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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpeHero odrero oOpa3oBanus paspadborana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6
obpazoBanuu B Poccuiickoii denepaunny», TpeOOBaHUI K pe3yiabTaTaM OCBOSHMs (enepaabHOM 00pa30BaTEeNIbHOW MPOrpaMMbl CPEJHEro OO0ILero
obopazoBanust (POIlI COO), mpexacraBineHHbIX B DenepalibHOM TOCYIAapCTBEHHOM oOpasoBarenbHOM cranaapte COO, c¢ yuérom Konnenmuu
npenojaBaHus  ydyeOHoro mpeamera «XuMus» B o0pa3zoBaTelbHbIX opranuzanusx Poccuiickoil @enepanuu, pealn3yroIlUX OCHOBHBIE
oOpa3zoBaTenbHbIE TPOTPaMMBbI, 1 OCHOBHBIX MoJiokeHHi «CTpaternu pa3Butus Bocnutanusi B Poccuiickoit ®@enepanuu Ha nepuoa no 2025 roxa»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K ONPEACTICHUIO O0IIel cTpaTernu 00yueHus, BOCIIUTAHUS M PA3BUTHUS 00YUaIOIINXCS
cpenctBamMu ydeOHOro mnpeamera «Xumus» mist 10—11 kmaccoB Ha 0a30BOM ypoBHE COCTaBWIM KoHIenTyaiabHble mosioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIEJIeH, COAep KaHus, pe3yabTaTOB 00y4YeHUs U TPEOOBAHUHN K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUe, I0JIy4aeMOe€ BBITYCKHMKaMM 0011e00pa3oBaTelbHON OpraHu3aluy, SBISETCS HEOThEMJIEMOH YacThl0 HX
obpazoBaHHOCTH. OHO CIYXXHUT 3aBEPUIAIONIAM 1TAllOM pEaTU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX
LIEJIOCTHOM cHCTEMe XMMHUYECKOro o0pa3oBaHMs. DTH LIEHHOCTU KacaloTCsl MO3HAHUS 3aKOHOB HPUPObI, (POPMUPOBAHUS MUPOBO33PEHMS M OOIIEH
KYJIBTYpBl YEJIOBEKa, a TaKXKe IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M HPUPOAHOH cpene. Peammsyercs xummudeckoe
o0Opa3zoBaHMe OOY4YarOLIMXCA HAa YPOBHE CPEIHEro OOLIero oOpa3oBaHMs CPEICTBAMM Y4eOHOro mpeamera «XHMHA», COAEP)KaHUE M IOCTPOCHUE
KOTOPOTO OIpEeNIeHbl B IPOTPaMMe 10 XMMHUU C YIETOM crenn(ruKH HAyKW XMMHH, €€ 3HAaYCHUS B TIO3HAHUH MPHPOJIBI U B MATEPUATBHON JKU3HU
o0111ecTBa, a TakKe ¢ y4éToM OOIIMX LieJel U MPUHIHUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBbI CpeHEro olIiero oopa3oBaHus B
Poccuiickoit ®epepanuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPAeT 0COOYIO POJib B COBPEMEHHOM IIMBUIN3ALMH, B CO3JJAHUU HOBOM 0a3bl MaTepHalbHON
KynbTypsl. OHa BHOCHT CBOW BKJIaJ B (DOPMUPOBAHHE pAIMOHAILHOIO HAyYHOTO MBIIUICHUS, B CO3/JaHUE IEIOCTHOTO TPEICTaBICHUS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE NPHUPOJbI U YelOBeKa, KOTopoe (OpMHUpPYETCs B XUMHUM Ha OCHOBE MOHHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKpY>KaI0ILlero MUpa, OCO3HAHMSI B3aUMOCBSI3U MEK/y CTPOSHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00J1aCTSIMU IPUMEHEHHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs CTajla HEOTHEMJIEMOM 4YacThbl0 MHUPOBOW KyJIbTYphl, HEOOXOIUMBIM
YCIIOBUEM YCIIEIIHOIO TPyAA U *KU3HU Ka)xJ0ro ujaeHa obmectBa. CoBpeMeHHass XUMHUs KaK HayKa cOo3uAaTesbHas, Kak HayKa BBICOKMX TE€XHOJIOTUMN
HampaBjieHa Ha pelIeHHe II00aTbHBIX MPOOJIEeM YCTOHYMBOIO Pa3BUTHS UEIOBEUECTBA — CBHIPHEBOM, HYHEPreTHUECKOM, MUIIEBOH, 3KOJOTMUYECKON
0€30MacCHOCTH U OXPaHbl 3/J0POBbSI.

B cooTBeTcTBHM € 00IUMHM IEIAMHU U IPUHIMIIAMHU CPEHEro o01iero oopa3oBanus coaepxanue npeamera «Xumus» (10—11 xmaccsl, 6a30BbIit
YpOBEHb M3y4Y€HUS]) OPUEHTHPOBAHO TNPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO IMOATOTOBKY OOYyYaroluXcs, HEOOXOAMMYIO MM Ul BbIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUS B KM3Hb COLIMYMA, MPOAOKEHHs 0Opa30BaHUS B Pa3JIMUHBIX O0JACTAX, HE CBS3aHHBIX
HEIMOCPEICTBEHHO C XUMHEHN.

CocTaBisiomuMu mpeamera «XuMHs» ABISIOTCS 6a30Bble Kypchl — «Opranudeckas Xumusi» u «OO01ast 1 HeopraHu4eckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAayKH: cHCT€Ma 3HAHUM 110 HEOPraHMYEeCKONW XMMHUU (C BKIIOYEHHEM 3HAHUN W3
o0meil XMMHMM) W OpraHudyeckod xumuu. DPOpMHpPOBAHME ITAHHOM CHCTEMBl 3HAHUN MpPHU HM3YUYEHUH IpeaMeTa 00ecreurBaeT BO3MOXKHOCTh
paccMOTpEeHHs BCETO MHOT000Opa3usi BEIIECTB HA OCHOBE OOIINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa conepxanust KypcoB — «Opranudeckas XuMus» U «OO01ast 1 HeopraHudeckass XUMus» chopMHUpOBaHa B POTrpaMMe 1O XUMHUHU Ha
OCHOBE CHCTEMHOTO IM0/IX0/1a K U3y4eHUI0 y4eOHOro Marepuaia u 00yclIoBJIeHa HCTOPUUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUMN HA ONpeAeNEHHbIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHn4ecKoi XMMHUU BELIECTBA pACCMaTPUBAOTCS HA YPOBHE KIIACCUUECKON TEOPUU CTPOEHHSI OPraHMUECKUX



COEJIMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMMYECKMX U IJIEKTPOHHBIX NPEACTaBIECHUN O cTpoeHHM BelecTB. CBeleHMs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEAMHEHHH. B Kypce opraHndeckoil XMMHUH MOTy4aroT
pa3BuTHE C(QOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO 0Omiero o0pa3oBaHMs IE€pBOHAYAJIbHBIC MPEJACTABICHUSA O XUMHUYECKOW CBSI3H,
KJ1acCU()MKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XMMUYECKON pEaKIiH.

ITo HOBBIM YIJIOM 3peHHs B mpeaMeTe «XHUMUs» 0a30BOT0 ypOBHs pacCMaTpUBAECTCS U3YyUEHHbIH HAa YpOBHE OCHOBHOI'O O0ILEro oOopa3zoBaHus
TEOPETUYECKH MaTepral 1 (PaKTOIOTHYECKHE CBEICHHS O BEIIECTBAX M XMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as u Heopranudeckas
XUMHUs» 00yYaroIUMCs MIPEJOCTaBIAETCSI BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJNYECKOI0 3aKOHA € OOLIETEOPETHUYECKUX M METOI0JIOTHYECKUX
MO3UINH, TITy0XKe MOHITh UCTOPUYECKOE N3MEHEHUE (PYHKIUI 3TOr0 3aKOHA — OT 0000IIAIoIIel 10 0OBACHSIONIEH U TPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMH O BaKHEMIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUM, CBOMCTBAX M NPUMEHEHUH, a TAKXKE O XMMUYECKUX PeaKLUsIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHMsI AonojHseTcss B Kypcax 10 u 11 kimaccoB aneMeHTaMu COep KaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUH U
IPUKIIQJHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT NOHUMAHHUIO B3aMMOCBSI3U XMMUU C IPYTMMHU HAayKaMH, PacKpbIBAIOT €€ PoJib B 103HABATEIbH O U
MPAKTUYECKON JESATETPHOCTH YEIOBEKa, CHOCOOCTBYIOT BOCHUTAHUIO YBAXEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTUYECKHUX
NPUIOKEHUH XUMHH, HMOMOTAIOT BBIYCKHUKY OPHUEHTHPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX HpOOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh WH(POPMALUI0O M TPUMEHSTH €€ I TOTNOJHEHUS 3HAHWH, PEUICHHUS HWHTEUICKTYaIbHBIX M JKCIIEPHMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 33/1a4. B 1enom conepxkanue ydeOHOro npeamera «XUMHs» JAaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (OPMHUpPOBAHUE Y
00yJaromuxcss MHUPOBO33PEHUYECKONH OCHOBBI JJIsi TOHUMAaHUs (WIOCOMCKUX HICH, TaKMX KaK: MaTepUaIbHOE EIMHCTBO HEOPraHWYECKOTO H
OpPraHUYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOECHHUEM, II03HABAEMOCTh NMPUPOIHBIX SBJICHUN IyTEM 3KCIIEPUMEHTa U
pelieHusl MPOTUBOPEYUH MEXTy HOBBIMH (DaKTaMH M TEOPETHUYECKUMH IPEANOCHUIKAMU, OCO3HAHWE POJIHM XUMHH B PEIICHUH 3KOJOTHYECKHX
pobJieM, a Takke npodsieM cOepeKeHHs FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHNsI HOBBIX TEXHOJIOIMI U MaTepUaoB.

B 1utane pemeHust 3aa4 BOCIIUTaHUS, PA3BUTHS U COIUATM3AIMH O0yUYaIOMIUXCS TPUHATHIE POTPAMMON 110 XUMHH MOJIXO/bI K OTPEICICHUIO
COJIepKaHUsl U TIOCTPOEHUsS MpeAMeTa MpeaycMaTpuBaoT (POpMUPOBAHME YHMBEpCAIbHBIX Y4eOHBIX J€HCTBHH, MMEIOLUIMX 0a30BOoe 3HAYCHME IS
Pa3IMYHBIX BHJIOB JESTENLHOCTH: pEUIeHMs] NpoOiieM, MOWCKa, aHaiau3a W 00paboTkM HMH(OpMalMM, HEOOXOIUMBIX UIs NMPUOOPETEHUs OIbITa
MPAKTUYECKON U UCCIIE0BATENBCKON AATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B O3HAHUU XUMUH.

B mpakTtuke npernogaBaHus XMMHU Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U HAa YPOBHE CPEJHEro oomero oOpa3oBaHUs, TpU
OTIpeJIeJIEHUH COJePKATEIbHON XapaKTepUCTUKHU 1IeJIel N3ydeHHs IpeaAMeTa HalpaBiIeHUEeM MEePBOCTENIEHHON 3HAYMMOCTH TPAJAULIMOHHO MPU3HAETCS
(dbopMHpOBaHHE OCHOB XMMHYECKOW HAYKH Kak 0OJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUYECKON AEATEITHHOCTH YeIOBEKa M KaK OIHOTO W3
KOMIIOHEHTOB MHMPOBOH KyibTypbl. C METOAMYECKOW TOUYKM 3PEHHUS TAKOM MOAXOJ] K OINpPENEeJICHUIO IeJiel M3ydeHUs MpenMeTa SBISEeTCs BIOJHE
OTIpaBIaHHBIM.

CornacHo JaHHOH TOUKe 3peHUs TTIaBHBIMU LIESIMU U3YyUeHHs ITpeaMeTa « XuMus» Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

(dbopMHpOBaHHE CHUCTEMBl XMMMYECKMX 3HAHUM Kak BaKHEHIIEH COCTaBIIAIONICH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpa, B OCHOBE KOTOPOH Jiexar
KITIOYEBBIC TOHATHS, (pyHIaMEHTalbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHWE W IOHMMAaHUE CYINTHOCTH JOCTYITHBIX
0000111eHUI1 MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UCTOPHEN UX PAa3BUTHUS U CTAHOBJICHHUS;

dbopMHUpoBaHUE M pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB M XMMHUYECKHX PEAKINiA, HEOOXOMUMBIX U MPHOOPETEHUS
YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SBJICHUN, UMEIOIIMX MECTO B IPUPOJE, B MPAKTUYECKOM 1 TTOBCEAHEBHOM KHU3HH;

pa3BUTHE YMEHHH W CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM M OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTA, COONIOIEHUEM IPaBUII
0e30MmacHOro 0OpaIeHNs ¢ BEIIECTBAMH.



Hapsiny ¢ aTim, comepskaTenbHasi XapaKTepUCTHKa [eNel U 3a/1a4 U3YYCHUs IIpeIMeTa B MporpaMMe 10 XMMHUU YTOYHEHA M CKOPPEKTHPOBaHa B
COOTBCTCTBHUU C HOBBIMU IMPUOPUTCTAMU B CUCTCMEC CPCAHCTO 06H_I€I‘O O6pa30BaHI/ISI. CGFOIIHH B IIperiogaBaHn XUMHHU B 60nbmei/’1 CTCIICHU OTI[aéTCH
NPEINOYTCHUE TPAKTUYCCKOW KOMIIOHEHTE COJICpKaHUsl OOyuYeHHs, OPHEHTHUPOBAHHOW Ha TIOATOTOBKY BBIYCKHHUKA O0O0IIe00pa3oBaTeIbHON
OpraHM3allvH, BJIAJICIONIET0 He HA0OpOM 3HAHUH, a (PYHKIIMOHAILHOW IPAMOTHOCTHIO, TO €CTh CIIOCO0aMU U YMEHHUSIMH aKTUBHOTO TIOJyYEHUS] 3HAHUI
Y TIPUMCHEHUS MX B PEaIbHOM KHU3HH ISl PEIICHUS TIPAKTUYECKUX 3a]1ad.

B ¢Bs13u ¢ 3TUM IpU U3YYCHHUH TIpeIMeTa « XUMUSD) TOMHUHHUPYOIIEe 3HAYCHUE MPUOOPETAIOT TaKKe IENH U 3a/1a49H, KaK:

ajanTanus o0yJaroIuXxcs K yCIOBUSAM JTUHAMHYHO Pa3BHBAIOIIETOCS MUPA, (OPMHPOBAHUE MHTEIUICKTYAILHO Pa3BUTON JIMYHOCTH, TOTOBOM K
CaMOO6pa3OBaHI/IIO, COTPYAHUYICCTBY, CaAMOCTOATCIIBHOMY IMPUHATHIO I'PAMOTHBIX peLHGHI/Iﬁ B KOHKPCTHBIX JKXWU3HCHHBIX CHUTyallUAX, CBSA3aHHBLIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

(dhopMupoBaHHE y 00YJAIOIIMXCSl KIIOYCBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIMH ), UMEIONIUX YHUBEPCATHHOE 3HAYCHHE ISl PA3JIUYHBIX BHJIOB
JeSITEeIBHOCTH: pEIleHus Mpo0ieM, MoKucKa, aHamu3a u 00paboTku mHpopMaIK, HEOOXOAUMBIX Uil TPHUOOPETEHUS OIBITAa JNEATEIbHOCTH, KOTOpas
3aHUMACT BAXXHOC MCECTO B IIO3HAHHMHW XHMMHH, a4 TaKXKE ]I OLICHKH C HOSI/IHI/If/'I SKOJIOTHYECKON O€30I1aCHOCTH XapakTepa BJIMAHWA BCHICCTB U
XMUMUYECKHX IPOIIECCOB HA OPraHM3M YeJIOBEKa U TIPUPOIHYIO CPEY;

pa3BUTHE IT03HABATEIBHBIX HMHTEPECOB, HMHTEUICKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYAOIIUXCS: CIHOCOOHOCTH CaMOCTOSITEIIEHO
nproOpeTaTh HOBBIC 3HAHUS MO0 XMMHHU B COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOT UK
JUTS TIOMICKA M aHaJIN3a y4eOHOU ¥ HaAyYIHO-TIOMYIIPHOU HH()OPMAIIUY XHMHUYECKOTO COJCPKAHUS;

(dbopMHpOBaHKUE U Pa3BUTHE Y OOYUYAIOIIUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH,
KOTOPELIC 0COOEHHO HGO6XOIII/IMI)I, B 4aCTHOCTHU, IPH INIAHUPOBAHHUU U MTPOBCACHNUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHKUE y 00y4Jaronuxcsi yOexk IEHHOCTH B TYMaHHUCTUYCCKON HANPABJICHHOCTH XUMHHU, €€ BAXHON POJIM B PEIICHUH TII00ATBHBIX Tpo0IeM
palOHAJIBHOI'0 IPHUPOAOITIOJIb30BaAHMS, ITOITOJHCHUA SHCPIETUICCKUX PECYPCOB U COXPAHCHUA NPHUPOAHOTO PAaBHOBECHA, OCO3HAHUA HGO6XOIH/IMOCTI/I
OepeXKHOrO OTHOIICHHS K MPHPOAE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUs OMbITa HCIMOIb30BAaHUS MONYYEHHBIX 3HAHUW IS MPUHATHS
rpaMOTHBIX peHIeHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMWUYCCKUMU ABJICHUAMMU.

B yuebHOM mnaHe cpenHero ooiiero oopasoBanus mpeamMeT «Xumus» 0a30BOro YpoBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-
HAy4YHBIE IIPEIMETHDY.

OO111ee yncIo YacoB, OTBEAEHHBIX ISl U3yUSHHsI XUMUH, Ha 0a30BOM YPOBHE cpeliHero o0iiero oopasoBanus, cocraBiseT 68 yacos: B 10 kmacce
— 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezieno).

COJAEPKAHUE OBYYEHUS

10 KJIACC
OPI'AHUYECKAS XUMMUS
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUH
[Ipenmer OpraHUYECcKON XUMHH: eé BO3HUKHOBEHHUE, pa3BUTHE u 3HAa4YCHHE

B TIOJIyYEHMM HOBBIX BEUIECTB W MaTEpHAIOB. Teopus CTpOEHUS OPraHMYeCKuX coenuHeHuit A. M. bytimepoBa, €€ OCHOBHBIE IOJOKEHUS.
CtpykTypHBIE (OPMYIIBI OPraHUYECKUX BEIecTB. [ 'oMonorus, n3oMepust. XuMHUECKas CBSA3b B OPraHMUECKUX COCIMHEHUAX — OJUHApHBIC U KPaTHBIE
CBS3H.

[IpencraBnenue o kiaccuuKalMu OpraHMYecKuX BemlecTB. HomeHkiaTypa opraHM4YecKMX COEAMHEHHH (cucTemMaTuyeckas) U TPUBHAJIbHbIE
Ha3BaHUs BA)KHEUIINX NPEICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB.



DKCIepUMEHTAIbHBIE METO/Ibl U3YYEHUS BEIIECTB U MX MPEBpAIllEHUN: O3HAKOMJIEHUE ¢ 00pa3liaMy OPraHWYeCcKUX BEIIECTB U MaTepuagamMH Ha
UX OCHOBE, MOJEITHPOBAHHE MOJICKYJ OPTraHMYECKHUX BEIIECTB, HAOJIOJCHHE W ONHCAHHE IEMOHCTPAIIMOHHBIX OMNBITOB M0 TMPEBPALICHUIO
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHuU (IJ1aBjIeHHEe, OOyTIIMBaHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTHMYECKHM psii. MeTaH M 3TaH — MPOCTEUIINE IMPEICTABUTENM AlKaHOB: (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA (pEaKIMK 3aMEILEHUS U TOPEHNUS ), HAXOKJCHHUE B IIPUPOJE, [TOJIyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUI psif. DTUJICH U MPOMHIIEH — MPOCTEiIne MpeCTaBUTeNn alIKeHOB: (PM3UYECKUE U XUMHYECKHE
CBOMCTBA (pEeaKIMKU THAPUPOBAHHS, TAIOTEHUPOBAHNUS, THAPATALUN, OKMCIECHUS U ITOJIMMEPU3aLlUK ), [T0JIyY€HUE U IIPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaKHEWIIME XUMHUYECKHUE CBOWCTBaA (peakius mnojuMepusanuu). [lomyuenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH psl. ALETHIEH — IPOCTEHIINN MpeAcTaBUTENb aJIKWHOB: COCTaB, CTPOCHHUE,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHUS ), TOJTyYSHNE U TPUMEHEHHE.

Apenbl. ben3on: cocraB, crpoeHue, (pu3MUeckre M XUMHUYECKHME CBOMCTBa (peaklUy TaJOTeHUPOBAHUS W HUTPOBAHUs), MOJTy4eHHE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, @uaudeckue U XUMUYECKUE CBOUCMBA (Peakyuu 2an02eHUpoS8anus U HUMPOBAHUs), NOJYYeHue U
npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTHYecKas CBA3b MEXY YIJI€BOJOPOAaMU, IPUHAMIEKAIINUMH K Pa3IUYHbIM KJIACCAM.

[IpupoaHbIle HCTOYHHUKH YTIeBOAOPOAOB. [Ipupoanblii ra3 u nomytHele HeQTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaerne. CrnocoObl nepepadoTKu
He(TU: EPEroHKa, KPEKUHT (TEPMUYECKUH, KaTaNUTU4YecKuil), nuponu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €To epepadoTKH.

DKCIepUMEHTAIbHBIC METO/Ibl U3YYEHHS BEIIECTB U UX MPEBPALIEHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJIEKIIUU
«HedTp» 1 «YT07B», MOJETUPOBAHIE MOJIEKYJI YTIEBOAOPOAOB U TaJOTCHOIPOU3BOIHBIX, TPOBEACHNE IPAKTUIECKON PabOThI: MOTyYSHHUE ITHIICHA U
H3YyYEHHUE Er0 CBOMCTB.

Pacuérneble 3anaum.

Bbruucnienus mo ypaBHEHMIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIMU 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJTYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiHHEHUsI

[IpenenbHble OJHOATOMHBIE CIUPTHI. METAaHOI M ATAHOJI: CTPOEHHUE, (PU3NUECKHEe U XUMUUECKHE CBOMCTBA (pPEeaKklMM C aKTUBHBIMU METAJUIAMU,
raJOreHOBOJIOPOJIaMH, TOpEHHE), MpUMeHeHne. BomopoiHble CBSI3M MEXIy MOJIEKYJIaMH CHOUPTOB. JleficTBMe MeTaHONa M 3TaHOJa Ha OpPraHU3M
YesioBeKa.

MHoroaToMHbl€ CHUPTHL. DTHIEHTIMKOIb U TIHMLEPHH: CTpOeHHEe, (PU3NYEeCKHe W XMMHUYECKHe CBOICTBa (B3aMMOJEHCTBHE CO ILEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peakIlisi HA MHOTOaTOMHBIEe criupThl). JleiicTBre Ha opranu3M uenoBeka. [I[pumMeHenne rimuepruHa U STUICHTITUKOJISL.

@deHoJI: CTpOEHUE MOJIEKYIIBI, (PU3NYEecKHe U XuMHueckue cBoiicTBa. TokcuunocTh eHomna. [Ipumenenune gpenomna.

Anpaeruabl ¥ kemonusi. DopMalbIeTuj, aleTalibJerua: CTpoeHue, (QUu3nvyeckue U XUMHUYECKHE CBOMCTBA (peakIMH OKUCICHMS U
BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIUN ), [TOJIyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs W YKCYCHasi KUCJIOTBHI: CTPOEHHE, (U3NYECKHE M XMUMHUYECKHE CBOICTBa
(cBoiicTBa, o0mmIMeE /IS KJlacca KUCIIOT, peakius dTepu(uKanun), nojydyeHue u npuMeHenre. CTeapuHoOBast U OJIGMHOBAsI KUCIOTHI KaK MPeICT AaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIEE AeHCTBUE.




Crnoxxabie 3(pupbl KaK TPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['mapomm3 cioxHbX 3¢upoB. Kupel. ['maponus xupos. [IpumeHeHue KUpOB.
buonoruueckas poss JKUPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKalus YrieBoJ0B (MOHO-, M- U Moiucaxapu/sl). [moko3a — mpocteiimmii MoHOCcaxapu1: 0COOEHHOCTU CTPOCHHUS
MOJIEKYITBI, (PM3MUECKHE U XUMHUYECKUE CBOMCTBA (B3auMoelicTBue ¢ ruapokcuaom menu(Il), okucnenue ammuadHbM pacTBopoM okcua cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIFOKO3bI), HAXOXKIECHUE B IPUPOJE, TPUMEHEeHHEe, buonoruueckas poib. @otocunte3. OpykTo3a Kak H30Mep TIIFOKO03bI.

Kpaxman u nemnrono3a kak HpupojaHble nojuMmepbl. CTpoeHHE Kpaxmaia U Leulrosio3bl. DU3HUecKre M XUMHUYECKHE CBOMCTBa Kpaxmaia
(ruaponus, KauecTBEHHAs! PEaKIMsl C HOJIOM).

OKcliepUMEHTAIbHbIE METO/Ibl M3YYCHHUS BEIIECTB W WX MPEBPAIECHUH: MPOBEJCHNUE, HAOIIOJCHUE U OMUCAHHE JIEMOHCTPALMOHHBIX OMBITOB:
TOpeHHE CIUPTOB, KAa4yeCTBEHHbIE pPEAKIMH OJHOATOMHBIX CHUPTOB (OKHciIeHHe »dTaHoja okcujaoMm wmenu(Il)), MHOroaTOMHBIX CHUPTOB
(B3ammoperictBue raunepuHa ¢ ruapokcugaoM Mmeau(ll)), amnprernoB (OKUCIEHHE aMMHAYHBIM pacTBOpoM okcuia cepedpa(l) um ruapoxcuaom
meau(Il), B3aumopeiicTBre kpaxmaia ¢ HOJ0M), IPOBEACHNE TPAKTHUECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHON KHCIOTHI.

Pacuérnble 3anaum.

Brruncnenus no ypaBHEHHIO XUMUYECKOU peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTA PEaKIMH M0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB UK MPOAYKTOB PEAKIIHH).

A3oTcoaepikalue OpraHu4ecKue CoOeIMHEHUSI.

AMUHOKHUCIIOTHl KaK aM(OTepHble OpraHuyYecKue coequHeHus. Pu3nyeckue U XMMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha IpUMEpE IJIMIIMHA).
buonornueckoe 3HaueHHe aMMHOKUCIOT. [lenTumapl.

benku kak mpupoaHbIE BHICOKOMOJIEKYJISIPHBIE coenHeHus. [lepBudHas, BTOpHYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA
OENKOB: THAPOIU3, ACHATYpaIusl, KAUEeCTBEHHbIE pEeaKluy Ha OeJKu.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHHUs BEIIECTB U UX NPEBpallleHUu: HaONI0JAEHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus
OeNKOB MPH HAarPEBAHUU, [IBETHBIC PEAKIIMH OEJIKOB.

BbicokomosiekyisipHbIe cOeJUHEHU

OCHOBHBIE TTOHATUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COE€IUHEHUN: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMUMEPU3ALNH, CPEIHSS
MoJieKysipHas Macca. OCHOBHBIE METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOIMMEpU3alis U MOJTUKOH IEH AU,

OKCIIepUMEHTAILHBIE METOJIbl U3YUEHHUsS BEIIECTB M MX MPEBpAIlEHUN: 03HAKOMIIEHHE C 00pa3llaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MexXnpeIMETHBIX CBSI3€H MpU U3YYEHUH OpraHudeckol xumuu B 10 Kitacce OCyIIEeCTBISETCS 4Yepe3 UCIOJIb30BAaHME KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX MMOHATUN, TaK U MOHATUMN, SBISIOIIUXCA CUCTEMHBIMU JUISI OTJAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01iue ecTecCTBEHHO-HAyUHbIe TIOHATHS: SIBJICHHE, HAYYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHATIU3, CUHTE3, KiIaccuduKaus, NepuouIHOCTb,
HaOJI0IeHNe, U3MEPEHNE, SIKCIIEPUMEHT, MOJICIIUPOBAHHE.

@duszuka: mMarepus, SHEpPrus, Macca, aToM, AJIEKTPOH, MOJEKyJa, SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHHUE
BeleCcTBa, (PU3NUECKIE BETUYHHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusm, 6mocdepa, oOMeH BEHIECTB B opraHu3Me, (OTOCHHTE3, OMOJIOTHYECKH aKTUBHBIE BeliecTBa (OCNKH, YriIeBOIbI,
KUPBI, PepMEeHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTIIMBO, PECYPCHI.




TexHonorusa: NUIIEBblE MPOAYKThI, OCHOBBI PAllMOHAIBHOIO MHUTAHMUS, MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE Ipenaparsl,
MaTepUasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuueckne 0OCHOBbI XMMHH

XUMHUYECKUHN AJIeMEeHT. AToM. SIapo aToma, U30TOIbI. DJIEKTPOHHASI 000JI0UKa. DHEPreTUUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTalH, S-,
p-, d- snementbl. OCOOEHHOCTH pacHpeieiCHUs] JICKTPOHOB MO OPOMTANAM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJO0B. DJIEKTPOHHAS
KOH(UTypamus aTOMOB.

[lepmonnueckuit 3akoH u llepuogmyeckas cucrema xumudeckux saemMeHTOB J[. M. MengeneeBa. CBs3pb NEPUOJMYECKOIO 3aKOHA H
Ilepuoanueckoi cuctembl xuMuyeckux snemeHToB Jl. WM. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO IpyMHraM U nepuoiaMm. 3HaUYeHUE MEePHOJUUYECKOrO 3aKOHA B
pa3BUTHHU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKas CBsI3b. BUIbl XMMHMUYECKOH CBsI3U (KOBAJIEHTHAs HEMOJSpHAs W TMOJSpHAas, WOHHAs, METaJUIMYecKasi).
MexaHu3mbl 00pa30BaHUS KOBAJCHTHOW XHMMHYECKOH CBs3M (OOMEHHBI W JOHOPHO-aKIENTOpHBIA). Bomopomnas cBsizb. BaneHTHOCTB.
DneKTpooTpuUAaTENbHOCTh. CTeneHb OKUCIIEHUs. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BeEIECTBA. THUMBI KPUCTANIMYECKUX PEHIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIUNINYECKON PEILETKH.

[TonsTue o nucniepcHbIX cuctemax. MicTuHHbBIE M KOJUIOUAHBIE pacTBOPbI. MaccoBasi 10J1s BELIECTBA B pacTBOPE.

Knaccudukanusa HeopraHmdeckux coequHeHuil. HoMeHkaTypa HeopraHMYecKHX BellecTB. ['eHeThueckas CBsi3b HEOPTaHWYECKUX BEIIECTB,
MPUHAUIEKALINX K pa3IMUHbIM KJlaccaM.

Xumnueckas peakuus. Knaccupukanus XMMUYECKHX peaklUii B HEOPraHWYECKON U OpraHWYecKOi XMMUHU. 3aKOH COXPAaHEHHsI MAcChl BELIECTB,
3aKOH COXPaHEHMsI U MPEBPALCHHS SHEPTUN IPU XUMHUECKUX PEaKIIMSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3MuYHBIX (hakTopoB. OOpaTUMble peakuuu. XUMHUYeckoe paBHOBecue. DakTOphl, BIUSIOIINE Ha
COCTOsIHME XuMHuueckoro pasHosecus. [Ipnanun Jle [larense.

OnexrponauTuyeckas qucconuanus. CHUiibHbIe U ciaalble 31eKTponThl. Cpeia BOAHBIX PAaCTBOPOB BEIIECTB: KUCIas, HEUTpaibHas, ILEI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKcliepUMEHTAIbHbIE METO/Ibl M3YYEeHHs BEIIECTB W WX MpeBpallleHuil: aeMoHcTpauus Tabmun «llepuoguueckas cucreMa XHMHYECKUX
JJIEMEHTOB . W. MenneneeBay, U3y4yeHue Moenen KPUCTAJUTMYECKUX pPElETOK, Ha0JI0/IeHue
U OMHCAaHHUE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3jioKeHHEe MEepOKCHJIa BOJOPOJa B MPUCYTCTBUU KaTalnW3aTopa, ONpeesieHHe Cpeibl
pPacTBOpPOB BEIIECTB C IOMOIIbIO YHHMBEPCAIBHOIO WMHJUKATOpPA, pEaklUWd HOHHOIO OOMEHa), IMpOBEJEHUE MpakTHUecKod paboTsl «BriusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKLIUN.

PacuérHeble 3anaum.

Pacu€rbl o ypaBHEHMSM XMMHWUYECKUX PEAKIUIl, B TOM UYHUCIIE TEPMOXUMHUYECKHE PACUETHI, pACUETHI C MCIIOJIB30BAHUEM IOHSATHS «MaccoBasl
JIOJISL BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. [lonoxxenne nemetammoB B I[lepuommdeckoit cucreme xumuueckux siemeHToB JI. V. MenaeneeBa m OCOOGHHOCTH CTPOCHHSI
aToMoB. ®U3HUECKUE CBOMCTBAa HEMETAIIIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoaa).




XHWMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa, yriepona M KpeMHHs) U UX COSAMHEHUH (OKCHJIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Mertamnel. [lonoxenne wmeramoB B Ilepuogmdeckoit cucreme xumudeckux dsnemMeHToB JI. WM. MenmeneeBa. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000104eK aToMOB MeTayioB. O0mme ¢uznueckue cBoicTBa MeTauioB. CIIaBBI METAUIOB. DIJIEKTPOXUMHUYECKUM Pl HANPSHKEHUH
METaJLJIOB.

XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAILIOB (HATPUMA, KAJIWH, KaJIbIIUA, MarHui, AIIOMAHUAN, IIUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUH.

OO6mre criocoObl oyYeHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIC METO/bl M3YYCHUS BEIISCTB M MX NPEBPAIICHUN: M3YUYCHHE KOJUICKIIMU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETaJIOB,
pelieHre SKCIePUMEHTABHBIX 3a/a4, HAONOJIEHUE W OINMUCAaHUE JACMOHCTPAIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aWMOJEHCTBHE THUAPOKCHIA
QTFOMUHHUSI C PACTBOPAMH KHUCJIOT U IIEIOYEH, KaYeCTBEHHBIE PEaKIIMY Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3aj1auu.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UIU 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIIUU
BEILIECTB, pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CJIA OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 1 JKU3Hb

Ponb xumun B 00eCTICUeHNN 3KOJIOTUIECKON, SHEPTeTUICCKON U MUIICBOM OE30MMaCHOCTH, Pa3BUTHH MEAWIMHEBI. [[OHATHE 0 HAyYHBIX METOHAX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO MOJYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpE BELIECTB U MATEPUAJIOB: BaKHEUILINE CTPOUTEIbHBIE MaTEpHUalIbl, KOHCTPYKIIMOHHBIE MaTE€pHallbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepHuabl Uil SIEKTPOHUKH, HAHOMATEepHaIbl, OPraHMYECKUE U MUHEPAJIbHBIC Y100pEHHUS.

XuMHUsL U 370pPOBbE UEIOBEKa: MpaBHUJia MCIOIB30BAaHUS JIEKAPCTBEHHBIX MpENaparoB, MpaBuia Oe30MacHOr0 MCIOJIb30BAaHUS IPEnapaToB
OBITOBOMU XUMHH
B IIOBCEIHEBHOM JKH3HMU.

MeXnpeaIMETHEIC CBS3H.

Peanu3arust MexXnpeaMeTHBIX CBSA3EH MpU U3ydyeHUH oOIIel 1 Heopranudecko XxumMuu B 11 kitacce ocyIecTBIseTcsl yepe3 UCIOIb30BaHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U TOHSATUH, SIBJISIOMIUXCS CUCTEMHBIMU JJIS OTACJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHBbIE TOHATHUSA: HAy4YHBIA (aKT, THIOTE3a, 3aKOH, TEOpUs, aHalu3, CHUHTE3, KiIaccu(UKalus, MePUOIUIHOCTS,
Ha0II0/IeHNE, IKCIIEPUMEHT, MOJIETTUPOBaHUE, U3MEPEHUE, SIBJICHUE.

duznka: Marepusi, YHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAAUOAKTUBHOCTh, MOJIEKYJIA, YHEPIE€TUUECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, (PM3UIECKHE BETUYUHBI U €TUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadmusi: MuHEpaIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAEMbIE, TOTTUBO, PECYPCHI.

TexHoNmorus: XMMUYECKask MPOMBIILIEHHOCTh, METAJUTYPTHsl, TPOU3BOACTBO CTPOUTEIBHBIX MaTEPUATIOB, CEIbCKOXO03ICTBEHHOE TPOU3BOICTBO,
MIUIIEBass TPOMBITIUICHHOCTD, (papMareBTUYECKas MPOMBIIUIEHHOCTh, MMPOU3BOJICTBO KOCMETHYECKUX TMPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTrepuasoB, JEKTPOHHAS TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.




INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOIPAMMBI 110 XMMHWHM HA BbA3OBOM VYPOBHE CPEAHEI'O OBHIIEI'O
OBPA30BAHUIA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS O0y4YaIOUIMMUCS MPOTrpamMM CpeAHero o0iiero oopazoBaHus (JIMYHOCTHBIM,
MeTaIpeAMETHBIM U TIpeAMEeTHbIM). HaydHo-MeTouyeckoit OCHOBOM AJis pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHS MPOrpamMM CPEJIHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-AESTEIIBHOCTHBIM MOJXO0J0M B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUS IpeaMeTa «XHUMHUs» HAa ypOBHE
cpenHero obero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAaHWE OOYYAIOIIMMHCS POCCUHCKOW TPakIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITENIBHOCTH U
CaMOOIIPEIEIICHUIO;

HaJu4yre MOTUBAIIUU K O0YUYEHUIO;

[[eJICHANPaBICHHOE PAa3BUTHE BHYTPECHHUX YOEKIEHUN JIMYHOCTU HA OCHOBE KJIFOUEBBIX [EHHOCTEH M MCTOPUYECKUX TPaauluil 0a30BOIl HayKu
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaromuxcs PyKOBOJACTBOBATHCS B CBOCH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPHUCYIIMMHU
[IEJIOCTHOM CUCTEME XUMUYIECKOT0 00pa30BaHUs;

HaJIM4Yue TMPaBOCO3HAHUS SKOJOTHUYECKON KYJIbTYpPhI H CIIOCOOHOCTU CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIn4HOCTHBIE PE3YJIBTATHl OCBOCHUS MpeaMeTa « XUMUs JOCTUTAIOTCS B €UHCTBE YUECOHOW U BOCIIUTATEIILHON JIEATETLHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U MJI€AIAMU POCCHICKOTO TPaXXIaHCKOTO O0IeCTBa, MPUHITHIMU B
o0miecTBe HOpPMaMU W IPABWJIAMH TOBEICHHUS, CIIOCOOCTBYIONIMMH ITPOIIECCAaM CaMOIIO3HAHWS, CaMOPA3BHTHS W HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIn4HOCTHBIE PE3YJIbTAThl OCBOCHHS MIPEAMETa « XUMHS» OTPAKAIOT CHOPMHUPOBAHHOCTD OMBITA MO3HABATEIHLHON M MPAKTUIECKOM eI TETbHOCTH
o0yJaroIuXcs Mo peaan3alui MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TIPABOMOPSIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMAaX U MpaBUiaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESITETbHOCTH IMPH CO3/aHUU Y4YEOHBIX MPOEKTOB, PEIICHHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3ajad,
BBITIOJITHEHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEpPEHHS, JIOTUKY MU apryMEHThl OPYTUX TMpU aHalIu3e pPa3IUYHBIX BUIOB Yy4eOHOM
NEeSTeTbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTEUYECTBEHHOU XUMUU;

YB)KEHHUS K TMPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHHS] XMMHH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAYKU €CTh
pe3yibTaT IIUTEIbHBIX HAOMIOACHUH, KPOTIOTIIMBBIX IKCIIEPUMEHTAIIBHBIX IOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTUKOB;

MHTEpeca W IO3HABATEIBHBIX MOTHBOB B MOJYYCHHH W TOCIEAYIONIEM aHaIu3e HHQPOPMAIMH O TMEPEAOBLIX TOCTHIKEHHSIX COBPEMEHHOMN
OTECUYECTBEHHOU XHNMMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS



HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OLICHUBATh CHUTYallUH, CBSI3aHHBIC c XUMHUYECKIMHU SIBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE M MIOCTYIIKM CBOUX TOBApUIIEH C TO3ULUI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TTOCIEICTBUN
3THUX MOCTYIKOB;

4) popMHUpPOBaHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHHUS [ICHHOCTEH 3I0pOBOro M 6e30MmacHoro oopasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOUICHHSI K COOCTBEHHOMY (PU3UYECKOMY
Y TICUXHYECKOMY 3/I0POBBIO;

coOroIeHUs TTpaBuII 0€30MacHOr0 00pallleHus C BeIIeCTBAMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

MOHUMAaHMsI [IEHHOCTH TPaBWJI WHAWBUIYAIBHOTO U KOJUICKTUBHOTO 0OE30MACHOTO MOBEACHHS B CUTYAIUSIX, YIPOXKAIOUIMX 30POBBIO U KHU3HH
JIFOJIEH;

OCO3HAHMS MOCIIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTO0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4EOHO-HCCIIENOBATEIbCKON JIEATEIIEHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W JAPYrHX BHUAAX
NeSITeNIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYCCKHX 33/1a4 COIMAIbHON HAIIPAaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

MHTEpeca K MPaKTHIECKOMY U3YUEHHIO MPOGEeCcCHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHUs TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKEHUS K TPYAY, JIIOJSIM TPYZAa U pe3ysbTaTaM TPYIOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHIYaJbHOM TpaekTOpuu oOpa3oBaHus, Oydyuieil mpodeccun U peanu3aluud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U OTPEOHOCTEH 00I11eCTBa;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOUICHHUS K TIPUPO/IE, KaK UICTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;

MOHUMAaHMs IJI00aJIbHOTO XapaKkTepa HKOJOTHUECKUX MPOoOIeM, BIMSHUS SKOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLUAIBbHOM
Cpensl;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIB30BaHUS JOCTHKEHUH XMMUU /ISl pEILIEHHs BOIPOCOB PALMOHAIIBHOTO MTPUPOJIOTIOIB30BaHHUS;

aKTUBHOTO HETPHSITHSA JCUCTBUM, NPHUHOCAIINX BpEJ OKPYXKAIOMIEH TNPUPOIHONW Cpele, yMEHUs MpPOTHO3UPOBATH HEOIaronpHsITHBIC
HKOJIOTUYECKHUE TOCIIEACTBUS PEANPUHUMAEMBIX JEMCTBUI U TPEeIOTBpAIlaTh UX;

HAJIMYHS PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, KOJOTHYECKON KYIBTYpBI, OMbBITA JEATEIHHOCTH HKOJOTHYECKOW HAIPAaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMH B TIO3HABATENbHOM, KOMMYHMKAaTHMBHONH M COLIMAIBbHOM MpPAaKTHKE, CIIOCOOHOCTHM W YMEHHUsS aKTHBHO IPOTHUBOCTOSTH
UJ€0JI0TUH XeMopoouu;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOINIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CelM(UKN XUMUU KaK HAyKH, OCO3HaHMA €€ poii B (POPMUPOBAHUM PALIMOHAIIEHOTO HAYYHOT'O MBIIICHHUS, CO3/IaHUH 1IeTOCTHOTO
npeacTaBIeHus 00 OKpYKaloleM MHpe KaKk O €IMHCTBE TPHUPOJIBI W YeJIOBEKa, B TO3HAHUH MPHPOTHBIX 3aKOHOMEPHOCTEW W PEIICHUH MPodIIeM
COXpaHEHMs IPUPOJHOTO PaBHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XMMHHU JIJISI COBPEMEHHON IMBHJIM3AIMA: B €€ TYMaHHCTHYECKOW HAIPaBICHHOCTH M BaXXHOH pOJH B
CO3JIaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpPbI, PpEIIEHUH TJI0O0AJBHBIX NpPOOJIeM YCTOHYMBOTO PpAa3BUTHS 4YEJIOBEYECTBA — CHIPbEBOIA,



HHEPreTUYeCKON, MHUIIEBOM M HKOJOTMYECKOM Oe30MacHOCTH, B PAa3BUTHH MEAWIMHBI, 00CCIICUEHHH YCIOBHH YCICIIHOTO Tpyda M JKOJOTHYECKU
KOM(DOPTHOM JKU3HH KaKJOTO YiIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH: IMOHMMAHUS CYIIHOCTH METOAOB IIO3HAHUS, HCIIOJIB3YyEMBIX B ECTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIOJIb30BATh MOJIy4aeMble 3HAHUS Ul aHAIM3a U OOBSICHEHHUS SIBICHHH OKPY)KAIOIIEr0 MUpPa M MPOUCXOAANIMX B HEM M3MEHEHHMH, YMEHUS JeJaTh
000CHOBaHHBIE 3aKIIOYCHHUS HA OCHOBE HAay4YHBIX (PAKTOB U MMEIOIINXCS TAHHBIX C [EIbIO TOTyYEeHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIb30BATh XMMUYECKUE 3HAHUS JJISl PELICHUS IPOOJIEM B pealibHBIX )KU3HCHHBIX CUTYALIUsX;

MHTEpeca K MO3HAHHIO U HCCIIEI0BATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHIO M CaMOOOPA30BAHUIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHHUH 10 XMMHUH B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbIX cepax MmpohecCHOHATbHON e TeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeamMeTHble pe3yabTaThl OCBOSHHS Y4eOHOTO MpeameTa « XUMUs» Ha YPOBHE CPEAHEr0 001Iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBIC JUIsI POPMUPOBAHUS MUPOBO33PCHUS 00YIAFOIIMXCS MEXIUCIUTUTHHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIC IIOHATHS, OTPAKAFOIINE
[[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEHU(HUKY METOJOB MO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIEeCTBO, SHEPTHUs,
SIBJICHHE, TPOIIECC, CUCTEMa, Hay4yHbId (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOICHHE, U3MEpEHHeE,
SKCIIEPUMEHT U ApPYyrue);

VHUBEpCaJIbHbIC y4eOHbIC JIeHCTBUs  (IIO3HABATENbHBIC, KOMMYHUKATHBHBIC, pETYJISATHBHBIC), oOeccreunBaromue (HOpMHUPOBAHHE
(GYHKIIMOHATBHOW IPaMOTHOCTH M COI[MAIEHON KOMITETEHIIUN 00yYaroIINXCs;

CIIOCOOHOCTh OOYYAOIIMXCS HUCIOJB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHWS W YHUBEpPCAJIbHBIC YYCOHBIC
JICHCTBUS B IIO3HABATEIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeameTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YY€OHBIMHU MTO3HABATEILHBIMH, KOMMYHUKATUBHBIMH U PETYIISITABHBIMU
JICCTBUSIMU.

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMU MO3HABATEIbHBIMHU A€HCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeiiCTBUS:

CaMOCTOATENbHO (hOPMYITHUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEeNATh UEIN AESITeNIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTH>KEHHS, COOTHOCUTh PE3YyJbTaThl JAESITEIBHOCTU C MOCTAaBICHHBIMU
LEISIMU;

WCIIOJb30BaTh MPU OCBOCHHMM 3HAHUU MPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIIEIATh XapaKTEepHbIE MPU3HAKK MOHSATUN M YCTAaHABIMBATh MX
B3aMMOCBA3b, UCITOJIB30BATh COOTBETCTBYIOIINEC IMOHATHA AJI 06"[)$ICH6HI/I$I OTACIIbHBIX (baKTOB n ﬂBJ’IGHHfI;

BBIOMpATh OCHOBAHUS M KPUTEPUH JUIS KIACCU(PUKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHbIE, JEAYKTHUBHBIE, [0 aHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTUBOPEYMS B
paccMaTpuBaeMBbIX SBICHUSX, (POPMYINPOBATH BHIBOJBI U 3aKIIOUECHHUS;

MIPUMEHSITh B TIPOIECCE TTO3HAHUS, UCIIOJIb3yeMbIe B XMUMHH CUMBOJHYECKHE (3HAKOBBIC) MOJIENH, TPEOOPa30BBIBATH MOICTBHBIC MPEACTABICHUS
— XUMUYECKUN 3HAK (CMMBOJ) dJI€MEHTa, XUMH4YecKas (opMmysa, YpaBHCHHE XUMHUYECKOW PEaKIHH — TMPU PEHICHUH y4eOHBIX MO3HABATEIBHBIX U



MPAKTUYECKUX 3a/1ay, NPUMEHSATh Ha3BaHHbIE MOJEIbHBIC TPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB HM3YyYaeMBIX BEIIECTB U
XUMUYECKUX PEAKLUN.

2) 0a3oBbIe HCCJIe0BaTEeIbCKHE IeHCTBUSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU;

(dbopMynupoBaTh LN U 33/a4dl MCCIEAOBaHUsA, UCIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIHHO C(HOPMYIMpPOBAHHBIE BOMPOCHl B KaueCTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ1s1 (DOPMHUPOBAHHMSI TUTIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BJIa/IETh HABBIKAMH CAMOCTOSITEJILHOTO IJITAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHUsI HAOMIOAATh 32
XOJIOM TIPOIECCa, CaMOCTOSITEIIbHO IPOTHO3UPOBATh €r0 pe3ylbTaT, (opMynHpoBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO JOCTOBEPHOCTH
PE3yNbTAaTOB MCCIIEI0BAHNUS, COCTABISATH 0OOCHOBAHHBIM OTUET O MPOJIEIIaHHOM padoTe;

MPUOOPETATh OMBIT YYCHUYECKON UCCIICIOBATEILCKON U MPOSKTHOM JIEATEIILHOCTH, MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETHHOMY
MIOMCKY METOJIOB PELICHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MTO3HAHUS.

3) padora ¢ nunopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaIuU (HAyYHO-MIOMYJISIpHAS IMTEPATypa XUMUUECKOTO CO/IeP KaHMs, CIIPAaBOYHbIE TOCOOUS,
pecypcel MHTEepHETa), aHANU3UPOBATh HH(DOPMAIMIO PA3IMYHBIX BUAOB M (OPM TPEICTABIICHUS, KPUTHUYCCKH OICHHBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUHBOCTB;

(GOopMyIIMPOBATh 3aMPOCHl M MPUMEHSTH PAa3JIMYHBIC METOJBI IIPH MOWCKE W 0TOOpe WH(OpPMAIMK, HEOOXOIUMOW JIsS BBHIMOTHCHHUS YUCOHBIX
3a/1a4 ONpeeIEHHOTO THIIA;

MIPUOOPETATH OIBIT HCIIOJIB30BaHMS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA U PA3INIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (pOopMy pencTaBieHust HHPpopMauu (CXeMbl, rpaQuKu, TuarpaMMbl, TaOIUIBI, PUCYHKU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEACTBA MpH paboTe ¢ XUMUYECKOW WH(POpPMAIUEH: MPUMEHITh MEKIPEAMETHbIC ((PU3HUSCKUE H
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hOpMYIIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

WCII0IB30BaTh U MPE00Pa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBjaaaenue YHuBEpPCAJIbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSIMM

3aJ1aBaTh BOMPOCHI TIO CYIIECTBY 00CYX/IaeMOil TeMbI B XOJI€ JUAJIOTa
W/WJM JUCKYCCUU, BBICKA3bIBATh HI€H, (POPMYIUPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITOTHEHUS TTPEIJIOKCHHON 3a/1a4u;

BBICTYIIATh C IPE3CHTALMEN PE3YIBTATOB ITI03HABATEIBHON AEATEIIBHOCTH, ITOJIYYEHHBIX CAMOCTOSATENIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPHU
BBITIOJITHEHUH XUMHYECKOTO IKCIIEPUMEHTA, MTPAKTUUECKON pabOThI TI0 MCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaTu3alii yueOHOTro MPOeKTa U
dbopMynupoBaTh BBIBO/JIbI
Mo  pe3yiabTaTaM MPOBEAEHHBIX  HCCIEAOBAaHWN  MyTEM  COMJIACOBaHUS TO3WIMH B XoA€ OOCyxkaeHHMs W OOMEHa  MHEHUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILLECTBIIATH CBOIO ITO3HABATENIBHYIO JIEATEIbHOCTD, OIPEAeiss €€ LEIU U 3a7a4yd, KOHTPOJIUPOBATh U IO
Mepe HEeoOXOIMMOCTH KOPPEKTHPOBATh IMpeaaraeMblii aJrOpUTM AEMCTBHM IMPH BBINOJHEHUHM YYeOHBIX M HCCIENOBATENbCKUX 3a/lad, BbIOMpATh
HaunOonee 3(h(HeKTUBHBIN CIIOCO0 UX pEeIIeHUs C YUYETOM MOJIyUYEHHUsS] HOBBIX 3HAHUHN O BEIIECTBaX M XMMHUYECKUX PEaKLUsIX;

OCYHIECTBJIATh CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATbBI
10 KJTIACC

[IpenmMeTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh MPEJCTABICHUNH O XUMHUYECKOW COCTaBJIAIOIIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI MUPA, POJIM XUMUHU B MO3HAHUM SIBJICHUM
IPUPOJIBI, B (POPMHUPOBAHUY MBIIIICHUS U KYJIbTYPHl IUYHOCTH, €€ (PYyHKIIMOHAIBLHON TPAMOTHOCTH, HEOOXOIMMOH ISl PELICHUS TPAKTUYECKHX 3a1a4
U 3KOJIOIMYEeCKH 000CHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM cpefe;

BJIQ/ICHUE CHUCTEMOW XMMHUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOUINE MOHATUSA (XMMHMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMma, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMUYECKas CBA3b, CTPYKTypHas Gopmyna (pa3BépHyTas M COKpalEHHas),
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA O00BEM, YIIEpOIHBIA CKeseT, (PYHKIHMOHAIbHAS TPYIIA, paauKall, U30MEpHUs, U30MEPbl, TOMOJOTHUECKUI P,
TOMOJIOTH, YTJIEBOAOPOAbL, KUCIOPO U a30TCOAEPIKAIINE COSAMHEHUS, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS);
TEOpUHU U 3aKOHBI (Teopusi CTpOEHMsI opranmyeckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MUPOBO33PEHUECKHUE 3HAHUS, JIe)KAlUe B OCHOBE NOHMMAaHMS NPUYMHHOCTH M CHCTEMHOCTH XMMMUYECKUX SIBJICHUH,
(aKTOJOTHUECKUE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHU M OE30MAaCHOM HCIIOJIb30BAaHUHM BAKHEHUIIMX OPraHMYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC NMPHU3HAKU MOHATHH, YCTAaHABIUBATh UX B3aWMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIHE
IIOHSTHS IIPH OIMCAHUU COCTAaBa, CTPOEHUS U IPEBPAILECHUN OPIraHUUYECKUX COEANHEHNN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BATH XMUMHYECKYIO CHMBOJIMKY IUISi COCTaBJICHHS MOJICKYISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEéHHON) GOopMyJl OpPraHUYECKUX BEIECTB M YPaBHEHHM XMMMUYECKUX pEaKIHi, H3roTaBIMBaTh MOJIEIN MOJIEKYJ OpPraHMYECKHX BEIIECTB JJIS
WUTIOCTPAIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh IPHHAJICKHOCTh H3YYCHHBIX OPraHMYECKUX BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K
oTpeeIEHHOMY KJIacCy/TpyIlie COoelMHEHUM (YIJIeBOAOPO/Ibl, KUCIOPOA M a30TCOAepkalllie COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS),
JlaBaTh UM Ha3BaHuUs 1o cucremarndeckoit HomeHkiarype (IUPAC), a Takxke NpuBOIUTH TPUBUAIbHBIE HA3BAHUS OTJIEJIbHBIX OPIraHUYECKHUX BEIIECTB
(3TUIEH, TPONMUJIEH, AalleTUJIeH, STWJICHIVIMKOJb, TIUIEpUH, (eHos, (opManblIeruj, aueTalbJeru]l, MypaBbUHAas KHCIOTa, YKCYCHas KHCIOTA,
OJIEMHOBAs! KMCIIOTA, CTeapUHOBAask KUCIIOTa, TIII0K03a, (PpyKTO3a, KpaxMal, HeJUIr0J103a, [NIUIUH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPraHMUYECKUX COEAMHEHUSX (OAMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTD MTOJIOKEHHSI TEOPUHU CTPOEHUs OpraHuueckux Beuiects A. M. BytiepoBa i 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, GU3NUECKUE U XMMUYECKHE CBOMCTBAa TUITMYHBIX MPEACTaBUTENEH pa3TUUHbIX
KJIACCOB OpPTraHWYECKHX BEIIeCTB (METaH, STaH, JITWJICH, MPOMWICH, aneTuieH, OyraaweH-1,3, metunOyraaueH-1,3, O€H30i, METaHOJ, JTaHOI,
STUJICHIJIMKOJb, TIUIEpUH, (EHOJ, aleTaabAeru]l, MypaBbUHAsi M YKCYCHasi KUCIIOTHI, IIFOKO3a, Kpaxmal, LEeJUII003a, aMUHOYKCYCHasl KHCIIOTa),
WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMH YPaBHEHMSIMH COOTBETCTBYIOIIMX XHUMHUECKHUX DPEAKIMH C HCIOJb30BAHHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh HICTOUHHUKH YIJIEBOJOPOIHOTO ChIPhs (HE(Th, MPUPOIHBII a3, yrojb), clocoObl UX nepepadboTKu
U MIPAaKTUYECKOE MPUMEHEHHE IPOAYKTOB NEpepadoTKH;



cOpMUPOBAHHOCTh YMEHHH NMPOBOJUTH BBHIYMCICHHS 10 XMMHYECKHM YPaBHEHHSAM (Macchl, 00bEMa, KOJMUYECTBA MCXOIHOTO BEIIECTBA WIIN
MPOAYKTA peaxiuu o U3BECTHBIM macce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEIIIECTB
WM TIPOAYKTOB PEaKINN);

c(OPMHPOBAHHOCTh YMEHUH BIAJCTh CUCTEMOH 3HAHHMI 00 OCHOBHBIX METO/AaX HAYYHOTO IMO3HAHHS, UCIOJIb3YEMbIX B XMMHHU MPHU U3YYCHUU
BEIECTB M XMMHUYECKHUX SIBICHUN (HaOII0JeHne, U3MEpPEeHUE, YKCIIEPUMEHT, MOJICIIUPOBAHNUE), UCIIOJIF30BATh CUCTEMHBIC XMMHYCCKHE 3HAHUS YIS
MPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CHUTYAllUsX, CBA3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHHH COOJIOAATh MPABUIIA TOJIB30BAHMS XUMHUYECKOW MOCYHOH M J1abOpaTOpHBIM 00OpYyJOBaHHEM, a TAaKXKe IMpaBUIIA
00palleHus C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBITTIOJHEHHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

cOpMUPOBAHHOCTh YMEHUI IJIAHUPOBATH M BBIMOJIHATh XMMUYECKUI SKCHEPUMEHT (IPEBPAIICHUsI OPraHUMYECKUX BEIIECTB IPH HAarpeBaHUH,
MOJTyYeHHE ITUJICHA M HM3YYEHUE €ro CBOMCTB, KaUECTBEHHBIC PEAKIMH OPraHMYECKHX BEIIECTB, JCHATypalus OCeNKOB NMpU HAarpeBaHUH, LBETHHIC
peakuuy OENKOB) B COOTBETCTBUM C NpPAaBWJIAMHM TEXHUKH OE30MAaCHOCTH INpPH OOpalIeHWH C BEIIECTBAMU U J1a0OPAaTOPHBIM 00OpPYIOBaHHEM,
MPEJCTABIATh PE3YAbTATHl XUMHUECKOTO IKCIEpUMEHTa B (hOpME 3alHMCH ypaBHEHUH COOTBETCTBYIOUIMX PEAKIUH M (POPMYTUPOBATH BBHIBOJBI HA
OCHOBE 3THX Pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATH XMMUYECKYI0 HH(OpPMAIHIO, TOITY4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeacTBa
MaccoBoil nHpopMaru, IHTepHET U APYTruX);

cpOpMUPOBAHHOCTh YMEHHUI COONIONATh MPaBMIIA AKOJIOTUYECKH I1€J€COO0PA3HOro MOBEIECHUS B OBITY M TPYIOBOHM JESITENBHOCTH B LEIAX
COXpaHEHHsI CBOETO 3/I0POBbS M OKpYXKAIOLIeH NPUPOIHON Cpe/bl, OCO3HABaTh ONMACHOCTh BO3JCHCTBHS Ha JKHBBIC OpPraHU3MBI ONpEICIEHHBIX
OpPTraHUYeCKUX BellecTB, MoHMMas cMbichn mokaszarens [1/IK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS M TPEIOTBPAIICHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPraHN3M YelIOBEKa;

UL 00YYaIOUINXCSl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IMO3HAHHS
BEIIECTB M XUMMUYECKHUX SIBICHUM;

IUISL CIENBIX M CJA0OBUIAMINX OOYdYalOIIMXCs: YMEHHE HCIIONB30BaTh pelbeHO-ToueuHyro cucremy obOosHaueHuit JI. bpaiins mnst 3ammcn
XUMHYECKHUX bopmy.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOH COCTaBIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIU XUMHH B TIO3HAHUU SIBIICHUH
PHUPO/bI, B GOPMUPOBAHNUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHONW IPaMOTHOCTH, HEOOXOAMMOM JJIsl pEeIlIeHUs TPaKTUUYECKUX 3a]1au
1 3KOJOTMYeCKH 0O0CHOBAaHHOI'O OTHOULIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefe;

BJIAZICHHUEC CHUCTEMOM XMMHYECKHIX 3HaHI/II71, KOTOpas BKIIIOYACT: OCHOBOIIOJIAraroliyve MOHATHA (XI/IMI/ILIGCKI/Iﬁ DJIEMCHT, aTOM, HU30TOII, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENICHb OKUCIIEHUS, XUMUYeCcKast
CBSI3b (KOBaJIEHTHAs, MOHHAsA, METa/NIn4yecKas, BOJOPOJHAs), KpUCTa/sIMyeckas peméTka, TUIbl XMUMHUYECKHUX peaklui, pacTBOpP, 3JIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAs AMCCOLMALNS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOM pPEAKIMH, XMMHUYECKOE DPABHOBECHE);
TEOPUHU M 3aKOHBI (TEOpHUs AIEKTPOIMTHYECKON Auccolanuy, nepuoanyeckuit 3akon . M. MenneneeBa, 3ak0H COXpaHEHHUsI MacChl BEILIECTB, 3aKOH
COXpaHEHMs M MPEBpAIlleHHs] YHEPTUU NMPH XUMUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMHHM, MUPOBO33PEHUECKUE 3HAHUS,
JICKAIKUE B OCHOBC IMOHUMAHHWSA NIPUINHHOCTH U CUCTEMHOCTH XUMHNYCCKUX ﬂBHGHI/Iﬁ, (l)aKTOJ'IOFI/I‘-IeCKI/Ie CBCCHUSA O CBOﬁCTBaX, COCTaBE, MOJYUCHUU
1 0€30IaCHOM HCIOJIb30BAHNH BaKHEHIINX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa,;



C(OPMHPOBAHHOCTb YMEHHUH BBIABIATH XapaKTEpHbIEC NMPU3HAKU MOHATUH, yCTAHABIMBATh UX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOLIHE
MOHSTHSI IPU ONMCAaHUM HEOPraHUYECKHUX BELIECTB U UX NPEBPALLEHUN;

Cc(OPMHUPOBAHHOCTh YMEHUI UCIOJB30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBI€HUs (POPMYJ BEIECTB U YPaBHEHUN XMMHUYECKUX pPEaKIHi,
cucremarnyeckyro HoMeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEJIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbli Ia3, YIJIEeKUCIbIA ra3, aM MUaK,
raméHas U3BeCTb, Herau€Has U3BeCTb, IUThEBas COJA, UPUT U APYTHE);

c(OPMHPOBAHHOCTH YMEHUH OIPEIENIATh BAJIEHTHOCTh M CTENICHh OKUCIICHUS! XMMUYECKUX 3JIEMEHTOB B COSAMHEHUSAX PA3IMYHOTO COCTaBa, BUJ
XMMUYECKOHN CBSI3M (KOBaJICHTHAs, MOHHAs, META/NINYECKas, BOJOPOJHAs) B COEAMHEHUSIX, TUIl KPUCTANINYECKON PEeIIETKH KOHKPETHOrO BELECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METAJNINYECKasi), XapaKTep Cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHUI;

Cc(OPMHUPOBAHHOCTh YMEHUH YyCTaHABIMBATh IPUHAIJIEKHOCTh HEOPTaHMUYECKUX BELIECTB 10 UX COCTaBY K ONpEAEIEHHOMY Kiaccy/rpyIie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI M HEMETAJLIbI, OKCH/IbI, OCHOBaHHMS, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH PAaCKpbIBaTh CMBICI Iepuoaudeckoro 3akona /. M. MenjeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (DYHKITUH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHME aTOMOB XUMHMUYECKHX 3yieMeHTOB 1—4 mnepuonoB Ilepmomuueckoii
CHCTeMbI XMMUYecKuX deMeHToB J{. V1. MeHnzeneeBa, HCIONB3ysl MOHATHUS «S-, P-, 0-3JI€KTPOHHBIC OPOUTAIINY, «IHEPIETUIECKUE YPOBHIY, OOBSICHSIThH
3aKOHOMEPHOCTHU M3MEHEHHsI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEJUHEHHUH IO nepuojaam u rpymnmnam llepuoandeckoil cucteMbl XMMUYECKUX
anemenToB /1. 1. Menjeneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/1aTh CYLIECTBOBAHNE T€HETUUYECKON CBSI3U MEX/1y HEOPIraHMYECKUMHU BELECTBAMH C IOMOIIbIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUUECKUE PEAKIMH 10 PA3IMYHBIM MPU3HAKAM (YUCITy H COCTABY PEarupyrolluX BEUIECTB,
TEIUI0BOMY 3 (EeKTy peakiny, H3MEHEHHUIO CTETIeHeH OKUCIEHHSI SJIEMEHTOB, 00paTUMOCTH PEAKLIMH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YpaBHEHHS pPEaKLUMH pa3jIMUHBIX THUIOB, MOJIHBIE U COKPALIEHHBIE YpAaBHEHMsI pEaKlUUid HOHHOIO
00MeHa, YUUThIBasl YCIOBHSL, IPU KOTOPBIX 3TH pPeaKkUu UIYT J10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHMH TNPOBOJAUTH pEAKLMH, MOATBEPKIAIOIIME KAYECTBEHHBIH COCTaB pa3jMYHbIX HEOPraHMYECKHX BEILECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIEHHS AJIEKTPOHHOIO
OanaHca 3TUX PEeaKIMi;

c(OPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEaKIMM OT pa3IMyHbIX (DAKTOPOB; XapakTep CMELIEHUs
XMMHUYECKOI0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro BozaeiicTBus (mpunuun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XMMHUUYECKHE MPOIIECCHI, JIeKAIIMEe B OCHOBE NMPOMBIIUIEHHOTO MOJYyYEHUS! CEPHOM KHCIOTHI,
aMMHMaKa, a Takxke chOpMUPOBAHHOCTD MPEJICTABICHUH 00 OOIIMX HAYYHBIX MIPUHIUIAX U SKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO ITPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIEHUS C HCIIOJIb30BAHMEM IOHSTHUS «MaccoBas JOJs BElleCTBA B pacTBOpPe», OOBEMHBIX
OTHOIIEHUH T'a30B MIPU XMMUYECKHX PEAKIINAX, MACChI BEIECTBA UM 00BbEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJJHOTO
U3 YYacTBYIOIIMX B PEAKIMH BEILIECTB, TEIJIOBOr0 3P ¢eKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUS
SHEPIUH;

c(OpMUPOBAHHOCTh YMEHHUH COONIOAATH IMpaBWa MOJb30BAHUS XUMHUYECKOH MOCYN0N M J1labopaTopHBIM 00OpYy/IOBaHUEM, a TaKKe IpaBHIIa
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBITOJIHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB;



c(OpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATh W BBIMOJHITH XUMHUECKHM SKCIIEPUMEHT (pa3iio’keHHe MepoKCHAa BOAOpPOJa B IMPUCYTCTBUU
KaTaJln3aropa, ONpeAesieHHe Cpebl PACTBOPOB BEILIECTB C MOMOILIBIO YHHBEPCAJIHHOIO MHIMKATOPA, BIMSHHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XMMUYECKON peakluy, peakiii HIOHHOTO OOMEHa, KaueCTBEHHbIE peaKkIMK Ha Cylb(paT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMSI, pellieHHe
SKCHEPUMEHTAIBHBIX 337a4 1Mo TemMaMm «Metamabsl» U «Hemeramisl») B COOTBETCTBUM C IPaBHJIAMH TEXHUKHA O€30MACHOCTH NpU OOpaIIeHUuH ¢
BEIIECTBAMM U JIaOOpAaTOPHBIM OOOPYAOBAaHMEM, IPEACTABIATh PE3yJbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (QOpMe 3allucH ypaBHEHUH
COOTBETCTBYIOLINX pPeakUuil 1 (HOpMYIHPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKM AHAIM3MPOBATH XMMUYECKYI0 HH(OpMAIMIO, IOJy4yaeMyK U3 pa3HbIX HCTOYHUKOB (CpelncTBa
MaccoBOW KOMMYHHUKaIUK, UHTEpHET U Ipyrux);

Cc(OPMHPOBAHHOCTh YMEHUH COOJIIOJATh MpaBHIa HKOJOTMYECKH IeJ1eCO00pa3HOro MOBEACHMs B OBITY M TPYJOBOH AEATENBHOCTH B LIENSIX
COXpAHEHHUs1 CBOEr0 3[0POBbs U OKPYXKAIOWIEH NPUPOJHOM Cpeibl, OCO3HABATH OIIACHOCTb BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPENCIIEHHBIX
BEIEeCTB, NoHMMas cMblici nokasatens [I/IK, nmoscHATh Ha mpumepax cIOcOObl YMEHBIIEHUS U NPEJOTBPALLEHHUS MX BPEIHOIO BO3JCHCTBHSA Ha
OpPIr'aHM3M YEJIOBEKA,

Ui 00Yy4YaroUIMXCsl ¢ OrPaHMUYCHHBIMH BO3MOXHOCTSIMU 370pPOBBS: YMEHUE NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

JUI CHenbIX M caa0oBHIAIIMX OOYYAIOUIMXCS: YMEHHE MCIIOJIb30BaTh PelbeHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins g 3anucu

XUMHUYECKUX (HOPMYII.
TEMATHUUYECKOE IINTAHUPOBAHUE

‘Pa:men 3. Kuciiopoacoaep:xaniue opraHu4ecKkue coeJHHeHUs!

10 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl KonnuecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
n/n Bcero| KonrposbHbie [IpakTryeckue obpazoBaTenbHbIe PeCypCEI
paloThI paboThI
‘Pamen 1. Teopernyeckue OCHOBbI OPraHMYeCKOH XUMHH ‘
1.1 |[IpeameT opraHuyueckoi XuMuu. Teopus CTPOCHUS 3 0 0 https://foxford.ru/
opranuyeckux coenuHenuii A. M. bytieposa
‘I/IToro IO pa3feny H 3 H ‘
‘Pamen 2. YriaeBogopoasbl ‘
‘2.1 HHpeneanHe YIJIEBOIOPO/IbI — AJIKaHbI H 2 H 0 H 0 Hhttps://foxford.ru/ ‘
‘2.2 HHereﬂeHLHLIe YIJIEBOJIOPO/IbI: ANKEHBI, aJIKaIUCHBI, AIKUHBI H 6 H 0 H 1 Hhttps://foxford.ru/ ‘
‘2.3 HApOMaTquCKHe YTJIEBOIOPOIBI H 2 H 0 H 0 Hhttps://foxford.ru/ ‘
‘2.4 HHpI/IpOJIHLIe UCTOYHHKH YTJICBOJOPOJIOB U HX MepepadoTKa H 3 H 1 H 0 Hhttps://foxford.ru/ ‘
‘I/IToro 0 pa3jeiny H 13 H ‘
|
|

‘3.1 HCHI/IpTLI. denon H 3 H 0 H 0 Hhttps://foxford.ru/



https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/

Ne HaumeHnoBanue pa3ziesioB u TeM IpOrpaMMbl ‘ KonunuecTBo uacoB ‘ DnekTpoHHbIE (U POBEIC)
n/m Beero|| KoHTponbHbIE I[IpakTuueckue obpasoBaTenbHbIe PeCypehl
paboThI paboThI

‘3.2 HAHL;[em;[H. Kap6onoBsie kucioTsl. Cl10KHBIE HPHUPHI “ 7 “ 0 H 1 Hhttps://foxford.ru/ ‘
3.3 |Vriesomnt | 3 | 1 | 0 |Inttps://foxford.ru/ |
‘I/ITOFO 0 pazaeny “ 13 “ ‘
‘Pa:men 4. A3oTcoep:kaniue OpraHnvecKue coeJuHeHus ‘
‘4.1 HAMI/IHBI. AMHUHOKHUCIIOTHI. benku H 3 H 0 H 0 Hhttps://foxford.ru/ ‘
‘I/ITOFO 10 paseny H 3 H ‘
‘Pame.ﬂ S. BeICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
‘5.1 HHJIaCTMaccm. Kayuyku. Bonokna H 2 H 0 H 0 Hhttps://foxford.ru/ ‘
‘I/ITOFO 0 pazjeny H 2 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME | 34 | 2 I 2 | |

MHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
Neo Tema ypoka KonunuecTBo yacos ‘ DneKTpOHHbIE U(PPOBbIC
n/m Beero| Kontponsbie | Ipaxrudeckue || ©0Pa30BaTelbHBIC peCypehl
paboThI paboThI
1 |[Ipenmer opraHMYECKOH XMMHUH, €€ BOSHUKHOBCHHUE, Pa3BUTHE U 1 0 0 https://foxford.ru/
3HAUCHUE
2 | Teopus ctpoeHus opranuueckux coequnenuii A. M. byrieposa, eé 1 0 0 https://foxford.ru/
OCHOBHBIE MOJIOKEHHS
3  |TIpencraBieHue 0 KIacCCH(PUKAIIMA OPTAHUIECKUX BEIICCTB. 1 0 0 https://foxford.ru/
Homenkiatypa (cucremarnueckasi) ¥ TPUBHAIbHBIC HA3BaHUS
OpraHUYEeCKUX BEIIECTB
‘4 ”AJIKaHBIZ COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PSIJT H 1 H 0 H 0 Hhttps://foxford.ru/ ‘
‘5 HMeTaH 1 9TaH — MPOCTEHIITNE MTPECTABUTEIIN AIKAHOB H 1 H 0 H 0 Hhttps://foxford.ru/ ‘
‘6 HAJIKeHLI: COCTaB M CTPOECHHE, CBOMCTBA H 1 H 0 H 0 Hhttps://foxford.ru/ ‘
‘7 HBTHneH Y MIPOTHJICH — MPOCTEHIINE MPEJICTABUTEIN AJIKCHOB H 1 H 0 H 0 Hhttps://foxford.ru/ ‘



https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/
https://foxford.ru/

Ne Tema ypoxka KoanuectBo yacos ‘ DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Koutponbabie || Ilpaktuueckue | ©OPa3OBATENBHBIE PeCypCEI
paboThI paboThI

8 |[IpakTtuueckas pabota Ne 1. «IlomydeHue STUICHA U U3YUEHUE €TO 1 0 1 https://foxford.ru/
CBOMCTB»

9  ||Ankaguensl. byraguen-1,3 u MmetunOyraauen-1,3. [loxyuenue 1 0 0 https://foxford.ru/
CHHTETHYECKOTO KaydyKa U PE3UHBI

10 ||ANKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHM PSII. 1 0 0 https://foxford.ru/
AlLleTUJIEH — MPOCTEHIINN MTPEICTaBUTEND AJIKUHOB

‘ll ”quncneHHﬂ 10 YPaBHEHHIO XUMHUUECKON peaKIuu H H 0 H 0 Hhttps://foxford.ru/

‘12 HApeHH: 0eH3011 1 TOyoI1. TOKCHYHOCTh apeHOB H H 0 || 0 Hhttps://foxford.ru/

13 |[eHeTnueckas CBs3b YIICBOJAOPOIOB, MIPHHAMICIKANIUX K Pa3THIHBIM 0 0 https://foxford.ru/
KJIaccam

14 |TIpupoHbIC HCTOYHUKH YTIICBOJOPO/IOB: IPUPOIHBIN Ta3 U MOMYTHHIC 1 0 0 https://foxford.ru/
He(TsAHbIe ra3bl, HeQTh U MPOAYKTHI €€ epepaboTKu

15 |IIpupo/HbIc HCTOYHHKH YTIICBOJOPOIOB: MPUPOIHBIN Ta3 M MOMYTHHIC 1 0 0 https://foxford.ru/
He(TsHBIE Ta3bl, HePTh U MPOIYKTHI €€ mepepaboTKu

‘16 ”KOHTpOJ‘IBHa}I paboTa mo pazzeny «YTIeBOIOPOABI H H 1 || 0 Hhttps://foxford.ru/

17 |[IpenenbHbIe OJHOATOMHBIC CITUPTHI: METAHOJ M ATaHOJI. BogopoaHast 0 0 https://foxford.ru/
CBSI3b

‘18 ”MﬂoroaTOMHLIe CIIMPTHI: ATUICHTIMKOJb U TIIUIIEPUH H H 0 || 0 Hhttps://foxford.ru/

19 | ®eHoxn: cTpoeHHE MOEKYIbI, PU3HYECKHE U XUMHYECKHE CBOICTBA, 0 0 https://foxford.ru/
NpUMEHEHHE

‘20 ”AJ‘ILHGFI/II{HI dbopManbaeruI U aleTaabAerua. AIETOH H H 0 “ 0 Hhttps://foxford.ru/

21 ||OnHOOCHOBHBIC TIPE/ICbHBIC KAPOOHOBBIE KHCIOTHI: MypaBbUHAS U 0 0 https://foxford.ru/
yKCyCHast

‘22 HHpaKTquCKasI pabora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM KHUCIOThI» H H 0 H 1 Hhttps://foxford.ru/

23 ||CteaprHOBas U OJICMHOBAS KUCJIOTHI, KaK MPEICTABUTEIH BBICIIAX 0 0 https://foxford.ru/
KapOOHOBBIX KHCIIOT

‘24 ”ana KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE H H 0 H 0 Hhttps://foxford.ru/

‘25 HCJIO)KHHe 3(UPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. ['uaponu3 H H 0 H 0 Hhttps://foxford.ru/
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Ne Tema ypoxka ‘ KoanuectBo yacos ‘ DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Koutponbabie || Ilpaktuueckue | ©OPa3OBATENBHBIE PeCypCEI
paboThI paboThI
‘ ”CJIO)KHBIX 3¢upoB H H H H
‘26 ”}KHpH: THJIPOJIH3, IPUMEHEHHE, OMOJIOTHYECKAst POJIb )KUPOB H H 0 || 0 Hhttps://foxford.ru/
27 ||YrmeBomsl: coctas, Kiaccudukarys. BaxkHeiime mpeacTaBuTeIu: 0 0 https://foxford.ru/
[JII0K03a, (PyKTO3a, caxaposa
‘28 ”KanMaJI 1 1IEJUTI0JI03a KaK MTPUPOTHBIE TTOJIUMEPHI H H 0 || 0 Hhttps://foxford.ru/
29 |[KontpoussHas padoTa no paszaeiny «Kucimopoaconepxariue 1 0 https://foxford.ru/
OpraHUYEeCKUE COCAUHCHUS
‘30 ”AMI/IHHI METHJIAMHH U aHUITUH H H 0 H 0 Hhttps://foxford.ru/
31 ||AMHHOKHCIOTHI KaK aM(pOTEpHBIC OPraHMYSCKHE COCTUHECHUS, UX 0 0 https://foxford.ru/
Ouosoruueckoe 3HayeHue. [lentus
‘32 ”BeJ‘IKI/I KaK TPUPOIHBIC BEICOKOMOJIEKYIISIPHBIC COSTUHEHHUS H H 0 H 0 Hhttps://foxford.ru/
‘33 ”OCHOBHHG MOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHCHHM H H 0 H 0 Hhttps://foxford.ru/
34  ||OcHOBHBIC METO/IbI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCAMHEHUIA. 0 0 https://foxford.ru/
[Tnactmacchl, Kay4yKd, BOJIOKHA
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 | 2 |
TEMATHYECKOE IINTIAHUPOBAHUE
11 KJIACC
Ne HanmenoBanue pa3iesnoB U TEM IpOrpaMMbl KomnuecTBo vacos DnexTpoHHbIE (U POBLIE)
n/n Beero|| Konrponbusie | Ilpakruueckue 00pa3oBaTeNbHBIC PECyPCHI
paboThI paboThI
‘Pasnen 1. Teopernyeckne 0CHOBLI XUMHH
1.1 ||Crpoenue aromoB. [leproanyeckuii 3akon u [lepuomuueckas 3 0 0 https://foxford.ru/
cucreMa XuMu4eckux uieMeHToB [I. 1. Menneneesa
‘1.2 HCTpoeHHe BerecTBa. MHOrooOpasue BelecTs H 4 H 0 H 0 Hhttps://foxford.ru/
‘1.3 HXI/IMquCKHe peaKIum H 6 H 1 H 1 Hhttps://foxford.ru/
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Ne HaumeHnoBanue pa3ziesioB u TeM OIpOrpaMMbl ‘ KonuuecTBo uacoB ‘ DnexTpoHHbIE (1M POBEIE)
n/m Beero|| Konrpomsuble || Ilpaktuueckue 0bpasoBaTeNbHbIE PeCypChl
paboTbI paboThI
[Wroro o paszeny | 13 | | |Inttps://foxford.ru/ |
‘Pawe.ﬂ 2. Heopranmueckast XuMust ‘
2.1 |Merammm | 6 | | 1 |Ihttps://foxford.ru/ |
2.2 ||Hemeramer | 9 | 1 | 1 ||https://foxford.ru/ |
‘2.3 HCBHSB HEOPraHHYECKUX U OPraHUYECKUX BEIIECTB H 2 H H 0 Hhttps://foxford.ru/ ‘
[Wroro o paszeny | 17 | [ |Inttps://foxford.ru/ |
‘Pame.ﬂ 3. XuMusl ¥ KH3HD ‘
‘3.1 HXI/IMI/M Y JKU3Hb H 4 H 0 H 0 Hhttps://foxford.ru/ ‘
‘I/ITOFO 10 pasjeny H 4 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME | 34 | 2 I 3 | |
HOYPOUYHOE IINTAHUPOBAHHUE
11 KJIACC
Ne Tema ypoka ‘ KonuuectBo yacos ‘ DJeKTpOHHEIE II(POBHIE
n/n Beero|| Kontponbhpie || Tpaxtiueckue || OOPa30OBATENBHBIC pecypebl
paboTEI paboThI
‘1 HXI/IMI/IquKHﬁ ANIEMEHT. ATOM. DJIEKTPOHHAs! KOHPHUTYPAIHs aTOMOB H 1 H 0 || 0 Hhttps://foxford.ru/ ‘
2 |[lepuomuueckuii 3akoH u [leproauueckas cucteMa XuMuieckux 3nementos /1. 1. 1 0 0 https://foxford.ru/
MeneneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH CTPOCHHS ATOMOB
3 |[3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMUYECKUX 3JICMEHTOB M UX COCITUHEHUI o || 1 0 0 https://foxford.ru/
rpymnmaM 1 nepuojamM. 3Ha4yeHUe MepPUoIMUECKOro 3aKOHa U CUCTEMBI XUMHUYECKHX
anemenToB /(.M. MeHnneneeBa B pa3BUTHUN HAyKU
4 ||Ctpoenue BemiecTBa. XUMUYECKas CBSI3b, €€ BUbI; MEXaHU3MbI 00pa30BaHHUS 1 0 0 https://foxford.ru/
KOBAJIEHTHOM CBSI3U. BogopoHas cBA3b
5 |[BaneHTHOCTB. DieKTpooTpHIaTeTbHOCTh. CTENeHb OKUCIIeHHs. BemecTBa 1 0 0 https://foxford.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHHS
‘6 HHOHHTI/IC 0 JIMCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBast H 1 H 0 H 0 Hhttps://foxford.ru/ ‘
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Tema ypoka ‘ KonugectBo gacos | DneKTpoHHbIE U(POBEIC
Beero|| Kontponbhsie || paktiueckue || OOPA30BATEIBHBIC Pecypebl
paboTEI paboTHI
HI[OJ'ISI BEIIIECTBA B PaCTBOPE H H H H
Knaccugukaiius 1 HOMEHKIaTypa HEOPraHMYECKUX COeAMHEHu. ['eHeTrnuecKast 1 0 0 https://foxford.ru/
CBSI3b HEOPTAHUYECKHUX BEILECTB, PA3INIHBIX KIIACCOB
8 |[Kmaccugukaiys XHMHYECKUX PEAKIIUi B HEOPIraHUIECKON M OPraHnIeCKON XUMHH. 1 0 0 https://foxford.ru/
3aKOH COXPaHEHHSI MAaCChI BEIICCTB; 3aKOH COXPAHCHUsI U [IPEBPAICHUS SHEPIHU
[PU XUMUYIECKUX PEAKIHIX
‘9 ‘CKOpOCTB peakiu. OOpaTuMble peakiui. XUMHUECKOE PABHOBECHE H 1 H H 0 Hhttps://foxford.ru/
10 |[Ipaktudeckas pabota Ne 1. «BiusiHue pa3nudHbix (aKTOPOB HA CKOPOCTh 1 https://foxford.ru/
XUMHYECKON PEaKIIun»
11 | Dnekrponurnyeckas aucconuaius. [lonstue o BomopogHoM nokasarese (pH) 1 0 0 https://foxford.ru/
pactBopa. Peakiin nOHHOTO 0OMeHa. [ HIposIn3 OpraHndecKuX U HEOPraHMYECKUX
BEIIIECTB
12 ||OkucIUTETbHO-BOCCTAHOBHUTEIbHBIC peakiuu. [ToHATHE 00 3JIEKTPOJIH3e PACILUIaBOB 1 0 0 https://foxford.ru/
U PaCTBOPOB COJIEH
‘13 ‘KOHTpOJH)Haﬂ pabota no pazneny «TeopeTndaeckne OCHOBBI XUMHI H 1 H 1 || 0 Hhttps://foxford.ru/
14 |Meramnsl, ux nonoxxenue B [lepuonndeckoit cucteme xumudeckux snementon 1. U. || 1 0 0 https://foxford.ru/
MenzeneeBa 1 0COOEHHOCTH cTpoeHust aToMoB. OO1IMe Ppu3ndeckre cBoNCTBa
METaJIOB
‘15 ‘CHJ‘IaBH METAIJIOB. DIEKTPOXUMUYECKUH PsIJl HANPSHKEHHH METAIIIOB H 1 H 0 || 0 Hhttps://foxford.ru/
16 | Xumuyeckue CBOWCTBA BAKHEHIIIUX METAJUIOB (HATPUH, KK, KalblIUi, MAaTHUH, 1 0 0 https://foxford.ru/
AITIOMUHMI) U UX COETUHEHUM
‘17 HXHMquCKHe CBOWCTBA XpoMa, MEJIM ¥ X COCAUHEHHIMA H 1 H 0 || 0 Hhttps://foxford.ru/
‘18 HXI/IMI/I‘ICCKI/IC CBOICTBA IIMHKA, JKeIe3a U UX COeTUHEHUH H 1 H 0 H 0 Hhttps://foxford.ru/
19 |[Ipaktuueckas padota Ne 2. "PemeHne sKkcriepuMEeHTAIBHBIX 33/1a4 IO TEMe 1 0 1 https://foxford.ru/
«Metamb»"
20 |Hemerambl, ux nojoxeHue B [lepuonndeckoil CHCTEME XUMHYECKUX JJIEMEHTOB /. 1 0 0 https://foxford.ru/
. MenneneeBa 1 0OCOOEHHOCTH CTPOCHHUSI aTOMOB
21 ||®u3uyeckue CBOMCTBAa HEMETAIOB. AJUIOTPOINHS HEMETAIOB (Ha IpUMeEpe 1 0 0 https://foxford.ru/
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
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No Tema ypoka ‘ KonugectBo gacos | DneKTpoHHbIE U(POBEIC
n/n Beero|| Kontponbhsie || paktiueckue || OOPA30BATEIBHBIC Pecypebl
paboTEI paboTHI

‘22 HXI/IMI/IquKHe CBOMCTBA raJIOr€HOB, CEPBI U UX COCAMHEHHI H 1 H 0 H 0 Hhttps://foxford.ru/ ‘

‘23 HXI/IMI/IquKHe CBOMCTBa a30Ta, hocodpa U UX COCAUHEHHIA H 1 H 0 H 0 Hhttps://foxford.ru/ ‘

‘24 HXHMquCKHe CBOWCTBA YIJIepo/ia, KPEMHHUS U UX COSAMHEHUI H 1 H 0 H 0 Hhttps://foxford.ru/ ‘

‘25 HHpI/IMeHeHHe BOKHEHIINX HEMETAIIOB M UX COCITUHCHUI H 1 “ 0 H 0 Hhttps://foxford.ru/ ‘

26 ||O00OmeH e U crcTeMaTH3aNus 3HaHui 1o TeMe «Hemeramb». Beraucinenus mo 1 0 0 https://foxford.ru/
YpaBHEHUSIM XMMHUYECKUX PEAKIMN U TEPMOXUMHUYCCKHE PACUEThI

27 |TTIpaktudeckas pabora Ne 3. «PerieHne 3KCIIepUMEHTAIBLHBIX 33/1a4 [0 TEMe 1 0 1 https://foxford.ru/
"Hemerannsl"»

‘28 HKOHTpOJ‘IbHa}I pabota o TemaMm «MeTtamibi» u «HemeTamis H 1 H H Hhttps://foxford.ru/ ‘

29 |HeopranuuecKue v Opranndeckre KucioTel. Heoprannueckue U OpraHmdecKue 1 0 https://foxford.ru/
OCHOBaHUSI

30 ||AmdoTepHbIe HECOPraHHYECKUE U OPraHUIeCKUe CoeAuHEH . [ eHeTHYeCKast CBS3b 1 0 0 https://foxford.ru/
HEOPraHMYECKUX M OPTraHHUYCCKUX BEIIECTB

31 |[Posib XuMHHK B 00ECTICYCHUH IKOJIOTHYECKOM, SJHEPTeTUUSCKON U MUILICBON 1 0 0 https://foxford.ru/
0e301acHOCTH, Pa3BUTHU MEIUIIMHBI

32 |[IpencraBneHust 00 OOUIMX HAYYHBIX MPHHIUIIAX TPOMBIIUICHHOTO MOTYICHHS 1 0 0 https://foxford.ru/
BaXKHEUIITNX BEIIECTB

‘33 quHOBeK B MHPE BEIIECTB U MaTepHaIOB H 1 H 0 || 0 Hhttps://foxford.ru/ ‘

‘34 HXI/IMI/IS[ U 37I0POBBE YEIIOBEKA H 1 H 0 || 0 Hhttps://foxford.ru/ ‘

(OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME | 34 | | [

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* Xumus, 10,11 kimace/ Pynsuruc I'.E., ®enpaman @.I°., Akunoneproe odmectBo «M3natenscTBo «IIpocserienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

INUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET
https://foxford.ru/
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