MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MunucrepcTBo o0pazoBanus CBepaIOBCKOH 00J1aCTH

OTIle.Tl Oﬁpa3OBaHHﬂ AAMHUHUCTPaAI U MaJjblleBCcKOro MYHUIHUIIAJBHOTO OKpYra

MAQY COLI Ne 3
COI''TACOBAHO YTBEPXXAEHO
IIpencenarenem MC npukasom aupexkropa MAOY COIII Ne3
04.09.2025 Ne 218/ox1 ot 05.09.2025
PABOYAS ITPOI'PAMMA

yueOHOro npeamera « U30panHbie BOPOCHI XMMHID)

15t oOygaromuxest 10 kiacca

MausbimeBcKuil rOpoackoi okpyr 2025



HOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpPOBHE CpEIHEr0 0O0mero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DegepaibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaeparum,
peaNu3yroNMX OCHOBHBIE 00pa30BaTebHBIC TPOTPAMMBI, I OCHOBHBIX ITOJIOKEHUN
«Ctparerun pa3Butust Bocnutanus B Poccuiickoit @enepannu Ha nepuon a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSI 00YYAIONINXCSI CPEACTBAMU
yueOHoro npenmera «M30paHHble Bompochkl xumum» 1 10 kimacca Ha 0a3o0BoM
YPOBHE  COCTaBWIM  KOHUenryalbHele  mnosioxkenuss DPI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH €€, CoJepKaHMs, pPe3yJbTaToB OOyYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
I[EJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GHOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO
U TIPpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyHaroNIMXCs Ha
YpPOBHE CpEIHEero oO0mmero oOpa3oBaHUs CpeACTBAaMU y4eOHOro IpeaMmera
«30paHHbIe BOMPOCHI XUMHUWY, COJECPKAHUE U TTIOCTPOECHUE KOTOPOTO OIPEACIICHbI
B MporpamMme MO0 XUMHUU C Y4ETOM CHeUUuPUKH HAYKW XUMUM, €€ 3HAYCHUS B
MO3HAHUU MPUPOJILI U B MATEPUATIBHON KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIINX
Heaeldl W MPUHLWIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero oomiero oobpasoanus B Poccutickoit denepamnum.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaNbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO37[aHHME IIETIOCTHOTO TPEACTABICHHUS 00 OKPYKAIOIMIEeM MHpPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0o MHUpA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOH KYJIBTYPhI, HEOOXOIUMBIM yCIOBUEM YCITEITHOTO
TpyJa W >KH3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka



co3uaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTM HampaBjleHa Ha pEeLIeHHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBerctBUM ¢ OOmIMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEro
oOpa3oBaHusl coaepkaHue npenmera «M30panHeie Bompockl xumun» (10 xmacc)
OPUEHTHPOBAHO  MPEHMYIIECTBEHHO Ha  OOIIEKYJIbTYPHYIO  MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEHNIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJDKCHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapnsromuMu - npenMera  «l30paHHble BONPOCHI XUMHK»  SIBISIOTCA
0a30BbI Kypc — «Oprannyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpP KaHUs
KOTOPBIX SBIJISIIOTCS OCHOBBI 0a30BOIl HAyKH: CHCTEMa 3HAHUM IO OPraHUYECKON
xumud. DopmMupoBaHHE [aHHOM CUCTEMBbl 3HAHUN IIPU HU3YYECHHH IIpeaMeTa
o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOT0oOpas3usi BEIIECTB Ha
OCHOBE OOIIMX MOHSTHI, 3aKOHOB ¥ TEOPUI XUMHH.

Ctpyktrypa conaepxanusi kypca  «M30paHHBIE  BONPOCHI  XUMHH»
chopMHpOBaHa Ha OCHOBE CUCTEMHOI'O MOJX0/1a K U3yUYEHUIO YUEOHOr0 MaTepuana
¥ 00yCIJIOBJI€HA UCTOPHUUECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI HA ONPEEIIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, BemecTBa paccMaTpuBalOTCS Ha ypPOBHE
KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIMHEHMI, a TaKKe Ha YPOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEACTABICHU O CTPOCHUHU BELIECTB.
CeneHusi 00 u3ydyaeMbIX B Kypce BeEIleCTBaX JalOTCS B pPa3BUTUU — OT
YIJIEBOJIOPOAOB 10 CIIOXKHBIX OHMOJOTMYECKH aKTUBHBIX coeAuHeHud. B kypce
OpPraHWYEeCKOM XMMHUH TIOJIY4arOT pa3BUTHE COOPMHUPOBAHHBIE Ha YpPOBHE
OCHOBHOTO 00111er0o 00pa3oBaHus NEPBOHAYATBHBIE MPEJCTABICHUS 0 XUMUUECKOMN
CBSI3M, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB
OT UX CTPOEHUSI, 0 XUMHUYECKON PEaKLNU.

[Ton HOBBIM yrioM 3peHUss B mHpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETHUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «30paHHbIE BOMPOCHI XUMUM
00yJaroIumcs MIPENOCTABISIETCA  BO3MOXHOCTD OCO3HaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,
riyoke TOHSATh HMCTOPUYECKOE M3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnast cucrema 3HaHMM O Ba)KHEHIIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKLHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX NpoTeKaHusi jaomnonHseTcss B Kypce 10 kmacca snemeHTamu
COJIep KaHMs, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C APYTMMHU HayKamw,
PacKphIBAIOT €€ POJIb B IO3HABATEIBHON U MPAKTUYECKON JEATENBHOCTH YEIOBEKA,



CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH
Y MIPAKTUYECKUX MPUIOKEHUN XUMHUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHUYECKUA OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
PELIEHUS HHTEJUIEKTYJIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM cojiepKaHue yueOHoro npeameta «36paHHbie BOMIPOCH XUMUUY) JaHHOTO
YPOBHS HW3YYE€HHUS OPHEHTUPOBAHO Ha (OpMHUPOBaHHE Yy OOyYarommxcs
MHPOBO33PEHYECKON OCHOBBI JIsI MOHUMaHUS (PUIOCOMCKUX HIEH, TaKUX Kak:
MaTepUaibHOE  €IMHCTBO  HEOPraHWYECKOr0 W OPraHUYecKOro  MHpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTb
MPUPOJIHBIX SIBJICHUN MYyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUYUN MEXKIY
HOBBIMU (DaKTaMH U TEOPETUUECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XHUMUU B
pelIeHUN  DKOJIOTMYECKUX  MmpobiieM, a Takke IMpoljeM  cOepexeHus
HSHEPrETUUYECKUX PECYPCOB, ChIPbSI, CO3AAHUSI HOBBIX TEXHOJOTHI U1 MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4aromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJAbl K OIPEIEICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONIUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JICSITEIILHOCTHU: peIIeHUs TpoOsieM, IMOUCKa, aHaimM3a U 00paboTKu
uH(popManuu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa IPAKTHYECKOW U
UCCJIEI0OBATENBCKON JIEATEIbHOCTH, 3aHMMAIOUIE Ba)XXKHOE MECTO B IO3HAHUU
XUMHUHU.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, IPH ONPEICICHUH
COJIEPKATEeIbHOM XApPAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeaIMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKa U KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJIXOJ K ONPENENICHUIO0 LeNed U3y4deHHs
npeaMeTa SBIISIETCS BIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEJISIMU HU3YyUYCHHS MpeaMeTa
«306panHbIe BOMPOCH XUMHUM» HA 0a30BOM ypoBHE (10 KJ1.) SBISIOTCS:

e (opMHUpPOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W TMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IeHH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U PA3BUTHUE MPEIACTABICHUN O HAYYHBIX METOJ/IaX MO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUi, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS YMEHUIN



OPUEHTUPOBATHCS B MHUpPE BEIIECTB W XMUMHYECKHX SIBICHUM, MMEIOIINX
MECTO B IIPUPOAE, B IPAKTUUECKON U TOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIOACHUEM IpPaBUII
0€3011acHOro OOpaIeHHsI C BELIECTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU IPHUOPUTETAMHU B CUCTEME CpefHero oomiero odOpasoBanus. Ceroass B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENEHHN OTIAETCS NPEANIOYTEHUE TPAKTUUECKON
KOMIIOHEHTE COJEepKaHusl OOy4yeHus, OPUEHTUPOBAHHOM Ha IOATOTOBKY
BBIMMYCKHHMKa 00111e00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0 HE HabOpoM
3HaHUH, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0AaMHU M YMEHUSIMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U IPUMEHEHUS UX B PEAJIbHOM JKU3HM JUJIsl pELICHMUS
IPAKTUYECKUX 3ajau.

B cBsa3u ¢ atuM mipu u3ydeHuu mnpeamera «M30paHHBIE BOMPOCH XUMHUN)
JOMUHUPYIOIIee 3HAaYCHHE MPHUOOPETAIOT TaKKe ENIN U 3aa9u, KakK:

amanranusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBSA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BHUJOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaiuu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX JJIs MPUOOPETEHUS OTBITA IEATETHHOCTH, KOTOPasi 3aHUMaeT BaXXHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYadbHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00YyUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HANPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUU TIO0ANBHBIX MPoOIeM
PaIMOHAaIBFHOTO MPUPOAONOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXPaHEHHUsI TMPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeXKHOTO



OTHOIIECHUA K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOPETEHMs OIbITa
VCIIOJIb30BAaHUSl TMOJYYEHHBIX 3HAHUWA I NPUHIATHS TPAMOTHBIX PEIICHUHA B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMH.

B ydeOHOM mutane cpeaHero oOuiero oOpaszoBanus npeameT «l30paHHbIe
BOIIPOCHl XUMHUK» 0a30BOr0 YpPOBHS BXOJUT B COCTaB MPEIMETHON o00jacTu
«EcTecTBEHHO-HAay4HbIE TPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero odmero oopazoBanus, coctariseT B 10 kiacce — 34 yaca (1 yac B HeJ1ento)
Hezeno). O0ydeHue BeeTcs Mo 6e30TMETOUHOM CUCTEME.

YUYET PABOUYEH INIPOI'PAMMbI BOCIIUTAHUS

PaGouas nporpamma Boctiutanuss MAOY COI Ne 3 peanuzyercst B TOM 4ucie
Y 4Yepe3 UCMOJIb30BAHUE BOCIIUTATEILHOTO NOTEHIIMAIA YPOKOB XUMHUHU. JTa
paboTa OCyILECTBISETCS B CIEAYOIUX (popmax:

= [loOyxzaeHue oOydaromuxcs co0II01aTh Ha YPOKE OOIIENPUHATHIE HOPMBI
MOBEICHUS, TIPAaBUJIa OOIIEHUS CO CTApIIMMU (TIeAaroruuecKuMu
pabOTHUKAMU) ¥ CBEPCTHUKAMU (00YyJarOIUMUCS ), TIPUHIIUITBI y4eOHOM
JUCIUTUIMHBI U CAMOOPTaHU3alINH.

» [IpuBnedeHne BHUMaHUSI 00YYAONINXCS K IEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypOKaxX MPeIMETOB, SIBICHUN, COOBITHI uepes:

- IEMOHCTpAIMIO 00Yy4aIOIIUMCS IPUMEPOB OTBETCTBEHHOI'O, IPaXAaHCKOTO
MOBEAECHUS, POSBIICHUS YEIOBEKOIIOOUS U 100pOCEPIEYHOCTH

- oOpailleHne BHUMaHMs Ha HDABCTBEHHBIE ACTIEKThI HAYYHBIX OTKPBITHH,
KOTOPbIE U3YYAIOTCS B JAHHBIM MOMEHT Ha YPOKE; Ha MPEACTaBUTENCH
YYCHBIX, CBI3aHHBIX C M3yYaeMbIMU B JAHHBII MOMEHT TEMaMH, Ha TOT
BKJIaJl, KOTOPBIIl OHU BHECIIA B Pa3BUTHE HAIICH CTpaHbl U MUpPA, HA
JIOCTOMHBIE TIOIpaskaHMs TIPUMEPHI MX KU3HHU, HA MOTHUBBI KX

MOCTYTIKOB;

- WCTOJb30BaHHE Ha Yypokax uWH(OOpPMAIUU, 3aTparvBaroliell Ba)KHbBIE
COLIMAJIbHBIE, HPABCTBEHHBIE, STUYECKHE BOIIPOCHI.

* Hcnonb30BaHUE BOCIUTATENbHBIX BO3MOKHOCTEN COIEpKAHUS yUeOHOTO
npeameTa st GOpMHUPOBaHUS Y O0YUAIOIIUXCA POCCUMCKUX TPATUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX [IEHHOCTEH depe3 moadop
COOTBETCTBYIOIINX 3314 JIJIsl PEIICHUSI, TPOOJIEMHBIX CUTYyaITUi s
oOCYyXJIeHHUS B KJ1acce.

* BkJtoueHHe B YpOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT HOAAepKaTh
MOTHUBAIIMIO 00YUYaIOIINUXCS K MOTYYEHUIO 3HAHUH, HATA)KUBAHHIO



MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KJIacCe, TOMOTA0T
YCTaHOBJIICHHIO TOOpOXKeIaTeIbHON aTMOChephl BO BpeMs ypoKa.

» [IpuMeHeHHE Ha YPOKE HMHTEPAKTUBHBIX ()OpM PabOThHI, CTUMYIHPYFOIIUX
MI03HABATEIBHYI0 MOTHBAIIAIO 00YUYaIOIIIMXCS.

» JlpuMeHeHue TpynmoBod pabOThl WM pabOTBl B Mapax, KOTOPHIC
CIOCOOCTBYIOT Pa3BUTHIO HAaBBIKOB KOMAHHOW paOOTHI U B3aUMOJICHCTBHUIO
C IPYTUMH 00YyUaIOIIIUMHUCS.

* Bpi0op ¥ UCTIOIB30BAHUE HA YPOKAX METOI0B, METOIUK, TEXHOJIOTHH,
OKa3bIBAIOIIMX BOCIUTATEIBHOE BO3ICHCTBHE HA IMYHOCTh B COOTBETCTBUH
C BOCIIMTATEIIbHBIM HCAJIOM, IICJIbIO M 3a/Ja4aMU BOCITUTAHHMSI.

» VHUIMUpOBAHKE U MOAIEPIKKA UCCIICIOBATEIbCKON ACITEIBHOCTH
IIKOJIbHUKOB B (hOpME BKIIFOUEHUS B YPOK Pa3IMIHBIX HCCIICIOBATEIIBCKUX
3aJ]aHUi ¥ 32144, YTO JTACT BO3MOXKHOCTh 00YYarOIIUMCS TIPUOOPECTH
HABBIKH CAMOCTOSITEIILHOTO PEIICHHS TEOPETHICCKOU MTPOOIIEMBI,
TCHEPUPOBAHUS U 0POPMIICHUSI COOCTBEHHBIX THUITOTE3, YBAXKUTCIHHOTO
OTHOIIICHUS K UYXKUM HJIeSM, ITyOTMIHOTO BBICTYTIIICHUS,
apryMEHTHPOBAHHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUSI.

* VCTaHOBJICHHE YBAKUTEIBHBIX, IOBEPUTEITHHBIX, HE(HOPMATLHBIX
OTHOIIICHUH MKy YUMTEIIEM M YICHUKaMHM, CO3aHHEe Ha YpOKax
HYMOIMOHATEHO-KOM(OPTHOMN CpPE/Ibl.

COAEP/KAHUE KYPCA
(1 gac B Heemo, Bcero 34 vaca)

Tema Nel. JiemenT, B3gBIIMI Ha ce0s1 3a1a4y ObITH OCHOBOM BCero ;KUBOIo (2
)

DeKTpOHHAs U JJIEKTpOHHO-Tpaduueckas Gpopmysa aroma yriepoaa. [Ipupoaa u
0COOCHHOCTH KOBAJICHTHOM CBsI3U. BajieHTHBIC COCTOSIHUS aToMa yriiepoaa. Buib
rUOpUIU3aLIUHN.

Tema No2. OcHOBBI HOMEHKJIATYPBI U u30Mepuu (4 1)

[TpuHIIMTIBI 00pa30BaHUs HA3BaHUI OpraHUYeCcKuX coeauHeHui. CTpyKTypHas
M30MEpHS U €€ BUBL: YTIEPOIHOTO CKEJIETa, U30MEPUS MOJTOKEHHUS,
MEXKJIaccoBas uzoMmepus. ['eomerpuueckas nzomepus. M3omepus u 3amax:
BaHWIWH U U30-BaHWINH; AuMeTmiIheHomnsl. CocTaBieHrne CTPYKTYPHBIX (hopmyd.
HomenknaTtypa. Ontudeckasi akTUBHOCTh OMOJIOTMYECKUX BEIIIECTB,
JekapcTBeHHbBIX npenaparo ( D(-) — agpenanus, L (+) — agpenanun ).

Tema Ne3. CpaBHUTe/IbHAS XapPAKTEPUCTHKA YIJI€BOAOPOAOB (5 1)



Ooume ¢popmyibl. Haxoxxnenue B npupose. ['ubpuauzanys, OTIMYUTEIbHbIE
IIPU3HAKK B CTPOCHMH. Buabl nzoMepun. TUNIMYHBIE XUMAYECKUE CBOKCTBA.
OTHolIEHHE K pacTBOPY IIEpMaHraHara Kanus. [ 'eHeTudeckas CBsI3b MEXKIY
KJIACCAMHU yTIIE€BOAOPOIOB.

[IpakTHyeckas pa60Ta 1

KauecTBeHHbIE peakliiy Ha HEMPEAEIbHbBIE YIIIE€BOI0PO/IbI.
Tema Ne4. IlpuMeneHue yrieBoaopoaos (7 1)

CuHte3-ra3, XJI0p-yriIeBOA0POIbl, HePTh 1 HEPTETIPOTYKTHI, XJIAIOTCH,
BUHWIXJIOPHJI, aKpUIIOHUTPUI, OeH3071, tudeHwt, HadTaauH, CTUPOI, TOJTHUMEDHI,
CUHTETUYECKUE KAyUyKH.

PacuétHbie 3a1aun:

1. Tepmoxumuueckue pacuémoi
2. Ob6vémnvie donu.

[IpoekTHBIC Da6OTLI.

1. IIpoaykTel nepepabOTKH HEPTHU - HAPOAHOMY XO3SIHCTBY.
2. IlepcrieKTHBBI pa3BUTHUS IHEPTETUKH.
3. TepMomIacTel U TEPMOPEAKTOIIACTHI, YTJIEPOJOIIIACTHI.

Tema NeS. Kucsiopoacoaep:kanue opraHudecKue BelecTsa Ha ciayxoe
yesoBeka (8 u)

MonodyHkimonanbubie coenuuenus: CnupT-peKTuduKar, aOCOMOTHBINA CITUPT,
dbopManuH, alieToH, aKpoJIeHH, , aHTU(PPU3bI, PEHON, AaHECTE3UPYIOIIUE BEIIECTBA
(zuaTUIIOBBIN 3(up); aHTUCENTHKHU ((EeHONBI U UX MPOU3BOAHbIE), KapOoHOBbIE
KHUCJIOTBI: OJJHOOCHOBHBIE( MypaBbHHAsl, YKCyCHasl, 0€H301Has), IBYXOCHOBHBIE
(maBeneBasi, praneBas, alUMMHOBAS ), MHOTOOCHOBHBIE (JTuMOHHasl). [lomydeHue
Mbl1a. buonornyeckas gpyskuus xxupos. ['moko3a, GpykTo3a, caxapos3a, Kpaxma,
nemtono3a. [lonmrcaxapuasl B mpupoie ux ouonorudeckas posb. [IpobieMsr
TUTaHMSL.

PacuérHrle 3agaun

Maccosas 0ons1 pacmeopénnozo eewyecmea

ITpakTnueckas padbora 2

Kucnomuwuii u pepmenmamugnulii 2udpoaus caxaposvl u Kpaxmaid.

Tema Ne6. Azorcoaeprkamue coequHeHus (S 4)



AMUHBI 1 HUTPOCOECTUHEHUS (AaHWIINH, THIPA3HUH, HUTPOTIULIEPHH, CTPENTOLI,
HOpCyNb(ha30i, TuaMuHOOeH3011, GykcuH). Meaununckue npenapatsl. KuciaotHo-
OCHOBHBIE CBOIICTBa aMUHOKHUCIIOT U €€ MPUYMHBI (TIHULKH, TTyTaMUHOBAS
KHCJIOTA).

benku kak npupoHbie noauMepsl. bruonornyeckue GyHkimm 6e1K0B (MHCYIINH,
KepaTuHbl, GuOpPOMH, KOJIJIareH, MUOTJIOONH, acrapTaM, ka3euH). [lumeBbie
T00aBKH.

Hykneunossie kucnorst: JJHK, PHK.

[IpakTnueckas pabora 3

Ananusz nuujegvix npooyKmoa.
Tema Ne7. JkoJsiornueckne npodaeMbl B Kypce Opranudeckoii xummu (4 1)

Bpennoe BiusiHME 3arpsa3HeHuss Onocepsl Ha OpraHu3M 4yesnoBeka. BemecTpa-
TepaToreHsl. HapkoTnyeckne cBONCTBA U TOKCHYHOCTh OJJHOATOMHBIX CITUPTOB.
Bpennoe nelictBue ¢eHona u ero npou3BoAHbIX. CHUHTETUYECKUE MOIOIINE
cpencTa. 3arps3HeHus] He()TEPOIyKTaMHU.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS INPOI'PAMMBI 110
XUMUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
OoOy4YarolmuMHUCs TporpaMM CpeAaHero oOiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeAMETHbIM W TOpeAMETHbIM). HayuyHo-meTonuyeckod OCHOBOM s
pa3paboOTKu TUIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHMS MPOrpaMM CPEIHEro OOILEro
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS npeameta «30paHHble BOMPOCH XUMUU» Ha
YPOBHE CpeHero o0uiero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISAIOIINE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIIEHUIO;

HaJIM4KMe MOTUBALIMK K O0YUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIuXCsi PyKOBOJCTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MPUCYIUMMH LIETOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;



HaJIMYHE MPABOCO3HAHUS YKOJIOTUYECKON KYJIBTYPhI U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS TipenMeTa « MI30paHHbIe BOPOCH! XUMUK
JOCTUTAIOTCSI B €AMHCTBE Y4YE€OHOM M BOCIHUTATENBHON JESITEIbHOCTH B
COOTBETCTBUM  C  T'YMAaHUCTUYECKUMH,  COLHUOKYJIbTYPHBIMH,  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU M UJI€aJlaMHU POCCUMCKOI0 IPa)KJaHCKOro 00IeCcTBa,
NPUHATHIMA B OOIIIECTBE HOPMaMH M MpaBUJIAMH MOBEICHHUSI, CIOCOOCTBYIONTUMHU
MPOIIECCAM  CaMONO3HAHMS, CaMOPa3BUTUA M HPABCTBEHHOI'O CTAHOBJIEHUS
JUYHOCTU 00YyYarOIIUXCsl.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS NpeMeTa « M30paHHbIe BOIPOCHI XUMUM
OTpaxaroT CPOPMHUPOBAHHOCTH OIbBITA I[MO3HABATCIIBHOW W  MPAKTHICCKOU
JEATEIIBHOCTH O0YYarOIUXCs MO peau3aliy NPUHSITHIX B O0IIECTBE [IEHHOCTEH, B
TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHHUI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/ITAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUeOHOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TMPAKTHIECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO AOCTHXKEHHUS HAyKH €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HaBaTeIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIETYIONIEM aHATU3e
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:



NOHMMAaHMS IEHHOCTEH 370pOBOro W 0O€30MacHOro obOpas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOoicHUsT TIpaBWJI 0Oe30MmacHOro oOpalleHus] C BeleCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATECIHHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICICTBUN W HENPHUATHS BPEAHBIX NMPUBBIUCK (YIIOTpPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEeIIbHOCTH, OOIIECTBEHHO IIOJE3HOW, TBOPYECKOM MW  JPYrux BHUAAX
JIeSITETLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHUE€ B PEIICHUU TMPAKTUYECKUX 3ajad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3YUYEHUIO Mpodeccuil pa3InyHOTrO pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUH TI0 XUMUH;

YBOXEHUS K TPYY, JIIOJAM Tpyda U pe3yjbTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAWBUIYaTbHON TPaeKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aiiuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1€JIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOAC, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOTHOM U COLIMATILHOM CPE/Ibl;

OCO3HAaHUS HEOOXOJMMOCTH HWCIIOJIb30BAaHHUS JIOCTHDKCHHH XUMHH  JJIs
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOIBE30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJOTUYECKHUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JSUCTBUM M TPEAOTBPAILATh UX;

HaJM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTIbITa JeSITCILHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;



NOHMMAaHMA CHEeUM(UKHM XUMUU KaK HayKd, OCO3HaHMS €€ pOiau B
(GbOopMUPOBaHNN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IPEJICTaBICHUS 00 OKPYXAloIleM MHUpPE Kak O €JUHCTBE MPUPOIbI U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHEeHHUs
MPUPOAHOTO PABHOBECHUS,

yOexXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
UBUIM3AIMH: B €€ TYMaHUCTHYECKOI HAIIPaBIEHHOCTU U BaYKHOM POJIU B CO3/IaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJIbTYphI, PEIICHUH TJIOOAIBbHBIX MPOOJIeM
YCTOMYMBOIO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCIICITHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXKAOTO UjieHa 0OIeCTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUH OKPY’KaOILEro MUpa u
MPOUCXOASAIINUX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOYCHUS HA
OCHOBE HAayYHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IENbIO MOTyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYAILINAX;

MHTEepeca K O3HAHHIO M UCCIIeI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHs ydeOHoro mpeamera «30paHHbIe
BOIIPOCHI XUMHM» HA YPOBHE CPEHEr0 00IIero o0pa3oBaHus BKIKOYAIOT:

3HaYUMble I8 (OPMUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroUIuXxcs
MEXIUCUUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpaKaolue
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHsl, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEeA0OBaHNE, HAOTIOACHHE, U3MEPEHHE, IKCTIEPUMEHT U JApYyTHE);

yHHUBEpCajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COIIMATTLHOM KOMITETECHITMH 00YJarOIINXCS;



CIIOCOOHOCTh O0yJaroIIIXCst HCII0Jb30BaTh OCBOEHHEBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUSA W YHHBEPCAIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIBHOMN ITPAKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeCTBHS
ba3oBble jornueckune geicTBUS:

CaMOCTOSTENbHO (GOPMYIHPOBATH U AKTYaJTU3UPOBATH MIPOOIIEMY,
BCECTOPOHHE €€ pAaCCMATPHUBATB;

ONPENEIIATH LENH ACSITENbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISMU;

HCTIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI IOTHYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE TPU3HAKU MMOHATHI U YCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JIJIsi OOBSICHEHUSI OTJICTBHBIX (DaKTOB U
SIBIICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJISl KJIACCU(DUKAIIUU BEUIECTB U
XAMHUYECKUX PEAKIUN;

yYCTaHABIIMBATh MPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, 10
aHAJIOTHUH ), BBISBIIATH 3aKOHOMEPHOCTHU U MTPOTHUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

IPUMEHSTH B MIPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICINIU, TPEOOPA3OBHIBATH MOJICJIHHBIC MPE/ICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI) DJIEMEHTA, XUMU4ueckas (popMyra, ypaBHEHUE
XUMHUYECKOHN PEeaKIUH — MPHU PEIICHUN YI€OHbIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3a/1a4, TPUMEHSITh Ha3BaHHbIC MOJICIbHBIE TIPEACTABICHUS JIJIs1
BBISIBJICHUS XapaKTEPHBIX NPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX
pEaKIUi.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:

BJIaJIETh OCHOBAMU METOJI0B HAYYHOT'0 MTO3HAHUS BEILIECTB U XUMUYECKHUX
peaxKuuii;

bopMyIpPOBATH 1ENN U 33]]a4 UCCIICIOBAHMS, UCTIOJIH30BAThH
MOCTABJICHHBIC U CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIC BOITPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI JIsl GOPMUPOBAHUS TUIIOTE3BI 11O MPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJIETh HABBIKAMH CAMOCTOSITEILHOTO TIJIAHUPOBAHUS U TIPOBEACHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJI0M
mpoliecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €T0 Pe3ybTaT, GOPMYITUPOBATH



0000111eHUS U BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB
MCCJIEIOBAHMUS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOJAEIaHHONW padboTe;

IpUOOpETaTh OIBIT YUEHUYECKON UCCIIEI0BATEICKON U IPOEKTHOM
NEeATEIbHOCTH, MPOSIBIISITH CHOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITENIbHOMY
IIOMCKY METOJIOB PEIICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IN4YHbIX
METO/IOB ITO3HAHMS.

Pabora ¢ nngopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOUHUKAX UHPOpMAIK (HAyYHO-
NOMyJISIpHAs JIUTEpaTypa XUMUYECKOTO COJIepKaHUs, CIIPABOYHBIE TOCOOHS,
pecypcsl MHTepHeTa), aHanM3UpOBaTh HHPOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEICTABIICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTD U
HEIPOTUBOPEUYHBOCTb;

(opMyIUpPOBATH 3aMPOCHI U IPUMEHSATH PA3IUYHbIE METObI IPU MTOUCKE U
otOope nHdpopManuu, He0OOXOIUMOM ISl BHIIOTHEHUS YUYEOHBIX 3a]1a4
OIPEIEICHHOIO TUIIA;

IpUOOpETaTh OIBIT UCIOJIb30BaHUS NH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (POPMY IpEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpamMmbl, TAOJUIBI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPHU PabOTE C
XUMHYECKON UH(pOpMaLMel: TPUMEHITh MEXKIIPeIMETHbIE ((PU3NUECKUE U
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaIJISTHOCTH.

KoMMyHHUKAaTHBHBIC YHHMBEPCAJIbHbIC Y4eOHbIC 1CHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUaJIOra U/Uiu
JMCKYCCHUH, BBICKa3bIBaTh UI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIIOJHEHUS NPEJI0KEHHON 3a/1auu;

BBICTYIIATh C IIPE3EHTALNEN PE3yIbTATOB II03HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MU
BBIMIOJTHEHUHM XMMHUECKOI0 SKCIIEPUMEHTA, MPAaKTUYECKO paboThI 110
MCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILECTB, pean3alii y4eOHOro MpoeKTa U
(bopMyIMpOBaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAECHHBIX UCCIEIOBAHUM TyTEM
COTJIACOBAHUS MO3UILIMNA B X0J€ 00CYX)ACHUS U 00OMEHa MHEHUSIMH.
PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA

CaMOCTOATEIbHO MUIAHUPOBATh U OCYLIECTBIISITH CBOKO NTO3HABATEIBHYIO
NEATEIbHOCTD, ONIPENEISA €€ UEIU U 3a7a4i, KOHTPOJIMPOBATh U O MEpe
HEO0OXOAMMOCTH KOPPEKTUPOBATH Mpe/jiaraeMblil alropuT™ JIEHCTBUNA NPU
BBINIOJTHEHUH YUYE€OHBIX M UCCIIEI0BATENbCKUX 3314, BbIOUpaTh Haubosee
3¢ (HeKTUBHBIN CIOCOO MX PEIICHUS C YYETOM MOJTYyYeHUs! HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;



OCYIICCTBIIATb CAMOKOHTPOJIb CBOEH JACATCIBHOCTH HA OCHOBC CaMOaHaJIn3a
H CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yiabTaThl OCBOCHHUS IMPOTPAMMBI  CPEAHEro  OOIIETro
oOpa3oBaHUs MO XMMHUM Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha oOecreueHue
IPEUMYIIECTBEHHO 00IIe00pa3oBaTeNnbHOM | OOIEKYJIBTYPHOM TMOJATOTOBKHU
oOyuatomuxcs. OHU BKIIOYAIOT crnenuduueckue g ydeOHOro mpeaMera
«30paHHbIE BOMIPOCHI XUMUUN» HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUI
110 OCBOEHUIO, MHTEPIIPETAIIMU U TPEOOPA30BAHUIO 3HAHU M, BUBI ACSITEIBHOCTH 110
IOJIyYEHUIO HOBOI'O 3HAaHUS M MPUMEHEHMIO 3HAaHUM B Pa3IUYHBIX Y4YEOHBIX H
pealbHBIX KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ XuMHUel. B mporpamMmMe mo xumuun
npeaIMEeTHBIE PEe3yIbTaThl MPECTABICHBI 110 TOAaM U3YUCHHS.

K koniny o6yuenus B 10 kiacce nmpeaMeTHbIe pe3ysibTaThl OCBOCHUS Kypca
«W30paHHbBIE BOIPOCHl XMMHM) OTPAXKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOHM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI MPUPOJIHI,
B (OpMHpOBAaHMHM MBIIUICHUS W KYyJIbTYPHl JTUYHOCTH, €€ (PYHKIIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOIUMOM ISl peLIeHHs MPAKTUYECKUX 33/1a4 U IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEIE;

BJIQJICHHE  CHCTEMOM  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XMMHYECKUW OJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyia (pa3BepHyTass U COKpaLICHHAas), MOJb, MOJspHas
Mmacca, MOJISIpHbIN 00beM, YITIEpOIHBIN CKeNeT, (PyHKIMOHAJIbHAS TPYIIa, paJuKall,
U30MEPHUS, N30MEPBI, TOMOJIIOTUYECKUH PSiJl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI U
a30TCOJIepKAIllME€ COEIUHEHHUSA, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbl (TEOpUS CTPOCHUs
oprannyeckux BeuiectB A.M. BytnepoBa, 3aKOH COXpaHEHHs MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3bIK XUMHH,; MHUPOBO33PEHUYECKHE 3HAHU,
JeXale B OCHOBE IMOHUMAHHs TNPUYMHHOCTH W CUCTEMHOCTH XWMHUYECKUX
SBIICHUH, (PAKTOJOTUYECKUE CBEACHUS O CBOWMCTBAaX, COCTaBE, MOIYYCHHH U
0€30MacHOM HCIOJb30BaHUU BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IPAKTHYECKOH JEATEeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKA TOHATHH,
yCTaHaBIIMBAaTh MX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIINE TOHATHS TPU
OIKMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUI OPraHMYECKUX COCIMHEHUIA;

Cc(OPMUPOBAHHOCTh YMEHHMI HCMHOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUsS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpalIeHHON)
dbopMyn OpraHMYECKHX BEHIECTB W ypaBHEHUH XHMHUYECKUX PEaKIHUH,



M3TOTaBJIMBATh MOJIEJIA MOJIEKYJ OPraHMYECKUX BEHIECTB JJI WJUIIOCTPAlUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJIC)KHOCTh HM3yUEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpPEACIICHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpKaIUe
COCIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpuBOIUTH TPUBHUAIBHBIE
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemecTB A.M. BbytiepoBa mis oObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3HUECKUE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEIECH PAa3IUYHBIX KJIACCOB
OpraHMYeCKHUX BeIIecTB (METaH, 3TaH, dTUICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MetwiOyTaaueH1,3, 6eH305, METaHOJI, ITAaHOJI, ITUJICHTJIUKOJIb, TIIMIIEPUH, (PEeHOI,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, Kpaxmal, LeJIi0103a,
aMHUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWUMHUYECKHUX PpEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroiyb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00beMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00beMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJTU TIPOJIYKTOB PEAKIINHN );

c(hOpMHPOBAHHOCTh YMEHHMM BIQJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0AeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCY/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OTBITOB;



C(OPMUPOBAHHOCTh YMEHHI TMJIAHUPOBATh M BBHINOJHATH XUMHUYECKHIl
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHUHU, ITOTYUEHUE
ATUJICHA U U3YYEHHE €0 CBOKCTB, KAUECTBEHHbBIE PEAKI[UY OPTAHUYECKUX BEILECTB,
JieHaTypanus OeJIKOB MTPU HArpPEBAHUH, IIBETHBIE PEAKIIMKU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpallleHMH C BEIIeCTBAMU H
7a00paTOpHBIM  000pYyIOBaHUEM, TMPEACTABIATh PE3yJIbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX pEaKlui u
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHbopMaluu, IHTepHET U ApyTux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIfoAaTh  MpaBWia  AKOJOTHYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3MBbl ONPEIEIECHHBIX OpPraHUYECKUX
BEIECTB, TNOHMMAas cmbicn mnokazarens [IJAK (mpemensHOo — nmomycTuMoun
KOHLIEHTPAI1H ), TOSICHATh Ha PUMEpax CocoObl YMEHBIIIEHHUSI ¥ TPEA0TBPALLICHUS
UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYINHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM.

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB N.I'., Cnankos C.A., AKuuoHepHOE
obmectBo «M3natenscTBO «IIpocBeiienne»

» Xumus, 10 knace/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBO
«IIpocsemienue»

» Xumusi, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBO
«IIpocsemenue»

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoandeckoe nmocodrie — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XuMus B TeCTax, 3ajadax,
ynpaxknenusix. 11 xkmace» — M.: Jlpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.Yurakosa «Xumus 11 kacc:
KoHTposnbsHbIe 1 mpoBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuenss, ['.I".JIpicoa, A.I".BBeaenckas «Xumus 11 xmacc:



Hacromnpras kaura ais yautens». Yacts 1 — M.: llpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 knacc:
HacronpHast kaura juist yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMuu u
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiaacc moypodHsle TUIaHbI 10 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018ro.

8. M.A.Pa6oBa, Y.}HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Dx3amen, 2019r.

9. O.C.I'abpuensn, .I'.ocTpoyMOB « XUMUYECKHI SKCIIEPUMEHT B 11KoJe 11
kiacey; - M.: llpoda. — 2019 rog.
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4. I'azera "Xumus" uznatensckoro goma 1-ro cenrsops. Caiit "5 nay Ha ypok xumuu'". Marepuaisl
K ypoky. http://him.1september.ru



TEMATHYECKHWH IIAH

Ne n/m Tema Kou-Bo gac.
1. OrneMeHT, B3SBIIMKA Ha ceOs 3a7ady ObITh OCHOBOM 2
BCEr0 KHBOTO
2. OCHOBBI HOMEHKJIATYphl U U30MEPUU 4
3. CpaBHuUTeNbHAs XapaKTEPUCTHUKA YIJIEBOJAOPOIOB 5
4. [TpumeHeHue yrieBoJopoi0B 8
5. Kucnoponconepxaiue opraHuueckue BelIeCTBa Ha 8
CIIy>K0e yenoBeka
6. A3BoTcoepIKaime CoOeTMHCHUS 5
7. DKOJIOTMYECKHE MPOOIeMbl B Kypce OpraHMYecKOn 2
XUMHH.
Hroro: 34




KAJIEHJIAPHO-TEMATUYECKUM IIJIAH

Ne i/m

Tema ypoka

IIpakTu4eckue
patéoTbI

Jara

ILTIaH

dakr

Tema Nel. JjiemeHT, B3IBIIMH Ha ce0d 3a1a4y ObITH OCHOBOM BCero sKUBOro (2 4)

1

OJIEKTpOHHAsA M DJIEKTPOHHO-
rpaguueckas dopmyna aToma
yraepoaa. Ilpupona m ocobeHHOCTH
KOBaJICHTHOH CBSI3U

02.09

BanentHele cocTtosHMS aTroMma
yriepoaa. Bunbl rubpuauzanuu.

9.09

Tema Ne2. OcHOBBI HOMEHKJIATYPbI U u30Mepuu (4 4)

3

[IprHIMTIBI oOpa3oBaHus
HAa3BaHUN OPraHUYECKUX COCIUHECHUI

16.09

CrpykrypHas wuszoMepus Hu €€
BUIBl. ['eomeTpuueckas H30MEpHS.
N3omepust U 3amax: BaHWJIUH U U30-
BaHWINH; JUMETUII()EHOJIBI.

23.09

YpoK-ynpaxHEHHE.
CocTraBiieHue CTPYKTYpHBIX (OpMYIL.
Homenknarypa.

30.09

OnTtuueckas AKTUBHOCTb
OMOJIOTUYECKUX BEIICCTB,
JekapcTBeHHbIX mpenapatoB (D(-) —
aapeHanuH, L (+) — agpeHanun).

07.10




Tema Ne3.CpaBHuTeJbHAA XapaKTePUCTHKA YIJIEBOAOPOIOB (S 1)

7 OO6mme GopMyITbl OpraHNIECKUX
coenuHeHnid. Haxoxnenue B mpupoie

14.10

8 Yraesogopossl.. ['mbpuaun3zanus,
OTJINYUTEIILHEIE IPU3HAKU B
CTPOCHUH. BHIbI n30MeEpHH.

21.10

9 Tunuuxeie XUMUYECKUE
CBOICTBA YIJIEBOJIOPOIOB.

28.10

10 ['eneTnueckas CBA3b  MEXAY
KJIacCaMu yIiI€BOJOPOIOB.

11.11

11 [IpakTueckas pabora 1.
KauectBennsie peakiuu Ha
HETPeIeIbHBIC YTIICBOIOPO/IbI

I1.P.
1 KayecTBeHHbIE peakluu
Ha HETpEEIbHBIE

YTJIEBOIOPOIbI

18.11

Tema Ne4. IlpumeHeHnue yriieBoaopoaos (8 1)

12 Cunres-ras, XJI0p —
YTJIEBOJIOPOIBI — OCHOBHBIE OO0JACTH
IPUMEHEHUS

25.11

13 Hedts u  HedrenpomykTsl.
Pa3pabotka mnpoekra: I[IpomykTbl
nepepadoTkiu  HePTH  -HAPOTHOMY
XO3SIUCTBY.

02.12

14 Pemtenue 3a71a4 o

Teme: Tepmoxumuueckue pacuémaol

09.12




15 [Ipumenenue XJIaJIareHTa, 16.12
BUHWIXJIOPH/IA, aKPUJIOHUTPHUJIA.

16 benzon, audenwn, ©HadTaIUH, 23.12
CTUPOJ -  OCHOBHBIC  00JacTH
PUMEHEHUS

17 Pemenue 3aj1a4 T10 30.12
teme: Obvémnble 00u.

18 [Ipumenenue MOJINMEPOB,
CHHTETUYECKUX KayIyKOB.

19 Pa3zpaboTtka MIPOEKTA:
TepMonaacTel 1 TEPMOPEAKTOILIACTHI,
YTIEPOIOTLIACTHI

Tema NeS.Kucsaopojacoaep:xamue opraHnyecKue BelecTsa Ha CJIy:k0e yesoBeka (8 1)

20 MoHo(]yHKIIMOHAIbHBIE
coenunenus. Cnuprt, QopMauH,
alleTOH,  aKpOJICWH,  aHTU(PHU3HI,
dbenon

21 AHecTte3upyronue BEILECTBA
(IMATUIIOBBIA  3GUP); AHTUCENTUKH
((eHOITBI M KX TTPOU3BOIHBIC).

22 KapOoHoBrie KUCJIOTHI:
OJJTHOOCHOBHBIE ( MYypaBbUHAas,
YKCYCHasi, O€H301HasT)

23 JIByXOCHOBHbBIE KapOOHOBbIE
KUCJIOTHl  (mIaBeneBas, (raeBas,




aIUTITTHOBAS ), MHOTOOCHOBHBIC
(JiumoHHas).

24

Pemenune 3a1a4 1o
teme: Maccosas 0013 pacmeopénnozo
geujecmaa

25

[lonyuenne MBLJIA.
buonornyeckast QyHKIUs KUPOB

26

['mroko3a, ¢pykTo3a, caxaposa,
Kpaxmal, 1einrono3a. [lomcaxapuast
B IIPUPOJIC UX OMOJIOTHYECKas POJIb

27

IIpakTnyeckas pabota
2. Kucnotueiif u (QepmeHTATHUBHBIN
TUAPOJIM3 CaXapo3bl U KpaxmMala.

I1.P. 2 KucnoTHbIi 1
dbepMeHTaTUBHBIN
TUAPOJN3  caxapo3bl W
Kpaxmaja.

Tema Ne6. Azorcoaep:kamme coequHenus (5 4)

28

AMHMHBI W HUTPO-COCAMHEHUS
(aHWIMH, THUAPA3UH, HUTPOTJIUIIEPHUH,
CTpenToIu, HOPCYIb(azon, TuaMuH
o0eHzon, ¢GykcuH). MenuuuHCKHUE
npenaparel.

29

KucnoTtHO-OCHOBHBIE CBOMCTBA
AMUHOKUCJIOT U €€ TPUYKHBI (TJIUIHH,
TIIyTaMUHOBAsI KUCIIOTA)

30

benku KakK HPUPOIHBIE
nosuMepsl. buosornueckre pyHKIuu




OEeJIKOB (MHCYIUH, KEpaTHHBI,
¢bubpouH, KOJIareH, MHOTJIO0HH,
acrapTam, Ka3euH)

31 HyxneunoBeie kucnotsl: JIHK,
PHK.

32 [TumeBbie 100aBKH. I1.P.3 Ananu3
[Ipaktnueckass pabora 3. AHanIM3 | NUILEBBIX NPOAYKTOB.
IULIEBBIX ITPOYKTOB.

Tema 7. Ikonorudeckue npodJjiemMsbl B Kypce Opranndeckoin xumum (34.)

33 BpenHoe BausiHUE 3arpsi3HEHUS
Oouocdepsl Ha OpraHuM3M YeJoBeKa.
CuHTETHYECKME MOIOIIUE CPEACTBA.
3arpsi3HeHHs] HepTEenpOoIyKTaMu

34 BemecTBa-TepaToreHsl.
Hapxortnueckue CBOWCTBA u
TOKCUYHOCTh OJJHOATOMHBIX CIIUPTOB.
Bpennoe neiictBue ¢eHona U €ro
IPOM3BOIHBIX
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