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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHUM Ha YypPOBHE cCpeaHero oobmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBanun B Poccuiickoit
Oenepauun», TpeOOBaHUNH K pe3yinbTaTaM oOCBOeHHUs (enepanbHOM 00pa3oBaTeNbHONW MPOrPaMMBI
cpennero obmiero obpaszoBanus (POII COO), npencraBiaeHHbIX B denepaibHOM TroOCyIapCTBEHHOM
obpazoBatensHOM cTannapre COO, ¢ yuérom Konuemnuu npenojjaBanus y4eOHOT0O rnpeamMera « XuMus» B
oOpa3oBaTenbHBIX opraHuzanmsx Poccuiickoit dexepannu, peanu3yloNMX OCHOBHBIE 00pa30BaTeNIbHBIC
IIPOrpaMMbl, 1 OCHOBHBIX IOOXKeHUH «CTpaTerun pa3BuTus BocnuTaHus B Poccuiickoit @enepanuu Ha
nepuof 1o 2025 rona» (Pacnopsxkenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MporpamMmbl IO XHUMHH, K OIpEACNCHUI0 OOIel CcTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHS 00YyYarOIIUXCS cpeAcTBaMU yueOHoro mpeamera «Xumus» ang 10-11
KJJaccOB Ha 0a30BOM YpOBHE COCTaBWJIM  KoHUentyaiabHble nojoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJep)KaHus, pe3yabTaToB OOy4YeHHs] M TpeOOBaHUN K YPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHME, TOIY4aeMO€ BBITYCKHUKAMH 00IIeo0pa30BaTeNIbHOW OpraHu3aluHy,
SBJIIETCS HEOTHEMJIEMON YacThl0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpPILIAIOLIUM ITAllOM pealln3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYHIMX IEJIOCTHOH CHUCTEME
XUMHUYECKOro 00pa3oBaHUs. OTH IIEHHOCTH KAacaloTCs IO3HAHUS 3aKOHOB MPHUPOABI, (OPMHUPOBAHUS
MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YENOBEKa, a TaKXKe JKOJOTUYECKHM OOOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3/I0POBBIO U MPHUPOAHON cpene. Peanuzyercs xumuueckoe oOpazoBaHue 00ydarolUXcsi HA YPOBHE
CpeaHero ooiiero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO mMpeamMera «XUMHS», COAEpKAHUE U MOCTPOSHUE
KOTOpPOTO OMNpEIENIEHbl B MpOrpaMMe MO XMMHU C Y4E€TOM cleuu(UKH HAyKH XUMHH, €€ 3HaueHus B
MO3HAHUM MIPUPOJIBI U B MaTepUaIbHON JKU3HU OOIIECTBA, a TaKXKe ¢ Y4ETOM OOIIMX Lele ¥ MPUHIIMIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CcpeAHero obmiero odpasoBaHus B Poccuiickoit
denepanuu.

XuMHUsL Kak OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HrpaeT oco0yl0 pojb B COBPEMEHHON
LIUBWIN3ALMU, B CO3JaHMM HOBOH 0a3pl MarepuaibHOM KynbTypbl. OHa BHOCUT CBOMl BKJIaag B
¢dbopMHpOBaHHE pPAlMOHAIBLHOIO HAYYHOI'O MBIIIJICHUS, B CO3JIaHME ILEJIOCTHOrO IpeJCTaBleHUst 00
OKpY’KaloIlleM MHpe KaK O €JUHCTBE NMPHUPOJbI U YEJIOBEKa, KOTopoe (GopMupyeTcs B XMMHHU Ha OCHOBE
MIOHMMAHHs BEIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHUpA, OCO3HAHUS B3aMMOCBSA3M MEXKIY CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3auMOAENCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHs CTaja HEOThEMJIEMON YaCThIO
MHUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO TpyAa M KM3HU KaXKIOro ujeHa oOIIecTBa.
CoBpeMeHHas XUMHS Kak HayKa CO3MJIaTeNlbHasl, KaKk HayKa BHICOKMX TEXHOJIOTHI HallpaBjieHa Ha pPELIeHHe
r7100abHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHs YEJIOBEYECTBA — CHIPbEBOM, PHEPreTHUECKOW, MHUIIEBOM,
HKOJIOTUYECKOM 6€30MacCHOCTH U OXPaHBI 3/JOPOBBSI.

B cooTBercTBUM ¢ OOMIMMHU LEISIMH U NPUHIMIIAMH CpeJHEro oOIiero o0Opa3oBaHUs COAEp)KaHHE
npenmera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb W3YYECHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO HA
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaroIINXcCsi, HEOOXOAMMYIO UM Il BBIPAOOTKH MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEIIHOIO BKIIIOUEHUS B KHU3Hb COLIMyMa, IMPOJOJDKEHUS OOpa3oBaHHs B Pa3IUYHBIX
0011acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngomUMy TpeaMeTa «XUMHUsS» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMHUS» U
«O0mas 1 HeopraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHHSI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOI HAyKU: CUCTEMa 3HAHUH MO HEOPTAHUYECKOW XUMUU (C BKIIOYCHHEM 3HAHUHN U3 00IeH XUMUH) U
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opranudeckoi xumuu. opMupoBaHre TaHHOW CHCTEMbI 3HAHUM MPU U3YYCHHUH TpeaIMeTa 00ecTieunBacT
BO3MOXXHOCTh PAacCCMOTPEHHSI BCErO0 MHOTOOOpa3us BEIIECTB HAa OCHOBE OOIIMX TOHSATHH, 3aKOHOB W
TEOPUM XUMHUH.

Crtpykrypa comepkanusi KypcoB — «Opranuueckas xuMus» U «OOIas 1 HeOpraHUYeCcKask XUMHUSDY
chopMUpoBaHa B MpOrpaMMe IO XUMHU Ha OCHOBE CHCTEMHOTO IMOAXOAa K HM3YYCHHIO Y4eOHOTro
MaTepuaga U OOYCJIOBIIEHA HCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUM Ha OMNpeneNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKONl XMMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPHUM CTPOCHMSI OPraHMYECKUX COEAMHEHUH, a TAKKE€ HAa YPOBHE CTEPEOXUMUUYECKHX U
ANEKTPOHHBIX MPEJCTaBICHUN O CTpOeHUH BellecTB. CBeneHus 00 U3y4yaeMbIX B Kypce BEIIECTBAX JAr0TCs
B Pa3BUTUM — OT YIJICBOJOPOJOB 1O CJIOXKHBIX OHMOJOTHYECKH AaKTHBHBIX COeIWHEHWH. B kypce
OpPraHUYECKON XUMHUU TMOJIYYAIOT pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS
MepPBOHAYAIILHBIC MPEICTABICHUS O XWMHUYECKOW CBS3HM, KIACCU(PUKANMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOMN peaKIuu.

[Tox HOBBIM yTJIOM 3peHus B mpeaMeTe «XUMus» 6a30BOro ypoBHSI pacCMaTpUBAETCSl M3YUCHHBIN Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI TEOPETHUECKUW Marepual U (DaKTOJOTHYECKHE CBEICHHUS O
BEIIECTBaX M XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HEOpraHUYEeCKas XUMH)
OoOy4aromuMcsi TPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE MEPUOJAMYECKOTO 3aKOHA C
O0IICTEOPETUICCKUX U METOJIOJIOTHUECKUX MO3UINH, TITy0Ke TOHITh UCTOPUICCKOE U3MCHEHHE (DYHKITHIA
3TOTr0 3aKOHA — OT 00OOIIAIOIICH JO OOBCHSIONMIEH M MPOTHO3UPYIOMICH.

Ennnas cucrema 3HaHMM O BaXXHEMIIMX BEUIECTBAX, HMX COCTABE, CTPOCHUHU, CBOWCTBAaX U
MPUMEHEHUH, a TaKXKE€ O XHUMHYECKUX PEAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nonoaHsierca B Kypcax 10 u 11 knaccoB aneMeHTaMHu COAEPKaHUS, UMEIOUIMMU KYJIbTYPOJIOTUYECKUA U
MPUKJIAIHON XapakTep. ITH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHUH C IPYTUMH HayKaMH,
packpbiBaloT €€ poJib B TO3HABATENBHON W MPAKTHYECKOW IEeATENIbHOCTH YeJIOBeKa, CIOCOOCTBYIOT
BOCIUTAHHIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MTPAKTHYECKHUX MPHIOKEHUNH XUMUH,
MOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX Mpobemax,
CBSI3aHHBIX C XUMHEH, KPUTHUYECKU OCMBICIUBATh MH(OPMAITUIO U IPUMEHSITH €€ JJIs TIOTIOJTHEHUS 3HAaHUH,
pelIeHUs] MHTEJUIEKTYabHBIX M KCIEPUMEHTAIBHBIX MCCIIENOBATEIbCKUX 3a7ad. B 1mernom coaepkanue
y4eOHOrO TmipeaMeTa «XUMHsS» JaHHOTO YPOBHS H3YYCHHUS OpPUEHTHPOBAHO Ha (HOPMUPOBAHHE Y
Oo0yJaronmxcsi MHPOBO33PEHUECKOM OCHOBBI IS TOHUMaHUS (QUIOCOPCKUX HJEH, TaKWX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHUpPa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB
WX COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTh NPUPOAHBIX SIBICHUN IYTEM SKCIEPUMEHTAa U pEHICHUS
MPOTUBOPEUYUI MEKIy HOBBIMU (DaKTaMU U TEOPETHUUECKUMHU MPEINOCHUIKAMH, OCO3HAHHE POJIM XUMUU B
pEIIeHNH SKOJIOTHYECKHX MpoOJieM, a TakkKe MpodsieM cOEpeeHUs] YHEPreTHUECKUX PECYpPCOB, CHIPHS,
CO3/IaHUsI HOBBIX TEXHOJIOTHIA W MaTepHasIoOB.

B mmane pemenus 3amad BOCTIHMTAHHS, Pa3BUTHUA W COIHANIHM3AIMNA OOYYArONIUXCS TPHHSITHIC
MporpaMMOil MO0 XWMHHU TIOAXONBI K ONPENEICHUI0 COJEpKaHUS U TIOCTPOCHUS TMpeaMeTa
MpeAyCMaTPUBAIOT (DOPMUPOBAHNE YHHUBEPCAITBHBIX YU€OHBIX ACHCTBUI, UMEIOMNX 0a30BOC 3HAUCHHE JJIS
pPa3IMYHBIX BUJOB JESATENBHOCTH: PEIICHUS MpoOJieM, MOWCKA, aHalu3a W O0pabOTKu HH(OpMAIHH,
HEOOXOMUMBIX JJII TPHOOPETEHUs OMNbITa MPAKTUYECKOM U HUCCIENOBATENBCKON JESITeIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Tak U Ha YPOBHE
CpenHero oOmiero oOpa3oBaHUs, MPH OMPEICICHUN COJEPKATEIHPHOM XapPaKTEPUCTUKH IIEJICH H3ydeHUS
npeIMeTa HalpaBiIeHUEM MEPBOCTENEHHOW 3HAYUMOCTU TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XMMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON AESITeTbHOCTH YeOBeKa
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U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C METOAMYECKOW TOUKH 3PEHUS TAKOW MOIXOM K
OINPEIIETICHUIO LIEJIEH U3YYCHUS IIPEAMETA ABJISIETCS BIIOJIHE OIIPaBJAaHHbIM.

CornacHo JAaHHOM TOYKE 3PEHHS TJIABHBIMU IEISIMU HM3YyYEHHUs MpeameTa «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBISAIOTCS:

e (hOPMHUPOBAHHE CUCTEMBl XMMHUYECKUX 3HAHWHA KaK BAKHEHIIEH COCTABISIONICH €CTeCTBEHHO-
HAy4YHOM KapTHUHBI MHpaA, B OCHOBE KOTOPOIl JiekaT KJIIOYEBbIE MOHATUS, (yHIAMEHTAJIbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE f3bIKA HAYKH, YCBOEGHHE U TOHHMMAaHHUE CYUIHOCTH JOCTYIHBIX O000OIIEeHUMN
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHS;

e (hopMUpOBaHKE U PA3BUTHUE MPEACTABICHUIN O HAYYHBIX METO/aX MMO3HAHUS BEIIECTB U XMMHYECKHUX
peakiuii, HeOOXOIUMBIX IIJISi MPUOOPETCHUST YMEHUN OPHUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKOM U ITOBCEIHEBHOW KU3HU;

e Pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM M OOBICHEHUEM
XUMHAYECKOTO 3KCIIEPUMEHTA, COOTIOICHIEM ITPaBUI O€301acHOT0 0OPAICHHUS C BEIIECTBAMHU.

Hapsiny ¢ aTuMm, copepikarenbHas XapakTepUCTUKA LIEJEH U 3aJa4 U3YYEHUs peIMeTa B Iporpamme
[0 XUMHHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU IPHUOPUTETAMU B CUCTEME CPEIIHETO
obmiero obpazoBanusi. CerofHs B MPENojaBaHUM XUMUU B OOJbIICH CTENeHU OTHAETCS MPEeNrnouTeHUE
MPAKTUYECKOH KOMIIOHEHTE COJAEpKaHUsS OOy4YeHHs, OPUEHTHPOBAHHOW HA MOJATOTOBKY BBIMYCKHHKA
001meo0pa3oBaTeNIbHOW ~ OpraHu3alMy, BIAJACIONIEr0 He HaOOpoM 3HaHWHA, a (QYHKIHOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMCHHSIMH aKTHBHOTO IOJIYYCHHUS 3HAHUN W NMPUMCHCHHS UX B
peanbHOM KU3HU JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM Npu U3ydeHUH MpeaMeTa «XUMHUs JOMUHHUPYIOIEe 3HaYeHUe TPHUOOPETAIOT TaKue
LEU U 3aJa41, KaK:

amanrtanus oOydJalolmuxcss K YCIOBHSIM JIWHAMHUYHO pPAa3BUBAIOLIErOCs MUpa, (HOpMUPOBAHHE
WHTEJJIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHIO,  COTPYIHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHNUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C
BEILIECTBAMU U X IPUMEHEHUEM;

dbopmupoBaHre y OOYyYarONIUXCS KIIFOYEBBIX HABBIKOB (KJFOUEBBIX KOMIIETCHIIHI), WMEIOIINX
YHHUBEpPCAJIbHOE 3HAUEHUE NIl Pa3IMUHBbIX BHUJIOB JIEATEIBHOCTH: pelIeHus MpolseM, MOoucKa, aHajau3a u
00paboTKu MHpOpMAIK, HEOOXOIUMBIX IJIsi MPUOOPETEHUs ONbITa JIEATENbHOCTH, KOTOpas 3aHUMAaET
BAXHOE MECTO B IMO3HAHUU XHMHH, a TaKKe JUISl OLIEHKH C TO3MIMH 3KOJOormdyeckoi 0e30macHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M YE€I0BEKA U TPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATENBHBIX HHTEPECOB, WHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOATEIBHO MPUOOPETAaTh HOBBIE 3HAHMSI IO XMMHH B COOTBETCTBHUH C
KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIs IOUCKA U
aHaJIM3a yueOHOW U HayYHO-MOMYJISIPHON HH(POPMAIIMN XUMHUYECKOTO COIEPKAHMUS,;

dbopMupoBaHME U pa3BUTHE Yy OOYyYAIOUIMXCA aCCOLMATUBHOIO U JIOTHYECKOrO MBIIIJICHHUS,
Ha0JI0/1aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, MpPHU
MJITAHUPOBAHUH M MPOBEJICHUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaImUXcs YOSKIEHHOCTH B TYMAHHCTUYECKOW HAMpPaBIEHHOCTH XHMHH, €€
BXHOW pONIM B PEIICHHH TJIO00ANBHBIX MPOOJIEeM palMOHAIBLHOTO MPUPOIONOIH30BAHUS, MOMOIHEHUS
SHEPreTUYECKUX PECypCOB U COXPAaHEHHMS NPUPOIAHOIO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXKHOTO OTHOIIEHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHHsI OMBITA UCTIOIb30BAHUS
MOJTYYEHHBIX 3HAHUW JJIsi TMPUHSTHS TPAMOTHBIX DPEIICHWA B CHUTYAIUsAX, CBSI3aHHBIX C XUMUYECKUMH
SIBJICHUSIMU.



B ydeOHOoM miane cpemnero oOmiero oOpa3zoBaHMs MpeAMET «XUMHs» 0a30BOTO YPOBHS BXOJHT B
COCTaB MpeIMeTHOM 00acTi «EcTecTBeHHO-HAYIHBIC TIPEIMETHI».

OOmiee yncnO 4YacoB, OTBEACHHBIX Ui M3YYEHHS XUMHUH, Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
obpa3zoBanusi, coctaBiseT 68 gacos: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 xmacce — 34 waca (1 gac
B HEJIEIO).



COJEP)KAHUE ObYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenmMer  opraHuyeckoil  XHUMHUHU: ed BO3HUKHOBEHHUE, pasBuTHe u 3HauYCHUE

B IIOJYYCHMM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOCHHMsS OpPraHMYECKHX COEIUHEHUN A.
M. bytnepoBa, e€ ocHOBHbIe NoJ0keHUA. CTpyKTypHbIe (hOpPMyJIbl OpraHMYECKUX BelecTB. ['omosorus,
n3oMepust. XMMHUYeCKas CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.
[IpencraBnenne o KkiaccupUKaMKM OpraHUYECKHX BemlecTB. HOMEHKIaTypa OpraHHYecKuX
COCMHEHUI (cucTeMaThuyeckas) M TpUBHAIbHBIC Ha3BaHUs BaXHEHIIMX MPEACTaBUTENCH KJIaccoB
OpPraHMYECKUX BEIIECTB.
OKcliepUMEeHTAIbHbIE METO/Ibl U3YUCHMsI BEIIECTB U UX MPEBPAIEHUI: 03HAaKOMIIEHHE ¢ 00pa3Lamu

OpPraHMYECKUX BELIECTB U MaTepralaMH Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEIECTB,
HaOJI0ICHUEe U OINMCAaHME JI€MOHCTPALlMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB HpU
HarpeBaHuu (IIaBjeHue, 0OyTIUBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psiA. MeTaH M 3TaH — NpPOCTEHIINE IIPEACTABUTENN
QJIKAaHOB: (PM3MUECKUE U XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHHUS M TOPEHHUS ), HAXOXKICHHE B IPUPOJE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKHH psaf. OTWUIEH W MNPONWIEH — IIpOocTedIne
NpPEJCTaBUTENIN  AJIKEHOB: (U3MYECKHEe M  XUMHUYECKHME CBOMCTBa  (peakUuu TUAPUPOBAHMA,
raJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3allin ), MOJydeHHEe U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEHWIINE XWMHUYECKHE CBOMCTBA
(peaxmust monumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB UM OCOOCHHOCTH CTPOEHUS, T'OMOJIOTUYECKUH psiA. AUETHIEH — MpOCTeHIINH
MpPE/ICTaBUTENb AJKMHOB: COCTaB, CTPOEHME, (U3MUECKHMe U XHUMUYECKHE CBOMCTBa (peakuuu
TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE H XMMHYECKHE CBOMCTBAa (peaxkiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), TIOJTyUYEeHUE U NpUMEHEHue. Tonyon. cocmas, cmpoenue, uzuieckue u
Xumuveckue ceoticmea (peakyuu  2ano2eHUpoOBaHUs u HUMpPOBAHUS), noJydexue u
npumenerue. TOKCUUHOCTb apeHOB. I'eHeTHYecKasl CBSI3b MEXIY YIVIEBOJAOPOJAaMH, NMPUHALICKAIIUMU K
pa3IMYHbIM KJIaccaM.

[Ipupoanbie HCTOYHUKHU YTIIeBOAOPOI0B. [IpuponHblii ra3 u nonytHeie HeQTsAHBIE ra3bl. HedTh 1 eé
npoucxoxaeHue. CrocoObl nepepadoTku He(TH: MEePeroHKa, KPeKUHT (TEPMUYECKUHM, KaTaTUTHUYECKU),
nupoau3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
YTOJIb ¥ TIPOJYKTHI €T0 MepepadoTKH.

OKclepUMEeHTaIbHbIE METOJIbl U3YUCHHsI BEIIECTB U UX MPEBpAIlEHUI: 03HAaKOMIIEHHE ¢ 00pa3lamu
[lacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HedTb» U  «Yroib», MOJENIUPOBAHHE MOJEKYI
YTJIEBOIOPO/IOB U TaJOr€HOMPOU3BOJHBIX, MPOBEACHUE MPAKTUUYECKON paboThl: MOJyYeHHE STHIIEHA U
U3Y4YEHHE €r0 CBOMCTB.

PacuérHble 3a1a4u.




Bbruuciienuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BELIECTBA MJIM NPOAYKTAa PEAKIMM I10 HU3BECTHBIM Macce, 00bEMY, KOJUMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamme opranuiyeckue coelMHeHus

[IpenensHble OJAHOATOMHBIE CHHUPTHI. METAHON M STaHOI: CTPOCHHUE, (PU3UUYECKUE U XUMHUYECKHE
CBOWCTBA (peakUMM C aKTUBHBIMM MeETaJUIaMH, TIaJOr€HOBOJOpPOJAaMH, TOpPEHHE), IPUMEHEHHE.
BonopoaHseie ¢BA3M MEKIy MOJIEKYJIaMH CIIUPTOB. JlelcTBHE METaHOJIa M 3TaHOJIa Ha OPraHU3M 4eJIOBEKa.

MHOroaToMHbI€ CHHUPTHI. OTWUJICHIVIMKOJIb M IJIMLEPUH: CTPOEHHUE, (U3NYECKHEe U XUMHUYECKHUE
CBOHCTBa (B3aMMOJEHCTBHE CO IIEJOYHBIMU METAJUIaMH, KadyeCTBEHHAs pEaKlMs Ha MHOI0aTOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOIS.

@eHOM: CTPOCHHE MOJIEKYJNIbI, (PU3UYECKHE W XHUMHUYECKHE CBOMCTBAa. TOKCHYHOCTH (heHoma.
[Tpumenenue peHona.

Anbperuapl U kemonwvl. DOpMaTbIETU], aUETAIbICTUJ. CTPOCHUE, (U3HUECKHEe M XHUMUYECKUE
CBOMCTBA (pEeaKLUU OKUCICHUS U BOCCTAHOBIIEHUS, KAYECTBEHHbIE PEaKLUH), IOIY4E€HUE U IPUMEHEHHUE.

O/IHOOCHOBHBIE IpeJieNibHble KapOOHOBbIE KUCIOThl. MypaBbUHAsl U YKCYCHasl KMCIOTBI: CTPOEHHE,
¢u3nyeckue M XMMHUYECKHE CBOWMCTBa (CBOMCTBa, 00IIME JUIs Kiacca KUCIOT, peakuus 3Tepudukanun),
nojiydeHue u npumenenue. CteaprHoBas U OJIEMHOBAsI KUCIIOTHI KaK MpPeACTaBUTEIH BBICIINX KapOOHOBBIX
KHUCJIOT. MbIJIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxable 3GUPbI KaK MPOU3BOJIHBIC KapOOHOBBIX KUCIOT. ['mapomms cioxHbeix 3¢upoB. JKupsbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VrneBonsl: C€OCTaB, KiIacCH(UKAIMS YIIeBOJOB (MOHO-, OU- W Tosnucaxapunel). [moko3a —
IPOCTEHIIMIA MOHOCaXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PM3UYECKUE U XUMHUYECKUE CBONCTBA
(B3aumopeiictBue ¢ rugpokcuaom meau(ll), oxucienne amMMuauHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpO’KE€HHE IJIIOKO3bl), HAaXOXJEHHE B NPUPOJAE, NPUMEHEHHE, OHOJIOTHYecKas poJb.
®otocunTe3. OpyKTO3a KaK U30MEP IIIIOKO3BI.

Kpaxmai u neminrono3a Kak npupoaHblie nonuMepsl. CTpoeHne Kpaxmania U LEeuIroIo3bl. Pusznyeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KAaueCTBEHHAs! pEaKIIUs C HOJIOM).

OKClepUMEHTAIbHbIE METO/Ibl U3YUYEHHs BEIIECTB U UX MPEBPAIIECHUN: MTPOBEICHUE, HA0II0IeHNE U

OIMCaHHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHWE CIUPTOB, Ka4eCTBEHHBIE PEAKIHUU OJHOATOMHBIX
CHUPTOB (OKHCIeHHE 3TaHoa okcuioM Menu (1)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE TIUIEPUHA C
ruapokcuaom menu(ll)), ampaernmoB (okucieHMe aMMUa4dHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcuaom wmenu(Il), B3zammopeilicTBue Kpaxmana ¢ HOAOM), NMPOBEACHUE MPAKTUYECKOH pPabOTHI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuérHpie 3a1a4n.

BbruncieHuss 1Mo ypaBHEHHIO XHUMHYECKOH peakimuu (Macchl, 00BhEMa, KOIHYECTBA HCXOHOTO
BCIIIECTBA HJIN HpO}IyKTa peaKI_[I/II/I II0 HU3BECTHBIM MacCcCe, O6’I)éMy, KOJ'II/I'-ICCTBy OOHOTO M3 HUCXOIHBIX
BEIIIECTB MUJIU TTPOTYKTOB PEAKITUN).

A30TCoJIepKaIiye OpraHunIecKHe COeTNHEHUS.

AMUHOKHUCIIOTHI KaK aM(OTEepHbIE OpraHUYecKue coeTMHeHNs. PU3nyecKkrue 1 XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha IMpuUMepe TniinHa). bronorndeckoe 3HadeHrne aMUHOKUCIOT. [lenTuas.

benku kak mpuUpOIIHBIE BBICOKOMOJEKYISpHBIE coequHeHus. [lepBuyHas, BTOpHYHAS U TPETUUHAS
CTpYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEIKOB: THAPOIU3, JEHATYpallHsl, KAYeCTBEHHbIE PEeaKIMi Ha
OeKu.

DKCIIEpUMEHTAIBLHBIE METOABI M3YUYEHHS BEIIECTB M MX IPEBPAIICHHUN: HAOIIOACHUE W OINHMCAHHE
JICMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHs OCJIKOB IPU HArPCBaHHH, IBETHBIC PEAKITUU OCIIKOB.




BricokoMosIeKyJISIpHBIE COCUHEHHUS

OcCHOBHBIE TIOHATHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BE€HO, CTENEHb IMOJUMEPHU3ALUU, CPEeAHsIsi MoJIeKyJisipHas Macca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — OJIMMEPU3ALUS U ITOJTMKOHACHCALIHSL.

DKCIIEpUMEHTAILHBIC METOJIbI M3YUYCHUS BEIIECTB U MX MPEBPAIICHUI: O3HAKOMIICHHE ¢ oOpa3iamMu

IIPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.
MexnpeIMeTHEIC CBS3H.

Peanuzanmss MeXNpeAMETHBIX CBS3€d MNpU HM3y4eHUU opraHuyeckol xumuu B 10 kiacce
OCYILIECTBIISICTCSl 4epe3 HCIIOJIb30BAaHME KaK OOLIMX €CTeCTBEHHO-HAayUHBIX IMOHSATHH, Tak M TOHATHUH,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MMOHSATHS: SIBIICHUE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KJTaccu(UKaIys, IePUOJUIHOCTD, HAOIIOICHUE, H3MEPEHUE, IKCIICPUMEHT, MOJICIIMPOBAHHUE.

dusnka: Marepus, SHEpPrusi, macca, aToM, OJEKTPOH, MOJIEKYyJa, JIHEPreTUYECKUM YpPOBEHb,
BEIIECTBO, TEJNO, O0BEM, arperaTHOE€ COCTOSHHME BEIIECTBA, (PU3UYECKHUE BEIMYMHBI M EIUHHUIBI HX
U3MEpeHusl.

buonorus: kinerka, opranusM, 6uocdepa, oOMeH BelecTB B opranusme, GOTOCUHTE3, OMOTOTHYECKH
aKTUBHBIC BelllecTBa (O€IKH, YTIIEBOIBI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHONMOTHsA: THUIIEBbIE MPOAYKTH, OCHOBBI PAIlMOHAIBLHOTO THTAHUS, MOIOIINE CPEICTBA,
JIEKApCTBEHHBIE U KOCMETUUECKHE MPETapaThl, MATEpUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH

XuMHUeCKUil areMeHT. AToM. S1po aroma, M30TOMNbI. DJIEKTpOHHas 000J0YKa. DHEpreTHyYecKHe
YpOBHH, IOYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 2eMeHThl. OCOOEHHOCTH pacIpeaeeHHs AIEKTPOHOB
10 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAs! KOHPUTypaIusi aTOMOB.

[lepnonnueckuit 3axkoH u Ilepuogmyeckas cucrema xumuueckux sneMeHToB JI. M. Menneneesa.
Cas13p nnepuomyeckoro 3akoHa u Ilepuonnyeckoii cucreMbl xumuueckux anemenToB /. M. Menneneesa ¢
COBPEMEHHOW TE€OpUEH CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX HJIEMEHTOB
1 00pa3zyeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB MO IpyNNaM U MepuofaM. 3HaueHUe MepHOANYECKOro
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHne BemiecTBa. XMMUYECKasl CBA3b. BUABI XMMHUUECKOH CBS3M (KOBaJIEHTHAs HEIOJIApHAs U
MoJIApHAsi, HMOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM XHWMHUYECKOW CBSI3U
(oOMeHHBI M JTOHOPHO-aKLENTOpHBIN). Bomoponnas cBs3b. BanmeHTHOCTh. DNEKTpOOTPHUIIATETHHOCTS.
Crenensb okucieHus. MIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
Tunsl KPUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTbh CBOMCTBA BEHIECTB OT THIIA KPUCTAIIIMYECKON PEIETKH.

IlonsaTte o aucnepcHbIX cuctemMax. MICTHHHBIE U KOJUIOMHBIE pacTBOPBL. MaccoBasi 101 BeliecTBa
B PacTBOpPE.

Knaccupukanuss HeopraHmdeckux coenuHeHud. HoMeHKIaTypa HEOpPraHMYECKHMX BEILECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAICKAIINX K Pa3IMYHBIM KJlaccaM.



Xumuueckas peaknus. Knaccudukanus XMMUUECKUX peakIuii B HECOPTaHMYECKOW M OpraHu4yecKon
XUMHH. 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPAIIECHUS SHEPTUU IIPU XUMHUECKUX
peaxkuusx.

CKopoCTh peakiyu, e€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTUMbIE peakiui. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckas nuccouuanus. CuibHble U cinabble 3eKTpoiuThl. Cpena BOIHBIX PacTBOPOB
BELICCTB: KUCJIasd, HEUTpasbHasi, IEI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKclIepUMEHTAIbHbIE METOJIbl M3YYEHHs] BELIECTB W MX NPEBPALICHUN: JEMOHCTpalMs TaOJIuILl

«Ilepuoguyeckas cucrema xuMmuueckux oasemeHToB JI. WM. MenneneeBa», u3ydeHue MoJeei
KPUCTAIUIMYECKUX PELETOK, HabroieHne
U OINHUCaHHWE JEMOHCTPALIMOHHBIX M JIADOPATOPHBIX OMBITOB (pa3lioKEHHE TIEpPOKCHIa BOAOPOAa B
IIPUCYTCTBUM KAaTalM3aTopa, OIPEACIICHHE CpeAbl PacTBOPOB BEIIECTB C IIOMOIIBI YHHBEPCAIBHOIO
WH/MKATOpa, PEaKLUUd HOHHOTO OOMEHAa), MpPOBEAECHUE IPAKTUYeCKOM palboThl «BimsHue pa3nIuyHbIX
(akTOpPOB HAa CKOPOCTb XMMHUUYECKON peaKLum».

PacuérHble 3anayu.

Pacy€rbl 10 ypaBHEHMSIM XMMHUYECKUX PEaKLU, B TOM YHUCIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI

C UCIIOJIBb30BAaHUEM TMOHATHUS «MACCOBAs JI0JISl BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. [lonoxxenne HemeramnoB B Ileprogudeckoll cuUCTEME XUMHUYECKHX 3J1€MEHTOB /[l
W. MenneneeBa U 0COOEHHOCTU CTPOEHUs aToMoB. DU3MYECKHE CBOMCTBA HEMETAJUIOB. AJIIOTPOIUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBAa Ba)KHEHIIIMX HEMETAIJIOB (TalloreHOB, cephl, a3oTa, docdopa, yriepoaa u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIIUX KHUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COECITMHEHUM.

Meramuiel.  Ilonoxxenne wmeramnoB B llepuoanueckod cucTeMe XUMHUYECKUX JJIEMEHTOB [I.
N. MenneneeBa. OcOOEHHOCTH CTPOCHUS SJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. Oomue pusndeckue
cBoiicTBa MeTa/u1oB. CIUTaBbl METAJIIIOB. DJIEKTPOXUMUUYECKHUH PSAJT HAMIPSHKEHUH METaJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUM, KAJIWW, KAJIBIIMI, MArHUM, aTFOMUHUH, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHue MeTamuioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB W WX MPEBPAICHUM: H3YUYEHHE KOJUIEKLIUU
«MeTannel U CIJaBbl», 00pa3lOB HEMETAJUIOB, PEIIEHHE JKCIEPUMEHTANbHBIX 3a7ad, HaOMIOJeHHEe U
OMHCaHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE TUIPOKCHUIA ATIOMHHHS C

paCTBopaMI/I KUCJIOT U HIG.]'IO‘-IGf/i, KAQUYCCTBCHHBIC peaKI_[I/II/I Ha KaTHUOHBI MeTaJ'IJ'IOB).
PacuérHble 3a/1a4un.

Pacuétel mMaccel BemmecTBa WM 00bEMa Ta30B 1O W3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WIIH
00BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MIPOJYKTOB PEAKIIUH, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 :KU3Hb

Ponp xumuu B oOecrieueHI YKOJIOTHUECKOM, YHEPTeTUUECKON U MUIIEBON O€30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUH.

[IpencraBiernss 00 OOMMX HAYYHBIX MPHUHIMIIAX TPOMBIIIJICHHOTO TOJYYEHUS Ba)KHEUIITHX
BEIIECTB.



YenoBek B MHpE BEIIECTB W  MaTepUaloB: BaXKHEHIIME CTPOUTENbHbIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpacKu, CTEKJIO, KepamMuKa, MaTepuaybl JJId JJICKTPOHHKH,
HAaHOMAaTepHAJIbl, OPraHUYECKHE U MUHEPATBHBIC yI0OpEHUSI.

Xumusi U 3]I0pOBbE YEJIOBEKAa: IMpaBUJia HCIIOJNb30BAaHUS JIEKAPCTBEHHBIX MPEMapaToB, IpaBUiia
0€30IMacHOTO MCIIOIH30BAHMS MPENAPaTOB OBITOBOM XMMHUHU B IMOBCEHEBHOMN KH3HU.

MesxnpeaMeTHbIE CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBsI3el IPU M3yYeHUH OOIIel U HeopraHudeckoi xumuu B 11 kimacce

OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHSATHH,
SIBJISIFOIIUXCSl CHCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO0mmue ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIN (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CHHTE3,
KJIacCU(UKALUS, IEPUOAUIHOCTD, HAOIOIEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: wmarepusi, O3HEprusi, macca, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, H3O0TOIl,
PaJIMOaKTUBHOCTH, MOJICKYJIa, YJHEPTCTUYCCKUH YPOBEHB, BEIIECTBO, TEIIO, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PU3NYECKHUE BEIIMUMHBI U CIMHMIIBI UX H3MEPEHUS, CKOPOCTD.

buomnorus: kiaeTka, opraHusm, 3KocucTemMa, onochepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMHHBI, 0OMEH
BEIIIECTB B OpraHu3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUTypIrHsi, MPOU3BOACTBO CTPOUTEIHHBIX
MaTEpHaJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUINEBAs IPOMBIIUICHHOCTh, (apMaleBTHICCKas
MIPOMBIIIIICHHOCTh, TPOU3BOACTBO KOCMETHMUECKUX IMPEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIINIEHHOCTb, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110 XHMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OdI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYaIOUIUMHUCS IPOTrpamMM
cpenHero obiero o6pazoBaHus (JINYHOCTHBIM, METAPEIMETHBIM U MpeAMETHbIM). HayuHo-MeToquueckoi
OCHOBOI1 JIJ1s1 pa3pabOTKU IIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI POTPaMM CPEAHETO 0011ero o0pa3oBaHus
SIBJIIETCSL CUCTEMHO-/I€ATE€IbHOCTHBIH MOAXOI.

B cooTBeTcTBHM C CHUCTEMHO-JIEATEIBHOCTHBIM TOJXO0JOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOGHUSI TpeaMera «XWMHs» Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs BBIICICHBI CICAYIOIINE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYaIOIIUMHCS POCCHUMCKON TIpakIaHCKOM HWIECHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHHIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN JTMUYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HCTOPUYECKHUX TPAaUIUil 0a30BOI1 HAYKH XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCA B CBOEH JIEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MTPUCYIIMMHU LIETOCTHOM CUCTEME XMMUYECKOT0 00pa30oBaHus;

HaJU4he IPABOCO3HAHUS SKOJOTUYECKOW KYJIbTYpbl M CIIOCOOHOCTHM CTaBUTh IEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» JTOCTUTAIOTCS B €AMHCTBE y4eOHOU H
BOCIIUTATEIbHON NI€ATEIbHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKMMH, COLIMOKYJIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€aTaMH POCCHMCKOTO TPa)KIaHCKOTO OOINecTBa, MNPUHATHIMU B
oOliecTBe HOpPMaMH W TPaBHJIAMU TIOBEJEHHUS, CIOCOOCTBYIOIIMMH IpOIlIECCaM CaMOIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBIIEHUS INYHOCTH O0yYaIOIIHXCA.

JIn4HOCTHBIE PE3yabTaThl OCBOEHUS MpeaMeTa «XUMHS» OTpakaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEILHOW W MPAKTUYECKON AEATEIHHOCTH OOYYAIOUIMXCSl MO peaju3aliy MPUHATHIX B OOIIECTBE
[IEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCHUTAHMS:

OCO3HaHHUS O0YUYAIOLTUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB M 00sI3aHHOCTEH, YBaXKECHHS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMax U MpaBUjaX MEKINYHOCTHBIX OTHOIIEHHUI B KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW AESITENLHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEHTHI JAPYTHX MpHU
aHAJIN3€e Pa3TUYHBIX BUJOB YIECOHOU IEATETHHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HaclIe/IUI0 OT€YECTBEHHON XUMUU;

YBOXKEHUS K TPOIECCY TBOpYECTBAa B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUMEHEHHUS XHMHUH,
OCO3HaHHUs TOTO, YTO JOCTHIKEHHS HAyKH €CTh pPe3yNabTaT UIMTENbHBIX HAOMIOJACHHA, KPOMOTIMBBIX
AKCMEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TpyAa YYEHBIX U MPAKTUKOB;

WHTEpeca W TO03HABATEIbHBIX MOTHBOB B TIOJYYCHHH W TOCJCAYIOMEM aHaln3e HHGOpMAIHH O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
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HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMS;

CIIOCOOHOCTHU OIICHUBATH CUTYyallUH, CBSI3aHHBIC c XAMHYECKUMHU SIBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIEC PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKU CBOUX TOBAPHUIICH C MO3UIMNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUHN ITHX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHHUS [IEHHOCTEH 3I0pOBOr0 M 0€30I1MacHOro 00pasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO;

coOJroIeHHsI TpaBHJI OE301acCHOTO OOpaIIeHHUs] C BEIIECTBAaMU B OBITY, TIOBCEJIHEBHOM JKM3HU U B
TPYAOBOM AEATEIBbHOCTH;

MMOHVMAHUS [EHHOCTH TMPaBWI WHAWNBUAYAIBHOTO M KOJUICSKTUBHOTO OE€30MacHOrO TIOBEICHUS B
CUTYALHUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCJEACTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJKOrojsi, HAPKOTHKOB,
KYpEHHUS);

S) TPyAOBOI0 BOCIIUTAHHSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIENIOBATENbCKON AESITeNbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPYECKOHN U IPYTUX BUIAX NESATEIBHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTUYCCKUX 3a7a4 COI[MATBHOM HANpaBIEHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

WHTEpeca K IMPAKTUICCKOMY HW3YYCHUIO MPOQECcCHid pa3IMYHOTO POAa, B TOM YHCIE HA OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YBXKEHUA K TPYIY, JIOASIM TPYyJa U pe3yibTaTaM TPYAOBOH IeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAIbHOW TpPaeKTOpHH 0OpazoBaHus, OymyIieu
npodeccun © peanu3alii COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YUYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) ’K0JIOTMYECKOT0 BOCITUTAHHUS :

9KOJIOTUYECKH 1E€JIECO00PA3HOTO OTHOMICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MMOHUMAaHUS TJI00AILHOTO XapaKTepa dKOJOTHUECKUX MPOoOIeM, BIUSHUS SKOHOMHYECKUX TTPOIIECCOB
Ha COCTOSIHUE MPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAaHUSA HEOOXOAMMOCTH HCIONB30BaHUS JIOCTIDKEHUH XUMHH JJi peHIeHHs BOMPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHUS IEHUCTBUM, NPHUHOCAIIUX BpEIl OKPYXAlolled NPUPOJHON cpene, yMEeHUus
MPOTHO3UPOBATh HEONArOMPHUATHBIE HSKOJIOTHYECKHUE TOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUH U
MpeA0TBpaIIaTh UX;

HaJU4Hsl PA3BUTOTO SKOJOTUUYECKOTO MBIIIIEHUS, YKOJIOTHIECKON KYIbTYphI, ONBITA ACATEIHHOCTH
DKOJIOTUYECKOW  HAMpaBJICHHOCTH, yMEHHUS  PYKOBOJICTBOBAThCS ~MMH B TI03HABATEIbHOM,
KOMMYHUKATUBHOW U COIMAIILHOM MPAKTHUKE, CMTIOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOATH HICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
OOIIIECTBEHHOH MPAKTUKH;

MMOHUMAaHUS CIeNM(PUKA XUMHHM KaK HAYKH, OCO3HaHUA €€ poyid B (OPMHUPOBAHUU PAIMOHATHHOTO
Hay4YHOT'O MBIIUICHUS, CO3JaHUU IICJIOCTHOTO TMPEACTABICHUS 00 OKPYXAIOMEeM MHpPE KaKk O €IUMHCTBE
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IPUPOJBl M YEJIOBEKAa, B MO3HAHMM HPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHHM NpoOJieM COXpaHEHUs
IIPUPOTHOTO PABHOBECUS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW IMBHIM3alMU: B e€
I'YMaHHCTUYECKON HampaBIIEHHOCTH M BaXHOH POJIM B CO3JIaHMHM HOBOM 0a3bl MaTepHaIbHOW KYJIBTYPHI,
pemeHnH TII00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOH,
MUILEBOM U HKOJOTMYECKOW O€30MacHOCTH, B Pa3sBUTHU MEAMLUHBI, 00ECIIEYEHUN YCIOBUH YCHEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOMGPOPTHOH JKU3HU KaXKJ0TI0 YjieHa O0IIeCTBa;

€CTECTBECHHO-HAYYHOM T'PaMOTHOCTH: ITOHMMAaHMs CYIIHOCTH METOJOB IO3HAHHUSA, UCIOJIb3YEMbIX B
€CTECTBEHHbIX HayKaxX, CHOCOOHOCTH MCIIOJIb30BaTh II0JydyaeMble 3HAHUS AJI aHajau3a U OObACHEHMS
SBJICHUI OKPYXAIOIIET0 MHUpPAa M TNPOUCXOMSAIMX B HEM HW3MEHEHUH, yMEHHs JenaTb OOOCHOBAHHBIC
3aKJIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 IMOJYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJB30BaTh XUMHUYECKHE 3HAHUS JUIS pEIIeHUs NpodjeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPECca K NO3HAHUIO U HCCIIEN0BATENIBCKON JESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENpEephIBHOMY OOpa30BaHUI0 U CaMOOOpA30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpohecCHOHATBHON IeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHble Pe3ysbTaThl OCBOCHHS y4eOHOro mpeaMera «XHUMHsS» Ha YPOBHE CpEIHErO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble U1 (OPMHUPOBaHWS  MHUPOBO33PCHUS  OOYYAIOUIMXCSA  MEXIUCIUILUTUHAPHBIC
(MexmpeMeTHbIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
cnienu(UKy METOJOB IMO3HAHHS, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepwisi, BEIIECTBO, SHEPIHS,
SIBJICHHE, TPOIECC, CHUCTeMa, Hay4yHbI (akT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccIeI0BaHKe, HAOI0ICHNE, H3MEPEHUE, SKCIIEPUMEHT U JPYTHe);

YHUBEpcaJbHble yueOHbIE JelcTBUA (IIO3HABaTeNIbHbIE, KOMMYHHMKATHBHBIE, PpETYJISTHUBHBIE),
obOecrieunBaronie GoOpMHPOBaHUE (PYHKIIMOHAIBHOW TI'PAMOTHOCTH W COIMAIBHOM KOMIIETEHIIUU
oOyuJaronuxcs;

CIIOCOOHOCTh O0YYAIONIUXCSl UCTIONB30BaTh OCBOCHHBIC MEXKIUCIIMILIMHAPHBIC, MUPOBO33PCHUYECCKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOM U COITUAIBHON TIPAKTHKE.

MertanpeaMeTHbIE  pe3yJIbTaThl  OTPaXalOT  OBJQJCHUE  YHHUBEPCAJIbHBIMH  YUCOHBIMH
IIO3HAaBaTCIbHBIMU, KOMMYHUKAaTHBHBIMHU n PETrYIIATUBHBIMUA HeﬁCTBHﬂMH.

OBJIaIIEHl/Ie YHUBEPCAJTBbHBIMHA y‘leﬁﬂblMI/l NMO3HABAaTCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEICTIATh eI JAEATEIHHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUU HUX JTOCTHXKEHUS, COOTHOCHTH
PE3YNbTAThI JEATENBHOCTH C TTOCTABIEHHBIMHU 1EJISIMH,

HCIIOJIb30BaTh TP OCBOCHHWH 3HAHWW MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIICIATH XapaKTEePHBIC
MPU3HAKK TOHSATHH W YCTAHABIMBATh MX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIONIUE MOHSATHS IS
O0OBSCHEHHS OTIEIbHBIX (DaKTOB M SIBJICHUH;
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BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KIIaCCU(IUKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBAaTh IPUUUHHO-CIIEICTBEHHBIE CBA3U MEXKY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTb JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, IO aHAJOIMH), BBISABIATDH
3aKOHOMEPHOCTH U TPOTUBOPEYUST B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYJIHMPOBATH BBIBOABI U
3aKJIFOUYEHNS;

IPUMEHATHh B INPOLECCE MO3HAHUS, MCIIOJIb3YEMblE€ B XMMHMU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOEIbHBIE HPEICTABICHUS — XMMHUYECKMH 3HAK (CHMBOJI) 3JIEMEHTa, XMMUYeCcKas
¢dopmyna, ypaBHEHHE XUMHUUECKOM PeakLMU — IIPU PELIEHUH Y4eOHBIX MMO3HABATEIbHBIX U MPAKTHUECKUX
3aja4, NMPUMEHATh HA3BaHHbIE MOJEJIbHbIE NPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BELECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HccIeI0BaTEIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

(dbopMyIHpOBaTH LENM W 3a/la4d HCCIIEAOBAHUS, HMCIIOJIb30BaTh ITOCTABICHHBIE M CAMOCTOSITEIHEHO
c(OpMyIHpOBaHHBIE BOIPOCHl B KAayecTBE HMHCTPYMEHTA IIO3HAHUS M OCHOBBI Ul (OPMHPOBAHHUS
TUIIOTE3BI 110 MPOBEPKE NPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJIaJIeTh HABBIKAMU CaMOCTOSATEJIBHOIO IUIAHUPOBAHUS U MPOBEJCHNUS YUEHUUECKUX HKCIIEPUMEHTOB,
COBEPILICHCTBOBaTh yMEHHUsS HaOJI0aTh 3a XOJOM IIpPOLecca, CaMOCTOATENBbHO IPOrHO3UPOBATh €ro
pe3yabTar, (GOpPMYIHpPOBAaTH OOOOIMIEHUS ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB
UCCIJIEIOBaHMs, COCTABIIATH 0OOCHOBAHHbIN OTYET O MpoIeTaHHON padoTe;

npUOOpeTaTh OMBIT YYEHHYECKOH HCCIEeOBATEIbCKOH M TPOCKTHON NeATeNbHOCTH, TMPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOWCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a/ad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B IO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCSI B PA3IUYHBIX MCTOYHUKAX HHGPOpMalUWU (HAyYHO-IOMYJSpHAs JUTepaTypa
XMMUYECKOT0 COZep)KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIu3UpoBaTh WHPOPMALIUIO
pa3NUYHBIX BHJAOB U (OpM NPEACTAaBICHUS, KPUTUYECKH OIEHHBaTh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUNBOCTD;

(GbopMyNIMpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHbIE METOJABI MPU MOUCKE U 0TOOpe MHPOpMAaIUH,
He0OXO0IMMOM ISl BHITTOJTHEHUS YUEOHBIX 3a/1a4 ONPEeIEHHOTO THUIIA;

MPUOOpPETaTh ONBIT UCIOIB30BaHUS MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHM M pa3IMuHbIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMpaTh ONTUMAbHYIO (OpMY IMpe/CcTaBlIeHUs] HHPOpPMaLUHU (CXeMbl, TpapuKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U IpYTHE);

UCTOJIb30BaTh HAYYHBIM fA3BIK B KayecTBE CPEJCTBa MpH paboTe ¢ XMMHUYECKOH HHpopMarmeii:
NPUMEHSTh MEXIpeAMETHble ((u3NYecKue M MaTeMaTU4YecKue) 3HaKM U CHUMBOJBI, (HOpMYIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIAHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK1a€MOM TeMBI B X0l JHajiora

W/WIA  JTUCKYCCUM, BBICKa3bIBaTh WJAEH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHUS NIPEAJIOKEHHOM 3a1au;

BBICTYNIaTh € IIPE3EHTALMEl  pe3yibTaTOB  II03HABATEIBHOW  NIE€ATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIK COBMECTHO CO CBEPCTHHKAMH TPU BBIIOJHEHUH XMMHUYECKOTO HKCIEPUMEHTA,
MIPAKTUYECKON pabOThI MO0 MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, PeaIU3alMi yueOHOTo NpoeKTa u
(bopmMynupoBaTh BBIBO/IbI
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0 pe3yabTaTaM IMPOBEAEHHBIX HMCCIEIOBAHUN MyTEM COTIACOBAHMS IMO3HUIMIA B XOJC OOCYKICHHS U
oOMeHa MHEHHSIMH.

OgJiajieHNe YHHBEPCAJIBLHBIMH PEeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSITEJILHO TUTAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATEIILHYIO EATCILHOCTD, OMPELIss e
LEJIM U 33]a4d, KOHTPOJIMPOBATh U MO MEPEe HEOOXOTMMOCTH KOPPEKTUPOBATh MpEIaracMblii alrOPUTM
JCWCTBUI MPH BBIMOJHEHHHM yYCOHBIX M HCCICIOBATEIbCKHX 3aja4, BeIOMpaTh HaubOosee 3(h(eKTUBHBIM
CIOCO0 MX pPEIIeHHUs C y4ETOM MOTYUYEHUST HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PCAKIIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHajiH3a M CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaaroT:

C(OPMHPOBAHHOCTH MPEJICTABICHUI 0 XUMUYECKOI COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpA, POJIM XMMHUU B TIO3HAHUU SIBIICHUU TPUPOJIbI, B (POPMUPOBAHUH MBIIUICHHUS U KYJIBTYPhI JIMYHOCTH,
e¢ (pyHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM JUIsl PEIICHUS MPAKTHUYECKUX 3aa4 U DKOJOTHUYECKU
000CHOBAHHOTO OTHOIIECHHS K CBOEMY 370POBBIO U IIPUPOIHOM Cpene;

BJIAICHUC CUCTEMOH XHMHUYECKHUX 3HaHPII>i, KOTOpass BKJIKOYACT: OCHOBOIIOJIArarolmye IMOHATHA
(XMMHUYECKMIT ~ 2JIEMEHT, aTOM, OJEKTpOHHAas  O00OJOYKa  aToMa, MOJICKYJa,  BaJCHTHOCTb,
AJIEKTPOOTPHIIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpamIEHHAA),
MOJIb, MOJIAPHAs Macca, MOJISIPHBIH OOBEM, YIJIEPOJHBIN CKelleT, (PYHKIMOHAIbHAS TPYIIa, Paaukal,
HU30MepHsl, U30MEephl, TOMOJIOTUYECKUI PANl, TOMOJOTH, YIJIEBOJAOPOIbI, KUCIOPOJI U a30TcoAepikKaline
COCIMHEHHSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COEIUHEHUS); TEOPUU U
3aKOHBHI (T€OpUs CTPOCHUsI OpraHndeckux BemiectB A. M. byTiepoBa, 3ak0OH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3BIK XHWMHHU; MHPOBO33PEHUYECKUE 3HAHUs, JIEKaIIMe B OCHOBE
IMOHUMaHWA TMPUIMHHOCTH W CHUCTEMHOCTH XHUMHWYCCKUX $[BJ'I€HI/II\/II, q)aKTOJ'IOFI/I‘-IeCKI/Ie CBCACHHUSA O
CBOWMCTBAxX, COCTaBe, MOJYyYECHUU M OE30MaCHOM HCIIOJIb30BAHHH BAKHEHIIMX OPTaHMYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH I€ATEIbHOCTH YEJIOBEKa;

C(bOpMI/IpOBaHHOCTI) YMGHI/If/'I BBIABJIATE XApPAKTCPHBIC TPU3HAKU HOHHTI/II\/'I, YCTaHaBJIMBAaTb HX
B3aMIMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIME TMOHSATHS TMPH OMHMCAHWU COCTaBa, CTPOEHUS U
MpeBpaIICHUI OPraHuYeCKUX COeTMHEHU;

chOpPMUPOBAHHOCTh ~YMEHHMH HCHOJB30BaTh XHUMHUECKYI0 CHMBOJHKY JJS  COCTAaBJICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (GOpMyn OpPraHHMYECKUX BEUIECTB U
ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHfI, HU3roTaBJIMBaTb MOJCIMW MOJICKYJI OpPraHM4CeCKuX BEIICCTB JJIA
HIUTIOCTpal UX XUMHUYCCKOI'0 U IMPOCTPAHCTBEHHOT'O CTPOCHUS

CCbOpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHABJIMBATh IMPUHAJICKHOCTE U3YUYCHHBIX OPraHUYCCKUX BCILICCTB
M0 WX COCTaBY M CTPOCHHIO K OIPENEIEHHOMY KIIACCY/TPYIIE COSANHEHUH (YrIIeBOJIOPOIbI, KHCIOPOA U
a30TCcOJiepXKalllie COCJUHEHHS, BBICOKOMOJICKYISIPHBIE COCIMHEHHWs), JaBaTh WM Ha3BaHWUs IO
cucremarndeckoir HomeHknarype (IUPAC), a Taxxke NpUBOIWUTH TPUBUAIBHBIE Ha3BaHHS OTACIHHBIX
OPraHMYECKUX BEHIECTB (STWJIEH, TMPOMUJICH, alleTWUJICH, JTWICHIVIMKONb, TIUIEpUH, (EHOI,
dbopManpaeTua, aleTanblIeruj, MypaBbUHAs KHCIOTa, YKCyCHas KHCIOTa, OJIMHOBAas KHUCJIOTA,
CTeapHHOBAs KHMCIIOTA, TIIF0K03a, (PYKTO3a, KpaxMmall, IeJUTI0II03a, TIUIHH);

C(OPMHPOBAHHOCTh YMEHHS OMPEACIATh BHUIBl XUMHUYECKOH CBS3M B OPraHUYECKUX COCTUHCHHSX
(omMHApHBIE U KPAaTHBIC);
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C(OPMHUPOBAHHOCTb YMEHMSI IPUMEHSTH MOJ0KEHUSI TEOPHUH CTPOEHUS OPraHUYECKMX BELIECTB A.
M. BytnepoBa s OOBSICHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUsI MaCChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (U3NYECKHE U XHUMHYECKHE
CBOMCTBA TUIIMYHBIX IIPEJICTABUTENIECH PA3IIMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, ITaH, ITHIIEH,
IPONWIEH, aleTwieH, OyranueH-1,3, MmermnOyranuen-1,3, GeH307, METaHOJ, 3TAHOJ, STUJICHIJTIHMKOJIb,
ITIULEepUH, (PEeHOJ, aleTanblIerul,, MypaBbHHas U YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmal, LeJUII0JI03a,
aMMHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TE€HETHUYECKYI0 CBA3b MEXAY HHUMHU YypaBHEHUSIMHU
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIMH C UCII0JIb30BaHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHMKH YIIIEBOJOPOTHOTO ChIpbsi (HE(TH,
NPUPOJHBIN Ta3, Yroib), CHOcOObl WX TMEpepadOTKM U TPAKTHUYECKOEe NPUMEHEHHE TPOTYKTOB
nepepadboTKu;

c(OPMHPOBAHHOCTH YMEHUI MMPOBOJANUTH BBIYMCICHHS 110 XUMHYECKIM YpaBHEHHIM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI0 BELIECTBA WJIM MPOJYKTa PEAaKLUUU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WIIM IPOJYKTOB PEAKIINN);

Cc(OPMHUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOI 3HaAHUI 00 OCHOBHBIX METO/IaX HAYYHOT'O ITO3HAHMS,
UCMOJb3yEeMbIX B XMMHUU NPU HM3YYEHUHU BELIECTB M XMUMHUYECKHX SIBJIEHUH (HaOmroneHue, U3MepeHue,
AKCIIEPUMEHT, MOJIETUPOBAHUE), UCII0JIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS JUISl IIPUHATUS PELLIEHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM;

cOPMUPOBAHHOCTh yYMEHHUU COOJIIOJaTh TIPAaBHJIA IIOJIb30BAHUS XUMHUYECKOW IOCYJOW W
nabopaTopHbIM 00OpyIOBaHMEM, a TakXKe MpaBHja OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIIOIHATh XMMUYECKHI SKCIIEPUMEHT (IIPEeBpalLCHHs
OpPraHUYECKUX BELIECTB IPU HAarpeBaHUU, IOJIYYEHUE DTWICHA U U3Y4YCHHE €r0 CBOWCTB, KAUECTBCHHBIC
peaKkIMM OpraHWYeCKHUX BEILIECTB, JEHATypalus OEJIKOB NMpH HarpeBaHHUM, I[BETHbIE PEaKIMU OEJIKOB) B
COOTBETCTBHM C IpaBUJIAMH TEXHHKH O€30MacHOCTH IMpH OOpallleHMH C BEUIECTBaMHU M JIaOOpaTOPHBIM
000py/IOBaHUEM, MPEJCTABIATh PE3YJIbTaThl XMMUYECKOTO JKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peaklUuil U GOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUIM KPUTHUECKH aHAIU3HPOBATh XUMUYECKYI0 HH()OPMALINIO, TIOTYyYaeMYyIo
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi nHpopMaluu, IHTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIONaTh MpaBWiIa 3KOJOIMUYECKH LE1ecO00pa3HOro MOBEACHHS B
OBITY U TPYIOBOH JEATENBHOCTH B LEJAX COXPAHEHHs] CBOETO 3/I0POBbS U OKpYXarolled NpUpOIHON
Cpelpl, OCO3HAaBaTb OINACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MbI OINPEACIEHHBIX OpPraHMYECKHUX
BEIIEeCTB, MOHMMAas cMblca mnokaszarens IIJIK, mnoscHaTh Ha mnpuMepax crnocoObl yMEHBIIEHUS U
MIPEAOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS HA OPTaHN3M YEJIOBEKA;

U1 00y4YaroIIUXCsl ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsS: YMEHUE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/1AaX [TO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUI;

JUISL CJIETIBIX U CA0OBUIAIIMX OO0YYarOIIMXCSA: YMEHUE HCIONIb30BaTh Pelibe(HO-TOUEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiiis 11 3anucu XuMuueckux Gopmy.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O01as 1 HeopraHudeckasi XUMHEsD OTPaKaroT:
c(hOpMHUPOBAHHOCTD MPECTABICHUN: 0 XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MHUpa, POJIM XUMHH B TIO3HAHUU SIBJICHUI MPHUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH,
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e€ (pyHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOAMMOM JUIsl pelleHUs] MPaKTHYECKUX 3a1ad U HKOJOIMUECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BJIQ/ICHUE CHUCTEMOM XHMMHYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue IOHSATUS
(XMMHYECKHUIl 3JIEMEHT, aTOM, M30TOI, S-, p-, d- 3JEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJIa, MOJb,
MOJISIPHBI  00BEM, BaJEHTHOCTH, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, UOHHAsA, METaJIMYecKasi, BOJOPOJHAs), KpPUCTAJUIMUYECKas pPElIETKa, TUIbl XUMHYECKHX
peakuui, pacTBOp, JJEKTPOJIMTBHI, HEDJIEKTPOJUTHI, DJIEKTPOIMTHYECKAs JUCCOLMALMS, OKHUCIIUTEINb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUECKOW peakM, XUMHUUECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (Teopus
NMEKTPOIIMTUYECKON Jucconuanuy, nepuoandeckuil 3akon /1. M. MenneneeBa, 3aKOH COXpPaHEHUS MacChl
BELIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] PHEPIMM IPU XUMHUYECKMX pEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SA3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHNUS, JIEKALUE B OCHOBE IOHUMAaHUs IPUYMHHOCTH
U CHCTEMHOCTH XMMHUYECKUX SIBICHHH, (DaKTOJOTHUYECKUE CBEJICHHS O CBOWCTBAX, COCTaBe, MONyUYCHUH U
0€30IacCHOM  WCIOJB30BAHUU BAXHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W IMPAaKTHYECKON
JESTEIIBHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHble IPHU3HAKM IOHATHH, YyCTaHaBIMBaTh UX
B3alMOCBSA3b, UCIIOJb30BaTh COOTBETCTBYIOIIME TOHATHS NPU ONMCAHMHM HEOPraHWYECKHX BEILECTB U UX
MpEeBpaICHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIONB30BaTh XMMHUYECKYI0 CHMBOJHKY JUIS COCTaBJIeHHs (opmyi
BELIECTB U YPAaBHEHUH XMMHUECKUX peakiuil, cucreMatuueckyto HoMeHknaTypy (IUPAC) u TpuBuanbpHble
Ha3BaHMsI OTACJBHBIX HEOPraHWYECKUX BEIIeCTB (YrapHbIi ras, yIJEKUCIbIA Ta3, aMMHUaK, ramiéHas
U3BECTb, HETrallIEHas U3BECTh, IUTHhEBAS COMA, TUPUT U JIPYTHE);

C(OPMHUPOBAHHOCTh YMEHHMH OIpeNeNaATh BaJCHTHOCTb M CTENEHb OKUCICHUS XUMHYECKUX
3JIEMEHTOB B COEAMHEHHUSX pa3IMYHOIO COCTaBa, BHJ] XUMHYECKOM CBsA3M (KOBaJIEeHTHas, HWOHHas,
METaJUINYecKas, BOJIOPOJIHAS) B COCAMHEHUSIX, TUIl KPUCTAIIMYECKOM PEeETKH KOHKPETHOrO BEIIEeCTBA
(aToMHasi, MOJIEKYJIIpHAs, MWOHHAs, MeTaJuIMYecKas), XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COECIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJIEKHOCTh HEOPraHMYECKHUX BEILIECTB IO MX
COCTaBY K OMNPEICIIEHHOMY KJIACCy/TpyIIe CO€IUHEHHUI (MpOCThle BEIIECTBA — METAJIbl U HEMETAJlIbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICT mepuoanudeckoro 3akoHa JI. M. MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh DSJEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX
aneMeHTOB 14 mnepuonos Ilepmonnueckoil cucremsl xumudeckux dnemeHToB /[I. . Menneneesa,
UCTOJNb3ysl MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», <«PHEPreTUYEeCKUe YPOBHUY», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COEIMHEHUH M0 TepruoiaM U rpynnam
[Tepuoanueckoit cucrembl xumudecknx 3neMeHToB . 1. Menaeneena;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBa
HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHHWE T'€HETUYECKOW CBS3U
MEX1y HEOPTraHUYECKUMH BEIIECTBAMU C IIOMOILBIO YPABHEHUH COOTBETCTBYIOIIMX XMMHUECKUX PEAKLIN;

Cc(OPMHUPOBAHHOCTh YMEHMS KIACCU(PHUIMPOBATH XUMHUECKUE PEAKIMU 0 PA3IUYHBIM MpPU3HAKAM
(uucy W COCTaBy pearupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu, HW3MEHEHHMIO CTereHeil
OKHCJICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEAKLIUH, YUACTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUW COCTABJISITH YypaBHEHUS peakUuil pa3jIM4YHbBIX THUIOB, IOJHBIE H
COKpaIllEHHbIE YPABHEHUS peaKlUil HOHHOIO OOMEHA, YUUThIBAs YCIOBHS, IPH KOTOPBIX 3TH PEaKIUH UIYT
710 KOHII;
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cOpPMUPOBAHHOCTh YMEHHH MPOBOAMUTH pPEAKIMH, TMOATBEPXKIAIONINE KAaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATh CYIIHOCTh OKHCIUTEIEHO-BOCCTAHOBHUTEIBHBIX PEaKIUii
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa dTHX PeaKIuii;

chOPMUPOBAHHOCTh YMEHHH OOBICHATH 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKON peakiuud OT
pa3IMyYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XWMHUYECKOTO0 PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHMH XapaKTEepH30BaThb XHMHUYECKHUE TIPOILIECCHI, JIeXkKAIIUe B OCHOBE
MPOMBIIIJICHHOTO TOJTYYEHHUsI CEPHOM KUCIOThI, aMMHUaKa, a TAakKe COPMHPOBAHHOCTD MPEICTABICHUNA 00
O0IIMX HAyYHBIX MPUHIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHUI MPOBOAUTH BBIYMCICHHS C UCIIOIb30BAaHUEM MOHATHUS «MAcCOBas JOJIA
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUH Ta30B IPU XMUMUYECKUX PEaKIMIX, MAcChl BEUIECTBA WIIH
00BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B
peaKiuu BEIIeCTB, TEIIOBOro 3(dQexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh YMEHUU COONMIOJATh TpaBUJA TMOJB30BAHUS XUMHUYECKOW TMOCYIOW H
nabopaTopHbIM 000OpyIOBaHMEM, a TakXKe MpaBHja OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBIITOJHEHHUIO JTA00PAaTOPHBIX XHMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJIHATH XUMHUYECKHH SKCHEPUMEHT (Pa3lioKEHHE
MEPOKCH/Ia BOJIOPO/Ia B MIPUCYTCTBUHU KaTaJIN3aTopa, ONpEeAeTICHHE CPEIbl PACTBOPOB BEIIECTB C TOMOIIBIO
YHUBEPCAIbHOTO WHAMKATOPA, BIUSHUE Pa3NUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKON peaklHH,
peaxkiuu HOHHOTO 0OMEeHa, Ka4eCTBEHHbIE PEeaKINK Ha cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHS, PellIeHUe YKCIEPUMEHTANBHBIX 33/1a4 10 TeMaM «MeTamnel» u «Hemerab») B COOTBETCTBUU C
IpaBUJIaMU TEXHUKU O€30MacHOCTU MpHU OOpallleHHH ¢ BEIeCTBAMU U JIAOOPaTOPHBIM 00OPYAOBaHUEM,
MIPEJICTABIATh PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hopMe 3aliCH ypaBHEHUN COOTBETCTBYIOIIMX
peakmmii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUYECCKH aHATH3UPOBATh XUMHUYECKYIO WH(OPMAIIHIO, TIOTYIaeMyIO
13 Pa3HBIX UCTOYHUKOB (CPECTBA MACCOBOM KOMMYHUKAINK, IHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIOAATh MPAaBHJIA SKOJOTHUECKH I1€JIeCO00pa3HOr0 TMOBEICHUS B
OBITY U TPYIOBOM JEATEIBHOCTU B LEJNAX COXPAHEHUS CBOETO 3/I0pPOBbS U OKpYXKarolled NpUpOIHON
Cpelbl, 0CO3HaBaTh OMACHOCTH BO3JCHCTBHUS Ha KUBBIE OPraHU3Mbl OMPEIEIEHHBIX BEIIECTB, MOHUMAs
cmbica nokazatens [1JIK, moscHATs Ha mpuMepax crocoObl yMEHBIIEHUS U TIPEIOTBPALICHHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;

IUIE O0YYaroIUXCsl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE MPHUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U XMMHUCCKUX SIBIICHUN;

JUTSL CTIETIBIX M CITA0OBHIAIINX OOYUYArOMIUXCSI: YMEHUE HUCIIOIh30BATh PEbe(hHO-TOUCUHYIO CHCTEMY
o0o3HaueHuii JI. bpaiins 11 3anucu XuMu4eckux GopMyi.

@opMBI TEKYLIEro KOHTPOJISI ¥ POMEKYTOYHOM aTTecCTANMHI
JUist OLleHKM Y4eOHBIX JOCTH)KEHUI 00ydJaronnXcsi UCIIONIb3YeTCs:

. TEKYIIHI KOHTPOJIb B BUJIE€ TPOBEPOUYHBIX PA0OT U TECTOB;
. TEMaTUYECKHI KOHTPOJIb B BUI€ KOHTPOJIbHBIX padoT;
. UTOTOBBIM KOHTPOJIb B BHJIE KOHTPOJIBHOM pabOoThI U TecTa.

@®opMbl  KOHTPOJIS: (GPOHTANBHBIN ONpoc, MHAMBHIYyalbHas padoTa y JOCKH, WHIUBUAYaIbHAs
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pabora mo kaproukam, auddepeHImpoBaHHas CaMOCTOsTENIbHas pabora, auddepeHnrnpoBaHHAs
mpoBepoyHasi padoTa, XUMHUYECKHA NUKTAHT, TECTOBBI KOHTPOJb, B TOM YHCIE C KOMIBIOTEPHOH
MOJJICPKKOM, YCTHBIC 3a4EThl, MPAKTUYECKUE U TAOOPATOPHBIE padOThI, KOHTPOJIbHAS padoTa.

OneHka JOCTHIKEHMH IUIAHHPYeMBbIX Ppe3yJbTaToB (Oco0eHHOCTH OLEHKH JIHYHOCTHBIX
pe3yJbTaToB

B cootBercTBuM ¢ TpeboBaHusAsMH CTaHIapTa JOCTH)KEHUE JTUYHOCTHBIX PE3yJIbTaTOB HE BBIHOCUTCS
Ha UTOTOBYIO OLIEHKY OOY4YaroLIMXCs, a SBJSETCA NPEAMETOM OLIEHKH 3(P(PEKTUBHOCTH BOCIMTATENIBHO-
00pa3oBaTeNbHON AEATENIBHOCTH 00pa30oBaTeIbHOrO yupexaeHus. [103ToMy oleHka 3THX pe3ysbTaToB
00pa3oBaTENbHON JCATENBHOCTH OCYIIECTBIISICTCS B XOJ€ BHEIIHUX HE MEpCOHU(DUIIMPOBAHHBIX
MOHUTOPHHIOBBIX MCCIIEA0BAHNUN HA OCHOBE LIEHTPAJIM30BAHHO pa3pab0TaHHOIO HHCTPYMEHTAPUSI.

OCHOBHBIM  OOBEKTOM  OLIGHKM  JIMYHOCTHBIX  PE3YJIbTaTOB  CIYXUT  C(HOPMHPOBAHHOCTD
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBHIM, BKIIIOUaEMBIX B CJIEYIOIIME TPU OCHOBHbIE OJI0Ka!

1) C(bOpMI/IpOBaHHOCTB OCHOB Fpa)K,Z[aHCKOﬁ NICHTHUYHOCTHU JIMYHOCTH,

2) TOTOBHOCTb K IIEpEXody K CaMOO6p8.30BaHI/IIO Ha OCHOBC yqe6HO-HO3HaBaTeHBHOﬁ
MOTHUBALlMHU, B TOM YHCJIC TOTOBHOCTD K BBI60py HalIpaBJICHUA HpO(l)I/IJ'ILHOFO 06paSOBaHI/I$I;

3) C(bOpMI/IpOBaHHOCTB COMaJIbHBIX KOMHeTeHHHﬁ, BKJIIO4Yasd HLOCHHOCTHO-CMBICIIOBBIC

YCTaHOBKH U MOPaJIbHbIE HOPMBI, ONBIT COLUATIbHBIX U MEXIJINYHOCTHBIX OTHOILIEHUH, IPAaBOCO3HAHHUE.

Oco0eHHOCTH OLIeHKH MeTalnpeAMeTHbIX pe3yJIbTaTOB

®opMHpOBaHUE METANPEAMETHBIX PE3yJIbTaTOB O0OECIEYMBAETCS 3a CYET Y4YEOHBIX NPEIMETOB.
OCHOBHBIM 0OBEKTOM OIICHKH METANPEIMETHBIX PE3YJIbTATOB SBIISECTCS:

. CIOCOOHOCTP W TOTOBHOCTH K OCBOGHUIO CUCTEeMAaTUYECKUX  3HAHUI, ux
CaMOCTOSITEJIbHOMY IOTIOJIHEHHIO, IEPEHOCY U NHTETpaLiH;

. CHOCOOHOCTh K COTPYIHUYECTBY U KOMMYHHUKALIUY;

. CHOCOOHOCTh K PELICHHI0 JIMYHOCTHO U COLHUAIBHO 3HAUYHMMBIX MPOOJIEM U BOIUIOIIEHUIO
HalJICHHBIX PELICHUHN B IIPAKTUKY;

. CIIOCOOHOCTH ¥ TOTOBHOCTH K Hcrnonb3oBanuio KT B nensx o0ydeHus 1 pa3BUTHUS;

. CHOCOOHOCTh K CAMOOPraHU3aluU, CaMOPETYJISLUN U PEDICKCHH.

OneHKy TOCTHKEHHUS METaNpeJAMETHBIX Pe3yJIbTaTOB IJIAHUPYETCS MPOBOJUTH B XOJ€ PA3NUYHBIX
MpOLEAYD.

B xome Tekymiel, NpOMEXYTOYHOH OLEHKHM OydeT OLIEHUBAThCS JOCTH)KEHHE TaKuX
KOMMYHHUKATHBHBIX U PETryJIATUBHBIX JEHCTBUI, KOTOpBIE TPYIHO WIIN HELIEIecO00pa3HO MPOBEPSTh B X0O/1€
CTaHJApTU3UPOBAHHON HWTOrOBOM NpPOBEpOYHON pabOTHI, HAMpUMEpP, YPOBEHb C(HOPMUPOBAHHOCTU
HAaBBIKOB COTPYAHMYECTBA WJIM CAMOOPTaHU3ALIHH.

OpHOM M3 OCHOBHBIX MPOILEIYp HMTOTOBOM OLIEHKH JOCTHMKEHHS METAlpeIMETHBIX pPe3yIbTaToB
ABIIETCA 3aluTa OOYYarOUIMMKCS HMTOrOBOIO HMHAMBUAYAJIbHOTO TmpoekTa. WToroBoil mpoexT
npescTaBisieT co00i y4eOHbI MPOEKT, BHIMOIHIEMbIH 00yJYaroIMMCs B paMKax OJHOTO MJIM HECKOJbKHX
y4eOHBIX MPEIMETOB C IEJbI0 MPOJAEMOHCTPUPOBATH CBOM JOCTHKEHHS B CaMOCTOSITEIbBHOM OCBOEHUU
cojiepKaHusl N30paHHBIX 001acTeil 3HAHWN W/MIM BUJOB JESTEIBHOCTH U CIIOCOOHOCTH MPOEKTUPOBATh U
OCYLIECTBIISATh  II€JIECOO0Pa3HYI0 M pe3yJIbTaTUBHYIO  JIESTENbHOCTh  (y4eOHO-IIO3HABATENbHYIO,
KOHCTPYKTOPCKYIO, COLIMATIbHYIO, XYJJ0’KECTBEHHO-TBOPUECKYIO, HHYIO).

BeinonHenne MHIMBUAYAIEHOTO UTOTOBOTO MIPOEKTa 003aTENBHO I KaXKI0ro 00yJaromerocs, ero
HEBBINOJIHEHHE PABHOLIEHHO MMOTYYEHHIO HEYOBIETBOPUTEIHHON OLIEHKH [0 Y4eOHOMY IIPEIMETY.

3ammra NOPOEKTa OCYIIECTBISAETCS B IMPOLECCE CIEHHUATBHO OPraHW30BaHHOW JAESATENbHOCTU
KOMHUCCHUH 00pa30BaTEIbHOTO YUPEXKIECHUS WM Ha HIKOJBHON KOH(pepeHUuu. Pe3ynbTaThl BBHIIOIHEHUS
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MPOEKTa OIICHUBAIOTCS MO HMTOraM PACCMOTPEHHs] KOMHCCHEW MpeACTaBICHHOIO MPOJIYKTa C KpaTKou
MOSICHUTENILHON 3aIIMCKOH, MPE3EHTAMN 00YyJaIoLIerocs U OT3bIBa PYKOBOIUTEIIS.

Oco0eHHOCTH OLIeHKH NPeJIMEeTHBIX pe3y/JbTaTOB

OCHOBHBIM OOBEKTOM OIEHKH IUIAHUPYEMBIX PE3YJIBTATOB IO MPEAMETy «XUMHUS» SIBISICTCS
CIOCOOHOCTh K PELICHHIO y4eOHO-ITO3HABATEIbHBIX M YYEOHO-NPAKTHUECKUX 33734, OCHOBAHHBIX Ha
M3y4aeMoM Y4eOHOM Marepuaie, C HCIOJb30BAHHEM CIIOCOOOB JEHCTBHUI, OTBEYAIOIIHUX COACPHKAHHUIO
yueOHOro  mpeaMera, B TOM  4HCI€  METalmpeaMETHBIX  (IIO3HABaTENbHBIX,  PErYJSTUBHBIX,
KOMMYHUKATHUBHBIX ) IEHCTBUM.

HopMmbl OleHKH 3HAHUI, YMEHH I, HABBIKOB Y4AaIMXCS 110 XUMUH

Pesynbratel 00yueHHs] OLIGHMBAIOTCS MO MATHOAUIbHOM cucreme. lIpu OIEHKE YYHTHIBAIOTCA
CIIEAYIOIINE KaUeCTBEHHBIE MI0KA3aTENIN OTBETOB:

— ri1yOuHa (COOTBETCTBHE M3YYEHHBIM TEOPETHUYECKUM 0000IEHUSIM);

— OCO3HAHHOCTH  (COOTBETCTBHE TpPeOyeMbIM B IMpPOrpaMMe yMEHHUSM IPUMEHSTH
MOJIYYEHHYIO HH(POPMAIHUIO);

— MOJIHOTA (COOTBETCTBUE 00bEMY MPOTrpaMMbl U HHPOPMAIIUU yIeOHUKA).

[Ipu orieHKe yYUTHIBAIOTCS YUCIIO M XapaKTep OMIMOOK (CyIIECTBEHHBIEC WIH HECYIIECTBEHHBIE).

CymiecTBeHHbIe OIIMOKH CBSI3aHbI C HEJOCTATOUYHOM TTTyOMHOM U OCO3HAHHOCTBIO OTBETA (HAIIPUMED,
VYEHUK HETPAaBHIBHO yKa3aJ OCHOBHBIC NMPU3HAKH TOHATUH, SBICHUM, XapaKTEPHBIC CBOWCTBA BEIICCTB,
copMynupoBai 3aKOH, MPABWJIO W Mp. WM YYCHHK HE CMOT NPUMEHHTH TEOPETHYECKUE 3HAHHS IS
OOBSICHEHUSI M TIPEJCKa3aHUs SIBJICHUH, YCTAHOBJICHUS NMPUYUHHO- CIICACTBCHHBIX CBSI3€H, CpaBHEHUS U
KJ1acCU()UKALMU SIBICHUH U T.II.).

HecymecTBeHHble OMMOKHM OINPEAETSIOTCS HEMOJHOTOW OTBeTa (HAampumep, YHylIeHHE U3 BHUAY
KaKoro-mmbo HexapakTepHOro (axkTa MpH OMHCAHMM BellecTBa, mporecca). K HUM MOXXHO OTHECTH
OTOBOPKHU, OMHUCKH, TOMYIIEHHbIE IO HEBHUMATEIFHOCTU (HallpuMep, Ha J1Ba U Ooyiee YpaBHEHHM peaKIIHii
B MTOJIHOM HOHHOM BHJI€ IONYIIIEHa OJHa OIHNOKa B 0003HAYCHHH 3apsa HOHA).

Pe3ynbratel 00y4eHHs] MPOBEPSIOTCS B MPOIECCE YCTHBIX U MUCHMEHHBIX OTBETOB YYAIUXCS, a
TaK>Ke TIPH BBHITIOJTHEHUH UMHA XHMHYECKOTO IKCIICPUMEHTA.

Ouenka ycTHoro orsera. Ormerka «5»:

. OTBET MOJIHBIM U MPABWIBHBIA HA OCHOBAHUH U3Y4YCHHBIX TCOPUI;

. MaTepuanl M3JI0KEH B OIPEACICHHOW JIOTUYECKOW IIOCIENOBATENBHOCTH, JIMTEPATYPHBIM
S3BIKOM;

. OTBET CaMOCTOSATEIIbHBIN.

OT1meTKka «4»:

. OTBET MOJIHBIN U MPABWIbHBIA HA OCHOBAaHUU U3YYECHHBIX TEOPUI;

. MaTepHuall U3JI0KEH B ONPEIETCHHOW JTOTMYECKON MOCIEA0BATEIbHOCTH, TP ITOM JTOIMYIIEHbI
JIBE-TPH HECYIIECTBEHHBIE OMUOKH, UCTIPABIICHHBIE IO TpeOOBaHMIO yunuTenss. OTMeTka«3»:

. OTBET TOJIHBIKA, HO TPU STOM JIOMYIIEHA CYIIECTBEHHAs ONIMOKAa WM OTBET HEMOJHBIN,
HECBS3HBIN.

OT1MmeTKa «2»:

. Ipy OTBETE OOHAPY)KEHO HEMOHHMAaHWE YYallUMHCS OCHOBHOTO COJEp)KaHUS Y4eOHOTO
MaTepuaiga WIH JOMYIIEHbl CYIIECTBEHHBIE OIMMOKH, KOTOPBIC YYAIIUHCS HE MOXKET HCIPABUTH IPHU
HaBO/SILIUX BOMPOCAX YUUTEIIA.

OT1meTrka «1»: OTCyTCTBHE OTBETA.

OuneHka 3KCNepuMeHTAIbHBIX YMEHU I

OneHka CTaBUTCSI HA OCHOBAaHWHU HAOIOEHUS 32 YUaIllUMUCS U TUCbMEHHOT'0 OTYETa 3a
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pabory.

OTMeTKAa «5»:

. paboTa BBITIOJIHEHA TTOJTHOCTHIO, TPABUIIBHO; ClICTIaHbI MIPABUIbHBIC HAOIOICHUS U BBIBO/IBI,

. OKCIIEPUMEHT OCYIIECTBIICH IO IJIAaHY ¢ YYETOM TEXHHKHU O€30MacHOCTH W MPAaBHII PaOOTHI C
BeIIECTBAMH U 000PYI0BaHUEM;

. MIPOSIBJICHBI OPTaHU3AIIMOHHO-TPYAOBBIE YMEHHUsI (TIOIIEP)KUBACTCSl YUCTOTa pabodyero Mecra u
MOPSIIOK Ha CTOJIE, S)KOHOMHO MCIOJIb3YIOTCS PEaKTHBHI).

OtmeTka «4»:

. paboTa BBITIOJIHEHA IMPABHIBHO, CACJIAHBI MPABWIbHBIC HAOIIOJCHUS W BBIBOJBI, IPH ITOM
AKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WM JOIYIIECHBI HECYIIECTBEHHBIE OMIHMOKH B pabOTe C BEIIECTBAMU
1 000py/IOBaHHEM.

OtMmeTKa «3»

. paboTa BBIMIOJIHEHA MPABUIBLHO HE MEHEE YeM HAIOJOBHHY HJIM JOIYIICHA CYIICCTBCHHAS
omuOKa B X0JIe IKCIICPUMEHTa, B OOBICHCHHH, B OPOPMIICHUN PaOOTHI, B COOJIIOJICHUH TPABWII TEXHUKH
6e3omacHOCTH Tpu paboTe C BeUleCcTBaMH U 00OpYyIOBaHHEM, KOTOpas UCIPABISIETCA MO TPeOOBAHMIO
YUUTEIS.

OTMeTKAa «2»:

. JIOTIYIIICHBI J1Be (M 0oJiee) CyIIECTBEHHBIC OIMMOKUA B XOJA€ IKCIICPUMEHTa, B OOBSICHCHUU, B
oopmiieHnn pabOTBI, B COOJIOJICHUU TPABHJI TEXHUKH OC30MACHOCTH TpU paboTe C BEIICCTBAMH H
000pyIOBaHUEM, KOTOPBIE YUIAIIUHCS HE MOXKET UCIIPABUTH JIaXe 110 TPSOOBAHUIO YIHUTEIIS.

OtMeTtKka «1»:

. paboTa He BBINOTHEHA, Y YYalllerocsi OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMEHHUS.
Ouenka yMeHUH peliaTh 3KCNePUMeHTAIbHbBIE 32724l OTMeTKa «5»:

. TUTaH PEIeHUsl COCTABIIEH MPaBUIILHO;

. MPABUIILHO OCYIIECTBIICH MOA00p XUMHUYECKUX PEAKTUBOB U 000PYI0BAHMUS;

. JTAaHO TIOJIHOE OOBSICHEHUE U CIIeTaHbl BBIBOIBI.

OT1meTka «4»

. TJIaH PeIIeHUs COCTaBJICH MPABUIBHO;

. MPaBUJILHO OCYIIECTBJICH TMOM00p XUMHUYECKUX PEAKTUBOB U OOOPYIOBaHMS, MPU STOM
JOTYIIEHO He 00Jiee TBYX HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BHIBOJIAX.

OT1meTka «3»:

. TUTaH PEIleHUsl COCTABIIEH MPaBUIIBHO;

. MPAaBUIIHO OCYIIECTBIEH MOAOOP XMMHUYECKUX PEAKTHBOB W OOOPYIOBaHMs, HO JOMYIIeHA
CyIIECTBeHHAsI OIIMOKA B OOBSICHEHUH U BBIBOJAX.

OTmerka «2»:

. JomyIeHbl ABe (1 Oosiee) OMMOKK B IUIAHE PELICHHs, B MOAOOpPE XUMUYECKUX PEAKTHBOB U
000pyI0BaHus, B O0OBSICHEHUHN U BBIBOJIAX.

OtmeTka «1»: 3a/1a4a HE penIeHa.

OueHka yMeHHs pellaTh pacueTHbIe 32124l OTMeTKa «5»:

. B JIOTUYECKOM PACCY)KJIEHUU W pEIICHHH HeT OMHOOK, 3ajJavya pelieHa paluOHAIbHBIM
CIIOCOOOM.

OT1meTKa «4»:

. B JIOTUYECKOM PACCYXJICHUU M B PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HepaIrMoOHAIBHBIM CITOCOOOM WJIH JOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.
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OTmerka «3»:

. B JIOTHYECKOM PACCYXJICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYCKAeTCs CYIICCTBCHHAS
omuOKa B MAaTEMaTUIECKUX pacueTax.

OTmeTKa «2»:

. UMEIOTCS CYIIECTBCHHBIC OITUOKHU B JIOTHYECKOM PACCYXKICHUH U B PCILICHUH.

OtMmeTtka «1»: OTCyTCTBHE OTBETa Ha 3aJlaHUE.

OuneHka NMCbMEeHHBIX KOHTPOJIbHBIX PadoT

OTmeTka «5»:

. OTBET TMOJHBIA U TPaBWIbHBIN, HAa OCHOBE HW3YYEHHBIX TEOPHii, MPHU ITOM BO3MOXKHA
HECYILIECTBEHHasl OIIMOKa.

OTmeTKa «4»:

. OTBET HEIOJIHBIN WU TOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OITHOOK.

OT1meTka «3»:

. paboTa BBINOJIHEHA HA MEHEE YeM HaIlOJIOBUHY, MOMYIIeHA OJHA CYIIECTBEHHAs OIINOKa U TPU
3TOM J[BE-TPHU HECYIIIECTBCHHBIE.

OT1MmeTKa «2»:

. paboTa BBINOJHEHA MEHBIIE YEM HAMOJOBUHY WU COAEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.

OTtMmeTKka «1»: paboTa HE BBIOIHEHA.

[Ipu orieHKe BBHIMOJIHCHHUS MMCbMEHHOW KOHTPOJIBHONW PabOThl HEOOXOAMMO YYUTHIBATH TPEOOBAHMS
eMMHOTO Op(hoTrpadUIeCKOro perkuMa.

OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO PabOTy KOPPEKTHPYET MPEIIIeCTBYIOLIUE MPH BBHICTABICHUU
OTMETKH 32 YETBEPTh, OTYroIue, TOI.

Ouenka ymeHuil NPOBOAUTH HAOIIOACHUS

Yuutens A0KEH YIYUTHIBATH:

- MPAaBUIILHOCTH MPOBEICHUsI HAOIIOICHUH 110 3aJaHHIO;

- YMEHHE BBIJIEISITH CYIIECTBEHHBIE TPU3HAKHU Y HA0II01aeMOT0 00BeKTa(IpoIiecca);

- JIOTUYHOCTh W HAYYHYIO TPAMOTHOCTh B OQGOPMIICHHH pPE3y/IbTaTOB HAONIOJACHUNA W B
BBIBOJIAX.

Ormerka «5»:

- MPABUJIBHO 0 33JJaHUI0 YYUTENs IPOBEACHO HAOII0IeHHE;

- BBIJIETICHBI CYIIIECTBEHHBIC TPU3HAKHK Y HAOI01aeMOro 00beKTa(Ipolecca);

- JIOTUYHO, HAYYHO, TPAMOTHO 0(OPMIIEHBI PE3YyIbTaThl HAOTIOCHHI U BHIBOJIBI.

OTmeTKa «4»:

- MPaBUJIBLHO 10 33/IaHUI0 YIUTEIS TIPOBEICHO HAOIIOACHUE;

- MIPU BBIJICTIEHUHN CYIIECTBEHHBIX MPU3HAKOB y HAOMIOgaeMOro o0bheKkTa (Tporiecca) Ha3BaHbl
BTOPOCTETICHHEIE;

- JOTyIIeHa HeOPEKHOCTh B 0(hOpPMIICHHH HAOJIOICHUI U BHIBOJIOB.

OTmeTka «3»:

- JIOTTYIIIEHBI HETOYHOCTH U 1-2 OMMOKHM B IPOBEACHUH HAOIIOICHUH 110 3aJaHUI0 YUUTEs;

- MpH BBIICTICHUU CYIIECTBEHHBIX TIPU3HAKOB Yy HaOmomaeMoro oObekTa (Tporiecca)
BBIJICTICHBI JIUIIb HEKOTOPHIE;

- nomymieHbl omuoku (1-2) B opopMieHnr HaOMIOICHUH 1 BHIBOJIOB.

OTmeTKa «2»:

- JomyIieHbl omuoku (3-4) B mpoBeIeHUH HAOTIOIEHUHN 10 3aJJaHUI0 YIUTEIIS,

22



- HEIMPaBUJIILHO BBIJICJICHBI MPU3HAKK HA0II01aeMOT0 00beKTa(mporiecca);

- JonyiieHsl omuoku (3-4) B opopmiieHHH HAOIIOACHUH U BHIBOJIOB.

Ot1merka «1»:

- HE BJIaJICET YMEHUEM MMPOBOIUTEH HAOIIOICHHE.

OueHka yMeHUI ¢ TeCTOBBIMHU 3aJaAHUSIMU:

«5» - 100-90 % 3amanus; «4» - 89- 70 % 3amanus; «3» - 69-50% 3amanus, «2» - 49-20% 3aganus.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KITACC
HaumenoBanue
Ne KonuyectBo yacoB [KonTpoJubHbie padorsilIpakTuyeckue
pas3ziesioB
1. TeopeTnueckue OCHOBB] 3 0 0
OpPraHu4eCKON XUMHH
2. YTieBoaopoibl 13 1 1
3. Kucnopoaconepxariue 13 1 1
OpraHUYECKUe
COETUHEHUS
4. A3oTcoaepikaiye 3 0 0
OpraHUYecKue
COCIUHEHUS
S. BricOKOMOJIEKYIISIpHBIE 2 0 0
COCIUHEHUS
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 [TPOTPAMME
11 KJIACC
HaunmenoBanue
Ne KonungectBo yacoB [Kontpoubnsbie padorsilIpakTudyeckue
pas3iesoB
1. TeopeTnyeckue OCHOBBI 13 1 1
XUMHUH
2. Heoprannueckast Xxumus 17 1 2
3. XUMHS ¥ )KU3Hb 4 0 0
OBIIEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOTPAMME




MMOYPOYHOE INIJTAHUPOBAHHUE

BocnurartesibHas 1eATEJbLHOCTh YYHMTeJIsl HA YPOKax IO NpeaMeTy XHMHUSI MNpeanosaraer
cjeayionee):

* YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUI MEXIY YUUTEIEM U €r0 yYeHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUSTHIO yYaIlMMHUCS TPeOOBaHUHM W MPOCHO y4YUTENs, NIPUBJICUCHUIO WX BHUMAHUS K
oOcyk1aeMoi Ha ypoke (3aHSITUH) MHPOpPMAIUH, aKTUBU3AI[UHN UX TIO3HABATEILHOU e TEIIbHOCTH;

* MOOYXX/IEHHE YYCHHKOB COOJIO/IaTh Ha ypOKe (3aHATHH) OOIICTPHUHSITHIC HOPMBI TOBEIACHUS,
npaBujia OOMIEHUS CO CTapIIMMH (YYUTESISIMH) M CBEPCTHUKAMM (YUCHUKAMH), TMPUHIIUIBI y4eOHOM
JUCIUIUIMHBL U CAMOOPTraHU3alUu;

* MPHUBJICYCHUE BHUMAHUS YYCHHUKOB K LIEHHOCTHOMY AaCIEKTy M3Yy4aeMbIX Ha YpOKax (3aHITHSX)
ABJICHHW, OpraHM3alus WX pabdOThl C TMOJy4aeMOH Ha Ypoke (3aHSATHH) COLMAIBHO 3HAYMMOMN
uHpopManrell — MHUIUUPOBAHUE €€ OOCYXIEHUS, BBICKA3bIBaHUS YYALIMMHCS CBOEIO MHEHHUS IO €e
MIOBOJY, BEIPAOOTKU CBOETO K HE OTHOILICHMUS,

* UCIHOJB30BaHME BOCHUTATENBHBIX BO3MOXHOCTEH coAepKaHHUs y4eOHOro TpeaMeTa 4depes
JEMOHCTPALIMIO  JIETSM  MPUMEPOB  OTBETCTBEHHOIO, TPAXKJAHCKOTO  IOBEICHHS, IPOSBICHUS
YeNI0BEKOIIO0US U 100pOCepAeUHOCTH, Yepe3 Mo100p COOTBETCTBYIONIUX TEKCTOB JIJISl UTEHUS, 3a4a4 JJIs
pelieHus, TpoOIeMHBIX CUTYaAIUi Al OOCYXKICHHS B KJ1acce;

* IPUMEHEHHE Ha YPOKE (3aHATHM) UHTEPAKTUBHBIX (POPM pabOThl ydaluxcs:

- UHTEJUICKTYaJbHBIX WP, CTUMYJIUPYIOIIMX IIO3HABATEIbHYI0 MOTHBAIMIO YYCHUKOB;
IMIAKTUYECKOTO TeaTpa, IAe IMOJyYeHHbIE Ha ypoKe (3aHSATHH) 3HAHUS OOBITPBIBAIOTCS B TEATPAIBHBIX
MOCTAaHOBKAX;

- IUCKYCCHH, KOTOPbIE JAIOT y4alllUMCs BO3MOXHOCTh MPHUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOTO
JMajora;

- TPYNHoBOil paboThl MM PabOTHl B Mapax, KOTOpble ydaT OOydarolIMXcs KOMaHIHOW paboTe u
B3aUMOJIENCTBHIO C IPYTUMH JIETHMH;

* BKJIIOUYEHHUE B YPOK (B 3aHATHE) UTPOBBIX MPOLEAYDP, KOTOPhIE IOMOTaOT MOAEPKaTh MOTHBALIUIO
7eTell K TOJMYYEHHUIO 3HAHWH, HAJNAXKWBAHWIO IO3UTHBHBIX MEXIIMYHOCTHBIX OTHOIIEHWH B KIacce,
MIOMOTal0T YCTaHOBJIEHUIO JOOpOKenaTeIbHON aTMOoc(ephl BO BpeMs ypoKa (3aHATHS);

* WHHUIMUPOBAHHE M TOJJICPIKKA MCCIEIOBATEIBCKON JEATETBHOCTH OOYYaroIUXcs B paMKax
peanu3ai UMHA WHAWBUAYAIBHBIX M TPYIIIOBBIX MCCIIEI0BATEIBCKUX MPOEKTOB, YTO AACT MIKOJIHHHKAM
BO3MOYKHOCTh HPUOOPECTH HABBIK CAMOCTOSITENIHOIO pEIIeHUs] TEOPEeTHYECKOM mpoOiaeMbl, HaBBIK
TeHEepUPOBaHUS U OPOPMIICHHUS COOCTBEHHBIX MJCH, HABBIK YBAXKUTEIHHOI'O OTHOLICHUS K UYKUM HIESIM,
o(opMIIeHHBIM B paboTax Apyrux HccienoBaresnel, HaBbIK MMyOJIMYHOTO BBICTYIUICHUS Nepes ayAuTOpHUei,
apryMEHTHPOBAaHUS M OTCTAaUBaHMS CBOECH TOUKH 3PEHUS.

OcymecTBisieTcs yepes:

Ha pecuonansnom, MyHUUURAIbHOM U 8CEPOCCUIICKOM YPOBHE:

eyyacTHE B MNPEAMETHBIX OJMMIHUAAAX (OYHBIX M 3a0YHBIX), MPEAMETHBIX KOHKYpCax, HaydHO-
MPAaKTUYECKUX KOH(EPEHITNIX, COPEBHOBAHHMSIX.

Ha ypoene kopnyca:

e crieliMaIbHO pa3paboTaHHbIE 3aHATHS — COOBITUHHBIE YPOKH, IIOCBSIIEHHBIE HCTOPUYECKUM JaTaM U
COOBITHSIM, OHJIAMH-IKCKYPCHUM KOTOpPbIE, DACHIMPSIOT 00pa3oBaTelbHOE MPOCTPAHCTBO IpenMeTa,
BOCIIUTBHIBAIOT YBAKEHHUE K UCTOPUUECKUM JIMIHOCTSIM, JIFOJISIM HaYKH, JIFOOOBB K MPEKPACHOMY, K TIPUPOJE,
K POJHOMY Kparo;

®3HAKOMCTBO C DAa3JIUYHBIMHU JOCTH)KCHUSMH HAyKd W TEXHUKH, OOCYXICHHE HKOJIOTHYECKUX
po0JieM, UCCIIEIOBAHUS U BHECEHUE MPEAJIOKEHUN IO MUPOYCTPOMCTBY;

25



® MpoBelIeHUE YYEOHBIX (OMUMITUAMBI, 3aHUMATEIbHBIC YPOKU M ISITHMHHYTKH, YPOK - JIeJIOBas
Urpa, ypoK — MyTEHISCTBUE, YPOK MAaCcTep-KJIacc, YPOK-UCCIEIOBaHUE U JIp.) U yU4eOHO-pa3BIIeKaTeIbHbBIX,
CHIOPTHBHBIX MEPONPHATHH (KOHKYpc-urpa «IIpeaMeTHbIi KpoccBOp1», TypHUP «CBOS Mrpay, BUKTOPHHEI,
JUTEepaTypHAst KOMITO3HIIHS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYPCHS U Jp.);

®  HCIIOJIb30BaHHE BH3YAJIbHBIX 00Pa30B (IIPEIMETHO-ICTECTHUCCKOM CpEbl, HAINISIHAS arduTarus
IIKOJIBHBIX CTCHJIOB, MPEJAMETHON HANpPaBICHHOCTH, COBMECTHO MPOU3BOAMMBIC BHICOPOIMKH IO TEMaMm
ypoKa);

e yyacTUE TIEIaroroB-npeAMeTHUKOB B CoBeTe MNPOQPMIAKTHKE 110 BOIPOCAM HEYCIIEBAOIIUX
00y4JaroIMxcsi ¢ IeJIbI0 COBMECTHOIO COCTAaBJICHHS IUTaHA JIMKBUAAIMK aKaJeMHUYECKON 3aJI0JDKCHHOCTH
IO MpeIMEeTaM;

® y4aCTHUE TEIarorOB-TIPEAMETHHKOB B POAUTEIHCKUX COOpAHUSIX YUCOHBIX OTACTICHUIA.

10 KJIACC
No Tema ypoka JyeKTpOHHBbIe(HU(PPOBBIE)0OpPa3oBaTEIbHbIE
pecypcsbl

1 [IpenMeT opraHnyeckoil XumMuu, eé bubnunoreka  https://lesson.edu.ru/lesson/a9f3d191-
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efbl6fa49f6a

2 'Teopusi CTpOEHUS OPraHUuYECKUX bubnnoreka https://lesson.edu.ru/lesson/c935a58c-
coenuHenuil A. M. byrneposa, eé ab0Oe-4¢59-9dcf-20517ae4b52e
OCHOBHBIE MTOJIOKEHHUS

3 [IpencraBienue o kinaccuukauu bubnmoreka  https://lesson.edu.ru/lesson/726ee099-

oprannyeckux BemecTB. Homenknarypa  |e1a9-410f-b8be-b4cb589aeadl
(cucremaTHyecKasi) U TPUBHAJIbHBIE
HAa3BaAHWA OPraHNYCCKUX BEIICCTB

4 AJTIKaHBI: COCTaB U CTPOEHHUE, bubmmoreka  https://lesson.edu.ru/lesson/399fdd14-
TOMOJIOTUYECKUU P 4bal-48e5-a428-dael10d492c6e

S MetaH 1 3TaH — IpocTenIne bubmmoreka  https://lesson.edu.ru/lesson/258ddc06-
[IPEACTaBUTENMN AJTKAHOB ec23-473c-b3d7-ed82fcaddd02

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA bubnunoreka  https://lesson.edu.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399

7 JTUJIEH U MPOIUJIEH — MpocTeiine bubmuorexka  https://lesson.edu.ru/lesson/05ab5925-
[IPEICTaBUTEMN AJTKEHOB ba8e-499e-840b-70b5e8db71ae

8 [TpakTuyeckas padora Ne 1. «ITomyuenne |bubanorexa  https://lesson.edu.ru/lesson/53cd2379-
DTUJICHA U U3YYEHUE €0 CBOUCTBY 2a45-43b1-9167-7ebcdaf03ce0

9 Ankanuensl. byraguen-1,3 u bubmuorexka  https://lesson.edu.ru/lesson/6df23393-
MeTmiOyTaauen-1,3. [onydenue 6f08-4b9f-ae01-a983b95b854a
CUHTETHUYECKOTO KayuyyKa U Pe3UHbI

10 AJKUHBI: COCTaB U 0COOEHHOCTH cTpoeHus, bubmmorexka  https://lesson.edu.ru/lesson/05¢9a929-
TOMOJIOTMUECKUHN Psii. ALIETHIIEH — 6741-4d7c-84b5-009292468356
[IPOCTEHIINN IPEICTABUTEIND AIKUHOB

11 BbiurciieHns 1o ypaBHEHUIO XUMUYECKOMN
[peaKIu
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12 ApeHnsl: 6eH301 1 Toiayon. TokcuuHocTh  [bubnumoreka  https://lesson.edu.ru/lesson/d86d7d00-
ApPCHOB d5b4-491d-aded-c3ddal9feef4

13 ['eneTnueckast CBSI3b yrieBOJOPOIOB, bubnmoreka  https://lesson.edu.ru/lesson/6¢91964 1-
MPUHAJICKANTUX K Pa3IMIHbIM KiaccaM  (7956-4130-b1fd-c7e71db395d7

14 [IprpoaHble HICTOUHUKH yriaeBoaopoaoB: |[bubnmoreka  https://lesson.edu.ru/lesson/99557aSe-
[PUPOJHBIN ra3 u nonytHeie HePTsHBIE  [2221-43e0-97b8-983de535¢c44d
ra3bl, HeQTh U MPOYKTHI €€ mepepaboTKu

15 [ [pupOoHbIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHbIE HEPTIHbIE
ra3bl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu

16 KoHTposibHast paboTa 1o pa3aeny bubnuorexa https://lesson.edu.ru/lesson/6abf1680-
«YTIIE€BOOPOIBI» 4eb5-4612-8ea5-44d63cccf518

17 [IpenenbHble OJHOATOMHBIE CITUPTHI: bubnuoreka https://lesson.edu.ru/lesson/5439¢18b-
METaHOJ U 3TaHoJ. BoopoiHas cBs3b 7440-4b6f-bf84-c04fa471694f

18 MHOroaTOMHBbIE CIIUPTHI: ATUIICHTIINKOIIb U bubnnoreka  https://lesson.edu.ru/lesson/461aa9c8-
[JIMLEPUH cOef-4827-a8e5-d12a0bedc826

19 DeHouI: CTpoeHue MOJEKybl, (puznyeckue bubanoreka  https://lesson.edu.ru/lesson/649883b8-
1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE 7c5f-41£16-896e-10a2278b08f1

20 Anbaeruapl: GopManbaerul u bubnnoreka  https://lesson.edu.ru/lesson/8664b319-
aneTanbaerul. AleToH 0ba3-4945-b076-cb7ae5858b90

21 OIHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE [bubanoTeka https://lesson.edu.ru/lesson/b4feaa04-
KHUCJIOTBI: MypaBbUHAasl U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d

22 [TpakTuyeckas pabora Ne 2. «CpoiictBa  |bubaunoreka  https://lesson.edu.ru/lesson/9834d408-
pacTBOpa YKCYCHOM KHUCIIOTBI» 386d-444a-8de3-7efba8b98cdb

23 CreapuHOBas U OJEUHOBAsE KUCIOTHI, Kak  |bubianoTeka https://lesson.edu.ru/lesson/71ac4312-
[PECTaBUTENN BBICIINX KapOOHOBBIX a0d4-4945-a0eb-1e59cd5f4dof
KHCIIOT

24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

25 CrnoxHble 3(hUpbI KaK TPOU3BOIHBIE bubnuorexa https://lesson.edu.ru/lesson/71ac4312-
KapOOHOBBIX KUCIOT. ['uaponus cnoxHbix [a0d4-4945-a0eb-1e59cd5f4dof
HUpoB

26 PKupbl: Tuponns, NpruMeHEeHHeE,
OHoJoruUecKas poJib KUPOB

27 'YTIeBOIbI: COCTAB, K1acCU(UKAITHSI. bubnnoreka https://lesson.edu.ru/lesson/709ce43a-
Baxuelne npeIcTaBuTeNn: IIH0K034, deb6-4281-963b-01d2e212d4d0
bpyxTO3a, caxapo3a

28 Kpaxmai u 1euiton03a kak npupoausie  |bubnuorexka  https://lesson.edu.ru/lesson/690fbb76-
[TOJINMEPBI t94a-4f77-bbbe-3d3aec748f716

29 KoHTposibHast paboTa mo pa3aerny bubnuotexka  https://lesson.edu.ru/lesson/66a7bd94-
«Kucnopoaconepxaimue opraunueckue  [2bc5-4ec7-b7c¢7-f£893919d25a
COETUHEHUS

30 AMUHBI: METUJIAMUH U aHUJIVH bubmmoreka  https://lesson.edu.ru/lesson/0c608a59-

4c69-4481-839e-92051201b73e
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31 AMUHOKHCIIOTBI KaKk aM(pOTEpHbIE bubnuoreka https://lesson.edu.ru/lesson/c2{2f3d7-
OpraHMYECKHUE COETUHEHUS, UX 43d1-4873-ace0-78eca6009628
Ouronoruueckoe 3HadeHue. Ilentuapt

32 benky Kak mpupoIHbIe bubmuorexka  https://lesson.edu.ru/lesson/45b81dac-
BBICOKOMOJIEKYJISIPHBIE COCITMHEHUS acba-440e-99¢e3-14c3ba78050a

33 (OCHOBHBIE TOHATHUS XUMUHU bubnuorexka  https://lesson.edu.ru/lesson/45b8 1dac-
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUIN acba-440e-99¢e3-14c3ba78050a

34 (OCHOBHBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTmaccel, KaydyKHd, BOJIOKHA

11 KJIACC
N Tema ypoka JyeKTpOHHBbIe(HM(PPOBBIE)0OpPa3oBaTEIbHbIE
pecypcsl

1 XUMHUYECKUHN DIIEMEHT. ATOM. bubnuorexa https://lesson.edu.ru/lesson/20b1df2e-
DNIEKTPOHHAS KOHPUTYPAILHS aTOMOB 6ced4-435b-bo6dc-5155d30a45fa

2 [Tepuoaunueckuii 3akoH u Ilepuoanueckas [bubnuorexka  https://lesson.edu.ru/lesson/e7d48881-
crcTeEMa XMMHYECKUX 31eMeHToB /Jl. U. 055d-49da-a49c¢c-7375¢3d033e9
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUel CTPOCHHS aTOMOB

3 3aKOHOMEPHOCTH NU3MEHEHUSI CBONCTB bubmuorexka  https://lesson.edu.ru/lesson/2859ec02-
XUMHUUYECKHUX DJIEMEHTOB 1 X coenuHeHui |8ecd-4cd8-8531-edad962608fb
10 rpymnIaM U rnepuojam. 3HaueHue
MEePUOANYECKOI0 3aKOHA U CUCTEMBI
xumuueckux asemenToB .M. MenieneeBa
B Pa3BUTUU HAYKH

4 CtpoeHue BeriecTBa. XuMUYecKas CBsi3b, |bubOIMoTeKa https://lesson.edu.ru/lesson/a9c9a61e-
e€ BU/IbI; MEXaHU3MBbI 00pa30BaHUs e387-4ffe-bcfb-aca9¢7241b21
KOBAJICHTHOM CBA3U. BomopoiHas cBsA3b

S BanenTHocTh. DnekTpooTpuiatenbHocTh. bubnuoreka  https:/lesson.edu.ru/lesson/12bfc348-
Crenenb okucieHus. Bemecrsa 007£-4796-bcda-180fc6b720fe
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHUS

6 [loHsATHE O IUCIIEPCHBIX CUCTEMAX. bubmmoreka  https://lesson.edu.ru/lesson/8ae38be6-
lIcTHHHBIE U KOJUIOUJHBIE PACTBOPBI. e06f-4fae-9729-69903109f968
MaccoBast 107151 BeIlleCTBa B pacTBOpe

7 Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COEAMHEHUH.
['eHeTHYeCKas CBSI3b HEOPraHUYECKUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB

8 Krnaccudukanus Xxumuueckux peakuuii B bubnmoreka  https://lesson.edu.ru/lesson/75637222-

HEOPraHUYECKON U OPraHU4eCKON XUMUH.

d397-4b1a-810a-cc7bca9e8alc
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3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS DHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

9 Cxopoctb peakiuu. OOpatumMble peakuuu. bubanoreka https://lesson.edu.ru/lesson/fOcb5def-
XHUMHYECKOE PAaBHOBECHE 307e-4575-89d0-86041b603655

10 [IpakTrueckas padora Ne 1. «Bnusaue bubmuorexka  https://lesson.edu.ru/lesson/Oe4 1e568-
pa3IUYHBIX (DPAKTOPOB HA CKOPOCTH 0a2b-4605-bb92-35d1ab69f9ba
XUMHYECKON PEAKIIUN»

11 DJIEKTPOIUTHYECKAs JUCCOLUALIM. bubmmoreka  https://lesson.edu.ru/lesson/237cdb54-
[Tonsitue o BomopoaHom nokasarene (pH) [2787-4817-8330-6e027b075645
pactBopa. Peakiuu noHHOro ooMeHa.
['MIpOIN3 OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

12 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnoreka https://lesson.edu.ru/lesson/8f219cef-
peakiuu. [lonstre 06 amekTponuse 7a8a-44d5-b58a-b3d1b2eeb237
[pacIUIaBOB U PacTBOPOB COJIEH

13 KontponpHas paboTta o pasaeny bubnanoreka https://lesson.edu.ru/lesson/cc14f97b-
«Teopernyeckre OCHOBBI XUMUID) ada3-4ac9-al123-dadc40973c6f

14 MeTanibl, UX MOJ0KEHNE B bubnuoreka  https://lesson.edu.ru/lesson/a0dSbd16-
[leproanueckoil cucreMe XMMUYECKUX 683e-4ale-8073-70c604e9c862
rneMeHToB . 1. Menneneera u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IMe
(u3nyeckue cBOMCTBa METAIIIOB

15 CriaBbl METAIIOB. DJIEKTPOXUMHUYECKUN
psi1 HaNpsKEHUH METalIoB

16 XHUMHUYECKUE CBOMCTBA BAKHEUIIINX bubnuorexa https://lesson.edu.ru/lesson/e7{f8162-
METAIIJIOB (HATPUM, KaJuii, KalbIUH, 0d4d-40£8-b9f7-422c¢3e710750
MarHui, aJIOMUHAN) U UX COSAUHEHUIN

17 XHMMHUYECKHE CBOMCTBA XPOMa, MEU U UX
COeTUHEHNN

18 XHUMHUYEeCKHE CBOMCTBA ITUHKA, JKEJIe3a U UX
COCIMHEHUN

19 [TpakTuyeckas padora Ne 2. "Pemenue bubmmoreka  https://lesson.edu.ru/lesson/6545ec44-
DKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME 34c5-4316-826b-a648d7d6fet7
«Metamas"

20 HeMeTasmibl, X MOJ0KEHHE B bubnuotexka  https://lesson.edu.ru/lesson/2390b83e-
[lepuoanueckoit cucreMe XMMHYECKUX a935-4c96-bd3a-2526d9¢c1139
biaemenToB . M. Menneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21 Du3ryecKue CBOMCTBAa HEMETAILIOB. bubnuoreka https://lesson.edu.ru/lesson/ctb70c37-
AJUIOTpONIUS HEMETAJUIOB (HA IpUMEpE 2784-4c66-be05-b0966dffb673
KHCJIOPOJIa, cepbl, hocdopa u yriaeposa)

22 XHMMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
X COeIUHEHUN

23 XUMHUECKUE CBOICTBA a30Ta, pocodpa u
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X COCOUHEHUUN

24

XUMHUYECKUE CBOMCTBA yriepoJa, KpEMHUs
1 UX COCTUHEHUN

25

[[puMeHeHne BaXKHEUIIINX HEMETAIOB U
X COeOUHEHUN

26

O00011IeH e U cCUCTEMATH3AlMs 3HAHUH 110
TeMe «HemeTamnabsly. BerduciaeHus mo
YPaBHEHUSIM XUMHUYECKHX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenue
SKCHEPUMEHTAIbHBIX 33134 110 TeEMe
"Hemeramnsl"»

bubnmoreka  https://lesson.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b

28

KoHTpoJibHast paboTa 1o Temam
«Metame u «HemeTamisiy»

29

Heopranuueckue u opraHuueckue
kucinoTbl. Heopranmueckue u
OpraHMYECKUe OCHOBaHUS

bubnuorexka  https://lesson.edu.ru/lesson/35¢c2beS59-
f1c6-46c6-910c-46a0576d6924

30

AMdoTepHbIe HEOpraHUYECKHE U
opraHnueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIECTB

bubimoreka  https://lesson.edu.ru/lesson/46b429e4-
031c-43fb-a2ba-be9eObbeddef

31

Poib xuMuu B o0OecIie4eHuu
DKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MeTUITHBI

bubnuorexa https://lesson.edu.ru/lesson/acd826c¢f-
ba2d-49db-b216-ef7c26a84728

32

[IpencraBiaenus o0 OOIMX HAYYHBIX
[IPUHIUIAX TPOMBIIUIEHHOTO NOTY4YEeHUs
Ba)KHEUIIINX BEIIECTB

bubmmoreka  https://lesson.edu.ru/lesson/f5999557-
18c8-4853-83a0-588b1830407a

33

Uenosek B MHPE BEUICCTB U MAaTCPHUAIOB

34

XHUMHS U 300POBbE YEIIOBEKA
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

1. Xumus. 10 xnacc. ba3oBelii ypoBeHb: y4eOHUK 7151 0011e00pa30BaTeIbHBIX YUPEKICHHUH /
O.C. T'abpuensH. — M: «Ipoda», 2015. — 191, [1] c. : um.
2. INabpuensu O.C. Xumus. 11 kimacc. ba3oBelil ypoBeHb: YUeOHUK JJIs1 0011€00pa30BaTEIbHBIX

YUpEKIAECHUN. —7-€ U31l., crepeoTuil.- M: «JIpoday», 2018. — 223, [1] c. : un

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. INabpuensu O.C. HacronpHas kaura mist yautens. M.: biuk u K, 2008.

2. I'a6bpuensu O.C., bepeskun I1.H., YmakoBa A.A. u ap.Xumus. 11 kimacc: KOHTpOJIbHBIE U
npoBepounblie padboTsl Kk yueonuky O.C. ['abpuensina «Xumus. 11 xmacc. bazoBeiii ypoBeHb» . — 6-¢ U31I.,
crepeorurt. — M.: JIpoda, 2013. — 253, [3]

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Harnsaroe mocobue ¢ TeCTOBBIMU 3aJaHUSMHU 1T HHTEPaKTUBHBIX Hocok XMMMUS 10-11
KJIaCCOB.

2. https://lesson.edu.ru/

3 https://school.infourok.ru/videouroki

4, https://resh.edu.ru/

5

31


https://lesson.edu.ru/
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JIner koppeKTHPOBKH padoyeii NpOorpaMMbl
(moypounoro manupoBanus (I11T) paboueit mporpammsr)

IIpeamer: Xumus
Otnenenne: 10-11 xmacesl

VYuurens: [lerposa C./1.

20_/20___ y4eOHbIii rox

C 0
Tema ILnanupyemoe | MakTH4ecKoe IIpuyuna Hoco
Neypoka KOPPEKTHPOBKHU
YpOKa KOJI-BO YaCOB  [KOJI-BO 4YaCOB KOPPEKTHPOBKH
Tema ypoka
Yuurens /
«» 20r.
«COI''TACOBAHO»:
3amectuTens pykopoaurens no Y BP /
« » 20r.
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