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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cragapre COO, ¢ yuérom KoHmenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt cTpaTerud 00y4eHus, BOCIIUTAHUS U PA3BUTHS, OOYUAIOIINXCS CPEJICTBAMU
yueOHoro npeamera « Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyJIbTYpPhI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTrO OIPENEIECHb B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJEUCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4EeCKOM XHMHH BEIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOIMYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KAHHS, WMEIOUIMMHU KYJbTYPOJOTHUYECKH W MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENHbHON W MPAKTHUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJau. B 1enoM coaepkanue yuyeOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (haKTaMM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUSI M TMOCTPOEHUS TpeAMeTa IMpeaycMaTpuBalOT (OpMUPOBAHUE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEI0BATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMIIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHIO LIEJNEH W3YyUYEHUS
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHHUU U CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOTIOJACHUEM 1
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIIYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAICIOIIETO HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aauu, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOH u
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YaCTHOCTH, INpH IJAHUPOBAHUM U MPOBEACHUH XMMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUsl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yuyeObHOM mnaHe cpenHero oOmero oOpa3oBaHUS MPEAMET «XUMUDY
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).

HopmaTuBHBIE aKThI.
Pabouas mporpamMma no XMMHH COCTaBJIEHA HA OCHOBE CIIEAYIONIUX HOPMATUBHBIX
JIOKYMEHTOB.

1.ITporpaMma 1o XuMHUH Ha YPOBHE CpeaHEro o01ero oopasoBanus paspadoTaHa
Ha ocHoBe DenepanbHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuu

B Poccuiickoii @enepanumy, TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS (efepanbHOM
o0pa3oBaTeIbHOM MporpaMMbl cpeiHero ootmiero oopazosanus (OOIT COO),
npecTaBiIeHHbIX B DeepaibHOM IOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COQ, ¢ yuérom Konnenmuu npenogaBanusi yueOHOTO npeamMeTa « XuMUsD)

B 00pa3zoBaTeNibHbIX opranuzanusix Poccuiickoit denepannu, pearns3yronmx
OCHOBHBbIE€ 00pa30BaTENbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJI0KeHUN «CTpaTeruu
pa3Butus Bocniutanus B Poccuiickont @enepanuu Ha niepuoa Ao 2025 roga»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.)

OCHOBY OJX0JIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K ONPEIeTICHUIO 001en
CTpateruu oOy4eHHs, BOCIUTAHUS U pa3BUTHUS, O0yHAIOIINXCS CPEACTBAMU
y4eOHOTO

npenmeta «Xumus» 1151 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIN



KoHuenTyaibHbie nojoxeHus @I'OC COO o B3anM000yCI0BICHHOCTH IIEJIeH,
coJiep KaHus, Pe3yJIbTATOB OOYUCHHSI i TPEOOBAHUI K YPOBHIO IMOJATOTOBKH
BBIITYCKHUKOB.

2.®enepalibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaH1apTa

OCHOBHOTO 00111eT0 00pa3oBaHus, YTBEPKAEHHOTO MPpUKa3oM MuHOOpa3zoBaHus
P® ot 17.12.2010 Ne 1897 "O6 yTBepxkneanu (enepaibHOTO rocy1apCTBEHHOTO
o0pa30BaTeILHOTO CTaHapTa OCHOBHOTO 001Iero oopa3oBaHus',
3.CaHuTapHO->IUAEMHUOJIOTUYECKUX TPEOOBAHUI K YCIOBUSIM U OpraHU3AINU
oOy4eHus B 0011e00pa30BaTeIbHbIX YUPEKACHUSIX U CAHUTAPHO-
AMUEMHUOJIOTHYECKUX TTpaBuil U1 HopmaTuBoB CanlluH 2.4.2.2821-10
(YTBepkaeHbl MOCTaHOBIECHUEM [ TABHOTO rOCYJapCTBEHHOTO CAaHUTAPHOI'O Bpaya
Poccuiickoit @eneparuu ot "29" nexadbps 2010 r. N 189).

4.Yyeonoro miana MAOY CIII Ne 2 r. MuxaitnoBcka Ha 2023-2024 y4ueOHBIH TO/I.
5.Ilonoxenus o padboueit nporpamme B MAOY CII Ne 2 r. MuxaiinoBcka.
6.1IpumepHast mporpaMma Mo XMMHH, a TAK)KE Ha OCHOBE aBTOPCKOM yueOHOM
nporpammsel O.C. I"'abpuensiHa.

[Iporpamma pazpaboTtana B cooTBeTcTBUM ¢ «[IpumepHO mporpammoit
BOCIIUTaHUs», yTBepxkAecHHOM 02.06.20 No2/20 Ha 3acenanuu denepaibHOTO
y4e0HO-METOINYECKOr0 00beIMHEHHS 110 0011IeMy oOpa3oBaHuio ¢ DeepaabHbIM
rocyapcTBeHHbIMH 00pazoBaTenbHbiMU cTannapTamu (OI'OC) obuero
obpazoBanus, [Ipukazom Munnpocsemenust Poccun, 2020 Nel72 «O BHeceHHN
M3MEHEHUH (efiepalibHbIE TOCYIapCTBEHHbBIE 00pa30BaTEIbHbIE CTAHIAPTHI
o01rero 00pa3oBaHusi MO BOMPOCAM BOCIIUTAHUS O0YUYAIOIIUXCSI»

Ha 6a3e uentpa «Touka PocTtay obecrnieunBaeTcs peanusaius o0pa3oBaTeIbHbIX
IIPOrPaMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOW HAIIPABJICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOAATENILCTBA B Cchepe
oOpa3oBaHus U ¢ y4€ToM pexkomeHaanunii denepanibHOro oneparopa yueOHOro
IpeaMeTa « XUMUSD.

Hcnonb3oBanue obopynoBanus «Touka Pocra» npu peanuzaruu ganHoi OI1
MO3BOJISIET CO31ATh YCIIOBHUSL:

* JIJIS1 PACIIUPEHUS COIEPKAHUS IITKOJIBHOTO XUMHUYECKOTO 00pa30BaHMS;

* JIJIsI TIOBBIIICHUS TTO3HABATEILHON aKTHBHOCTH O0YYaIOIUXCS B
€CTECTBEHHOHAYYHOU 00J1aCTH;

* JUTSl pa3BUTHSA JTUYHOCTH peOEHKA B Mpoliecce 00yUeHUs] XUMHUH, €TO
cocoOHOCTeH, (hOPMUPOBAHMS U yIOBIETBOPEHHS COLUAIBHO 3HAUUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* 17151 paOOTHI € OAPEHHBIMU IIKOJIBHUKAMU, OpPraHU3ally UX Pa3BUTHUS B
pa3IMyYHbIX 00JacTIX 00pa30BaTENbHOM, TBOPUECKOU IEATEIBHOCTH.
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COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3yYEHMsI BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUJIEH U MPOMUIIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceouicmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYCHHMsS BEIIECTB M HUX MPEBpaIleHUIl:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON U 3TAaHOJ CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb M  TNIMLEPUH: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3WYECKMe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCcUUKAIUS ~ yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHuYecKue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYLIECTBISETCS YEpEe3 MHCIOJIBb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: mNHILEBbIE MNPOAYKTHl, OCHOBBl PpPalMOHAIBHOTO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 31aeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUsl JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucremMa XUMUUYECKUX JIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIaM H TIEPHUOJaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBII M  JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHUYECKNX BelEeCTB. ['eHeTudeckass CBA3b HEOPTAHWYECKHWX BELIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peakliM, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KACHAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMUECKUX PEHIETOK, HaOJIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nudHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJor€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHCJIOT U I1IEJI0Y€eH, KaueCTBEHHBIE PEaKIIUN Ha KATUOHBI METAIJIOB).

PacuérHrie 3anaun.

PacuéTtel maccel BemiecTBa WM 00ObEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHSA U KM3Hb

Ponb xumun B 00€CTI€UEHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSTHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIHI.

[TpencraBiaenuss 00 OOMMX HAay4yHbIX MPUHLUIAX [POMBIIIJIEHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus.

XUMHSIT W 3I0pPOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MaCHOTO KCIONb30BAHUA MpenapaToB ObITOBOW XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4yeckor XxumMuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYUYHBIX TMOHSTHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YyYaIONTUMUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00S3aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYyJa YUYEHBIX U IPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME IMOCIEACTBUM 3ITHX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTU€ B PEUICHUH MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJbTaTaM TPYJIOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISi COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTlydyaeMble 3HAHUA I aHaiu3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIETro MUpa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS s
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHEUUPUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4ueOHbIC NEeWCTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHWS M YHHUBEPCAIbHBbIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XHUMHUYECKHX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((Uu3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIEIOBAHMNA MyTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii  airoput™m ACHCTBUN MNpu
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



opuponbl, B (OPMHPOBAHMHM MBIIUIGHUA H  KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHA (XMMHYECKH 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YINIEPOJHBIN CKeleT, (YHKIMOHAJbHAS TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XHEHIIMX OPraHWYECKHUX BEIIECTB B OBITY M
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYECKUX BELIECTB ISl MIUTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yriIeBOJOpPOAbl, KHUCJIOPOA M a30TCOAEpIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOJ, (popMalbaerus, aueTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH, MypaBbUHAsl M YKCYCHas KHCJOTHI, IJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbs (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCyIol U J1TabOpaTOpHBIM OOOpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYJIOBAaHHUEM, TIPEACTABIATh PE3yJIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBBIE OPTaHU3MBbI OIPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G yHKITMOHATIBLHOM TPaMOTHOCTH, HEOOXOAMMOM JJISI pEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pEaKIUi, PacTBOp, DJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS dSHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH U 0€30MacCHOM HMCMOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIA ras, aMMHAaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0OBSCHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE DPEAKIUU TIO0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIMu, yYacTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUI COCTABJISITH YPAaBHEHUS PEAKIUN pPa3THUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, YUNUThIBAs
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3JMYHbIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYEHUS! CEPHOW KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi 10Jsl BEUIECTBAa B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, PEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB,;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW peaKInu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M J1A0OPAaTOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelCcTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABAThH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST OOYYaIONIMXCS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nmis 3anucu XUMUYECKUX

dbopmy.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossie)
n/ pasaesioB U TeM KonrtpoJbHbl IIpakTnyecku
Bcero o0pa3zoBaTe/ibHbI
n NMPOrpamMmbl e padoThl e padoThbl
e pecypchbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH
IIpenmer
OPraHUYeCKOU
xumuu. Teopus
1.1 CTPOCHUS 3 0 0
OpraHUYECKUX
COEIMHEHNN A.
M. bytneposa

Hroro no paszneny 3

Paspnen 2. Yriesoaopoanbt

IIpenenbubie
2.1 YTIEBOAOPOIBI 2 0 0
— aJIKaHBI

HenpenensHueie
YIJIEBOJAOPOBL:
2.2 aJIKCHBI, 6 0 1
AJIKaJUEHBI,
AJIKAHBI

53 Apomarnyeckue

YIJIEBOAOPObI




IIpuponHsie
HCTOYHUKHU
24 YTJIEBOJIOPOIOB

Hn ux

nepepadoTka

Hroro no pazneny

13

Paznen 3. Kuciopoacoaepsxaimue oprannyeckue coeIuHeHust

3.1 Cruptel. @enon 3 0 0
AJLIEruaml.
KapbonoBsie
3.2 KHUCJIOTBI. 7 0 1
CroxHbie
UpHI
3.3 VYriaeBoasl 3 1 0
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeuHeHust
AMUHEL
4.1 AMHMHOKHUCIIOTBI 3 0 0
. benku
Hroro mo pazueny 3
Paspnen S. BeicokoMoOJIeKY I pHBIE COCUHEHHUSA
ILmactmaccer.
5.1 Kayuayxkwu. 2 0 0
Bonokna
Hroro no pazneny 2
OBUIEE
KOJIMYECTBO
34 2 2
YACOB I10
[MPOTPAMME
11 KIIACC
N HauMenoBanme KosnnyectBo yacos DJICKTPOHHbBIE
(undpossbie)
n/ | pasgeqoBurTeM Beer  Kourpoabnbl — IIpakTuuecku
o0pa3oBaTe/ibHbI
n nporpamMmMbI 0 e padoThbI e padoThbI ¢ pecypes!
Paznea 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue 3 0 0

aTOMOB.




[Tepuoanueckuii
3aKOH U
[Tepuonuueckas
cucTeMa
XUMUYECKHUX
anemeHToB /[. U.
MeHnpeneeBa

Crpoenue
BEIIIECTBA.
1.2 .

MHoroo6pasue

BCIICCTB

XUMHUYECKHE
1.3 6
peakuuu

Hroro mo pazneny 13

Paznen 2. Heoprannueckasi Xumusi

2.1 Meraiibl 6

2.2 Hemeramisr 9
CBs3b
HEOPTaHWYECKU

2.3 XU 2
OpPraHUYECKUX
BEILIECTB

Hroro no pazneny 17

Pa3pen 3. XuMus u :Ku3HbL

31 XUMUSA U KA3HB 4
Htoro no paznemny 4
OBIIEE
KOJIMYECTBO 34
YACOB I1O

[NPOT'PAMME




CB3b coep:KkaHuA YUEOHBIX T€M 10 XUMHH U BO3MOKHOCTH
eCTeCTBEHHOHAYYHOU JadopaTopun «Touka pocra» npu
OPraHM3alMy NPAKTHYECKOH IeATEJIbHOCTH 00Y4arIMXCH.

10 ku1acc.

No Tema Oo6opynoBanue «Touka
pocTay

1 [Ipaktuueckas padota Nel.

[TosyyeHnue 3TUIECHA U U3YUYECHHUE €TI0
CBOMCTB.

2 [IpakTruueckas padota No2. HoyTtOyxk.
[Tosyuenne pacTBOpa YKCyCHOM KUCIIOTHI. Hatunk pH.
N3ydenue creneHn Quccounanum
OJIHOOCHOBHBIX KaPOOHOBBIX KHCJIOT.

3 JIaGopaTOpHBI OTIBIT. HoyTOyk.

N3yueHue TemnepaTypsl KUIIEHUS! CIUPTOB. JlaTuuk TemmnepaTypsl.

4 JlaGopaTOpHBIil OIBIT. HoyTtOyxk.

N3yyeHne CBOMCTB OHOATOMHBIX CIIUPTOB. JlaTunk onrudeckou
IIJIOTHOCTH.
3) JIaGopaTOpHBIi1 OMBIT.
XUMUYECKHE CBONCTBA CITUPTOB, (PEHOJIOB,
aJIbJIETUJIOB.

6 JIaGopaTOpHBIH OTIBIT. HoyTOyk.
XUMHYECKHUE CBOMCTBA YIJIEBOJOB. Harunk pH.

7 JlaGopaTOpHBIii OIIBIT. HoyTtOyxk.

BnusiHne x&ecTKkOCTH BOABI HA IIPOLIECC Hatunk pH.
OMBLIEHHUS. JlaTuuk
AJIEKTPONPOBOIHOCTH.

8 JIabopaTOpHBI OTIBIT. HoyTOyk.
Onpenenenus nokasarens pH pactBopos Hatunk pH.
AMUHOKHUCJIOT.

9 JIaGopaTOpHBIil OMBIT. HoyTtOyk.

CBoiicTBa CII0KHBIX 3PUPOB (Iporiecc Hatuuk pH.

TUAPOIIU3)




CBs3b cogepkaHus Y4eOHbIX TeM 10 XUMUHM H BO3MOKHOCTH
ecTeCTBeHHOHAay4YHO J1adopatopun «Touka pocTra» npu opranuzanumn
NPAKTHYECKOH JesITeJIbHOCTH 00y4ar0IMX .

11 kaace.

No Tema O06opynoBanue
«Touka pocta»

1 [Ipaktuueckas padora No 1. HoyTtOyk.

Bnusnue paznuyHbix (akKTOPOB Ha CKOPOCTh JlaTuuk onTUYecKon
XUMHUYECKOUN peaKIIiH. MJIOTHOCTH.
JlaGopaTopHBIii OIBIT.

OmnpeneneHre CKOPOCTH XUMUYECKON PEAKIIUHU B
3aBHCHMOCTH OT KOHIICHTPAIINH Pearupyromnmx
BEILECTB.
CKOpOCTh peakuy B 3aBUCUMOCTH OT Pa3IMYHbIX
(haKTOpOB.
2 [Ipaktuueckas padora Ne 2. HoyTtOyxk.
Pemenue skcriepuMeHTaNIBHBIX 337a4 110 TEME JlaTuyukK ONTUYECKOI
«Metaiby. IJIOTHOCTH.
JIaGopaTOpHBIi1 OIBIT.
Omnpenenenue conepKaHUe MOHOB XKeEle3a B
OPUPOJHBIX BOJAX.
3 [TpakTiaeckas padora No 3. HoyTtOyk.
Pemenue sxciepuMeHTaIbHBIX 33124 IO TEME Jatuuk pH.
«HemeTtamab. JlaTumk
AIEKTPONPOBOHOCTH.
JlaTumk
TEMIEPATYPHI.
4 JlaGopaTOpHBIii OIIBIT. HoyTtOyxk.
TernoBo#t AhHEKT XUMHUUECKOM PEaKIIUH. JaTumnk
TEMIEPATYPHI.
3) JIaGopaTOpHBIii OMBIT. HoytOyxk.
TernoBoit 2hHEeKT XUMHYECKOU peakiny Ha JlaTumnk
npumepe cysbdaTa Oapusi. TEMIIEpaTyphl.
6 JIaGopaTOpHBIi1 OMBIT. HoyTtOyxk.
BrnusiHue KOHIIEHTpauuu pearupyommux Bemecrs | JlaT4uk onTuyeckomn
Ha CMENIICHNE XUMHUYECKOr0 PAaBHOBECHSI. MJIOTHOCTH.
7 JlaGopaTOpHBIii OTIBIT. HoyTtOyxk.
BrnusiHne 0oJHOMMEHHBIX HOHOB Ha CMEILICHUE JlaTuyrK ONTHUYECKOU
XUMHUYECKOTO PABHOBECHSI IJIOTHOCTH.
8 JIaGopaTOopHBIii OMBIT. HoytOyxk.
Omnpenenenue TemIoBbIX 3PGeKkToB pacTBopenus | Jaruuk
BELIECTB B BOJIE. TEeMIIepaTyphl.




9 JIabopaTOpHBIi OMBIT. HoyTtOyk.
Onpenenenue pH pacTBopoB coneit Jlatumk pH.
10 JIabopaTOpHBIif OTIBIT. HoyTtOyk.
BimsiHue Temneparypel Ha CTENEHb THIPOJIA3a Hatuuk pH.
coJien
11 JlaGopaTopHBIil OIBIT. JlaTumk
Onenka o011el KECTKOCTU BOJIBI. AIIEKTPOIPOBOIHOCTH

Kpurtepun oneHkn y4eOHBIX JOCTHKEHHH 00y4aI0IMXCS.

PesynbraTel 0OydeHWs XHMHH JOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajadaM MpeAMeTa |
TPeOOBAHUSM K €r0 YCBOCHHUIO.

Pe3ynbTaThl 00yueHUs OLIEHUBAIOTCS T10 ISITHOAIUTEHOM CHCTEME.

[Tpu olleHKE YYUTHIBAIOTCS CIICAYIONIHE KAYeCTBEHHBIC TIOKA3aTEId OTBETOB:

* riayOMHa (COOTBETCTBHE M3YyYCHHBIM TEOPETHYECKUM OOOOIICHUSM); *OCO3HAHHOCTh
(cooTBeTcTBHE TPEOYEMBIM B IPOrpaMMe YMEHUSM MTPUMEHSITH IMOJIYICHHYIO HH(HOPMAITHIO);
*IIOJHOTa (COOTBETCTBUE O00BEeMy mporpamMmbl U uHpopmarmu yueOHHKa). [Ipu omenke
VYHUTHIBAIOTCS YHCIO M  XapaKTep OMMUOOK (CYIIECTBEHHBIC WM HECYIICCTBEHHBIC).
Cy1iecTBeHHbIE OIIMOKM CBSI3aHBI C HEJOCTATOYHOW TIyOMHOM W OCO3HAaHHOCTBIO OTBETa
(HarpuMep, yUeHUK HEMPABIIILHO YKa3aJl OCHOBHBIC IPU3HAKY IMOHSATHH, SIBICHUH, XapaKTePHBIC
CBOWCTBA BEIECTB, HEMPABWIBHO CHOPMYIUPOBAI 3aKOH, IPABUJIO M T.J. HJIU YYCHUK HE CMOT
MPUMECHHUTh TEOPETUUYCCKUE 3HAHUS IS OOBSCHEHUS W TPEJICKa3aHUs SBICHHUM, YCTAaHOBICHUU
MPUYMHHO-CIIEICTBEHHBIX CBs3€i, CpaBHEHUsS U Kiaccubukanmuu SBIGHUH W T. TIL.).
HecymecTBeHHbBIC OMMOKA OMPEACIISIOTCS HEMOJIHOTONH OTBETa (HampuMmep, YIyIIeHHe U3 BHIA
Kakoro-aubo HexapakTepHoro ¢akra NMpu OMHCAHMM BelIeCcTBa, mpoiiecca). K HUM MOXKHO
OTHECTH OTOBOPKH, OIUCKH, JOMYIICHHBIE TT0 HEBHUMATEIHLHOCTH (HAIpUMep, Ha JBa U Ooliee
YpaBHEHUU peakiuil B MOJHOM MOHHOM BHUJE JNOMYyIIeHa OJHa omInOka B 0003HAYEHHUH 3apsja
HOHA).

Pe3ynbTaThl 00yueHHs MPOBEPSIOTCS B MPOIECCE YCTHBIX U MUCHMEHHBIX OTBETOB y4YalUXcs, a
TaK)Ke TIPH BBITIOJTHESHUN UMHA XHMHYECKOTO IKCIIEPUMEHTA.

OueHka yCTHOro 0TBeTa

OneHka «5»:

* OTBET MOJHBIA U ITPABUJIbHBIN HA OCHOBAHWH N3YUYEHHBIX TEOPHIL;

* MaTepuaj M3JIOKEH B OIPEICICHHOW JIOTUYECKOW IIOCIEA0BATENBHOCTH, JUTEPATYPHBIM
SI3BIKOM;

* OTBET CaMOCTOSTEIIbHBIM.

Onenka «4»:

* OTBET MOJHBIA U MPaBUJIbHBIN HA OCHOBAaHUU W3YUYEHHBIX TEOPHIl;

* MaTepuas U3JI0KEH B OMPEACIICHHOMN JIOTHYECKOU MOCIE0BATEIBHOCTH, IPU 3TOM JOMYIIECHBI
JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABJIICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

Omenka «3»:

* OTBET MOJHBIHA, HO MPU STOM JAOMYIIEHA CYIIECTBEHHAs OIMIMOKAa WM OTBET HEMOJHBIH,
HECBSI3HBIM.

OneHka «2»:

* MpU OTBETE OOHAPYKEHO HEMOHWMAHHE YYalllMMCS OCHOBHOTO COJEPKAaHHS Y4eOHOTO
MaTepuaa Wid JTONYIIEHbI CYIIECTBEHHbIC OMMOKH, KOTOPBIC YUAIIHiCS HE MOKET HCIPABUTH
MIPY HABOJSIIMX BOMPOCAX YUUTEIS.




Ouenka «1»: OTCyTCTBHE OTBETA Ha 3a/1aHUE.

OueHka 3KCNePUMEHTAIBLHBIX YMEHU
OlieHKa CTaBUTCS Ha OCHOBaHUM HAOJIIOICHUS 32 YUalIMMHUCS U MUCbMEHHOTO OTYeTa 3a padboTy.

Orenka «5»:

* paboTa BBIIOJIHEHA MOJHOCTHIO U ITPABWIIBHO, CJICIIaHbI PAaBUJIbHBIC HAOIOICHHUS W BHIBOJIBI;

* SKCIIEPUMEHT OCYIICCTBJICH IO TUIAHY C YYETOM TEXHUKH 0€30MacHOCTH W MPaBWI PAaOOTHI C
BEIIIECTBAMH U 000PYI0BaHUEM;

* MPOSIBJICHBI OPTaHU3aIMOHHO-TPYIOBBIE YMEHUS (TIOICP>KUBAIOTCS YMCTOTA pabodero Mecra u
MOPSIIOK Ha CTOJIEe, 9KOHOMHO HCIOJIb3YIOTCS PEaKTHBBI).

Onenka «4»:

* paboTa BBITIOJIHEHA MMPABUIIHHO, C/ICTaHbl IPABHIbLHBIC HAOIOICHUS M BBIBOJBI, HO IPU 3TOM
9KCIIEPUMEHT MPOBEACH HE MOJTHOCTHIO MU JOMYIIEHBl HECYIIECTBEHHbIE OLIHOKU B paboTe ¢
BEIICCTBAMH U 000PYIOBAHUECM.

OrneHka «3»:

* paboTa BBINOJIHEHA TPABWIBHO HE MCHEE YeM HAIOJIOBUHY WIIM JONYIICHA CYIIECTBCHHAS
omunOKa B X0JI¢ SKCIIEPUMEHTa, B 0OBSICHEHUHU, B O()OPMIICHUH PabOTHI, B COOJIFOICHUH TTPABUI
TEXHUKU 0€30MacHOCTH Npu paboTe ¢ BElIeCTBAMU U 00OpYIIOBaHHUEM, KOTOpasi UCIPABISACTCS
10 TPeOOBAHUIO YUHUTEIIS.

OrneHka «2»:

* JomyIIeHsl aBe (1 0osee) CyIIecTBEHHbIE OMMOKU B XOJ€ AKCIEPUMEHTa, B OOBSICHEHHH, B
obopmiienun pPabOThI, B COOJIOJEHWM TIPABUJI TEXHUKH OE30MacCHOCTH TMpU paboTe ¢
BelleCTBaMH U 000pyAOBaHUEM, KOTOPBIE YUaIIUica HE MOXKET UCTIPABUTH JaKe M0 TPEOOBaHUIO
YUUTEIIS.

Orenka «1»: OTCyTCTBHE OTBETA Ha 3aJaHHE.

Onenka YMeHHﬁ pelIaTb IKCICEPUMECHTAJIBHDBIC 3a1aYH.

Orenka «5»:

* IJIaH PEIIeHHsI COCTABIIEH MPABUIBHO;

* MPaBWJIBHO OCYIIECTBIICH MO00P XUMHUIECKUX PEAKTHBOB H 000PYIOBAHHS,
* JAHO IOJIHOE OOBICHEHUE U CHETAHBI BRIBOIEI.

OueHka «4»:

* TUTaH PEIICHUS COCTABJICH MPABUIIBHO;

* TPaBUIBHO OCYIIECTBICH MOJ00pP XWMHUYECKHMX PEaKTUBOM M OOOpYyIOBaHUS, NPU STOM
JOTIYIIIEHO He O0Jiee NBYX HECYIIECTBEHHBIX OIMMOOK B OOBSICHEHUH U BHIBOJIAX.

Omenka «3»:

* [JIaH PENICHMS COCTABIIEH MPABUIIBHO;

'HpaBI/IHBHO OCYH_[eCTB.]'IeH 1'[02160p XUMHUYCCKUX peaKTI/IBOB 158 060py,110BaHI/I$I, HO }IOHYI]_[eHa
CyIleCTBEHHas OrOKa B OObSICHEHUU U BBIBOJIAX.

OrmeHka «2»:



* MOMyIIEHHI nBe (1 Oojee) omuOKM B TUTAHE PEIICHHs, B TIOJI00pEe XUMHUYECKHX PEAKTUBOB U
000pyi0BaHusl, B OOBSICHEHUH U BBIBOJIAX.
Omenka «1»: OTCyTCTBHE OTBETA HA 3a/IaHUE.

OueHka ymMeHuUil MPOBOAUTH HAOIIOIEHUS.

Oyenxa "5" cmasumcs, eciu yuyeHux:

1. mpaBUIIBHO 10 3aIaHUIO YUUTEIIS IPOBEI HAOII0ICHHE;

2. BBIIETIWII CYIIIECTBEHHBIE TPU3HAKU Yy HAOII01aeMOro o0beKTa (mpoiecca);

3. IOTUYHO, HAYYHO TPAMOTHO O()OPMIIT Pe3yIIbTaThl HAOIIOAEHUH U BBIBOIBI.

Oyenxa "4" cmasumcs, eciu yuyeHux:

1. mpaBUIIBHO 110 3aIaHUIO YUUTEIIS IPOBEI HAOII0IeHHE;

2. mpu BBIIETICHUH CYIIECTBEHHBIX MPU3HAKOB y HalOIoIaeMoro o0bekTa (mpoiiecca) Ha3Baj
BTOPOCTETICHHBIE;

3) nonmyctun HeOPEKHOCTh B 0(OPMIICHUHN HAOIIOACHUN U BBIBOJIOB.

Oyenka "3" cmasumcs, eciu yueHux:

1. gomyCcTHII HETOYHOCTH | 1-2 OMIMOKK B IPOBEACHUH HAOIIOICHUHN TI0 3aJJaHUI0 YUUTES,

2. IpH BBIICTICHUU CYIIECTBEHHBIX MPH3HAKOB y HAOIIOIAEMOro 00bheKTa (Iporecca) BBLICITHIT
JIUIIb HEKOTOPHIE;

3) nomyctun 1-2 ommOku B 0hopMIICHUN HAOIIOICHUI U BHIBOJIOB.

Oyenka "2" cmasumcs, ecnu yuenux:

1. nomryctri 3 - 4 omMOKK B IPOBEACHUH HAOJIFOICHUH TI0 33JJAHUI0 YUUTEIIS;

2. HEeMPaBWJIbHO BBIJEINI MPU3HAKN HAOII0AaeMOro o0beKTa (mpoiecca);

3. onyctui 3 - 4 omnOKky B 0pOpMIIEHUH HAOJIIOJIEHUI U BHIBO/IOB.

Onenka «1»: OTCyTCTBHE OTBETA Ha 3a/1aHUE.

Onenka YMeHI/Iﬁ peliaTb pacCu€THLIC 3a1a4YU

OrneHka «5»:

* B JIOTUYECKOM PACCYXJICHUH U PELICHUH HET OIMOO0K, 3a/1a4ya pelieHa palioHaAIbHBIM
CIIoco0oM.

OneHka «4»:

* B JIOTHYECKOM PACCYKJICHUH M PEIICHUU HET CYIIECTBEHHBIX OIMOOK, HO 3a/1aUa perieHa
HEPALMOHAIBHBIM CTIIOCOOOM MITU IOMYIIEHO He Oosiee ABYX HECYIIECTBEHHBIX OIIHMOOK.
Omenka «3»:

*B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OMIMOOK, HO AOMYIIEHA CYIIIECTBEHHAS
ommOKa B MAaTEMaTHYECKHUX pacueTax.
OrneHka «2»:

*MEIOTCS CYIIECTBEHHBIE OIMMMOKH B JIOTHYECKOM PACCyXICHUH U B perieHur. Onenka «1»:

OTCYTCTBHME OTBETA Ha 3a/IaHHE.

O].[eHKa NMUCBbMEHHBIX CAMOCTOATEC/IbHBIX KOHTPOJbHBIX paﬁoT.

OreHka «5»:

*OTBET TOJHBIA U PABWILHBIN, BO3MOKHA HECYIIIECTBCHHAS ONIHOKA.
Onenka «4»:

*OTBET HETOJIHBINA WK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX ONTHOOK.
Orenka «3»:



*paboTa BBIMOJHEHA HE MEHEE YeM HArOJIOBUHY, JIOMYIIEHA OJ[HA CYIIECTBEHHAs ONTNOKA U TIPH
STOM JIBe-TPHU HECYIIECTBECHHBIE.

OneHKa «2»:

*paboTa BBIMOJIHEHA MEHBIIIE YEM HAMOJOBUHY WA COACPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.

Ouenka «1»: oTCyTCTBHUE OTBETA Ha 3aJ]aHUE.

CBoaHas BE4OMOCTb.

®.1 | 85-100% 69-84% 41-68% Ho 40% Cpennuit
Bricokwuit Brmonnen Brmonnen Hezauer Oamt
YPOBEHb CTaHJIapT CTaHJIapT 2
5 4 3

OueHka TecTOBBIX padoT, ¢ BLIDOPOM 0THOT0 BEPHOI0 0TBETA U3 YeThIpeX NpPeaJ0KeHHbIX.
Bapuant Nel.

Tect, cocTosiue U3 MATH BOMPOCOB HCIOJB3YETCS IMOCIe U3YyYEHUS KaKIOro maTrepuana
(ypoxa).
Tect n3 10—15 BonpocoB UCHONB3YETCS IS IEPUOINIECKOTO KOHTPOJISL.
Tect n3 20—30 BOpOCOB UCIOIB3YETCS ISl UTOTOBOT'O KOHTPOJISI.

[Tpu orleHMBAHUY HCITOJIB3YETCS CIICTYFOIIAs IITIKaa: JUIsl TeCTa U3 TSTH BOIIPOCOB
* HET OIIMOOK — OLICHKA «5»;

* 0JIHA OIIHMOKA - OLIEHKA «4»;

* IB€ OIIMOKH — OIIEHKa «3»;

* TPU OLIMOKH — OLIEHKA «2).

Orenka «1»: OTCyTCTBHE OTBETA Ha 3a/IaHHUE.

Hnst Tecta u3 30 BOIpoOCOB:

* 25—730 mpaBUIIBHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBuiIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBUIbHBIX OTBETOB — OLIEHKA «3»;

Bapuant Ne 2.

Cucrema OLIEHKH TECTOB OPUEHTUPYETCS Ha cUCcTeMy OlleHOK EI'D.
80% - oTnuyHoO.

60-79% - xoporo.

40 — 59% - y10BIETBOPUTENHHO.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10-11 xknacesl/ Kypun A.A., AkimonepHoe o0miecTBo «M31aTenscTBO
«IIpocsemenue»

» Xumus, 11 xknacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinoneprnoe odiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

* Xumus, 11 xknace/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B.;
noA penakuuei Jlynuna B.B., O01iecTBo ¢ OrpaHU4€HHOM OTBETCTBEHHOCTHIO
«JIPODAY»; AktnonepHoe obmectBo «M3naTenscTBo «IIpocBemenney

» Xumus, 11 xmace/ Kysnenora H.E., JIéekun A.H., [llatamoB M.A.,
AxrmmmonepHoe o6miectBo «M3aarenberBo «lIpocBemenne»

* Xumus, 11 xkimacc/ MunuenkoB E.E., Kypun A.A., Opxexopckuii [1.A.,
OO6miecTBO ¢ orpaHnueHHON 0TBETCTBEHHOCThIO « IOl MHEMO3UNHA»

* Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narensctBo «lIpocsemienue»

[Ma6puensa O.C. YueOnuk nis o0meodpazoBarenbHbIX opranu3anuii. 10 kiacc.

M: "IIpocemenue".



I"a6puensa O.C. YueOHuk aiis o01ieodpa3oBaTebHbIX opranu3aiuid. 11 kiacc.

M: "IIpocBemenue".

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Kunun .M., [ToBanses O. A. ludposas nadoparopust TP no xumuu:

MeTou4YecKue pekoMeHaanuu. - Mocksa: [le JIn6pu,2023

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

rech.edu.ru/

school-collection/edu.ru/

https/uroh/ 1c/ ru.

https// uchi.ru.

Cnucok JinTeparTyphbl.

1. 'abpuensn O.C. [Iporpamma Kypca xumu i 8-11 kimaccoB o01ieodpa3zoBaTenbHbIX
yupexaenuit. — M.: JIpocda, 2006.

2. Xumus. 10 xnacc. ba3oBblil ypoBeHb: y4eOHUK Uit 00111e00pa30BaTeNbHbIX YUPEKICHHH /
O.C. l'abpuensin. — M: «JIpodar, 2020. — 128, c.: um.

3. I'abpuensH O.C. HacronpHas kHura juist yautens. M.: bnuk u K, 2008.

4. Xumus. 10 kitacc: KOHTPOJIBHBIC U TPOBEpOUHBIC paboThl K yueOHuKy O.C. ['abpuensna
«Xumus. 10 kimacce. bazosriit ypoensy / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap.
— 3-e u3., crepeotrn. — M.: JIpoda, 2010. — 253.

5. T'abpuensu O.C. Xumus. 11 knacc. ba3oBbrit ypoBeHb: yUeOHHK T 00111€00pa30BaTEIHHBIX
yupexnaenuit./O.C. Iabpuensa.— M.: [Ipoda, 2021. -127c.

6. 'abpuensn O.C. HacronpHas kuura juist yautens. M.: bnuk u K, 2008.

7. Xumus. 11xmacc. KonTpoasHbie u mpoBepouHbie padoThl K yueouunky O.C. ['abpuensa
«Xumus. 11 knacc. Basossiit yposers»/O.C. Tabpuens, [LH. bepe3kun, A.A.YmakoBa u
ap.- 3-e u3f., crepeorur.— M.: [Ipoda, 2010.-253 c.






ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [IpenmeTt opranuueckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 04.09.2023
Teopus cTpoeHUs OpraHUYECKUX
A M. & 0 0
2 coequHenuniit A. M. bytieposa, eé 1 11.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opranuveckux Beniects. Homenkmarypa 1 0 0
(cucreMaTuveckas) U TpPUBHAIBHBIC 18.09.2023
Ha3BaHUS OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, 1 0 0
TOMOJIOTMUECKUH PsijL 25.09.2023
5 MeraH u 3TaH — npocTenIne 1 0 0
MPEACTaBUTENH AJIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 0 0 09.10.2023
5 OTHIIEH W IPOIUJIEH — MPOCTENIINE 1 0 0
MIPEACTABUTEH AIKEHOB 16.10.2023
IIpakTuueckas padora Ne 1. «Ilomyuenue
8 . 1 0 1
ATUJICHA ¥l U3yYECHHUE €TO CBOWCTBY 23.10.2023
9 Ankanuensl. bytaguen-1,3 u 1 0 0
MeTunoyTanuen-1,3. [lonydenue 06.11.2023




CUHTETUYECKOI'O KayuyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psAll. AUETUIICH —
eIt pa A 13.11.2023
MPOCTEHIIINIA TPEICTABUTEND aJTKHHOB
1 Brraunciienus mo ypaBHEHUIO XUMHYECKOM
peakuu 20.11.2023
12 Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTB
apeHOB 27.11.2023
I'eneTnyeckas CBS3b YIIIEBOJIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 04.12.2023
[TpupoHBIE HCTOYHUKH YTIICBOJOPOJIOB:
14 MPUPOJIHBIN ra3 U MOMYTHBIC HeTIHBIC
PHpoA yTHbIe el 11.12.2023
ra3bl, He)Th ¥ MMPOAYKTHI €€ repepaboTKu
[TpupoHBIE HICTOYHHUKH YTIIEBOIOPOIOB:
15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
prpoa YTHEIC He() 18.12.2023
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTIeBOA0POIBI» 25.12.2023
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
17
MeTaHOJ U 3TaHo. BomopoaHas cBs3b 12.01.2024
18 MHOr0aToOMHBIE CIUPTHI: ITUICHTIUKOb U
[JIMLEPUH 19.01.2024
DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
19 .
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 26.01.2024
20 Anpaerunst: GopManbaeTu U
aneTranbAerul. AueToH 02.02.2024
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHMCJIOTBI: MypaBbUHAs U YKCyCHast 09.02.2024




22

[TpakTuyeckas padora Ne 2. «CBolicTBa
pacTBoOpa YKCyCHOH KHCIOTBDY

16.02.2024

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCIIOT

MpbLa KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ UAPOIU3 CIIOKHBIX
a¢upoB

23.02.2024

04.03.2024

11.03.2024

26

JXKupsl: ruaponn3, NpuMeHEeHHUE,
OuoJIOTNYeCcKast POJIb KUPOB

18.03.2024

27

28

VYraeBojsl: cOCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TII0K03a,
¢bpyKTO3a, caxaposa

KanMaJ'I 1 [EJUIK0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

25.03.2024

05.04.2024

29

KontponbHas padota mo pasaeny
«Kucnopoacoaepskariye opraHnaeckue
COETUHEHUS

12.04.2024

30

31

32

AMWHEBI: METHJIAMUH U aHWUJINH

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpPraHMYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuan

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

19.04.2024

26.04.2024

06.05.2024

33

OCHOBHBIE TTOHSTHS XUMHHI




BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

13.05.2024

OcHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COECAMHEHUM.

[Inactmaccel, Kay4yKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

20.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIus aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMA XMMHUYECKHX diieMeHTOB [I. 1.
Mengeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

04.09.2023

11.09.2023

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMECHTOB U X COCAUHCHUM
10 rpynnam M nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XUMUYECKasi CBS3b, €€

BUABI; MCXaHHU3MBbI 06pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BOI[OpOI[HaSI CBA3b

18.09.2023

25.09.2023

BanenTHOCTh. DJIEKTPOOTPUIIATETBHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

02.10.2023

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B PaCTBOPE

09.10.2023




Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKHX COCANHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMISCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

16.10.2023

Knaccudukanus XuMrU4ecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

23.10.2023

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

06.11.2023

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEM

KoHnTtponbHas paboTa mo pa3aeny
«Teopernyeckne OCHOBBI XHMHI

13.11.2023

20.11.2023

27.11.2023

04.12.2023

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cHUCTEeMe XUMHUYEeCKuX dyieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa
METAJIJIOB

11.12.2023




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PSA HAIIPSHKEHUI METaIOB

18.12.2023

16

17

18

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIoB (HATpUH, Kajaui, Kajabluii, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCIMHEHUN

25.12.2023

12.01.2024

19.01.2024

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramib»"

26.01.2024

20

21

22

Hemeramibl, uX MOJI0KEHHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauioB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U
HUX COeIUHEHUU

02.02.2024

09.02.2024

16.02.2024

23

XuMHYecKue CBOCTBa a30Ta, pocodpa u ux
COEeTUHEHNN

23.02.2024

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX CO€IUHEHUN

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIMHEHUN

01.03.2024

05.03.2024

26

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110




Tteme «Hemetamiey. Beruucienus mo
YpPaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI

12.03.2024

[IpakTuueckas padora Ne 3. «Pemenue

27 1
3KcnepHMeHT"aJILHHx 3a/1a4 1o TemMe 19.03.2024
Hemeramnsi"»
08 KonTponbhas pabota no temam «MeTtamib» 1
u «Hemeramnbn» 08.04.2024
Heopranunueckue u opraHu4ecKue KUCIOTHI.
29 H 1
€OpraHMYEeCKre U OPTaHUYECKUE 15.04.2024
OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
30 1
CBSI3b HEOPTraHUYECKHX U OPraHUYECKUX 15.04.2024
BEIIIECTB
Ponp xumuu B o0ecrieueHIN KO0 HUSCKOI,
1 i 7 1
3 HSHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 99.04.2024
pPa3BUTHUU MEIUIIMHBI
[IpencraBiaenust 06 0OIMMX HAYIHBIX
32 1
anHm:Inax MIPOMBIIIIJICHHOTO TIOJTyYeHUS 06.05.2024
BaXHCHIIINX BEIIECTB
33 4 1
€JI0BEK B MUPE BEIIECTB U MAaTEPUAIOB 13.05.2024
34 X 1
UMUS U 3I0POBbE YEIIOBEKA 90.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME













