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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydeHUs, BOCIIUTAHUS M Pa3BUTHA O0y4arOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEME XMMHMUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 0O0y4aroOLIMXCs HA YPOBHE CPEAHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUs B O3HAHUU MPUPOJIBI U B MaTEepUaIbHOM )KU3HU OOLIECTBa, a TAKXKe ¢ y4€TOM 00LIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INOoOAJbHBIX MPOOJeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM LENIMH M TNPUHLIUIAMH CpEIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEHIHOTO BKIIOYEHHUS B JKHU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyeckast XuMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP)KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHS TEOPETUYECKHH MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAQYCHHE TIEPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJIOTHYECKHX ITO3MIIHNH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIMIO U MPUMEHSTHh €€ NJIsl TOMOJTHEHUSI 3HAHUM, pereHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUIOCOPCKUX HAEH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMUN MEXIy HOBBIMH (aKTaMH M TEOPETHUUECKUMHU TMPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIHUAIM3AIMHA OOYYaAIOUIUXCS
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX IS TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  ONpPEICNCHHH  COACPIKATEIbHOM
XapaKTEpUCTUKU LeJied M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KaK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUpE BEIIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapaKTepUCTUKA LIeJe U 3a7a4 U3y4eHHUs MpeaMeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi oOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMECHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEabHON KHU3HU I PEIICHHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BENICCTBAMH U UX PUMEHCHHEM;

dopMupoBaHUe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JIJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MPOoOiieM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOW U HAyYHO-TIOMYIIpHON HH(DOPMALIUKA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpPCOB M COXPAaHEHUs IPUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannuyeckoil XUMUU: €€ BOZHUKHOBEHUE, PA3BUTUE M 3HAUYECHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: Opranudeckux coequHennii A. M. bytneposa,
e€ ocHOBHble NOJOKEeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYeCKHUX COEIMHEHHH (CUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAILCHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (TJ1aBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MIOJIMMEPHU3ALN ), TIOIYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJOTHYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuu ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHUS ), TOTyYeHHE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe M XUMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY  YIVIEBOJOPOIaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMUYeCKMi, KaTamuTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, KoyuteKuuu «HedTb» u «Yronsy», MOJAeTupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKOW pPaOOTHI:
IIOJIy4YEHHUE 3TUJICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA

MCXOJHOTO BEIIeCTBAa MJIM NPOAYKTAa pPEaKlIHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTHUBHBIMU METaJIaMH, T'aJIOr€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. Bogopoaueie cBsI3u Mexay MOJIeKyJaMH CIUpTOB. JlelicTBUe MeTaHoa U dTaHOJa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMU METANIaMU, KaYeCTBEHHAs peaKklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TaUIEepUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKHe U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, pU3NUeCcKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIMe JUIs Kilacca KUCIOT, PeakLus
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3GUpbl KaKk MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonbl: cocTaB, Kiaccuukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHMS MOJIEKYJbl, (U3NYECKUE M XMMUYECKHE
cBoiicTBa (B3ammopencTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJACHHE B MPUPOJIE,
npuMeHeHue, oronorundeckast posib. otocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemmono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaia U IeJUTIONI03bI.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/IOM).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJIOZIGHWE W ONHMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
crupToB (B3amMojelicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIHYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMH 0 M3BECTHBIM Macce, O00BbEMY, KOJIHYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha HpuMepe INMuKHA). buonormueckoe 3HauyeHHe
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepuMeHTabHbIE METOIBl M3YYEHHUS BEUIECTB M HMX IPEBpAIlCHUil: HaOIroAeHUEe U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanusi OENKOB MNpH HarpeBaHWU, IIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMEDp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJMMEPHU3aluU, CPEOHss MOoJeKysipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUIN — MOTMMEPH3aIIHs U MOJIUKOHICHCAIINS.

DKcrepuMeHTATbHBIE METOJIbl M3YYEHHUsSI BEUIECTB M WX MPEBPALICHHUN: 03HAKOMIICHHE C
00pa3iaMu IPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€i NMpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IHKIIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
IKCIIEPUMEHT, MOJICTTPOBAHHE.

dwusmka: Matepus, YHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTeTHIECKUH YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OHMOJOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbl, KHUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBa,
JIEKapCTBEHHBIE 1 KOCMETHYECKHE MPErapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTE THYECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dlieMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MengeneeBa. CBsA3p nepuOAMYECKOTO 3akoHa M lleproanueckoil cUCTEMbl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHU HAYKU.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEeNoJIsIipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DneKTpooTpULATENIbHOCTh. CTeNeHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BewectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUTMYECKON pPEIIETKH.

IlonsiTHE O AMCHEPCHBIX cUCTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBas 1os
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BELECTB. |'eHeThyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuueckass peaxkuus. Knaccupukanus XUMUYECKMX peakuuid B HEOPraHUYeCKOW M
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSTHUE XUMHYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEWIECTB: KHUCIIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAJIHBIE METO/bl M3YyYEHUS BEIIECTB M UX IPEBPALLECHUMN: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snementoB Jl. M. MengeneeBa», usydyeHue
MoJiele KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3yIoKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUM KaTanau3aTopa,
OIIPENIEJICHUE CPEllbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBbHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacuérbl 10 ypaBHEHHUAM XMMUYECKUX PEAKIUI, B TOM YHUCIIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAast JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoil cuctemMe XMMHUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», 0Opa3loB HEMETA/UIOB, PEIIEHHWE 3KCIIEPUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponp xumun B 00ecTiCUeHHH YKOJIOTHYECKOM, YHEPreTHYECKOM U MUIIEBON 0€30MMacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MuHpe BEHIECTB W MAaTEPUAIOB: BAXKHEHUIIINE CTPOUTEIBHBIE MaTepUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS TIPENapaToB OBITOBOM XMMUHU B TTIOBCEIHEBHOM KU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xmacce ocyIliecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAyYHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHanms, CUHTE3,  Kiaccuukamusi, MEepPHOAUYHOCTh,  HaOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, dHEPTHs, mMacca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOI,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorus: knerka, opraHms3M, 5KocucTeMa, Ouocepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IIPOU3BO/ICTBO, IUILEeBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBinuBaeT TPeOOBaHUS K peE3ysibTaTaM OCBOCHHUS OO0Yy4YarOIIUMHCS
porpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POTPaMM CPEIHEr0 O0IIEero 00pa30BaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTra «XHUMHUS» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBAThCSI B CBOEH JESTENBbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue IPABOCO3HAHUS SKOJOTUYECKOW KyJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH POCCHICKOTO
IpaXXAaHCKOro OOIIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CIIOCOOCTBYIOLITUMH TPOIIEcCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs OTPa)KaloT cPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITeNbHOCTH OO0YyYarolMXCs M0 pealu3alnuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IQGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS :

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHON
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHHU U TIOCIEAYIOIIEM aHAJIU3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUBATh CUTyallUHd, CBA3aHHBIC C XHWUMHWYCCKUMH ABJICHUAIMHU, U
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapHIHGfI C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJ’IGI[CTBI/II;'I OTUX IMOCTYIIKOB,

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOZICHHS TIPaBHIJI OE30MACHOTO OOpAIEeHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJIEHUS aIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWH MPAKTUYECKUX 3aJad COLMATbHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAaHHUH 110 XUMHU,

YBa)XCHHUS K TPYIY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH JAEITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieil mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

HKOJIOTMYECKH TIeNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpPUSATHBIC SKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAEMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHOMN MPAKTHKE, CIIOCOOHOCTH U yMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHENU(PUKA XHMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTU XMMHH JUIsI COBPEMEHHON NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUM MEIULIMHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XMMUYECKUE 3HAHUS JIJISL PeIlIeHus TpoliieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYCHMIO HOBBIX 3HAaHMM TI0O XHUMHH B COOTBETCTBUU C >KH3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JeATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUITHHAPHBIC
(MeXTpeMeTHBIE) 00IICHayYHBIE TIOHSTHS, OTPAKAIOIIHE IIEIIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIECTBO,
SHEPrus, SIBIEHUE, MpOolecC, CUCcTeMa, HAyYyHbIH (aKkT, MPUHLUI, THUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QPYHKIMOHAJIBLHOW TPAMOTHOCTH H
COLIMAJIBHOM KOMIMETEHIIMH 00yYaroInuxcsi;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIICIATH
XapakTepHble MPU3HAKKM TIOHATHI M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE OHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBJICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

INPUMEHSTh B IPOLIeCcCe MO3HAHUS, UCIONb3YeMble B XUMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U TMPAKTUUECKUX 3aJ]a4, IPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHMS, WCIIOJIb30BAaTh IIOCTABJIECHHBIE U
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJENaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METO/IOB [TO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HWHGOpMAIUK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpUOOpPETaTh OMBIT MCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uH(popMalMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYecKHe) 3HakKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbI B XOJI¢ AMANIOra W/WIH TUCKYCCHH,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOW JIEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJaieHHe YHUBEPCAIbLHBIMH PeryJIsTHBHBIMH 1€ CTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allrTOPUTM JICHCTBHI TPU BBIIIOJHEHUM YYEOHBIX M HMCCIEOBATEIBCKUX 33734,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaxaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIUMOW MaJis
pelIeHNs MpaKTUYEeCKHX 3aJad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YIII€BOOPOABI, KHCIOPOA U a30TCOJIEpKalIe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHHUMAaHUS
INPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTUUYECKOM JIeATENBHOCTH YEI0BEKa,



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3yUYEHHBIX OPraHUYEeCKHX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucreMarnuyeckord Homenkmarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTHJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCIOTA, CT€ApUHOBAs KHUCIIOTa, TJI0KO03a, (pPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX IIPEICTaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmal, IeJUI0I03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOmoJieHMe, U3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS U1 IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlLlUAX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHATypalus OeIKOB MpU
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMH TEXHHKH 0€30MacHOCTH
npyu oOpallleHUuu C BEleCTBaMHU U JJAOOPaTOpPHBIM 00OpYIOBaHUEM, MPEJCTABIATH PE3YIbTAaThI



XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH YpPaBHEHUH COOTBETCTBYIOLIMX PEAKLUMHA H
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJAaTh MpaBUiIa SKOJIOTMYECKH IIeJecO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaIOIlleW MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBUs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEINECTB, NMOHMMAas cMbIci mnokaszarens [IJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUId  CcHenbIX M caa0oBUIAIMIMX OOyYaroIUXCs: YMEHHME MCIOIb30BaTh pellbeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHMHYECKOM COCTABIISIIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIUM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
peuieHusT TMPaKTUYECKUX 3a/Jad M JKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0BEM, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOW  peakIMh, XHUMHYECKOE€ paBHOBECHE), TEOpPMH M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTrUU MPU XUMUUYECKHX
peaKkIusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHN S3BIK XWMHU, MHPOBO33PEHUECKHE 3HAHMUS,
JeXKalue B OCHOBE IMOHMMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTonornueckrue CBEeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKa;

c(hOopMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTePHBIC MPU3HAKN MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIONIME TMOHSTHS TMPU ONMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILECHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHMBOJIUKY JIJISi COCTABIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETall€Has W3BECTb, NMUTHEBAs COJA, MUPUT U

ApyTHeE);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MIOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAUIMUECKONW PEHIETKU KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECCTB
0 VX COCTaBY K OINpPeAeNEHHOMY KIIACCYy/TPYIIE COeIUHEHUN (TIPOCTHIC BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonnyeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB 1. U.
MemieneeBa, HCIOJIb3YS MOHATHS «S-, P-, d-DJIEKTPOHHBIC OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWMCTB XHMHUYECKHX DJIEMEHTOB M HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. Y.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYIICCTBOBAHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHUE PEAKIUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroluX BEIIECTB, TEIIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIE YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWUTHIBAsl YCIOBUS, TIPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PacCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle lartense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
MPEACTABICHU 00 OOMIMX HAYYHBIX MPUHIUINAX W AKOJOTUUYECKHX MPOOIEeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSATHUS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XHUMHUYECKUX
peaKkIusIX, MacChl BEIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILCHHS U COXPAHEHUS YDHEPTUU;



c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJIa MOJIb30BAHMS XUMHUUYECKOW TOCYAOU U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NeEpOKCHIAa BOAOPOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpPEIETICHHUE Cpebl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIIEHUE SKCIePUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3ybTaThl XMMHUYECKOTO 3KCIIepHUMEHTa B (opMe 3amucH YpPaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMOJIaTh TMpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled NPUPOIHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBbIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIch mokasatens [1/IK, moscHATh Ha mpuMepax CrocoObI
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHMSI BELLIECTB U XUMUYECKUX SIBJICHUN;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCA: YMEHHE HCIONb30BaTh pelbeHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KIIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m
NpOrpamMmbl Bcero Kontpoapueie  Ipaxkruyeckue o0pa3oBaTesbHbIE
padoThbI padoTbI pecype
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOi XUMHUH
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0
M. bytieposa
Htoro no pazneny 3
Pasznea 2. YriieBoaopoabl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — AJKAHBI 2 0 0
29 HenpenenbHble yriaeBOIOPOIbI: AKEHBI, 5 0 1
' QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
24 [TpupoHBIE HCTOYHUKH YTIEBOJOPOAOB U 3 1 0
' uX nepepadoTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 3 0 0
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1
' CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1 0
Hroro no pazneny 13
Pa3znea 4. A3oTconeprxkaiye OpraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 0 0
Wroro no pazueny 3

Paspnen S. BeicOkOMOJIEKY IS PHBIE COCAUHEHUSA




5.1 \ ITnactmaccel. Kayuyku. Bojgokna 2
Wroro no pazueny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m
NMpoOrpamMmbl Bcero Kogl TPOILHBIE HpﬁaKanecKne o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Htoro no paznemny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Meranbl 6 1
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 5
' BEILIECTB
Hroro no paszneny 17

Pa3znea 3. Xumus u Ku3HL
3.1 . XuMHS 1 KU3Hb 4

Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC

KoauuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
n/n Tewa ypoka Bcero Kontpoapnbie  Tpakruieckue H3ydYeHUsi  oOpa3oBaTesbHbIE Pecypchl
padoThI padoThI

[Tpeamer opraHUYECKOM https://lesson.edu.ru/lesson/a9f3d191-

XHUMHH, €€ BOSHUKHOBEHUE, 1 0 0 5ele-4e24-ac02-

pa3sBUTHE U 3HAUCHHE efb16fad49f6a?backUrl=%2F04%2F10

Teopus crpoeHus

OpPraHUYECKUX COCIUHEHUMN bubnmnorexka HOK

A. M. bytneposa, eé 1 0 0 https://lesson.edu.ru/lesson/c935a58c-

OCHOBHBIE MTOJIOKEHUS 15- ab0e-4¢59-9dcf-

1 MuHyTKa EI'D KUM 20517ae4b52e?backUrl=%2F04%2F10

3amanus 11

[Ipencrasnenue o

KJacCU(pUKaIUN

OpPraHUYECKUX BEIICCTB. https://lesson.edu.ru/lesson/726ee099-

Howmenknatypa 1 0 0 e1a9-410f-b8be-

(cucTemaTuyeckas) u b4cb589aead1?backUrl=%2F04%2F10

TPUBUAIBbHBIE HA3BAHUS

OpraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U

CTpOCHHE, https://lesson.edu.ru/lesson/258ddc06-

TrOMOJIOTHYECKH#t psinlS-Tu 1 0 0 ec23-473c-b3d7-

munytka EI'D KUM ed82fcaddd02?backUrl=%2F04%2F10

3aganms 12,14.16,32

MertaH 1 3TaH — https://lesson.edu.ru/lesson/9641927f-

npocTeiime 1 0 0 bbc8-44b9-b3ea-

MPEJICTABUTENN ATKAHOB 81a2be75c47a?backUrl=%2F04%2F10

?Tziziiécggzaﬁiial 5ot https://lesson.edu.ru/lesson/4038171e-

MUHYTKA iEFS KM 1 0 0 4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10

3amanus 12,14,16,32

DTHUIIEH ¥ IPOIHMICH — 1 0 0 https://lesson.edu.ru/lesson/05ab5925-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
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12

13

MpOCTEUIINE
MMpEACTAaBUTCIIN AJIKCHOB

[IpakTuyeckas pabora Ne
1. «[lonydyeHue sTUICHA U
W3yYEHHUE ET0 CBOMCTB»

Anxanuensl. byraguen-1,3
u MeTunoyraaueH-1,3.
[Tonyuenue
CUHTCTHYECKOTO KaydyKa M
PE3UHBI

AJIKHHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTMUYECKUH PSI.
Aueruien — npocreimuni
IIPEICTaBUTEID
aNKuHOB15-TH MUHYyTKa
EI'D KM 3anmanus
12,13,16,32
Breruncienus no
YPaBHEHHIO XUMUYECKON
peakuuu

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

I'ereTmueckas CBA3b
YTJIEBOJOPOOB,
MIPUHAISKAITUX K
pa3nuyHbIM Kiaccaml5-tu
munyTtka EI'D KM
3aganus 12,14.16.32

ba8e-499e-840b-

70b5e8db71ae?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/53cd2379-

2a45-43p1-9f67-

7ebcdaf03ce0?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6df23393-

6f08-4b9f-ae01-

a983h95b854a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/05¢9a929-

6741-4d7c-84b5-

009a92468356?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/d86d7d00-

d5b4-491d-aded-

c3ddal9feef4?backUrl=%2F04%2F10

14

[IpupoaHbIE HICTOUHUKHI
YIJIEBOAOPOAOB!
IIPUPOJHBIN ra3 u
HONyTHBIE HEPTSHBIC ra3bl,
HEe(PTh U MPOIYKTHI €€

https://lesson.edu.ru/lesson/99557a5e-

2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

nepepadoTKu

[TpupoaHbIe HCTOUHUKH
YIIIEBOIOPOAOB:
HMPUPOJIHBII ra3 u

https://lesson.edu.ru/lesson/99557a5e-

15 IIOIIYTHBIC HG(I)TSIHBIG Tra3bl 2221-4390'97b8'

e (b?g 1 IOTYKTEL 62 ’ 983de535c44d?backUrl=%2F04%2F10

nepepaboTKu

KoHTpombHas pa6oTa 1o https://lesson.edu.ru/lesson/6abf1680-
16 pazaeny «YTrieBOAOPOIbI» 4€b5-4612-8eas- _

44d63cccf5187backUrl=%2F04%2F10

[IpenenwvHbIC

;iig;x?;z;ggmm https://lesson.edu.ru/lesson/5439c18b-
17 Bonopoanas CB$I3I;1 5-tn 7440-4D61-bfBA-

MnﬁyfT’K: 1 KIM c04fa471694f?backUrl=%2F04%2F10

samaaud 11.3.15.16.32

MHOroaToMHbIE CITUPTHI: https://lesson.edu.ru/lesson/461aa9c8-
18 STUJIEHIJIUKOIb U c0ef-4827-a8e5-

TITUIEPUH d12a0bedc826?backUrl=%2F04%2F10

55;:}?};;3%;1{3?;6“% " https://lesson.edu.ru/lesson/649883b8-
19 XUMHYSCKHE CBOMCTBA, 1c5-4116-896e- _

10a2278b08f1?backUrl=%2F04%2F10

HpI/IMeHeHI/Ie

AJNLIErUab!:

dbopmanbaerus u https://lesson.edu.ru/lesson/649883b8-
20 arneranpaerun. Aneronls- 7c5f-4116-896e-

1 muHyTKa EI'D KM 10a2278b08f1?backUrl=%2F04%2F10

3aganus 13,15,16,32

OIHOOCHOBHEIE

EE gﬁzﬁfi;fzs f;;::fge https://lesson.edu.ru/lesson/b4feaa04-
21 yKCycHas115-Tn MUHYTKa 3438_4b57_a3§ L _o o

EI KM sanamns ba0f9fe63c0d?backUrl=%2F04%2F10

13,15.16.32
22 [paktuueckas padora Ne https://lesson.edu.ru/lesson/9834d408-



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10

2. «CBo¥icTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»
CreapuHOBas U OJIEMHOBAsI
KHUCJIOTHI, KaK

386d-444a-8de3-

7eftha8b98cdb?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/71ac43f2-

23 a0d4-4945-a0eb-

Eg;gg;i‘:gﬂi:;‘;m“x 1e59cd5f4d9f?2backUrl=9%2F04%2F 10

MpL1a KaK COJIM BBICIIUX https://lesson.edu.ru/lesson/71ac43f2-
24 KapOOHOBBIX KHCJIOT, UX a0d4-4945-a0eb-

MOIOIIIEE NEHCTBUE 1e59cd5f4d9f?backUrl=%2F04%2F10

ggggﬁ?ﬁ;‘?ggg’;giﬁmmx https://lesson.edu.ru/lesson/71ac43f2-
25 xucnor. THapoms a0d4-4945-a0§b- 3 i

CTIOHEIX SUPOB 1e59cd5f4d9f?backUrl=%2F04%2F10

JKuper: ruponms, https://lesson.edu.ru/lesson/71ac43f2-

KHPOB p 1e59cd5f4d9f?backUrl=%2F04%2F10

YrieBoasl: coCTaB,

KJaccuuKarus.

Baxueiimue https://lesson.edu.ru/lesson/709ce43a-
27 NPEICTaBUTEIIN: TIIHOKO03a, deb6-4281-963b-

¢dpyxTo3a, caxapozalS-tu 01d2e212d4d0?backUrl=%2F04%2F10

munyTka EI'D KUM

3aganusa 13,15,16,32

Kpaxma i meimonosa kax https://lesson.edu.ru/lesson/690fbb76-
28 HpHpOJIHI)Ie HOJ'H/IMepI)I f94a-4f77-bbbe- _

3d3ae748f716?backUrl=%2F04%2F10

KonTponbhas pabota no

pazzueny https://lesson.edu.ru/lesson/66a7bd94-
29 «Kucnopoacoaepsxarire 2bch-4ec7-b7c7-

OpraHuvecKue ff893919d25a?backUrl=%2F04%2F10

COCIIMHEHUS

AMUHBI: METUJIAMHH U https://lesson.edu.ru/lesson/0c608a59-
30 aHWIUH | 5-TH MUHYTKa 4c69-4481-839e-

EI'D KUM 3ananus 14

9205f201b73e?backUrl=%2F04%2F10
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AMHWHOKHUCIIOTHI KaK
amQoTepHbIe
OpraHUYEeCKHE

https://lesson.edu.ru/lesson/c2f2f3d7-

31 COEIUHEHHUS, UX 1 43d1-4873-ace0-
OHMOJIOTMYECKOE 3HAUYEHHE. 78eca6009628?backUrl=%2F04%2F10
[Tentunpi 1 5-Tn MuHyTKa
EI'D KUM 3apanus 14
besmau kax npupozHeLe https://lesson.edu.ru/lesson/c2f2f3d7-
2 ocmmenmlSmmmyra L 43d1-4873-acc0-
EI KUM sananms 14 78eca6009628?backUrl=%2F04%2F10
OCHOBHBIE TOHATHS XUMUHU https://lesson.edu.ru/lesson/45b81dac-
33 BBICOKOMOJIEKYJISIPHBIX 1 acha-440e-99e3-
COEIMHEHUI 14c3ba78050a?backUrl=%2F04%2F10
OCHOBHBIE METO/IBI
CHUHTE3a https://lesson.edu.ru/lesson/45b81dac-
34 BBICOKOMOJIEKYJISIPHBIX 1 acha-440e-99e3-
coequuenuii. IlnactMaccsl, 14c3ba78050a?backUrl=%2F04%2F10
Kay4JyKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KIIACC

KosaunuyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbie
n/n Tema ypoka Bceero Konrpoubhble | IIpakrdeckue fl[?.y‘leﬂl/lﬂ :)lﬁlc)l;l;oBaTeanue
padoThI padoThI pecypes
. https://lesson.edu.ru/lesso
XUMHYECKUN DJIEMEHT. ATOM. n/20b1df2e-6ced-435h-
DneKkTpoHHas KOH(puUrypauus 1 0 0 b6dc-

o Ly e B R 5155030a45fa2backUrl=
’ %2F04%2F11
Hepuourieckuii sakor i https://lesson.edu.ru/lesso
[Teproandeckasi cucTeMa XUMAYECKUX n/e7048881-0550-49da-

anemeHToB JI. 1. Menneneera, ux 1 0 0 a49c-

CBA3b C COBPEMEHHON TEOpHUEN 7375¢3d033e9?backUrl=
cTpoeHus atoMoB15-tu MmunyTka EI'D %2F04%2F 11 '

KHWM 3ananwme 1,2 —
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB

XHMITFICCIHX SJTCMCHTOB 1 AX https://lesson.edu.ru/lesso
COCIMHEHHH MO TPYIIaM U TEPUOIaM. n/e7d48881-055d-49da-
3HaueHue MepruoIUYECKOro 3aK0Ha U 1 0 0 249c-

CUCTEMbI XUMHUECKHX 2JICMCHTOB 7375¢3d033e97backUrl=
J.W. MenneneeBa B pa3BUTHU %2F04%2F 11
Hayku15-tu munytka EI'D KUM -

3ajganue 1,2

Crpoenue BemecTBa. XUMHYECKast

CBSI3b, €€ BUJIbI; MEXaHH3MBI https://lesson.edu.ru/lesso
00pa30BaHUs KOBAJEHTHOW CBS3H. n/2859ec02-8ecd-4cd8-
Bonoponnas cesasp BIIP Ymets 1 0 0 8531-

COCTABIIATh YPaBHEHUS pEaKIuit edad962608fb?backUrl=
M3Yy4EeHHbIX TUNIOB1S5-T MunyTka EI'D %2F04%2F11

KM 3ananue 4

BasieHTHOCTB. https://lesson.edu.ru/lesso
DNeKTPOOTPUIATENILHOCTh. CTereHb 1 0 0 n/a9c9a6le-e387-4ffe-
okucieHus. Bemecrsa bcfb-



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
crpoenus BIIP YMers onpenenars
BaJICHTHOCTb U CTEIIEHb OKMCIICHUS
XUMHUYECKUX 3JIEMEHTOB, TUI
XUMHYECKOH CBSI3H B COCINHEHUSX,
3apsq uoHa. 15-tu munytka EI'D
KUM 3ananue 3

aca9c7241b21?backUrl=
%2F04%2F11

IlonsTue o AUCHICPCHBIX CUCTCMAX.

https://lesson.edu.ru/lesso
n/8ae38bheb-e06f-4fae-

6 HcTrHHBIC ¥ KOJUIOUIHBIC PACTBOPHI. 9729-
MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE 69903109f968?backUrl=
%2F04%2F11
Knaccudukanus 1 HOMEHKIIATypa
HEOPTaHWYECKUX COCAMHCHUU.
7 ['eHeTHUecKas CBsI3b HEOPTrAaHUYECKHIX
BEILIECTB, Pa3IUYHBIX KJ1accoBlS5-Tn
munytka EI'D KM 3ananue 5,6.7,8.9
Knaccudukanms xumuaecknx
peakuuii B HEOPraHN4eCKOu https://lesson.edu.ru/lesso
OpPraHUYeCKOi XUMUH. 3aKOH n/75637222-d397-4bla-
8 COXpaHEHUs MACChl BEUIECTB; 3aKOH 810a-
COXpaHCHHMS U TIPEBPAIICHUS SHEPTUH cc7bca9e8a0c?backUrl=
IIPU XUMUYECKHUX peakiusax15-tn %2F04%2F11
munyTka EI'D KM 3ananue 6.7.8.9
CxopocTs peaxiun. OBpaTHMbIe https://lesson.edu.ru/lesso
' n/fOchb5def-307e-4575-
peakiuu. XuMHuecKkoe paBHoBecuel 5-
o 1 MuHyTKa EI'D KM 3ananne 89do0-
18.92 23 86041b603655?backUrl=
” %2F04%2F11
[IpakTuueckas padora Ne 1. «Bnusaue
10 pa3NuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIun»
DIEeKTPOTUTHYCCKAS TUCCOIMAITHUS. https://lesson.edu.ru/lesso
11 [ToHsTHE O BOIOPOTHOM TOKa3aTeIe n/237cdb54-2787-4817-

(pH) pactBopa. Peakumu HOHHOTO

8330-



https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11

oOMeHa. ['uaponu3 opraHn4eckux u
Heoprannyeckux BeuectB BIIP Ymers
OOBSCHATH CYIIHOCTh U3yYEHHBIX
BHJIOB XUMUYECKUX PEAKIIHMN:
3IEKTPOJIUTUYECKON JUCCOLMALINH,
MOHHOTO 00OMEHa (M COCTaBIISATh UX
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»
* Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «lIpocBeriennes

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA
Metoanueckue nocodus mo XuMuu, cupaBounuku, BIIP Tunossle 3aganus, cOOpHUKU

3a1a4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

edsoo.ru, dnevnik.ru, school-collection.edu.ru , oge.sdamgia.ru, rech.edu.ru
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