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MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XMMHUU Ha YpOBHE CPEIHEro oOIero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUN K pe3yinbTaTaM OCBOCHUS (eaepalibHON 00pa3oBaTebHOW MPOTPAMMBI CPEIHETO
obmero o6pazoanus (POIl COO), mnpencraBieHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmm mnpenonaBaHus ydueOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peann3yrInX OCHOBHBIC
o0Opa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTernu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparnu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJIX0I0B K pa3pabOTKe MpOTrpaMMbl 10 XMUMHUH, K ONPEACTICHUIO O0Iel CTpaTerun
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI 00YJAIOUINXCS CPEICTBAMH yIEOHOTO TpeaMeTa « XUMUS JUIs
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHIIM KOHIeNTyanbHble monoxkenuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJAepKaHUsl, pe3ylbTaToB oOyuyeHUs U TpeOOBaHUM K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJIy4aeMO€  BBIMNYCKHMKaMH  0011eo0pa3oBaTesbHOM
OpraHu3aIid, SBISIETCS HEOTHEMIIEMOW YacThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAINOM pealln3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, IPUCYIIUX
IEJIOCTHOM CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTcs TO3HAHHS 3aKOHOB
pupobl, (POPMUPOBAHUS MUPOBO33PECHUS U OOMICH KYIBTYphl YENIOBEKA, a TaKKEe AKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpene. Peanmsyercs Xumudeckoe
o0pa3zoBaHue OOy4arONMXCS HA YPOBHE CPEAHETO OO0IIero oOpa3oBaHHs CPEACTBAMH Y4eOHOTO
npeaMera « XUMHS», COJCPKAHUE W TIOCTPOCHHE KOTOPOTO OTIPE/ICICHBI B MPOrpaMMe TI0 XUMUH C
yu€ToM crenupuKd HAyKH XUMUH, €€ 3Ha4eHHs B MO3HAHUU MPUPOIbl U B MaTE€pPHAIbHOM JKHU3HU
oOmiecTBa, a TaKke C Y4€TOM OOIIMX Iefell W MPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0CcoOYyI0 poJib B COBPEMEHHOM
UBWIM3AIIMY, B CO3JaHWM HOBOM 0a3bl MaTepuadbHON KyIbTyphl. OHa BHOCHT CBOW BKJIaja B
(dbopMHpOBaHHE PALMOHATIFHOTO HAYYHOTO MBIIJICHUS, B CO3[JaHKE L[EIOCTHOTO MPECTaBIEHUs 00
OKPYKaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMHUU Ha
OCHOBE MMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPY>KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOJIEHCTBYS C IPYITMMH €CTECTBEHHBIMHM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJBTYpPbI, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TPYy/Ja U KM3HU KaXKIOro YjeHa
obmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHIl
HaIpaBJIeHa Ha pelIeHUe ITI00aTbHBIX MTPOOJIEM YCTOWYMBOTO Pa3BUTHSI YE€JIOBEUECTBA — ChIPbEBOM,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKOI 0€30MacCHOCTH U OXPaHBI 310POBbSI.

B cootBerctBUM € OOmMKMMH UENSIMH W TPUHIUIAMHU CpPEAHEro oO0Iero oOpa3oBaHUs
conepxkanue mpenmera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOILIEKYIbTYpPHYIO MOATOTOBKY OOYYalOIIUXCs, HEOOXOAUMYIO WM s
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COIMYMA,
IPOJOJKEHHUs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CoCTaBIAIOMNUME NTPeIMETa « XUMUS SBIAIOTCS 0a30Bble Kypchl — «Opranndeckas XuMus» 1
«O0mas 1 HeopraHuveckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HayKM: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOYECHHEM 3HaHUH U3
oOmielt XuMuM) U opranuyeckod xumun. @opMHUpOBaHUE JAaHHOM CUCTEMbI 3HAHUHN MPH U3YUYEHUH
npeaMmera o0ecrneyrBaeT BO3MOXHOCTh PACCMOTPEHHs] BCETO MHOrooOpas3usi BEUIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas U HeopraHuyecKas
XUMUsD» chopMHUpOBaHA B IporpaMMe MO XMMHMU HAa OCHOBE CHCTEMHOTO MOAXOJa K W3YYCHMIO
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yuyeOHOro MaTepuanga W OOYCIIOBJICHa HWCTOPHUYECKM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAaHUW Ha
ONPENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHHM BELIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCHUUYECKON TEOPUHU CTPOCHUS OPTAHUYECKUX COCTUHEHUH, a TAaKKe
Ha YPOBHE CTEPEOXUMHUYCCKUX U IEKTPOHHBIX MPEICTABICHU O CTpOeHUH BemecTB. CBeeHus 00
M3Yy4aeMbIX B KypCe BEIeCTBaX JAFOTCS B PA3BUTHH — OT YIIICBOJIOPOIOB JIO CIIOKHBIX OMOIOTHYECKU
AaKTUBHBIX COCTUHEHMI. B Kypce opraHmueckoil XMMHM MOJIy4aloT pa3BUTHE chOpMHUpPOBAHHBIC HA
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusi EPBOHAYAIBHBIC MPEACTABICHHUSI O XUMHYECKOUN CBSI3H,
KJIACCU(PUKAITMOHHBIX TMMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIICCTB OT HUX CTPOCHUS, O
XUMHYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHHsi B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCA
W3YYCHHBI Ha YypPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS TEOPETUYCCKHA MaTepual M
(aKkTOJIOTMYECKHUEe CBEICHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 9aCTHOCTH, B Kypce
«OO0mmass U HeopraHWYecKas XHMHs» OOYJAIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTH OCO3HATH
3HAYEHHE MEPUOMUECKOTO 3aKOHA C OOIIETEOPETHUECKIX U METOIOJOTHYECKUX MO3UIIUH, TITy0Ke
MOHSATh UCTOPUUECKOE U3MEHEHHE (DYHKIIMI 9TOTO 3aKOHA — OT 0000IIArONIeH 10 0OBSICHSIOMENH 1
MPOTHO3UPYIOLIEH.

Ennnas cucrteMa 3HaHUN O BaXHEWIIMX BEIIECTBaX, UX COCTABE, CTPOCHHUH, CBOWCTBAX W
MPUMEHEHHUH, a TAKKE O XMMHUUYECKUX PEAKLHUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
pononHsAercss B Kypcax 10 wm 11 KimaccoB 3neMEHTaMM  COJEp)KaHUS, HMEIOIHUMHU
KYJIbTYpOJOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBSI3U XUMHUH C IPYTUMHU HayKaMH, PACKPBIBAIOT €€ POJIb B TO3HABATEIBHOM M MPAKTUYECKOMN
JESTETHFHOCTH YeJI0OBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHUS K MPOIECCY TBOPUYECTBA B 00IaCTH
TEOPUM M TNPAKTHYECKUX NPUIOKEHUH XUMHUH, MOMOTAIOT BBIYCKHHUKY OPHUEHTHUPOBATHCA B
00IIeCTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIIUBATH
nHpOpMaLlMI0 M TPUMEHSTh €€ s TMOMOJHEHUS 3HAHWM, pelleHus HHTEJUIEKTYaJlbHbIX |
SKCMEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3adady. B 1enoM conepkaHue ydyeOHOro mpeaMmera
«XUMHS» JAHHOTO YPOBHSI HM3y4EHHUS OPHUEHTHPOBAHO Ha (OpPMHUpOBaHHE Yy OOy4aroIHuXcs
MHPOBO33PEHYECKON OCHOBBI Jii MOHUMaHUS (UIOCOMCKUX HUACH, TaKHMX KakK: MaTepualbHOE
€IMHCTBO HEOPTaHWYECKOTO M OPraHMYecKOro Mupa, oOyCIOBIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, ITO3HABAEMOCTh NPUPOJHBIX SBICHUN IMYTEM SKCIIEPUMEHTA W PELICHUS
MIPOTUBOPEUYUN MEXIy HOBBIMU (DaKTaMU U TEOPETHUYECKUMH MPEANOChUIKAMH, OCO3HAHHE POJIU
XUMHHM B PEUICHUHM 3KOJOTHYECKHX MpoOiieM, a Takke MpolieM cOepekKeHHUs: SHepreTHUECKUX
PECYpPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTepUAIIOB.

B nnane pemieHus 3a1a4 BOCIUTAHUSA, Pa3BUTHS M COLMATM3AIMKI 00YJaIOIUXCS IPUHSATHIC
MpOrpaMMON MO XUMHHM MOIXOJbl K OIPEACICHUIO COAECPKAHUS M IOCTPOEHHUS IpeaAMeTa
npenycMarpuBaoT (OPMUPOBAHHME YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHI, uMerommx 0a3oBoe
3HAYEHUE I Pa3IUYHbIX BUJIOB JESITEILHOCTH: pelIeHUs MpoOieM, oucKa, aHalu3a U 00paboTKu
uHpopMaluK, HEOOXOAWMBIX Ui MPUOOPETEHUS OIbITa MPAKTUYECKOW M HCCIeI0BATENbCKON
NESATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus, Tak U Ha
YpPOBHE CpeJIHero 001Iero 00pa3oBaHus, PH ONIPEACTICHUH COJIEP>KATEIbHON XapaKTEPUCTUKH TIeNIei
M3y4YeHUsl MpeAMeTa HaNpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCA
(dbopMHUpOBaHHE OCHOB XHMHUYECKON HayKh Kak OOJacCTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPAKTUYECKOW AESITENIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KylbTyphl. C
METOJMYECKON TOUKHM 3PEHUS TAKOW MOJIXOJ K ONPEIAECIEHUIO LEIEH U3YyYEHHUs IPEAMETA SBIISETCA
BIIOJIHE OIPaB/IaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TTIABHBIMHU IIENIIMU U3Y4eHUs IpeMeTa « XUMUs Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABHSAIOTCSA:

e (opmupoBaHHME CHCTEMbl XUMUYECKHX 3HAHMA KaKk BaKHEHIIeHd cocTaBIstoei
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpA, B OCHOBE KOTOPOM JIekKAaT KIIKOYEBBIC MOHATHS,
(dbyHIaMeHTalbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOGHUE H
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MOHMUMAHKWE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO  Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuEe W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX TMO3HAHHS BEIIECTB U
XUMHYECKUX PEaKIUii, HEOOXOUMBIX JJIsi IPUOOPETCHHSI YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB M XUMHYECKUX SIBJICHHM, WMEIONIMX MECTO B MPHUPOJIE, B MPAKTHUECKOH U
MMOBCEIHEBHOM JKU3HU;

® pa3BHUTHE YMEHHI U CIIOCOOOB JIEATEIHHOCTH, CB3aHHBIX ¢ HAOIIOACHUEM U 00BICHEHUEM
XAUMUYECKOTO OKCIEPUMEHTa, COONIONEHHEM TMpaBWi Oe30macHoro oopameHus ¢
BEII[ECTBAMHU.

Hapsimy ¢ atum, coaepkareibHas XapaKTEpPHCTHKA IENed W 3a7ad W3ydeHHUs IMpeaMeTa B
MPOrpaMMe MO XMMHH YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPHOPHTETAMHU B
cucteMe cpenHero obmiero oopazoanusi. CeroHs B NMPENOJaBaHUM XHUMUU B OOJIBIICH CTENEHU
oTIa€Tcs MPENOYTEHUE MPAKTUYECKON KOMITOHEHTE COJICpyKaHusl 00ydeHUs, OpUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHHUKA OOIIe00pa30BaTeIbHON OpraHu3allii, BJIaICIONIer0 He HAaOOpOM 3HAHUM,
a QYHKIIMOHAITBHON IPAaMOTHOCTBIO, TO €CTh CITIOCOOAMH U YMEHUSMHU aKTUBHOTO MOJTydeHUS 3HAHUT
Y IPUMEHEHUS UX B PEATbHOM JKU3HH JUTS PEIICHUS IPAKTHISCKUX 3a/1ad.

B cBsi31 ¢ 3TUM TIpH H3YYCHHH TIpeMeTa « XUMUSD) TOMUHUPYIOIIEee 3HAaUeHHE TPHOOPETatoT
TaKWe [EeH U 33JIa4H, KaK:

aJIanTarnus 00yJarnuXcsl K YCIOBUSAM TUHAMHYHO Pa3BHBAIOIICTOCS MHpa, (POPMUPOBAHUE
WHTEJUICKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIIBHOMY TPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKH3HEHHBIX CHUTYaIlUsAX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

(dhopmupoBaHUE y OOYJArOIINXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHITHH ), MEIOIINX
VHUBEPCATBHOC 3HAUCHUE JUIS Pa3IMYHBIX BUJOB JCATCIBHOCTH: pEIICHHS MpoOieM, IOHCKa,
aHanu3a ¥ 00paboTKM HMH(pOpPMANNK, HEOOXOIUMBIX IS TMPHUOOPETCHHUS OMbITa JCATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B I[IO3HAHUM XUMHUHU, a TaKkXKe i1 OLEHKH C TO3ULUN
9KOJIOrMYecKOi 0€30MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMUYECKUX IIPOLECCOB HAa OPraHu3M
4eJl0BEKa U IPUPOJIHYIO CPEy;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
00yJaroIMXCcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C >KM3HEHHBIMHU IMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHaiu3a y4eOHOM M Hay4YHO-NOMYJISIpHOM MH(OpPMALMM XHUMHYECKOTO
COJIepKaHNUS;

(hopMHpoBaHHE U PAa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
Ha0JI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH JIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y 00yJaromuXcsl YOSk IEHHOCTH B TYMAaHUCTHUECKON HAIIPaBICHHOCTH XUMHUH, €€
BAKHOM PpONM B peIIeHWH TJI00albHBIX NPOOJIEeM palMOHAIBHOTO MPUPOJIONOIb30BAHMUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypcOB U COXPAaHEHHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEPEKHOTO OTHOIIECHUS K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPHOOpETEeHUs
OTIbITa WCIOJB30BAHUS MOJMYUYCHHBIX 3HAHUM AJIsi MPUHATHS T'PAMOTHBIX PEIICHWH B CHUTYyalMsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSIMH.

B yueGHOM mnaHe cpemHero oOmiero oOpazoBaHus MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4MciIO YacoB, OTBEAEHHBIX ISl U3YYCHHs] XMMUHU, Ha 0a30BOM YpPOBHE CPEIHETO
obmrero o6pazoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kiacce —
34 gaca (1 gac B Hefento).



INTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMWHN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00y4JaIONTUMUCS ITPOrpaMM
cpeaHero oOmero o0pa3oBaHUs (JMYHOCTHBIM, METAaNpeAMETHBIM M TpeaAMeTHbIM). HaydaHo-
METOIUYECKON OCHOBOM ISl pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUSI IPOTPAMM CPETHETO
o011ero 00pa3oBaHUS SBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/.

B cooTBeTcTBUM C CHCTEMHO-JIEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeAMETa «XHUMHUSA» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHUsl BbIIEIEHbI
CJIEYIOIIME COCTABJIAIOILILE:

OCO3HaHUE OOYYAIOIIUMHCS POCCUICKONW TpakTaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIMU K 0OY4YCHHIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHWH JMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BON HayKH XUMUU;

FOTOBHOCTb M CIHOCOOHOCTh OOYy4arolIUXcs PYKOBOJICTBOBATbCS B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPHUCYIIUMH  IIEJIOCTHOM CHCTEME XHMHYECKOTO
o0pazoBaHUs;

HaJIM4uue NMPaBOCO3HAHUS SKOJIOTMUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS ITpeIMeTa « X UMHUS» TOCTUTAIOTCS B €IMHCTBE YUeOHOH U
BOCIIUTATEILHON JESATENHPHOCTH B COOTBETCTBUU C TyMAaHHUCTHYECKUMH, COIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJI€AlaMU POCCHIICKOTO Tpa)KIaHCKOro o00IlecTBa,
NPUHATHIMU B OOIECTBE HOPMAaMH W TMpaBUJIAMH MOBEACHHUS, CHOCOOCTBYIOIIMMH Mpolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHMS TUYHOCTH 00Y4arOIIUXCSl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMeTa «XUMUsS» OTpaxaloT CPOPMUPOBAHHOCTD
OTIbITa MIO3HABATEIBLHOM U MPAKTUYECKOH AeATeIbHOCTH O0OYyUaIONIMXCs M0 peaan3aluy NPUHATHIX B
oOu1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIHUTAHMSA:

OCO3HaHUS O0Y4YaIOIIMMHUCA CBOMX KOHCTUTYIHMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBJICHUs] O COLMAJIBHBIX HOPMax U TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATENbHOCTU IMPHU CO3JAaHUU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY ¥ aPTyMEHTHI IPYTUX MIPU
aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEJHI0 OTEYECTBEHHON XUMUU;

YBa)KEHHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO TPUMEHEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh PE3yabTaT AIUTENbHBIX HAOTIOACHUN, KPOTIO TIIUBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

WHTEpeca U TI03HABATENbHBIX MOTHBOB B MOJIYUEHUHU U TMOCIEIYIOIEM aHalu3e HHPOpMAaIH
0 MEePEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XHMHYECKUMHU SIBICHUSIMH, U TIPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



FOTOBHOCTU OILIEHMBATh CBOE MOBEACHUE M MOCTYIIKM CBOMX TOBApHUIIEH C MO3ULIMMI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUNA STUX MOCTYIKOB;

4) popMuUpOBaAHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 370pOBOTO M Oe3omacHOro ooOpasa JKU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 3710POBEIO;

coOroieHHs TIpaBmII 0E30TMaCHOTO 0OpAIICHUS ¢ BEIIECTBAMHU B OBITY, MOBCEAHEBHON KU3HU
U B TPYAOBOM JAEATEIBHOCTH;

TMOHMMAaHMSI IEHHOCTH TIPaBUJI UHIUBUIYaJTbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS
B CUTYAIUsIX, YIPOXKAIOIINUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUsSI TMOCJEACTBUI W HENPHUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOIEHUS aJIKOTOJIA,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEOBATEIIbCKON  JIeATEIHLHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHUH MPAKTUYECKUX 3a/ad  COIHATbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPaKTUUYECKOMY U3YUEHHIO MPodecCuil pa3TuyHoOro poja, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYIY, JIOIIM TPYJa U pe3yJabTataM TPYA0BOHU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYATBHOW TPAEKTOPUU 00pazoBaHus, OymyIiei
npodeccur M peaau3aiui COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUU, HIHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH 1ETIECO00Pa3HOTO OTHOMICHHUS K MPHUPOJIE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMAaHMs TJI00ANTbHOIO XapakTepa 3KOJOTHUYECKUX MpoOseM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUs BOIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HETIPUATHUSA ICUCTBUM, TPUHOCIIINX BPEl OKPYKAIOIIEH MPUPOTHOM Cpeie, YMEHUS
MIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMYECKUE MOCIEACTBUS IPEIAIPUHUMAEMbIX AEUCTBUM U
MPEeAOTBPALLATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOM KyJIbTYpbl, OIbITA
JEATENBbHOCTH  SKOJIOTMYECKOW  HAIlpaBICHHOCTH, YMEHHMS  pPYKOBOJCTBOBATbCS UMM B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLIMANBbHON MPAKTHUKE, CIIOCOOHOCTU M YMEHHsSI aKTHBHO
MIPOTUBOCTOATH UCOJIOTUHN XeMO(poOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00IIeCTBEHHOM MPaKTUKU;

MOHUMAaHH CHenuPUKN XUMUU KaK HayKd, OCO3HaHUs €€ poinu B (PopMHpOBaHUH
paIMOHAIFHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUH IEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MHpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUN
mpo0ieM CoOXpaHeHHsI MPUPOIHOTO PABHOBECHS,

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW INMBHIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH U BAXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIbTYpPbI, PEIICHUH TIOOANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKOH, MUIIEBON U SKOJOTHYEeCKON 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, 00eCTieueHnn
YCIOBUHM YCHEIIHOTO TPY/la U AKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJI0TO UJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TPaMOTHOCTH: [OHUMAaHUsA  CYIIHOCTH METOJIOB  TO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BAaTh MOJMy4YaeMble 3HAHUS IS
aHalM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHS
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nenath 000CHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C HETbI0
MOJTYy4YEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO MCIOJB30BaTh XUMUYECKUE 3HAHUS JIJISl pelIeHHs MpoOieM B
pEATbHBIX KU3HEHHBIX CHTYAIHSIX;

HHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKON NESATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30oBaHMI0O W CamMOOOpa30BaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUM 10 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHBIX chepax MpoPhecCHOHATHLHON NeITETbHOCTH.

METAINIPEAJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOCHUS YU€OHOT0 MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYUMBbIE [UIsI (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYyYarOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexTnpeMeTHbIE) OOIIeHayYHbIe IOHSTHS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHCIII/I(l)I/IKy MCTOAOB MO3HAaHHA, HWCIOJIB3YEMBIX B CCTCCTBCHHBIX HayKaxX (MaTepm{, BEUICCTBO,
SHEPTHUsl, SIBJICHHE, TIPOIIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBAHKE, HAOIIOICHIE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE);

YHUBEpCaJbHbIe YueOHbIE ACUCTBUS (IT0O3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
obecrieunBaromue GopMupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIUAIBLHON KOMITETCHITUH
00yJaroImXcs;

CITOCOOHOCTH 00yJaroIIIXCst HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS B IO3HABATEILHOM M COLIMATILHON
IIPAKTHUKE.

MeramnpeaMeTHBIE pE3yAbTAaThl  OTPAKAIOT OBJIAJICHWE YHUBEPCAIbHBIMH  Y4eOHBIMU
MMO3HABATEIbHBIMHI, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J1€HCTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSTENIFHO  (OPMYIMPOBaTh M aKTyaJU3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpeNeNsATh IIeH JICITCIIbHOCTH, 3aJaBas MapaMeTphl M KPHUTEPUU WX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIBHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh NPH OCBOCHUHM 3HAHUH MNPUEMBI JIOTHYECKOTO MBIIUJICHUS — BBIACIATH
XapaKTepHbIC TMPU3HAKKM TIOHATHMA W  yCTAHABJIMBaTh MX B3aUMOCBS3b, HCIIOJIH30BATH
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIAaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3W MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKUE pacCyXJIeHusl (MHIYKTUBHBIE, A€TyKTUBHbBIC, [0 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PAacCMATPUBAEMBIX SBICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKITFOYCHUS;

MPUMEHSTh B TMpOIecce IMO3HAHUS, HCIOJIb3yeMble B XUMHUU CHMBOJIUYECKHE (3HAKOBbHIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICIbHBIC MPEACTABICHUS — XMMHUYECKUH 3HAaK (CHMBOJI) JJICMEHTA,
XUMHUecKas GopMysa, ypaBHEHUE XUMHUUECKON PeaKIuu — PU PEIICHUHU Y4eOHbIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3a/ay, MPUMEHITh Ha3BaHHBIE MOJICNbHBIC TPEACTABICHUS JUIS BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB M XUMUYECKUX PEaAKIIHA.

2) 6azoBbIe UCCIEA0BATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKIX PEAKIIHIA;

dbopMynupoBaTh LETM W 3aJa4d  WCCIEIOBaHHS, MWCIOJb30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIEHO c(hOpPMYITHpPOBaHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMH CaMOCTOSITEIHHOTO TUIAHUPOBAHUS M TPOBEIACHHUS YUEHUYECKHX
AKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOATh 332 XOJOM TMpOIecca, CaMOCTOSTEIHHO
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MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIUpPOBaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEIOBAHUS, COCTABISITH OOOCHOBAHHBIA OTYET O MPOJICITAHHON
pabore;

prOOpeTaTh ONBIT YYCHUYECKON UCCIIE0BATENILCKOM M POCKTHOM 1A TEILHOCTH, TIPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY MOMCKY METOJIOB PEIICHHs IPAKTUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB I03HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(OPMaIK (HayqHO-TIOMYJIsIpHAs JIUTEpaTypa
XHUMUYECKOTO COJAEp)KaHUs, CHpPaBOYHBIE TOCOOMs, pecypchl VHTepHeTa), aHaIM3HpPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUIOB U (DOPM MIPEICTABICHHS, KPUTHIECKH OIICHUBATH €€ JOCTOBEPHOCTh
U HEIPOTHUBOPEUUBOCTH;

(dbopMynHpoBaTh 3ampockl W TPUMEHSTH pa3IMYHbBIE METOIBl IPHU TOUCKE U OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHUSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MpUOOpPETaTh OIBIT HCIOIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BbIOMpATh ONTUMANbHYIO (OPMY MpEJICTaBICHUs HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCII0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA MPU pabOTEe C XMMHUECKON HHPOpMAaIUEN:
MPUMEHATh MEXKIpeAMETHbIE ((PU3NYEeCKue W MaTeMaTH4eCKHe) 3HAKU U CHUMBOJIbL, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOU TeMbl B XOJ€ IUaiora W/HiId JUCKYCCHUH,
BBICKa3bIBaTh  HJieH, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO  BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Mpe3eHTaluel pe3ylbTaTOB II03HABATEIBHOW JAEATEIBHOCTH, MOJIY4YE€HHBIX
CaMOCTOSTEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIIOJHEHUH XMMHUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON PAabOTHI MO HMCCIEIOBAHUIO CBOICTB M3ydaeMbIX BELIECTB, pealM3alil y4eOHOTO
npoekrta U (OpMyIMpPOBaTh BBIBOJBI IO pe3yjibTaTaM HpPOBEAEHHBIX MCCIEJOBAHUN IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYXAEHUS 1 0OMEHa MHEHHSIMH.

OgiiaieHNe YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSATEJIBHO IUIAHUPOBaThb W OCYIIECTBIIATH CBOKO IIO3HABATENbHYIO JESITEIbHOCTD,
ompenenss e€ LeIM U 3aJa4d, KOHTPOJMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
IIpe/UIaraéMblii aJrOpuT™M AECUCTBUI IpU BBINOJHEHHMHM YYE€OHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO MX PEIICHUS ¢ Y4ETOM IOJIYYCHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOEHUS Kypca «OpraHnyeckas XuMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XWMUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MUpPA, POJM XUMHHM B TIO3HAHWM SIBICHUH MPHUPOABI, B (POPMUPOBAHHM MBIIUICHUS WU
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl pelleHHs
MPAKTUYECKUX 3aJad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEAE;

BJIaJIEHUE CUCTEMOM XUMHYECKUX 3HaHUM, KOTOpas BKIIFOYAET: OCHOBOIOJIAratoIfe MOHATHUS
(XMMUYECKHI DIIEMEHT, aToM, »JJIEKTPOHHas o000JOYKa aromMa, MOJIEKyla, BaJeHTHOCTb,
ANEKTPOOTPHUIATENIFHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
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COKpaI€HHasi), MOJib, MOJIIpHAsi Macca, MOJIIPHBIN 00BEM, YrIIEpOAHbIN CKeNneT, (PyHKIMOHAIbHAS
IpyIIa, pajukai, U30Mepus, 30Mepbl, FOMOJIOTMYECKUH Psill, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO.
U a30TCOJIEPIKAINE COCTUHEHUS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbBIE
COEJIMHEHUS ); TEOPUU U 3aKOHBI (TEOpUsi CTPOEHMsI OpraHuueckux BeuiecTB A. M. bytieposa, 3akoH
COXPAaHEHHUS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XMMHH; MUPOBO33PEHUYECKHE
3HAHUS, JIEKAIIME B OCHOBE IOHUMAHHUS NPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKUX SIBICHUH,
(aKTOJIOTHYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBEe, MOJYYCHHH W O€30TIaCHOM HCIOJIb30BAHUHU
BAYKHEHIIINX OPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIC MPU3HAKU TOHATHIA, YCTAaHABIMBATH UX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU OMNMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (opMysl OpraHNYeCKUX BEIIECTB U
YpaBHEHUH XMMHYECKUX PEAKIUI, U3roTaBIMBATh MOJIEIM MOJIEKYJ] OPraHMYECKHUX BEIECTB AJIs
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATh NPUHAIJIEKHOCTh H3YUYEHHBIX OPTaHUYECKUX
BEILECTB 10 UX COCTaBY U CTPOSHUIO K OIpeIeIEHHOMY KilacCy/TpyIie coeIuHeHUH (YTri1eBOJ0pOIbI,
KHUCIIOPOJ M a30TCOJEPIKAIll€ COEIUHEHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaTb UM
Ha3zBaHUs O cuctemarndeckoir Homernkiarype (IUPAC), a Takke NpUBOAWTH TpPUBUAIBHBIC
Ha3BaHMs OTNENbHBIX OPraHMYECKUX BEHIECTB (ITUJICH, MPOIMWIEH, AlleTUJIEH, 3TUJICHIJIHKOJIb,
rmnepuH, ¢eHous, ¢GopMmanbIerus, ameTagbAerdj, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIIOTA,
OJIEMHOBAs KUCJIOTa, CTeapUHOBAs KUCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMall, eJUIi0103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSl OIpPEAEIsATh BUIbl XUMHYECKOW CBSI3M B OPraHMYeCKHUX
COeIMHEHUX (OIMHAPHbIE U KPATHBIE);

C(OPMHUPOBAHHOCTb YMEHHUSl TPUMEHSTH IIOJIOKEHUSI TEOPUHM CTPOEHHUS OPraHUYECKUX
BemectB A. M. ByrnepoBa 11t 00BsSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHHS; 3aKOH COXPAHEHHs MACChl BEILIECTB;

c(OpMHPOBAHHOCTb YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE, GU3NUECKUE U XUMUYECKHE
CBOMCTBA THUMHMYHBIX MPEACTAaBUTENIEH Pa3IMUHBIX KIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH,
STWJICH, TPOMWJIEH, aleTwieH, OyramueH-1,3, merunOyraawen-1,3, OEH30J7, METaHOJ, 3TAaHOI,
STUJICHIVIMKOJb, NIMLEPUH, (EHOJ, aleTalbIeru], MypaBbUHas U YKCYCHas KHCJIOTHI, IJIIOKO3a,
Kpaxmall, LeJIJIHJI03a, aMUHOYKCYCHAsi KHUCJIO0Ta), UIUIIOCTPUPOBATh T'€HETHUYECKYIO CBA3b MEXIY
HUMH YPaBHEHHUSMHM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMH C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyur;

Cc(OPMHUPOBAHHOCTb YMEHMSI XapaKTepU30BaTh UCTOUYHUKH YIJIEBOJOPOAHOTO ChIpbs (HE(PTH,
IPUPOJHBIN T'a3, yroiip), COCOOBI MX MEpepadOTKM M IMPAKTHUYECKOE MPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCIEHHS [0 XUMUYECKUM YpPaBHEHUSIM (Macchbl,
00BbEMa, KOJIMUYECTBA MCXOJHOTO BELIECTBA MJIM MPOAYKTa PEAKLUHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXO/HBIX BEIECTB UM POAYKTOB PEAKIIUHN);

c(OPMHUPOBAHHOCTh YMEHHUI BIIAaJeTh CUCTEMOI 3HAHUN OO0 OCHOBHBIX METOJAaX HAay4yHOTO
MIO3HAHHUS, UCTIOJIb3YEMbIX B XMMHHM IIPU U3YYEHHUH BEILECTB U XMMHUUYECKHX SIBJICHUH (HaboeHue,
U3MEpEeHUe, SKCIEPUMEHT, MOJIEIUPOBAHKE), UCIOIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS VIS
NPUHATUS PEUIeHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C BELIECTBAMU M MX
IIPUMEHEHHEM,;

c(OPMHUPOBAHHOCTh YMEHHUI COONIOJaTh IMpaBHJia MOJB30BaHMS XUMHMUYECKOW MOCYION H
na0opaTOpHBIM 00OpYJAOBaHUEM, a TAKKe MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIIOJHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHHH IUIAHUPOBAaTh M BBHIMOJHATh XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHHus] OpraHUYECKUX BELIECTB IPHU HArpeBaHUM, IOJIyYEHUE JTUJIEHA U U3YUEHHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMN OPraHUYECKUX BEIIECTB, JE€HATypalus OElKOB IpU HAarpeBaHUM,
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I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH MIPH 0OpaIIeHUN C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYIOBaHHMEM, MPEIACTABIATh PE3YJIbTaThl XUMHUYECKOTO
SKCTIIEpUMEHTa B (pOpMeE 3aIMCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIUNA U (POPMYIHPOBATH BHIBOIBI
Ha OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHATU3UPOBATh XUMHUECKYI0 HH(OPMAIHIO,
MOJIy4aeM Y0 U3 Pa3HBIX HCTOYHHUKOB (CpECTBA MaccoOBOU nHpopMaIiu, HTEpHET U IPYTHX);

cOpPMHPOBAHHOCTh yYMEHUW COONIOJaTh TMPaBWJIA JKOJOTHYECKH  IIeJIeCO00pa3HOTro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTH B LIEIISIX COXPAHEHUSI CBOETO 3/I0POBbSI M OKPYKAOIIIEH
IIPUPOJHOM Cpelibl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA JKMBBIE OPraHU3MBbl OIPENEIEHHBIX
OpraHn4eCKux BCHICCTB, INMOHHWMAasA CMBICIT ITOKa3aTCIId HI[K, MOSICHATH Ha IMpUMCEpPax CIIOCOOBI
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[GI\/JICTBI/I$I Ha OpraHu3M 4€JIOBCKA,

JIIsA 06y‘-IaIOHH/IXC$[ C OIrpaHUYCHHBIMU BO3MOKHOCTAMMU 3I0POBbs: YMCHUC IPUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHHA BEIIECCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUTSL CJICTIBIX M CIAO0OBHISANINX OOYUJAIONIUXCS: YMEHHUE HCIIOJIB30BAaTh Pellbe(HO-TOUCUHYIO
cucteMy o0o3nauenuii JI. bpaitns mist 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl 0OCBOCHUSI Kypca «O0Ias 1 HeopraHudeckasi XMMHUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUUYECKONW COCTABJISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPa, POJI XMMHUHU B TIO3HAHWUHW SIBICHUN TPHUPOABI, B (HOPMHPOBAHMM MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (QYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOUW Il  pEeIICHHUs
MPAaKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO H
MPUPOJHON Cpeae;

BJIaJICHUE CUCTEMON XMMHMUYECKUX 3HAaHUM, KOTOpasi BKJIIOYAET: OCHOBOMOIATAIOLIUE MOHSITUS
(XMMUYECKHUl JIEMEHT, aTOM, M30TOI, S-, P-, 0- AMEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, AEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBaJICHTHAasl, MOHHAs, MeTa/lIn4yeckasi, BOJOPOJHAs), KpUCTa/NIMyecKass peuiéTKa, THUIIbI
XUMHYECKUX PEAKIIHM, pacTBOP, AIEKTPOIUTHI, HEITEKTPOIUTHI, AIEKTPOIUTHIECKAS TUCCOIMALINS,
OKHUCJIUTEIh, BOCCTAHOBUTEb, CKOPOCTh XMMHUECKON peakliy, XUMUYECKOEe PaBHOBECHE); TEOPUH
1 3aKOHBI (TEOPHS AJICKTPOJIUTUUYECKON AUCCONMAINK, mepuoandeckuii 3akoH . M. Mennueneesa,
3aKOH COXpPaHEHUS! MacChl BEUIECTB, 3aKOH COXPAHEHHs U MPEBPAILEHUS SHEPTUU MPU XUMHUECKUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHYECKUE 3HAHUS, JISKALTUE
B OCHOBE TNOHHMMAaHHUs MPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOTUYECKUE
CBEICHMUS O CBOMCTBaxX, COCTaBe, IOJYyYCHHH U O€30IaCHOM HCIHOJb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN JAEATEeIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISBIISATh XapaKTEPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh MX
B3aMMOCBSI3b, UCIIOJIF30BAaTh COOTBETCTBYIOIINE MMOHATHUS MPU OMHCAHUN HEOPraHUYECKUX BEIIECTB
U UX MPEeBpALICHHI;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUYECKYI) CHUMBOJHUKY Uil COCTaBIICHHS
(bopMys BEIIECTB ¥ YpaBHEHUI XUMHUYECKUX peakinii, cucteMaTrueckyro Homenkinarypy (IUPAC)
Y TPUBUAIbHBIC HAa3BaHMs OTICIBbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIH ra3, YriIeKUCIbIN ras,
aMMHAK, raiéHas n3BeCThb, HETal€Hast U3BECTh, MUTHEBAS COJA, MTUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUH OIpenessTh BAICHTHOCTh U CTENEHb OKUCICHHS XUMHYECKHUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJI XUMUYECKOW CBSI3U (KOBalleHTHAasi, MOHHAS,
MeTaJIn4yeckasi, BOJOPOAHAS) B COCAMHEHUSAX, THUI KPHUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO
BelleCTBA (aTOMHasi, MOJIEKYNSpHAs, HOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAIIKHOCTh HEOPraHUYECKUX BEIIECTB 110
X COCTaBy K OIpeAeiIEHHOMY KJIAcCy/TpyIe COeAMHEHUU (TPOCThIE BEIIECTBA — METAUIBI H
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);
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c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI Tiepuoandeckoro 3akona /. . Menneneena
U IEMOHCTPUPOBATH €TO CUCTEMATH3UPYIOLTYI0, OOBSICHUTENFHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKUX
anemeHToB 1—4 nepuonoB Ilepuoanueckoit cuctembl xumuueckux anemeHToB 1. M. Menpeneena,
UCIIOJIB3Ysl TIOHATHS «S-, P-, O-2JIEKTPOHHBIC OpPOHMTANINY, «IHEPreTUYECKUE YPOBHU», OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHUsl CBOMCTB XMMMUYECKUX 3JIEMEHTOB M MX COEIMHEHUH IO MepuojiaM U
rpynnam [lepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (ONMHCHIBATH) OOIIME XUMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHNE FT€HETUUECKOH CBSA3H
MEXAY HEOPraHWYECKMMH BEIIECTBAMU C IOMOILIbI0 YPaBHEHUIH COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;

Cc(OPMHUPOBAHHOCTh YMEHHS KJIACCH(PUUIUPOBATh XMUMHUYECKHE PEAKIUU TI0 PAa3IUIHBIM
MpU3HAKaM (YUCILY U COCTaBY pearupyroliX BEIIECTB, TEIIOBOMY 3(PPEKTy peakinu, U3MEHEHUIO
CTETeHEW OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUIN COCTaBIISATh YPAaBHEHUS PEAKIMM pa3IWYHbIX THUIIOB, HOJHBIE U
COKpAIEHHBIE YPAaBHEHUS pEaKMii HOHHOTO 0OMEHa, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH peaKkLun
UIYT 10 KOHIIa;

c(OpMHUPOBAHHOCTh YMEHHI NMPOBOIUTH peaKLnu, MOATBEPKIAAIOIINE KaUeCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BEIECTB, PACHO3HABATH OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH paACKpBIBATH CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKInii;

c(OpMUPOBAHHOCTh YMEHUU OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKklHUu OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIIEHNUS XUMHUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO
BozaeiictBus (mpunHnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XMMHUECKHE MPOIIECCHI, JEKallie B OCHOBE
MPOMBIIIJIEHHOTO TOJIyY€HHUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke CcHOpMHUPOBAHHOCTH
MpeicTaBiIeHU 00 OOUIMX HAy4YHBIX NPUHIUIAX W HIKOJOTUYECKUX MpoOJieMax XUMHYECKOIrO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BHIYUCIEHUS C UCIIOJIb30BAHUEM MOHATHS «MacCcoBast
JI0JIsl BEUIECTBa B PACTBOPE», OOBEMHBIX OTHOILIEHHUI Ta30B MPU XUMHUYECKUX PEAKIUAX, MacChl
BEIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce MM 00bEMY OJIHOTO U3
YYacTBYIOIIMX B PEaKIMH BEUIECTB, TEIUIOBOrO 3¢ (ekTa peakiiui Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BEILIECTB, MPEBPAILICHUSI U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh yYMEHHUH COOMIOJaTh IpaBHJIa IMOJB30BAHHUS XUMHUYECKOW TOCYIOoN H
nabopaTopHbIM 000PYAOBAHHEM, a TaKXKe IMpaBUiia OOpalEHUsI C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUUN IUTAHUPOBATb M BBIMIOJNHATH XUMHYECKUNH HKCHEPUMEHT
(pasnokeHue MepoKCUAa BOAOPOJIa B MPUCYTCTBUU KaTalau3aTopa, ONpe/esieHue cpebl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATBHOTO MHIMKATOPA, BIUSHUE PA3NIUYHBIX (AKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peakiny, peakliui HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIuu Ha Cyib(aT-, KapOoHaT-
U XJOPUA-aHUOHBI, HAa KAaTHOH aMMOHHs, pELIEHHE OHKCIEPUMEHTaJbHBIX 3a7ad MO0 TeMaM
«Mertamne» u «HemeTamibl») B COOTBETCTBUH C TPaBUIIAMU TEXHUKH 0€30MaCHOCTH MPU 0OpallieHuU
C BemlecTBaMH U J1a0OpaTOPHBIM OOOpPYIOBAaHHEM, MPEIACTABIATH PE3YyIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3aliCH YPaBHEHUN COOTBETCTBYIOMINX peakiuii U GOpMyIUpOBATH BBIBOIBI
Ha OCHOBE ITHUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO WH(GOPMAIIHUIO,
MOJIy4aeMYI0 M3 Pa3HBbIX HICTOYHHUKOB (CPECTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

cOPMHUPOBAHHOCTh yYMEHHUH COOMIOAATh MpaBHJa 3KOJOTHMYECKH I1eJ1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOH A€ATEIILHOCTH B LIEJSIX COXPAHEHHsI CBOETO 3/I0POBbsI M OKpYXKaroIei
IIPUPOJHON Cpezbl, OCO3HABaThb ONACHOCTh BO3ACHCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX
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BEIIECTB, MOHMMAs cMbica mokasartens [1/IK, moscHATh Ha mpuMmepax crocoObl YMEHBIICHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JIIs OGy‘-IElIOH_[I/IXCH C OIrpaHUYCHHBIMU BO3MOKHOCTAMMU 3I0POBbs: YMCHUC IPUMCHATH 3HAHUA
00 OCHOBHEBIX JOCTYIIHBIX METOAAaX IMMO3HAHHA BCIICCTB U XUMHWYCCKUX SIBJ'IGHI/II;'I;

IUISL CIIENBIX M CJIA00BUAAIIMX OOY4YaIOIIUXCS: YMEHUE HCIIOJIB30BATh PENbe(PHO-TOUECUHYIO
cucremy obo3Hauenuii JI. bpaiins st 3anucu XuMuueckux Gopmy.

COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer opranudeckoil XMMUU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYEHUE B TOJIYyYECHUU
HOBBIX BEUIECTB U MaTepHasioB. Teopus cTpoeHus: opraHndeckux coenqunenuii A. M. byrneposa, eé
OCHOBHBIE TOJIOkKEHUSI. CTPYKTYpHBIE (HOPMYIBI OPraHMYECKUX BEHIECTB. [ OMOJIOTHS, U30MEPHSL.
XuMu4deckasi CBSI3b B OPraHUYeCKUX COCTMHEHUSX — OJIMHAPHBIE i KPaTHBIE CBSI3U.

[IpencraBnenune o knaccupUKaMK OPraHUYECKUX BemiecTB. HomMeHKIaTypa opraHWYecKux
COCTMHEHUH (CUCTEMATHYeCKasi) U TPUBHAJIbHBIC HA3BAHUS BAXHEHIINX MPEICTaBUTENIEH KIIacCOB
OpPraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIBHBIE METOJBI M3YYEHHUS BEIIECTB M HMX IMPEBPAIICHUN: O3HAKOMJICHHE C
oOpasramMu OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha UX OCHOBE, MOJICITHMPOBAHHE MOJICKYJ
OpPraHWYECKUX BEMIECTB, HAOIIOIEHNE M ONMCAHNEe JEMOHCTPAIIMOHHBIX OTIHITOB TIO MPEBPAIICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuM (IJIaBJICHUE, OOYTITUBAHKUE W TOPEHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTHUYECKHMU psai. MeTaH W 3TaH — MpocCTeHimne
MIPE/ICTAaBUTENN aJKAHOB: (PU3UYECKHE U XUMHUYECKUE CBOMCTBA (pEeaKMH 3aMELIEHUSI U TOPEHHUS),
HaX0XJIEHHE B IPUPOJIE, MOTYYCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUM psifi. DTUIEH U MPONMWIEH — MPOCTEHIIne
MPE/ICTAaBUTENIM AJIKEHOB: (DU3MYECKUe M XMMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, TUIPATALlMN, OKHCIECHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MertunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE XUMHUYECKUE
cBO¥CTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHH Psijl. ANETUIICH — IMPOCTEHIITNI
MIPE/ICTaBUTENb AJIKMHOB: COCTaB, CTpOeHUE, (U3NYECKHE U XUMHYECKHE CBOWCTBa (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH, TOPSHHSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (u3MUeCKHMe U XHUMHYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBAHUS), IOJyd€HHE W TpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue C80UCMBA (PeaKyuu 2ai02eHUPOBAHUs U HUMPOBAHUs), NOTyUeHue U
npumeHenue. TokcuyHOCTh  apeHOB. ['eHeTmyeckas CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MPUHAUISKAITUME K Pa3IMYHBIM KJIaccaM.

[IpupoaHbie UCTOYHUKU YIIeBOJIOPOAOB. [IpupomHblii ra3 U MONMyTHbIE HEQTSHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl nepepaboTku He(TH: TIEPEeroHKa, KPEKUHT (TePMHUYECKUIA,
KaTajguTHueckuit), mupoaus. [IpoaykTel nepepaboTku HEPTH, NX IPUMEHEHHE B MTPOMBIIITICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOYKThI €0 MepepadoTKH.

DKCHepUMEHTAIbHbIE METOJbl W3YYEHHUsl BEIIECTB W MX MPEBpALICHUN: O3HAKOMIJIEHHE C
oOpa3lamu mjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yromp», MoaenupoBaHue
MOJIEKYJT YTJIEBOIOPOIOB U TaJIOT€HOTPOU3BOIHBIX, IPOBEICHNE NIPAKTHUYECKON pabOThI: MOTyYCHHE
ATUJIEHA U U3yUYE€HUE €T0 CBOMCTB.

Pacuérnnie 3agaum.

12



Bbruncnenus mo ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO
BEIIECTBA WJIM TIPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOTHBIX
BEILIECTB WU MIPOJIYKTOB PEAKIIUH).

Kucaopoacoaep:kamme oprannyecKue coeuHeHnst

[IpenenpHBICE OJHOATOMHBIC CHUPTHI. METAaHOJ W JTAHON: CTPOCHUE, (PUINYCCKUE W
XUMHUYECKHUE CBOMCTBA (peakluMM C AKTHUBHBIMU METajUlaMH, TaJlOT€HOBOJOpPOJAMH, TOpPEHUE),
npuMeHenne. Bogopoabie CBSI3U MEXKy MOJIEKyJIaMu CIIUpTOB. JleiicTBHE MeTaHoIa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHOT0aTOMHBIC CHUPTHIL. DTUJICHIIIMKOIb U TJIUIEPUH: CTPOCHUE, (PU3MUECKUE U XUMHYCCKHE
CBOMCTBA (B3aUMOCHCTBUE CO MICIIOYHBIMA METAJIAaMH, KaUeCTBEHHAs! PEaKIs Ha MHOTOATOMHbIE
cnupThl). JleiicTBue Ha OpraHu3M 4esoBeka. [IpuMeHeHue riuiepruta 1 STHIICHT JINKOJIS.

@DeHOoI: CTPOEHUE MOJIEKYJIbl, PU3NYECKHE U XUMUYeCKUe cBOMcTBa. TOKCHYHOCTH (heHoa.
[Ipumenenue denoua.

Anbaerunibl u kemornsl. DopManbIerul, aleTalbAeTHI: CTPOCHHE, ((U3NIECKUE U XUMUYECKUE
CBOMCTBA (pEakIMM OKHUCJICHHS W BOCCTAHOBJICHHUS, KAue€CTBCHHBIC PEAKIMH), TOJydeHUE |
MIPUMCHCHHE.

OnIHOOCHOBHBIE TpEJEebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT M YKCYCHAs KHCJIOTHI:
cTpoeHne, GU3NYECKUE U XMMHUYECKHUE CBOMCTBa (CBOMCTBA, OOIIME ISl KJlacca KUCIOT, PeaKIus
sTepudUKamK), TMOdydeHue W mnpumeHeHue. CreapuHOBasE U  OJECHMHOBAS KHCIOTHI Kak
MIPEJICTAaBUTEIIM BBICIITUX KapOOHOBBIX KHCIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX
MOOIIIEE JENCTBHE.

Crnoxubie 3QUPHl KaK TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [MIpOJIM3 CIOXHBIX 3()HUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrneBoapl: coctaB, Kiaaccu(pUKAIUs YrIIeBOJA0B (MOHO-, - U Toymcaxapusbl). ['moko3a —
MpOCTEHIINI MOHOCaxapua: OCOOEHHOCTH CTPOCHUS MOJEKY/Ibl, (U3NYECKHE M XUMHYECKHE
cBoMcTBa (B3aumoaeicTBue ¢ ruapokcuaom meau(ll), okucienrne aMMuadyHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIOKO3bI), HAXOXICHHUE B TPHUPOJAE, NPUMEHEHHUE,
ounosornueckasi poib. ortocuuTe3. PPyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmtono3a kak nmpupojHble noynMepbl. CTpoeHue Kpaxmajia U ILEJUTIONIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs PEAKIIHsI C HOJA0M).

DKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHUs BEIIECTB W WX MpEeBpallleHUuil: MpPOBEICHHUE,
HaOJI0/ICHUE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: FOPEHHE CIUPTOB, KAYECTBEHHBIEC PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHUCIEHHE 3TaHojia okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammoselicTBue mmnepuHa ¢ ruapokcuaom meau(ll)), ampaernoB (OKHCIEHHE aMMHUAYHBIM
pactBopom okcuma cepeopa(l) u ruapoxcumom meau(ll), B3amMomelicTBHE Kpaxmajiga C HOJIOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boruncnenus nmo ypaBHEHUIO XUMUYECKON peakluu (Macchl, 00bEMa, KOJIHMUECTBA UCXOJHOTO
BEIECTBA WM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

A30TCoepKale OPraHundecKie COSAMHECHMUS.

AMUHOKHUCIIOTHI Kak aM(oTepHble OpraHnyeckue coeAnHeHus. duznueckue U XUMHYECKUE
CBOMCTBa aMUHOKUCIIOT (Ha MpuMepe raunuHa). buonornyeckoe 3HaueHNe aMUHOKHUCIOT. [lenTust.

benku kak mTpHUpPOAHBIE BBHICOKOMOJEKYJSPHBIE cOeAMHEHUs. llepBuuyHas, BTOpUYHAS H
TpeTHuYHasi CTPyKTypa OenkoB. XHMHYECKHME CBOWCTBAa OENKOB: THAPOIU3, JeHATypalus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.

DKCTIepUMEHTAIbHBIE METObl W3YYeHHs BEIIECTB M MX MpEeBpalleHuil: HaONroJeHue u
OTIMICaHHE JIEMOHCTPAIMOHHBIX OTBITOB: JIeHaTypalus OeNKOB MPHU HArPEBAaHUU, [IBETHBIE PEAKIIUU
O€JKOB.

BricokomoJieKkyJIsipHbIe COeTMHEHH s
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OcCHOBHbIE TIOHATUS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb MOJIMMEPHU3ALH, CPEIHSS MOJIeKysipHas Macca. OCHOBHBIE METObI
CHHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — OJIMMEPU3aLMsl U IOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBPALICHUI: O03HAKOMIIEHUE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHbIX CBA3€H Npu U3ydyeHUM opranuyeckol xumuu B 10 kiacce
OCYILIECTBIISIETCS YePe3 UCII0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U MOHITHH,
SIBJISFOILUXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmire ecTeCTBEHHO-HAYYHBIE MMOHATHS: SIBJICHUE, HAYUYHBIA (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHUHTE3, Kiaccu(uKamusi, NEePHOAWYHOCTh, HAOIIOJEHHE, HW3MEPEHHUE, HKCIICPHUMEHT,
MOJEITUPOBAHUE.

®uznka: Marepusi, JHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPreTUUECKHIl YPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BellecTBa, (PU3MUECKUe BETUUYUHBI U €UHUIIBI UX
H3MEpEeHUsl.

buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B oOpraHuzMme, (POTOCUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBObI, KHUPbI, PEepMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MT0JIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUILEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpenapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUAA

Teoperudyeckne 0CHOBbI XMMHH

XuMHUYecKui  sneMeHT. AtoM. Sapo aroma, H30TOMBI. OJEKTPOHHAs 000J0YKa.
DHepreTUyYecKre YpOBHH, MOJAYPOBHH. ATOMHBIE OpOWTaiH, S-, P-, 0- amementsl. OcoOeHHOCTH
pacnpesiefieHusi AJIEKTPOHOB MO OpOUTAIsIM B aroMax 3JIEMEHTOB MEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuoanueckuit 3akoH u Ilepuognueckass cucrema xumuuyeckux osaementoB JI. W
MenpaeneeBa. CBsi3b IEPUOIUUECKOrO 3aKk0HA U [leprnoanueckoil CUCTEMbl XMMUYECKUX DJIEMEHTOB
J. 1. MengeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB M0 TPyIIaM U
nepuoaaM. 3HauyeHue NepPUOIUIECKOTO 3aKOHA B Pa3BUTUH HAYKU.

CrpoeHue BemiecTBa. XHMHUYECKas CBS3b. BuIbl XuMUYecKOW CBS3M (KOBaJCHTHas
HEeMoJIApHas U TOJspHAas, HOHHAs, MeTalindeckas). MexaHu3mbl 0Opa3oBaHHUS KOBaJCHTHOM
XMUMHUYECKON CBSI3U (OOMEHHBI M JOHOPHO-aKIENTOpHBINA). BomopomHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULATEeNbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BelllecTBa. THMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWMCTBAa BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonarue o mucnepcHbIx cuctemax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpPbl. MaccoBasi 1o
BEILIECTBA B pacTBOPE.

Knaccudukarus HeopraHmueckux coequHeHuil. HomeHKknaTypa HeopraHHUECKUX BEIIECTB.
['eneTnyeckasi CBsI3b HEOPraHUUECKHUX BEILLECTB, MPUHAIICKANUX K PA3TUUYHBIM KJIaCCaM.

Xumuyeckas peaknus. Krmaccudukammss XUMHYECKUX peakluid B HEOPTaHUYECKOW W
OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHMsSI MACChl BEIECTB, 3aKOH COXPAHEHHS U TMPEBPALICHUS
SHEPTrUM MPU XUMUYECKUX PEAKLIMSIX.
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CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pa3iu4yHbIX (akTopoB. OOpaTHMbBIE pEaKIUU.
Xumuyeckoe paBHoBecue. DakTopsbl, BIUAIONIME HA COCTOSIHUE XUMUYECKOTO paBHOBecHs. [IpuHiun
Jle Hlarense.

OnexrponuTtnueckas aucconnanus. CuibHble W cialble 3aekTposuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpaJIbHAs, I11eJI0YHAsl.

OKHCIIUTENbHO-BOCCTAHOBUTEIIHHBIEC PEAKIIUH.

DKCIEepUMEHTAITBHBIE METO b U3YUCHHS BEIIECCTB U UX MPEBPAILICHUI: TEMOHCTPALIHS TaOIuUIL
«Ilepnoguueckass cucrema XUMHYeCKUX 3ieMeHTOB [l M. MenneneeBa», uzydeHue Mopenen
KPUCTAJUTMYECKUX PEIIETOK, HAOMIO/ICHHE M ONHCAaHUE JEMOHCTPAIIMOHHBIX W JIA00OPATOPHBIX
OTBITOB (pa3jlo’KEHUE IMEPOKCHUJAa BOJOPOJAa B NPUCYTCTBUM KaTalu3aTopa, OINpPENEICHHUE Cpeibl
pacTBOpPOB BEUIECTB C IOMOILIBIO YHUBEPCAJIbHOTO HWHAMKATOpa, PEaKUUU HOHHOTO OOMEHa),
MPOBEJICHUE TMPAKTHIECKOW paboThl «BnusiHUE pasmudHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaxKum».

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIUA, B TOM YHCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIb30BAHUEM MOHSTHS «MaccoBas J0JIsl BEIIECTBAY.

Heoprannueckasi xumust

Hewmerannsl. [lonoxenne HemerauioB B [lepuoanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTpOEHUS aTOMOB. Pu3HUeCcKre CBONCTBA HEMETAIIOB. AJIJIOTPOTIHS
HEMETaJJIOB (Ha MpuMepe KUciopoa, cepol, pocdopa u yrieposa).

XWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cepbl, a3oTa, ¢docdopa,
yTJIepo/ia U KPEMHHUSA) U UX COCIUHEHUN (OKCHIOB, KHCIOPOICOAEPKAIINX KHCIIOT, BOJIOPOIHBIX
COCTMHECHMUI).

[IprumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCIMHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoanueckoit cucreme XxuMudeckux sinemeHton 1. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJJIEKTPOHHBIX OO0O0JIOYEK aToOMOB MeTaioB. OOmme
¢us3uveckue cBoiicTBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXUMUYECKUNM PSJl HAMPSOKCHUN
METaJJIOB.

XHUMHYECKHE CBOMCTBA BAKHEUIIINX METAJIOB (HATPUA, Kaaui, KAJIBIMI, MarHui, aTFOMUHHN,
LUHK, XpOM, eJe30, Me/Ib) U UX COCTUHEHHH.

O61ue crocoObl Noy4eHust MeTauioB. [IpruMenenue MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPAILCHUN: U3yUeHHUE KOJUIEKINUN
«MeTtamisl U CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIlIEHNE SKCIIEPUMEHTANIBHBIX 33/1a4, HaOII0IeHue
U ONHCAHHE JIEMOHCTPAI[MOHHBIX U J1aOOpPaTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIIA
QTIOMHUHHUS C paCTBOPaMH KHUCIIOT U LIeJI0Uel, KAUeCTBEHHbIE PeaKIIMK Ha KATHOHBI METAJIIIOB).

Pacuérnble 3agaun.

Pacuétbl Macchl BelecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYAaCTBYIOUIUX B PEAKI[UHU BEILECTB, pacu€Thl Macchl (00bEMa, KOJIMYecTBa
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XuMus 4 KA3Hb

Ponp xumum B obecrie4eHUH SKOJOTMYECKOM, SHEPreTHUeCKOW M MUILEeBON 0e30MacHOCTH,
pa3BUTUU MeAUIHHEL. [IOHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUU.

[IpencraBienust 00 oOUIUX HAYYHBIX MPUHIUIAX MPOMBIIIIEHHOTO MOTYYEeHUs BaKHEUIITNX
BEILIECTB.

UenoBek B MHpE BELIECTB M MATEpUAJOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJI0, KepaMuKa, Marepuaibl Ui DIIEKTPOHHUKH,
HaHOMAaTepHUaJIbl, OPraHUYECKHEe U MUHEPATbHBIEC YI0OpEHUSI.

XUMHUS U 3I0POBBE YEIOBEKA: IIPABUIIA UCIIOJI30BAHUS JIEKAPCTBEHHBIX MPENApaTOB, PaBUiia
0€30MacHOTO UCTOIH30BaHUS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM KU3HU.

MexnpeaAMeTHBIE CBSI3H.
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Peanuzanus MeXIpeaMETHBIX CBS3EU MPH M3YUYEHUH OOIIel M HeopraHuyeckoi xumuu B 11
KJIacce OCYIIECTBISICTCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATHUH, TaK U
IIOHATUH, SBIIIOIIMXCS CUCTEMHBIMHU JUISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAy4YHbIC MOHATHUS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CHHTE3, KiIacCU(HUKAIMs, TEePUOJUYHOCTh, HAOIIOAEHUE, OKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEPEHUE, SIBJICHUE.

®dusuka: marepus, JHEPrus, Macca, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII,
palMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTHYECKHM YpOBEHb, BELIECTBO, TEJO, O00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHNUS, CKOPOCTb.

Buosorus: xieTka, opranusm, 3KocucTeMa, ornocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BATAMUHBI,
0oOMEH BelIecTB B OPraHU3Me.

I'eorpadusi: MUHEpabl, TOPHBIE TIOPO/IbI, TIOJE3HBIE HCKOMIAEMbIE, TOILIIMBO, PECYPCHI.

TexHONmOorHs: XUMHUYECKasi MPOMBIIIEHHOCTb, METAJUIYPrus, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTEepHaJIoB, CEJIbCKOXO3SMCTBEHHOE IIPOU3BOJCTBO, MALIEBas IIPOMBIIIIIEHHOCTb,
(apmalieBTHUECKasl IPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MAaT€pUAJIOB, dJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJunuecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3ieloB U TeM K i (uu¢pposrIe)
) MPOrpaMMblI Bcero OHTPOALHBIC PAKTHIECKHE | oG5pazosaTenbHbIe
padoTsbI padoThI pecypes
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHH
[Ipenmer opranmyeckoi xumuu. Teopus
11 CTPOEHUSI OPraHUYECKHX COEAMHEHUU A. 3 1
M. bytiepoBa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yrieBoAOPOJIbI: ANKEHbI, 6 1
) aJKaJAuEHBI, aTKHHEI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2
524 [IpupoaHble HCTOYHUKU YTIIEBOAOPOJIOB U 3 1
' UX TmepepadboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciaopojacoaep:kanue oprannveckne coeJuHeHust
3.1 Cnuptel. DeHon 3
39 Anbnerunpl.  KapOoHOBBIE — KUCIOTBHI. 7 1
' CrnosxHble 3(upbl
3.3 VraeBoanl 3 1
Hroro no paszneny 13

Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoeJuHeHHs
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4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3
Wroro mo pazneny 3
Paspnen S. BoicokoMoJIeKYISIpHbIE COeIMHEHUS

5.1 ‘ ITnactmaccel. Kayayku. Bonokna 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 34
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11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Ne o/ HaumeHoBaHue  pa3ieoB H  TeM K - (uudposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC pﬁaKanecxne o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pasnen 1. TeopeTruyeckue 0CHOBbI XUMHU
Crpoenne atomoB. Ilepuoauueckuii 3aKoH
11 n Ilepumommueckas cucremMa XUMHUYECKUX | 3 1
anemeHToB J[. 1. Menaeneera
12 Crpoenne  BemectBa.  MHorooOpasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Mertasibl 6 1
2.2 Hemeransl 9 1 1
23 CBsi3b HEOPraHMYECKUX U OPraHUUYECKUX 2
' BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ‘ XUMHUs ¥ KHU3Hb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 3 3
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Cnoco0bl OLIEHKH TOCTHKEHUS YYALIUMHUCS JOCTHKEHUIN IIAHMPYEMbIX
pe3yabTaToB

B cootBercTBUM ¢ TpeOOBaHUSAMU CTaHAAPTa 110 XMMHUU U BBIOPAHHBIX U3 (eIepaIbHOrO CIHCKA
y4eOHUKOB YUUTENIb XUMHH BO BpEMsI IIPOBEPKU U KOHTPOJIS 3HAHUH T10 IPEIMETY MOXKET
OPUEHTHUPOBATHCA HA CIEAYIOUINE YPOBHHU.

IlepBblii ypoBeHD - penpOAYKTUBHBINI. BrIloHEHNE ydanuMucs 3alaHuil 3TOr0 YPOBHSI OIIMPAETCS B
OCHOBHOM Ha MaMATh. JIOCTHKEHUE 3TOr0 YPOBHS MIPEAIONAraeT y yJaluuxcs:

- 3HaHME HAa3BaHUH OTJEJIbHBIX XMMHUUYECKUX JIEMEHTOB, BEIECTB U PEAKLIUA;

- YMEHHE YCTHO WJIM MUCbMEHHO OIUCHIBATh XMMUYECKUE (QaKThl, MOHATHUS WU SBJICHUS PEAKLUN);

- IOHMMAHUE POJIM, 3HAYCHUSI MUY IIPUMEHEHMSI OTIEIbHBIX XMMUYECKUX BEILECTB WIH PEAKIIHT;
- IPUMEHEHNE XUMUYECKONH CUMBOJIMKH - XMMUYECKUX 3HAKOB, (OPMYJI U YpaBHEHUI;

- 3HaHUE HEKOTOPBIX UCIOJIb3YEMBIX B XMMUHU IPUOOPOB, yMEHUE COOMPATh MPOCTEHIIINE U3 HUX U
HCIIOJIB30BATh IIPY BBIIOJIHEHUN XUMUYECKOIO SKCIIEPUMEHTA.

JU1 IpOBEpKYU 3HAHUI U YMEHUN, COOTBETCTBYIOIIMX [IEPBOMY YPOBHIO, UCIIOJIb3YETCS
PETPOAYKTUBHBIN BUJI 3aJaHUM, TPEATONATAIOIINI BOCIPOU3BEACHUE YUAIUMUCS OTAECIBHBIX 3HAHUU U
ymenuii. [IpoBepka nepBoro ypoBHs 3HaHHUH JIETKO OCYIIECTBIIAETCS (hopMamMy aBTOMaTU3UPOBAHHOTO
ydera.

BTopoii ypoBeHb - NPOAYKTUBHBIN. /[OCTH)XEHHE 3TOT0 YPOBHS IIPEAIONIATacT y YYaIAXCS:

- MOHUMaHKe (HOPMYJIMPOBOK BAKHEUIIIMX XUMHUECKUX OHSATHH, 3aKOHOB, TEOPUN U IPUMEHEHHE UX B
AQHAJIOTMYHBIX CUTYaIUsIX;

- YMEHHUE YCTaHABJIMBATh B3aHMOCBSI3b MEX/Iy COCTABOM, CTPOCHHEM U CBOMCTBAMH XUMHUECKHX
BEILIECTB;

- YMEHHE MTPOBOIUTH PACUETHI [0 XMMUYECKUM (POPMYIIaM U YpaBHEHHIM;

- YMEHHE CaMOCTOSATENFHO IPOBOAUTH XUMHUYECKUI SKCIIEPUMEHT MO0 MHCTPYKIIUH Y4eOHUKA HITH 110
YKa3aHHUIO YUuTeNs U (PUKCHPOBATh €ro pe3ybTaThl.

JUnist IpOBEPKHM YMEHUS IPUMEHSATH 3TU 3HAHUS B YI€OHOM MPAKTHUKE UCTIONB3YIOTCS 3aJaHUs,
BBINIOJTHEHHE KOTOPBIX BO3MOXHO HE TOJIBKO HA OCHOBE ITAMATH, HO M HA OCHOBE OcMbIcieHus. [loatomy
Hapsily ¢ ICUXOJIOTMYECKON orepanueil BOCIPOU3BEACHNS IIMPOKO UCIIOIb3YIOTCS Y3HABAHHUE U
SBJICHHE TIepeHoca. J{J1s BHIIOIHEHUS TaKuX 3aJaHuii TpeOyercst 0oJee HanpsHKEHHAs! MbICTUTEIbHAS
JESITEIbHOCTD YYAIIUXCs, YEM IPHU BBINOJIHEHNHN 3aJaHUI Ha IEPBOM YPOBHE.

Tpetnii ypoBeHb - TBOpYeCKHil. JIOCTH>KEHUE ATOTO YPOBHS MPEANONATacT Y yUaIIUXCA

- YMCHHC IIPOTHO3UPOBATH CBOMCTBa XUMHUYECKHUX BEIIIECTB HA OCHOBE 3HAHUS 00 uX cocTaBe U
CTPOCHUU U, H3.060p0T, npeamojaratb CTpoCHUE BEIIECCTB HAa OCHOBE UX CBOﬁCTB;

- MOHUMaHKe (HaKTOPOB, MO3BOJISAIOIINX YIIPABIISATH XUMHUECKIMHU PEAKIUSAMH (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOZOM MPOAYKTA);

- YMCHHUC IIPOCKTUPOBATDH, OCYIICCTBJIATH XUMHUYECKUM 9KCIICPUMCHT, a TAKKC (bPIKCPIpOBaTB )51
AHAJIM3HUPOBATH €0 pE€3YyJIbTAThI;

- YMEHHUE OpPUEHTUPOBATHCS B MOTOKE XMMHUYECKON MH(POPMAaLIUHU, ONIPEENAITh HCTOUHUKU
HE0OX0IMMOi HH(OpMAIIMHU, TTOTyYaTh €€, aHAIM3UPOBaTh, JeaTh BEIBOBI HA €€ OCHOBE U
MIPECTaBISATh B COOTBETCTBYIOIIEH opme;

- YMEHHME OCO3HaBAaTh BKJIAJ XMMHH B (POPMHUPOBAHHE LIETOCTHON €CTECTBEHHO-HAY4YHOI KapTUHBI MUpA.
J1J1s IpOBEpKU 3HAHUM, COOTBETCTBYIOLIUX TPETbEMY YPOBHIO, U YMEHUS IPUMEHSATh UX B yueOHOU
MPaKTHKE UCIIONIb3yeTCs peIeKTUBHBIN BUJI 3aJaHUM, BBIMOIHEHNE KOTOPBIX OMUPAaeTcs Ha
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PENpPONYKTUBHBIE 3HAHUSA, HO TPEOYyeT IITyO0OKOr0 OCMBICICHHUSI, BIIAICHUS JTOTMYECKUMU MpUEeMaMH
YMCTBEHHOH JIeATEILHOCTH (aHAIN3, CHHTE3, 0000IeHNE, KOHKPETH3allHs, CPaBHEHHUE,
abcTparupoBaHue, KiaccupuKams)

Otmetka "'5" craBuTCA B ciay4ae:

1. 3HaHus, MOHUMaHUS, TITYOUHBI YCBOCHUS 00Yy4alOIIUMCs BCEro 00bEMa MPOrpaMMHOI0 MaTepuraia.
2. YMeHus BBIICNATD TJIaBHbIC MMOJIOKEHUS B U3YUEHHOM MaTepuase, Ha OCHOBaHUH (PaKTOB U
MPUMEpPOB 00001IaTh, 1eaTh BHIBOJIBI, YCTAHABINBATH MEKITPEIMETHBIE H BHYTPUIIPEAMETHBIE CBS3H,
TBOPYECKH MPUMEHSET MOIYYCHHbIC 3HAHUS B HE3HAKOMOM CUTYalIUU.

3. OrcyrcTBUE OMUOOK U HEAOYETOB IPHU BOCTIPOM3BEICHUH U3YY€HHOT O MaTepHaa, Mpu YCTHBIX
OTBETaX YCTPaHEHHE OTACIbHBIX HETOUHOCTEN C TIOMOIIBIO JTOTTOJHUTEIBHBIX BOMPOCOB YUUTEIS,
coOuroieHre KyIbTyphl TUCBMEHHON U YCTHOW peyH, MpaBuil 0popMIICHUSI TUChbMEHHBIX paldoT.
OtmeTka "4":

1. 3HaHuKe Bcero U3y4yeHHOro MPOrpaMMHOI0 MaTepuana.

2. YMeHu# BBIICNATH TJIABHBIC MTOJIOKEHUS B U3y4EHHOM MaTepuaie, Ha OCHOBaHUU (DaKTOB U
MIPUMEPOB 0000IIATh, /IENaTh BEIBOJIbI, yCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTh
MOJTy4YeHHBIC 3HAHUS Ha MPAKTHKE.

3. HesnaunrtensHbie (HErpyOble) OMMOKM M HETOYETHI IPHU BOCTIPOM3BEACHUN N3YUYEHHOTO MaTepuara,
COOJIFO/IEHNE OCHOBHBIX MPABWJI KYJIBTYPhl TUCHbMEHHON M YCTHOUM pedH, paBml 0pOpMIICHHS
MMMCBMEHHBIX PaboT.

OtmeTtka "3" (ypoBeHb IPEACTABICHUH, COYETAIOMINXCS C HIEMEHTAMH HAyYHBIX TTOHATHH):

1. 3HaHMe ¥ YCBOCHHE MaTepraia Ha YPOBHE MUHUMAIIBHBIX TPEOOBAHU MTPOTPaAMMBbI, 3aTPYIHECHUE
MIPY CaMOCTOSITETLHOM BOCIIPOM3BEICHUH, HEOOXOIMMOCTh HE3HAYUTEITLHON TTOMOIIN TTPETIOIaBaTesl.
2. YMenue paboTath Ha ypOBHE BOCIIPOM3BEICHMSI, 3aTPYIHEHHS ITPH OTBETaX Ha BUIOM3MEHCHHbBIE
BOTIPOCHI.

3. Hanmmuame rpy0oii ommOKH, HECKOIBKUX HETPYOBIX MPH BOCIIPOM3BEACHUH U3YYEHHOIO MaTepuaa,
HE3HAYNTENFHOE HECOOIII0ICHNE OCHOBHBIX MPABHJI KYJIbTYPhl TUCHbMEHHON M YCTHOW PEUH, PaBUII

o opmIIeHHS MICBMEHHBIX PadoT.

Otmerka '"2":

1. 3HaHMe 1 yCBOEHHE MaTepHaja Ha YPOBHE HHKE MUHUMAJIBHBIX TPEOOBAaHUN POTPAMMBI, OT/ICJIbHBIE
MIPEJCTaBJICHUs 00 N3yYeHHOM MaTepuae.

2. OTcyrcTBUE YMEHUHN paboTaTh Ha yPOBHE BOCIIPOU3BEACHNUS, 3aTPYAHEHUS IIPH OTBETaX Ha
CTaHAAPTHBIE BONIPOCHI.

3. Hanmmume HeCKONMBKUX TPyObIX OMMOOK, OOIBIIIOT0 YKCiIa HErpyObIX TPH BOCTIPOU3BEICHUH
M3Y4EHHOT O MaTepHala, 3HAYUTEIbHOE HECOOIOIEHNE OCHOBHBIX MTPABUII KYJIBTYpPhl TUCHMEHHOHN U
YCTHOH pedw, paBmiI 0pOpMIICHUS TUCHMEHHBIX padoT

Kpumepuu oyenueanus ycmnozo omeema.

OtMmeTka "S" craBUTCS, €CITU YUEHUK:

1) IToka3zpiBaeT ri1y0OKOE U IMOJHOE 3HAHHE U IIOHMMAaHUE BCEro 00bEMa IMPOrpaMMHOr0 MaTepHaa;
MOJTHOE TOHUMaHKE CYIIHOCTH PacCMaTPUBAEMBIX MTOHITUH, SIBIICHHH U 3aKOHOMEPHOCTEH, TEOpHUH,
B3aMMOCBSI3Eii;

2) YMeeT cocTaBUTh MOTHBIN U MTPABUIIBHBIN OTBET HA OCHOBE M3yYEHHOT O MaTepHala; BEICIAT
TJIaBHBIE TTOJIOKEHUS, CAMOCTOSTEIBHO MOATBEPKIATh OTBET KOHKPETHBIMH ITPUMEPaMH, (pakTamu;
CaMOCTOSITEIBHO M apTyMEHTUPOBAHO JIeIaTh aHaIHu3, 0000IIEeH!s, BEIBOABI. Y CTAaHABINBAThH
MEXITpEeIMETHBIC (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI ) U BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUYECKH
NPUMEHSTH MOJyYeHHBIC 3HAHUS B HE3HAKOMOW CUTYallUH.

[TocnenoBaTenbHO, YETKO, CBSA3HO, 00OCHOBAHHO M 0€30IIMO0YHO H3IaraTh y4eOHbI MaTepua; 1aBaTh
OTBET B JIOP'MYECKOM MOCIIEI0BATEIBHOCTH C HCIOIb30BAHUEM PUHSITON TEPMUHOJIOTHH; ICNATh
COOCTBEHHBIE BBIBOJIBL; (POPMYIHPOBATH TOUHOE OMPEICIICHHE U UCTOIKOBAHHE OCHOBHBIX MTOHSTHIA,
3aKOHOB, TEOPHIi; TIPU OTBETE HE MOBTOPSATH JIOCIOBHO TEKCT yIeOHMKA; M3JIaraTh MaTepua
JUTEPATYPHBIM SI3BIKOM; TPABUIIBLHO M OOCTOSTEILHO OTBEYATh Ha JIOMOIHUTEFHBIC BOIPOCH! YUUTEIIS.
CaMOCTOSTENTFHO M PAlMOHATBHO HCIIOIH30BATh HATIISTHBIE IOCOOUSI, CIIPABOYHBIC MaTePHAJIbI,
y4eOHUK,
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JOTMOJTHUTEJIbHYIO JIUTEPATYPY, 1E€PBOUCTOUHUKHU; IPUMEHSTh CUCTEMY YCIOBHBIX 0003HaUCHUN IIpU
BEJICHUU 3aMMCcel, COTPOBOXKAAIOLIMX OTBET; UCIIOIb30BAaHUE ISl 10Ka3aTeIbCTBA BBIBOIOB U3
HaOJII0ICHUI U OIBITOB;

3) CaMocCTOSTENBHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSIET MOJIyY€HHbIE 3HAHUS B PEILICHUU Mpo0IeM
Ha TBOPYECKOM YPOBHE; JJOIYCKaeT He 00Jiee OHOro He0ueTa, KOTOPBIH JIETKO UCTIPaBIIAET 110
TpeOOBaHHIO YUUTENS; UMEET HEOOXOAMMbIE HABBIKH paboThI C MPUOOpaMu, YepTeKaMu, CXEMaMH U
rpaduKamMu, COMYTCTBYIOIIMMH OTBETY; 3alIUCH, COITPOBOXKAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSIM.

Otmerka 4" cTaBUTCS, €CIIM YUCHUK:

1) IToka3piBaeT 3HaHUS BCETO M3YYEHHOI'O IPOrpaMMHOro Matepuaia. /laéT moiMHbIM U IpaBUIIbHBINA
OTBET Ha OCHOBE M3y4YEHHBIX T€OpPHil; HE3HAUUTEJIbHBIE OIINOKU U HEOUCTHI IPH BOCIIPOU3BEICHUN
M3Y4EHHOr 0 MaTepHaa, olpeAeeHus OHATUI a1 HENOoIHbIe, HeOOobIlINe HETOYHOCTH U
WCTOJIb30BaHUM HAay4YHBIX TEPMUHOB MJIM B BHIBOAAX U 000OIIEHUSIX M3 HAOIIOJCHUN U OIBITOB;
MaTepHaj U3JIaraeT B ONpeIeNIEHHOMN JIOTHUYECKON II0CIeI0BATEIbHOCTH, IPU ATOM JIOIYCKAET OAHY
HerpyOyto ommOKy min He Gosee AByX HeI0UETOB M MOKET MX MCIIPABUTH CAMOCTOSATENILHO IIPU
TpeOOBaHUM WIJIM IIPU HEOOIBIION MOMOIIM IpenoaBaTess; B OCHOBHOM YCBOMJI yueOHBIN MaTepua;
MOATBEPXKJAeT OTBET KOHKPETHBIMU IIPUMEpPaMHU; IPaBUIbHO OTBEYAET HA

JIOTIOJTHUTEJIbHBIE BOIIPOCH! YUUTEIS.

2) YMeeT caMOCTOATENIbHO BIICNIATH IJ1aBHbIC MTOJIOKEHUS B U3y4EHHOM MaTepuae; Ha OCHOBaHUU
(axTOB ¥ MPUMEPOB 0000IIATh, A€TATh BBIBO/IBI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3H.
[TpuMeHsTH MOTy4YeHHbIE 3HAHNUS Ha MTPAKTUKE B BUJOU3MEHCHHOM CUTYAIMH, COOII0AaTh OCHOBHBIE
IpaBUjIa KyJIbTYPbl YCTHOM PEUYH U CONPOBOXKAAIONIEH MMChbMEHHOMN, HCIIOIb30BATh HAYYHbIE TEPMHHBI,
3) He obnagaer 1ocTaTOYHBIM HAaBBIKOM PabOThI CO CIIPABOYHOM JINTEPATYPOH, y4EOHUKOM,
NEePBOMCTOYHUKAMU (TIPABHILHO OPUEHTHPYETCS, HO paboTaeT MeieHHo). [lomyckaeT HerpyObie
HapyLIeHNs IpaBuiI 0pOpMIICHNS TUCbMEHHBIX PadoT.

OtMmeTka 3" craBUTCS, €CNTU YUCHUK:

1. ycBOMII OCHOBHOE COZIepKaHHe yueOHOro MaTepHaa, UMeeT poOeIibl B YyCBOGHUN MaTepuana, He
MPEMSITCTBYIOIINE AATBHENIIEMY YCBOCHHIO IPOrPAMMHOI0 MaTepHaa;

2. MaTepHai u3jaraeT HeCHCTEeMaTH3NPOBAHHO, (hparMeHTapHO, HE BCET/1a ITOCIIeI0BATEIHHO;

3. MOKa3bIBaeT HEJAOCTATOUHYIO CHOPMHUPOBAHHOCTH OTACIBHBIX 3HAHHUI 1 YMEHUM; BHIBOJBI U
0000IICHHS apTYMEHTHPYET Cl1a00, TOMyCKAeT B HUX OIIHUOKH.

4. nOMYCTHI OMIMOKHK ¥ HETOYHOCTH B UCIOIB30BAHMH HAYYHOH TEPMUHOIOTHH, ONPEIeTICHUS TOHATHI
JlaJl HEIOCTATOYHO YETKHUE;

5. He WCIIOJIb30BaJl B KAYECTBE JOKA3aTeILCTBA BBIBOBI M 0000IIECHUS U3 HAOIIOICHHH, (DaKTOB,
OIBITOB MJIM JOIYCTHJI OIIMOKH MPH UX U3JI0KCHUU;

6. UCITBITBIBAET 3aTPYAHCHUS B IPUMCHCHHUU 3HaHHI>i, H€O6XOZ[I/IMBIX AJI1 pCUHICHUS 3a1a4 Pa3JIMIHBIX
THUIIOB, IIpU 00BSICHEHNH KOHKPCTHBIX SIBJICHUI Ha OCHOBE TCOpI/Iﬁ 1 3aKOHOB, WJIM B IIOATBCPKACHUU
KOHKPCETHBIX IIPUMCPOB IMPAKTHICCKOI'O IIPUMCHCHUA TeopPIﬁ;

7. OTBEUYAET HEMOIHO Ha BOIPOCH! yUHUTENs (YIycKas U OCHOBHOE), WJIM BOCIIPOM3BOIUT COJIEPKAHHE
TEKCTa yueOHUKa, HO HEOCTATOYHO ITOHUMAET OTACIbHBIE MOJIOKEHHS, MMEIOIIIE Ba)KHOE 3HAYCHHUE B
3TOM TEKCTE;

8) oOHapyKMBaeT HEJOCTATOYHOE MOHUMAHHNE OTCNbHBIX MMOJIOKESHUN TIPU BOCIIPOU3BEICHUH TEKCTa
ydeOHUKa (3aruceid, IepBOUCTOYHUKOB) WJIM OTBEYAET HETIOITHO HAa BOMPOCHI YUUTES, JOMYCKask OJJHY-
JiBe rpyObIe OMIHOKH.

Otmerka ""2" cTaBUTCS, €CIM YUCHUK:

1. He YCBOMJI ¥ HE PacKpbUI OCHOBHOE COJIEp:KaHUE MaTepraa;

2. He AeJaeT BBIBOIOB U 0000IIEHUI.
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3. He 3HAET U HE IIOHUMAET SHAYUTCIbHYIO HJIM OCHOBHYIO YaCThb IMIPOrpaMMHOI'0O MaT€puraja B Ipeaciax
MMOCTaBJICHHBIX BOITPOCOB;,

4. wim umeet cnabo chOpMHUPOBAHHBIC M HETIOJIHBIC 3HAHUS M HE YMEET MIPUMEHSTh UX K PEIICHHUIO
KOHKPETHBIX BOIPOCOB U 3aja4d 1o o0pasity;
5) unu nipu oTBeTe (Ha OAMH BOMPOC) AOMYyCKaeT 0ojee IBYX IrpyObIX OIIMOOK, KOTOPBIE HE MOXKET
WCIPABUTH AK€ IPH MOMOIIN YIUTEIIS.
Kpurepun oneHnBaHus MUCbMEHHBIX Pald0T (npakmuueckue u nabopamopmsle padomoi)
1. Oyenka 3KkcnepumeHmanbHvIX yMEHUIL
OrneHka CTaBUTCS Ha OCHOBAHUU HAOJIOICHUS 32 YYaIIUMUCS M MUCbMEHHOTO OTYeTa 3a paboTy.
O1MeTka «5»:
* paboTa BBITIOJTHEHA MOJHOCTHIO U MTPABUIIBHO, C/IeNIaHbI TPABUIIbHbBIE HA0IIOICHUS ¥ BHIBOJIBI,
* SKCIIEPUMEHT OCYIIECTBJICH I10 MJIaHy C y4ETOM TEXHUKH 0€30MacHOCTH U TPaBUII pabOTHI C
BEIIIECTBAMH U 000PYyIOBaHHEM;
MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBBIE YMEHHS (TTOIEP)KUBAIOTCS] YUCTOTA paboUyero Mecra u
MOPSZIOK Ha CTOJIE, YKOHOMHO HCIIONIB3YIOTCSI PEaKTHBBI).
Ot1™MeTka «4»:
* paboTa BBITIOJTHEHA MTPABUIIBHO, CICNIaHBI TPABMIIbHBIE HAOIIOICHHUS ¥ BBIBOJIBI, HO IIPH 3TOM
AKCIIEPUMEHT IIPOBECH HE TIOITHOCTHIO I JOMYIIEHBI HECYIIECTBEHHBIE OIMOKU B paboTe ¢
BEIIECTBAMH U 000PYyIOBAaHHEM
O1™MeTka «3»:
* paboTa BBITIOJTHEHA MTPABUIIBHO HE MEHEE YeM HAITOJIOBHUHY MJIH JIOMYIICHA CYIIECTBEHHAS OINOKa B
XOJI€ SKCIIEPUMEHTa, B O0bSICHEHUH, B 0(hopMIIeHIH paboThl, B COOTIOICHUH TTPABUI TEXHUKH
Oe3omacHoCTH TIpH paboTe C BelecTBaMu M 000pYA0BaHUEM, KOTOPAst UCITPABIIETCS TI0 TPEOOBAHUIO
YUUTEIIS.
Ormerka «2»:
* IOTYIIIEHBI 1BE (1 OoJiee) CyIMeCTBEHHBIC OIMMOKH B XOJIE SKCIIEPUMEHTA, B O0BSICHCHHH, B
oopmiieHIH paboTHI, B COOITIOICHUH TIPABUJI TEXHUKH 0€30IaCHOCTH MPHU pabOTe ¢ BEIECTBAMH U
000pyI0BaHNEM, KOTOPBIE YUALTHICS HE MOXKET UCTIPABUTh JaXKe 110 TPEOOBAHUIO YUUTEIIS.
Ouenka nucbMenHbIX KOHMPOTLHBIX PAOOM
Koumponsnsle pabomul uz nocoous oueHuarOmcsa co2acuo npeonoHcenHnoil aémopom WKabl
OUeHKU uau
Otmerka «5»:
*OTBET IOJIHBIA U MPaBUIIbHBINA, BO3MOXHA HECYIIECTBEHHAs OLIHOKA.
Otmerka «4»:
*OTBET HETIOJIHBIN WIIM JIOMYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OMINOOK.
Otmerka «3»:
*paboTa BBIIIOJHEHA HE MEHEE YeM HAIlOJIOBHHY, AOMYIIEHA OJHA CYIIECTBEHHAs OUIMOKA U IIPH 3TOM
JIBE-TPU HECYIIECTBEHHBIE.
Ormerka «2»:
*padboTa BBIITOJHEHA MEHBIIIE YeM HAIOJIOBHHY MJIH COAEPKHUT HECKOIBKO CYIIECTBEHHBIX OMIMOOK.
Ormerka «1»:
*paboTa He BHIMOIHEHA.
[Tpu oieHKe BBHIIOIHEHUS MMCbMEHHOM KOHTPOJIBbHOM paboThl HEOOXOIMMO YUUTHIBATH TPEOOBAHHS
enuHoro opdorpaduueckoro pexnma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO padOTy KOPPEKTUPYET
MPE/IIECTBYIOIINE IPH BHICTABICHUH OTMETKHU 32 YETBEPTh, MOIYroJue, ro1. OyeHKka mecmoesuix
paoom.
TecTsl, cocTosiIue U3 MATH BOMPOCOB MOXKHO MCIIOIB30BATh MTOCIE N3YUEHHS KaXKI0ro MaTepuaa
(ypoxka). Tect u3 10—15 BOpoCcOB UCTIONB3YETCS TSI IEPHUOAMYECKOro KOHTpois. Tect u3 20—30
BOIPOCOB HEOOXOIUMO HCIIONIL30BATh I HITOTOBOT'O KOHTPOJIS.
[Tpu oLleHMBaHMY MCTIONB3YETCS CIeyIolIast IKaa: JJsl TeCTa U3 ISTH BOIIPOCOB
* HET OIUOOK — OTMETKA «5»;
* 0/1Ha OLIMOKA - OTMETKa «4»;
* IB€ OLIMOKH — OTMETKa «3»;
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* Tpu OmMUOKM — OTMeTKa «2». Jyia Tecta u3 30 BOIpocoBs:
* 25—30 npaBWIbHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OTMETKA «3»;

* MEHbIIIE 12 MpaBUIIBHBIX OTBETOB — OTMETKA «2».

YUYEBHO-METOANYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O MTPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 10 xnace/ T'abpuensa O.C., OOmiecTBo ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY;
AKUMOHEpHOE 0011eCTBO «M3narenbeTBoO «IIpocsemenne»
* Xumus, 10-11 xmacesl/ XKypun A.A., Akunoneproe odmectBo «MznarensctBo «IIpocBemenue»
O.C. Tabpuensa yueOHuk «Xumus» 10  wmace, MockBa, «Jlpoda» 2014 .
O.C. I'abpuensn yueoHuk «Xumus» 11 kmace, Mocksa, «Jpoda» 2013 r.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

yueono-meroanueckuit komruiekt: O. C. I'abpuensu «lIporpamma kypca xumuu ajst 8-11 kitaccos
o0uieo0pa3oBaTenbHbIX yupexaeHui», MockBa, uzn. «/poda» 2010r. (ba3oBblil ypoBeHb,
PO UITHHBIN YPOBEHB).
INabpuensu O.C. Xumus 10 knacc, Mocksa, «Zlpoda». 2014 r. [IpoduinbHblil ypoBeHb. YUeOHUK.
I'abpuensu O.C., OCTpoyMOBa N.I. Xumusa. 10 kin. [IpodunbHeiii ypoBeHb: Meroanueckoe
nocoowue. M.: Hpoda.
INadpuensn O. C., OctpoymoBa W.I'. HactonbHas kuura yuurens. Xumus. 10 k1. - M.: [Ipoda.
IMa6puensu O.C., OCTpoyMOBa N.T". Oprannueckas XumMus B T€CTAX, 3aJ1a4ax, ynpaxxHeHusx. 1 0 kJ1.
— M.: Hpoda.
Xumust 10 wi.: KouTponsHbie W mpoBepouHble paboTel K yueOHuky O.C. Tabpuensna.
la6puensa O.C., PemetoB II,B., OctpoymoB W.I'., Hukutiok A.M. ['oToBMMCS K emuHOMY
rOCyJIapCTBEHHOMY AK3aMEHY. -M.: Hpoda.
labpuensa O.C., OctpoymoB W.I. Xumwms. Marepuansl Uil TOATOTOBKH K EIUHOMY
roCyJapCTBEHHOMY dK3aMEHY U BCTYIHUTEIBHBIM dK3aMeHaM B By3bl: Yue0. [Tocobue, - M.: [Ipoda.
INa6puensua O.C., OctpoymoBa WU.I'. Xumuueckuii 3xcniepumeHT B mkoie, 10 k1. — M.: JIpoda.
O.C. Tabpuensn  yueObnmk  «Xumus» 11 xmacc, MockBa, «/Ipoda»  2013r.
labpuensa O.C., Jleicoa I'.I. Xwumwmsa. 11 «macc. IIpodunsHeiii  ypoBenb. 2013.
I'abpuensu O.C., JIpicoBa I'.I'., Benenckas A.I'. Kuura mis yuurens. Xumus. 11 xmace. B 24.

Metoanueckoe nocoOue. 2015.
INabpuensua O.C., OctpoymoB N.I'. O0mas xumus B TecTax, 3ajadax, ynpaxHeHusX. 11 kmacc.
Mockaa. Hpoda.2008.

Xumus. 11 kimace. KonTponbHbie u npoBepouHbie padboThl Kk yueOuuky O.C. N'abpuensna, I'.T.
JIpicoBoit «Xumus. 11 xmace. Ilpodunbnbiit ypoens». O.C.I'abpuensH, I1.H.bepeskun, A.A.
VYirakosa u Ip. - Mockaa, Hpoda. 2016.
Iabpuensu O.C., OctpoymoBa WN.I'. Xumuueckuii skcrepumeHT B mkose. 11 kmacc Mockaa.
HApoda

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
O.C. T'abpuensn Xwumwms. 10-11 kmacc: 37eKTpoHHOE yueOHOE U3JaHUE: MYIbTHUMEIUHHOE

HPUIIOKCHHE K y4eOHUKY 0. C. [abpuensiHa. - Pexum J0CTYyTIA:
http://www.drofa.ru/catnews/dl/main/chemistry

[Mporpamma 1o XUMUH. - Pexum J0CTyTa: http://www.drofa.ru/for-
users/teacher/vertical/programms

Enunas xosmekuus nu@poBbIX 00pa3oBaTelnbHBIX pecypcoB. — Pesxxum mpocrtyma:http//school-
collection.edy/ru

DIIEeKTPOHHBIC HPUIIOKEHHS K y4eOHHUKY. - Pexim JI0CTYyTIA:

http//www.drofa/ru/cat/prodyct865/htm
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