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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no yueOHOMY npeameTy «Xumusi» (0a30Bblil ypOBEHb)
Ha YpOBHE CpeJHEro 0011ero 0opa3zoBanus pa3paboTaHa Ha OCHOBE:

- GenepalbHOrO rOCYJapCTBEHHOr0 00pa30BaTEIBLHOIO CTaHAApTa CPEIHETO
oOmiero o0pa3oBaHusi, YTBEPKIECHHOTO NpHKa3oM MUHHUCTEpCcTBa 00pa3oBaHUs U
Hayku P® ot 17 mast 2012 r. Ne 413 (¢ u3BMEHEHHUSIMU U JIOMIOJIHEHUSIMU ) (J1aiee —
dI'OC CO0O);

- @enepanbHOl  00pa3oBaTEIbHOM  MPOTPaMMbl  CPEIHETO0  OOIIETro
oOpa3oBaHus, YTBEpKACHHOW mpukazoM MunuctepctBa npocsemienus PO or 18
mas 2023 r. Ne 371;

- Ycraa MBOY «I1O Ne 10»;

- OcHOBHOI1 00pa30BaTeNbHONW MPOrpaMMBbl CPEIHEr0 OOIIEro oOpa3oBaHUs
MBOY «1O NelO»;

- PaGoueii nporpammel Bociutanust MBOY «11O NelOy;

- [Tonoxenust o0 pabounx nporpamMmax.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMWS»

OcCHOBY TOJXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMPEACICHUIO
oO1ieit cTpaTeruu oOydeHus, BOCIIUTAHUS U PAa3BUTHs O0YYAIONMIUXCS CPEICTBAMMU
yaeOHoro npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
COJIEpKaHMsI, PE3yJIbTAaTOB OOyuYeHMs] W TPeOOBaHWM K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB.

XuMu4eckoe 00pa3oBaHue, MOTy4aeMOe BBIITYCKHUKAMU
001eo0pa3oBaTeIbHON OPTaHU3AIINH, SBIISIETCS HEOTHEMIIEMOM YacThIO UX
oOpazoBaHHOCTH. OHO CITY)KHUT 3aBEPIIAIOIIUM ATAIIOM pPean3aliy Ha
COOTBETCTBYIOIIIEM €My 6a30BOM YPOBHE KITFOUEBBIX IIECHHOCTEH, MPUCYITUX
[IEJIOCTHOM CUCTeME XUMHUYECKOTO 00pa30BaHus. DT IEHHOCTH KaCaIOTCs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJI0BeKa, a TAK)KE SKOJOTUYECKA 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOAHOI cpene. Peanuzyercs xumuueckoe oOpa3oBaHue
oOy4Jarommuxcs Ha YpOBHE CpeHETO o0IIero 00pa3oBaHus CpeICTBAMUA YI€OHOTO
npeamMera « XuMuUs», CoaepKaHue U MOCTPOSHUE KOTOPOTO OMPEEICHBI B
MPOrpaMMe 0 XUMHUH C YIETOM CIeIM(PUKHA HAYKH XUMUH, €€ 3HAYCHUS B
MO3HAHUY TIPUPOIBI U B MATEPUATHHON KU3HH OOIIECTBA, a TAKXKE C YIETOM
o0IMX 1eNel ¥ MPUHIINIIOB, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMUS KaK 3J1EMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHOM LUBWIM3ALINY, B CO3/JaHUH HOBOW 0a3bl MaTEPUAIIbHOUN KYJIBbTYpPHI.
OHa BHOCHT CBOI1 BKJIaJl B (pOPMHUPOBAHUE PALMOHATBHOTO HAYYHOT O MBIIIUICHHUS,
B CO3/IaHUE IEJIOCTHOTO MPEICTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O €UHCTBE



MIPUPOJIBI U YEJIOBEKA, KOTOPOE (POPMUPYETCS] B XMMUU HA OCHOBE MOHUMAaHUs
BEIIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MUPA, OCO3HAHUS B3AUMOCBA3U MEKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOACHCTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMH, XUMHUSI cTaia
HEOTHEMJIEMOHN YaCThIO MUPOBOU KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla U )KU3HU KaKJI0ro uieHa oomecTBa. CoBpeMeHHas XUMHUS KaK HayKa
co3uaTeNbHasl, KaK HayKa BHICOKMX T€XHOJIOTMH HAMpaBJICHA HA PEIICHUE
100aIBHBIX MPOOJIEM YCTOMUHUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MacCHOCTH U OXPaHBI 3J0OPOBbSI.

B cooTBeTcTBUY ¢ 00IIMMU LIESIMHU U IPUHITUTIAMH CPETHETO OOIIETro
oOpazoBanus coaepxxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIl YPOBEHB
U3YUYEHUS ) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MTOATOTOBKY
o0ydJaromuxcs, HeOOXOIUMYIO UM JIJIsl BRIPAOOTKH MUPOBO33PEHUECKUX
OPUEHTHPOB, YCIICIIHOTO BKJIFOUEHUS B )KU3Hb COLIUYMA, MPOAOJIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBsIIONTUMHE TpeIMeTa «XUMUSD SBIISIIOTCS 0a30BbIE KYPChI —
«Oprannueckas xuMusi» 1 «O011ass 1 HeopraHu4deckasi XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUH 10 HEOPTraHUYECKON XUMUU (C BKJIIFOUECHHUEM 3HAHUM U3 00IIeH XUMUK) U
opraHnyecko XumMuu. opMHUPOBAHUE JAHHON CUCTEMBI 3HAHUHN NIPU U3YUEHUU
npenMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUST BCEr0 MHOT000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CrtpykTypa comepxanusi KypcoB — «Opranuyeckas xumus» 1 «O0mias u
HeopraHudeckas XuMus» cqpopMUpoBaHa B IPOrpaMme MO XMMHUHU Ha OCHOBE
CHUCTEMHOTI0 T0JIX0/1a K M3yYeHHI0 y4eOHOro MaTepuaia u o0yciIoBIeHa
UCTOPUYECKA 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI HA OMpeaeEHHBIX
TEOPETHYECKUX YpOBHX. Tak, B Kypce OpPraHM4eCcKOi XMMUHU BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCUYECKOUN TEOPUU CTPOCHUS OPTaHUYECKUX
COEIMHEHUH, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
MpeICTaBICHUN O CTpoeHuH BerecTB. CBeneHnst 00 3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YTIIEBOJOPOIOB JIO CIOKHBIX OMOIOTHIECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHn4ecKoil XMMHH MOJIyYarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs IIEPBOHAYAIHHBIC
MIPEICTABICHUS O XUMHYECKOU CBSI3U, KIIACCU(DUKAIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaAKI[UU.

[Tox HOBBIM yrioM 3peHus B mpeameTe «XuMHs 0a30BOr0 YpOBHS
paccMaTpUBAETCSl M3YUYECHHBIM HA YPOBHE OCHOBHOI'O O0OIIEro 0Opa3oBaHus
TEOPETUUYECKUN MaTepral U (PaAKTOIOTHUECKUE CBEACHHS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHuieckas
XUMUSD» 00yUYaIOIIUMCS PEIOCTABISAETCS] BOBMOKHOCTh OCO3HAThH 3HAUCHHE
MEPUOANYECKOT0 3aKOHA C 00IIETEOPETUUECKUX U METOAO0JOT UUECKHUX MTO3UIUH,
rIy0e MOHSATh UCTOPUYECKOE U3MEHEeHHE (DYHKIIMI 3TOr0 3aKOHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Ennnas cucrema 3HaHMM O BAXKHEUIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAX U MPUMEHEHUH, & TAKKE O XUMHUYECKUX PEAKIUAX, UX CYITHOCTH U
3aKOHOMEPHOCTAX MpOTEKaHus qononHsercs B Kypcax 10 u 11 kmaccos
AJIEMEHTAMHU COJICPKAHUS, UMEIOIIUMH KYJIbTYPOJOTHYECKUNA U PUKJIIATHOU
XapaxkTep. OTU 3HaAHUA CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTUMU HayKaMH, pacKpbIBAatOT €€ pOJIb B IIO3HABATEIILHOM U IPAKTUYECKOU
JeSATeIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX MPUITOKEHUNA XUMUU, [TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKU OCMBICTUBATh HH(DOPMALIHUIO U
OPUMEHSITH €€ IS TIOMOJIHEHUS 3HAHUM, PEIICHUSI UHTEJUIEKTYaJIbHBIX U
AKCTIIEPUMEHTATBHBIX UCCIIEIOBATEILCKUX 3a/1a4. B 11e710M coniepkanue yueOHoro
npeaMeTa «XUMHsS» JAaHHOTO YPOBHS U3YYEHHS] OPUEHTUPOBAHO HA
dbopmupoBaHue y 00yJaronuxcs MUPOBO33PEHYECKOM OCHOBBI JIJIsi IOHUMAHUS
dbunocodckux uael, TaKuxX Kak: MaTepuaIbHOE €IMHCTBO HEOPTAHUYECKOTO U
OpraHUYeCcKoro Mupa, 00yCJIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM H
CTPOEHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U
peleHus MPOTUBOPEUYHI MEXy HOBBIMHU (haKTaMH U TEOPETUUECKUMU
IPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUU YKOJIOTUUECKUX Mpodiem, a
TaKKe mpobsieM cOepexeHUs: YHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUHN U MaTEPUAJIOB.

B nane perrenus 3aa4 BOCIUTaHUs, PA3BUTUS U COLMAIA3ALIUN
00y4JaromuXxcs NPUHATHIE TPOrPaMMOM MO XUMHUHU MOAXObI K ONPEIeTICHUIO
coJiep KaHus M IOCTPOCHHUS MpeMeTa pelycMaTpuBaioT (OpMHUpOBaHUE
YHUBEPCAJIBbHBIX YYEOHBIX JIEUCTBHM, UMEIONINX 0a30BOE 3HAUCHUE IS
Pa3TUYHBIX BUOB JIEITEILHOCTH: PEIICHUS MPOOIIeM, MTOUCKA, aHAIHN3a U
00paboTku nHGOPMAITUH, HEOOXOIUMBIX JJIsI IPHUOOPETEHHUS OIBITA MTPAKTHICCKON
Y HCCIIEI0BATEIBCKOM AEATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUHU
XUMHUHU.

B nmpaktuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus, IPU OMpPEICTICHUN
COAEPKATEIbHOW XapaKTEPUCTUKH LEJIEeH N3YUEHUs TPEAMETA HAIIPABICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPATUIIUOHHO TpU3HAETCS (OPMHUPOBAHKE OCHOB
XUMHYECKOW HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOM
NEATEeNIbHOCTU YEJIOBEKA U KaK OJTHOIO U3 KOMIOHEHTOB MUPOBOM KyJIbTypbl. C
METOIMYECKON TOUKH 3PECHUS TAKOU MOJAXO0J K ONPEICIICHUIO LEIEH U3yYCHUS
MpEIMETA SBJISIETCS BIIOJHE ONPAaBJAaHHBIM.

HEJIN U 3AJAYN U3YYEHUSA YYEBHOI'O TIPEAMETA «XUMMWS»

CornacHo 1aHHOUW TOYKE 3pEHUs [IaBHBIMU LIEJIIMU U3YUYEHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (QopMHpPOBAHHME CUCTEMBI XUMUUYECKUX 3HAHUM KaK BaKHEHIIEH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KITI0UeBbIe MOHATHS, QYHIaMEHTAIbHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHUE SI3bIKA HaYKH, YCBOCHHE U TOHUMAHKUE CYITHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOpUEHN
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEIECTB M XUMHUYECKUX PEaKIMii, HEOOXOAUMBIX JJIsl TPUOOpETEHUS
YMEHUU OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MMOBCEIHEBHOM XKU3HH;

e Ppa3BUTHUE YMEHHI U CITIOCOOOB JICSITEIHLHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
00BSICHEHHEM XUMHUUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM TPABUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, copeprkarenbHasi XapaKTEpUCTUKA TIEJICH U 3a/1a4 U3YUYEHUS
npeaMeTa B MporpaMMme 1o XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPUOPUTETAMU B CUCTEME CpeHero ol1ero oopasopanus. CeroaHs B
IPEnoIaBaHUU XUMUH B OOJIbIIICH CTETICHU OTAAETCS MPEATIOUTCHHE
MPAKTUYECKON KOMITIOHEHTE COJiepKaHusl 00yUeHMs, ODUCHTHUPOBAHHOM Ha
MOJICOTOBKY BBITTYCKHUKA 00111e00pa30BaTeIbHON Opranu3aluy, BiIaICiolIero He
HaO0OpOM 3HaHUH, a QYHKIIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHHUSIMHU aKTUBHOTO MOJy4YeHHUs 3HAHUI U MPUMEHEHUS UX B PEaIbHOM KU3HU
JUTSL pEeUISHUS] TPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM TipU U3yUYEHUU TIpeAMeTa « XUMHUSD JOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKKE LETN U 3a7auH, KaK:

aganTaiys o0y4JarImuXcs K YCIOBHIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHNE UHTEIJIEKTYATbHO PA3BUTOM TUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NMPUHSATUIO TPAMOTHBIX
pEIICHHI B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

dbopMupoBaHUE y 00y4YarONUXCs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITIETEHIIHI ), UMEIONTUX YHUBEPCATIbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB
JESTENHHOCTHU: PEIICHUS MPoOIIeM, MOUCKa, aHAIN3a U 00paboTKH HHPOpPMAIIUH,
HEOOXOIUMBIX JIJISl TPUOOPETEHHMSI OTIbITA ACSITEIbHOCTH, KOTOpasi 3aHUMAaeT
BaKHOE MECTO B IMO3HAHUH XUMUH, a TAKKE ISl OLIEHKH C TIO3HUIIHHA
AKOJIOTUYECKOI 0€30MaCHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX
MPOIIECCOB HA OPTraHU3M Y€JIOBEKA U MPUPOHYIO CPEY;

Pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUAIOMUXCS: CIOCOOHOCTH CAaMOCTOSITEIHHO MTPUOOPETATh HOBBIC
3HAHUS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMU, UCIIOIB30BaTh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJI MIOUCKA U aHaliu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHUE U pa3BUTUE Y OOYYAIOLIUXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeTbHOCTH, COOPAaHHOCTH, AaKKYPATHOCTH, KOTOPbIE OCOOEHHO



HEO0OXOIUMBI, B YACTHOCTH, IPH IJIAHUPOBAHUU U MPOBEJCHUN XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUE Yy 00ydaromuxcs yoex AEHHOCTU B TYMaHUCTHYECKOU
HaIPaBJICHHOCTU XUMUH, €€ BAXKHOW POJIM B PEIICHUH II100aIbHBIX IPOOIEM
PalMOHAILHOTO MPUPOAOIIOIb30BaHNUS, TOMOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXPaHEHUS TPUPOJTHOTO PABHOBECHUS, OCO3HAHUA HEOOXOAUMOCTH OEpPEeKHOTO
OTHOLIEHUS K IPUPOJAE U CBOEMY 3/I0POBbIO, @ TAKKE MPUOOPETEHUS ONBITA
MCIIOJIb30BaHUS MOJYYSHHBIX 3HAHUU JUIsl IPUHATHS TPAMOTHBIX PEIIEHUH B
CUTYallUIX, CBA3AHHBIX C XMMUYECKUMHU SIBIICHUSIMHU.

BOCHUATATEJIbHBIN MOTEHIIUAJI YYEBHOTI'O ITPEJMETA «XUMMSI»
peanusyeTcs uepes

¢ (HOpPMHPOBAHNE UHTEIICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSTCIILHOMY MTPHHSITHIO
peIlleHn i, CITOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKU3HU;

® HANPaBJICHHOCTh OOYUYEHHUS HA CHCTEMATHYECKOE MPHOOIIEHUE YIaIUXCS K
CaMOCTOSITeJILHOM MMO3HABATEIILHOMN J1eATEIbHOCTH, HAYYHBIM METOAaM
o3HaHUS, HOPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

e oOecreUeHre yCIIOBUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OITBITa Pa3HOOOPA3HOM JIEITEILHOCTH, TIO3HAHUS U CaMOIIO3HAHMS,
KJTIOYEBBIX HaBBIKOB (KJIFOYEBBIX KOMITCTECHIINH ), UMEIONIUX YHUBEPCATHLHOEC
3HAYEHHWE JUTS Pa3JIMYHBIX BUOB JCSATCIIBHOCTH;

e (opmupoBaHHe YMEHUI OOBSICHITH M OLICHUBATH SIBJICHHUS OKPYIKAIOIIETO
MHUpa Ha OCHOBAaHUY 3HAHWU U OIBITA, ITOJYYCHHBIX TIPH U3yYCHUN XUMUH;

e (opmupoBaHHe y 00yJarOIIUXCS TYMAaHUCTUYCCKUX OTHOIIICHHIHA,
OHMMAaHMS IICHHOCTH XUMUYCCKUX 3HAHHUM JIJIS1 BRIPAOOTKH DKOJIOTUYECCKU
11eJIECO00Pa3HOr0 MOBEJCHUS B OBITY U TPYJIOBOU JEATEILHOCTH B IEJIAX
COXPAaHEHHS CBOCTO 3/I0POBbSI M OKPYKArOIIEH IPUPOTHON CPEJIbI;

® pa3BHTHE MOTUBALMH K O0YYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITMTAHHMIO HAa OCHOBE YCBOCHHS OOIICUYCIIOBEUCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQ IS U HAIPaBICHHOCTH
JagbHEeNIIero oOy4eHus;

® HCIIOJIb30BaHUE BOCIIUTATCIIBHBIX BO3MOKHOCTEH COICpIKAHUSA yIeOHOTO
peaMeTa uyepe3 AEMOHCTPAIUIO0 00yYaroIUMCs IPUMEPOB OTBETCTBEHHOTO,
IPaKIAHCKOI'O MOBCACHUS, IIPOSBICHUS YCTIOBEKOIIOOHS H
T00pOCEPACYHOCTH, Yepe3 MO00p MPOOIEMHBIX CUTYAIMH JIJIT 00CYKICHHS
B KJIacce;

® [IPUMCHCHHUE HA YPOKE UHTCPAKTUBHBIX (POPM pabOThI yUAIIUXCS:
HMHTEJUICKTYaJbHbIX UIP, CTUMYJIHPYIOIIUX T03HABATEIBHYIO MOTHBALIMIO
IIKOJIbBHUKOB; JTUCKYCCHUH;

¢ MHULIHUHUPOBAHHUE U MOJJACPIKKA HCCIICI0BATEIBCKOM I1eITeIbHOCTH
IIIKOJIBHMKOB B PaMKax pean3alii KMH HHIMBUAYAIbHBIX U IPYIIOBBIX
HCCJICI0BATEIbCKUX ITPOCKTOB.



MECTO YYEBHOT' O IPEJIMETA «XUMUs» B YHEBHOM IIVIAHE HIKOJIbI

B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUs MNpPeAMET «XUMUS»
6a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee 4KcIo 4acoB, OTBEAEHHBIX JIJISl U3YyUEHUsI XMMUU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hezenro), B 11 knacce — 34 yaca (1 yac B HeemI0).

YYEBHO-METOJIUYECKHWI KOMILIEKC

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YYHEHUKA

Xumus. 10 knacce/T'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A., AkiinonepHoe
obmectBo «M3narensctBO «IlpocBeienue.
Xumus. 11 kmacc/T'abpuenssa O.C., OctpoymoB WU.T"., CnankoB C.A., AKIIMOHEpPHOE
obmectBo «M3narensctBO «lIpocBemienue.

METOJUYECKUE MATEPUAJIbBI JUIA YUUTEJIA

O. C. T'abpuensn, U. I'. Octpoymos, C. A. CrankoB. MeToandeckoe mocodue s
yUUTENS K 3aBEpIIEHHON TpenMeTHo tuHuK yueoHukoB O. C. ['abpuensina u nip.
«Xumus. 10 xkmacey, «Xumus. 11 knace». Mocksa. [Ipocsemenue. 2021

O. C. T'abpuensn, U. I'. Octpoymos, A. H. JIéekuH, C. A. CnaakoB. Metoaudeckue
noypounbie pekoMmenaanuu. 10 -11 knacc. Mocksa. [Ipocsemienue. 2021

COJEPKXAHHME YYEBHOI'O ITPEJIMETA
10 KIJACC

OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKOr XUMUU: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUN HOBBIX BEIIECTB W MAaTEpUAIOB. TeOopus CTPOCHUS OPraHWYECKUX
coenunennii A. M. bytneposa, e€ ocHOoBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4ecKux BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJJMHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o kiaccu(puKaluu opraHuueckux BeniecTB. HoMeHnknaTtypa
OpraHUYECKUX COCIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXKHEHUIINX MPEICTABUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
O3HAaKOMJICHHE ¢ oOpa3naMHM OpPraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX



OCHOBE, MOJEIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHUE U
ONMHCAHHME JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHNUIO OPraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psa. Meran um 3TaH —
MpOCTEHIINE NPEACTABUTEIN AJIKAHOB: (PU3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYEHUE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUNA pANl. DTUIEH U MPONUIEH —
MpOCTEHIINE NPEACTABUTEIN AJIKEHOB: (U3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuuu  TUJIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUApPATALUU, OKHUCIEHUA W
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BakHeWIIUE
XUMHYECKUE CBOMCTBA (peakius nonuMmepusanuu). [lonydeHne CUHTETHYECKOTO
Kay4dyKa U pe3HHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIINNA TPE/CTAaBUTEIh AJKHHOB: COCTaB, CTpOCHHE, (U3HUYECKHE U
XUMHYECKUE CBOMCTBA (peakluM THAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATAIUH,
rOpeHus), MOJy4YeHUe U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (pu3MUecKne M XMMUUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W MpUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAINIUMU K
Pa3JIMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIC
HedTsHbIe Ta3el. HedpTh m e€ mpoucxoxaenue. CriocoOwl mepepaboTku HedTH:
NEeperoHka, KpEKUHT (TEPMUUECKHUM, KaTaauTUueckuil), mnupoius. I[IpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHUE B MPOMBIILICHHOCTH U B ObITYy. KaMeHHBIIH
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUS BEUIECTB M HX NPEeBpalleHUN:
O3HAaKOMJICHME ¢ oOpa3ljaMy IUIACTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIIHH
«Hebtb» u  «Yromp», MOIECIHPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
rajJlOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUECKON pabOoThl: MOJyY€HHUE STHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaumn.

BoluncneHuss 1Mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kucnopoaconepxamme oprannyeckue coeuHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHOJ: CTPOECHHE,
du3nyeckue M XUMHUYECKHE CBOMCTBAa (peaklMu C aKTUBHBIMH METAJJIaMH,




rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J{elicTBHE MEeTaHOoIa U 3TaHOJIa Ha OPraHu3M YeJIOBEKa.

MHOroatoMHble  COUPTHL. DTUJEHIVIMKOAbL W  TJUIEPUH: CTPOCHUE,
dbu3nyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO  IIEIOYHBIMU
MeTallylaM{, Ka4eCTBEHHAsl peakivsi Ha MHOTOATOMHbIe crnupThl). JlelicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHos: CTPOCHUE MOJEKYJbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpneruabl U kemowuwvl. Dopmanplaerull, aueTalbIACTU]: CTPOECHHUE,
dbu3nYecKkue U XUMHYECKUE CBOMCTBA (pEaKIMU OKHUCJICHUS W BOCCTAHOBIIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TIOJTYyUYCHHE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpE/C/IbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs U
YKCYCHasl KHUCJIOTBI: CTpOEHHE, (PU3MUYECKUE M XUMHUYECKHUE CBOMCTBa (CBOMCTRA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKalin), nojayuyeHrue u MpuMeHECHHE.
CreapuHoBasi ¥ OJICMHOBAsT KHUCIJIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. MblTIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JICHCTBUE.

Cnoxubple 3Qupbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. [ uaponus
coHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonorundeckas
POJIb JKUPOB.

VYrneBonsl: cocTaB, KilacCUpUKAUMs ~ yrieBojoB  (MOHO-, JU- W
nojimcaxapuibl). [ 1r0Kko3a — mpocTeuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbl, (U3MYECKHME U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXICHUE B IMPUPOJE, MPUMEHEHUE,
ouonornyeckas posib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
Heutono3el.  Pu3nueckne M XUMUYECKHE CBOICTBAa Kpaxmaina (THIpOJIu3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
MpPOBE/ICHNE, HAONIOJCHHE U OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE >TaHOJA
okcugoM Menu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOAEHCTBHE TIULEpPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa(l) u rumpoxcumom wmemu(ll), B3ammomeicTBHe Kpaxmalia C HOJIOM),
MPOBENICHNE MPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

BoluncneHuss 1Mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN ).

A3oTcoaepxKaniue OpraHnuecKue COeMHEHHUS.

AMMHOKHUCIIOTHI KaK aM(OTEepHbIE OpraHuyeckue coeauHeHus. Puzndeckue
U XMMHUYECKHE CBOICTBa aMHUHOKHCIOT (Ha mpumepe muiuHa). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.



benkn kak MpUPOIHBIC BBHICOKOMOJICKYJISpPHBIC coenuHeHMs. [lepBudHasd,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB:
TUIPOJINA3, ICHATYpaIlNs, KAUeCTBCHHBIC PEAKIINKA Ha OCIKH.

OKCIEpUMEHTAILHBIE METOABl HM3YyYCHHS BEUIECTB M HMX NPEBPAIICHUMN:
HAOJTFOICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHWH, IBETHBIC PEAKITUN OCIIKOB.

BoicokoMoJieKy IsipHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCJIMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AIINH, CPEIHSS MOJEKYIISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCIUHCHUA —
TIOJIMMEPHU3ALINS U TTOJTMKOHICHCAITHS.

OKCHEpUMEHTAIbHBIE METOABl HM3YYCHHS BCIIECTB M WX IPEBPAIICHUN:
O3HAKOMJICHHE C oOpa3liaMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MeXIPEIMETHBIX CBS3€H MPU M3yYCHUHU OPTaHMYECKOW XMMHUH B
10 kiacce OCYIISCTBISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TMOHSATUH, TaK W TOHSTHH, SBIISIONIUXCS CHUCTEMHBIMH JIJIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHsI, aHaJN3, CHUHTE3, KJacCU(UKALUS, TIEPHUOJUIHOCTh, HAOIIOICHNE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJISITMPOBAHHE.

®dwuszmka: wmarepus, OHEprusi, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
DHEPreTHYECKUH YpOBEHb, BEIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BeIIecTBa, QU3MUCCKUE BEIMUNHBI U €IMHUIIBI KX U3MEPCHHUS.

buonorus: kierka, opranusM, Ounocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJIOTMYECKH aKTHUBHBIC BemecTBa (OCIKH, YTIIEBOJIBI, KUPHI,
dbepMeHTHI).

['eorpadus: MuUHEpaIbl, TOPHBIE MOPOJBI, TIOJIE3HBIC UCKOIAeMbIC, TOIUIHBO,
pecypchl.

TexHomorusi: MUIEBBIE TMPOAYKTHI, OCHOBHI PAIIMOHATBHOTO TMHTAHMS,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE MpenapaThl, MaTepuabl U3
MCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUAYECKUA BJIeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOIYPOBHU. ATOMHBIC opOuTtamm, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeeeHusl 3IEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASL KOHPUTYypalUs aTOMOB.



Ilepunonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOIO 3aKOHA M llepnoanueckoi CUCTEMBI
XuMH4ecKkux uieMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM M TEepUOaM.
3HaYEHHUE EPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemecTBa. XUMHUYECKas CBs3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIieHTHAsl HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTAINIUYECKON PEIIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPBI.
MaccoBast 10Jis1 BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenknatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckast — peakius.  Krnaccudukanus — XUMUYECKUX — peakuuid B
HEOPraHMYECKOM M OpPraHMYeCKOW XUMHUH. 3aKOH COXPAHEHUS MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIMUAIOIIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunuun Jlelllarense.

DnekTponauTnyeckas auccornyanus. CHIIbHBIC U cla0bie AIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTPaJIbHAs, IIEJIOYHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
neMoHcTpanus Taonmi «llepuonamdeckas cucreMa XUMU4YecKux snemeHToB J[. WM.
MeunneneeBay, U3y4eHUE MOJIENEd KPUCTAJUIMYECKUX PEHIETOK, HAOIIOIEHUE U
OMMHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOJIOPO/Jia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIbIO YHHBEPCAIBHOTO WHIWKATOPa, PEaKIUh HOHHOTO OOMEHa),
MPOBEJICHUE TIPAKTUIECKON paboThl «BnusiHue pa3nuyHbiX PakTOpoB HA CKOPOCTH
XUMHYECKOU PEAKIIUN.

Pacuérnble 3anaum.

PacuéTtei 1no ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUEThl, PacU€Thl C HCMHOJIb30BAHUEM IOHSATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi Xumust

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux siaemeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.



dusnueckue CBOWCTBA HEMETAUIOB. AJUIOTPONUST HEMETAuIoB (Ha MpUMeEpe
KHCJIOpoa, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HUX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne Ba)XKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue meramnoB B Ilepuoanueckoi cucreMe XUMHYECKUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetauioB. O6mue ¢uzndeckue cpoiictBa MetaiioB. CrijiaBbl METaJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJUi, KaJIbIIH,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

OO6mue cnocoObl Moay4yeHUs: MeTayuioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIA:
U3y4YeHUEe KOJIJIEKIMU «MeTauibl W CIIaBbl», 00pa3I0OB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

Pacuérnbie 3anaum.

PacuéTtel mMacchl BemiecTBa WM 00BbEMaA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUSA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKOU M THUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJIYYECHUS] BAKHEUIINX BEILIECTB.

YUenoBek B MHpE BEUIECTB M MaTEpPUAIIOB: BAXHEWIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUallbl, OPraHMYECKHUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUs U 30pOBbE YEJIOBEKA: MpaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOM XUMHUHU
B MOBCEIHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBSI3€M MpU  HM3yYeHUH OOWEd u
HEOpPraHW4YeCKOM XUMUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICITTUPOBAHNE, H3MEPCHHE, SIBJICHHE.

dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
JIMUHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHHWS K pe3yiabTaTaM OCBOCHUS
oOy4JaromMUMHCS TPOTrpaMM CpeJHero oO0mero oo0pa3oBaHUs (JIMYHOCTHBIM,
METanpeaIMETHBIM M TNpeaMeTHbIM). HaydHo-MeToguyeckold OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CpPEIHEro oOIIero
00pa30oBaHus ABJISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHUs BBIJICICHBI CIICAYIOIINE COCTABISAIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHMCKONW TpaXTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIENICHHUIO;

HaJIU4Y1e MOTUBALIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHUHN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOECH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHMUs;

HaJIM4Khe MPABOCO3HAHMS HKOJIOTUUYECKON KYJIbTYpPhl U CIIOCOOHOCTU CTaBUTH
LIETIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI TIpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujealaMyd POCCHMCKOro TPaKIaHCKOTO OOIEeCTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMd W  [paBWIaMH  TMOBEACHUSA,  CIOCOOCTBYIOIIMMH  Mpolieccam



CaMOIIO3HAHMS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JUYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE Ppe3yJIbTaThl OCBOCHHUS MpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOW U TMPAKTUYECKOU JEATCIbHOCTH
0o0y4Jaromuxcs 1Mo peaau3aiy IPUHITHIX B OOIIECTBE 1IEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSAJIKY;

NpEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4EOHBIX M MO3HABATENbHBIX 3aJlau, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATH MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUYHbBIX BUO0B YUEOHOU JIEITEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPHUYECKOMY M HAYYHOMY HACJCIUIO
OTEUECTBEHHON XUMUH,

yBaXEHHUSI K MPOIECCYy TBOpYECTBa B OOJACTH TEOPUU U TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO IOCTHKEHHUS HAYKU €CTh pPe3yJIbTaT
JUIMTETFHBIX ~ HAONIONCHHH, KPOIMOTJIMBBIX  OKCHEPUMEHTAIBHBIX  TOUCKOB,
MNOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHPOPMAIMU O TMEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULINI HPABCTBEHHBIX M MPaBOBBIX HOPM U OCO3HAHHE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:

NMOHWMAHHUS ITIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIoicHUs1 TpaBuil 0Oe30MacHoro oOpallleHHs C BellecTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHHUSI 1EHHOCTH TPAaBUJ HWHJAMBUAYAIBHOIO M  KOJUIEKTHUBHOTO
0€30MacHOro MOBEACHUS B CUTYaIIUX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIOJEH;



OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAQTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEILCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYyrHX BHJAX
NEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIHICHUU NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPAaKTUUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3iuyHOro poia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYNY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBUIYAJIBHON TpPaeKTOPUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3ani COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUU, UHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TrNY€eCKOr0 BOCTIUTAHMS:

HKOJIOTHYECKHU 11eJ1eCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KaK HCTOUHHUKY
CYILIECTBOBAHHMS )KM3HU HA 3€MIIE;

MOHUMAaHUSI TJIO0AJTBHOTO XapakTepa HKOJOTHYECKHUX TPOoOJeM, BIIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUSL JOCTIDKEHUH XUMHH  JUIS
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX BpEl OKpYyKAIOLIEh
OPUPOJHON Ccpefie, YMEHHsS] TPOrHO3MPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTUYECKHE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIbHOM
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemo(hoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBINUICHHS, CO3/IaHUU IICJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU IS  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTHUYECKONM HAMNpPABICHHOCTH W Ba)XXHOW pOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ANIBHBIX MTPoOIieM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — ChIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBHUI



VCHEIIHOTO TPyAa H OSKOJOTHYECKH KOMQPOPTHOW IKM3HU KaKIOTO UJICHA
o0I11eCcTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJIb30BaTh
MOJTy9aeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYKAIOIIETO MUpPA U
MIPOUCXOAIINX B HEM M3MEHEHUM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIFOUCHUS HA
OCHOBE HAaydHbIX ()aKTOB UM WMCIOIIMXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJB30BATh XHUMUYECKHE 3HAHHUSA A
perIeHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIICI0BATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEPBIBHOMY  OOpa30BaHHIO M
caM000pa30BaHUI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMUU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyAa B pasaudHbIX cepax npodhecCHOHATBHOM
NESTEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMbIE  JJIA dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIIpEIMETHBIE) OOIEHAyUYHbIE MOHITHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUu(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHUE,
IpoIecC, CUCTEMa, Hay4HbIH (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC ICHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTH oOydJarommxcs MCIIOJIb30BAaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH H  PETYJISSTUBHBIMH
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3ajaBas IapaMETPbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISATh XapaKTEpHbIC MPU3HAKU MOHSITUN M YCTAHABJIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS sl OOBSCHEHUS! OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKHUX PEAKIUM;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHbIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE pACCYKIeHUs (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XHUMHYECKOUN
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
PUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS IS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TEHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMyTUpPOBATH MEJIHM U 33J1a4l UCCIIEIOBAHMS, UCIIOIh30BaTh ITOCTABICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHPOBAHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMS ¥ OCHOBBI JJIsi (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJIBHOIO IUJITAHUPOBAHUA U IPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IAaTh 3a XOIAOM
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (HOpMYyJIHpPOBATh
0000ITIeHNS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OPHCHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHGOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3TUYHBIX BUIOB U (GOpM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMyIHUpOBATh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TMOUCKE U
otbope uHbOpPMAIMK, HEOOXOAMMON [JiA BBIMOJHEHUA Y4eOHBIX 3ajaad
OIPEAECIEHHOTO THUIIA;



MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUI U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmaiuu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu pabdoTe ¢
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTeMaTU4YeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HAarJITHOCTH.

OgBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3blBaTh  WJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH pe3yJlbTaTOB MO3HABATEIBLHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBITOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pean3allii yueOHOTO MPOoeKTa U (HOPMYIUPOBATH BHIBOJIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITETIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIBHYIO
HesITeIbHOCTh, Olpeaesas e€ Ielu M 3aJayd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IpeUlaraéMblii aNroOpuT™M JEHCTBUH MpH
BBIMIOJIHEHUN y4YE€OHBIX M HCCIEIOBATENbCKUX 3ajay, BbIOMpaTh Haumbojee
3 PeKTUBHBIN C€MOCOO0 MX pemeHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHaJIU3a
U CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyueckas XUMHSI»
OTpa)XaroT:

chOpMHUPOBAaHHOCTh  NPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBJICHUMN
npupoasl, B (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue TOHATHS (XMMUYECKUM DJIEMEHT, aToOM, OJJIEKTPOHHAas



000J10UKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIM CKeleT, (QyHKUMOHAJIbHAs TIpymia,
paauKal, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOA, U a30TCOJIEepKalllUe€ COEIMHEHHS, MOHOMED, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SABJICHUM, (PAKTONIOrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUINIMX OPraHUYEeCKHUX BEHIECTB B OBITY H
MPAKTUUECKOU NESITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBJISTH XapaKTepPHbIE MPHU3HAKU TOHSTHH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHS TIPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
COCTaBJICHUSA MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB W  YPaBHEHHM XUMUYECKHX PEaKIIHi,
W3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WILTIOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBY U CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpymie COeAUHEHUN (YrieBOAOPOJbI, KHCIOPOJ M a30TCOJAEpXkKaIlHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEOUHEHHMs), [1aBaThb WM HAa3BaHHS IIO
cucremarnueckoit HoMmeHkiatype (IUPAC), a Takke NpPUBOIUTH TPHUBHATILHBIC
HA3BaHUS OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOIMUIIEH, AllETHJICH,
ATWJICHIJIMKOJb, TJIHIEPUH, (eHoN, (popMasbIerus, aneTaabIerull, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmar, [eJTi0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BHJIBI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytnepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPEICTABUTENCH Ppa3IMIHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, AlETUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OEH30J, METaHOJ, 3TAaHOJ, STHJICHIJIUKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTHU]l, MypaBbUHAsI M YKCYCHAasl KUCIJIOTBI, TJIIOKO3a,
KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIHUil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Colpbsi (HE(QTb, NTPHUPOAHBIA Tra3, Yrojb), CHOCOOBI HX MEepepabOTKU MU
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HaYYHOr0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMUH MPU U3YUYECHUU BEILIECTB U
XUMUYECKUX SIBIICHUN (HaOJI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BAaTh CHUCTEMHBIC XHMHUYECKHWE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalMsiX, CBSI3aHHBIX C BELIECTBAMU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJTIOJATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
nocyAaoi M JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpaleHUs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIJAHUPOBATh M BBIMIOJHATH XUMHUYCCKUN
AKCTIEPUMEHT (TIPEeBpaIlCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUHU, MTOJTyUYCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, J€HATypalus OENKOB MPH HArpeBaHUU, IIBETHbIC pEakluu OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHM OE€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAaHHUEM, TMPEACTABISATh PE3yJIbTaThI
XUMHYECKOTO JKCIepUMEHTa B (OpMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIMU3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmanuu, IHTepHeT U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBWja  AKOJOTHUYECKHU
[IeJIeCO00pa3HOTO TOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENSIX
COXPAaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOLIEW NPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JICHCTBUS HA >KUBBIE OPraHU3MBbl ONPENCIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBUICHHUSI W NPEAOTBPALCHHUS KX BPEIHOTO BO3JCHCTBUS HAa OpPraHu3M
YEJI0BEKa,;

JUIsi 0OYyYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUSI BEIIECTB M
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETNBbIX M CHA0OBUIAIIMX OOYyYalOIIUXCA: YMEHHME HCIOJb30BaTh
penbeHO-TOYCHHYIO cUcTeMy oOo3HadueHui JI. bpains s 3anmucu XuMHYECKUX

dbopmyi.

11 KVIACC



[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYUYHONW KapTHUHBI MHpA, POJIUM XUMUHM B TIO3HAHUM SIBICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, AJEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAsI, MOHHAsS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peréTka,
TUTIBI  XUMUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJUTHYECKAsT JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pPEaKIh, XUMUYECKOE PABHOBECHE);TEOPHH M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoaunyeckuil 3akoH . M. Menneneena,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAICHUS SHEPrUU
IpU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHUH,
MUPOBO33PEHUYECKAE 3HAHUS, JIKAIINE B OCHOBE NOHUMAHHS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMUecKHe CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHUN BaKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHHMI BBISBISATH XapaKTePHbIC TNMPU3HAKUA TOHITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHuss GOpMyd  BEHIECTB M ypPaBHEHMHM  XHMHMYECKHX  pEaKIlui,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAs] U3BECTh, MTUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEACNIATh BaICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPOJHAs) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOrO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CpeAbl B BOJHBIX pacTBOPaX HEOPraHHUUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEUIECTB MO KX COCTaBY K OMNpPEAeIEHHOMY Kiaccy/Tpynme
COeIMHEHUM (MPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCHJIbI, OCHOBAHMS,
KHUCJIOThI, aM(OTEpHbIE THUIPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, OOBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepU30BaTh DIJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB |—4 mnepuonoB Ilepuoanueckoi CUCTEMBI
XUMH4YecKux djemeHtoB JI. M. MenneneeBa, MCHONL3ys MOHATUSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTaIny, «QHEPTeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMUMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUM
1o nepuoaaM u rpynmam llepruoandyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
NOATBEPKJATh CYIIECTBOBAHWE TE€HETHMUYECKOW CBSI3M MEXIY HEOPraHU4YEeCKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY pPEardpyrolnx BEUIECTB, TEMJIOBOMY
addekTy peaknuu, U3MEHEHHUIO CTEIEHEW OKHCJICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKUUU UAYT J0 KOHLA;

c(hOpMHPOBAHHOCTh yYMEHUH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMH pACKpbhIBaTh CYIIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUI MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeaKkiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunnuin Jlelllatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PAcCTBOPE», OObEMHBIX OTHOIIEHUN Tra30B
MpU XUMUYECKUX PEaKLMsIX, MACChl BEIlleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKINU
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOoCy/Iol U J1abOpaTOpHBIM O00OpYJOBaHHMEM, a TakKe MpaBwiia OOpalleHus C



BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSAMH MO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3/IokKEHUE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUU KaTald3aTopa,
ONpEJENIeHHEe Cpeabl pPacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HAa CKOPOCTb XMMHUYECKOW pEeaKiIuH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELIEHUE HKCIEPUMEHTAIbHBIX 3a7ad 110
temaM «Metamibl» U «HemeTamibl») B COOTBETCTBUMM C IpaBUJIaMU TEXHUKH
0e30macHOCTH IpHU OOpAIEHUH C BEIIECTBAMHU U JaOOPaTOPHBIM 00OPYIOBAHUEM,
OPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JSKCIepuMeHTa B (opMme 3amucu
YPaBHEHHI COOTBETCTBYIOUIMX peakuuid U (QOpMyIHpOBaTh BHIBOJABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TIOJY4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
KOMMYyHUKaluu, UHTepHET U IpyTuXx);

chOpMUPOBAaHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TMpaBUjia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSATEIBHOCTH B UEIIX
COXPAHEHHUSI CBOETO 3JI0POBbsl M OKpYXKAIoIIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAsI
cmbpicnt mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIIECHUS U
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHW3M YEJIOBEKa;

JUIsi 0Oy4YaroIIMUXCs ¢ OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBbIX U CIa0OBUIANIMX OOYyYalOUIMXCSi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadeHui JI. bpaitns mis 3anmcn XUMHYECKHUX

dbopmyi.

OPTAHM3AIUS ITIPOEKTHOM U YYEBHO-UCCJIEJIOBATEJBKOM
JAEATEJIBHOCTH OBYYAIOIIUXCA

HpoeKTHO-I/ICCJIeI[OBaTeJ'IBCKaﬂ ACATCIBHOCTb OTHOCHUTCA K o0nacTH ,Z[GTCKOI?I

CaMOCTOSATEILHOCTH, OCHOBBIBACTCS HA MHTEPECAX IIKOJIbHUKOB, IPUHOCUT UM
YAOBJIIETBOPEHUE, a 3HAUUT, TUYHOCTHO-OPUEHTUPOBAHA Ha Kaxk0ro pedeHnka. Ocoboe
3HAYEHNE MTPOCKTHO-UCCIIE0BATEIBCKON IEATETFHOCTH 3aKII0YAETCs B TOM, UTO B €€
MpoIIecce OHU MPUOOPETAIOT CONMATBHYIO MTPAKTUKY 3a MPEETaMHU IIKOJIBI,
aIanTHPYIOTCS K COBPEMEHHBIM yCIIOBHUSM JKU3HH.

[{esbr0 MPOEKTHOM AEATENBbHOCTH SIBISIOTCS:

DopMUPOBAHUE AKTUBHOM CaMOCTOSITEIbHOW U MHULIMATUBHOM MO3ULIAN
YYAIIUXCS B YYCHUHU.

dopMHUpPOBAHUE YHUBEPCATIbHBIX YUYEOHBIX IEHUCTBUM.

Pa3BuTre no3HaBaTeNIbHOTO HHTEPECA YUALIUXCSA

Peanuzanus npuHimna cBsi3u 00y4eHHUs! C KU3HbIO



TeMbl IPOEKTOB.
10 kiacc

AHTHOMOTHKHU — MOIITHOE OPYKHE.

benku — ocHoBa xxu3nu. M3yuenue 6e1KoB, pepMeHTOB: B3I XUMUKA, OUOJIO0Ta,
buzuka.

buonornueckue 4acel, WM KaK MPOKUTH J0OJITO.

B Mupe uHaukatopos.

BuTtamMuHbI U UX pOJIb B KU3HEAEATEILHOCTH YETIOBEKA.

J.11. MenneneeB B [letepOypre.

JlaBiieHUE B OKPYKAIOIIEM HAC MUPE.

JlebuIuT 3J1eMEHTOB ¥ BHEIIHOCTbD.

JlvneTndeckuil 3aMEHHUTENb caxapa acapTaM — TOKCUYHOE BEIIECTBO.

XKeneso B Hamiet xxu3Hu. JKeye30 U ero 6uosiorudeckasi pojib B OpraHu3Me
YeJIoBeKa.

HccnenoBanne XMMUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
KauecTtBeHHOE omnpe/iesieHre BEIIeCTB B COCTABE Pa3HbIX BU0B MOPOKEHHOTO.
JleTaromnue MeTajuIbl.

JlomonocoBckue mecta I[letepOypra.

Mun3znpas npeaynpexaaet: «KypeHue onacHo Jjisi Ballero 3[0POBbs .
MopoxkeHoe: €CTh WU HE €CTh?

HaHoTexHosorum B XuMuH.

OO6HapyxeHue HUTPATOB B PACTECHUSX.

OO6nHapyxeHue TSHKENBIX METAJUIOB B paCTEHUAX. BiusHue TSxKENBIX METANIOB Ha
POCT U pa3BUTHE IPOPOCTKOB.

Onpenenenue HU3NKO-XUMHUECKHUX MTOKa3aTesIeld MOJIOKa.

[InacTuKOBBIE OKHO. 3a U MPOTHB.

[Tpumenenue [Tannanus B MeaquuHe.

XUMHS JUIA TIOMOXO3SI€EK.

XUMHS U TUTUECHA.

Yewm 3ameHUM HEPTH?

11 kiaace

AnCOpOITMOHHAS OYUCTKA CTOYHBIX BOJI.

AHaJIN3 KauyeCcTBa HEKOTOPBIX MPOTYKTAX.

AHaJIN3 KaYECTBEHHOT'0 COCTaBa KEBATEIbHBIX PE3UHOK.

AHanu3 nuIIeBbIX 100aBOK B MPOAYKTaX MUTAHUS, UX BIUSHHUE HA 3J0POBbE
YeJI0BEeKa

AHTpOIIOr€HHbIE UCTOYHUKY 3arpsi3HEHNS BO3/1yXa HA TEPPUTOPUM IIKOJIBI.
buopasznaraempie moMMepbl — yIMaKoBKa OyayIIeTro

Butamun A u ero 6uosiorudeckasi pojaibAMUHOKUCIOTHI U UX OMOJOTUYECKAs POJIb
Butamun /] u ero Ouonoruueckas poJib

Butamun C u ero Ouonoruyeckasi poiib

Biusinue OBITOBOM XMMUM Ha SKOJIOTHIO M 3JI0POBhE YEIOBEKA.

BrnusiHue MarHUTHBIX MOJIEN HA BCXOKECTh U POCT PACTECHUH.

BimsiHue colHEYHOM aKTUBHOCTHM HA MOBEJCHUE YEIOBEKA.



Bnusinue yas u kode Ha akTUBAIUIO TPOMOOIIUTOB.

BnusiHue sHEepreTHUeCKUX HAIMUTKOB Ha JIeUCTBUE (DEPMEHTOB.
Bpennoe Bo3neiicTBre Ta0ayHOM NMPOAYKIMH HA KUBbIE OPTaHU3MBI.
N3yuenune npuHuna AerucTBus Motopa « CTeapruHOBAsI MAILIMHA.
JInunocts [l. 1. Menpeneena.

Menuko-01oI0rn4ecKre 3Ha4eHNUs COeUHEHUI 7 A TpyIIbI
Monu6aeH u ero Onojorudeckas pob.

[ToBbImIeHNE ypOKaMHOCTH OOOOBBIX IMYyTEM HCIIOJIB30BAHUSI PETYIISITOPA pOCTa
pacCTECHU.

[Tonyuenne OMOCTaOUIBHBIX KOMITO3UIIUN Ha OCHOBE
CBEPXBBICOKOMOJIEKYJISIPHOTO MOJUATUIIEHA, HATTOJIHEHHOTO
TUTUAPOKBEPIIETUHOM.

[TonyueHue miacTMacc Ha OCHOBE OEIIKOBOTO ChIPBSI.

«OKU3Hb MIIACTUKOBOU OYTBUIKI.

[TyTtu ucnionb30BaHUsl aAMUHOKHUCIIOT B OPTaHU3ME

Pagyra xummnueckux peakiuu.

Pemrenne npoGaemMbl OBITOBBIX OTXOA0B B T. Tyia.

Ponb croHbl B hopMHUpOBaHUM U TIOIJICPIKAHUH KAPUECPE3UCTECHTHOCTH 3yOHOM
AMAJIH.

CaolicTBa coequHEHUN GTOpa

CUHTETUYECKHE U TTPUPOIHBIE CTEPOUIbI

CHer — Kak UHIUKATOP 3arpA3HEHUU OKPYKaIOIIEH Cpeibl aBTOMOOUIILHBIM
TPaHCIIOPTOM.

CoenrHEeHMs TAIOTE€HOB KAK JIEKAPCTBEHHBIE CPEICTBA
Tokcuueckoe IeMCTBUE TAKEIBIX METAILIIOB.

@epMEHTHI U UX POJIb B OpTaHU3ME

@pyKTOBbIE aMUHOKHUCIIOTHI M UX HUCIOJIb30BAHHE B KOCMETOJIOTHH.
XHUMHUYECKHE OCHOBBI MEXaHU3MOB BOCHAIMTENBHBIX MTPOIIECCOB
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIECH CPeIbl

XUMHS 3JIEMEHTOB 7 A TpYIIIIbI

XO0NOAWJIBHUK — TOPIIOK B TOPIIIKE.

HapcTtBennas cembs. 3omoto, Cepebpo, Menb.

[IloxonaaHbIN recTepe3uc.

[ITymoBast aTaka Ha 3JI0POBBE.

DKkosnoruyeckas 0€30MacHOCTh M SHEProCcOSPETAIONINE JTAMIIBI.
DIEMEHTHBIN COCTaB )KMBON MaTEepUHU.

Oddexr Kes.

BU/bI JEATEJIBHOCTH OBYYAIOIIUXCH, HATIPABJIEHHBIE HA
JOCTHU/KEHUE PE3YJIBTATA

PackpeIBaTh CMBICIT H3y4aeMBIX TOHATHUM;

[IpuMeHsTh €CTECTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS (B TOM YHCIie HaOJI0ICHHE,
MOJIETUPOBAHUE, IKCIIEPUMEHT) U OCHOBHBIE ONEPAIIMU MBICIIUTEIILHON JIESITEIIbHOCTH
(cpaBHeHue, KiaccudUKaLK) I U3yUYCHHS BEIIECTB U XUMUYECKUX PEAKIIU;

PackpbiBaTh CMBICT U3yYaeMbIX MOHITUH U 3aKOHOB U IPUMEHATH 3TH HOHSITHUS
[IpY ONHCAHWUU CBOMCTB BEILIECTB U UX MPEBPALLICHUN;



CrnenoBath npaBujaM MOJIb30BaHUS XMMUYECKOW MOCYI0HM U J1abOpaTOpPHBIM
000pyAOBaHUEM, a TAKXKE MpaBUiIaM 00OpalIeHUsl ¢ XUMHUYECKHUMHU BEIIECTBAMH B
COOTBETCTBHH C MHCTPYKIUSAMH IO BBIMOJHEHUIO MPAKTUYECKUX PAOOT;

ITInaHupoBaTh ¥ IPOBOAUTH XUMUYECKUIN IKCIIEPUMEHT;

Hcnonb30BaTh NpH BBHIIOJIHEHUH Y4€OHBIX 3aJJaHUI U B IIpoLiecce
HCCIIEI0OBATEIBCKON AEATEIbHOCTA HAYYHO-TIONYJIIPHYIO JINTEPATYPY XUMUYECKOTO
cozep KaHusl, CIIpaBOYHbIE MaTepuabl, pecypcesl MHTepHera;

BricTpanBath pa3zBEpHyThIEC IMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(popMaIHIo U3 yueOHHUKA U CIIPaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO HUCIIOIb30BaTh
M3y4YECHHBIN ITOHATUMHBIN anmapar Kypca XuMHH.

CHUCTEMA OIEHKHA JOCTHKEHUHN OBYUYAIOIINXCH

KonTposib 3HaHWI, YMEHHMII M HABBIKOB YYalllMXCS - BAXKHEHIIMNA 3Tal
y4eOHOT0 nporecca, BBITTOJIHSIOIIH M oOyyaronryto, MPOBEPOYHYIO,
BOCIIUTATEIbHYI0 U KOpPpEeKTUpYIOImY (yHKiuu. B cTpykType mnporpamMmsl
IIPOBEPOYHBIE CPEJICTBA HAXOATCS B JJIOTHYECKOMN CBSI3M C COJICP)KaHHEM Y4eOHOTO
Mmarepuana. Peanuzanus MexaHu3Ma OIEHKH YPOBHSI OOYYEHHOCTH IpeJroiaraeT
CHUCTEMAaTH3allul0 W O000O0IIEeHWe 3HAaHWM, 3aKpeIieHHe YMEHHH U HaBBIKOB,
IPOBEPKY YPOBHS YCBOCHWs 3HAHWUM U OBJAJICHUS YMEHUSMU M HaBBbIKaAMH,
3aIaHHBIMU KaK IUIAaHUpYEMbIe pe3ysibTaThl 00yueHus. OHM TMPECTaBISIOTCS B

BUJIe TPEOOBAHUH K TIOJITOTOBKE YUaIUXCSI.

J1J1st KOHTPOJISI YPOBHS JJOCTHXKEHUN YYAIIUXCS UCTIONIB3YIOTCS TaKUE BUIbI
U (POpMBI KOHTPOJIS Kak MPeIBAPUTEIBHBIN, TEKYIIUNA, TEMATUUYECKHUI, UTOTOBBIM
KOHTPOJb; (OpPMBI KOHTPOJS: KOHTpOJIbHas pabora, aud@epeHInpoBaHHBIHN
WHAVBUAYaTbHBIN MHUCHbMEHHBIA OMPOC, CAMOCTOSITENIbHAs MpoBepouyHas pabdoTa,

TCCTUPOBAHUC, TUKTAHT, INCbMCHHBIC TOMAIITHUC 3a/TaHU.

JIIst TeKyIiero TeMaTHYeCKOTrO KOHTPOJISI M OILEHKH 3HaHUM B CHCTEME
YPOKOB TMPEIyCMOTPEHBI KOHTpPOJIbHBIE paboThl. Kypc 3aBepimiaior ypokw,
MO3BOJIAIONINE OOOOUIUTh M CUCTEMATU3MPOBATh 3HAHUSA, a TAKXKE MPUMEHHUTH

YMEHHUsI, IPUOOPETEHHBIE TIPU U3YyYECHUU XHUMUHU.

CucreMa OlleHKH TOCTHKEHUH 00y4aromuxcst

1. OneHka ycTHOrO OTBeTA.

OTmerka «S»:
- OTBET IIOJIHBIM U NMPAaBUJIBHBIM HA OCHOBAHUHU U3YYEHHBIX TEOPUH;
- MaTepuall U3J10KEH B ONPEICIICHHON JOTMYECKON MOCIIE10BATEIBHOCTH,
JTUTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSITEIbHBIN.

OTBeT «4»;
- OTBET IOJIHBIN Y NMPaBUJIbHBIM HA CHOBAHWH U3YUYEHHBIX TEOPUU;
- MaTepuall U3J0KEH B ONPEICIICHHON JOTMYECKOU MOCIEN0BATEIBHOCTH, MPH
ATOM JOIYUIEHBI JBE-TPU HECYIIECTBEHHbIEC OLIMOKH, UCTIPABICHHBIE 11O
TpeOOBAHUIO YUUTEIIS.

OTmerka «3»:



- OTBET MOJHBIN, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAsl OIIMOKA UK OTBET
HEIOJHbIN, HECBS3HBIM.

OTMmeTka «2»:
- MpU OTBETE 0OHAPY>KEHO HETIOHUMAaHUE YYaIlIUMCsi OCHOBHOI'O COJICPKAHUS
y4eOHOro MaTepuaia WiH JAOMYIIEHbI CYyIlIEeCTBEHHbIE OMUOKH, KOTOPHIC
YYAIHUICS HE MOXKET UCTIPABUThH IPU HABOSIIUX BOIIPOCAX YUUTENS, OTCYTCTBUE
OTBETA.

OrMmeTka «1»
- OTCYTCTBUE OTBETA
2. OneHKa 3KcnepuMEeHTATbHBIX YMEHUH.

- O1leHKa CTaBUTCS HA OCHOBAHUU HAOJIOJICHUS 32 YUaIIUMUCS U
MUCbMEHHOTO OTYETa 3a padoTy.
OtMmeTka «5»:
- paboTa BBINOJHEHA MOJHOCTHIO U TPABUJIBHO, CJEJaHbl IPABUIbHBIC
HAOJIFOJICHUS U BBIBOJBI;
- DKCHEPUMEHT OCYIIECTBJICH IO TUIaHy ¢ YYETOM TEXHUKH 0€30MacCHOCTH U
paBuJI pabOTHI C BElIeCTBAMU U 000PYI0BAHUEM;
- TMPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBbIE YMEHUS, MOJACPKUBAIOTCS YUCTOTA
pabouero Mecrta u MopsiJoK (Ha CTOJIe, SKOHOMHO MCTIONB3YIOTCS PEaKTUBHI).

OtMmeTka «4»:
- paboTa BBITNIOJIHEHA MPABUIILHO, CHCTaHbl IPAaBUIbHBIC HAOIIOICHUS U BBIBOJIHI,
HO TIPU 3TOM 3KCIIEPUMEHT MPOBEAECH HE MOJHOCTHIO WM JOMYIICHBI
HECYIIIECTBEHHBIE OITMOKU B pabOTE C BEIIECTBAMU U 00OPYI0BAHUEM.

OrMmeTka «3»:
- paboTa BBINOJIHEHA MPABUJILHO HE MEHEE YeM HAIOJIOBUHY WJIX JOMYIIEeHA
CyIlIeCTBEHHAs OIMOKa B X0/I¢ SKCIIEPUMEHTAa B O0BSICHEHNH, B 0(DOPMIICHUU
paboThl, B COOJIOJICHUM MPABWI TEXHUKU 0€30MMacHOCTH Ha paboTe ¢ BellecTBaMU
1 000py/IOBaHUEM, KOTOpPask UCIPABIAECTCS 1O TPEOOBAHUIO YUUTEIS.

OTMmeTKka «2»:
- JIONyIIEHBI B¢ (M 0oJiee) CYIIECTBEHHBIC OIIMOKH B XOJIe: IKCIIEPUMEHTA, B
0o0bsicHeHUH, B opopMiieHUH pabOThI, B COOJIOICHUH MPABUIT TEXHUKU
0€301acHOCTH MPHU paboTe ¢ BEIIECTBAMH M 000PY/IOBAHHEM, KOTOPBIC YUalTUHCS
HE MOYKET UCIIPABHUTh JaKe MO TPEOOBAHUIO YUNUTEIIS,

OtMeTKa «1»
- paboTa He BBHINOJIHCHA, Y YYaIIerocss OTCYTCTBYET AKCIIEPUMEHTAJIbHBIC YMEHHSI.
3. OueHka yMeHMi pemiaTh pacyeTHble 3aJa4M.

OtmeTka «5»:
- B JIOTMYECKOM PaCCYXXJICHHH M PCIICHUH HET OMMMUOO0K, 3ajaya pereHa
palMoOHaIBHBIM CIIOCOOOM;

OtmeTka «4»:
- B JIOTUYECKOM PACCYXKJICHUU U PEIICHUS HET CYIIECTBEHHBIX OITHOOK, HO
3a/1a4a pelieHa HepalMOHAIBHBIM CIIOCOO0OM, WJIU JIOIMYIIEHO HEe Oojiee IBYX
HECYIIECTBEHHBIX OITHOOK.

OtmeTka «3»:
- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYyIIEHA
CyIIECTBEHHAsl OIMMOKAa B MAaTEMAaTUUYECKUX pacyeTax.

OtMmeTka «2»:



- UIMEETCS CYIIECTBEHHbIC OITMOKU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUMU.
OTMeTKa «1»
- OTCYTCTBHE OTBETA HA 3aJIaHUE.
4. OneHka NMCbMEHHBIX KOHTPOJIBbHBIX PadoT.
OTMeTKa «5»:
- OTBET MOJHBIN ¥ MPaBUJIbLHBINA, BO3MOXKHA HECYIIECTBEHHAs OIIMOKA.
OTMeTKa «4»:
- OTBET HETOJIHBIN WJIU JOMYIIEHO HEe 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.
OtrmeTtka «3»:
- paboTa BBINOJHEHA HE MEHEE YeM HAMoJIOBUHY, JOMYIIEHA OJJHA CYIIIECTBEHHAS
omuOKa U MPU ITOM JIBE-TPU HECYIIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBIMOJHEHA MEHBIIIE YEM HAIOJIOBUHY WJIH COJEPKUT HECKOJIBKO
CYILIECTBEHHBIX OLINOOK.
OTMeTKa «1»
- paboTa He BBITIOJIHEHA.
[Tpu orieHKE BBIMIOJHEHUS] TMCBMEHHON KOHTPOJIBHOW pabOThl HEOOXO MO
YUHUTBIBATh TPEOOBaHUS €IUHOTO OpdorpaduuecKkoro pexuma.
5. O1eHKa TeCTOBBIX padoT.

88-100% - mpaBUIBHBIX OTBETOB OIICHKa  «5»

62-87% - mnpaBUIBHBIX OTBETOB OllCHKa «4»
37-61% - mnpaBWIBHBIX OTBETOB OLICHKAa «3»

0- 36% - mnpaBUIBHBIX OTBETOB OLICHKA «2»

6. Ouenka pedepara. Pedepar olieHUBaeTCs 1O CIEAYIOMIUM KPUTEPHUSIM:
coOmroieHue TpeOoBaHui K ero 0(hOopMIIEHHIO; HEOOXOIUMOCTh U JOCTaTOYHOCTh
JUTSL paCKPBITHS TEMBbI IPUBEICHHON B TEKCTE pedepara nHpopMaIuu; yMeHue
oOy4aromierocsi CB000JHO U3J1araTb OCHOBHBIE UJIEH, OTPaKEHHbIE B pedepare;
CIIOCOOHOCTh 00YYaIOIIErocs MOHATH CYTh 33/1aBa€MbIX BOTIPOCOB U
c(hOopMyIHpPOBaTh TOYHBIE OTBETHI HA HUX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Nen\n | HammeHoBaHuUe TeMbl Koa- DJIEeKTPOHHbIE
BO (uudpossbie)
4acoB o0pa3oBaTe/bHbIEPeCYPCHI

Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

11

[Ipenmer oprannueckoi xumuu. Teopust
CTPOEHUS OPraHUYECKUX coeMHeHur A. M.
byrneposa

Xumus 10 knacc: PI'AOY
HITO «Axanmemust
Munnpocsemenus Poccuny»
O0P «I cnam EI'D.
Cpennee obiee
oOpa3zoBanue. YueOHBII
MO/TYyJb TIO PEIIEHUTO
TPYIHBIX 3aJaHUH 110
yueOHOMY MpPEIMETY
«XUMH»
10-11 xmacce» AO
N3 nareabcTBO
«ITpocBemienune»
O0P «Jlomamaue 3a7aHusl.
Cpennee obiee
obOpazoBanue. Xumus». 10-
11 xnaccer. AO
HN3natenncTBO
«ITpocBemienune»
Tpenaxep «Ob6mako
3HaHui Xumud. 10 kiacc.
000 « ®uzukonJIady

Uroro no pazneny

Pa3znes 2.YrieBoaopoanbl

2.1

HpeﬂeHBHBIeerICBOIIOpOI[I)I — aJIKaHbI

2.2

HereI[eJ'IBHBIe YrJI€BOJOPOAbI: AJIKCHEI,
AJIKaAUCHBbI, aJIKUHbI

2.3

ApOMaTH4eCcKHeyrieBOI0PO/IbI

24

[IpupoiHBIE HCTOYHUKH YTIIEBOJOPOJIOB U
ux nepepadoTka

Xumus 10 knacc: DI'AOY
JIIO «Akanemus
Munnpocsenienus Poccuny»
D0P «4 conam EI'D.
Cpennee obmee
obpazoBanue. Y4ueOHbII
MOJYJIb MO PEHICHUIO
TPYAHBIX 33/IaHUHN TIO
yueOHOMY MpEeaMETY
«XUMUA»

10-11 xmaccer»y AO
HN3narenbcTBO
«IIpoceemienue»

O0P «Jlomamaue 3agaHus.
Cpennee obiee
obpazoBanue. Xumusy». 10-
11 knaccer. AO
H3narenbcTBO
«IIpoceemuienue»
Tpenaxep «Ob6mako




sgauu» Xumusa. 10 kimacc.
000 « ®uzukounJlad»

Hroro no pazneny

13

Pa3znea 3.Kuciaopoaconep:kamueopraHnyecKnecoeInH

CHUSA

3.1 Cruptel. DeHon

32 CrnoxHnble 3hupbl

Anbrerunbl. KapOOHOBBIE KUCIIOTHI.

3.3 VraeBoasl

Xumus 10 kmacc: DI'AOY
HITO «Axanemust
Munnpocsemenus Poccuny»
O0P «I cnam EI'D.
Cpennee obiee
oOpa3zoBanue. YueOHBII
MOJYJb TIO PEIIECHUTO
TPYIHBIX 3aJaHUH 110
y4eOHOMY MPEIMETY
«XUMH»
10-11 xnaccen» AO
W3paTrenncTBO
«IIpocsemenne»
O0P «Jlomamraue 3agaHusl.
Cpennee obiee
obOpazoBanue. Xumus». 10-
11 xnaccer. AO
N3 nareabcTBO
«ITpocBemenune»
Tpenaxep «O0nako
3HaHui Xumud. 10 kiacc.
000 « ®uzukonJlady»

Hroro no pazneny

13

Pasznen 4.A30Tconepskanye oprannyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHIL. bejku

Xumus 10 knacc: DI'AOY
JIIO «Akanemust
Munnpocsenienus Poccuny»
D0P «4 conam EI'D.
Cpennee obmiee
oOpazoBaHue. Y4eOHBII
MOTYJb TI0 PEIIEHUO
TPYIHBIX 3aaHUH TI0
yueOHOMY MpeMETY
«XUMUA»
10-11 xnaccer»y AO
N3narenscTBO
«IIpocBemenne»
O0P «Jlomamaue 3agaHusl.
Cpennee obiee
obpazoBanue. Xumusy». 10-
11 xknaccer. AO
HN3narenbcTBO
«IIpoceemienue»
Tpenaxep «Obmako
3Hanuiy Xumud. 10 ximacc.
000 « ®uzuxonJlad»

Hroro no pasaeny

Paspnen S.BbicOKOMOJIEKYISIPHbIECOEIMHEHUSA




5.1

[lmactmaccel. Kayuyku. Bonokna

Xumus 10 kmacc: DI'AOY
HITO «Axanemust
Munnpocseuenus Poccuny»
O0P «I cnam EI'D.
Cpennee obiee
obOpazoBanue. Y4eOHBII
MO/yJb TIO PELICHUO
TPYIHBIX 3aJaHUH 110
y4eOHOMY MPEIMETY
«XUMHA»
10-11 xnacce» AO
H3naTenscTBO
«IIpocBeenune»
O0P «Jlomamnraue 3agaHusl.
Cpennee obiee
obOpazoBanue. Xumus». 10-
11 xmaccel. AO
H3naTenscTBO
«IIpocsemenne»
Tpenaxep «O0nako
3HaHui Xumud. 10 kiacc.
000 « ®uzukonJlady

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

11 KIJACC

Ne m\mt

HaumenoBanue TeMbI

KoJu-Bo JJIeKTPOHHBbIE
4acoB (ungposbie)

oOpa3oBaTeJibHbIEP
ecypchbl

Paznen 1.TeopeTnueckneoCHOBLIXUMHH

Xumus 11 kiacc:

OI'AOY II1O0
11 Crpoenue atomoB. [lepuoanueckuii 3aKoH U 3 «Axanemus
[leproauueckasi cucteMa XUMUYECKUX JIEMEHTOB MuHnpocBemeHus
. Y. MeHnaeneeBa Poccuny
1.2 Crpoenue BeniectBa. MHOrooOpasue BEeIIeCTB 4 O0P «41 cnam EI'D.
1.3 XUMHUYECKUE peaKIMU 6 Cpennee obuiee
Hroro no pasaeny 13 oOpa3oBaHue.

Pa3nen 2.Heopranuveckasixumusi

VYuebHbIi MOAYNB TIO
PELICHUIO TPYAHBIX

3aJaHui 110

yueOHOMY IpeaAMETY

2.1 MeTtaniasl
2.2 Hemeramisl
2.3 CBsi3b HEOPraHUYECKUX U OPTaHNYECKUX BEIIECTB

Hroro no pasgeny

6

9

2 «XUMUSD
17 10-11 ximaccer» AO

Pa3zpen 3.XuMus 1 ';Ku3HbL

HN3narenbpcTBO
«IIpocsewmenue»




3.1 ‘ XUMUSA U KA3HD 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34

D0P «Jlomaminue
3ananus. Cpennee
ob1ee 0Opa3oBaHue.
Xumusi». 10-11
kiaccel. AO
N3 parenscTBO
«IIpocsewenue»
Tpenaxep «Obnako
3HaHU» Xumus. 11
KJ1acc.

000 « ®uzuxonJlady
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