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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPETHETO 00IIEro 00pazoBaHus pazpaboTaHa HA OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YUAIOIIUXCA CPEICTBAMH y4eOHOTO MpenMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMoOe€ BBIMYCKHHKaMH  00IIeo0pa3oBaTebHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MNPUCYLIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OJTU LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoIHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 0O0YYarOMIMXCS HA YPOBHE CPEIHETO
ob1rero 0oO6pa3oBaHUsl CPeCTBAMH YYEOHOTO TpeaAMeTa «XUMHUS», COJAEPKaHHE U TMOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesneil ¥ NPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa
KU3HU KaKaoro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOmMMMH IeNSIMH M NPUHIUIAMH CPEIHEro o0Iero oOpa3oBaHUS
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOrO BKJIIOYEHHS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTeMa 3HAaHUM M0 HEOPTAHUYECKOW XUMHH (C BKITIOUEHHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Caenenusi 00 u3y4aeMmblXx B Kypce BEHIECTBAX JAIOTCS B Pa3BUTHM — OT YTIJIEBOAOPOJOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHUS] O XUMUYECKON CBSI3M, KIIACCH(UKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS TEOPETHUECKUNW MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX POTEKAHUS
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSTebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHATH €€ JJIsl TOTIOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBHI JJIsi TOHUMaHUsI (UITOCOPCKUX UACH, TaKUX KakK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYM MEXIy HOBBIMU (paKTaMU U TEOPETUUYECKUMHU MPEANIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU OOYyYaOUTUXCS
MNPUHATBIE MPOrPaMMON MO XMUMHUHU MOAXOJAbl K ONPEACNICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uHPOpMAIUK, HEOOXOMUMBIX M MPUOOPETEHHS ONbITa TNPAKTHUYECKOH U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH Ba)KHOE MECTO B II03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHMNA KaK BaKHEUIEH COCTABIISAIOIICH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAaKOMIJICHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKOU U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepikarenpHas XapakTepUCTUKA LeJIed U 3a7a4 U3yYeHHUs IpeJMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU TTPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEAbHOU >KU3HU ISl pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHUpPOBaHNE MHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K C€aMO0Opa3OBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE I PA3IMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA IKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a yueOHOW U Hay4yHO-TIOMYJIAPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS IHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYalIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, 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).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMudecKas CBsI3b B OpraHM4ECKUX COEUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHMsI BELIECTB U MX MPEBpAICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHNs), HaXOXKJICHUE B IPUPOJE, OTYUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IprpoaHbIil ra3 u nomnyTHble HETIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOIYKTHI €10 NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3NYECKHUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTWICHIVIMKOIb W TIJIMLEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(pHUKAIMS YTIeBOJA0B (MOHO-, IU- U MoJaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs peaklys ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusnyeckne u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsi CTPYyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeJUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHMsI BELIECTB U UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCS. 4YEpEe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHATHH, TaKk U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHHeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: xinerka, opranusM, Ouocdepa, oOMeH BemecTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAaHUS, MOIOIIIUE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpooTpuliatebHOCTh. CTenenb okuciienus. IOHbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHudd. HomeHkiarypa HeopraHu4yecKux
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHMYECKOM XMMHUU. 3aKOH COXPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLECHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKUX PEIETOK, HAOII0JIeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs 10JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemeranmnel. ITlomokenume HemetamioB B Ilepuonnyeckoid CHUCTEME XUMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Mertamisl. [lonoxxenne Meramios B [leppuogudeckoi cucteMe XMMHAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayuioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUIINX METAUIOB (HATPUHM, KaJWi, KaJabIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCJIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOWMX HayuyHbIX [PUHLUUIAX [POMBIIUIEHHOIO IOJy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[0pOBbE 4YEJIOBEKA: IPAaBUJIAa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTe3,  Kiaccuukanus,  MEepUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (U3NUECKUE BEJIMYMHBI U €AMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLITyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM MOJIXOAOM B CTPYKTYpe JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBAaTHCS B CBOEH ESTEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHUsS» JOCTHTAIOTCS B EIUHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMU IOBEAEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa [O3HABATEIbHONM M MPAKTHMYECKOW JESITEeIbHOCTH OOy4YaloUIMXCsl IO pealu3aliu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIIOIEHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHOM XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHE M IOCTYNKH CBOMX TOBapuIlEd C NO3MLMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HHU JIIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccuu u peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS JEHCTBUM, MPUHOCAIIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUYMBOTO pa3BUTHs YEIOBEUECTBA — CHIPHEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAyUHBIX ()aKTOB M MMEIOIIMXCS JAHHbBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOICHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCaJbHbIe  y4ueOHble  JEeHCTBUSA (mo3HaBaTenbHBIE, KOMMYHHUKaTHBHbIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHbIMH NM03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LCIISIMU,



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PAacCMaTPUBAEMBIX SIBICHHAX, (HOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpU pPELICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUIBLHOCTH BBICKA3bIBAEMbIX CY)KJIEHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIHUpoOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBAaTh HH(MOPMALIMIO PpA3JIMYHBIX BHUIOB U (POPM MpEICTaBICHUS, KPUTHUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh OMBIT HCIIONB30BaHHS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa MNpuU paboTe C XUMHUYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XOJ€ 00CYkIeHUS U 0OMEHA MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATEJIBHOCTH Ha OCHOBE caMoOaHalu3a H
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIA OO0BEM, YIVIEPOJHBIA  CKEJNeT,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YTIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEITUHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUS CTPOESHUSI OPraHUUECKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHMUECKUE CBEIEHUS O CBOICTBRAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBAaTh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOINE IOHATHS IIPH ONIMCAaHUM COCTaBa, CTPOCHUS U
IPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
U YpaBHEHUUM XMMHYECKUX PEaKLUW, U3rOTaBIUBATh MOJAEIHA MOJIEKYJ OPTraHMYECKHX BEIIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJacCy/Tpymlie COeIUMHEHUMN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAIlUe COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIHLEPUH, (eHoN, (OopMalbAeTH], aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XHMHUYECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTaIbJeTH1, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HWCTOYHHKH YTIIEBOJOPOJHOTO CBHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA HIIM MPOIYKTa PEAKIHU IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU TP M3YYEHHUH BELIECTB M XUMHUYECKUX SBICHUN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHS PEHICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUJia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUIICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleHHH C BEIIEeCTBAMM M JIAOOPATOPHBIM 000pYA0BaHHEM, MPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPHUTHYECKH aHAIM3HPOBATH XMUMHUYECKYIO HH(OPMAIUIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpebl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHUS HA JKUBBIC OPraHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCcsl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins miis 3anmucu XuMuaecKux GopMyiI.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPaKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI W KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HNOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAUINYeCcKas, BOJOpOJHAs),
KpUCTANTMYECKass  pemeérKka, THUIBI ~XUMHUYECKHUX  PEaKIHid, pacTBOp, AIJIEKTPOJIHTHL,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
NEKTPOJIUTUYECKON auccouumanuu, nepuonumdeckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHHS MAacChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIICHUS SHEPTUU MPHU XUMHUYECKHX
peaKImsx), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
Jexaliye B OCHOBE IIOHMMAaHMs TNPUUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBICHHH,
(akTOJIOrMUECKUE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTAHWIECKHUX BEIIECTB B OBITY M MPAKTHUECKOW I TEITHPHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIE NMPU3HAKH MTOHITHH, yCTaHABINBAThH
UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NPU ONMMCAHUM HEOPTaHUYECKHX
BEIIIECTB U UX MpEeBpaIleHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
dopMyT BemeCTB W ypaBHEHMH XWMHUYECKHUX pPEaKIUH, CHUCTEMaTHUECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHWs OTACIbHBIX HEOPTaHUYECKHUX BeIlecTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas M3BeCTh, HETaléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKHCIICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BelIeCcTBa (aTOMHas, MOJICKYJISIpHasi, WMOHHAs, MeTajuTM4ecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJIEKHOCTh HEOPTaHUYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJLTbI, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepuU30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHMUYECKHX JJIEMEHTOB U UX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JIUYHbIX KJIACCOB, IOATBEPXkAATh CYyIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YMCIy W COCTaBy pearupyrolluX BeUIECTB, TEIJIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT A0 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYLIHOCTH OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX NPHUHIMIAX M 3KOJOTMYECKHX MpoOjIemMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MpaBUiia OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(pasznokeHue TNeEpoKcHaa BOJAOpOAAa B MPHUCYTCTBUHM KaTalu3aTopa, OIpeleieHHe Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa JKOJIOTUYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYYArOMIMXCS: YMEHHE HCIIONIb30BaTh penbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

CrnoxxHbie 2UpPBI

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBble)
Ne i/m P Konrposbnusie IIpakrnyeckue op
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opranndeckoi XuMun. Teopus
P P P bubnuorexa [{OK
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
bubmmoreka IIOK
2.1 [IpenenpHbIE YIIIEBOAOPOABI — alKaHBI 2 0 0
bex y AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 6 0 1 bu6mmoreka IIOK
' aJIKaIUCHBI, aJJKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApOMaTHYECKHE YIIIEBOA0POIBI 2 0 0
p Y AOPOA https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1 0 bubmuoteka [IOK
' UX nepepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepxaimue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 Crupter. ®enon 3 0 0 i
https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6nunorexa LIOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6nunorexa LIOK

33 YTaeBOzEL 3 https://myschool.edu.ru/
Hroro no pazneny 13
Pa3pea 4. ‘A30Tconepmamne OpraHuYecKue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Hroro no pazneny 3
Paspnean S. ‘BI)ICOKOMO.HeKy.J‘lﬂpHI)Ie CcOeJMHEeHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]i?::[ij?;;f;ﬁo]_oll.oe chu.ru /
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoanuecTBo 4acoB

HaunmMmeHoBaHHe pa3iesioB H TEM JIEKTPOHHEIC
Ne m/m NPOrpamMMBsI b Bcero Koutpoabubie  fipaxrmaeckme  (ndposrie)
padoThI paboTnI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
1.1 u Ileproamueckasi cucTeMa XUMUYECKHX 3 0 0 Bubmiorexa HOK
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue BemectBa. MHOroo0Opasue Bu6morexa LIOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
13 AMMHECKIC Pk 6 . 1 https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
bu6nmoreka [JOK
21 Meraner 6 0 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 H 1
eMETAILIRT 3 1 https://myschool.edu.ru/
CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX Bu6muorexa [JOK
2.3 2 0 0
BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
bubmuorexa [JOK
A X 4
3 VML HKHSHD 0 0 https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opraHuyeckoil XuMuu, e€ bubnnoreka [JOK
1 1 0 0 06.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus ctpoeHHst OpraHUYEeCKUX Eub 10K
noInoTeKa
2 HA.M. b & 1 0 0 13.09
COCMITHEHHIH YIIEpOBd, €€ https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
OpraHn4ecKkux BemecTB. Homenkinarypa bubnuorexa [JOK
3 1 0 0 20.09
(cucreMaTuveckas) U TpPUBHAIBHBIE https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaBUI/I CTpPOCHHUE, 1 0 0 9709 bubnuorexa [JOK
TOMOJIOTHUYECKHUU ST https://myschool.edu.ru/
M o .
5 €TaH U 9TaH — MPOCTEHIINE 1 0 0 04.10 bubnuoreka [IOK
MPEICTaBUTENN aTKAHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 0 0 11.10 bubmmorexa LIOK
https://myschool.edu.ru/
7 DTUJIEH U TIPOINUIIEH — MpOoCTeMIne 1 0 0 18.10 bubnuotexa [JOK
MPEICTaBUTENMN ATKEHOB https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 0 1 95 10 bubnnorexa [JOK
STUJICHA U U3YUYEHUE €T0 CBOMCTBY ' https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 0 0 08.11 bu6mmoreka [JOK

MetunoyTtanuen-1,3. [Momyduenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

bu6mmoreka [IOK

10 15.11
AneThiieH — MpOCTEHIIHI https://myschool.edu.ru/
MpEeACTaBUTEb AIKUHOB
Brrunciienus no ypaBHEHHIO bubnunoreka HOK
11 . 22.11
XUMHYECKOHN peakiuu https://myschool.edu.ru/
Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
12 29.11
apeHoB https://myschool.edu.ru/
13 ['eneTnueckas cBs3b yIIIEBOIOPOJIOB, 06.12 bubnnoreka [JOK
MPUHAJICKAIINX K Pa3JIUYHBIM KJIaccam ' https://myschool.edu.ru/
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
14 1} pH po HHLHZ ra3 v 1or TZHe He(Ill)TE)IHHHe 13.12 bubmorexa LHOK
PHpOA . ' https://myschool.edu.ru/
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
PHPOA N y AOPOA bu6mmoreka [IOK
15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE 20.12
B https://myschool.edu.ru/
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 KontponbHas padoTa mo pazaeny 97 12 bubnuotexa [JOK
«YTIIEBOAOPOABD) ' https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 10.01 bu6mmoreka [JOK
METaHOJI U 3TaHOJI. BomopoaHas cBs3b ' https://myschool.edu.ru/
18 MHOroaroMHsbI€ CIIUPTHL: ITUICHITIUKOIb 1701 bubnnorexa [JOK
Y TIIMLEPUH ' https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYJIBI,
. bubnuorexa [JOK
19 ¢bu3nueckre 1 XUMHUYECKHE CBOMCTBA, 24.01
https://myschool.edu.ru/
MIPUMEHEHUE
Anpne : popManbae
20 TBIETHIBL: (hOpMaATBAECTH 1 3101 bu6mmoreka [JOK

areTanbaerug. AneTon

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

bubmuoreka [JOK
21 0 : 07.02
KapOOHOBBIE KUCIIOTHI: MypaBbHUHAS U httos://myschool.edu.ru/
YKCYCHas
99 [Tpaktuyeckas padora Ne 2. «CBolicTBa 14.02 bubnuoreka [IOK
pacTBOpa YKCYCHOM KHCIOTBD» ' https://myschool.edu.ru/
CteaprHOBas U OJICMHOBAs KUCIIOTHI, KaK
23 MPEACTABUTEM BBICIINX KapOOHOBBIX 21.02 bubmorexa LHOK
Pl P ' https://myschool.edu.ru/
KHCIIOT
MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa [JOK
24 . 28.02
KHCJIOT, NX MOIOIIEE JESHCTBHE https://myschool.edu.ru/
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIOT. [ uapomnm3 06.03
https://myschool.edu.ru/
CJIOXKHBIX 3(pHrpoB
XKupsl: rupoan3, NpUMEHEHHE, bubnuoreka [IOK
26 13.03
Ouo0ruYecKas pojb )KUPOB https://myschool.edu.ru/
VYrneBojbl: cocTaB, KiaccHuPHUKaIMS.
N bubmuorexa [JOK
27 Baxueiiiume npeactaBuTeNn: TIOK03a, 20.03
https://myschool.edu.ru/
bpykTo3a, caxaposa
Kpaxman u nemnono3a kak NpupoaHbIe bubnuorexa [JOK
28 03.04
MIOJIMMEPBI https://myschool.edu.ru/
Kontponbnas padota mo pazaen
29 «ano 0JICO pe Ka Helc)) FJ;HI/I}:—IGCKI/IG 10.04 bubmmorexa [IOK
POACOAEpRAtie Op ' https://myschool.edu.ru/
COCTUHEHUS
30 AMUWHBI: METHIIAMUH U aHWJIHH 17.04 bubmorexa HOK
https://myschool.edu.ru/
AMUHOKHUCITOTHI Kak aM(oTepHbIe BuG OK
31 OpraHMYecKHe COETUHEHUS, UX 24.04 nomorexa L1

ouonornyeckoe 3HaueHue. Ilentuanl

https://myschool.edu.ru/
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benku kak npupoHbIe bubmumoreka [IOK

32 1 08.05
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS https://myschool.edu.ru/
benku kak npupoaHsie bubnuoreka [IOK

33 1 15.05
BBICOKOMOJIEKYJIIPHBIE COCUHEHUS https://myschool.edu.ru/
OCHOBHBIE IOHATUS XUMUHU bubnmoreka [JOK

34 . 1 22.05
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB 10 34

I[TPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl

1 XUMHYECKHUI DJIEMEHT. ATOM. 1 0 0 bubmuorexa [JOK
DnexTpoHHask KOHPUTYpalKs aTOMOB https://myschool.edu.ru/
Ilepnonnueckuit 3akoH u Ilepnonnueckas

5 CHCTEMA XMMUYECKHUX 3eMeHTOB [[. 1. 1 0 0 bu6mmoreka [IOK
MeneneeBa, ux CBsI3b C COBPEMEHHOMU https://myschool.edu.ru/
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX JIEMEHTOB U UX COCTMHECHHI

3 II0 TPYIIIaM U NepruoaM. 3HaueHHe 1 0 0 bubnnorexka [JOK
MIEPUONYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
XuMH4ueckux aneMeHToB .M. Menneneesa
B Pa3BUTUU HAyKHU
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBsI3b,

N bubnuorexa [JOK
4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 0 0
N https://myschool.edu.ru/
KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.

5 Crenennb okucicHusa. Beniectsa 1 0 0 bu6mmorexa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTpOEHUS
[TonsTHE O TMCTIEPCHBIX CHUCTEMAX.

bubmuorexa [JOK
6 VIcTHHHBIE U KOJUTOMTHBIE PACTBOPHI. 1 0 0

MaccoBas 107151 BEIIeCTBa B pacTBOpE

https://myschool.edu.ru/
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COETUHEHUM.

bubmuorexa [JOK

5
['enernueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIECTB, pa3IMYHbIX KJIACCOB
Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.

bubmuorexa [JOK
8 3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHUs U MPEBPAILECHUS SHEPTUH [IPU
XMUMHUYECKHX peaKusixX

9 Ckopoctb peakiuu. O6paTuMble peaKuu. bubnnorexa [HOK
XHAMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1. «BausHue

bubmuorexa [JOK
10 pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHYECKON pEeaKIN»
DNEKTPOIUTHYECKAS AUCCOLUALIMS.
[Monsitue o BogopoHOM mokasarene (pH)
bu6nmoreka [JOK
11 pactBopa. Peakuuu noHHoro oomeHa.
https://myschool.edu.ru/
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
bu6nmoreka [JOK
12 peakuuu. [TonsTre 00 snexTponnze
. https://myschool.edu.ru/
pacrmiaBoB U pacTBOPOB coJieit

13 KonTtponsHast pabota no pasueny bubnnorexka [JOK
«TeopeTnueckue OCHOBBI XUMUN» https://myschool.edu.ru/
Mertannsl, UX IMOJIOKSHHUE B
[leproanueckoit cucreMe XMMHYECKUX

bu6mmorekxa [IOK
14 anemenToB 1. . Menaeneesa u

0COOCHHOCTH CTpoeHus aToMoB. O01ue
(u3nUecKre CBOMCTBA METAIIIOB

https://myschool.edu.ru/
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15 CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM bubnmoreka [JOK
pAI HAIPSKEHUN METAJIOB https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BAXKHEN X

. . . bu6mmoreka [IOK

16 METaJUIOB (HATpUH, KaJaul, Kaablui,

. g . https://myschool.edu.ru/
MarHui, aJllOMUHUAN) U UX COSAMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubnunoreka HOK
COCIMHEHUN https://myschool.edu.ru/

18 XHUMHUYECKHUE CBOMCTBA IIUHKA, KEJI€3a U UX bubnuorexa [JOK
COCTUHEHUN https://myschool.edu.ru/
[IpaxTnueckas padora Ne 2. "Pemienue

bubmuorexa [JOK
19 AKCIEPUMEHTAIIBHBIX 3a71a4 110 TEME
" https://myschool.edu.ru/
«MeTtanabn»
Hemerainbl, uX nonoxxeHue B

20 [leproanueckoii cucreMe XMMHUYECKUX bubnuoreka [IOK
anemenToB 1. Y. Menjeneesa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.

bu6mmoreka [JOK
21 Annotponus HeMEeTauIoB (Ha pUMepe
https://myschool.edu.ru/
KHCJIOpOJia, cephl, hocdopa u yrieposia)

99 XHUMUYECKUE CBOKCTBA I'aJIOT€HOB, CEPHI U bubnuorexa [JOK
HUX COeIUHEHUM https://myschool.edu.ru/

93 XUMHUYECKHE CBOMCTBA a30Ta, hocodpa u bubnuorexa [JOK
UX COeINHEHNH https://myschool.edu.ru/

24 XuUMHUYECKHEe CBOMCTBA yIiepo/ia, KpeMHUS bubnmoreka [JOK
U UX COeIUHEHUN https://myschool.edu.ru/

o5 [IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U bubnnorexka [JOK
HUX COCOUHEHUN https://myschool.edu.ru/

26 O06o00mmeHre 1 cHCTEMaTH3alKs 3HAHUH 110 bu6mmoreka [IOK
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TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://myschool.edu.ru/

[TpakTuyeckas padora Ne 3. «Pemenue

bubmuorexa [JOK
27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
" " https://myschool.edu.ru/
Hemerannsr"»
KontposbHas paboTa mo temam bubnunoreka [HOK
28 1
«Metamis n «Hemeramibny https://myschool.edu.ru/
Heopranunueckue u oprannyeckue
bu6mmoreka [IOK
29 kucioTel. Heopranuueckue u 1
https://myschool.edu.ru/
OpraHUYECKHUEe OCHOBAHUS
AmMpoTepHBIC HEOpraHUYECKHE U
30 OpraHvyvecKue coenuHenus. ['enernueckas 1 bubnuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKHUX https://myschool.edu.ru/
BEILIECTB
Ponws xumun B obecrieueHun
31 3KOJIOTUYECKOM, SJHEPreTUIECKON U 1 bubnuorexa [JOK
MUILEBOM 6€30MaCHOCTH, Pa3BUTUU https://myschool.edu.ru/
MEULIUHBI
[Ipeacrasnenus: 00 0OMUX HAYUHBIX
32 g pI/IHHI/Il'IaX 3§ OMBIHIJ'IeHHOFO}II'IOJ'I YEeHUS 1 bubmmorexa LHOK
P . p Y https://myschool.edu.ru/
BOKHEUIIINX BEIIECTB
33 YeloBEK B MUPE BEIIECTB U MATEPHUATIOB 1 bubmnorexa LIOK
P P https://myschool.edu.ru/
bu6mmorekxa [IOK
34 XUMHS ¥ 37J0POBbE YEIOBEKA 1
ROP https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHE MATEPUAJIbI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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