY KiacCy/TpyImie
COeIMHEHUH (YTIIEBOJOPO/IBI, KHCIOPOJ M a30TCOEpIKalllie COSTMHEHHS, BHICOKOMOJIEKY/SIPHBIE COEAMHEHUs), 1aBaTh UM Ha3BaHMS 10 CHCTEMAaTHYECKOW HOMEHKJIAType
(IUPAC), a Tarxxe IpUBOIUTH TPUBHAJIbHBIEC HA3BAHUS OTIEIBHBIX OPTaHUYECKHUX BEUIECTB (ITUIICH, IIPOIWIIEH, alleTUIICH, STHICHIIINKOMb, TIIHIEpPHH, (eHol, Gpopmanbaerun,
aleTayberul, MypaBbHHas KHCIIOTa, YKCYCHAst KUCIIOTa, OJIEMHOBAs KHCIIOTA, CTEApPUHOBAs KMCIIOTA, TIII0K03a, (PyKTo3a, KpaxMall, IEJUTI0N03a, TIIUINH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEIEIATh BUIBI XUMHYECKOW CBSI3M B OPraHUYECKHX COCIMHEHMSX (OAMHAPHBIE U KPaTHBIE);

c(hOpMHUPOBAHHOCTH YMEHUSI IPUMEHSITH TIOJIOKEHUS TEOPUH CTPOSHHS OpraHudecKux BemecTB A. M. ByrnepoBa st 00bsiCHEHHS 3aBUCUMOCTH CBOWCTB BEILIECTB OT MX
coCTaBa M CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OpMHUPOBaHHOCTH YMEHUI XapaKTepHU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE I XMMUUECKHE CBOWCTBA THITMYHBIX NPE/ICTABUTENEH Pa3InYHbIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, JTWIEH, MPOIWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH301, METaHON, STAaHOJ, 3THJIECHIVIUKONb, IJIULIEPUH, (HEHOI, aleTaabIerH],
MypaBbHHas U YKCYCHas KHCJIOTBHI, TJIOKO3a, KpaxMaj, Le/UII0JI03a, AMHUHOYKCYCHAsl KHCJIOTa), WIUTIOCTPUPOBATh TEHETHYECKYIO0 CBSI3b MEXAYy HUMH YpaBHEHHSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIMI C UCITOIb30BAHHEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh MCTOYHHKH YTIIEBOAOPOTHOTO CHIPbst (HE(Th, MPUPOIHBIA Tra3, yroyib), COCOOBI MX INepepaboTKU M MPaKTHYECKOEe
MIPUMEHEHHE MTPOTYKTOB NepepadboTKy;

c(OPMUPOBAHHOCTh YMEHHH MPOBOJAUTH BBIYMCICHUS MO0 XMMHYECKUM YpaBHEHHUSIM (Macchl, 00bEMa, KOJIMUECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIHHU IO
U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJTHOTO M3 UCXO/IHBIX BEIIECTB WIIU ITPOIYKTOB PEAKIHN);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIAACTH CHCTEMOM 3HaHUMU 06 OCHOBHBIX ME€TOAaX HAaY4YHOI'O ITO3HAHUs, UCIIOJIB3YyEMBIX B XUMUU MTPU U3YUCHUHN BEIICCTB U XUMHYECKUX
SIBIICHUM (Ha6HIO)IeHI/Ie, HU3MEPECHUE, DKCIICPUMCEHT, MO}ICHHpOBaHI/Ie), HCIIOJIb30BaTh CUCTEMHBIC XUMHUYCCKUEC 3HAHUA JId HPUHATUA peI_HeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX
CUTyallriaX, CBA3aHHBIX C BEHICCTBAMU U UX TPUMEHCHUEM ;

c(hOPMHUPOBAHHOCTh YMEHHH COOJIIOATH MpaBuUIIa MOJIB30BaHHUS XMMHUYECKON TOCYI0N U J1aOOpaTOpHBIM 000PYAOBAHUEM, & TAKXKE MPaBUia 00paIleHHs C BEIECTBAMH
B COOTBETCTBHH C HHCTPYKLMAMH IO BBIIIOJIHEHHUIO Ta00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH ITAHUPOBATH M BBINONHATH XUMHUYECKUH SKCIIEPUMEHT (IIPEBpPAILEHHUs OPraHMYEeCKUX BEIIECTB NPU HArPEBAHUM, NOITY4YEHHE ITHICHA U
H3y4EHHE €r0 CBOWCTB, KaUeCTBEHHBIE PEAKIMH OPraHMYECKHX BELIECTB, ACHATYpalys OENKOB IIPHU HArpEBaHMH, [[BETHBIC PEAKLHU OEJNKOB) B COOTBETCTBUM C IPaBHIAMH
TEXHUKH 0€30I1aCHOCTH IIPH 0OPAILEHUH ¢ BEIECTBAMU U J1a0OpaTOPHBIM 000pyJOBaHUEM, IPECTABIAT PE3YJIbTaThl XUMHYECKOT0 SKCIIEPHMEHTA B ()OpMe 3aIHCH YpPaBHEHU I
COOTBETCTBYIOIIMX PeaKuuii U popMyIHpOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XMMHYECKYI0 HH(POpPMAIUIO, IOIy4aeMyl0 M3 Pa3HBIX HUCTOYHHMKOB (CPEICTBa MAaccoBOH HH(OpMAaIuy,
WutepHer u npyrux);

c(hopMHUPOBAHHOCT YMEHHH COOIIOAATH MTPABHJIA 3KOJIOTHUYECKH LETIeCO00Pa3HOTo MOBEACHNUS B OBITY M TPYIOBOU EATEIBHOCTH B IIEJIAX COXPAHEHUS CBOETO 30POBbS
U OKpY)XKAIoIIeH MPUPOJHOI Cpelbl, 0OCO3HABATh ONMACHOCTh BO3JACHCTBHS HA JKMBBIE OPTaHU3MBI OIIPEEeTIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbIca moka3zatens [1/IK,
TIOSICHATH Ha TIPHMeEpax CIoco0bl YMEHBIIECHHS U IIPEAOTBPAILIEHIUS NX BPEAHOIO BO3ACHCTBHS HA OPTraHN3M YeJIOBEKa,;

JUTsl 00YJaOIIMXCSl C OTPAaHNYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMWS BEIIECTB M XUMHIECKUX
SIBIICHUIA;

IUTSL CIIETIBIX M CITAOOBUILIIMX OOYYarOIINXCs: YMEHHE HCIIONIB30BaTh Pebe(hHO-TOUSHHYIO cHCTeMy o0o3HaueHui JI. bpaiins mist 3anncn XuMudeckux GopMyL.

11 KJIACC

[IpeamerHbIe pe3ynbTaThl OCBOCHHS Kypca «O0IIast 1 HeOpraHU4ecKast XUMUsD OTPaKaroT:



c(OPMHUPOBAHHOCTH TPEJCTABICHUNA: O XWMHYECKOH COCTABIIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, POIM XHMHHM B IIO3HAHUM SIBICHWH TIPUPOXBI, B
(OpPMHUPOBAHNH MBIIUICHUS] U KYJIbTYPBl JIMYHOCTH, €€ (DyHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW ISl PeIIeHHs MPAKTUYECKUX 3a/ad U 9KOJOTMYeCKH 0OOCHOBAHHOIO
OTHOIIEHHS K CBOEMY 3/10POBBIO U IIPUPOAHON CpELE;

BJIaJICHUE CHCTEMON XMMUYECKHX 3HAaHHH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIME MTOHATHS (XMMHUUECKUH JIEMEHT, aTOM, H30TOIl, S-, p-, d- 3JIEKTPOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTH, 3JIEKTPOOTPHULIATENLHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKash CBsI3b (KOBAJEHTHAs, MOHHAs, METaJTNuecKasl,
BOJIOpPONHAs), KPHCTAUTMUECKash pPEHIETKA, THUIbl XHUMHUYECKHX pPEaKIHi, pacTBOp, D3JCKTPOJHTHI, HEINEKTPOIUTHI, HIIEKTPOIUTHYECKAs] JWUCCOIMALNS, OKHCINTENb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOH pPEaKIMH, XUMHUYECKOEe PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS IJIEKTPOIMTUYECKON NHCCOIMAINHY, Nepruonndeckuii 3akoH . U.
MenzeneeBa, 3aKOH COXPaHEHUSI MAcChl BELIECTB, 3aKOH COXPAaHEHUS U TPEBPAILCHHUS SJHEPTHU NP XUMHUUECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XHUMUH,
MHUPOBO33pEHUECKHE 3HAHMS, JEXKAIIMEe B OCHOBE IOHMMAaHHS MPUYMHHOCTH M CHCTEMHOCTHM XMMHUYECKHX SBIICHHUH, (aKTOJOTMUECKHE CBEIEHHS O CBOWCTBAX, COCTABE,
TIOJTYYeHHUH U OE30MTaCHOM HCTIOIh30BAaHUU BKHEHIIINX HEOPTaHUMYECKHX BELIECTB B OBITY U IPAKTUYECKOH JeITeNbHOCTH YeI0BeKa;

CcOpPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTepHbIE NPU3HAKH TOHATHH, YCTAaHABIMBATH UX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIHME TTOHSTHS TP ONHCAHUN
HEOPTraHMYECKUX BEIECTB U UX MPEeBpallleHUH;

cOpMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XUMHYECKYIO CHMBOJHKY JUISL COCTaBJICHHS ()OPMYNl BEIIECTB U YpaBHEHUH XMMHYECKHX PEAKIHUH, CHCTEMaTHYECKYIO
Homenkinarypy (IUPAC) u TpuBHaibHble Ha3BaHHS OT/ENIBHBIX HEOPTaHWYECKHX BEIIECTB (YrapHbIA ra3, YIJIEKHUCIBIH Ta3, aMMHUaK, raniéHasl U3BeCTb, HeraléHas U3BeCTh,
NUThEBAs COMa, MUPUT U APYTHUeE);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpPEACIATE BaJICHTHOCTh M CTCIICHDb OKUCICHUSA XUMHUYECKUX 3JIEMCHTOB B COCIUMHCHHAX Pa3JIMYHOIO COoCTraBa, BU XHUMHYECKOMN CBSI3H
(KOBaJ'ICHTHaH, HOHHas, MCTAJJINYCCKasd, BO)IOpO)IHaﬂ) B COCIMHCHUAX, THII KpHCTaHHHqCCKOﬁ peIHéTKI/I KOHKPETHOI'0 BECIIIECTBA (aTOMHaSI, MOJICKYJIsIpHAsA, HWOHHAasd,
MeTaJTHYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX COEIMHEHUIT;

c(OPMHUPOBAHHOCTh YMEHHUI yCTaHABJIMBATh NPHHAIICKHOCTh HEOPTaHMUECKHX BEIIECTB MO MX COCTAaBY K OMNpENelIEHHOMY KIlacCy/TpyIie COelIuHEeHUH (IIpocThie
BEILECTBA — METAJLIbl U HEMETaJUIbl, OKCHBI, OCHOBAHUSA, KHCIOTHI, aM(OTEepHbIe THAPOKCU/BI, CONN);

c(OpMHUPOBAHHOCTh YMEHHI PACKpBIBaTh CMBICT Iepuoxuyeckoro 3akoHa J[. M. MenpeneeBa U JEMOHCTPHPOBATH €0 CHCTEMATHU3HPYIOUIYIO, OObSICHUTEIbHYIO H
MIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpMHUPOBAHHOCTb YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX 3JeMeHTOB 1—4 mepmonoB Ilepnoanyeckoil cHCTeMBl XUMHYECKHX
anemenToB [I. Y. MenpaeneeBa, UCNONB3ysl MOHATUS «S-, P-, d-3JIEKTPOHHBIC OpPOUTAIN», «IHEPIETUYECKHE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB
XUMUYECKUX 3JIEMEHTOB M UX COEIMHEHUH 10 nepuoaam M rpynnam Ilepuonuueckoii cucteMsl XuMuueckux 3nemeHToB J1. Y. Menneneesa,

c(OpMHUPOBAaHHOCTh YMEHHH XapaKTepu3oBaTh (OMKCHIBATH) OONIME XHMHYECKHE CBOMCTBA HEOPTaHMYECKHX BEMIECTB pa3IMYHBIX KJIACCOB, IOATBEPIKAAThH
CYIIIECTBOBAHUE TE€HETUYECKON CBA3M MEXKIy HEOPraHMUECKUMH BEIIECTBAMH C TIOMOIIBIO YPABHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHH;

c(OpMHUPOBAHHOCTb YMEHHUS KJIAaCCHYULIUPOBATH XUMHUYECKHE PEAKLHU MO Pa3IMYHbIM MPU3HAKaM (YHCITy W COCTaBY PEarMpYIOIIMX BEIIECTB, TEITIOBOMY (D deKTy
peaKnuy, U3MEHCHHUIO CTETIEHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKINH, YIACTHIO KaTaIn3aTopa);

c(OpMHPOBAHHOCT YMEHHUI1 COCTABIIATh YPAaBHEHUS PEAKLUI pa3INYHBIX TUIIOB, MOJIHBIE U COKpAIIEHHbIE YpaBHEHHUS PEaKkUuii HOHHOIO OOMEHa, yUUTHIBAs yCIIOBHS,
TIPY KOTOPBIX 3TH PEAKIMU UAYT N0 KOHIA;

c(OpMHPOBAaHHOCTh YMEHHUI MPOBOJUTH PEAKIH, HOATBEPKIAIOIINE KAYeCTBEHHbIH COCTAB PA3IMYHBIX HEOPTaHHYECKHX BEIIECTB, PACIIO3HABATH OINBITHBIM IyTEM
WOHBI, IPUCYTCTBYIOIINE B BOIHBIX PACTBOPaX HEOPraHUIECKUX BEILECTB;

c(hOpMHUPOBAHHOCTH YMEHHUI PACKPHIBATh CYLITHOCTh OKHCIHTEIFHO-BOCCTAHOBUTENBHBIX PEAKIHI IOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOIO OaaHca 3THX Peakiyi;

c(hOpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMM OT PA3JIMYHBIX (PAKTOPOB; XapaKTep CMEMICHUs XMMHUYECKOTO paBHOBECHS B
3aBUCHMOCTH OT BHEIIHero Bo3eiicTeus (mpuaiun Jle [llatense);



c¢(hOPMHUPOBAHHOCTh YMCHHUI XapaKTEpU30BaTh XUMHUYCCKHE IPOIIECCHI, JICKAIIUE B OCHOBE IPOMBINUICHHOTO TOIYYCHUS CEpHOW KHCIIOTHI, aMMHaKa, a TaKKke
c(hOPMHUPOBAHHOCTH TPEICTABICHUH 00 OOIINX HAYYHBIX MPHUHITAIAX W YKOJIOTHYCCKHIX MPOoOIeMaX XUMIYECKOTO MPONU3BOJICTRA;

¢(hOPMHUPOBAHHOCTh YMEHHU TPOBOJWTH BBIYUCICHHUS C HCIIONH30BAHHEM IIOHITHS «MAaccoBas JIONS BEIISCTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MIpHU
XUMHYECKHAX PEAKIUAX, MACCHI BENIECTBA WM 00bEMA ra30B [0 H3BECTHOMY KOJIMYECTBY BEIECTBA, MacCe WM 00BEMY OTHOTO U3 YIACTBYIONINX B PEAKIIMHU BEIECTB, TEIUIOBOT'O
a¢deKTa peakIy Ha OCHOBE 3aKOHOB COXPaHCHUS MACCHI BEIICCTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHUH COOJIOIATE MPaBHJIa TOJE30BAHMS XUMIUSCKON TTOCYION U J1a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE TPaBUIIa OOPAIICHUS C BEIICCTBAMHU
B COOTBETCTBUH C HMHCTPYKITHSIMH IO BHITOJTHCHHIO JJA00PATOPHBIX XUMUYECKUX OITBITOB;

c(OPMHUPOBAHHOCTh YMCHHH TUIAHHUPOBATH U BBIIONHITH XHMHUYCCKHHA DKCICPUMEHT (pa3iioKEeHUE MEPOKCUIAa BOIOPOJA B MPUCYTCTBUU KaTaTH3aTOpa, ONMpPEICICHHE
Cpelbl PacTBOPOB BEIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHAWKATOPA, BIMSHUC PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XHMHUUCCKON PEaKIMU, PEaKIMh HOHHOTO OOMCHA,
KaueCTBEHHBIC PEAKIIUHM Ha CYiab(aT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIICpUMEHTAIbHBIX 3a/1ad Mo TeMaM «Metamiey U «Hemeraiis») B
COOTBETCTBHH C ITPABHJIAMH TEXHUKH O€30ITACHOCTHU MPHU 00paIlCHUH C BEIIECTBAMHE U JJAOOPATOPHBIM 000PYIOBAHHEM, TIPEICTABIIATH PE3YIbTAThHl XUMHYCCKOTO SKCIICPUMEHTA
B (hopMe 3amnmcu ypaBHEHHI COOTBETCTBYIOIIMX PEAKIHA U (POPMYIIMPOBAThH BHIBOIIBI HA OCHOBE STHX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMCHUN KPUTHUECKU aHAJTU3UPOBATH XMMHUYCCKYIO MH(POPMAIUIO, MONTYJ4aeMYI U3 Pa3HBIX MCTOYHHMKOB (CPEICTBA MAacCOBOW KOMMYHHKAIIUH,
WuTepHer u npyrux);

cOpMHUPOBAHHOCTH YMEHHI COOIOAThH TIPaBHJIa SKOJIIOTHYECKH 11€1eCO00pa3HOro MoBeAeHHS B ObITY U TPY/AOBOH JIEITENILHOCTH B LEIISIX COXPAHEHHUSI CBOETO 3/I0POBbS
U OKpY’Karolllel MpUpOAHOM cpelbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKMBBIE OpPTraHU3MBI ONPEENEHHBIX BEIIeCTB, TOHMMas cMbica mokazatens [1JIK, moscHaTs Ha
NpUMepax cocoObl yMEHBIICHUS! U MPEJOTBPAIIEHHUS] HX BPEIHOTO BO3JICHCTBHS HA OPraHU3M YeJIOBeKa;

JUIst 00yYaroUIMXCsl C O'PAHNYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE IPUMEHSATh 3HAHHUsI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HaHHS BELIECTB U XUMUYECKHX
SIBJICHU;

JUTSL CTICTIBIX M CITA00BUIISIIUX OOYUYAIOIIMXCSI: YMEHHE HCIIONB30BaTh pelibeHO-TOUEUHYI0 ciucTeMy o0o3HaueHui JI. Bpaiins muis 3arnucn XuMudeckux Gopmyit.



TEMATHUYECKOE IINTAHMPOBAHUE
10 KJIACC

HaumMeHoBaHMe pa3/ieJioB U TeM

KoanuecTBo 9acoB

DuekTpoHHbIe (U] POBLIE) 00pa3oBaTe/bHbIE

Ne ni/m KonTtpoabhsbie IIpakTnuyeckue
TporpaMme Beero padoTsl padoTsl Pecypert

Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHMYeCKOH XMMHH
IIpenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHHS OpraHUYECKUX coenHeHUH A. M. 3
Bbytneposa

Hroro mo pazaeny 3

Paznen 2. YraeBonoponast

2.1 IIpenenbHbIE YTIEBOAOPOABI — ATKAHbI 2

29 HermnpenenbHble yTieBoOIOPO/bI: AIKEHbI, 6 1
aJIKaaAUCHBbI, AJIKUHBI

2.3 ApomaThyeckue yrieBoa0pOIs! 2

24 IIpuponHble HCTOYHUKU YIIIEBOLOPOIOB U 3 |
ux nepepaboTka

HUroro no pazpery 13

Pazpnen 3. Kucsiopoaconep:kamue opraHudeckue coeJnHeHus

3.1 Cruptel. @eHon 3

39 Anpaeruzpl. KapOOHOBBIE KHCIIOTHI. . |
CroxHbIe 3PP

3.3 VrneBosl 3 2

HWroro no paznery 13

Paznen 4. AzoTconepakaniie opraHuyecKue coeAMHeHNUsI

4.1 ‘ AMUHBI. AMUHOKUCIOTHI. benkn

Hroro no pazgeny

Paspgen 5. BoicokoMoJieKy/ISIpHbIE COeANHEHUSsI

5.1 ‘ [Tmactmaccer. Kayayku. Bomokaa

Hroro no pazgeny

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2




11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

JuekTpoHHbIE (U] POBLIE) 00pa3oBaTe/bHbIE

Ne ni/m KouTtpoabHbie IIpakTnuyeckue
MPOrpaMMbI Bcero pecypceel
padoThI padoThI
Paznen 1. TeopeTuueckune 0CHOBbI XUMUM
Crpoenue atomoB. Ileprnoanyeckuii 3aKoH U
1.1 [lepronuueckas cucteMa XUMHYECKUX 3
anemenToB JI. . MenpaeneeBa
12 Crpoenue BerecTBa. MHOrooopasue 4
BEIIIECTB
1.3 XHUMHYECKUE pEeaKLIUU 1 1
Wtoro no pazneny 13
Pa3nen 2. Heopranuueckasi xumust
2.1 Meranisl 1
2.2 Hewmeramnsr 1 1
)3 CBsI3p HEOPTaHMYECKUX U OPTaHHYECKUX )
BEIIIECTB
HUroro no pazpery 17
Paszgen 3. XuMus ¥ JKU3HL
3.1 XuMUS U KU3Hb
Hroro no pasgeny
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosamnuecTBo yacos
Ne Hara DieKTpOoHHbIE U POBLIE 00pa3oBaTeIbHbIE
w/n Tema ypoka Beero Kontpoasnsie | IlpakTHyeckune H3yueHES | pecypesI
padoThI padoThI
| [Ipenmer opraHuueckoi XUMuu, eé 1
BO3HMKHOBEHHE, Pa3BUTHE U 3HAYCHHE
) Teopwust cTpoeHHsI OPraHUYECKUX COCAMHEHUI |
A. M. byrnepoBa, €€ 0OCHOBHbIE MTOJIOXKEHUS
[pencraBnenue o kiraccupukayuu
3 opraHuveckux BemiectB. HomeHnknarypa )
(cucTemMaTnvecKkas) U TPUBUAIBbHBIC Ha3BAHUS
OpPraHn4eCKuUX BCIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMIECKHUI )
pian
5 MeraH 1 3TaH — NpOCTEHIINE NIPEACTABUTENN |
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOICTBA 1
7 OTHIIEH U NPOIUIIEH — TpocTeiine |
MIPEICTABUTEIH AIKEHOB
3 [pakruueckas padora Ne 1. «ITomyueHue | |
9TUJIEHA U U3Y4EHUE ETO CBOUCTB»
Ankanuensl. byraauen-1,3 u MmeTunOyraaueH-
9 1,3. Tlomy4eHne CHHTETHYECKOTO KaydyKa 1 1
PE3HHBI
AJIKUHBL: COCTaB U OCOOEHHOCTH CTPOCHHS,
10 TOMOJIOTHYECKUH psifl. ATleTHIIeH — 1
MPOCTEHIINI TPEACTABUTEIND aJIKUHOB
1 Boruncienus 1o ypaBHEHUIO XUMUYECKOM |
peakun
12 Apensbr: 6eH3071 1 TOIY0d. TOKCHIHOCTh apeHOB 1




I'eHeTHueCKast CBSI3b YIIIEBOJOPO/IOB,

13 MIPUHAUISKAIINX K Pa3IMIHBIM KJIaccam
[IpupoaHbIe HCTOYHHUKHU YTIIEBOOPOIOB:

14 TIPUPOHBIN T'a3 U IOITyTHBIE HEPTSHBIE r'a3bl,
He]Th ¥ IPOAYKTHI €€ IIepepadoTKH
[IpupoaHbIe HCTOYHHUKHU YTIIEBOIOPOIOB:

15 MIPUPOHBIH T'a3 U IOITyTHBIE HEPTSHBIE ra3bl,
HedTh ¥ IPOAYKTHI €€ IIepepadoTKH

16 KontponsHas padora 1o pasgerny
«YTIeBOJOP OB

: [IpenenbHbIE OMHOATOMHBIE CITUPTHI: METAHOM U

! ataHon. BogopoaHas cBs3b

18 MHoroaToMHEbIE CITUPTHI: OTUJICHIJTIMKOJIb U
TJIMLEPUH

19 deHon: cTpoeHre MOJNIEKYIIbI, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHECHHUE

20 Anbperupl: GopMalbAeTH] 1 alleTalbIeTHA.
AreroH

)1 OZIHOOCHOBHBIE IpeeIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

2 [pakriueckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBD»

3 CreapuHOBas M OJIEHHOBAsI KUCIIOTHI, KaK
NPEeICTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT

o MpI1a Kak COJNH BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOILEE JIEHCTBUE
CroxHbIe S(HUPBI KaK IPOU3BOAHBIE

25 KapOOHOBBIX KUCIIOT. [ MIPOIH3 CI0KHBIX
3¢upoB

2% Kupsr: ruaponus, npuMeHeHne, OHoIornIecKas

POJIb XKHUPOB




27

VYraeBoasl: cocTas, KiacchupuKarys.
Baxnelimue npeacTaBuTeny: MIIOK03a,
¢dpykro3a, caxaposa

28

KanMaJ'I 1 ICJIUII0JI03a KaK IMPUPOJAHBIC
TOJIMMEPBI

29

Koutponshas padora 1o pasaeny
«Kucnopozconeprxamue opraHnaecKue
coenmHeHus»/ Beepocceuiickast mpoBepoyHast
pabota

30

OO1mast XapaKTepUCTHKA a30TCOASPIKAIINX
opraHM4ecKux coenuHeHui / Beepoccuiickas
MpoBepouHast paboTa

31

AMUHBL: METUJIAMUH U aHUJIUH

32

AMMHOKHUCIIOTHI Kak aMmpoTepHbIe
OpraHUYeCKUE COEJAMHEHUS, UX OUOIOTNYECcKOoe
3HaueHue. [lentuabl. benku kak npuponHbie
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS

33

OCHOBHBIE OHATHUSI XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH

34

OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH.
[Inactmaccsl, kKay4ykH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KouTpoiabnbie

Bceero
padoThI

IIpakTHyeckue
padoThI

JlaTta
H3y4eHHs

JJieKTpoHHBIE M poBBIe 00pa3oBaTeIbHbIC
pecypchl

XuMHUYeCcKu# 351eMeHT. ATOM. DIIEKTPOHHAS
KOH(Uryparums aTOMOB

ITepuoanueckuii 3axon u [lepuonnueckas
crucTeMa XMMUYecKuX 3yeMenToB []. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOI TeopHe
CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHWYECKHUX JJIEMECHTOB U UX Coe)]I/IHeHI/Iﬁ 10
Tpymnmam H rnepuojaM. 3HaueHue
MEPUOIMYECKOT0 3aKOHA U CHCTEMBbI
xuMmudeckux ayementoB JI.M. Menneneera B
Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XUMHUECKast CBA3b, &
BUJIBI; MEXaHU3MBI 00pa30BaHUs KOBaJICHTHON
cBs13u. BonoponHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHULIATENBHOCTD.
CreneHp okucieHus. BelecTsa MoJIeKyIsIpHOTO
1 HEMOJIEKYIISIPHOTO CTPOEHUS

ITonsiTre 0 nucnepcHbIX cucreMax. McTuHHbIE U
KOJIJIOMAHBIE PacTBOpPEL. MaccoBas 1ous
BEIIECTBA B pacTBOpE

Knaccudukarms 1 HOMEHKIATypa
HEOpraHUYECKUX COeAUHEHUN. ['eneTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, Pa3TMIHBIX
KJIACCOB

Knaccudukarms XuMIIecKiX peakinii B
HEOPTaHMYECKON U OPTraHWMIECKON XUMUH. 3aKOH
COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHCHNUS




U TIPEBPAIICHUS SHEPTHU TIPH XUMUYECKUX
peaKIusIx

Ckopoctb peakiuu. OOpaTUMBbIe pEaKIUH.
XUMHUYECKOE PABHOBECHE

10

[pakrrueckas padora Ne 1. «Bnusiaue
pa3nu4HBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOH
peaxum»

11

DrexTponuTHyeckas aucconuanus. [loustue o
BOJIOpPOIHOM TIoKa3atene (pH) pactsopa.
Peakin nonHoro oomena. ['muposnns
OpPraHMYECKUX M HEOPTaHUYECKHUX BEIECTB

12

OKHCITUTENIbHO-BOCCTAHOBUTEIILHBIC PEAKITHH.
[TonsTue 00 3JIEKTPOIU3E PACIUIABOB U
pacTBOpOB coJei

13

KonTposbHas padora o pazueny
«TeopeTnueckne OCHOBbI XUMUN

14

Meraiel, ux nonoxenue B I[lepuonnueckoit
cUCTEME XUMHUYeCKuX 3yementoB /1. U.
MeHziesneeBa 1 OCOOEHHOCTH CTPOCHUSI ATOMOB.
OO0uiue pusnueckre CBOMCTBA METAILIOB

15

CrutaBBl METAJUIOB. DNEKTPOXUMHUYUECKUH st
HaIPSHKEHUN METaJlIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX METAJIIOB
(maTpuif, Kanui, KaJbIHA, MarHUH, aTFOMUHHN)
U UX COEIUHEHUN

17

XUMHUUYECKHE CBOMCTBA XpOMa, MEIU U X
COEIMHEHUN

18

XUMHYECKHE CBOMCTBA MMHKA, KejIe3a U UX
COEIMHEHUN

19

[paktrdeckas padora Ne 2. "Perenue
SKCIIEPHMEHTAJIBHBIX 3a/1a4 110 TeMe
«MeTtamip»"




20

Hewmeramnbl, ux nonoxenue B [lepuognueckoit
cHUCTeMe XUMHYeCKHuX 3eMmenToB /. U.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyecKre CBOWCTBA HEMETAIOB.
AJTOTpONIHS. HEMETAJUIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yriaeposna)

22

XUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COE€IUHEHNI

23

XUMHYecKUe CBOMCTBa a30Ta, Gochopa u ux
COEIMHEHUM

24

XUMHUYECKUE CBOWUCTBA YIIIepOia, KPEMHUS U UX
COE€IUHEHNI

25

[TprMeHeHHE BaXKHEHIITNX HEMETAJIIIOB U X
COE€IUHEHNI

26

O0001IEHNE ¥ CHCTEMATU3ALMS 3HAHHUI 110 TEME
«Hemeramib. BeruuciaeHus 10 ypaBHEHUAM
XUMHYECKUX PEAKIMN U TEPMOXUMHUUECKUE
pacy€rbl

27

[pakrrueckas padora Ne 3. «Perienne
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
"HemeTasuisl"»

28

KonrponbHas paborta no temam «MeTayuib» 1
«Hemeramnb

29

Heopranuueckue 1 opraHndeckue KUCIOTHI.
Heopranmueckue u opraHn4ecKiue OCHOBaHHMS

30

AMdoTepHBIe HEOPTraHMIECKHE H OPTaHHIECKHE
coenuHeHus. 'eHeTHUEeCKas CBSI3b
HEOPTaHUYECKHUX U OPTaHUYECKHUX BEIIECTB

31

Ponb XuMuu B 00€CIIEUEHUH KOJIOTHUECKOMH,
SHEPTreTUIECKON 1 MUIIEBON 0€301IacHOCTH,
Pa3BUTHH MEIUITTHEI




[pencraBnenust 00 0OMIMX HAYYHBIX MPUHIUIAX

32 | IPOMBIIIJIEHHOTO MOMYyYEHUS BaXKHEHIIINX 1
BEIIECTB

33 | YenoBek B MUpE BELIECTB U MATEPUATIOB 1

34 | Xumus 1 370pOBbE YETIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJILHOM ITPOTPAMMBI

10 KJIACC

Kon nposepsiemoro
pe3yabTaTa

IIpoBepsiemble NpeAMETHBIE Pe3yJIbTATHI OCBOCHUS] OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbI CpPeHero o01ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHHU

1.1

C(bOpMHpOBaHHOCTB HpeZ[CTaBJ'IeHI/Iﬁ 0 XUMHYCCKOU COCTaBJ’ISHOIJ.IefI eCTeCTBeHHOHay’-IHOﬁ KapTHHBI MUpa, pOJId XUMHUU B TO3HAHUH SIBJICHUIA Opupoabl, B
(l)OpMI/IpOBaHI/II/I MBINUICHUA U KYJIbTYPbI JIMYHOCTH, eé (byHKHPIOHaJ'H:HOﬁ I'paMOTHOCTH, HeO6X0}IPIMOﬁ I pEHICHUS MPAKTUYCCKUX 3aJlad U OKOJIOTUYCCKU

000CHOBAHHOIO OTHOLIECHUS K CBOEMY 310POBBIO U HpHpO)IHOﬁ cpene

1.2

Bnanenue cucteMoil XMMHUYECKUX 3HaHUI, KOTOpas BKIIOYAET: OCHOBOIIOJAraloIINe MOHATHS (MOJIEKYJIa, BAJIEHTHOCTD, 2I€KTPOOTPHULIATEIbHOCTD, CTENEHb
OKHUCIICHHs, XHMHYECKas CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOIHbII CKeleT, (YHKIMOHANIbHAS TPy, PaIUKal, H30MEPHsl, H30MEPBI,
TOMOJIOTHYECKHUH Psijl, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOA- M a30TCO/EpIKAIINE COCAMHEHUs, OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJ€BOJBI, JKUPBI,
0enku), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPHUsI XUMHYECKOTO CTPOCHHS OPraHUYECKHX
BeiectB A.M. byriiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH, (DaKTONOTHYECKHE CBE/ICHUSI O CBOMCTBAX, COCTABE, MOTYYEHUH U 0€30MacHOM

HCIOJIb30BAaHNH BaKHEHUIIINX HEOPraHMYCCKUX U OPraHN4YCCKUX BECUICCTB B 6BITy )51 HpaKTH'—ICCKOﬁ JACATCIBHOCTU YCJIOBCKA

1.3

C(bOpMI/IpOBaHHOCTL yMeHHﬁ BBIABJIATE XapaKTCPHBIC IPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATL COOTBETCTBYIOMINE ITOH ATUS IPU

OIMCAHUM COCTaBa, CTPOCHUS U NPEBPALICHNUI OPraHUYECKUX COCTMHEHUH

1.4

c(OpMHUPOBAHHOCTh YMEHHI HCIIOIb30BaTh XMMHUUECKYIO CUMBOJIMKY JUIS COCTaBJICHHS MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPaIIEHHOM)
(opMyNl OpraHMYECKUX BEIIECTB M ypaBHEHHMI XMMHYECKHX DPEAaKLHH, M3TOTAaBIMBATH MOJCIH MOJEKYJ OPraHMYEeCKHX BEIECTB A MIUTIOCTPALUM HX

XMMHYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHHUS

1.5

CdopMHUpOBaHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh M3YUEHHBIX OPTaHHYECKHX BEIIECTB MO X COCTAaBY U CTPOCHHMIO K ONpeNeIEHHOMY Kiaccy
(rpynmne) coeauvHeHuil (YrJIeBOJOPOABI, KHUCIOPOA M a30TCOJAEpIKAIIME COCIWHEHHs, BBICOKOMOJICKYJSIDHBIE COEJUHEHMS), AaBaThb MM Ha3BaHUS IO

cucremaTnyeckoit Homenkinatype (IUPAC)

1.5

ChopMHUPOBaHHOCTh YMEHUS OLPENEIATh BUABI XUMUYECKOH CBS3H B OPTAHMYECKHX COSIMHEHUAX (OUHAPHBIC U KpaTHbIE)

1.6

ChopMHUPOBaHHOCTh YMEHUSI TIPIMEHATH: MOIOKEHNS TEOPUHU CTPOCHUS OpraHn4ecKux BemecTB A.M. BymiepoBa mist 00BsICHEHNS 3aBUCHMOCTH CBOWCTB

BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHECHU S MaCChl BEIIECTB

Yraeronoponsl. Kucinoponconepxaiine 1 a30TcoAepKaIIie OpraHnIecKue COeTHHEHI. BRICOKOMOIEKYIIAPHBIE COeTUHEHUS

2.1

CchopMHpOBaHHOCTE YMEHHI NPHUBOIUTH TPHBHAIBHBIC Ha3BaHWSA OTACIBHBIX OPraHWYECKHX BEIIECTB (3THJICH, NPONMICH, alleTWIEH, dTUICHIJINKOIMb,
riunepuH, GpeHon, GopMabIeT I, aleTanbAeTH I, MypaBbUHAasI KHCIIOTa, YKCYCHAS KHCIIOTa, OJIEMHOBAs KHCJIOTa, CTEApHMHOBAs KUCIIOTa, TITI0K03a, (hPyKTO3a,

KpaxmaJ, [eJUTFONI03a, TITUIINH)




2.2

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (DMU3NICCKUC W XUMHUYCCKIE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH PAa3IMYHBIX KIACCOB
OpPTaHUYECKUX BEIIECTB (METaH, 3TaH, STIICH, TPOIHWICH, alleTuiieH, OyramueH-1,3, merminOyraaneH-1,3, OeH301, METaHON, 3TaHON, 3THUIICHTIHKONb,

TJIMICPUH, (I)GHOJ'I, alCTAJIBACTU A, MYpaBbHHAA U YKCYCHAS KUCJIOTHI, IVTFOKO34a, Kpaxmall, HEJIJIK0JI03d, aMUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(l)OpMHpOBaHHOCTB YMEHUSA WUIIOCTPUPOBATH M'CHETUYCCKYIO CBA3b MCKAY TUIIMYHBIMU MPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB OPraHUYCCKHX BCIICCTB

YpaBHCHUAMHU COOTBETCTBYIOIUX XUMHWYCCKUX peaKLII/Iﬁ C UCTIOJIb30BAHUEM CTPYKTYPHBIX (l)OpMyJ'I

24

ChopMHPOBaHHOCTE yYMEHHUSI XapaKTEPH30BaTh HCTOYHHKH YITICBOZOPOTHOTO CBHIPbS (HE(Th, NMPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX mNepepabOTKH U

MPAKTUICCKOC NPUMCHCHHUC ITPOJAYKTOB nepepa60TKH

XuMus U )KU3Hb. Pacuérel

3.1

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIaJCTh CHCTEMOM 3HAaHHI 00 OCHOBHBIX METOJaX HAaY4YHOI'O NO3HAHHs, UCIIOJb3YEMbIX B XUMHU TTPU U3YYCHUHN BCUICCTB U
XHMUYECKUX SBJICHUI (Ha6J'IIO):[eHI/Ie, HU3MEPECHUE, DKCIICPUMCHT, MOI[eJ'H/IpOBaHI/IG), HCIOJIb30BATH CUCTEMHBIC XUMHWUYCCKUE 3HAHUA NJIA IPUHATUA pEIJ_IEHI/Iﬁ

B KOHKPETHBIX KM3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

CdopMHUpOBaHHOCTh YMEHUI COOIIOAAaTh PaBUiIa MOIb30BAHMA XMMHYECKOH MOCyol 1 1abopaTopHEIM 000pYAOBaHUEM, a TAKXKe IPaBUIa OOpaILeHHs ¢

BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKIIUAMU I10 BBITIOJTHEHHUIO na6opaTopH1>1x XHUMHWYCCKHUX OIIBITOB

33

ChopMHPOBaHHOCTh YMEHHI IUIAHUPOBATH M BBIMOIHATH XUMUUYECKUIT KCIIEPUMEHT (TIPEBPAIICHHs OPraHMYeCKUX BELIECTB IPH HArPEBaHUH, MOTyYCHUE
STUIICHA U U3yYEHHE €ro CBOWCTB, KAUECTBEHHbIC PEAaKIIMH OPraHUYECKUX BEIECTB, ACHATypalys OeJIKOB IIPU HaIpeBaHWH, LIBETHBIE PEAKLUH OENKOB) B
COOTBETCTBHU C IpaBWIaMH TEXHHKU 0€30MacCHOCTH IpH OOpAaIleHHH C BEIIeCTBaMH M JIaOOpaTOPHBIM O0OpPYAOBAaHHMEM; IPEACTABIATH PE3yJIbTAaThl

XMMHYECKOr0 SKCIIEPUMEHTa B (hopMe 3aIicH ypaBHEHHI COOTBETCTBYIOIINX Peakiuii U GopMynnpoBaTh BEIBOALI HA OCHOBE 9TUX PE3yJIbTATOB

34

CdopMHUPOBaHHOCTh YMEHUI NPOBOJUTH BBIYMCICHHS 110 XUMHYECKHM ypaBHEHHSAM (Macchl, 00b&Ma, KOJMYECTBA MCXOJHOI'O BELIECTBA WM MPOIYKTA

peaKLuK Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO W3 UCXOIHBIX BEILECTB HIIM NPOAYKTOB PEaKIIUH)

3.5

ChopMHUPOBaHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OpPMaIMIO, IOIy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (CPEICTBA MAacCOBOM

uH(popManuy, cetb IHTepHeT u Apyrue)

3.6

CdopMHUpOBaHHOCTh YMEHHH COOMIOATh MPaBUiIa SKOJOTMUECKH LeNeco00pa3HOro MOBEIEHHs B OBITY U TPYIOBOH IEATEIBHOCTH B LENAX COXPAaHEHHS
CBOETO 3/I0POBBSI U OKPYKAIOIIEH MPUPOAHON Cpe/Ibl, OCO3HABATH OMACHOCTH BO3ACHCTBHUS HA JKUBBIC OPTraHU3MBI ONPEIEIEHHBIX OPTaHUYECKUX BEIECTB,
noHuMas cmbica nokaszarens IIJIK (mpemenbHO AOMyCTHMOM KOHIIEHTpALMM), TOSCHSITH Ha IPHMEpax CHOCOOBI YMEHBIIEHHS M NPEAOTBPALICHUS HX

BPEIHOTI O BO3JICHCTBUA Ha OpTraHNu3M Y€JIOBEKa

11 KJIACC




Kop
MPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsieMble NpeAMETHBIE Pe3yJIbTATHI OCBOCHUS] OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMBbI CpeHero o01ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMUH

1.1

Birianenue cucteMoii XUMMHYECKHX 3HAHHH, KOTOpast BKIIFOUAET: OCHOBOIIOJIArAOIINE TIOHATHS (XMMUUECKUHA 3JIEMEHT, aTOM, DJIEKTPOHHAs1 000JI0YKa aToMa, -, p-
, d-3NEeKTPOHHBIE OPOUTAII AaTOMOB, OH, MOJIEKYJIa, BAJICHTHOCTH, JIEKTPOOTPHLATENILHOCTD, CTETIEHb OKUCIIEHHS, XMMHUECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, KpUCTAIDTHIECKAS PEMIETKA, TUITHI XUMUUECKUX PEAKIUi (OKUCITUTEIEHO-BOCCTAHOBUTEBHBIC, YK30- M SHJOTCPMHUYCCKUE, PEAKITMHA HOHHOTO
o0OMeHa), pacTBOp, AJIEKTPOJUTHI, HEINEKTPOIUTHI, AJIEKTPOJIUTHUYUECKAS! JIHCCOIMAINS, OKHUCIUTENb, BOCCTaHOBHTENb, CKOPOCTh XMMHUECKOW peaKIHu,
XUMUYECKOE PABHOBECHUE); TCOPHUHU U 3aKOHBI (TCOPHS IEKTPOITUTUUCSCKOM quccoruaru, [lepuoaiueckuii 3akon JI. 1. MeHnneneesa, 3aK0H COXpaHEHUS MaCChI),
3aKOHOMEPHOCTH, CUMBOJIMUCCKHI A3BIK XMUMUH, (PAKTOJOTMICCKUE CBEACHHUS O CBOMCTBAX, COCTAaBE, MOJIYUCHHH U O€30MaCHOM HCIIONBb30BAaHUU BaXKHEUIIINX

HCOPraHn4CCKUX BCUICCTB B 6HTy u HpaKTH‘IeCKOﬁ JCATCIIBPHOCTHU YCJIOBCKA

1.2

C(bOpMI/IpOBaHHOCTB yMeHHﬁ BBIABJIATH XapaKTECPHBIC IPU3HAKH 1 B3aMUMOCB3b N3YUC€HHBIX HOHHTHﬁ, TMPUMEHATL COOTBETCTBYIOIINE ITOHATHUS IIPU ONTMCAaHUU
CTpPOCHUA U CBOICTB HECOPraHN4€CKUX BEHICCTB U UX HpeBpaH.[eHHﬁ; BBISIBJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUM C IMTOHATHAMH U NpEeACTaBICHUSAMHA APYTrUux

€CTECTBCHHOHAYYHBIX TPEAMETOB

1.3

BrajieHre OCHOBHBIMU METOAIaMHU HAYYHOTO MIO3HAHUSI BEIIECTB U XMMUYECKHX SBIICHUI (HaOM0ieHe, 3MepeHHe, SKCIIEPUMEHT, MOJICITMPOBAHNUE)

1.4

ChopMHUPOBaHHOCTh YMEHHIA ONPEIENSTh BAJICHTHOCTD U CTEIIEHb OKMCIICHUSI XHMHYECKUX JIEMEHTOB B COSAMHEHUSX PA3JINYHOIO COCTABa, BUJI XUMHYECKOU
CB3U (KOBaJICHTHAsl, MOHHAs, METAJIMYecKas, BOJOPOIHAs) B COCOUHEHHUSIX, TUI KPHUCTAIIMYECKONM pPEHIETKH KOHKPETHOrO BEIIeCTBa (aTOMHaf,

MOJIEKYJISIpHasl, HOHHAsI, METaIIMIECKast)

1.5

CdopMHUPOBaHHOCTh YMEHUH ONPEIEIATh XapaKTep Cpebl B BOIHBIX PACTBOPAX HEOPraHUUECKUX COCANHEHHH

1.6

ChopMHUPOBaHHOCTh YMEHHS KIaCCH(HUIIMPOBATH XUMHYECKHE PEAKIUH 110 pa3IMYHbIM MIPU3HAKaM (YHCIY U COCTaBY PEarhpyrolIHX BELIECTB, TEILIOBOMY

3¢ deKTy peakuuy, I3MEHEHUIO CTEIIeHEH OKHCIICHUS JIEMEHTOB, 00OPaTUMOCTH PEaKLNH1, YIaCTHIO KaTaJIu3aTopa)

1.7

ChopMHUPOBaHHOCTh YMEHUH COCTABIIATH YPAaBHEHHS PEaKIMi pa3IMYHbIX THIIOB, IIOJHBIC M COKpPAIEHHBIE YPABHEHHUS PEaKIUii HOHHOTO OOMEHa, YIUThIBas

YCIIOBHS, TIPH KOTOPBIX 3TU PEaKkIUU UAYT J0 KOHLA

1.8

ChopMHPOBaHHOCTh YMEHUH POBOIAUTE PEAKIINH, TOATBEPKAAIOIINE KAUECTBEHHBIH COCTAB PA3IMIHBIX HEOPTAHHMIECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM

ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIraHWYECKHUX BEIIECTB

1.9

ChopMHPOBaHHOCT YMEHHH PAcKPBIBATh CYIIHOCTh OKHCIMTENHHO-BOCCTAHOBUTEIIFHBIX PEAKIIMHA TOCPEACTBOM COCTABIIEHHUS 3JIEKTPOHHOIO OajaHca 3THUX

peakuui

1.10

CdopmupoBaHHOCTH YMEHHI 00BSICHATH 3aBUCUMOCTD CKOPOCTH XUMHUUECKON PEaKIInH OT Pa3InIHBIX (PaKTOPOB

ChopMHpOBaHHOCTE yMEHMI OOBSCHITH XapaKTep CMEIICHNST XUMHIECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHeIIHero BozzaeicTBus (mpunanum Jle [llarense)




OGHIafI 1 HCOpTaHUYCCKasA XUMUA

2.1

CchopMHpoOBaHHOCTE YMEHHWH pacKpbiBaTh cMblcn llepuoanmdeckoro 3akona JI.JI. MenzgeneeBa ¥ JEMOHCTPHPOBATH €ro CHUCTEMAaTHU3UPYIOMIYIO,

OOBSCHUTENFHYIO U IPOTHOCTHYECKYIO (DYHKITHH

22

C(l)OpMHpOBaHHOCTI: yMeHI/Iﬁ XapaKTCpU30BaATb OJJICKTPOHHOC CTPOCHUE ATOMOB XHWMHUYECKHUX DJJICMCHTOB 14 Nepuoa0B HepHO}IH‘IeCKOﬁ CHCTCMbI
XUMHWYCCKHX 3JICMCHTOB I[I/I MeHz[eJIeeBa, HCHOJIb3Ys MMOHATHSA «S-, P-, d-SJ'IeKTpOHHLIe Op6I/ITaJ'II/I)), «OHCPTECTUUCCKHUEC YPOBHNY, 00BICHATE 3aKOHOMEPHOCTHU

HM3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U HX COGZ[I/IHeHI/Iﬁ 110 TI€pUoiaM U rpymiam Hepnonnqecxoﬁ CUCTEMbI XUMHNYCCKUX 3JICMCHTOB HI/I MeHﬂeneeBa

2.3

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ XapaKTepru3oBaThb (OHI/ICLIBaTL) 06]]11/16 XHMUYECKHE CBOMCTBA HCOPraHNM4Y€CKUX BCHUICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPKAATH

CYHICCTBOBAHUE TEHETUYECKOM CBSI3H MECXKIY HCOPTaHUYCCKUMHU BCIIECTBAMU C ITOMOLILIO ypaBHEHI/Iﬁ COOTBETCTBYIOIIUX XUMHNUYCCKUX peaKHI/Iﬁ

24

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHaBJIMBATh NPUHAMJICKHOCTD HCOPTAHUYCCKHUX BECHICCTB IO UX COCTaBYy K OHpeI[eJ'IéHHOMy KJ1accy (rpynne) COCI[I/IHGHI/Iﬁ

(HpOCTHe BCIICCTBA — MCTAJJIbI U HEMCTAJlJIbl, OKCHUIbl, OCHOBAaHUs, KMCJIOTHI, aM(bOTepHLIe TUAPOKCHUIBI, COJ'II/I)

2.5

ChopMHUPOBaHHOCTh YMEHHWI HCIONB30BAaTh XMMHUUECKYI) CHUMBOJIMKY JUIsl COCTaBieHHsT ()OPMYJ BEIIECTB W YpaBHEHHH XUMHYECKUX pEaKIui,
cucrematndeckyto HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3zBaHMS OTJEIbHBIX HEOPTraHWYECKHX BEUIECTB (yrapHbIH ras, yrjeKHCIbld ra3, aMMHUaKk,

raméHas U3BeCTb, Heral€Hast U3BECTh, IUThEBAs COJa, MUPUT U JAPYTrHe)

2.6

ChopMHPOBaHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XMMUYECKHE CBOWCTBA HEOPIaHUUECKHMX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPKIATH

CyLIECTBOBAaHUE TeHETUYECKOM CBSI3U MEXAY HEOPIraHNICCKUMHU BEIIECTBAMU C TIOMOIIBIO ypaBHCHI/Iﬁ COOTBETCTBYIOIINX XUMHUICCKUX peaKLlI/Iﬁ

2.7

CdopMHUPOBaHHOCTh YMEHHH IIAHUPOBATh M BBINOIHATH XUMHYECKUIl SKCIEPUMEHT (pa3JIoKeHHE MEpOKCHIa BOAOPOAA B MPHUCYTCTBHU KaTalu3aTopa,
onpeJeseHre Cpelbl pacTBOPOB BELIECTB C MOMOLIBIO0 YHHBEPCAIBHOIO MHIMKATOpA, BIMSHHE PAa3IMYHBIX (HaKTOPOB Ha CKOPOCTb XMMHYECKOH peaKuuH,
peakMy HOHHOTO 0OMEeHa, KaueCTBEHHbIE PEaKkLiU Ha cyinb(at-, KapOOHAT- U XJIOPHA-aHUOHBI, HA KATHOH aMMOHUS, PEIICHNE SKCIIePUMEHTAIbHBIX 33434
no teMaM «Merauel» U «HeMeramibl») B COOTBETCTBMHM C IPaBHIAMH TEXHHUKH OE30MACHOCTH MpU OOpaIleHMH C BeIlecTBaMH M J1aOOpaTOPHBIM
000pyZOBaHHEM; MPEACTaBIATH PE3YJAbTAThl XMMHYECKOTO SKCIIEPHUMEHTa B (hOpMe 3alHCH YPaBHEHHI COOTBETCTBYIOIIMX pEakUuid M (HOPMYJIHPOBATH

BBIBOJIbI HA OCHOBE OTUX PE3YIIHTATOB

2.8

CdopMHUpOBaHHOCTh YMEHHH COOIONATH IPaBHIIa MOJIB30BAHMS XUMHUYECKOH MTOCYAOH U Ja00paTOpHBIM 000pYIOBaHHEM, a TAkKe MpaBuUiIa O0paLIeHHs C

BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMHU IO BBIITOJIHECHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

29

ChopMHPOBaHHOCTh YMEHHUH XapaKTEPU30BATh XMMHUECKHUE IPOLIECCHI, JIEKAIINE B OCHOBE IPOMBIIILIICHHOT'O ITOMyIEHH CEPHON KHCIIOTHI, aMMHAKa, a TAKXKe

c(OpMHPOBAHHOCTH NPECTaBICHNI 00 OOIIMX HAYYHBIX MIPUHIMIAX M YKOJIOTHUECKHX MPOOIeMax XUMHIECKOT O MPOU3BOACTBA

Xumusd U ku3Hb. PacuéTnl




C(l)OpMPIpOBaHHOCTB Hpe].'[CTaBJ'IeHI/Iﬁ 0 XUMHYECKOH COCTaBJ’IHIOIIIeﬁ eCTeCTBeHHOHay‘IHOfI KapTHUHBI MUpa, pOJIM XUMUHN B TO3HAHHUU SIBJICHHI Mnpupoanl, B

3.1 (hOpMUPOBAHNH MBIIUICHUS U KYJIBTYPHI JIUIHOCTH, €€ ()yHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMON ISl PEIIeHHs TPAKTHUECKUX 3a]ad U IKOJIOTHIECKH
000CHOBAHHOI'0 OTHOLIEHHS K CBOEMY 370POBbIO U IIPUPOAHOH cpesie
39 CchopMHPOBaHHOCTE yYMEHHH KPUTHYECKH AaHAIN3UPOBAaTh XMMHUUYECKYI0O WH(OpMAIMIO, TOJy4aeMyI0 M3 pa3HbIX HMCTOYHHKOB (CPEACTBA MacCOBOM
) KOMMYHHUKaNuH, cetb IHTepHET U Apyrue)
. CcdopMHUPOBaHHOCTh YMEHHI COOJIIONATh MpaBHiIa SKOJIOTMYECKH LeJIecO00pa3HOro MOBEAECHUS B OBITY M TPYHOBOH NEATEIbHOCTU B LEISIX COXPaHEHUS
' CBOETO0 37I0pPOBBS M OKpYXKalollel IPUPOTHON Cpebl
34 Oco3HaBaTh ONACHOCTH BO3JICHCTBHUS Ha JKUBBIE OPTaHW3MBbI ONPEEeNEHHBIX BEIIECTB, MOHUMAas cMbIcT nokazatens 1K, moscHaTs Ha mprMepax criocoOb!
' YMEHBIICHUS U MIPEIOTBPALIEHUS UX BPETHOIO BO3/ICHCTBUS HA OPraHN3M YeloBeKa
ChopMHPOBaHHOCTh YMEHHUH NPOBOJIUTH BBIYMCIICHHUS C MCIIONB30BAHUEM TIOHSATHUS «MAaccoBast J0Js BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHHUH ra3oB
3.5 IpY XMMHYECKHX PEaKIMsIX, MacChl BELIECTBA MM 00bEMA ra3oB II0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJHOI'O M3 YJAaCTBYIOLIUX B

pC€aKuur BEUIECTB, TCILIOBOT'O 3¢)d)eKTa pC€aKIuM Ha OCHOBE 3aKOHOB COXpPaHCHHWA MAaCChbl BEUICCTB, MMPEBPALICHUA U COXPAHCHU I DOHCPTUN




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Teoperndeckue OCHOBBI OPraHUYECKOW XUMHHN
11 [Ipeamer oprannyeckoii XuMun: e€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHE B ITOJYyIE€HUH HOBBIX BEIIECTB U MaTepHaJIoB. TeopHst CTpOeHHs OPTraHUYECKUX COSTUHEHUH
’ A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUSI
12 CrpykTypHbIe (QOpPMYIIBI OpraHMYECKUX BelIeCTB. | OMONOTHS, M30MepHs. XHMHYECKas CBS3b B OPraHMYECKMX COSAMHEHUSX — OJWHAPHBIE W KpAaTHBIE CBS3H.
) [IpexncraBnenue o kiaaccuUKay OPraHUYECKUX BELIECTB
1.3 HomeHkiarypa opraHn4ecknx coeMHEeHHH (CucTeMaTuuecKast) M TPUBHaIbHbIE HA3BaHHs BAKHEHIIIUX TPECTaBUTENEH KJIaCCOB OPIraHUYECKHUX BEIIECTB
2 VYrieBomopoast
1 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH psifl. MeTaH 1 3TaH — MPOCTEeHIINe PEICTABUTENHN ANKaHOB: (PU3UUECKHE M XUMHYECKHE CBOWCTBA (PEaKIMy 3aMeIICHH S
’ Y TOpEHHUs1), HAaXOXKJICHUE B IPUPOJIE, TIONyICHUE U IPUMEHEHHE
59 AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUI Pl DTHIIEH U MPOMUIIEH — MPOCTEHINNE NPEICTABUTEIH AJIKeHOB: (PU3MUecKre U XUMHUYECKHE CBOICTBA (peakiuu
' THJPUPOBAHMS, TAJIOTEHUPOBAHUS, THAPATALNY, OKUCICHHS U MOJIMMEPHU3ALIUN), TOTy4eHHE U MPUMEHEHUE
)3 Ankaauensl: Oyranuen-1,3 u metmnOyranueH-1,3: crpoeHue, BayKHEHIIEe XUMUYECKUE CBOICTBA (peakius noauMepu3anun). [lonydeHine CHHTETHIECKOro KaydyKa 1
' PE3HHBI
54 AJIKMHBI: COCTaB 1 OCOOCHHOCTH CTPOCHUS, TOMOIOTHYECKUH Psifi. ALETHIIEH — IPOCTEHIINI [IPeICTaBUTeNb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
' CBOMCTBA (peaKLUy THAPUPOBAHNUS, FAJIOT€HUPOBaHUS, THAPATALUH, TOPEHUST), TOTy4UECHHE U IPUMEHEHNE
Apensl. beH301I: cocTaB, cTpoeHHe, pU3NUECKIE U XUMHIECKHE CBOMCTBA (PEaKLMy TaloreHHpOBaHMs U HUTPOBAHU), IOJy4eHHEe W IpUMeHeHue. Tolyom: cocTas,
2.5 CTpoeHHe, (pU3NUecKre U XMMUYECKHe CBONCTBA (PEaKINK IaJOreHUPOBAHNUA U HUTPOBAHMS), OJy4eHHE U IpIMeHeHne. ToKCHYHOCTh apeHoB. ['eHeTnueckas cBA3b
MEXIY YIJIEBOJOPOAaMH, IPUHAIIESKAIMMH K Pa3IMUHbIM K1accaM
[puponHbIe UCTOYHHUKN YIIIEBOAOPONOB. [IpuponHslil ra3 U nomytHele HepTsHbIe Ta3bl. Hedh U e€ nponcxoxnenne. CrocoObl nepepaOoTKu HeTH: IeperoHKa,
2.6 KPEKHUHT (TepMHUUYECKHN, KaTaTUTHIeCKni), muponu3. [IponykTel mepepa®otku HepTH, UX MPUMEHEHHE B MPOMBIIIUIEHHOCTH U B OBITY. KaMeHHBII yroib U MpOAYKTHI
ero nepepadoTKu
3 Kucnopoaconeprkammme opraHIIecKne COSANHEHNS
31 [IpenenbHBIE OMHOATOMHBIE CHUPTHL. METaHOMI U 3TAHON: CTPOCHHUE, (HH3MUECKNE U XMMHUUECKHE CBOMCTBA (PEaKIMK C aKTHBHBIMHU METAJIJIAMH, TaJIOT€HOBOIOPOAAMH,
' TopeHne), NMpuMeHeHrne. BomopoaHbie CBS3M MEXIy MOJNEKyJaMH CHHPTOB. JleificTBMe MeTaHOola M 3TaHOJNA Ha OPraHW3M dYenoBeka. MHOTOAaTOMHBIE CITUPTHI.




OTUJICHITIMKONG W TIWIEPHUH: CTPOEHHE, (HU3WYECKHEe W XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMH MeTajslaMM, KadeCTBEHHas peakuusi Ha
MHOT0aTOMHBIE CIIUPTHI). JleficTBHe Ha OpraHu3M 4enoBeka. [IpiMeHeH e TarepiuHa U STHICHTITUKOIIS
32 deHoM: CTpOEHNE MOJIEKYIIBI, (PH3MYECKHE U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH (eHona. [Ipumenenue dpenona
33 Anpaerunpl M KeToHbl. DopManbIernu, alueTalblAerua: CTpoeHue, (Pu3nueckne U XMMHUYECKHe CBOMCTBa (peakuuy OKUCIEHUS M BOCCTAHOBIICHHUS, Ka4eCTBEHHBIE
) peakuuu), mogydeHne 1 MpUMeHEHNE
OHOOCHOBHBIE TIpe/IeNIbHBIE KApOOHOBHIE KMCIOTHL. MypaBbHHAS U YKCYCHAsl KHCIIOTHI: CTPOSHHUE, PU3NYECKHE M XMMUUECKHE CBOICTBA (CBOMCTBA, 00IIHe IS Kacca
34 KHUCIIOT, PEaKIHs 3TepUHKAIMN ), TIOTy4eHHE 1 IpuMeHeHne. CTeapiHOBast M OJIEMHOBAsI KMCIIOTHI KaK MPEICTaBUTENH BHICIIMX KapOOHOBBIX KUCIIOT. MBLIa Kak COH
BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIIee AeHCTBUE
3.5 CroxHble 3(HUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cioxubix 3¢upos. XKupsl. ['naponus sxupos. [Ipumenenne xupoB. bruonorudyeckas poiib )KUpoB
VYrieBonsl: cocraB, KiaccHuKalys yrieBomoB (MOHO-, M- M Iojiucaxapuibl). [7I0Ko3a — MpoCTeWIIMi MOHOCaXapuia: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
16 (u3nUecKre U XMMUYCCKHE CBOMCTBA (B3auMoeiicTeue ¢ ruapokcuaom mean(1l), okucienre aMmmuadHbIM pacTBOpoM okcua cepedpa(l), BoccTaHoBneHre, OpoKeHHE
’ TJIIOKO3bI), HAXOXJIEHWEe B MPUPOJE, NPUMEHeHHne, ononornyeckas ponb. DorocuHTe3. OpyKTo3a Kak M30Mep TIIOKO3bl. Kpaxman M Lemnono3a Kak MpUpoJHbIe
nonuMepbl. CTpoeHHne KpaxMana U IeJUTi0103bl. PU3nueckre 1 XUMUUECKHE CBOMCTBA Kpaxmala (THAPOIN3, KaueCTBEHHAs PEaKIUs C HOIOM)
4 A3oTconepikalniye opraHM4eckie COeIMHEHUS
A1 AMMHOKHUCIIOTBI KaK aM(pOTEepHbIE OpraHnyeckue coeinHeHns. GU3ndecKkue 1 XMMUYECKUe CBOMCTBA aMHHOKHUCIIOT (Ha MpUMepe MiniKHa). bronorudeckoe 3HayeHue
' aMuHOKHUCIOT. [lenTuabt
42 Benku kak mpUpoaHbIE BHICOKOMOJIEKYIISIPHBIE coequHEeHHs. [lepBUYHas, BTOpUYHAS U TPETHYHAsI CTPYKTypa OeiaKoB. XMMHYECKHE CBOWCTBA OENKOB: THAPOIU3,
' JeHaTypauusl, KAYeCTBEHHBIE PEaKLINU Ha OEIKI
5 BricokoMomneKysapHbIe COeTUHEHUS
5.1 OCHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COSIMHEHUI: MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO, CTETIeHb MOJTUMEPHU3AIIH, CPEIHA MOJIEKYIIsIpHas Macca.
' OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSANHEHHN — MOMTUMEPU3AIs U OMUKOHICHCAIIHS
5 OKcIlepUMEHTaTbHBIE METOIBI H3yUCHUS BEIIECTB M MX MPEBpAIICHH: O3HAKOMIICHHE ¢ 0Opa3iaMi MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayIyKOB.
' [lomy4eHne CHHTETHYECKOTO KaydyKa U Pe3HHBI
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 TeopeTnueckre OCHOBbI XUMUHU




XUMHYECKUI dJIEMEHT. ATOM. H)lpO aToMa, HU30TOIIbI. 3J'IeKTpOHHa$I 00oouKa. 3Hepl"eTI/I‘-IeCKI/Ie YPOBHH, IOAYPOBHHU. ATOMHEIE Op6I/ITaJ'H/I, s-, P d->JIEMEHTEL.

b Oco0OeHHOCTH pacnpenesieHNs 3JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB TIEPBHIX YETHIPEX IIEPHUOIOB. DIEKTPOHHAS KOH(PUTypaLisi aTOMOB
Ilepuomuueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux sneMeHToB (.M. MenneneeBa. CBs3p mepuoandeckoro 3akoHa u Ilepuonuueckoil cucTeMsl
1.2 XUMH4YecKuX eMeHToB [[.1. MeHeneeBa ¢ COBpEeMEHHOM Teoprel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHECHHUS CBOMCTB XUMHUCSCKUX 3JIEMEHTOB U 00pa3yeMBbIX
HMH TPOCTHIX M CIIOXHBIX BELIECTB I10 TPYIINAM U NeprojiaM. 3HaUeHHE MEPHOANIECKOro 3aKOHa B Pa3BUTHU HAYKU

13 Crpoenue BemiecTBa. XUMHYeCKasi CBsA3b. Buibl XumMudeckol cBsi3M (KOBaJEHTHAs HEMOJSIpHAs M TOJNSIpHAsl, HOHHAsI, MeTaJuindeckasi). MIOHbI: KaTHOHBI U aHUOHBI.
) MexaHn3MBbl 00pa30BaHMs KOBAICHTHON XMMUYECKOH CBsI3M (OOMEHHBIH 1 IOHOPHO-aKIENTOPHBIN). BonoponHas cBsi3b

1.4 BanentHocTh. DnexkTpooTpunarenbHOCTh. CTENeHb OKUCICHUS

15 BemiectBa MONIEKyISIpHOT'O U HEMOJIEKYIISIPHOTO CTPOECHHUS. 3aKOH MOCTOSHCTBA COCTaBa BELECTBA. THIbI KPUCTAJUIMYECKUX PELIETOK. 3aBUCMOCTh CBOMCTBA BEIIECTB
' OT THNa KpHCTauInueckoi pemérku. [ToHsTre o qucnepcHbIxX cucremax. VICTHHHBIE M KOJUTOWAHBIE pacTBOPBI. MaccoBast 107151 BEIIECTBA B PACTBOPE

1.6 Kitaccudukanmsi HeopraHnieckux coequHeHnid. HoMeHkaTypa HeopraHuuecKiX BEUIECTB

17 Xumnueckast peakuust. Kiaccuukanms XkMHYECKUX PEaKIMii B HEOPraHUUECKON M OPraHMYeCKOW XUMHH. 3aKOH COXPAaHEHHS MacChl BELIECTB, 3aKOH COXPaHEHHS U
' MPEBPALIEHUSA DHEPTUH TP XUMHYECKAX PEAKLIHAX

1.8 CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT Pa3JIUYHBIX (PAKTOPOB

1.9 OO0partumble peakiuu. XumMudeckoe paBHoBecue. DakTopbl, BIMSIOIINE HA COCTOsIHUE XMMU4eckoro paBHoBecus. [Ipuniun Jle llatesnne

1.10 OnekTponutnyueckas qucconuanus. CHibHbIe U ciiabble 31eKTpouThl. Cpelia BOAHBIX paCTBOPOB BEILECTB: KUCNAsl, HEUTpalibHasl, 1elioyHas. Peakiuy HOHHOro oOMeHa

1.11 OKHUCIIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH
2 Heopranmueckas xumust

)1 Hemeramnel. [Tonoxenue HemeraiuioB B Ilepuonuyeckoii cucreme xumuueckux snemeHToB J[.M. MenjeneeBa 1 ocoOeHHOCTH cTpoeHHs aToMoB. Dusmueckue
' CBOMCTBa HEMETAIJIOB. AJIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCIOpoAa, cepbl, (ocdopa u yrieposa)

5 XUMHYECKHe CBOIMCTBAa BaXKHEWIINX HEMETaJUIOB (TaloreHoB, cepbl, a3oTa, (ocdopa, yriaepona ¥ KpeMHHS) M UX COSIMHEHUH (OKCHIOB, KHCIIOPOACOAEPIKAIINX
' KHCJIOT, BOIOPOIHBIX coequHeHuit). [IpuMeHenne BaKHEUITIX HEMETAIUIOB M UX COCIMHEHUI

23 Meramnel. [lonoxxenne meramios B [lepronmdeckoi ciucreme xumrdeckux 3ieMeHToB J[. M. MenneneeBa. OcOOEHHOCTH CTPOSHHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB
' MetasuioB. O6mme Gpu3ndeckue cBoicTBa MeTaiuioB. CIUIaBbl METAIOB. DISKTPOXUMHUICCKHUI PSI/] HATIPSDKEHUH METaILIOB

24 XuMHYECKHE CBOIMCTBA BaKHEWIINX METAJUIOB (HATPHM, KallMid, KaJbLMi, MarHUii, aFOMUHUMA, IUHK, XPOM, JKele30, Me/ib) U UX coequHeHuid. OOIue crnocoobl
' noydeHnst MetayuioB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE

2.5 I'eHeTnueckas CBsI3b HEOPTAHUYECKHUX BEIIECTB, TPHHAICKAINX K PA3TMIHBIM KIaccaM




XHMHS U )KU3Hb

Posp xumun B 00ecrieueHun BKOJIOFI/I‘ICCKOP'I, 3H€pF€TI/I‘{€CKOﬁ n HI/IIIIGBOﬁ 6€3OHaCHOCTI/I, Pa3BUTUU MCAUIIUHBI. IlonsTue o HAaYYHBIX MCTOAAaX IMMO3HAHUA BCIICCTB U

> XMMHUYECKHUX PEeaKIii
[IpencraBnenust 00 OOIMX HAYYHBIX MPHHIMIAX MPOMBIIDUIEHHOTO TOJNYYeHUS] BRKHEHIIMX BellecTB. YeJOBEeK B MHpPE BEIIECTB M MaTepHajoB: Ba)KHEWIINE
32 CTpOUTENIbHBIE MAaTepHaibl, KOHCTPYKIMOHHBIE MaTepHaibl, KpPacKd, CTEKJIO, KepaMmHKa, MaTepuaibl Ul AJIEKTPOHMKH, HaHOMAaTepUallbl, OpraHUYecKue Hu
MUHEpaJbHbIE YIOOpeHHs
13 XUMHST ¥ 37J0pOBbE UENIOBEKa: INpaBHiIa HCIONB30BAHUS JIEKAPCTBEHHBIX MPENapaToB, NpaBuiia Oe30MacHOro HCIIOJNB30BAHUS IPENapaTroB OBITOBOW XWMHU B

MOBCEIHEBHON KU3HHA




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

* Xumns. 10 xmacc. [abpuensa O.C., Octpoymos N.T., Cnankos C.A. AxnmonepHoe obmectBo «M3natenserBo «IIpocBemenne»
* Xumust. 11 knace. 'abpuensu O.C., OctpoymoB U.T'., Cnaakos C.A. AxionepHoe obuiectBo «M3aarenscrBo «IIpocBemienne
METOANYECKUE MATEPHUAJIBI AJI51 YUUTEJIA

3amauu o XxumMuu 1 crocoObl ux pemenust. 10-11 knaccwr. ['abpuensu O.C.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPChI U PECYPCbHI CETU UHTEPHET

http://school-collection.edu.ru/ - Equnast komutexims uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB
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