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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMHHM Ha YpOBHE CpeIHEro obuiero oopasoBaHus pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHUU B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUA (eaepanbHON
oOpa3zoBaTeibHON MporpaMmbl  cpeanero oo6miero oobpazoanus (DPOII COO),
npeacTaBiieHHbIX B DenepalibHOM TOCYAapCTBEHHOM 00pa30BaTeNbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mnpenojaBaHus y4yeOHOro mnpeamera «XuMHUS» B
oOpa3oBatenbHbIX opranuszanusax Poccuiickoii denepanuu, pealnu3yronuX OCHOBHBIE
oOpa3oBaTeiabHblE MPOrpPaMMbl, M OCHOBHBIX MOJOXKEeHUNH «CTpaTeruun pa3BUTHUS
BocnuTanusi B Poccuiickoit ®@enepanun Ha nepuoa o 2025 rona» (Pacnopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIX0/I0B K pa3pabOTKe MPOrpaMMBbl 10 XUMUH, K ONPEACIICHUIO 001Ien
CTpaTeruu OO0y4YeHUs, BOCIIUTAHUSA U Pa3BUTHUsI 0OYy4arOUIMXCS CPEeACTBAMHU y4eOHOTO
npeamera «Xumus» st 10—11  kimaccoB Ha 6a30BOM  ypOBHE COCTaBUIIU
koHenTyanbHbie mnonoxkeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMs, pe3ylbTaTOB OOy4YeHHs] M TpeOOBaHMl K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

Xumuueckoe o0pa3oBaHKe, MOTYy4aeMO€ BBIITYCKHHUKaMU 00111e00pa3oBaTebHON
OpraHU3alluY, SIBJISETCS HEOTHEMJIEMOW 4acThio MX OOpa30oBaHHOCTH. OHO CITYKUT
3aBEpIIAIOIIMM JTAlOM pEaTU3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYILUX LEJIOCTHOW CHCTEME XMMHYECKOro 0Opa3oBaHUS.
OTH  LEHHOCTH  KAacaloTcs IO3HAHUS  3aKOHOB  IPHUPOAbI,  (popMHpOBaHUS
MHUPOBO33pEHUS U O0IIEH KyIbTYyphbl UEJIOBEKA, a TAK)KE IKOJIOTMYECKH 00OCHOBAHHOTO
OTHOLICHHUS K CBOEMY 3JI0POBBI0 M INPUPOIHOM cpene. Peanusyercs XMMHUYECKOE
oOpa3zoBaHue 00yJaroOmMUXCS HAa YpPOBHE CpeaHero ooOmero odpa3oBaHUs CpPEACTBAMH
y4eOHOro npeamera «XUMus», CoJepKaHue U MOCTPOCHUE KOTOPOTO OINpEAeieHbl B
nporpamMme 1Mo XUMUHU ¢ YYETOM CHeUM(PUKU HAYKH XUMHH, €€ 3HaYeHHs B MO3HAHUU
OPUPOJBl U B MaTepUANbHON >KM3HU OOILECTBA, a TAKXKE C Y4€TOM OOIIUX Lenel u
MPUHLIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHET0 OOIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUSl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl poiib B
COBPEMEHHOMW IUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepuaabHON KynbTyphl. OHa
BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHHE PALHMOHAIBHOIO HAYYHOI'O MBIIUICHHS, B
CO3/IaHHE IIEJIOCTHOTO TPEICTABICHUS OO0 OKpYKalleM MHpe KaK O EIUHCTBE
OpUPOJBI M YEJIOBEKa, KOTOpoe (QOpMHUPYETCS B XMMHUU Ha OCHOBE IOHHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIETO MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKAY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.

TecHo B3auMOAEUCTBYS € APYIMMH €CTECTBEHHBIMM HayKaMH, XUMHS cTaja
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KYJIBTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOIO
Tpyda M >KM3HUM Kaxaoro uieHa oOmecTtBa. CoBpeMeHHas XHMMHsS Kak Hayka
co3yjaTelibHasg, KakK HayKa BBICOKMX TEXHOJOTMH HallpaBj€Ha Ha pEILICHUE



00adbHBIX  MOpOOJEM  YCTOMYMBOTO  pa3BUTUS  4YEJIOBEUECTBA —  CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MacCHOCTH U OXPaHbI 3/T0POBBSI.

B cooTrBerctBUM C O0O0mIMMH TEASIMU W TOPUHIUIAMH CPEIHEro O0OIIero
oOpaszoBanusi cojepxanue npeamera «Xumwus» (10—11 kmaccel, 6a30BbI ypOBEHBb
W3YUYCHHUS) OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HeoOXOAUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHUS B KM3Hb COLIMYMA, MPOJOJDKEHHUS 00pa30BaHUs B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISAIOTCS ~ 0a30BbIE  KypChl  —
«Oprannueckass xumus» U «OOmas W HeEopraHWYecKas XUMHUA», OCHOBHBIM
KOMIIOHEHTOM COJICP’KaHHUSl KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa
3HAHUW MO HEOPraHWYeCKOW XMMHH (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMUU) U
opraHnyecko xumuu. DOpMHpOBAHUE MAHHOW CHUCTEMbl 3HAHUN TMPU HU3YUYECHUH
npeaMeTa 00ecreuyrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTI000pa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckas XuMusi» cGOpMUpPOBaHA B MpOrpaMMe [0 XUMHUH Ha OCHOBE
CHUCTEMHOT0 TMOJX0/Ia K U3YYCHUI0 y4eOHOTO MaTepuaia U 00yCIoBIeHa UCTOPUICCKHU
000CHOBaHHBIM PAa3BUTUEM 3HAHUI Ha ONPEIENIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYeCKOil XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOECHUSI OPraHUYECKUX COCIMHEHNN, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX
U DJIEKTPOHHBIX TPENCTaBIEHUA O cTpoeHuu BemiecTB. CBelneHus o0 M3ydaeMbIX B
Kypce BEUIECTBaX JAlOTCd B Pa3BUTUM — OT YIJIEBOJOPOJIOB 1O CIIOXHBIX
OMOJIOTMYECKH aKTHBHBIX COEAWHEHUH. B Kypce opraHWYecKod XUMHUU IOJIY4YaroT
pasBuTHe CcHOpPMHUpPOBAHHBIE HA YpPOBHE OCHOBHOIO 00Imero oOpa3oBaHUs
NEpBOHAYATbHBIE TPEACTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAITMOHHBIX
IPU3HAKAX BELIECTB, 32aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU
peakiuu.

[lon HOBBIM yrioM 3peHus B TmpeaMmeTe «Xumus» 0a30BOro ypoBHSA
paccMaTpuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 001mero oOpa3oBaHUS
TEOPETUUYECKUN MaTepHall U (PaKTOJOTHUYECKUE CBEACHHUS O BEHIECTBAX U XUMUUYECKOU
peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HeopraHudeckas XAMHSI»
oOydJarommMcs TPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPHOIUIECKOTO
3aKOHA C OOINETeOPETUYECKUX W METOJOJIOTHUECKUX TIO3HUIHNKM, TIyO)Ke TMOHAThH
HUCTOPUYECKOE W3MEHEHHEe (YHKIMH HJTOro 3akoHa — OT oO0oOmarmmen 10
OOBSCHSIONICH ¥ MPOTHO3UPYIOMIESH.

Enunas cucrema 3HaHUW O BaXHEMIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX M NPUMEHEHHHM, a TAKXKE O XUMHUYECKUX PEAKUUSX, UX CYIHOCTU H
3aKOHOMEPHOCTAX MPOTEKaHUs JnomnojHsercs B Kypcax 10 m 11 knaccoB anemeHTamu
COJIep>KaHMsl, UMEIOIIMMU KYJIbTYPOJIOTHYECKUI U MPUKIAHONW XapaKTep. JTU 3HAHUSA
CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMH HAyKaMH, PACKPBIBAIOT €&
pOJib B MO3HABATENbHOW M MPAKTUYECKON AESATEILHOCTH YEIOBEKa, CHOCOOCTBYIOT



BOCIIUTAHUIO YBAXEHHUS K IMPOIECCY TBOPUYECTBA B 00JIACTU TECOPUHM U MPAKTUUECKUX
MPUJIOKEHUN XUMHWU, TTOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEMax, CBSA3aHHBIX C XUMHEH, KPUTUUYECKHA OCMBICIUBATH
MH(pOpMALINIO U IPUMEHSITH €€ JUIsl TOTIOJIHEHUS 3HAHUH, PEIICHUSI MHTEIICKTYalbHbIX
U DKCIEPUMEHTAJbHBIX UCCIEI0BATEILCKUX 3a7ad. B 1enoM coaepxkanue y4eOHOro
npeamMera «XuMUs» JTaHHOTO YPOBHS U3YUECHHUS OPUEHTHUPOBAHO HA (POPMHUPOBAHUE Y
0o0ydJaromuxcss MHUPOBO33PEHUYECKOW OCHOBBI JJi1 MOHUMAaHUS (GUIOCOPCKUX UIEH,
TaKUX KakK: MaTepHaJbHOE €IWMHCTBO HEOPraHMYECKOrO0 M OPraHUYeCcKOro MHpA,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W CTPOCHHUEM, I103HABAEMOCTh
OPUPOJHBIX SABJICHUNH NyTEM DKCIIEPUMEHTAa M PEHICHUS] TMPOTUBOPEUUN MEXKIY
HOBBIMHU (DaKTaMU U TEOPETUUYECKUMH MPEANOCHIIKAMHU, OCO3HAHWE POJIM XUMHUU B
pEeIeHNN HKOJOTUUECKUX MPOOJIeM, a TaKkke MpoOsaeM cCOEpekeHUs IHEPTETHUECCKUX
PECYPCOB, ChIPbsI, CO3/TaHUSI HOBBIX TE€XHOJOTUN U MaTEPUAIIOB.

B nnane pemienus 3a1a4 BOCIUTAHUS, PA3BUTHS U COIMATTU3AIUN O0YyJArOITUXCS
OPUHATBIE TPOTPAMMOM TIO XMMHUHU TMOJIXOJAbl K ONPEACIICHUIO COJEpKaHUS U
MOCTPOSHHUSI TpeIMETa MpeaycMaTpuBaroT GOpPMUPOBAHUE YHUBEPCAIBHBIX yUeOHBIX
NEeUCTBHM, WMEIIMX 0a30BO€ 3HAYEHWE IS PA3IUYHBIX BHUIAOB JEATEIbHOCTH:
pereHus mpoOJieM, TOWCKa, aHaiIu3a U 00paboTku MHMOPMAILIMKM, HEOOXOIUMBIX JIJIs
OpUOOpETeHHUsT ONbITa MPAKTUYECKOW W HCCIENOBATENIbCKOM  JeATeIbHOCTH,
3aHUMAOIIE BaXKHOE MECTO B ITIO3HAHUU XUMHUH.

B mpaktuke nmnpenomaBaHWs XWMHUM KaK Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHMs, TPU OINPEACICHUN
COZIEp/KATENIbHOW XApaKTEPUCTUKU LEeJe U3y4yeHus NpeAMeTa HalpaBiIeHUEM
NEPBOCTEIICHHON 3HAYMMOCTH TPATUIMOHHO TpHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKOM HayKd KakK o00JacTM COBPEMEHHOTO €CTECTBO3HAHMSI, IMPAKTUYECKOU
NEATEIbHOCTU 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBOM KyJIbTypbl. C
METOJAMYECKOM TOYKM 3pPCHUSA TaKOW IOJAXOJ K ONPEICIICHUIO LEIe H3yYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo [aHHOM TOYKE 3pEHHS TJABHBIMU LEISIMU HW3YyYEHHs] TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBsIIOTCS:

e (QopMHpPOBAHHE CHUCTEMbl XUMHUYCCKHX 3HAHUHN KaK BaKHECHIIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC
NOHSTHSI, (yH/ITaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMUHU, OCBOCHHE SI3bIKAa HAYKH,

YCBOCHHE u MMOHMMaHHUE CYLIHOCTH JOCTYITHBIX 00001IeHn
MHPOBO33PEHYECKOT0 XAPAKTEPA, O3HAKOMIIEHHE C UCTOPUEU MX PA3BUTHUS U
CTaHOBJICHUS,

e (opmupoBaHHEe W pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XMMHUUYECKUX PEAKIUU, HEOOXOIUMBIX i MPUOOPETEHUS] YMEHUMU
OPHUEHTHUPOBATHCS B MUPE BELIECTB U XUMUUYECKUX SBJIEHUN, UMEIOIINX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;



e pa3BUTHE YMEHHUWA U CIOCOOOB NEATEIBLHOCTH, CBSI3AHHBIX C HAOJIOJIEHUEM H
OOBSCHEHHEM  XMMHYECKOTO  SKCIEPUMEHTa,  COOJIOJEHHMEM  IpPaBHII
0e301MacHOro o0panieHus ¢ BEIIECTBAMMU.

Hapsiny ¢ stuM, coaepkarenpHash XapakTEepHCTHKA LEJIed W 3aJad HU3ydeHUs
IpeaMeTa B MporpaMMe MO0 XMMHUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C
HOBBIMHM MPUOPUTETAMU B CHCTEME CpeaHero obmero odOpazoBanus. CerogHs B
MpEenoJaBaHul XUMHHM B OOJIbLIEH CTENEeHH OTHAETCA MPEANOYTEHHUE MPAKTHYECKOM
KOMIIOHEHTE CO/IepaHusi 00y4eHUsl, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIMYCKHUKA
o011eo0pa3oBaTeibHOM  OpraHu3alluy, BIAJCIONIEro He HaboOpoM 3HAHUU, a
(YyHKIMOHAJIIBHOW TI'PaMOTHOCTBIO, TO €CTh CINOCO0aMM M YMEHHUSIMU aKTHBHOIO
NOJIy4eHUS 3HAHUN U PUMEHEHHUS UX B pEabHOM KM3HU JUIsSl PEIICHUs MPAKTUYECKUX
3a/ay.

B cBs3M ¢ 3TUM IIpU M3YYEHUU TNpeaMeTa «XUMUS» TIOMUHUPYIOIIEEe 3HaYEHUE
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

aganTamnus oOydJaroumxcss K YCIOBUAM JAMHAMUYHO Ppa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHUE MHTEJUIEKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBanue y  oOydaromuxcsi  KIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHIIM), HWMEIOIIMX VYHUBEpPCAIbHOE 3HAY€HHE JUIA Ppa3IMYHBIX BHJIOB
NEeSTENbHOCTU: pEIIeHus] TpoOsieM, TMoucKa, aHanmu3a U o0paboTKH HHGPOpPMAIINH,
HEOOXOUMBIX ISl IPUOOPETEHUs OMbITA JESATEIBHOCTH, KOTOpas 3aHHUMAeT Ba)KHOE
MECTO B TIO3HAHMM XHMHH, a TakKe [UJIi ONEHKH C TO3UIUH DKOJOTHYECKOM
0e30MacHOCTH XapaKTepa BIIMSHHS BEIIECTB U XUMUYECKHUX MPOIIECCOB HAa OPraHU3M
YeJioBeKa U MPUPOHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPUYECKHUX
CITOCOOHOCTEH O00yUYaroNIUXCs: CIOCOOHOCTH CaMOCTOSATENBHO IMPHOOPETaTh HOBBIC
3HaHMS 10 XUMHUU B COOTBETCTBUHM C JKM3HEHHBIMH IMOTPEOHOCTSIMH, HUCIOIH30BATH
COBpEMEHHbIE HMH(OPMALIMOHHBIE TEXHOJOTHUU JUJIsl MOMCKAa WU aHanu3a y4eOHOM u
HAYYHO-TIOMYJISIPHON MHPOpPMAIIMU XUMHYECKOTO COJIEPIKaHNUs;

(GopMupoBaHUE U pa3BUTHE Y OOYYAIOIIMXCS AaCCOLMATUBHOIO U JIOTUYECKOTO
MBILUICHUS, HAaOII0AAaTEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUM M TPOBEJACHUU XUMHUYECKOIO
JKCIIEPUMEHTA;

BOCHMTaHUE y  oOOydamomuxcs  YOEXKAEHHOCTH B  T'YMaHUCTUYECKOH
HaIIpaBICHHOCTH XHMHH, €€ BaXXHOM pOJM B PEIIEHHH TIJ100aIbHBIX MpoOsIeM
PaLMOHAIBHOTO MPHUPOIOIIOIB30BAHUS, TMOIMOJIHEHHUSI SHEPreTHYECKHX pPECYPCOB U
COXpPAHEHHUS] MPUPOJHOTO PABHOBECHUS, OCO3HAHUSA HEOOXOAUMOCTH OEpPEKHOTO
OTHOLIEHUS] K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaKXKe MPUOOpPETEHUsl OIbITa
WCIIOJIb30BAaHUSl TIOJIYYCHHBIX 3HAHUW U1 TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECCKIUMHU SIBIICHUSIMH.



B yueOHOM miaHe cpegHero ooiiero o0pa3oBaHus IpeaMeT «XuMUs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOI 00nactu « EcCTecCTBEHHO-HAyUHBIE TPEIMETHI.

OO1uiee 4ucno 4acoB, OTBEAEHHBIX JUIsl M3YUYEHHUS XMMHUHU, Ha 0a30BOM ypOBHE
cpeaHero oduiero oopasoBanus, coctariseT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 4ac B Hezeno).

Jist peanuzaumu OporpaMMbl B KaOuHeTe umeeTcss uudpoBas ngabopaTopus
Z.labs or xommanum Zarnitza mo XuMHH, B COCTaB KOTOPOW BXOAST: OECIPOBOIHOM
myibTuaaTuuk Z.Labs (tmmdposas mabopatopus Z.Labs or kommnanmm Zarnitza mo
XUMUH), JaTYUK ONTHYECKON MIOTHOCTH M MYTHOCTH, JATYHK AJIEKTPOIPOBOTHOCTH,
u3MepuTenbHbii  2nektponx pH ¢ pazeemom BNC u  OydepHbiM pacTBOpOM.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuit A. M. Bytieposa, e€ ocHOBHBbIE 1O0KeHUsA. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) W TPUBUAIbHBIE HA3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOACHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XHMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHMYECKUE CBOMCTBA (peakuus nonuMmepusanuu). lloaydeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaMTUYECKui), mnuponus. I[IpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3lamMu IUIaCTMAacCc, KaydyyKOB M pe3UHbl, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMHU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (peakiMu C aKTUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue ¢enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCAaXapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocuntes. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HAOJIIOIEHHE W ONHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha mpumepe MuiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIBHBIE METOABbl HM3YYEHHsI BEIIECTB M HMX IPEBPALLECHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3ALUU, CPEAHA MOJICKYIISPHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Ui OTACIIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHtoB JI. M. MeHnmeneeBa U 0COOCHHOCTH CTPOSHHSI aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTauioB. OOmue ¢uzndyeckue cpoiicTBa MetaiioB. CriiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl moiayyeHus: MetauioB. [IpumMeHeHne MeTamnioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WIW O00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKHA, HaHOMAaTEpUAJIbl, OPTaHUYECKUE U MUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBA3€M MpU  HM3y4YeHHH oOOled
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaTHOAKTUBHOCTD, MOJIEKYJIa, SHEPTCTHUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, MOJIC3HBIC MCKOMAeMbIe, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIILIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUHCKOM TPaKJAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMHHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD >KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XJIAaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON N1EATETbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMU O MEPEJAOBBIX JIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHOro oOpasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHUSI UEHHOCTU TMPaBUI HUHIAUBHUAYAJbHOTO U  KOJUIEKTHBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAaKTUYECKOMY U3YUEHHIO NMpodeccuil pa3inuyHOro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aiuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEHICHUH TI100aTbHBIX IPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB UM MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeﬂMeTHBIe PE3yIbTaTbl OCBOCHMUA y‘l€6HOI‘O nmpeamMeTa «XuUMHUSI» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHCHI/I(l)I/IKy MCTOAOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘-I€6HBI€ HGﬁCTBHﬂ (HO3HaBaTCJIBHBI€, KOMMYHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M yHUBEpPCAJIbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeUCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3ajayd, MPUMEHEHUIO PAa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEACTBA Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€iiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIACOBaHUSA TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH MpejiaracMblii  aJITOPUTM JIEUCTBUU TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMNe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, SJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YHKIMOHAJILHAS TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUM BXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIllCHUN OpraHNYeCKUX COeIMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIIMBATh MOJIEIM MOJIEKYJI OPTaHMYECKUX BEIIECTB ISl WILTIOCTPALMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpIKallnue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMalbIerua, areTalbIerua, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue MU XMMHYECKHME CBOWMCTBA TUIMHMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTUl, MypaBbHUHAsE M YKCYCHasl KHUCJIOTHI, TJIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIAQJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIeCTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalisi OCNKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JICUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XUMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHMYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COCIAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHCIEHHS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ATH PEAKIIUU UAYT 10 KOHILIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniun Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, Macce MJIM O0BEMY OJIHOTO W3 YYAaCTBYIOIIHUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpYIOBaHHEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3IoKEHUE MEePOKCHAA BOAOPOJA B MPUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIICHUE HKCICPUMEHTAIBHBIX 3a7a4 I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OpMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMM  coOJoAaTh  IpaBUjia  AKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATP Ha mnpuMepax CHocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYalolUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
O6opynoBanue
neHrpa «Touka
[Ipaktuyeckas padora Ne 1. «ITomyuenue P
8 . 1 1 pocTtay -
STWJIEHA U U3yYEHHUE €0 CBONCTBY
XUMUYECKast

IIOCY/1a, PEAKTUBBI




Anxanuensl. byraguen-1,3 u

9 MeTunoyraauen-1,3. Tlonyyenne
CUHTCTHYECKOTO KaydyKa ¥ PE3HHBI
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI TPEACTABUTEIIb AIIKUHOB

11 Brrunciienus no ypaBHEHHIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 I'enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAIISKANINX K pa3IMIHBIM KIaccam
[IpupoiHBIE HCTOYHHKH YIIIEBOJIOPOJIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTIHBIC
rasbl, HeTh U IPOIYKTHI €€ repepaboTKu

16 KountponsHas pabota no paszaeny
«YTIIeBOOPOIBI»

17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @deHoJI: CTPOCHUE MOJIEKYJIIBL, (PU3UYECKHe
Y XUMHYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbrerunsl: popMaibaeTua u

alcTaabACT U, AI_ICTOH




OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAS U YKCYCHASI
O6opynoBaHue
[Ipaktuyeckas padora Ne 2. «CBoiicTBa uentpa «Touka
22 . poctay -
pacTBOpa YKCYCHOM KHCIIOTBI
XUMHYECKasT
MOCY/Ia, PCAKTHBBI
CreapuHOBasI U OJICMHOBAS KUCIIOTHI, KaK
23 MIPEJICTAaBUTEIH BBICIIHX KapOOHOBBIX
KHCIIOT
24 MBpIia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOTOIIlee JIeliCTBIE
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KHCIIOT. [ HIPOITN3 CIIOKHBIX
a¢upoB
26 XKupsl: ruapoaN3, NpUMEHEHHE,
OunoJIoTHYecKasi poJib )KUPOB
VYrneBopl: cocTas, Kiaccuukarius.
27 Baxneiimme npeacTaBuTeIu: TIIIOK03a,
bpykTo3a, caxaposa
08 Kpaxman u 1nentonosa kak IpupoHbie
MOJIUMEPBI
KonTtponsHas pabota no pasaeny
29 «Kucnopoaconepkariye opraHu4ecKue
COEIMHEHUS
30 AMWHBI: METUJIAMUH U aHWJINH
31 AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE

OpPraHu4Y€CKUC COCANHCHUA, UX




ouosiornyeckoe 3HaueHue. [lernruapt

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COECTUHEHUS

32

33 OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHEIE METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoabHbI

Bcero
e paboThI

IIpakTuyecku
e paboThbI

Jara
U3y4eHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHIecKuXx 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeTUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sementoB /.M. MenngeneeBa
B Pa3BUTUHU HAYKH

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b,
eé BUJbI; MEXaHNU3MBI 06p2130BaHI/I${
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.

! I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILECTB, PAa3JIUYHbIX KJIACCOB
Knaccugukamums XuMIHUECKUX peakunii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U MPEBPALICHUs SHEPTUU TIPU
XUMUYECKUX PEaKITHIX
9 Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE
[IpakTuueckas padora Ne 1. «Biausiaue Obopyzoatiie LeHTpa
«Touka pocTay -
10 pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
. XUMHYECKas 1Mocysa,
XMUMHUYECKON peaKinm»
PEaKTUBBI
OOGopynoBaHue IIEHTpa
DNEeKTPOIUTHYECKAs TUCCOLUAIUS. «Touka pocTa» - TaT4UK
[TousTHE 0 BOJOpOAHOM TOKa3atese (pH) AIIEKTPOTIPOBOIHOCTH,
11 pactBopa. Peakuinn nonHoro oOMeHa. naTauk pH,
['unponus opraHnyecKkux u obopynoBaHue s
HEOPraHMYECKUX BEILEeCTB nabopaTopHbIX paboT U
YUEHUYECKUX OTIBITOB
OKHCAUTENEHO-BOCCTAHOBUTEILHBIC
12 peakuuu. [ToHsTHE 00 2MIEKTpOIHM3E
pacIiaBoB U pacTBOPOB COJIei
13 KonTtponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUM»
14 Mertael, UX MOJIOKEHHUE B

Hepno;u/mecxoﬁ CUCTEME XUMHUYCCKUX




anemeHTOB J[. . MeneneeBa u
O0COOCHHOCTH CTpOCHHUS aToMOB. O01ue
(u3HUecKre CBOMCTBA METAILIOB

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI

15
PAI HANIPSIKEHUH METaIOB
. . O6opynoBaHue IEHTpA
XUMHUYECKHE CBONCTBA BAXKHEUIIIUX
. . . «Touka pocray -
16 METaJUUIOB (HATPUH, Kaui, Kaablui,
. . . XUMUYECKas MOCy/a,
MarHui, aJJlOMUHUN) U UX COCTUHEHUN
PEaKTUBBI
OOGopynoBaHue 1EHTpa
17 XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX «Touka pocray -
COCTMHEHU N XUMUYECKas MOCy/a,
PEaKTUBBI
OOGopynoBaHue IIEHTpa
18 XUMHUYECKUE CBOMCTBA IMHKA, KeJe3a U «Touka pocTay -
WX COECIMHEHMI XUMUYECKas MOCyaa,
PEaKTHUBBI
" O6opynoBaHue LeHTpa
[Ipaktuueckas padota Ne 2. "Pemienue
«Touka pocray -
19 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
" XUMHUYECKas MOCy/1a,
«Mertamib»
pEaKTUBBI
Hewmeranibl, ux nojioxxeHue B
20 [lepuoanueckoil cucreMe XUMHUECKUX
anemenToB /. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
dur3nyecKre CBOMCTBA HEMETAIIOB.
21 AnnoTpomnus HeMeTajuloB (Ha mpumepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




XHMMHUYECKUE CBOMCTBA FAJIOIEHOB, CEPhI U

O6opynoBaHue IEHTpa
«Touka pocray» -

22 UX COCIMHEHUM XUMHYECKas OCyaa,
PEaKTUBBI
O6opynoBaHue IEHTpA
23 XuMHYecKue cBOWCTBa a30Ta, pocopa u «Touka pocray -
WX COCTMHEHHI XUMHYECKas 1ocy/a,
PEaKTUBBI
OOGopynoBaHue 1eHTpa
24 XHWMHUYECKHE CBOMCTBA yriepoa, KpEMHHUS «Touka pocray -
Y UX COCIMHECHUIN XUMHYECKas 1ocy/a,
PEaKTUBBI
o5 [IpuMeHeHne BaXXHENIINX HEMETAIIOB U
HUX COEIUHEHUI
O060011eHre 1 cucTeMaTu3alus 3HaHu| 1o
26 teMe «Hemeramb». Beruncnenus no
YPABHEHUSAM XUMHUUYECKHUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemenne Ofopynosarine ueTpa
«Touka pocray -
27 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe
" " XUMHUYECKas MOCy/1a,
Hemerannsr"»
pEaKTUBBI
08 KonTtponsHas pabota no temam
«Metamsy u «Hemeraiuib»
Heopranunueckue u opranndeckue
29 kucnoTsl. Heoprannueckue u
OpraHUYEeCKHUE OCHOBAHUS
30 AmdoTepHble HEOPraHUYECKue 1




OpraHn4eCKuC COCANHCHM. I'enernueckas
CBs3b HCOPraHMYCCKUX U OPraHUYCCKUX
BCIICCTB

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTUYECKON U

31 . 1
MUIIEBOH 0€301MaCHOCTH, Pa3BUTHH
MEIUIIUHBI
[IpencraBienust 00 0OMIKMX HAYYHBIX

32 MPUHIUIAX TPOMBILIUIEHHOTO MOTY4eHUs 1
BaXHEWIIINX BEIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB

34 XuUMHS ¥ 3I0pPOBHE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xnacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obuiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 11 xknacce/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus. 10 knacc. [IpoBepounbie U KOHTPOJIbHBIE paboThl. ba3oBbIi ypoBEHSD /

INa6puensn O. C, JIsicora I'. I'. M3naTenscTBo "IIpocBenienue"”

VYpoxku xumuu B 11 kacce. bazosliii ypoBeHb. MeToauueckoe mocooue/

[Ma6puensa O.C., OctpoymoB WN.T'., Cnaakos C.A. - M.: IIpocsenienue

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bubnuoreka LIOP

POII

AKnacce

OI'MC Mos mikoma



IIpunoxenue

K MTOJIO’KEHHUIO O HOPMaX M KPUTEPUAX OLICHUBAHUS 3HAHUN YJaIIHXCs
o o6meoo6pazoBatenbHbIM ipeameram MBOY benosiposckas COLLI,
YTBEP)KJICHHOMY JUPEKTOPOM

A.A. EnuceeBoit

[Ipukazom Ne 53 ot «16» aBrycra 2024 rona

KpnTeplm OICHUBAHHUSA YCTHBIX OTBE€TOB U IMCbMECHHBIX paﬁoT o XMMHH

Pesynbrarel 00ydeHUsT XUMUM JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM TpeaMera u
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pesynbrarel 0Oy4yeHMs] OLEHMBAIOTCA 1O NATHOAUIBHOM cucteMe. llpu oueHke
YUYUTBIBAIOTCS CIEAYIONINE KaUeCTBEHHBIE TIOKA3aTeIN OTBETOB:

* r1yOuHa (COOTBETCTBUE M3YUEHHBIM TEOPETHUECKUM 0000IIICHUSIM);

*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MIPOrPAMME YMEHHSIM MPUMEHSThH MOJy4YEeHHYIO
nH(pOopMaInIo);

*[10JTHOTA (COOTBETCTBUE 00BEMY MPOTrPaMMbl U HHPOPMAIIH YUEOHHKA).

[Ipu oreHke yYUTHIBAIOTCS YHCJIO M XapakTep OMMUOOK (CyIIECTBEHHBIC WIIH
HECYIIECTBEHHbIE).

CymiecTBeHHbIE OMMOKH CBS3aHBI ¢ HEOCTATOYHOM TIIYOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMep, YYEHWK HEMpPaBWIBHO YKa3aJl OCHOBHBIC TPH3HAKH TOHSTHH, SBJICHUH,
XapaKTepHbIe CBOMCTBA BEIECTB, HEMPABUILHO CHOPMYIUPOBAI 3aKOH, TPABWIO U T.J. WIH
YYEHHK HE CMOI  NPUMEHUTh  TEOPETUYECKHE 3HAHUS  JJIi  OOBSICHEHUA U
MPEACKA3aHM SBJICHUN, YCTAaHOBJIEHUM IPUYMHHO-CIICJCTBEHHBIX CBSI3€H, CpPaBHEHHUS U
KJaccuuKanuy sBICHUHN | T. 11.).

HecymecTBeHHble OMIMOKN OMpEeNsaioTCa HEMOJHOTOM OTBeTa (HampuMep, yIylleHue 13
BHJIa KaKOTO-TMOO HexapakTepHOro ¢akTa Mpu OMUCAHWU BeIIeCcTBa, mporecca). K HuM
MO>KHO OTHECTH OTOBOPKH, OMUCKH, AOMYIICHHbIE 10 HEBHUMATEILHOCTHU (HampuMep, Ha JIBa
u Oojee ypaBHEHHMI peakuuWid B IOJHOM HOHHOM BHJE JONYIIEHa OJHAa OLIKMOKa B
0003HaYCHHUH 3apsiia HOHA).

Pe3ynbratel 0OyueHHs TPOBEPSIIOTCS B MPOIECCE YCTHBIX U IMUCHBMEHHBIX OTBETOB
YYAIIKUXCS, & TAKXKE [IPU BBINIOJHEHUH MU XUMUYECKOTO SKCIIEPUMEHTA.

OneHka YCTHOIO OTBeTa

Ouenka «5»: OTBET MOJIHBIA M MPAaBWIBHBIA Ha OCHOBAHMM M3YYEHHBIX TEOPU; MaTepHall
M3JI0KEH B ONPEICICHHON JIOTUYECKOM MOCIE0BATEIbHOCTH, JIUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSITEJIbHBIN.
Ouenka «4»: OTBET MOJHBII W MPAaBUWIbHBIA Ha OCHOBAHUM M3YYEHHBIX TEOPHIl; MaTepual
M3JI0KEH B ONPEIEIICHHON JIOTMYECKOM MOCIeA0BATeIbHOCTH, IIPU 3TOM JONYLIEHbI IBE-TPU
HECYIIECTBEHHbIE OIMINOKH, UCTIPABICHHbBIE M0 TPEOOBAHUIO YUUTEJIS.
Ouenka «3»: OTBET MOJHBIM, HO MPHU 3TOM JIOMYI[EHA CYIIECTBEHHAsl OMIMOKAa WM OTBET
HEIIOJIHBINA, HECBA3HBIN.
Ouenka «2»: mpu OTBETe OOHAPY)KEHO HEMOHWMAHUE yJalllUMCS OCHOBHOTO COJIEpKaHHS
y4yeOHOro Marepuaia WIW AOMYIIEHBl CYIIECTBEHHBbIE OINMOKU, KOTOphIE ydJalluics He
MOXET UCIPABUTH MPU HABOASAIIMX BOIIPOCAX YUUTEIS.

OuneHka NMucCbMeHHbIX padoT
Ouenka IKCnepumMenmanbHblX YMEHUl
OrneHka CTaBUTCS HA OCHOBAaHUM HAOMIOJEHUS 3a YYallUMUCA M MUCBMEHHOTO OTYeTa 3a
pabory.
Ouenka «5»: paboTa BBHINIOTHEHA TMOJHOCTHIO M TMPABUIBHO, CAETaHBl MPAaBUIBHBIC
HAOMIOJICHUS] W BBIBOJBI; OSKCIIEPUMEHT OCYIIECTBIEH M0 IUIaHy C YYETOM TEXHUKH




0e30macHOCTM W mpaBwiI  paboTBl € BeHmeCTBaMH W 000pyIOBaHHEM;
MPOSIBIICHBI  OPTaHU3AIIMOHHO-TPYAOBBIC yMEHUs (TIOIICPKUBAIOTCS ~ YUCTOTAa  pabouero
MeCTa ¥ MOPSI0K Ha CTOJIC, SKOHOMHO HCIIOJIB3YIOTCS PEAKTHUBBI).
Ouenka «4»: paboTa BBINOJHEHA MMPABUIIBLHO, ClICTaHbl MPABUIIbHBIC HAOIIOACHUS U BBIBOJIBI,
HO TIPU 3TOM SKCIIEPUMEHT IPOBEJACH HE IMOJHOCTHIO WIIM JIOTMYIICHBI HECYIICCTBCHHBIE
omuOKH B paboTe ¢ BEIeCTBaMH U 000pyI0BaHUEM
Ounenka «3»: paboTa BBINOJHEHA MPABIIBHO HE MCHEE YeM HANOJOBUHY WA JIOTYIICHA
CYIIIECTBCHHAsI OIMMOKA B XOJI¢ IKCIEPUMEHTa, B OOBSCHEHUHU, B O0QPOpPMIICHHU PabOTHI, B
COOIOICHUH TIPaBWJI TEXHWKU OE30MacHOCTH Mpu paboTe ¢ BelmecTBaMu W 000py-
JIOBAHUEM, KOTOPasi HCIIPABJISIETCS TI0 TPEOOBAHUIO YUUTEIS.
Ouenka «2»: gomnyiieHsl aBe (1 00jee) CylnecCTBeHHbIE OIUOKH B XOJIe SKCIIEpUMEHTa, B
00BbsICHEHUH, B O(popMIICHHH pabOTHI, B COOJIO/IEHNN TIPaBUJ TEXHUKH O€30MaCHOCTU TPHU
paboTe ¢ BerecTBaMu  000PYA0BAaHHEM, KOTOPBIC YIaITUICS HE MOXKET UCTIPABHUTD JAXKE 110
TpeOOBAHUIO YUUTEIS.
Ouenka ymMeHuili peuwiano IKCnepUMEeHmaibHyle 3a0a4u
Ouenka «5»: TJIaH pEIIEHUs] COCTaBJICH MPaBWJIHHO, MPaBUIBLHO OCYIIECTBIECH TM0J00D
XHUMHYECKUX PEaKTUBOB M 000PYIOBAHUS; JAHO TIOJTHOE OOBICHEHUE U C/ICIIaHbI BBIBOJIBI.
Ouenka «4»: TJIaH pEIICHUs] COCTaBJICH MPaBWJIHHO, MPaBUIBLHO OCYIIECTBIECH 000D
XUMUYECKUX PEAaKTUBOM M 000PYIOBaHHUS, TIPU 3TOM JIOMYIIEHO HE OoJjiee JABYX HECYIIECT-
BCHHBIX OIMMOOK B OOBSICHEHUH M BBIBOJAX.
Ouenka «3»: TJIaH pEIICHUsT COCTaBJICH MPaBWJIHHO, MPaBUIBLHO OCYIIECTBIECH 000D
XAMHYECKUX PEAKTHBOB W OOOpYyJOBaHUWS, HO JIOMYIICHA CYIISCTBEHHAs OIMOKa B
00BSICHEHUH U BBIBOJIAX.
Ouenka «2»: JI0OMyIIeHbI 1Be (M 0oJiee) OMMOKHU B TIJIaHE PEIICHHS, B TIO00PEe XUMHYECKUX
PEaKTUBOB U 000pYI0BaHUS, B 00bSICHEHUU U BBIBOJIAX.
Ouenka ymeHuil pewiamso paciemmusle 3a0a4u
Onenka «S5»: B JIOTUYECKOM pACCyXJCHUU W pEIIEHWH HeT OomHOOK, 3ajaya pelieHa
paIrMoHAIBHBIM CTIOCOOOM.
Ouenka «4»: B JOIMYECKOM PACCYKJICHUM U PEUICHUH HET CYIIECTBEHHBIX OIIMOOK, HO
3ajlaya pellleHa HepalHuOHAIbHBIM  CIIOCOOOM WM  JIOMyIIEHO He Oojiee JBYX
HECYIIECTBEHHBIX OLINOOK.
Onenka «3»: B JIOTUYECKOM PACCYKICHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CyIIeCTBEHHAs omunoKa B MaTeMaTHYECKUX
pacuerax.
Ounenka «2»: UMEIOTCS CYIIECTBEHHBIEC OMMOKHU B JIOTHUECKOM PACCYKJICHUH U B PEIICHUU.
Ouenka nUCbMEeHHbIX KOHMPOJIbHBIX PAOOm
Ouenka «5»: OTBET MOJHBIN U PaBUIIbHBIN, BO3MOYKHA HECYILIECTBEHHAS OLTMOKA.
Ouenka «4»: OTBET HETOJIHbIN WK JOMYIIEHO He 00Jiee IBYX HECYIeCTBEHHBIX OIIHUOOK.
Ouenka «3»: paboTa BBHINOJIHEHAa HE MEHEe YeM HalOJIOBUHY, [OMYIlEHa OJHa
CyIIeCTBEHHasl OIIMOKA U MIPU STOM JIBE-TPU HECYIIECCTBEHHBIE.
Onenka «2»: paboTa BBINOJIHEHA MEHBIIE YeM HAIOJIOBUHY WM COJEPKHUT HECKOIBKO
CYIIIECTBEHHBIX OIINOOK.
[Ipu olleHKe BBIMIOJIHEHUS MUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOIUMO YYHUTHIBATH
TpeOOBaHUs eTMHOTO OporpahuIeckoro pexxuma.
OTMeTKka 3a UTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTHUPYET TMPEIIIeCTBYIOMINE MPU
BBICTaBJICHUH OTMETKHU 32 YETBEPTh, OIYroIue, TOI.
Ouenka nucbMeHHbIX KOMOUHUPOBAHHBIX KOHIMPOIbHBIX Padom
Onenka «5»: 88-100% BrIOIHEHUS
Onenka «4»: 62-86% BBEIIOTHEHHUS
Onenka «3»: 36-60% BuITOIHEHUS




Ounenka «2»: 0-34% BbITIOJIHEHUS



