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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (penepalibHOi 00pa30BaTEIBHOM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTelIbHBIX OpraHm3anusx Poccuiickoit dexepanuu, peaTnu3yrOMUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe O XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYyKaroIllleM MUpPE KaK O €IMHCTBE MPUPOblI U YEIOBEKa, KOTOpoe (HopMHUpYyeTCs B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PEUIeHUE TNI00ATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiromiuMu  peaMeTa «XuUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuueckas
xumus» U «O01Ias 1 HeopraHudecKkasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHCTEMbI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K H3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COEAUHEHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyecKod XHMHH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUs» 0a30BOr0 YpOBHS paccMaTpUBAETCsS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpPraHWYECKask XUMHU» OOYYAIOIIUMCS TPEIOCTABIISCTCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMeTra « XUMUS» TaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUIOB JACATEIBHOCTU: PEUICHUs MPoOJieM, IMOMCKa, aHAIIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaAMLMOHHO TpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oO0rjactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYyYHOI KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CHCTeME cpeaHero ooOmiero obOpaszoBanus. CerogHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajanTanus oOydYaloIIMXCS K  YCJIOBUSAM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH H UX MPUMCHEHUEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSTEIbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHUECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPEeAMETHON 001acTH «ECTECTBEHHO-HAYUHBIE IPEAMETHDY.

Ha o©0aze mnentpa «Touka pocra» oOecrieunBaeTcs peanusanus o00pa30oBaTelbHbBIX
IpOrpaMM €CTECTBEHHOHAay4YHOH U TEXHOJOTMYECKOHl HampaBlieHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMSAMH 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHHA U C yUETOM
pexomenpanuii denepanbHOro omeparopa ydeOHoro mpeamera «Xumus». OOpasoBarenbHas
porpaMMa Mo3BOJIsIeT HHTETPUPOBATh PeaTu3yeMble 3/1eCh MOAXO0/bI, CTPYKTYPY U COJEepKaHUE
npu opranuzanmu oOyueHuss Xumuu B 10-11 kimaccax, BBICTpOGHHOM Ha 0a3e n000ro us
JOCTYIHBIX yueOHO-MeToandecknx KomiuiekcoB (YMK). Mcnons3oBanne 000pya0BaHUS IIEHTPA
«Touka pocTa» MO3BOJISET CO3/1aTh YCIOBHUSL:

* ISl paCIIMPEHUS COAEPIKAHUS IKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* Ul TIOBBILICHHS MO3HABATENIbHON aKTHBHOCTU OOYYArOIIMXCS B €CTECTBEHHOHAYYHOM
obOnacru;

* JUTSL Pa3BUTHS JIMYHOCTU peOCHKa B mporiecce 00ydeHus: OMOIOTHH, €ro CIIOCOOHOCTEH,
(dbopMUPOBAHUS U yIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

o171l paboThl ¢ OJAPEHHBIMH IIKOJBbHUKAMH, OPTaHU3alMU UX Pa3BUTHS B Pa3IMUHBIX
obmacTsx 00pa30BaTENbHOM, TBOPUECKOM S TETbHOCTH

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl U3yUYEHHUs XMMHHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero obpazoBanusi, coctaBusger 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauud  OpraHudeckux  BemecTB.  Homenknarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB MU MaTepHallaMd Ha WX OCHOBE, MOJICIHPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHUE, TOMOJOTHYECKMH psia. MeTaH W 3TaH — MNpocTeilme
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [lomyyeHne cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAllUU, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peaKyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs,), NOLyYeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOAOPO0B. [IpupoaHbIil Ta3 u monyTHbIe HEPTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M UX MPEBPALIEHUN: O3HAKOMIIEHHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJTyYEHUE 3TUJICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanye opranudeckie coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KaueCTBEHHBIC PpEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MoldydeHue M mnpuMmeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCJIOTHl Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoau3, KaueCTBEHHAas! peaklus ¢ HOJI0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(ll)), mMHOroaromMHbIX
CnupTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPEeTUYHAasi CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, NCHATypalusd,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCALUSI.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMuyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpOHHass 000J0YKa.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XuMUYecKHx osneMmeHTtoB J[. M.
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBsA3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUMBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIIMX K PA3THUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOTHASL.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJICTICH KPUCTAJUTMUECKUX PEImETOK, HAOMIONCHUE W OINHMCAHWE JEMOHCTPAIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUECKON paboThl «BnusHue pa3inuuHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeramuioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Mertamnsl. [lonoxenne Meramios B [leproandeckoil cucreMe XUMUYECKUX 3J1EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIIEHHWE SKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0OecriedeHun SKOJIOTMYECKOM, SHEPreTHYeCKON U MUIIEBON Oe30M1acCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEHUIINE CTPOUTENIbHBIE MAaTEpUAbI,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOT0 MCII0Ib30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABISIOUIMXCS CUCTEMHBIMU JJI OTIENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035MCTBEHHOE IIPOU3BOJICTBO, nuiieBas
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM aisi pPa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XHUMHs» Ha YpPOBHE CpPEIHEro oOmero oOpa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBJIEHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHUS NpenMeTa «XHUMHUS» OTpaxaroT chOpMUPOBAHHOCTH
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENBHOCTH MPU CO3JaHUU Y4EOHBIX MTPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJCHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBUI 0€30MacHOro OOpallleHusl ¢ BEIEeCTBAaMHM B OBITY, ITOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATUS BPEAHBIX HPUBBIUEK (YHOTpeOJEeHUs alIKOrouisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHWU MPAaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BaHUS JTOCTHKEHUN XUMHUH JUIsl PELLIEHUs] BOTIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPENOTBPAILATH UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LEJIOCTHOTO NPEACTABICHUs 00 OKpYyXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsSi COBPEMEHHON LMBHIM3ALMU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJIsl PELICHH s TPoOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OO0YYAIOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIINHN 00yJaronXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HGfICTBI/IfIMH.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeAeNATh LENH JAeATEIbHOCTH, 3ajJaBasi MapaMeTpbl U KPUTEPUH HX JOCTHKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHM M yCTaHAaBIMBaThb MX B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, I10 aAHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIE MPEAICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IIpOliecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBouHble TmocoOus, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 3a/au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbL, PUCYHKH U APYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekTa W (OPMYJIMPOBATH BBIBOJABI IO pE3yjibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKUX 3adad M OSKOJOTMYCCKU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COCAMHEHUSI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHUI, JIC)KAOIMC B OCHOBC ITOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHe CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATH XapaKTCPHBIC MPU3HAKU HOHSITI/II\/’I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOMN) (HOpPMYIl OpraHMYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOopMUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAJJIC)KHOCTh U3YyUYEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITWJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeniecTB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHzou,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPAaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CUCTEMOMN 3HAHMI 00 OCHOBHBIX METOJaX HayYHOI'O
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUTSI IPUHSATHUS PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CHTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOITHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, I[BETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(hopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX Pe3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATEIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHH] UX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIIOJIb30BaTh pebedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XWMUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKas CBA3b (KOBAJICHTHAs, HMOHHAs, META/UNINYECKasi, BOJOPOJIHASA),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOPHHM M  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeKale B OCHOBE IMOHMMAHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akToJIOrMYeCcKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIe MPU3HAKU TMOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABJICHHS
dbopMyn BemIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuIndecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSIpHAs, WOHHAs, METa/UIMYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (poCThle BellecTBa — METaJUIbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBONCTB XMMHYECKHUX JJIEMEHTOB U UX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX NPUHILMIAX M 3KOJOTHYECKHX MpoOjemMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KEe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pasznmoxeHue TNeEpoKcHaa BOAOpOAa B MPHUCYTCTBHM KaTalu3aTropa, OIpeleleHHe Cpeabl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWiIa JKOJIOTUYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJENbIX H CHa0OBHIAMMX OOYyYarOIIMXCs: YMEHHE HCIIONIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

KPUTEPUU U HOPMbI OLIEHKU 3HAHUH OBYYAIOILIUXCA IO XUMUHA
1. Ounenka ycTHOro OTBETA.

OtmeTka «5» : - OTBET MOJIHBIN U IPAaBUIIbHBIN HA OCHOBAaHUM U3Y4YE€HHBIX TEOPHl; -
MaTepuai U3J10KEH B ONPEEIICHHOM JIOTHYECKOM MTOCII€J0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM; - OTBET CAMOCTOSITENIbHBIM.

OtMmeTKa «4» ; - OTBET NOJHBINA U PAaBUIIbHBIM Ha CHOBAHUU U3YYEHHBIX TEOPUH; -
MaTepuai U3J10KEH B ONPEEICHHOMN JIOTHYECKOM MTOCIIEI0BATEIbLHOCTH, IPU 3TOM
JOIYLIEHbI JIBE-TPH HECYIIECTBEHHbIE OLUIMOKHU, UCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEINS.
OtMeTka «3» : - OTBET MOJIHBIIM, HO IPU ATOM JIONYIIEHA CYILIECTBEHHAs OIIMOKA MIIM OTBET
HETOJIHbIH, HECBSI3HBIM.

OTmeTka «2» : - IpU OTBETE OOHAPYKEHO HEMTOHUMAaHKE yJallluMCsi OCHOBHOT'O
coJiepKaHusl yueOHOro MaTepuraia Uil JI0NYyIIeHbl CYIECTBEHHbIE OIIUOKHU, KOTOPbIE
yyaluiicss He MOXKET MCIIPABUTH MPU HABOAIIMX BONPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OreHka SKCIIepUMEHTATBHBIX YMEHUH. - OTIeHKa CTaBUTCS Ha OCHOBAaHUH HAOIIOICHNUS 32
yUYalUMUCS U MUCbMEHHOTO OTYeTa 3a paldoTy.

Otmetka «5»: - paboTa BBINOJIHEHA MOJIHOCTBIO U NMPaBUIIBHO, ClIEIaHbl IPAaBUIIbHbIE
HaOJIOACHUS Y BBIBOJIBL; - SKCIIEPUMEHT OCYIIECTBIIEH IO IUIaHy C Y4€TOM T€XHUKU
0€30IaCHOCTH U MpaBWJI pabOThI C BELIECTBAMU U 000PYI0BAaHUEM; - TPOSIBICHBI
OPraHU3aIMOHHO - TPYAOBBIE YMEHUS, MOIJIEPKUBAIOTCS YUCTOTA paboyero Mecra u
MOPSAAOK (Ha CTOJIE, SKOHOMHO HUCIIOIB3YIOTCS PEAKTUBBI).

OtmMmetka «4» : - paboTa BBITIOJIHEHA MMPABUIILHO, ClI€TIaHbI PABWIIbHBIC HAOIIOACHUS U
BBIBO/JIbI, HO IPU 3TOM IKCIEPUMEHT IIPOBEJEH HE MOJHOCTHIO MITU IOIYLICHBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BEleCTBAMU U 000pYI0BaHUEM.

Otmetka «3»: - paboTa BBINOJIHEHA MPaBUIILHO HE MEHEE YEM HAIOJIOBUHY WJIU JIOMYIIeHA
CyIIECTBEHHas OIIMOKa B XO/I€ dKCIIEPUMEHTa B 00BSICHEHUH, B 0pOpMIIEHUN pabOThI, B
COOJIIO/ICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH Ha padoTe ¢ BELIECTBAMU M 000pyI0BaHUEM,
KOTOpast UCIPABJISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OTmeTka «2»: - omnylIeHs! ABe (1 0oJiee) CyIecTBEHHbIE OIIMOKU B X0J1€: SKCIIEPHMEHTA,
B 00BbsICHEHUH, B 0QOpMIICHIH pabOThI, B COOIIOACHUH MTPaBUJI TEXHUKH 0€3 OMacHOCTH
pu paboTe C BEMIECTBAMHU U 000pYyTI0BaHHUEM, KOTOPHIE YUAITUICS HE MOXKET UCTIPABUTh



Jake o TPEOOBAHMIO YUUTEIS; - pab0Ta HE BBHIMOJHEHA, Y YYAIIErocsi OTCYTCTBYET
SKCIIEPUMEHTAJIbHBIE YMEHHUS.

3. OrmeHka yMeHUH peraTh pacueTHbIC 3aJauH.

OtmeTKa «5»: - B JIOTHYECKOM PACCYXKICHUH U PEIICHUU HET OIUOOK, 3a/1a4a pelieHa
paIMoHaIBLHBIM CIIOCOO0M;

OtMmeTKa «4»: - B JIOTHYECKOM PACCYKJICHUU U PEIICHHS HET CYIIECTBEHHBIX OITMOOK, HO
3a/1aya pelIeHa HeparmoOHaIbHBIM CIIOCOOOM, WJIH IONYIIEHO He Oojiee IByX
HECYIIECTBEHHBIX OIIMOOK.

OtMmeTka «3»: - B JOTHYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEHA
CYIIECTBEHHAsI OMIMOKA B MATEMaTHYECKHUX pacyeTax.

OtMmeTKa «2»: - UMEeTCs CYIIeCTBEHHBIC OMMOKH B IOTUYECKOM PACCYKICHUU U B
pElIeHUN. - OTCYTCTBUE OTBETA HA 3aJaHUE.

4. OreHka TUChbMEHHBIX KOHTPOJIBHBIX PadoOT.

OtmeTka «5»: - OTBET MOJHBINA U PAaBUIIBHBIN, BO3MOKHA HECYIIECTBEHHAS OLITHOKA.

OtmeTKa «4»: - OTBET HEMOJIHBIN WK JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX
OIIIHOOK.

Otmetka «3»: - paboTa BHINOJIHEHA HE MEHEe YEM HAIMOJIOBHUHY, JOIMYIIEHA OJIHA
CYILIECTBEH Hasl OIMOKA U TIPH 3TOM JBE-TPHU HECYIIICCTBEHHBIE.

OtMeTka «2»: - paboTa BBIIIOJIHEHA MEHBIIIE Y€M HAIMOJIOBUHY UJTU COJNEPKHUT HECKOIBKO
CYILIECTBEHHBIX OIIUOOK. - paboTa HE BhINOIHEHA. [Ipy O1leHKe BBHIMOTHEHUS! TUCEMEHHON
KOHTPOJIBHON pabOTHl HEOOXOAUMO YUUTHIBATH TPEOOBaHUS equHOTO opdorpaduaeckoro
pexuma.

5. OrmeHka TecTOBBIX pabOT. TecThl, COCTOSIIME U3 TISATH BOIPOCOB MOYKHO MCIOJIb30BaTh
Mociie u3ydeHus Kaxaoro matepuania (ypoka). Tect u3z 10—15 BompocoB ucnonb3yercs
JUI Tieproaudeckoro KoHTposs. Tect u3 20—30 BompocoB HEOOXOIUMO UCIIONIB30BATh
JUTSl UTOTOBOTO KOHTPOJIS.

[Ipu orieHMBaHNU KCTIONB3YETCS CIEAYIONIAs IIIKaja: sl TECTa U3 TSATH BOIIPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* 07lHA OIIMOKA - OLIEHKA «4»;

* JIB€ OIIMOKU — OIIEHKA «3%»;

* TPU OLIMOKH — OIEHKA «2.

Jliia Tecta u3 30 BOIIpPOCOB:

* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIbHBIX OTBETOB — OIIEHKA «3»;

*MeHbIIIE 12 TPaBUIBHBIX OTBETOB — OIICHKA

OrmeTKa  3a ITpoMEXYTOUHYIO  aTTECTAIIMIO  BBICTABIISIETCSI B COOTBETCTBHHU _ C
KPUTCPUAMHU, U3JIOKCHHBIMH BBIINIC B 3aBUCUMOCTH OT d)ODMLI HDOM@)KVTO‘—IHOﬁ aTTeCTanuu, C
YY€TOM CHCI_II/Id)I/IKaHI/II/I KOHTDOHBHO-I/I3M6DI/ITCHBHOFO mMarcépuaia.

FO)]OBaSI OTMETKA 110 MPEAMETY BBICTABJIACTCA KaK CPEAHEC aDI/I(bMeTI/I'-IeCKOC OTMETOK 110
YETBEPTAM (HOJ'IVFOI[I/ISIM) U OTMCTKHM 34 TIPOMCKYTOYHYIO AaTTCCTAlMIO II0 TIIpaBHUJIaM
MATEMATHYCCKOI'O OKPVYIJICHHUA IIpH VYCJIOBHHW TIOJYUYCHHUA O6VT-IaIOH_[I/IMI/IC$I MOJIOKUTEIRHOMN
OTMETKHM 332 NPOMESKYTOUHVIO arTecTanuio. Ilpu HeyIoBICTBOPUTEILHON OTMETKH 3a
IOPOMEKYTOUYHYIO aTTECCTAllMI0 HEC MOXKET OBLITE BBICTABJIEHA ITOJ0KUTEILHAS roaoBas OTMECTKaA




oo V‘ICGHOMV npeaMeTy. 1lpu yaoBIETBOPUTEILHON OTMETKE 3a IMPOMEKYTOUYHYIO aTTECTAlLINIO
HE MOXKET OBITh BEICTABJICHA HEYAOBJICTBOPUTCIIbHAsA OTMCTKA 34 V‘IC6HBII>'I roa.

T'PA®UK KOHTPOJIbHBIX MEPOITPUSTHUI

CHnucOK MTOrOBBIX IVIAHMPYEMbIX Pe3y/IbTATOB C YKa3aHHEM 3TANOB HX (popMHUPOBaHUS U
€1oco0o0B oneHKN» 1o yuedOHomy npeamery «Xumus» 1o ®I'OC Tperbero noxkoJaeHus






TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
- KouaunuyecTBO yacos DIeKTPOHHBIE JlesiTeIbHOCTH HUcnoab3oBanue
auMeHOBaHHeE
Ne Konrpo- IIpakru- (uudposbie) yunTejasi ¢ y4eToM  o{opyaoBaHUsA
pa3xejioB U TEM MporpaMmMbl
n/n Bcero  abHBIE YyecKue o0pa3oBaTe/IbHbIE
MPOrpamMmbl BOCIIMTAHMS
padoThbI padoThbI pecypchl
Pa3nen 1. TeopeTnueckue OCHOBBI OPraHMYeCKON XMMHUH
YCTaHaBJIUBATh
JOBEPUTCIILHBIC
OTHOILIICHUs MCXKIY
YUuTEIEM )41
oOy4aromumucs,
CHOCOOCTBYIOIINX
HpeIlMeT MO3UTUBHOMY
OpraHUYECKON XUMUHU. Bgcnp“’”mo
. 00yyYaroImUMHUCS
11 Teopust cTpoeHus 3 https://resh.edu.ru TpeGoBanmii 1 TPockd
OpPraHUYeCKUX https://www.yaklass.ru Te/IarOrHYEeCKOTO
coequuenu A. M. paboTHuKa;
B MpUBJICKAaTb BHUMAaHUC
yriieposa oOydaromuxcs K
o0cyx/1aeMoi Ha ypoke
uHbopmaIuu,
AaKTHUBHU3allUN
MO3HaBaTEJIbHOM
JACATCIIbHOCTH.
Hroro no pazaeny 3
Pasnen 2. YraeBonopoabt
IIpenenbHbIe https://resh.edu.ru/ HAaXOJUTh [EHHOCTHRIH = JlaTumk
21 YIJIEBOOPOIBI — 2 acrhekT y4eOHOro |  Temmeparypsl
SHaHUA u TJIATHHOBBIH,

AJIKaHbI



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/6152/start/150850/

Henpenenbhbie https://resh.edu.ru/ uHbopMAaIHH, JaT4UK BHICOKOH
. obecreuuBaTh €ro | TeMIeparypsl
JIEBOJOPOIBI:
2.2 r AOPOA 6 1 HOHIMAaHHe u
aJIKCHbI, aJIKaJUCHBI, HepeKHBaHHE
AJIKUHBI oOygaromuxcs;
ApOMaTI/ILIeCKI/Ie TNIPUBJIEKATE BHUMAHUE
2.3 2 https://resh.edu.ru/ K UCHHOCTHOMY
YIJICBOAOPOAbI aCIICKTy M3Yy4YaeMBIX Ha
TpupoaHbie YpOKe SIBIICHUH,
MOHATHUM, TPUEMOB.
WCTOYHUKU
2.4 3 1 https://resh.edu.ru/
YIJIEBOJOPOJIOB U UX
nepepaboTka
Htoro no paznemny 13
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
3.1 Cruptsl. DeHon 3 https://resh.edu.ru/ ynpaenath yaeOnemn  Jlarumk pH
A rpynnaMM € LEJBIO
JIBACTUJIBL. BOBJICUCHUS
3.2 KapOoHOBBIE KUCIIOTHI. 7 1 https://resh.edu.ru/ oGyuatomuxcs B
CrnoxHbie 2(Gpupbl npouecc  obyderus
BOCIIUTAHU,
MOTHUBHUPYS ux
yueOHo-
TMO3HAaBATCIbHYIO
JIESATEIIbHOCTD;
OpFaHI/I3OBbIBaTB
ecTBO

3.3 VriaeBobl 3 1

https://resh.edu.ru/

MOTI/IBI/IpOBaHHI)IX nu
JPYAUPOBAHHBIX
0o0y4JarImuxcss Haa UX
HEYCTIEBAIOIUMHU
OJHOKJIACCHUKAMH,
JTaroIIero UM
COIIMATPHO 3HAYUMBIN
OIIBIT COTPYAHUYECTBA
M B3aMMHOH IMOMOIINA



https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

13

41 AMUHEL

AMUHOKHUCIIOTHL. benku

Uroro no pazgeny

Paspnen S. BeicokoMoOJIeKy /I pHBIE COCAUHEHHUSA

3

https://resh.edu.ru/

NPUMEHATh Ha YpOKe
HWHTEPaKTHBHBIC
dopMer  paboTEI ¢
00yJaroImuMucs:
MHTEJUICKTYalbHbIC
UTPBI,
CTUMYJIHPYIOIIUX
MO3HABATENLHYIO
MOTHBAIIHIO
o0yJaromuxcs;
JUIAKTUIECKUI Teatp,
I TOJNy4YCHHBIE Ha

ypoke 3HAHMSA
OOBITPBIBAIOTCS B
TeaTpalbHBIX
MIOCTaHOBKAX;

IHMCKYCCHH, KOTOpBIC
JAalT  O00ydYaroLuMcs
BO3MOHOCTB
nprobpecTH OITBIT
BEJICHUS
KOHCTPYKTUBHOTO
JHUAJIoTa;  TPYNIoBas
pabora wim pabota B
napax, KOTOpBIE yd4ar
KOMaHIHOH paboTte u
B3aUMOJCHCTBHIO €
JOPYTHMH JIeTBMH

[Tnactmaccel. Kayuyku.

5.1
Bosokna

2

https://resh.edu.ru/

WHUIIUAPOBATH U
MOAJIEPKUBATD
HCCIIEIOBATEBbCKYIO



https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

JeSITeTHbHOCTD
00yJaroImuxcs B
paMKax peanu3anuu
VMU WHAWBHIYATBHBIX
U TPYIIIOBBIX
HCCIIeI0BATEIbCKUX
MPOEKTOB, YTO AACT
oOyJaromumcst
BO3MOKHOCTb
proOpecTH HaBBIKI
CaMOCTOSTEITFHOTO
pelenus
TEOPETUUECKOMN
po0eMBbl,
odopmicHUs
COOCTBEHHEIX HJIEH,
YBaXKUTEIHFHOTO
OTHOIICHUSA K TYKUM
unesM, ohopMICHHBIM
B paboTax Apyrux
HCCIIeIOBATENICH, HABBIK
nyOJIMYHOTO
BBICTYIUICHUA TIEPE]
ayJIuTOpUeEH,
apryMEHTUPOBAaHUS U
OTCTauBaHUs CBOEH
TOYKH 3PECHUSL




11 KJIACC

KoumnuecTBo yacos JJ1eKTPOHHbIE JesaTeIbHOCTD HUcnosb3oBanue
Ne HaumeHnoBaHue pa3ie/ioB Kontpo- Ilpakru-  (undposbie) yauTeJist ¢ obopymoBanus
yyeTom
n/n U TeM MPOrpamMmbl Bcer bHBI yeckue oOpa3oBaTejibHbIE
porp cero | o ¢ 6 P NPorpamMmbIl
padoThI padoTbI pecypchl BOCTIHTAHMS
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
CrpoeHue aTOMOB. YCTaHABIIHBATH Hudposoii
[epuoanyeckuii 3aK0H U AOBCPHUTCIILHBIC MHKPOCKOII
OTHOLICHUS
11 [Tepuonuueckas cucrema 3 https://resh.edu.ru/ wexny yamrerem | AaTduK pH
XUMHUYECKUX dJIeMEHTOR /I, u
U. MenneneeBa obyuarommucs, JlaTunk
CHOCO6CTByIOH.II/IX
CrtpoeHue BemiecTna. TO3HTHBHOMY TEeMIIepaTyphl
1.2 4 https://resh.edu.ru/ .
o0yJaroImuMucs
1.3 XUMHAYECKUE PEaAKIIUH 6 1 1 https://resh.edu.ru/ TpeGoBammii M Harmk
pocs6 AJIEKTPOTPOBOTHOCTH
neaaroruyeckoro
paboTHHKA;
IMIPpUBJICKATh
BHUMAaHUE
o0yJaroImuxcs K
14 1 o0cyxmaeMoii Ha
YpOke
nHpOpMaLNH,
AKTHUBU3allUN1
[I03HABATEIHHOMN
ACATCIBbHOCTH.
Uroro no pazgeny 14
Pa3nes 2. Heoprannueckasi XuMust
2.1 MerTaiist 6 1 https://resh.edu.ru/ | nHuuMEpOBATH U Jatuuk



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

2.2 Hemeramisr

https://resh.edu.ru/

Cas3b HCOPraHN4YCCKUX "
OpraHN4YCCKHX BCUICCTB

2.3

https://resh.edu.ru/

MOJJIEP)KUBATh
HCCIIEJ0BATEIbCKYIO
JIeSITEIIbHOCTh
0o0yJaromuxcs B
paMKax peanusanuu
UMH
WHIVBHIYaJIbHBIX U
TPYIIHIOBBIX
HCCIIE0BATEIbCKUX
MPOEKTOB, YTO JacCT
oOygaromumcs
BO3MOXKHOCTb
pHOOPECTH HAaBBIKH
CaMOCTOSTEIILHOTO
pemeHus
TEOPETUUECKOM
IpOoOIIEMEI,
odopmIeHHs
COOCTBCHHBIX HAEH,
YBaKUTEJIHFHOTO
OTHOIICHHS K
YY)KUM HJIesIM,
0(hOpPMJICHHBIM B
paborax Ipyrux
HCcClIeIoBaTeNeH,
HaBBIK ITyOJIMIHOTO
BBICTYIUICHHS TI€pe]
ayJIUTOpUEH,
apryMEHTHPOBaHMS
W OTCTauBaHMs
CBOEH TOUKH 3pEHHUs

TEeMITepaTyphl
TUIQTHHOBBIM

JaTtamk
3JIEKTPOTIPOBOTHOCTH

Hroro no pasgeny

17

Pa3znena 3. XumMus U ;KM3HL

3.1 XUMHUA U KU3Hb

https://resh.edu.ru/

IIPUBJICKATH

Haruuk pH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

BHUMAaHHE Kk  JlaTymk
LIEHHOCTHOMY

ACTEKTy M3ydaeMbIX
Ha YpOKE SBJIECHMIA,
MOHSTHH, IPUEMOB;

AJIEKTPOIIPOBOTHOCTH

Wroro no pazueny 4

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 3 3 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpeameT opranndeckoil XUMHH, €€
P P 1 https://resh.edu.ru/
BO3HMKHOBCHHUE, PA3BUTHE U 3HAUCHHUE
Teopust cTpOEHUSI OPraHUYECKUX
coeaunenuii A. M. bytieposa, eé 1 https://resh.edu.ru/
OCHOBHBIE ITOJI0XKEHUS
[IpencraBnenne o knaccudukanum
oprannyeckux Benrects. Homenkiarypa
p P 1 https://resh.edu.ru/
(cucremarnueckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE,
. p 1 https://resh.edu.ru/
TOMOJIOTUYECKHH Pl
MertaH u 3TaH — IIpOCTEUIIIE
P 1 https://resh.edu.ru/
MIPEICTABUTENH AJIKAHOB
AJIKEHBI: COCTaB M CTPOCHUE, CBOICTBA 1 https://resh.edu.ru/
OTHIIEH U TIPOINHJICH — IIPOCTEHIIINE
P P 1 https://resh.edu.ru/
MIPEICTABUTENH AJIKEHOB
[Ipaktuueckas padora Ne 1. «[lomyuenue 1 1 /
ATUJIEHA U U3YyUYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
metwioyTamuen-1,3. [lonyuenue 1 https://resh.edu.ru/

CUHTETUYECKOIO KayuyyKa U PE3UHBI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTpPOCHUA,

10 TOMOJIOTHYECKUH psAd. ALCTHICH — https://resh.edu.ru/
MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU https://resh.edu.ru/
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD httos://resh.edu.ru/
apeHoB

13 ['eHeTHuecKas CBS3b YIIEBOJOPOIOB, https://resh.edu.ru/
NPUHAICSKAIINX K Pa3IMYHBIM KJIaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 HPUPOHBIN ra3 v NONYTHBIC HEPTAHBIC https://resh.edu.ru/
rasbl, He)Th ¥ IPOIYKTHI €€ MepepaboTKu
[TpupoHbIEC HCTOYHHUKH YTIIEBOAOPOIOB:

15 HPUPOHBIN ra3 v MONYTHBIC HEPTAHBIC https://resh.edu.ru/
rasbl, He)Th ¥ IPOIYKTHI €€ MepepadboTKu

16 KonTponbsHas paboTa 1o pasaeny
«YTIEeBOIOPOIBI»

17 [penenbHBIC OJJHOATOMHBIC CITUPTHI: https://resh.edu.ru/
METaHOJI U 3TaHoJ. BogopoaHas cBsi3b

18 MHOr0aToOMHBIE CITUPTHI: ITHICHIIIUKOIb U https://resh.edu.ru/
TITUIEPUH

19 deHon: cTpoeHNe MOJIEKYIIbI, PU3HYECKHE https://resh.edu.ru/
Y XMMAYECKUE CBOWCTBA, TPUMEHEHNE

20 Anpaeruasl: GopMabIeTUHI U https://resh.edu.ru/
aretanabaernn. AneTod

21 OaHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE https://resh.edu.ru/
KHCIIOTBI: MypaBbUHAS U YKCYCHAsI

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTeapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK

NpEaACTaBUTCIIN BBICIINX Kap60HOBBIX
KHUCJIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOlIee ASHCTBHE

https://resh.edu.ru/

https://resh.edu.ru/

25

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

Kap6OHOBBIX KHCJIOT. FI/I,I[pOJ'II/IS CJIOKHBIX

3¢hupoB

https://resh.edu.ru/

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrieBoJsl: cocTaB, KilacCH(pUKaLus.
Bakneiimme npeacTaBuTeNu: IIII0K03a,
dpykTO3a, caxapo3a

KanMaJ'I H OCJUIK0JI03a KaK ITPUPOAHBIC
MMOJINMEPbI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

KontponbHas padoTa mo pazaeny
«Kucnopoaconeprkamire opraHndeckue
COCIMHEHUS

30

31

AMMHBI: METWJIAMHAH U aHWJINH

AMWHOKHCIOTHI KaK aM(bOTepHLIe
OpTraHU4Y€CKUC COCANHCHU A, UX
OMOJIOTMYECKOE 3HAUCHHE. IlenTunp

https://resh.edu.ru/

https://resh.edu.ru/

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

https://resh.edu.ru/

33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.
[IpomexxyTouHas arrecTarus.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KontponpHas padora

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJICKYJIIPHBIX COCTUHCHUH. 1 https://resh.edu.ru/
[ImacT™Macchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 )
[TPOT'PAMME
11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
J:/-H Tema ypoka Beero | omTposbmbie  Tpakrmueckue fI[:;‘?eHI/Iﬂ :gl?;l;zil;fenbnme
padoThI padoThI pecypes!
1 XUMHUUECKUH 37IeMEHT. ATOM. DIJIEKTpOHHAsI 1 https://resh.edu.ru/
KOH(HTrypalus aTOMOB
[Mepuoaunyeckuii 3akoH u [lepuonnueckast https://resh.edu.ru/
) cHCTeMa XUMHUYECKHX deMeHToB J1. 1. 1
MeneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB https://resh.edu.ru/
XMMHUYECKHX 3JIEMEHTOB U UX COCTUHECHUI 1O
3 rpynnam u nepuogam. 3HaueHUue 1
MEPUOAMYECKOTO 3aKOHA i CUCTEMBI
xumuyeckux aeMeHToB .M. Menzeneesa B
Pa3BUTUH HAYKU
CtpoeHue BelecTBa. XMMHUYECKas CBSI3b, €€ https://resh.edu.ru/
4 BU/JIbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBAJICHTHOM CBs3U. BogoponHas cBs3b
5 BaneHTHOCTB. DNEeKTPOOTPULIATENEHOCTb. 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Creneub okucicHus. Bemlecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

https://resh.edu.ru/

10

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakluuii B
HEOPraHUYeCcKOM U OPraHNYecKOl XUMHUU.
3aKOH COXpaHEHHS MAacChl BEIIECTB; 3aKOH
COXpaHEHHS U TPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHUX PEaKIUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiH.
XHUMHUUECKOE PAaBHOBECHE

[TpakTuueckas pabota Ne 1. «Bnusaue

pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peaKkium»

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

11

DnektponuTrueckas auccouuanus. [lonsrue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

https://resh.edu.ru/

12

OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 3MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

https://resh.edu.ru/

13

KonrtponsHas pabota no pasaeny



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHHN»

14

Mertaiubl, ux nosioxenue B [lepuognyeckoii
cCUCTeMe XMMHYecKux 3emMeHToB 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3nIecKue CBOWCTBA
METaJIJIOB

https://resh.edu.ru/

15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN DS
HaIIpsKEHUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPUH, KaJui, KaJablluid, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

https://resh.edu.ru/

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeTMHEHUN

ITpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
«Mertamae"

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKCHUEC B
[Iepuoanueckoi cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

https://resh.edu.ru/

https://resh.edu.ru/

21

®u3NYECKUE CBOMCTBA HEMETAIIJIOB.
AJTOTpOINS HEMETAJUIOB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yriepoaa)

https://resh.edu.ru/

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHu4ecKkue cBOMCTBa a30Ta, pocodpa 1 Ux

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

COE€IUHEHUN

24

25

XUMUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIIINX HEMETAUIOB U UX
COETUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

26

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme «HemeTamnsl». BerauciaeHus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKHUE PACUETHI

https://resh.edu.ru/

27

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
"HemeTasl"»

28

29

KontponbHas padoTa mo teMaM «MeTauib»
n «Hemertamibs»

Heoprannueckue n opraHu4eckue KUCJIOTHI.
Heoprannueckue u opraHu4eckue OCHOBaHUS

https://resh.edu.ru/

https://resh.edu.ru/

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYecKHe COeTMHEHUs. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB

https://resh.edu.ru/

31

Ponp xumMun B 00ecieueHIY SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MHUIIEBON O€30MacHOCTH,
Pa3BUTUHU MEAUITUHBI

https://resh.edu.ru/

32

33

[IpencraBnenus o0 0OIIMX HAYYHBIX
MPHUHITUIIAX TIPOMBIIICHHOTO MOTYyYCHHUS
BaXHEHIITNX BEIIECTB

YennoBek B MHPEC BCIICCTB U MATCPUATIOB.
HpOMC)KYTOLIHaH aTTeCTanus. KOHTpOJ'IBHaSI

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pabora

34 XUMHS ¥ 3J0POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://resh.edu.ru/



https://resh.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUUEeHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»
* Xumus, 11 knace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Xumus, 10 xnacce/ I'abpuensn O.C., OO1iecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AktnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

* Xumus, 11 knacc/ 'abpuensa O.C., O06111ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODAy; AktnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

HInpoxuii BEIOOP 37EKTPOHHBIX TOCOOUH MPEICTAaBICH B €AMHON KOJIJIEKIIMU IIU(PPOBHIX
00pa3oBaTeIbHbBIX PECYPCOB!

http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru/ Madboypok

https://www.yaklass.ru Sxmacc

https://edu.skysmart.ru/ Cmapr Terpaab



http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://www.yaklass.ru/p/geografiya
https://edu.skysmart.ru/

