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MNOACHUTEJIBHASA 3ATINCKA

[IporpaMMa Mo XMMHM Ha YpOBHE CpeAHEro obuiero obpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoii deneparym»,
TpeOOBaHUIl K pe3ysbTaTaM OCBOEHUS (heaepaibHONH 00pa3oBaTeIbHON MPOrpaMMBbl CPETHETO OOIIEro
obopazoBanus (DPOII COO), mpexacrabieHHbIx B DeepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenmuu mnpernopaBaHusi ydyeOHOro mnpeaMera «XHMHUS» B
oOpa3oBaTenpHbIX  opraHu3anusx  Poccuiickoit ~ ®expepanuu,  peaau3ylOUMX  OCHOBHBIE
oOpa3oBaTenbHbIE MPOrpaMMbl, U OCHOBHBIX MONOXKEHMH «CTpaTreruv pa3BUTHA BOCHUTAHUSA B
Poccuiickoit @enepanun Ha nepuon 1o 2025 roma» (Pacnopsikenue IlpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY IOIXOJI0B K pa3pa0OTKe IMPOrpaMMbl 10 XMMHUH, K OIpENeNIEHUI0 OOIIed CcTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTUS OOYHYAIOLIMXCS CPEACTBAMHM Y4E€OHOro npeamera «XUMHSD» UIs
10-11 kmaccoB Ha 0a30BOM YpOBHE cocTaBWIM KoHIentyaiabHble mnonoxkenus OI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH LIeJIel, COJEp)KaHMs, pe3ylIbTaTOB OOydeHHUs W TpeOOBaHWUU K YpPOBHIO
MOJATOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe o0pa3oBaHue, MOIy4yaeMoe BBITYCKHUKaMHU 00I11e00pa30BaTebHON OpraHu3alny,
ABJIIETCS HEOThEMJIEMOM dYacThio HMX oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEPILAIOLIUM ATAoOM
peanu3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, HpPUCYIIUX
LIEJIOCTHOM CHCTEME XUMHUYECKOI0 00pa3oBaHUsA. OTHU LEHHOCTH KacaloTCs ITO3HAHHUS 3aKOHOB
npUpoJibl, (OPMUPOBAHUSI MHUPOBO33PEHUSI M OOIIEH KyJIbTYypbl YEIOBEKA, a TaKKE IKOJIOTMYECKH
00OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0pOBBIO M TNPHUPOIHON cpeae. Peamuzyercs xumuueckoe
oOpa3oBaHe OOYy4alOUIUXCA HAa YpPOBHE CpeaHero oOmiero oOpa3oBaHUS CPEICTBAMU Y4eOHOTO
npeaMmeTra «XUMHS», COJEpKaHUE U MOCTPOECHUE KOTOPOro ONpeAeeHbl B MPOrpaMMe MO XUMHUU C
y4€ToM crneun(uKd HayKH XUMHHM, €€ 3Hau€HUs B IO3HAHUM NPUPOJBl U B MaTepUasIbHOW KHU3HU
obmiecTBa, a TaKke C Y4€ToM OOMMX IeNedl M TNPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeJHET0 o011ero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HIpaeT ocoOyi pOJib B COBPEMEHHOM
UBWIM3ALMU, B CO3/JaHMM HOBOW 0a3bl MarepuajbHOM KyJabTypbl. OHa BHOCHT CBOH BKJaj B
(dopMupoBaHUE PAIMOHAIFHOTO HAYYHOI'O MBIIUICHUS, B CO3JaHUE IEIOCTHOT'O MPEJCTaBICHUS 00
OKpY’KaroIllleM MUpPE KakK O €IMHCTBE MPUPOJIbI U YeJIOBEKa, KOTOpoe (popMHUpYyeTcs B XUMUU Ha OCHOBE
IIOHMMAaHHUsl BELIECTBEHHOI'0 COCTaBa OKPYKAIOIErO0 MHUPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOXXHBIMH 00JIaCTSAMHU IPUMEHEHUSI.

TecHo B3aMMOIEHCTBYS C APYrMMHM €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOThEMJIEMOH
YaCThI0 MHUPOBOM KyJBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIELIHOI'O TpyJda U JKU3HU KaKIOro 4ieHa
obmectBa. CoBpeMEHHass XMMMsS Kak HayKa CO3MJaTellbHAas, KaK HayKa BBICOKMX TEXHOJIOIMI
HaIpaBJieHAa HA PElIeHHE II00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIEBON, SKOIOrMYECKOM 0€30aCHOCTH U OXPaHbI 37J0POBBSI.

B coorBercTBMM ¢ OOmMMH IeNSMH M TPUHLIMIIAMH CpPEIHEro O0mero oOpa3oBaHUS
conepkanue npeamera «Xumusi» (10-11 kiaccel, 06a30BbIii YpOBEHb H3Y4€HHS) OPHUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOy4YarOUIMXCsl, HEOOXOAMMYI0 MM JUis
BBIPAOOTKM MHPOBO33PEHUYECKMX OpPHUEHTHUPOB, YCHEIIHOrO0 BKIIOYEHHS B JKU3Hb COIMyMa,
NIPOOJDKECHUST 00pa30BaHMsI B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEITOCPEJICTBEHHO C XUMUEH.

CocrapisomuMu npeaMeTa «XUMHs» SIBISAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«OO0mas u HeopraHuyeckas XHWMHUS», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHHsS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUN MO HEOPraHWYECKOW XMMHUU (C BKIIOYEHUEM 3HAHUN U3
o0miell XUMHUHU) U OpTaHHYecKor Xumuu. DopMUpOBaHUE JAHHOW CHUCTEMBbI 3HAHUM TPH H3YUYCHHH
npeaMera 00eCreunBacT BO3MOXXHOCTh PACCMOTPEHHsT BCETO MHOrooOpasus BEIIECTB Ha OCHOBE
OOIIMX OHATHUMN, 3aKOHOB U TEOPUN XMUMHH.

Crpyktypa coiepxanuss KypcoB — «Opranmdeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHA» cpopMHpOBaHA B IMpOrpaMMme MO XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAa K H3YUCHHIO
y4eOHOro Marepuasia ¥ OOYCIIOBJIEHA MCTOPHYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAaHWH Ha
OIpENECIEHHBIX TEOPEeTHMUECKUX YpPOBHAX. Tak, B Kypce OpPraHM4ecKOM XUMHHM BEILECTBa
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paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUM CTPOCHMSI OPTaHWYECKHX COCAMHEHUH, a TaKkKe
Ha YPOBHE CTEPEOXMMMUYECKUX M 3JIEKTPOHHBIX MPEJCTaBICHUM O cTpoeHuHu BemiecTB. CBeneHUs 00
U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOAOPOAOB 0 CIOKHBIX OMOIOTHYECKU
AaKTUBHBIX COeIMHEHUN. B Kypce opraHmyeckoil XMMHUU MONYy4yarOT pa3BUTHE C(HOPMHUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs IEpBOHAYAJIbHBIE MPEACTABICHUS O XUMHUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX CTPOSHHS, O
XUMHYECKON PEaKInu.

[Ton HOBBIM yrioM 3peHuss B mpenMere «XuUMHUs» 0a30BOro ypOBHsSI paccMaTpUBaeTCs
U3Y4CHHBIII Ha YpOBHE OCHOBHOrO o0O0mero o0pa3oBaHHs TEOPETHMUYECKUIl MaTepuayl H
(axToNOrMYecKne CBEACHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckass XHUMHUS» OOYYarOUIMMCS IPEIOCTaBISIETCs BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUUECKOro 3aKOHAa C OOIIETEOPETHUYECKHX M METOAOJOrMYEeCKUX MO3MLUH, TIyOxke
MOHATh UCTOPUUYECKOE M3MEHEHHE (PYHKIMUA ATOro 3aKoHa — OT 00oOmIaronieil 10 oOBsACHSIONEH U
MPOTHO3UPYIOLIEH.

EnvHasg cucremMa 3HaHUM O BaKHEHIIMX BEIECTBAaX, MX COCTAaBE, CTPOCHHM, CBOWCTBAaX M
IPUMEHEHUH, a TAKKE O XMMHUYECKMX DPEAKUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nornonHsercs B Kypcax 10 u 11 xnaccoB anemMeHTaMu coAepKaHusl, UMEIOIUMHA KYJIBTYPOJIOTHYECKHUI
U NIPUKIAJHON XapakTep. DTH 3HaHMS CIOCOOCTBYIOT IMOHMMAHHMIO B3aHMMOCBSI3UM XUMHMU C JPYTUMH
HayKaMHU, DAacKpbIBalOT €€ poJib B IIO3HABATEIBLHOM M IIPAKTUYECKOM JEATEIBHOCTH YEIIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHMsI K MPOILIECCY TBOPUECTBA B 00JACTU TEOPUM U MPAKTUYECKHUX
NPUIIOKEHUH XMMHH, MOMOTAlOT BBIMYCKHUKY OPHEHTHUPOBATbCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYMMBIX MPOoOJIeMaXx, CBA3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATH HH(OPMAIHIO U IPUMEHSTH
e€ Ng  TONOJHEHUS  3HAHWM, pelIeHUs  MHTEJUIEKTYalbHBIX M OKCIIEPUMEHTAIBHBIX
UCCIIe1oBaTeNbCKUX 3aJad. B menom conepxaHue ydyeOHOro mpeamera «XHMHUS» JTAHHOTO YpPOBHS
U3Y4eHHMs] OpPUEHTHPOBAHO Ha (POPMHUPOBAHME y OOYUAIOUIMXCS MHPOBO33PEHYECKOM OCHOBBI IS
NOHUMaHUs (UIOCOPCKUX HJEH, TaKMX KaK: MaTepUalbHOE E€IMHCTBO HEOPraHUYEeCKOro U
OpPraHN4eCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM UM CTPOEHUEM, TI03HABAEMOCTh
HOPUPOAHBIX SIBJIEHUH MyTEM SKCHEPUMEHTAa U pEIlEeHUs MPOTHUBOPEUM MEXTy HOBBIMU (haKTaMHu U
TEOPETUYECKUMHU TMPEANOCHUIKAMHU, OCO3HAHWE POJIM XMMHUHU B PEIICHUH IKOJIOTMYECKHX MPOoOIeM, a
TaKkKe TpobdieM cOepeXeHUs] DHEPreTUYECKHX PECYPCOB, CBIPbS, CO3/1aHUS HOBBIX TEXHOJOTUU U
MaTepHUaJIOB.

B nmane pemeHus 3agad BOCIWTAHUS, Pa3BUTUSA U COLUAIM3ALMM OOYYarOIIMXCS NPUHSATHIE
IPOrpaMMOM 110 XHMHH IIOAXOAbl K OINPENEICHUIO COINEP/KaHUSA W IOCTPOEHUs IpeaMera
npeaycMaTpuBaioT (popMUpOBaHNE YHUBEPCATBHBIX YUeOHBIX JEHCTBUN, UMEIOIUX 0a30BOe 3HAUCHHE
JUIL  pa3iM4YHBIX BHJOB JIGATENBHOCTH: pELICHHS TMpoOjeM, TOWCKAa, aHalu3a Hu 00paboTKu
uH(popMaMy, HEOOXOMUMBIX ISl TMPUOOPETEHHUS OMNbITa MPAKTUUYECKOM M HCCIIEI0BATENbCKON
JESATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUM XUMUHU.

B npakrtuke npenojaBaHus XMMHM KaKk Ha YpOBHE OCHOBHOI'O OOILEro 0Opa3oBaHuUs, TaKk U Ha
YPOBHE CpeAHEro o0Iero oopazoBaHusi, NpU ONPEAEICHUHN COAEPKATEIbHOW XapaKTePUCTHKU Liesen
WU3Y4EHHUs IMpeIMeTa HalpaBIE€HUEM IEPBOCTENIEHHONM 3HAYMMOCTH TPAJUIIMOHHO IPU3HAETCS
¢opMupoBaHHE OCHOB XHMMHUYECKOH HAayKd Kak OO0JaCTH COBPEMEHHOTO eCTECTBO3HAHMS,
MPAKTUYECKON NEATENIbHOCTH 4YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJMYECKON TOYKM 3PEHUS TaKOM MOAXOJA K ONPEACICHMIO LEJIe M3Y4YEeHHs INPEAMETa SIBISAETCS
BIIOJIHE OIIpaBJaHHbIM.

CornacHo 1aHHOM TOYKE 3peHMsI IVIaBHBIMU LIETSAMHU U3Y4YEeHUsI IpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ABASAIOTCS:

e (QopMHpOBAHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BAKHEUINEH COCTABISIONIEH €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAT KIIOYEBBIEC MOHATHS, (yHIaMEHTaJIbHbIE
3aKOHBI M TEOPUU XHMMHHM, OCBOCHHE SI3bIKa HAyKH, YCBOECHHE M IOHUMaHUE CYLIHOCTU
JOCTYIHBIX O00OOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIIEHHE C HCTOpHUEH HX
Pa3BUTHUS U CTAHOBJICHMUS;



e (dopmupoBaHWe W pa3BHTHE TIPEJACTABICHUH O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB W
XUMHUYECKUX PEaKIii, HeOOXOAUMBIX JUIsl TPHUOOpPETEHUsI YMEHHI OPHEHTUPOBATHCS B MHpE
BEIIECTB W XHMHMYECKHX SIBJICHUH, WMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYECKOH U
MOBCEAHECBHON KHU3HU;

e pa3BUTHE YMEHHMH U CIOCOOOB JESATENBHOCTH, CBA3AHHBIX C HAONIOJIEHUEM M OOBSICHEHHEM
XMMHYECKOI 0 3KCIIEPUMEHTa, COOJIIOICHUEM MPaBUII O€30MacHOr0 OOpaIIEeHus C BEIECTBAMHU.

Hapsny ¢ atuM, comepkatenbHas XapakTepHCTHKA IIeJed M 3aJad HM3y4deHHs IpeMeTa B
nporpaMme 1Mo XUMHHM YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBHUH C HOBBIMH NPUOPUTETAMH B
cucreMe cpenHero oduiero oOpasoBanus. CerogHsi B NpeNnojaBaHUM XUMHUU B OOJbIIEH CTENEeHU
OTAAETCS MPEANOUYTECHHE MPAKTUYECKOH KOMITOHEHTE CONEepXKaHMs OOydeHUs, OpUEHTHUPOBAHHON Ha
MOJrOTOBKY BBITYCKHUKA 00111€00pa3oBaTeIbHOM OpraHu3aliy, BIaJCIONero He HabopoM 3HaHUH, a
(GYHKIIMOHANBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOT'O MOTy4YEHHUS 3HAHUH U
NPUMEHEHUS UX B PEATBHON KU3HU JUIS PEIICHHUS MPAaKTUIECKUX 3a/1ad.

B cBsi3u ¢ 3TUM IpH U3ydyeHUU NpeaMeTa «XUMUs» JOMUHHUPYIOLEe 3HaYeHHEe MPHOOpETaoT
TaKue LEeNU U 33/1a4H, KakK:

ajanTanus OO0y4aromMXcs K YCIOBHSM JAWHAMHYHO Pa3BUBAIOLIETOCS MHpa, (HOpMHUpOBaHHE
WHTEJUIEKTYalbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIFHOMY TPHUHSATHIO TPaMOTHBIX pEIIeHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U MX IIPUMEHEHUEM;

dbopMupoBaHUe Y OOYUYaAIOMIUXCS KITFOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETCHIINM), UMEIOIINX
YHHUBEpPCATbHOE 3HAUCHUE I PA3UYHBIX BUJOB JI€ITEILHOCTHU: PEIICHUs Mpo0ieM, MOMCKa, aHaIu3a
U 00paborku uH(pOpMaNUK, HEOOXOAMMBIX /JsI NPUOOPETEHHsS OIBITAa JAEATEIBHOCTH, KOTOpas
3aHMMaeT BAXKHOE MECTO B TMO3HAHWW XHMHH, a TAaKKe IS OLEHKHA C TO3UIMHA JKOJOTHYECKOU
0e30MacHOCTH XapakTepa BIMSHUS BELIECTB M XUMHUYECKUX IPOLIECCOB HA OpraHU3M 4eJoBeKa M
IPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aroImxcs: CloCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 110 XMMHUU B COOTBETCTBUU
C XHM3HEHHBIMHM NOTPEOHOCTAMH, HCIOJIb30BATh COBPEMEHHbIC WMH(OPMALMOHHbIE TEXHOJIOTHU JUIS
MOMCKA U aHaNTu3a y4eOHOW U HayYHO-TIOMYIISIPHON HH(OpMAIIMH XMMAYECKOTO COACPIKaHUS;

dopMupoBaHuE W pa3BUTHE Yy OOyYArOIIMXCS ACCONMATHBHOIO W JIOTHYECKOTO MBIIIICHUS,
HaOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B YAaCTHOCTH,
NIPY TUTAHUPOBAHUHU M TIPOBEACHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE y O0ydaronmxcs yOe:KAEHHOCTH B TYMaHUCTHYECKON HaNpaBlI€HHOCTH XUMHUHU, €&
B2XHOW POJIM B PELICHUU TI00ANBHBIX MPOOJIEeM pallMoOHAIBHOTO MPUPOAONOIb30BaHUS, TTOMOIHEHUS
HHEPreTUYECKUX PECYPCOB M COXPAaHEHHsS] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEepe)KHOrO0 OTHOIICHHWS K TIPUPONE H CBOEMY 3JI0POBBIO, a TakkKe NpPHUOOPETEHHUS OIbITa
MCIIOJIb30BaHUS MONYYEHHBIX 3HAHUH JJI MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYAIUsIX, CBI3aHHBIX C
XUMHAYECKUMU SIBICHUSMH.

B yueOHOM mmaHe cpemHero oomiero oopazoBaHus IpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOIUT
B COCTaB IpeaMeTHoN obnacTu «EcTecTBeHHO-HAYUHBIE IPEIMETHI».

OO11ee yuCIo YacoB, OTBEIEHHBIX Ul U3yUCHHUS XUMHH, Ha 0a30BOM YpPOBHE CPEIHEr0 0OIIero
oOpa3zoBanusi, coctaBiisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1
4ac B HEJCIIO).



COJAEP/KAHUE OBYUYEHMUA
10 KIACC OPIrAHMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XMMHHU

[Ipenmer oprannueckoil XMMHUM: €€ BO3HUKHOBEHUE, Pa3BUTUE U 3HAUEHUE B MOJYYEHUH HOBBIX
BEIIECTB W MAaTepHaoB. Teopusi CTpOeHUsl opraHuueckux coeaumHeHut A. M. byrtinepoBa, eé
OCHOBHbIE MONOKeHus. CTpyKTypHble (OpMYJbl OpraHWYECKUX BellecTB. I'omonorus, u3oMepus.
XuMHYECKas CBSI3b B OPraHUUECKUX COSMHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o kiaccuuKanuu OpraHUYECKUX BemlecTB. HomeHkiaTypa opraHMYecKHx
COeMHEHUI (cucTeMaTHyecKas) U TpUBHAIbHbIE HA3BaHUS Ba)KHEHIINX MpeACTaBUTENIEH KI1accoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJIBl M3Yy4€HHMS BEIIECTB M HX IPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3llaMi OpraHMYEeCKMX BELIECTB M MaTepHajJaMH Ha HX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOIIOJCHNWE M OMMCAaHHE NEMOHCTPAIIMOHHBIX OMNBITOB IO MPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB IIPU HarpeBaHUH (TIaBJIeHUE, OOYTIMBaHUE U TOPEHHUE).

YraeBogopoabl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psa. MeTaH M 3TaH — MNpPOCTEHIINE
IPEJICTABUTENIN aJIKAaHOB: (PU3MUYECKHE U XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUs U TOpEHus),
HaX0)KJIEHUE B IPUPOJE, ITOIYYCHHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKUH psAA. ODTWIEH U IPONUIIEH — IPOCTEHIINE
NPEJCTAaBUTENIN QJIKCHOB: (U3MYECKHEe W XHMHYECKHE CBOKCTBAa (peakuuu TUIAPUPOBAHHS,
rajloreHUPOBAHUS, THIPATALIMH, OKHCICHHS U TIOJIMMEpU3alliN ), TOTydeHNEe U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u MerunOyraguen-1,3: crpoeHue, BaKHEHIINE XHMHYECKUE
cBoiicTBa (peakuus nonumepusanun). [lonydeHne CHHTETUYECKOr 0 KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHI Psa. ALETUIICH — MPOCTEHIITNI
IpEeJCTaBUTENb AaJKUHOB: COCTaB, CTpOEHUE, (U3MYECKHMEe M XHMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, TUAPATALIMM, TOPEHUS ), TOJTyUEHUE U IPUMEHEHHE.

Apensl. beHzonm: cocraB, cTpoeHue, (QuU3NUECKHWE W XHWMHUYECKHE CBOKMCTBA (peakiuu
rajJIoreHUPOBAaHUSI W HUTPOBAaHMA), NOJIYYEHUE U TpPUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2an02eHUpOSaHUs U HUMPOBAHUS), NOTYYEHUe U
npumenerue. TOKCUYHOCTb apeHOB. [ eHeTHYecKas CBA3b MEKIY YIIIEBOAOPOAAMHU, IPUHAIIIEKAIIUMU
K Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKH YTIIEBOOpOAOB. [IpupoaHbIif Ta3 u nomnyrHele HeTAHbIE Ta3bl. HepTh
u e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKu HePTH: NEeperoHka, KPEeKUHI (TEpMUUYECKUH,
KaTaJuTHYeCcKuil), mupomu3. [IpoaykTsl nepepaboTku He(hTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOLYKTHI €ro epepadoTKH.

OKClepUMEHTAIbHbIE METO/bl HM3Yy4YEHHUS BEIIECTB M HUX IMPEBpAllEHUI: O3HAKOMJICHHE C
oOpa3llaMu MjactMacc, KaydyykKoB M pe3uHbl, Kouiekuuu «Hedts» u «Yromwy, MopearpoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB M TaJOr€HONPOU3BOHBIX, IPOBEICHNE MPAKTUYECKONW paboThl: MOTydeHHe
ATUJICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHble 3anaun.

Bbruncnenus mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOIHOTO
BELIECTBA MM NPOAYKTA PEAKIUU MO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOJHBIX
BEIIIECTB WU MPOJYKTOB PEAKIIH).

Kucaopoacoaepxamme opranndeckne coeiMHEeHUs

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJI: CTPOEHUE, (PU3NUECKUE U XUMUUECKHE
CBOMCTBa (peakiuM C aKTUBHBIMH METaJUIAMHU, TaJIOT€HOBOIOPOJAaMH, TOpEHHE), NMpPUMEHEHHE.
BonoponHele cBs3u MEXAy MOJEKyJlIaMu cnupToB. JlelicTBHME MeTaHojJa M 3TAHOJIA HAa OpPraHU3M
YeJI0BEeKa.




MHoroaTomMHble COUPTHI. DTUJICHIJIMKOIL U TVIMLEPUH: CTPOEHHE, (PU3NUECKHE U XUMUYECKUE
CBOICTBa (B3aMMOJCHCTBHE CO HIETIOYHBIMH METa/UIaMH, KaueCTBEHHAas PEaKlMs Ha MHOTOaTOMHbIE
cnupthl). JlelicTBue Ha OpraHu3M 4esioBeka. I [puMeHeHne riunepyusa u 3TUIEHTJIMKOJIA.

@eHoM: CTpOEHUE MOJIEKYJbl, (PU3MUECKHe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHOIa.
[Tpumenenue deHomna.

Anpaeruaipl U1 kemoHnvl. @opMaNbIETH, alleTalbAeTHl: CTPOEHUE, (PU3HUECKHEe U XUMHUYECKHE
CBOMCTBAa (p€aklUMM OKHCIIEHUS M BOCCTAHOBJICHUS, KAaueCTBEHHbIE pEAKLHUH), IOJIy4EHHE U
IpUMEHEHUE.

OAHOOCHOBHBIE MpeaeNnbHble KapOOHOBbIE KHUCIOTHL. MypaBbHHAs M YKCYCHash KHUCIOTHI:
CTpoeHHe, (U3MUECKUEe M XUMHUYECKHE CBONCTBa (CBOMCTBa, OOmIME ISl KJlacca KHUCIIOT, PEaKIus
sTepuduKaImm), norydeHue u npuMeHenue. CreapuHoBas U OJICMHOBAsI KUCIOTHI KaK MpeICTaBUTeNn
BBICIINX KapOOHOBBIX KUCIOT. Mblia KaK COJH BBICHINX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

CrnoxHble 2QHpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ' Haponu3 cinoxHbIX 3¢(upoB. XKupsl.
I'maponus xxupos. [Ipumenenue sxupoB. bruoaorudeckast pojb KUPOB.

VYraeBogpl: cocTaB, KiaccuuKaius yriaeBoJoB (MOHO-, AM- M MoJUcaxapuibl). I'roko3a —
IpoCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOCHUS MOJICKYIbI, (PU3NUYECKUE U XMMUYECKHUE CBOWCTBA
(B3aumogetictBue ¢ ruapokcunom memu(ll), okucieHne aMMuadHbIM pacTBopoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TIIOKO3bI), HaXOXKJIEHHE B MPUPOJIE, IPUMEHEHHE, OUOIOruYecKas poib.
®orocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u uemnono3a Kak mpupoiHble monuMepbl. CTpoeHue Kpaxmajia W LEJUII0JIO3BI.
duznyeckne 1 XUMHUYECKHUE CBOICTBA Kpaxmaiia (TUIPOIn3, KaUeCTBEHHAs! PEaKIIUs C HOJAO0M).

OKCIEpUMEHTAIBHBIE METOJAbl M3y4EHUS BEUIECTB M MX IPEBpAIICHUN: IPOBEICHHUE,
HaAOJIIOJICHUE M OINMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAUE€CTBEHHBIE PEAKLUU
OJTHOATOMHBIX CHUPTOB (OKHCIeHHe OdTaHoma okcuaoM Meau(ll)), MHOroaTOMHBIX CIHUPTOB
(B3aumoneiicTBie ruuepuHa c ruapokcugoMm Mmeau(ll)), ampaerugoB (oKucCIeHHE aMMHUAYHBIM
pactBopoMm okcuzaa cepedpa(l) m rugpoxcumom meau(ll), B3ammopeiicTBue Kpaxmaia C HOAOM),
MPOBEICHNUE MPAKTUUECKONW paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérneie 3a1aumn.

Brrancnenust mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00béMa, KOIMYECTBA MCXOIHOTO
BElIeCTBAa UM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO U3 MCXOTHBIX
BEUIECTB MJIM IIPOAYKTOB PEAKIIMH).

AzoTcoaeprkalie opraHM4eckue CoeIMHEHUSI.

AMUHOKHUCIIOTHl Kak aM@oTepHble opraHuYeckue coequHeHus. duszndyeckue U XUMHYECKHe
CBOICTBa aMUHOKUCIIOT (Ha IpUMepe TIUIHa). buonornyeckoe 3HaueHUE aMUHOKUCIOT. [lenTust.

benkn xak npUpOIHBIE BBICOKOMOJEKYJISIpHBIE coeAuHEHMs. llepBuuHas, BTOpUUYHAs W
TpeTUYHasi CTpyKTypa OeikoB. XUMHYECKHE CBOWCTBAa O€JIKOB: THUIPOIM3, JEHATypalus,
KayeCTBEHHbIE PEaKIIMK Ha OETKU.

OKCrepuMEHTAIIbHBIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpallleHNIi: HAOII0EHUE U ONMCAaHNE
JIEMOHCTPALIMOHHBIX ONBITOB: J€HATYpalLKs OEIKOB IIPU HArpeBaHUH, IBETHbIE PEAKIMU OEIKOB.

Boicokomosieky isipHbIe COeIMHEHUSI

OcCHOBHbBIE TIOHATUS XHMMHHM BBICOKOMOJIEKYJSIDHBIX COEIMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEAHSs MoJeKyJsipHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BRICOKOMOJIEKYISIPHBIX COSMHEHUI — MOJTMMEPU3allusl U MTOJTUKOH ACHCAIHS.

OKCIEpUMEHTANIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HUX IPEBPALLEHUI: O3HAKOMJIEHHE C
oOpa3amu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MesxnpeaMeTHbIe CBSI3U.

Peanuzanus MeXnpeaIMETHBIX CBsA3€M IpM U3ydeHUM opraHudeckoil xumuu B 10 Kiacce
OCYILIECTBIISIETCS] YE€pPE3 UCIOIb30BAaHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U MOHITHH,
SBIISIOIINXCS] CHCTEMHBIMU IS OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O 1IUKIIA.

OO0me ecTecTBEHHO-HAy4YHbIE MOHSATHS: SBJICHHE, HAy4YHbIH (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHaliM3, CHHTE3, KIacCH(UKaUUs, TNEePHOAUIHOCTh, HAOIIOJEHUE, W3MEpEeHUE, OSKCIEPUMEHT,
MOJIeTUPOBaHHE.



®dusnka: marepus, dHEpPrHs, Macca, aToM, JJICKTPOH, MOJICKYJa, YHEPreTHUYECKUN YPOBEHbB,
BEIIECTBO, TENO, 00BEM, arperatHoe COCTOSHUE BEIIEeCTBA, (PH3MUCCKUE BEIUYUHBI M CIMHUIIBI HX
HU3MEPCHHSL.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BemECTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIKH, YTIIeBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TTOPOIBL, TTOJIE3HBIE HCKOMIAEMBbIE, TOILTUBO, PECYPCHI.

TexHONMOTHs: TMHINEBBIC TPOMYKTHI, OCHOBBI PAI[MOHAIBHOIO IHUTAaHUS, MOIOIINE CPEJCTBA,
JICKApCTBCHHBIE M KOCMETHUYECKHE TMpenapaThl, MaTepHalibl U3 HCKYCCTBEHHBIX W CHHTETUYCCKHX
BOJIOKOH.

11 KIIACC OBILIAS U HEOPI'TAHUYECKAS XUMUSA

Teopernyeckue 0CHOBBI XHMHH

XUMUUECKUH 371eMeHT. ATOM. SIapo aToMa, U30TOIBL. DJIEKTPOHHAs 000104Ka. DHEPreTUYeCKue
YPOBHH, MOIYypOBHU. ATOMHBIC opOuWTanu, S-, P-, O- smemeHTh. OCOOCHHOCTH paclpeeCHuUs
3JIEKTPOHOB TIO OpOUTaIsIM B aToMax »JJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOAOB. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB.

IIepuonnueckuil 3axkoH u Ilepuonnueckas cucreMa XUMUYECKUX 3j1eMeHTOB [I. 1. Menneneesa.
Ca3p mepuonnyeckoro 3akoHa u llepuonnueckoil cucrembl xumuueckux saemeHtoB JI. U.
MenneneeBa ¢ COBPEMEHHOM TEOPHEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIOXKHBIX BELIECTB IO IPYIIaM U MEPHOAAM.
3HaueHUE MEPUOJNUECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMUYECKask CBsI3b. BUIbI XUMHUUECKOW CBSI3U (KOBAJICHTHAS HETOJSpHAs
U TOJISIpHAsi, UOHHAsA, MeTaJIMuecKas). MexaHu3mMbl 00pa3oBaHMsl KOBAJIEHTHONW XUMHUYECKOW CBSI3U
(0OMEHHBIN U TOHOPHO-AKIENTOPHBIN). BomoponHas cBsi3b. BaieHTHOCTE. DIIEKTPOOTPHUIIATETHHOCTD.
Crenenb okucneHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJNEKYISPHOIO M HEMOJEKYJISIPHOIO CTPOCHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. TWUIMBl KPUCTAUIMYECKMX PEMIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTaJUIMYECKON PEIIETKU.

ITonatne o nucnepcHbIX cucreMax. McTuHHBIE M KOUIOMIHBIE pacTBOphl. MaccoBas 1ois
BEILECTBA B PACTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHHi. HomeHkiarypa HEOpraHMYeCKUX BEIICCTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKUX BEILECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumuueckass peaknus. Knaccudukamuss XUMHUECKHMX peaKUMid B HEOPraHWYECKOH U
OpPraHUYECKOM XUMHH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U TNPEBpallCHUs
SHEPrUU NPU XUMHUYECKUX PEaKLUsAX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHUMBIE peaKIUH.
Xumuueckoe paBHoBecre. DaKTOphl, BIUSAIOLIME HA COCTOSHUE XUMUYECKOro paBHOBecus. [IpuHuun
Jle atense.

Onexkrponutndeckas auccouuanus. CuwibHble M cnabble snekTponuThl. Cpelna BOIHBIX
pacTBOPOB BEIIECTB: KHUCIAsA, HEUTPAJIbHAS, EJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIepUMEHTAIbHBIE METO/bI U3YYEHHsI BEIIECTB M MX MPEBpAILEHHUI: TeMOHCTpAIHs TaOIuLl
«Ileppuoguueckass cucreMa xumudeckux »3yeMeHTOB JI. M. MeHneneeBa», H3ydeHUE MoIeEIeH
KPUCTAINIMYECKUX PELIETOK, HAOII0A€HNE U ONUCAHNE JEMOHCTPAIIMOHHBIX M J1a00paTOPHBIX OMBITOB
(pa3nokeHue mepokcHujaa BOJIOpOJA B MPHCYTCTBUU KaTallM3aTopa, OMpeesieHHE Cpellbl pacTBOPOB
BEUIECTB C IOMOIIBIO YHUBEPCAIBHONO WMHJMKATOpPA, PEAKIUM HOHHOTO OOMEHa), NpPOBEICHHE
IPaKTUYECKOH padoThl «BiusiHUE pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peaKIm».

Pacuérnpie 3a1aumn.

Pacuérbl mo ypaBHEHUSM XMMMUYECKUX pEAKLUH, B TOM YHUCIE TEPMOXUMHUYECKHE PpaCUETHI,
PacU€Thl C UCIOIB30BAHUEM ITOHATHUS «MACCOBAs A0S BEILECTBAY.

Heopranunveckasi xumus



Hewmeramnsl. [lonoxxenne HemetawioB B [lepuoandeckoil cUCTEME XMMHUYECKHX 3JIEMEHTOB /.
W. MenneneeBa U 0COOEHHOCTH CTpOeHUSI aToMOB. DU3HUecKre CBOWCTBAa HEMETAIIIOB. AJUTOTPOMHS
HEMETAJJIOB (Ha MpUMepe KUCI0poaa, cepsl, pocdopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAJIOB (TajloreHoB, cephl, a3ota, (hocdopa, yrieponaa
U KPEeMHHUSI) U UX COeTMHEHUH (OKCHA0B, KHCIOPOICOIEPKAIINX KUCIIOT, BOJIOPOIHBIX COCAUHEHUN).

[IpumMeHeHne BaXXHENIIMX HEMETAVIOB U UX COCTUHEHUN.

Meramnsl. Ilonoxenne meramioB B llepuogmyeckoi cucreme xuMudeckux siemeHTos J[. .
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX O00OJIOYEK aToMoOB MeTaioB. OOmme
¢usnueckue cBoiictBa MeTaioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKHH psAl HaNpsHKEHUN
METaJIJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEUIINX META/UIOB (HATPUU, KaJWi, KaJdbIllUid, MarHui, aJIlOMUHUN,
[IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAMHECHUIA.

O6mme ciocoObl momy4YeHus MeTauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE.

DKcrepuMEHTAIbHbIE METO/bl M3YY€HHUsl BEUIECTB U UX IPEBPALEHUI: U3ydyeHUEe KOJICKLIUU
«MeTannsl U CIUJIaBbl», 00Pa3llOB HEMETAJIOB, PEIICHHE YKCIIEPHUMEHTAIbHBIX 3a7a4, HaOIIoAeHHEe U
OIMHCaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOACHUCTBHE THIPOKCHIA ATFOMUHUS C
pacTBOpamM# KUCJIOT U MIEN0YEH, KaYeCTBEHHBIE PEaKIIMH Ha KATHOHBI METAJIIIOB).

Pacuérnble 3amaun.

Pacuérel Macchl BemecTBa Wil 00bEMA ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WU
00BEMY OMHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdy€Thl Macchl (00BEMaA, KOIWYECTBA
BEIIeCTBA) MPOAYKTOB PEAKIIMH, €CIIM OHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Ponp xumum B 0OECIICUEHUH SKOJOTMYCCKOM, DHEPIETHUSCKOM W IHINEBOW OC30MacHOCTH,
pa3BUTUU MeAULIUHBI. [TOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUA.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIIMUIAX MPOMBIILIEHHOTO MONXYYSHHUS] Ba)KHEUIIHX
BELIECTB.

YenoBek B MHpE BEIIECTB M MaTepHaJIOB: Ba)KHEHIIME CTPOUTENIbHBIE MaTepHhalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMuKa, MaTepuaibl [Uisl SJIEKTPOHUKH,
HAaHOMATEPHAJTbI, OPTAaHMYECKUE M MUHEPAIbHBIE YI00pCHHUSI.

XuMusl U 30POBBE YEIIOBEKA: MpaBUjIa MCIIOIb30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiIa
0€30IMacHOr0 UCIOIb30BAHMS MPENapaToOB OBITOBOI XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXNpPEIMETHBIX CBS3€H MpH M3YUYCHHH OOIIEH M HEOpraHW4ecKo xumuu B 11
KJIacCE€ OCYIECTBISETCS Yepe3 MCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSATUH, SBISAIOIMINUXCSA CUCTEMHBIMU JJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'0 LIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC MOHSTHS: HAy4HbIH (DAaKT, TUIOTE3a, 3aKOH, TEOpHUsA, aHaJIHU3,
CUHTE3, KiIaccuukalys, IepuoAnYHOCTh, HAOMOIeHNE, IKCIEPUMEHT, MOJICIUPOBAHHE, U3MEPEHUE,
SIBJICHHE.

®dusnka: Marepusi, JIHEPrus, Macca, aToM, DJIEKTPOH, NPOTOH, HEHUTPOH, HWOH, H3O0TOIl,
pPaZMOaKTUBHOCTh, MOJIEKYJa, JHEPreTHUYECKUH YpOBEHb, BEUIECTBO, Teno, O0BEM, arperaTHoOE
COCTOSTHUE BEIIECTBA, PU3NIECCKIE BETNIMHBI U €IUHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: xieTka, opraHu3M, 3KocucTeMa, orochepa, MaKpo- U MUKPOIJIEMEHTBI, BUTAMUHEI,
0OMeH BEIIEeCTB B OpraHu3Me.

I'eorpadusi: MuHEpalbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHOonmOrMsa: XMMHUYECKas MPOMBIIUIEHHOCTh, METaJUTYpTUsi, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepHualoB, CEIbCKOXO03SHCTBEHHOE MPOU3BOICTBO, MUIIEBasi MPOMBILIUIEHHOCTD, (papMareBTu4YecKast
MPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MPENaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, FJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHHs OOydYarOIIMMUCS MPOrpaMm
cpeaHero ooOmiero o0pa3oBaHMsS (JMYHOCTHBIM, METAaNpeIMETHBIM M TpeaMeTHbiM). Haywno-
METOIUYECKOW OCHOBOHM ISl pa3pabOTKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS MPOTPAMM CPEIHETO
o0111ero o6pazoBaHusl ABISETCA CUCTEMHO-ESTEIbHOCTHBIM MOIXO.

B coorBercTBUM C CUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpPE JMYHOCTHBIX
pe3ylbTaTOB OCBOEHUS MpenMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOIero oopa3oBaHUs BbLAEICHBI
CJIEYIOIINE COCTABIIAIOLIME!

OCO3HAaHUE OOYYAIOIIUMHUCA POCCHICKOW TPaKTAHCKOW WIGHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIEHHIO;

HaJINYMe MOTHBALIUU K O0yUYEHHUIO;

I[eJICHANpPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEKICHWH JMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPpaIuLuii 0a30BOM HAYKH XUMUU;

TFOTOBHOCTh U CHOCOOHOCTh OOYYaroIMXCs PYKOBOJACTBOBATBCS B CBOEH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MIPUCYIIUMU 1IETIOCTHON CUCTEME XMMHUYECKOI0 00pa30BaHMs;

HaJIMYue MPABOCO3HAHUS HKOJOTUYECKON KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH
’KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS INpenMeTa «XUMHs» JOCTUraloTCS B €IMHCTBE YU4eOHOU M
BOCIIMTATEIbHON JEATEIBHOCTU B COOTBETCTBUM C T'YMAaHUCTHYECKHMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMH LEHHOCTAMHM M HJEaJaMU POCCUHCKOr0 TI'pakIaHCKOro OOlIecTBa,
OPUHATBIMU B OOIIECTBE HOPMAaMH WU MpaBUJIaMM IOBEIEHHS, CIIOCOOCTBYIOIIMMH Mpoleccam
CaMOIO3HaHUs, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYUYAIOIIUXCS.

JInuHOCTHBIE Pe3yNbTaThl OCBOEHUS MpeAMETa «XUMHUSD) OTPaXkaloT cPOPMUPOBAHHOCTD OIbITA
NIO3HABATEIbHOW M TPAKTUYECKOM JeATeNIbHOCTH OOydyarolluxcs MO0 peaau3alud NPUHATHIX B
00111€CTBE LIEHHOCTEMN, B TOM YHCJIE B YACTH:

1) rpaxIaHCcKOro BOCIUTAHUA:

OCO3HAHUS OOYYAIOUIUMKCS CBOMX KOHCTUTYLMOHHBIX IpaB M O00sA3aHHOCTEH, yBaXKeHHs K
3aKOHY U MIPaBONOPSAKY;

NpPEJCTaBICHNUS O COLMaJIbHBIX HOpPMax M IMpaBUjaX MEXINYHOCTHBIX OTHOIIEHUH B
KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOH JEATEIBHOCTH MPU CO3JaHUM YYEOHBIX IMPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENbHbIX 33/1a4, BHITOJHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U IMPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHThI IPYTUX MPH
aHaJ3e pa3IMYHbIX BUJIOB YUEOHOM NesTEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOI'O OTHOLICHMS K HICTOPUYECKOMY U HAyYHOMY HACIEIUI0 OT€YECTBCHHON XUMUU;

YBaKEHMsI K MPOLIECCY TBOPYECTBA B O0OJACTH TEOPHHM M MPAKTUYECKOI'O NMPUMEHEHHUS XMMUHU,
OCO3HAHUS TOT'O, YTO JOCTHIKEHHSI HAYKH €CTh PE3yJbTaT JIMTENbHBIX HAOIIOJIEHUHN, KPOMOTIMBBIX
JKCIIEPUMEHTAIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPYAA YYEHBIX U IPAKTHKOB;

MHTEpeca M MO3HABATEbHBIX MOTHBOB B IOJIYY€HHH U MOCIEAYIOIEM aHaIn3e NHPOPMALUU O
NIEPEIOBBIX IOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHHUS, ITUYECKOI O IIOBEICHUS;

CIOCOOHOCTH OIICHHWBATh CHTYallUW, CBSI3aHHBIE C XMMUYECKUMH SIBICHUSMH, U TPUHUMATH
OCO3HAHHBIE PELIEHNUs], OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHHWE M IIOCTYIIKM CBOMX TOBApHUIIEH C TMO3ULIMU
HPABCTBEHHBIX U [IPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHuSs KYJIbTYPbI 310POBbSI:

NOHUMaHMs IIeHHOCTell 3/10poBOro M 0Oe3omacHOro o6pasa KH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHOMY (PM3NYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

coOTI0IeHUs TPaBIIT OE30IaCHOTO OOpAIIeHHS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM )KM3HU U B
TPYAOBOH I€ATEIBHOCTH;

NOHUMaHUs IEHHOCTH MPaBUJI UHJIUBUYAJIbHOTO U KOJUIEKTUBHOI'O O€30MacHOI0 MOBEJIEHUS B
CUTYaIUIX, YTPOKAIOUINX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSl TIOCIEACTBUM W HENpPUATUS BPEIHBIX MPUBHIYEK (YIOTpEOJIEHUsT aJIKOT o,
HapKOTUKOB, KypEHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIEJOBATENIBCKOM  JEATEIILHOCTH,
O0ILIECTBEHHO IMOJIE3HOM, TBOPUECKON U APYTHX BUAAX JICSATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTU€ B pEIIEHUHM TNPAKTUYECKUX 3aJad COLHUaIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOET0 KJIacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3YYEHHUIO MpOodeccuil pa3inyHOro pojaa, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEMETHBIX 3HAHHUH M0 XUMUU;

YBaXXEHUSA K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAOBOM J1eTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHIUBUAYAJIbHOW TpaeKTOpuM oOpa3oBaHus, Oymaymiei
npodeccuu M peann3alui COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH OOIIECTBA;

6) 3K0JIOrN4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH 11€1€CO00pPa3HOro OTHOLIEHUS K MpPUPOAE, KaK HCTOYHUKY CYIIECTBOBAaHUS
JKH3HU Ha 3emiIe;

MOHUMAaHUs TJO00AJIBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM, BIUSHUS IKOHOMHYECKHX
MPOLIECCOB HA COCTOSHUE NTPUPOIHON U COLUUAIBHOM CPEJIbL;

OCO3HAHUSI HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHM JAJIs PEIHICHHUS BOIPOCOB
paLOHaIBHOI O IPUPOIONIONIb30BaHMS;

AKTUBHOI'O HENPUATHUA ACUCTBUM, IPUHOCAILIUX BPEJ OKPYKAKOLIEH IIPUPOJHON CPEAe, YMEHUs
MPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IOCIEICTBUS MpPEeNNpPUHUMAEMbIX JEHCTBUN U
MpeoTBpaIIaTh UX;

HaJIU4Msl Pa3BUTOrO SKOJOIMYECKOTO MBIIUICHHS, HKOJIOIMYECKOM KYJIbTYpbI, OIbITa
JEeSITEIbHOCTH SKOJIOTMYECKON HaIlpaBJI€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MIO3HABATEIbHOM,
KOMMYHUKATUBHOM M COIMANIBHON MpaKTHUKE, CIOCOOHOCTM M YMEHHUS aKTHMBHO MPOTHBOCTOSTH
U1e0JI0ruH XeMopoOuu;

7) HEHHOCTH HAYYHOI'O MMO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLIECTBEHHON MPAKTHKHY;

NOHUMAHUSA CIENU(PUKA XHMHU KaK HayKd, OCO3HaHUs e€ pomu B (OPMHPOBAHUU
paIOHAIBHOIO0 HAYYHOTO MBIIIJICHUS, CO3aHUHU 1EJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIeM MHUpE
KaKk O €AMHCTBE NPUPOJBl U YEJIOBEKa, B IO3HAHWM NPUPOIHBIX 3aKOHOMEPHOCTEW M pEIIECHUU
po0JIeM COXpaHEHUsl IPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOW 3HAYMMOCTM XUMHUHU Ui COBPEMEHHOM LMBMIM3ALUU: B €€
TYMaHUCTHUYECKONH HANpPaBIEHHOCTH W BaXHOW pOIM B CO3JAaHUM HOBOW 0aszbl MaTepuanbHON
KyJAbTYpBI, PEIICHUU TJIO00ATBHBIX MPOOJIEM YCTOHYMBOrO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKoi, MUIEBOM U IKOJIOTMYECKOil 0e30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIeueHUun
YCIOBUH YCHEIIHOr0 TPYy/la U 9KOJIOTHYEeCKU KOM(POPTHOM KHU3HU KaXKA0ro YieHa OOIEeCcTBa;

€CTECTBEHHO-HAyYHOM  I'pDaMOTHOCTH:  IOHHMMAaHHS  CYIIHOCTH  METOJOB  IO3HAHMI,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IOJNy4YaeMble 3HAHUS IS
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aHa/M3a M OOBSICHEHHsI SIBJICHUI OKPY’KAIOIIEro MUpa U MPOUCXOASIINX B HEM M3MEHEHUM, YMEHHS
JeNaTh 0OOCHOBAHHBIC 3aKJIIOUYCHHSI Ha OCHOBE HAYYHBIX (DAaKTOB U UMEIONIMXCS JAHHBIX C IICIBIO
MOJTy4YEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS Ul pElIeHHUs MpoliieM B
PCATBbHBIX KU3HEHHBIX CHTYAIHIX;

MHTEpeca K MO3HAHUIO M HCCIIeI0BATENIbCKON AESITETbHOCTH;

TOTOBHOCTH ¥ CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPAa30BaHHIO, K AaKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHHH 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/la B Pa3IMYHBIX cepax npodeccruoHAIbHOMN 1eATeNbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJibTaThl OCBOCHUS y4eOHOro mnpeamera «XHUMHs» Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIsI  (OPMHPOBAHUS MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCIHUITTHHAPHBIE
(MexXnpeaMeTHbIe) OOIIeHAYYHbIE MOHSTHS, OTpaXKarollMe 1IeJIOCTHOCTh Hay4YHOH KapTHHBI MHpa U
crielupuKy METOIOB TO3HAHHUS, HCIOJIb3YEMbIX B ECTECTBEHHBIX HaykKaxX (Marepus, BEIIECTBO,
9HEprus, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHBIM (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICIOBaHIE, HAOIIOICHUE, H3MEPEHHUE, IKCIIEPUMEHT U JIPYyrue);

YHUBEpCAIbHBIC Y4eOHbIe IeHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISITHBHBIC),
obecrieunBaroue (HopMUpoBaHUE (DYHKIMOHAIBHOW TPAMOTHOCTH M COIHAIBLHONW KOMIICTCHIIUU

00yJaronIuXcs;

CIIOCOOHOCTH o0yJaroIuxcs UCIIOJIb30BaTh OCBOCHHBIC MEK U CIUTUTHHAPHEIE,
MHPOBO33pEHYECKNE 3HAHMS U YHUBEpCaJIbHbIe ydeOHbIC ICHCTBHS B TIO3HABATEILHONW M COLUAIBHOM
IIPAKTHUKE.

MeranpeaMeTHbBIC  Pe3yNbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMA  YYCOHBIMHU
MO3HaBaTEeNbHBIMA, KOMMYHUKATHBHBIMU U PETYASTUBHBIMH JIEHCTBUSMHU.

OBy1aieHHe YHHBEPCAJIbHBIMU YU€OHBIMH MO3HABATEILHBIMH JI€HCTBUSIMH:

1) 6a3oBble JJoTHYECKHUE IEHCTBUSA:

CaMOCTOSITENIbHO  (DOPMYIHpOBaTh U AKTyallU3UpPOBaTh MPOOJIEMY, BCECTOpOHHE €&
paccMaTpuBarTh;

OTIPENENATh 1ENN IeATebHOCTH, 3a/1aBasi TapaMeTPhl M KPUTEPUHU UX JTOCTHXKEHHS, COOTHOCUTH
pe3yabTaThl ACITENLHOCTH C TIOCTABICHHBIMU IEIISIMHU;

HCIIOJIB30BATh TIpU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOIro MBIIIJICHHUA — BBIACIIATH
XapaKTEpHbBIC MPU3HAKY TTOHATHH U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIHE
MOHATHUSA JUI 00BSCHEHUS OTACNbHBIX (DaKTOB U SIBJICHHIA,

BBIGI/IpaTB OCHOBAHUS U KPUTCPUU AJIA KJIaCCI/I(bI/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTAaHABJIIMBATh MPHUYHNHHO-CJIICACTBCHHBIC CBA3U MEKAY N3YIACMBIMU SIBJICHUSAMU,

CTPOHUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEIYKTUBHBIC, [0 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUUSI B pPAaCCMAaTPUBAEMBIX SBICHHSX, (DOPMYTUpOBaTH BBIBOABI U
3aKJIFOYEHUS;

NPUMEHATh B Tpollecce MO3HAHMs, HCIOIb3yeMble B XHMHUU CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeNTH, TPEeoOpPa30OBBIBATE MOJIEIbHBIE NPEACTABICHUS — XMMHUYECKUH 3HaK (CHMBOJ) DIJIEMEHTA,
xummuueckas (Gopmyia, ypaBHEHHE XUMUYECKOW peakuu — MPU PELICHUH Y4EOHBIX MMO3HABATEJIbHbBIX
U TPaKTHYECKWX 3a7ad, TPUMEHATh Ha3BaHHBIC MOJIEIbHBIC TPEJICTABICHUS IS BBISIBICHHS
XapaKTEPHBIX [PU3HAKOB U3y4aEeMbIX BEILIECTB U XUMUUECKUX PEAKLIMA.

2) 6a3oBbIe HcCIeA0BaTeIbCKIE NeHCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO TTO3HAHUS BEIIECTB U XMMHUYECKUX PEAKIIHIA;

dbopmynupoBaTh IleMd W 33Ja4d  HCCIENOBAaHHUSA, MCIONB30BATh IMOCTABIEHHBIE U
CaMOCTOSITEIILHO C(HOPMYITHMPOBAHHBIC BOMPOCHI B KA4eCTBE WHCTPYMEHTA IMO3HAHUS W OCHOBBI IS
(GhopMUPOBAHUS TUITOTE3bI 11O MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;
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BJIQJIETh HAaBBIKAMM  CaMOCTOSITEIBHOTO IUIAHUPOBAaHUS W TNPOBEACHUS  YYEHHMYECKHX
HKCIEPUMEHTOB, COBEPLLIEHCTBOBaTbL YMEHHUS HAOJIOJaTh 3a XOAOM IIPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro  pe3yiabTar, (OpMyIUpoBaTb OOOOIIEHUS U  BBIBOABI OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3YJbTAaTOB MCCIEIOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MNpOJETaHHON
pabore;

nproOpeTaTh ONBIT YYCHUUYECKOW HMCCIIEAOBATENILCKOM U MPOEKTHON JEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOWCKY METOJIOB pEIleHHs MPaKTHUYECKHX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METO/IOB I103HAHUS.

3) padora c unopmanmeii:

OPHEHTUPOBATHCA B PA3JIUYHBIX HMCTOYHUKAX MHPOpMaLuU (HaydHO-TIOMYJIsIpHAs JMUTEpaTypa
XMUMHYECKOTO  COZEp)KaHUs, CIpaBOYHbIE TOcoOus, pecypcel MHTepHeTa), aHATU3UPOBATH
MH(OPMAIUIO PA3IUYHBIX BUAOB U (OPM MpeACTaBlIeHUs], KpUTUUECKHU OLIEHUBATh €€ 10CTOBEPHOCTH
U HEITPOTHUBOPEYUBOCTH;

dopMmynupoBaTh 3ampockl W TIPUMEHATH pa3MYHbIE METOAbl MpH TMOUCKe M oTOope
uH(popMaIi, HEOOXOIMMOM JUIsl BHIITOJIHEHUST y4eOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHH U
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy IpeacTaBieHHs HH(pOpMaluu (CXEMbl,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAayYHBIN S3bIK B KaU€CTBE CPEJICTBA MPHU paboTe ¢ XUMHUUECKOH MH(OpMaIMen:
OPUMEHATh MEXIIpeIMEeTHbIE ((U3nYeckne M MaTeMaTW4YecKHe) 3HAKH WM CHUMBOJBI, (hOPMYIIHI,
ab0peBHUaTyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U PeoOpa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATUBHBIMHM el CTBUSIMU:

3a7laBaTh BOIPOCHI 10 CYHIECTBY OOCYXJAaeMOW TEeMbl B XOJ€ AMAIOra W/MIM JUCKYCCHH,
BBICKa3bIBaTh UJEH, (HOPMYIUPOBATh CBOU MPEATOKEHHUSI OTHOCUTEIHHO BBIOIHEHUS MPEAT0KEHHOM
3a/1a4y;

BBICTYNaThb C TNPE3€HTAalUeld pe3yJbTaTOB I[O3HABATEIBbHON JIEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIBHO MM COBMECTHO CO CBEPCTHHUKAMM IIPU BBIIOJIHEHUM XHMUYECKOT'O DKCIEPHMEHTA,
NPAaKTUYECKOM pabOThl MO HMCCIEAOBAHHIO CBOMCTB HM3y4YaeMbIX BEILECTB, pealH3aluud y4eOHOro
npoekta U (OpMyJIHpOBaTh BBIBOJABI 10 pE3yJbTaTaM MPOBEAEHHBIX HCCIENIOBAaHUN MyTEM
COIJIaCOBaHUS MO3ULUI B X0/l 00CYXA€HUS 1 0OMEHA MHEHUSIMH.

OByageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU

CaMOCTOSITENIbHO IJIAHUPOBaTh M OCYILECTBISATh CBOIO I103HABATEIbHYIO JIEATEIbHOCTD,
ompenensas e€ Iead M 337add, KOHTPOJIUPOBAaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeylaraéMblii  alrOPUTM  JCHCTBUM TpPH BBINOJIHEHUH YYEOHBIX W HCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosnee 3(PPEKTUBHBIN crOCOO MX pElIeHUs C YYETOM MOJIy4YEHHUS HOBBIX 3HAHUHU O
BEIIECTBAX U XUMHUECKUX PEAKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEJACTABICHUNH O XHUMHYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTHHBl MHpa, POIM XMMHH B TO3HAHUU SBICHHA MPUPOABI, B (HOPMHPOBAHUM MBIIUICHUS U
KYJIBTYPbI TUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTHISCKUX
3a7a4 ¥ 9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOUIEHHS K CBOEMY 37I0POBbIO M IPUPOIHOMN Cpe/IE;
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BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroIIve MOHSITHUS
(XMMHMUYECKHI ~ 3JIEMEHT, aToM, OJJICKTPOHHas 000J0YKa aroMa, MOJEKYyJla, BaJCHTHOCTD,
3JEKTPOOTPULIATEIHLHOCTh, XUMHUECKAs CBS3b, CTPYKTYpHasi opmyna (pa3BEpHyTas U COKpaliéHHast),
MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, YIIepOIHbIM ckeneT, PyHKIMOHAIbHAS TPYIIa, paanuKal,
M30MEpHsl, U30MEPHI, TOMOJIOTMUECKHI PsiJl, TOMOJIOTH, YIJI€BOJAOPOIbI, KUCIOPO U a30TCOAEPKAIINE
COEMHEHHS, MOHOMED, TMOJIUMEpP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHHUS); TEOPUH U
3aKOHBI (TE€OpHUsl CTPOEHUS OpraHuyeckux BemecTB A. M. byrtiepoBa, 3aK0OH COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHUS, JIKAIUE B
OCHOBE TTOHMMAaHUS TPUIMHHOCTA M CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DAKTOIOTMUECKHUE CBEACHUS
O CBOICTBaxX, COCTaBe, MOJyYeHWU U OE30MaCHOM HCIIOIB30BAHUM BAKHEHIIMX OPTaHUYECKUX
BEIICCTB B OBITY M MIPAKTUIECKON JACITEILHOCTH YCIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUI BBISBIISTH XapaKTEPHBbIC MPU3HAKH TMOHSATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE TIOHATUS MpPH OMNHCAHHHM COCTaBa, CTPOCHUS U
[IPEBPALLCHUI OPTraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU HCIOIH30BATh XUMHUUYECKYIO CHMBOJIMKY JJIi COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€éHHOI) (HOpMyn OpraHMYEeCKHX BEIIECTB U
YpaBHEHUN XHUMHUYECKHX PEAKIUH, HU3rOTaBIMBATh MOJEIU MOJEKYJ OPraHUYeCKUX BEIIECTB IS
WJUTFOCTPAIIMHM UX XUMUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3YYCHHBIX OpPraHUYECKUX
BEIIECTB 0 UX COCTAaBY U CTPOEHUIO K OMPENEIEHHOMY KIIAcCy/TpyIie COeAMHEHHH (YriIeBOAOPOIbI,
KHCIJIOPOJI M a30TCOJIEPIKAIINE COSTMHEHN S, BHICOKOMOJIEKYISIPHBIE COSTUHEHNS ), JaBaTh UM Ha3BaHUS
no cucremarndeckoi Homenknarype (IUPAC), a Ttaxke NUpUBOAWTH TPUBUAIBHBIC Ha3BaHUS
OTJENBbHBIX OPraHMYECKUX BEIIECTB (STWJICH, MPOMHIEH, AalleTUJIeH, STWICHIJIMKOIb, TJIUIEPHH,
deHon, popMatbIeTHI, alleTalIbJIETUl, MypaBbUHAs KHCIIOTA, YKCYCHAsI KUCJIOTa, OJICMHOBAsI KUCIIOTA,
CTeapuHOBasl KUCIIOTa, [JII0K03a, PpyKTO3a, Kpaxmall, HeJUII0J103a, TJIMLIKH);

c(OPMUPOBAHHOCTh YMEHHUS ONPENENATh BHAbl XHMHUYECKOW CBSI3M B  OpPraHMYECKUX
COCIMHEHUSX (OJAMHAPHBIE U KPaTHBIC);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKCHHUSI TEOPUH CTPOEHHUS OPTaHUYECKUX BEIICCTB
A. M. BytnepoBa 151 00bSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXpaHEHUs MaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTAB, CTPOCHHUE, (PU3NUECKHE U XUMHUUYECKUE
CBOMCTBA TUIUYHBIX NPEICTABUTENECH pPAa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH,
STHJICH, WTPONWIEH, ameTwieH, OyraaueH-1,3, merwnOyramuen-1,3, OeH30i, MeETaHON, 3TAHOI,
STUJICHTJIUKOJb, TIULEPUH, (EHOJ, aleTalbJCTU]l, MypaBbHHAs W YKCYCHas KHCIOTHI, TJIFOKO3a,
Kpaxmad, eJUTI0JI03a, aMUHOYKCYCHAs KUCIIOTa), MIITIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKIX PEAKIIUIN C HCIIOIIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YIIEBOJOPOIHOTO CHIPhs (HE(DTB,
OPUPOJHBIA Ta3, Yroib), CHOCOOBI HMX MepepabOTKM M MPAKTUYECKOE MPUMEHEHUE TMPOAYKTOB
nepepadboTKy;

c(OPMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYUCICHUS MO XHUMHYECKUM YPaBHEHHSIM (MacChl,
00bEMa, KOJIMYECTBAa MCXOAHOrO BEHIECTBA MM MPOAYKTa PEakIMy MO MU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOJHBIX BEILIECTB MJIM MPOIYKTOB PEAKIIUN);

c(OPMUPOBAHHOCTh YMEHHI BJIAJICTh CHUCTEMOW 3HAHWA 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMSI, UCTIOIb3YEMbIX B XUMHUU MPH M3YUYEHUU BEIIECTB U XMMUYECKHX SIBICHUH (HaOuroneHue,
U3MEpEeHHe, DKCIEPUMEHT, MOAETUPOBaHUE), UCIOJb30BaTh CHCTEMHBbIE XMMHUYECKHWE 3HAHUS IS
NPUHATHAS PEHICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUSX, CBS3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUU COONIONATh MpaBuUiia TOJIH30BAHUS XUMHYECKOH MOCYIOH U
nabopaTopHbIM 00OPYZAOBAaHHEM, a TAKXKE MpaBHJIa OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU TI0 BBIMIOTHEHHUIO JTA0OPATOPHBIX XUMMHUYECKUX OIBITOB;
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c(OPMHPOBAHHOCTh YMEHHUI IJIAHUPOBATh M  BBIIOJIHATH XMMHUYECKHH HSKCIEPUMEHT
(mpeBpallleHUsT OpraHMYECKHUX BELIECTB IPU HArpeBaHUM, IOJIYYEHUE OSTWIEHA U H3YYEHHE €ro
CBOMCTB, Ka4€CTBEHHbIC PEAKIMU OPraHMYECKUX BEIIECTB, JEHATypalus OeNKOB MpU HarpeBaHUW,
[[BETHBIC PEAKIIMU OETKOB) B COOTBETCTBUU C NMPaBUIAMHU TEXHUKH O€30MaCHOCTH MpHU OOpAIIEHUU C
BEUIECTBAMU U  JJAOOpaTOpHBIM  OOOpYIOBaHHEM, NPEIACTABIATb PE3YJAbTaTbl XUMHUYECKOTO
JKCIIeprUMeHTa B (opMe 3alliCH YPaBHEHUN COOTBETCTBYIOIIMX PEaKIUil U (HOpMyIUpOBaTh BHIBOJIBI
Ha OCHOBE 3TUX PE3YJbTATOB;

cOPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIU3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, laTepHeT U Npyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOII0IaTh MPaBUIia SKOJIOTUYECKH 11€TIECO00Pa3HOr0 MOBEACHUS B
OBITY ¥ TPYIAOBOW NIEATEILHOCTH B LIEJISAX COXPAHEHHUs CBOET'O 3J0POBBS U OKPYKAIOMICH MPUPOAHOU
Cpelbl, OCO3HABaTh ONACHOCTh BO3JEMCTBHS Ha KUBBIE OPraHU3MbI OMNPENENEHHBIX OPraHUYECKUX
BellecTB, MOHMMasg cMbica mokaszarens [IJIK, moscHsaTh Ha mpumepax cHocoObl YMEHBIICHHUS H
IIPEIOTBPAIIEHMS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00YYaroIIMXCsl C OrPaHMYEHHBIMU BO3MOKHOCTSIMU 3]I0POBBSI: YMEHHE NPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJ]aX [TO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUIA;

JUI CJETbIX U CHAOOBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BATh PENbe(hHO-TOUCUHYIO
cucteMy obo3nauenuit JI. bpaitns nmst 3anucu XxumMudeckux Gopmys.

11 KJIIACC

[TpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyeckasi XUMHsD» OTPaxaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHHUI: O XUMHUYECKOW COCTABJISIONICH €CTEeCTBEHHO-HAYYHOM
KapTHUHBl MHpa, POJIM XMMHH B TO3HAHUU SBICHUH MPUPOAbI, B (HOPMHPOBAHUM MBIIUICHUS U
KYJIbTYpbl TUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM UIS pPelIeHUs] MPaKTUYECKUX
3a7a4 ¥ 9KOJIOTHYEeCKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOH cpejie;

BJIQ/ICHUE CUCTEMOW XMMHYECKHX 3HaHHM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraloIIMe MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOIM, S-, P-, O- 3JeKTPOHHBIE OpOUTAIM aTOMOB, WOH, MOJIEKYJa,
MOJIb, MOJIIPHBIN 00BEM, BaJIC€HTHOCTH, DJIEKTPOOTPHUIIATENILHOCTh, CTENIEHh OKUCICHUS, XUMHUECKas
CBs3b (KOBaJE€HTHAs, MOHHAas, METaJUIMYecKas, BOJOpPOAHAs), KpPUCTAJUIMUECKas pEIIETKa, THIIbI
XUMHYECKUX PEaKIUil, pacTBOp, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAs TUCCOLUALNS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEAKIMH, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOpHsI JIEKTPOIUTHUECKON JUccoluanuy, nepuoanyeckuit 3akon J{. . Menneneesa, 3akoH
COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS HHEPrUM MpPU XUMHUYECKUX
peaKusaX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHNUS, JISXKAILUE B
OCHOBE TOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUH, (PaKTOJIOTMUYECKUE CBEIACHUS
O CBOICTBax, COCTaBe, MOJYyYEHUU M OE30MACHOM HCIIOJIb30BAHUU BAXHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKOM JeATETbHOCTH YeIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIC MPHU3HAKH TOHSATHHA, YCTAaHABIMBATh UX
B3aMMOCB$I3b, UCIOJIb30BATh COOTBETCTBYIONINE MOHATHS MPHU OMHCAHUHA HEOPTAaHUYECKUX BEUIECTB U
UX MPEBPALLECHU;

c(OpMHPOBAHHOCTH YMEHUH UCIIOIIB30BAaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTAaBICHUS (HOPMYIT
BCIIECTB M YpAaBHEHUU XUMHUYECKHUX pEaKIui, cuctematudeckyro HomeHkinatypy (IUPAC) wu
TPUBUAIBHBIE HA3BaHUS OTACTHHBIX HEOPraHMYECKUX BEHIeCTB (YrapHbIA ra3, YTIEKHUCTBIA Tras,
aMMHUaK, raniéHasi U3BeCTh, HeraléHasi U3BeCTb, IUThEBAs COJA, IUPUT U JpYyrue);

c(OPMUPOBAHHOCTh YMEHHUH ONpPENENATh BaJCHTHOCTb WU CTEHEHb OKHUCICHHMS XUMHYECKHX
3JIEMEHTOB B COEIMHEHMAX Pa3IMYHOI'O COCTaBa, BUJ XMUMHUYECKOH CBSI3M (KOBAJIECHTHAs, MOHHasd,
METaJUIMYECKas, BOJOPOJAHAs) B COCAUHEHMSIX, THUI KPUCTAUIMUECKOW pEIIETKHM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIsIpHAasA, MOHHAs, METAUIMYECKas), XapaKkTep Cpe/bl B BOJAHBIX PaCTBOPAX
HEOPTaHWYECKUX COCIMHEHUN;
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c(hOPMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAIICKHOCTh HEOPTAHUUYECKUX BEIIECTB O UX
COCTaBY K OMPEICIIEHHOMY KIIACCy/TpyIe COSTUHEHUH (TIPOCTHIE BEIIECTBA — METAJUIBI i HEMETaJLIbI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Mepuoandeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIOITYI0, O0BICHUTEIBHYIO M IIPOTHOCTHYECKYIO () YHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh SJEKTPOHHOE CTPOCHUE aTOMOB XHMHUYECKHX
snemeHToB 1—4 mepuonoB Ilepuogmueckoil cucrembl xumuueckux snemeHtoB [I. M. Menneneesa,
UCTIONIB3YSl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIHN», «IHEPreTUYCCKHE YPOBHH», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX A3JIEMEHTOB M WX COCAMHEHUU IO MEPUOAAM H
rpynnam Ilepuoauueckoit cucteMsl XuMuueckux aneMeHToB . . Menzeneesa;

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOHCTBA
HEOPraHMYECKUX BENIECTB PA3IWYHBIX KIJIACCOB, MOATBEPIK/IaTh CYIIIECTBOBAHUE F€HETHUUYECKON CBSI3H
MEXJY HEOPraHWYeCKHMM BEIIECTBAMH C IOMOIIbI0 YPAaBHEHUH COOTBETCTBYIOLIMX XHWMHUUYECKHX
peakuumii;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATh XUMHUYECKHE PEAKIHH 110 Pa3IuIHBbIM
MpPU3HAKaM (YHUCITy M COCTaBy pPEarvupyrollux BEIIEeCTB, TEIJIOBOMY 3(PGdEKTy peakinu, H3MEHECHHUIO
CTETICHEW OKUCIICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YIaCTUIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTaBIIATh YPAaBHEHWsI PEAKIMN Pa3IUYHBIX THIIOB, MOJHBIE U
COKpaIll¢HHBIC YPAaBHEHHS PEaKIMi HOHHOTO OOMEHA, YYUTHIBAsl YCIIOBHS, P KOTOPBIX ITU PEAKIIUU
UIYT 10 KOHIA;

c(OPMUPOBAHHOCTh YMEHUH TPOBOIUTH PEAKIMH, MOATBEPXKIAIONINEC KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKHUX BEIIECTB, PACIIO3HABATH OINBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B
BOJHBIX pacTBOpax HEOPraHUYECKUX BEILECTB;

cOPMUPOBAHHOCTh yYMEHHH PACKpPHIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOTO OallaHCca ATUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIHH OT
pa3TUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO
Bozzeiictus (mpuniun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUI XapaKTEpU30BaThb XWMHUUYECKUE MPOLECCHI, JieXkKallie B OCHOBE
MPOMBIIUICHHOTO TIONYyYEHUS CEPHOM KHUCJIOTHI, aMMHakKa, a Takke CHOPMUPOBAHHOCTH
MpeACTaBIeHn 00 OOMMX HAYYHBIX TPUHIHMAX M OKOJOTHYECKUX MPOOJIeMax XHUMHUUYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAWTH BBIYHUCICHUS C UCIOIH30BAHHEM IMOHSITHS «MacCOBas
JIOJISL BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUW Ta30B MPH XUMHUYECKUX PEAKIHUSAX, MAaCCHI
BEIIECTBA WJIM 00BEMA Ta30B 0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MIM O0BEMY OJHOTO M3
YUaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOrO d(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEIIECTB, TPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHMH COOMIONATh TpaBWiIa TOJb30BAaHUS XWMHUUYECKOH IIOCYAOH H
nabopaTopHbIM 00OPYAOBaHHMEM, a TaK)Ke MpaBHJIa OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMU T10 BBIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUECKHUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJJAHUPOBATh M  BBIMOJHATH XUMHUYECKHH AKCIIEPUMEHT
(paznmoxkeHue TMepoKcHIa BOAOPOJA B MPUCYTCTBUU KaTallM3aropa, OMpeelieHue Cpelbl PacTBOPOB
BEIICCTB C MOMOINBIO YHHBEPCATHHOI'O WHAMKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTH
XUMUYECKON peaKIuu, peakIlMi HOHHOTO OOMEeHa, Ka4eCTBEHHbIE Peakln Ha cyiabdar-, kapOoHaT- U
XJIOpUI-aHUOHBI, HA KATUOH aMMOHMS, PELICHUE dKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTtamuisDy 1
«HeMeramnbl») B COOTBETCTBHUH C MIPABIJIAMU TEXHUKH O€30MACHOCTH TPHU OOpPAIEHUH C BEIIECTBAMHU
1 1a060paTOpHBIM 000pYAOBAaHUEM, TIPEACTABIISTh PE3YAbTAThl XUMHYECKOTO dKCIIEPUMEHTa B (hopme
3aMMCH YPaBHEHHMH COOTBETCTBYIOIIMX peakiuuid U (GopMynaupoBaTh BBIBOJABI HA OCHOBE ITHX
pe3yJabTATOB;
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c(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIU3UPOBATh XHMHUYECKYI0 HH(OpMaIHIo,
MOTYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MaCCOBOM KOMMYHUKAIMHU, IHTEpHET U APYTrUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJI0IaTh MTPaBUJIa IKOJIOTHIECKH 11€7I€CO00Pa3HOT0 OBEACHUS B
OBITY M TPYAOBOH JESATEIBHOCTH B LIEISIX COXPAHEHHUs CBOETO 37I0POBbS U OKPYXarolled MpupoIHON
Cp€abl, OCO3HABATh OIMACHOCTDH BOSI{CfICTBI/ISI Ha JXUBBIC OpraHHU3MbI OHpeIICJIéHHBIX BCIICCTB, ITIOHUMAas
cmbicn nokazarens [IIK, mosicHaTe Ha mpumepax crnocoObl YMEHBIIEHHSI U MPENOTBPAIICHUS UX
BPETHOTO BO3/ICHCTBHSI HA OPraHU3M UEJIOBEKa;

JJIsL OGy‘-IElIOH.[I/IXCﬁ C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbs: YMCHHUC NPHUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX MCTOOax IMO3HAaHHA BEIICCTB U XUMHYCCKHUX SIBJIGHPII;’I;

JUIS CIIETIBIX M CIHA0OBUISIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pelbe(pHO-TOUCUHYIO
cucremy obo3HaueHwuii JI. bpaiins ams 3anucu XuMudeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoasnsie | IIpakTuyeckue
NMpoOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypenI
Pa3znen 1. TeopeTudyeckue OCHOBbI OPraHUYeCKO XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHUsI OPTaHUYECKUX COETUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pasnen 2. YriaeBoaopoabl
2.1 [IpenenbHble yriaeBOAOPOIbI — aJTKaHbI 2
99 HenpenenbHble yrieBogOpO/ibl: aIKEHBI, 6 1
aJIKaTUEHBI, ATKIHBI
2.3 ApoMaTH4ecKHe yIrieBOA0POIbI 2
24 [IpupoaHbie HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX nepepadboTka
Hroro mo pasnery 13
Pa3nen 3. Kuciopoacoaepskamnue opranudeckue coeAMHEHUs1
3.1 Cruptel. Denon 3
3.9 Anbaerunbsl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHbIe 2pUpPbI
3.3 YrieBosl 3 1
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Hroro no pazgeny

13

Pa3znen 4. A3oTcoaeprkamue OpraHuyecKkue coeMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo paznery 3
Pa3zpnes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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11 KJIACC

KounuectBo yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TEM nudpoBLIe
Ne i/ P Kontpoubnsie | IIpakTnueckue (nupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Pa3znes 1. TeopeTuyeckue OCHOBbI XUMMH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoauyeckas cucreMa XUMAYECKUX 3
anemenToB /1. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEeaKIINU 6 1 1
Uroro no pazneny 13
Pasznen 2. Heoprannueckasi xumus
2.1 Meraist 1
2.2 Hemertamier 1 1
53 CBs13b HEOPTAHUYECKUX U OPTAHUYECKUX 5
’ BEIIECTB
Hroro no pazmeny 17
Pa3pen 3. XuMus 1 :KH3Hb
3.1 XUMHA U KU3HD 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumust / I'abpuensn O.C., OctpoymoB U.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBenieHre»
» Xumus, 11 knacc/ I'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue

METOANYECKHUE MATEPHUAJIBI 1JIsA YUUTEJA

1. O.C.I'abpuensn, I'.I".JIeicoBa «Xumust MeToaudeckoe mocoomne — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 ron.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111as XuMus B TeCTax, 3a7a4ax,
ynpaxHenusax. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc:
KonTponbHbie 1 mpoBepouHbie paboThl K yueOHUuKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kaura mis yaurens». Yacts 1 — M.: [Ipoda, 2019 rogx.

5. O.C.I'abpuensin, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronbnas kaura s yuurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensy, [1.B.Pemeros, U.I".OcTtpoymoBa «3agaun mo XuMuu
crocoObl ux pemeHus» - M.: «/lpodar, 2021roz.

7. B.I'. JlenucoBa «Xumus 11 kitacc moypodHble MIaHbI 10 YYCOHUKY
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O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonarorpaay Yuurens 2018roz.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «TecTel mo xumun 11 kmacey, - M.:

Ox3amen, 2019r.
9. O.C.I'abpuensn, N.I'.ocTpoyMOB « XUMHUYECKHI IKCIIEPUMEHT B TiiKosie 11

Kiacey; - M.: Jlpoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBbI CETH
HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiit 11 yuuresst «5 uay Ha ypok
XUMUN

http://him.1september.ru Equnas xomekius [IOP: [IpeamerHas KoyieKus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
sKkcriepuMenThl: xumus. Komnekius Poccuiickoro o0mieo0pa3zoBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas omummmaia MKoJIbHAKOB IO XUMUH
http://chem.rusolymp.ru Opranndeckast XUMusi: 3JICKTPOHHBIN YIeOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN yIeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEK: XUMHUS
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http://www.chemistry.ru luctaniinosHast OJUMIIHA/A 110 XUMHUU:

TCJICKOMMYHI/IKaHI/IOHHHﬁ O6p330BaTeHLHBIﬁ IIPOCKT
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