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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWUMHM Ha YPOBHE CpEIHETO OOIIero 00pa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEIbHON MPOrpaMMbl CpeaHero oOiiero oopa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepalbHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM cTtangapTe COQO, ¢ yuérom Konneniuu npemnojaBaHust yaueOHOTo
npeamMera « XuMus» B o0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaepanuu,
peanu3yonmx OCHOBHBIE 00pa30BaTeNIbHbBIE IPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuoa g0 2025
rona» (Pacnopstxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMPEACIICHUIO
oO1ieit crparerun 00y4Y€HHUsI, BOCIUTAHUS U Pa3BUTHUSL O0YUaIOIINXCS CPEICTBAMU
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHbie TooxkeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJIepXKaHUs, PE3yJbTaTOB OOyueHUs U TPeOOBaHMA K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHM3alliy, SBISETCA HEOTHEMJIEMOM YacThlo HX
oOpazoBanHocTd. OHO CHY)XHT 3aBEpIIAIOIIUM DJTAOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHCTEME€ XUMHUYECKOTO o00pa3oBaHUA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUST MHUPOBO33PEHUS U OOIIEH KyJIbTypPbl
YeJI0BEKa, a TAKKe IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
U TIpUPOJHON cpene. Peanuzyercs xumudeckoe oOpa3oBaHHe OOyYaroOIIMXCs Ha
YPOBHE CpeJTHEro o01Iero 00pa3oBaHus cpeAcTBaMU y4eOHOro npeaMeTa « XuMus,
COJIEp)KAHUE U TOCTPOEHUE KOTOPOTO OMNPEAEIICHBI B MPOrpaMMeE IO XHUMHUHU C
y4€ToM creuu@uKkd HayKu XHMUM, €€ 3HA4YeHHUs] B TO3HAHUM TPUPOJBI U B
MaTepUAIbHON KU3HU OOIECTBA, a TAaKXKe C YUYETOM OOIIUX IIeJied U MPUHIIUIIOB,
XapaKTepU3yIolUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHETO  OOIIEero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0co0yro poJib B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JIaHUM HOBOW 0a3bl MaTEepUAIbLHON KYJIbTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIMOHATILHOIO HAYYHOT'O MBIIIJICHUS, B
CO3/IaHHE€ IIEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI M YeJoBeKa, KOTopoe (popMUpyeTCs B XMMHUU Ha OCHOBE MMOHUMAaHUs
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXTY
CTPOCHUEM BEIIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEHUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs CTajla
HEOTHEMJIEMOI 4aCThi0 MUPOBOW KyJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNbHasA, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHAa Ha pELICHUE
rJI00aNbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHsI YEJNOBEYECTBA — CBIPHEBOIA,
AHEPreTUYECKON, MUIIEBOM, SKOJOTHYECKON O€30MaCHOCTH U OXPAHBI 370POBBAI.

B coorBercTBUM ¢ 0OOmMMH ITENSIMHM W TNPUHIUIIAMH CPEIHET0 OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—-11 kmaccsl, 0a30BbI ypOBEHb
U3Y4YEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJarouuxcsi, HEOOXOIUMYIO KM IS BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIECIIHOTO BKJIOYEHUS B JKU3Hb COLMUYMa, IPOJOJDKECHUS
00pa3oBaHusl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTraBnsomuMHA  npeaMeTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOmas M HeopraHuveckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: cUCTeMa
3HAHUW MO0 HEOPTaHWYECKOW XUMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHnyeckon xuMuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUU IIPU HU3YUYEHUHU
npeaMera o0OecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEr0 MHOT000pa3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XHUMUH.

CrpykTypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOTO IMOAXOJa K H3YYEHUI0 Yy4eOHOro Marepuana M OO0yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HA  ONpENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHM4eCKOM XHMHH BEIIECTBA
paccMaTpuBAKOTCA HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHHM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
IPEICTABICHUI O CTpOCHUHU BenlecTB. CBeieHUs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCA B Pa3BUTUU — OT YIVIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenquHeHnii. B Kypce  OpraHMyeckod  XUMHHM  [OJY4YalT  pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus MEepBOHAYAIbHbBIC
NPEICTaBICHUA O XMMHUYECKOM CBsI3HU, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMSI, O XUMHUECKON PEAKLINH.

[lon HOBBIM yriOM 3peHHs B MmpeameTe «XuMHs» 0a30BOro ypoBHS
paccMaTpuBaeTCs HW3YYEHHBI Ha YpPOBHE OCHOBHOrO 0O0IIEro o0pa3oBaHUA
TEOPETUUECKHIl MaTepualn u (DAKTOJIOTMUECKUE CBEICHHS O BeIleCcTBax U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuueckas
XUMHSD» 00yYarolmMMcsl TMPEAOCTaBIsETCS BO3MOXHOCTH OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,



rIy0Xe TOHATH HWCTOPUYECKOEe U3MEHEHHE (YHKIHMI STOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSAIOMIEH U MPOTHOZUPYIOIICH.

Ennnas cucremMa 3HaHMM O BaXKHEHIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NMPOTEKaHUs JonoyHseTcsa B Kypcax 10 u 11 kimaccoB asiemeHTaMu
COJIepaHUsl, UMEIOIIUMU KYJbTYPOJOTUYECKUM M MPUKIAJAHONW Xapakrep. OTu
3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XHMUU C JIPYTUMHU HayKaMH,
pacKphIBaIOT €€ poJib B MO3HABATEIBHON M MPAKTUYECKOM JESITeIbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U MPAKTUYECKUX MPUIOKEHUIM XUMUU, IOMOTal0T BBIITYCKHUKY OPUEHTUPOBATHCA B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATH UH(GOPMAITUIO U IPUMEHSTH €€ 715 OTOJTHEHUS 3HAHUH,
pEIIeHUS] HHTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAJIbHBIX UCCIEA0BaTENIbCKUX 3a/1a4. B
LEJIOM COJEp)KaHHe Y4eOHOro mnpeamera «XUMHs JTaHHOTO YPOBHS H3Y4YEHUS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y O0YHAIOIINXCS MUPOBO33PEHYECKON OCHOBBI
Ui ToHUMaHus (GUIOCOPCKUX WJEeH, TaKuX KakK: MaTepuaJbHOE EIUHCTBO
HEOPraHWYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOEHUEM, T03HABAEMOCTh MPUPOIHBIX SIBJICHUN MYTEM DKCTIEPUMEHTA
U pEIICHUS MPOTUBOPEUYUN MeEXJTy HOBBIMU (aKTaMU U TEOPETUUYECKUMU
IPEeANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTUYECKUX MPpOoOJieM, a
TaKke Npo0eM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmane pemenus 3amad  BOCIUTAHUS, Pa3BUTUS M COLIMATM3AIMU
00yYaloIIMXCsl TMPUHITBIE MPOTPAaMMONM MO XUMHUU MOAXOJbI K ONPEACICHUIO
COJICp)KaHUSI W TIOCTPOCHUS TMpeaAMeTa MpeaycMaTpuBalOT (OpMHUPOBAHUE
YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUI, UMEIOIINX 0a30BO€ 3HAUEHUE ISl PA3TUUHBIX
BUJIOB JICATEIIbHOCTH: pEIIeHUs Npo0jeM, TMOHCKa, aHaiu3a U 00paboTKu
uH(popMalMK, HEOOXOAUMBIX Il NPHUOOPETEHHS ONbITa NPAKTUYECKON U
UCCIIEIOBATENILCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemonaBaHWs XWMHHM KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa30BaHus, IPU OMPEACIICHUN
COJIEP)KATEIIbHON XapaKTepUCTUKU ILIeJIe H3y4YeHHUs MpeAMEeTa HampaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO Tpu3HAETCS (POpMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JEATEIIbHOCTH 4YeJIOBEKa U KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHA 3PEHHSI TaKOM MOAXOJ K OIPEICICHUIO LENEH W3y4YEeHUs
peaMeTa ABJISIETCS BIOJHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHHs] TJIaBHBIMHU LEJSIMU HM3Yy4YEHUs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCS:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUUW KaK  BaKHCHIIICH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEeBBIC MOHATHSA, (QyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE W IMOHHMAHHWE CYIIHOCTH JIOCTYIHBIX
00001IIeHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB U XMMHUECKUX PEaKIil, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATbCA B MHUPE BEHIECTB M XUMUYECKUX SIBIICHHI, UMEIOIINX
MECTO B IPUPOAE, B TPAKTHUECKON U MTOBCETHEBHOM JKU3HU;

e Ppa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMpPaBUII
06e30macHOro oOpalleHusl ¢ BeleCTBaMu.

Hapsany ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA LI€JIEW U 3a7a4 U3YUYEHUS
peaMeTa B IpOorpaMMe 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMU B CHUCTEME cpeaHero oodimiero odOpa3zoBanus. CerojHs B
NpernojaBaHuK XUMUU B OOJIbIIEH CTENeHH OTAAETCS MPENOUYTEHHE TPAKTUYECKON
KOMIIOHEHTE  COJEp)KaHUs OOydYeHHs, OpPUEHTUPOBAHHOW Ha TMOJATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHOM OpraHW3alliM, BIIAJACIONIEr0 HE HabopoM
3HaHUW, a (PYHKIMOHAJIBLHOW IPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHUSIMU
AKTUBHOTI'O MOJyYCHUS 3HAHUM ¥ IPUMEHEHUS UX B PEabHOW KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a]1ay.

B cBsi3u ¢ 3TUM npu u3yueHUu npeaMera « XuMush» JOMUHUPYIOIIEe 3HaUCHHUE
npUOOPETAIOT TaKKUE 1SN U 33]]auH, KaK:

ajanTtanus o0y4aroluxcsi K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  MHTEJUICKTyaJbHO  pPa3BUTOM  JIMYHOCTHU, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUUECTBY, CAMOCTOSITEILHOMY MPUHSATUIO IPaAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CB3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYaromMXCsl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIMNX YHHUBEPCAJIbHOE 3HAYCHUE Ui PA3JIUYHBIX BUIOB
NEeATENbHOCTH: PELIeHUs MpoOJeM, MOUCKA, aHaIu3a U 00padOTKM MH(POpPMaLIUH,
HEOOXOIUMBIX JIJIsl MPUOOPETEHUS OTIbITA JIESITEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHUM, a TAKXKE ISl OLEHKU C TO3UIUNA HKOJOTHYECKOM
0€30IMMaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MTPOIIECCOB HA OPTaHU3M
YEeJI0BEKa U MPUPOHYIO CPENY;



pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YyYarOIINXCsl: CIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KU3HEHHBIMH MOTPEOHOCTSMHU, UCTIOIH30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JJI MOMCKAa U aHamu3a y4eOHOU u
HAYYHO-TIONMYJISIPHON MH(DOpMAIIUU XUMHYECKOTO COJIepKaHUS;

(GopMUpPOBaHUE U PA3BUTHE Y 00YUAIONINXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJII0IaTEIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, INpPH IJIAHUPOBAHWHM W TPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHCTUYCCKOM
HATpPaBIEHHOCTH XWUMHUH, €€ BaXXHOW PONHM B PEIICHWH TIOOAIBHBIX MpoOIemM
paIoOHAIBLHOTO MPUPOAOIIOIB30BaHNS, TTOTIOTHEHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepekHOro
OTHONICHUS K TIPHUPOJIE M CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHHS OIbITa
UCTIONb30BaHUSl TONYYCHHBIX 3HAHUN IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBICHUSMHU.

B yuebHoM maHe cpenHero oOmiero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOr0 ypOBHS BXOAUT B COCTAaB MpeAMETHON obnactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHDY.

OO611ee 4ncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero ooiiero oopazoBaHusi, coctanisieT 68 yacon: B 10 kitacce — 34 yaca (1 gac
B Hejaeno), B 11 kimacce — 34 gaca (1 gac B Henenro).



COJAEPXAHME OBYUYEHUA
10 KUIACC
OPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHN4Y€eCcKOH XUMUM

[IpenMeTr oprannveckoi XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepUANIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE NOJ0KEeHHSI. CTPYKTYpHBIE (POPMYJIIbI
OpraHuyYecKux BellecTB. ['omonorusi, wu3omMepusi. XUMHUYECKass CBSI3b B
OpPTraHUYECKUX COCAMHEHUSIX — OIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kmaccuuKauu OpraHUYECKUX BemiecTB. HoMmeHkmatypa
OpPraHUYECKUX COEJUHEHHM (CUCTeMaThuecKkas) ¢ TpUBUAJIbHBIE HAa3BAHUS
BAKHEWIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl H3YyYEeHHUS BEIIECTB M HUX MPEBpAllCHUIN:
O3HAaKOMJIEHHUE ¢ 00pa3iamMu OpraHUYECKUX BEMIECTB U MaTepHalaMHi Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPTraHUYECKHX BEIIECTB, HAOJIOJEHHWE U OINUCAHUE
JEMOHCTPALIMOHHBIX OMBITOB MO MNPEBPAIICHUI0 OPraHUYECKHX BEIIECTB IMpH
HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMU psig. MeraH u 3TaH —
MPOCTEUININE TPEICTABUTENN QJIKAHOB: (U3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKAEHUE B MPHUPOJE, IMOJYyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPOMUIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuy TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUApPATAIMH, OKHCICHUA W
MOJIMMEPHU3ALINH ), TOJTyYECHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MerwnOyraaueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOWCTBa (peakuusi mojaumepusauuu). [lomydyeHue CHUHTETUYECKOIO
Kay4yyKa U pPE3UHBI.

AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALlETUIIEH
— TMPOCTEUIHNA TIPEJCTaBUTENh AJKHHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUSI, TAJOTEHUPOBAHUS, THIpATALINH,
TOpeHusl ), MOJy4YeHUEe U MIPUMEHECHHUE.

Apensl. bensoin: coctaB, cTpoeHue, pU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  XuMuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUs U HUMPOBAHUS), noyuenue u npumernenue. TOKCUYHOCTb apEHOB.



I'eHeTnyeckass CBA3b MEXAY YIVIEBOAOPOJAAMH, IMPUHAMICKAIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHHMKH YTIIEBOAOPOJAOB. IIpupoaHbIi ra3 W IOIYyTHBIE
HedTauble Ta3bl. Hedth u e€ mpoucxoxaenune. Crocodbl mepepaboTku HedTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUH, KaTaluTU4YecKuil), mupoius. [IpomykTsl
nepepadoTku HepTH, UX MPUMEHEHUE B NMPOMBIIUICHHOCTH U B ObITYy. KameHHbINH
yToJb ¥ MPOAYKTHI €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEIIECTB M HX MPEBPAILCHUIN:
O3HAKOMJIEHHUE C 00pa3liaMHt IJIACTMACC, KaAy4yKOB U Pe3uHbI, Kojuiekuuu «HedTby»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M TajJOr€HONPOU3BOAHBIX,
IIPOBEJICHNE MPAKTHYECKOW PabOThI: OJYYEHHUE STUJICHA U U3YUYEHHE €TO CBOWCTB.

Pacuérnrbie 3amaumn.

Boluucnenuss mo ypaBHEHMIO XHMMHUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOAYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndeckue coelMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHL. METAaHOI W 3TAaHOJ: CTPOEHUE,
dbu3nYeckue U XUMHUYECKHE CBOMCTBAa (peakiuu C AaKTUBHBIMU METajllaMu,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), TpPUMEHEHHE. BOJIOpOJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHbele  COUPTHL. JTWICHIJIUKOIAb W  TJULEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHYECKHE CBOMCTBa (B3aMMOJEHUCTBUE CO IIETOYHBIMHU
MeTaJlJlaM{, KaueCTBEHHAs peakiusi Ha MHOTOaTOMHBIE cnupThl). [lelicTBue Ha
OpraHu3M 4esnoBeka. [[puMeHeHne TnnepruHa U STUJICHTJIUKOJIS.

@deHos: CTPOEHUE MOJEKYJbl, (U3UYECKHE W XHUMHYECKHUE CBOMCTBA.
TokcuunocTh penona. [lpumenenue genona.

Anpaeruzipl U kemowuwvl. DoOpmanpIETHl, aAUETAIbIACTU: CTPOCHHUE,
dusnueckre W XUMHYECKHE CBOMCTBA (PEAKIIMM OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIUH), OJIyYEHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE MTPeEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (PU3MUECKUE M XUMUIECKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, PeaKIus dTepudukanun), morydeHue u npuMenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. MbuIa
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JeHCTBUE.

Cnoxnple 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmaponm3
cnoxHbIX 3upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
pPOJIb XKUPOB.

YrneBompl:  cocrtaB, KiaccuuUKauMs ~ yriaeBojoB  (MOHO-, JHU- U
noyrcaxapuabl). [roko3a — mpocTedmmuii MoHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C THAPOKCUIOM
meau(ll), okucienne aMMruagyHbIM pacTBOpOM okcuja cepedpa(l), Bocctanosienue,
OpoKEeHUE TIIOKO3bI), HAXOXKJICHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dorocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnonosa kak npupojnbie noiaumepsl. CTpoeHre Kpaxmana u
HeUtoNI03bl.  PU3MuecKue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIH3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBPAILCHUIA:
IpOBE/IeHHE, HAOJIOJCHUE W OMHCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCICHUE ATaHOJIa
okcuzmoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICHCTBHE TJHUIIEpPUHA C
ruapokcusiom meau(ll)), anbrernaoB (OKMCIEHUE aAMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wMmenu(ll), B3ammopeiicTBHEe Kpaxmaiga C HOIOM),
IIPOBEJIEHNE NMPAKTHUUECKOWU paboThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcoaeprkallue opraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaKk aM(QOTEepHBIE OPraHUYECKue coequHeHNs. DU3nYecKue u
XUMUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riauiuHa). buonorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuapr.

benku kak mpupogHBIE BBICOKOMOJEKYJSApHBbIE coeanHeHus. llepBuunas,
BTOpUYHAs W TPETUYHAsI CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
TUAPONIN3, ICHATYpalsl, KAYECTBEHHbIE PEAKIINHY HA OEIIKH.

DKCTepUMEHTANIbHBIE METOJbl H3Y4YCHHs BEIIECTB M HX MPEBPAICHUI:
HAOJIIOICHUE U OMMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: A€HATypauus OEJIKOB MpU
HarpeBaHUM, IBETHBIC pEaKIUU OEITKOB.

BbIcOKOMOJIEKYJISIPHBIE COTUHEHUSI

OCHOBHbIE MOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AIIH, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUH —
HOJTUMEPU3ALIHS U TTOJIMKOHACHCAIIHS.

DKcrepuMEHTANIbHbIE METOJbl H3Y4YEHHs] BEIIECTB M HMX MPEBpallEHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4qyKOB.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaIMETHBIX CBSI3€M MPU U3yYEHUH OPTraHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS 4Yepe3 MCIOJNb30BaHUE Kak OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHSATHUH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTJEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIE MMOHATHSA: SBJICHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIHM3, CUHTE3, KiacCU(PUKAIUs, ePUOIUIHOCTh, HAOIIOIEHUE,
U3MEpEHne, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

duszmka: wmarepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKyIa,
SHEPreTUYECKHi YpPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OWOJOTMYECKH AaKTUBHBIC BemiecTBa (OCJNKH, YTJIEBOIBI, JKUPHI,
dbepMeHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
PECYPCHI.

TexHOMOTHSA: THINEBbIE TMPOMYKTHI, OCHOBHI PAIMOHAIBLHOTO THTAHHUS,
MOFOIITNE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE MperapaThl, MaTePHAIIBI U3
UCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTTAHUYECKAA XUMUA

Teoperuyeckre 0CHOBbI XUMHH

Xumuueckui snemMeHT. ATom. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHbBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacCIpeiesieHUs DIIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepunonnyeckuii 3axoH u [lepuoanueckas cuicteMa XMMHYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CBs3p NepuoanyecKkoro 3akoHa W llepuonnueckoil cucTembl
xumuueckux anemeHtoB . M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX JJIIEMEHTOB H
o0pazyeMbIX MMM TPOCTBIX M CIJIOKHBIX BEIIECTB IO TpyIIaM U MepUojam.
3HavueHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemecTBa. XHMHUYECKas CBS3b. BHUABI XUMHUYECKOW CBS3H
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, METajuInueckas). MexaHU3MbI
0o0pa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBsA3W (OOMEHHBI U  JIOHOPHO-
akienTopHeii). BomopomHas cBsi3b. BaneHTHOCTb. DJIEKTPOOTPHUIIATEILHOCTD.
Crenenb okucieHus. MOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMs.  3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKAX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT THIA KPUCTAUIMIECKON PEIIETKH.



[Ionstne o mucnepcHbIx cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10i1s BelecTBa B paCTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCMHECHUMN. Homenxkiarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTudeckas CBsA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIUX K PA3JIMYHBIM KJlaccaM.

Xumuueckass — peaknusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKON XHWMHH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHHS YSHEPTUH IPU XUMUUECKUX PEAKLIHIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pazau4HbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUUYECKOe paBHOBecue. DaKTOpbl, BIMUSIOIMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTrueckas nucconuanus. CuibHbIe U ciaadblie anekTpoautsl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHasl, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB WM UX MPEBPALCHUI:
neMoHcTpanus tabmun «[lepuoanueckas cucrema xumuueckux siaementos . U.
MenneneeBay, U3ydeHHUE MOJICNICH KPUCTAUIMUECKUX PEHIETOK, HAOJIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHUIA
BOJIOPO/ia B MPUCYTCTBUU KaTaIU3aTopa, ONPEAEICHUE CPelibl PAaCTBOPOB BEIIECTB
C MMOMOIILI0 YHUBEPCATILHOTO MHIUKATOPA, peaKIMi HOHHOTO 0OMEHa), TPOBEACHUE
IPaKTUYECKON paboThl « BiusiHUE pa3inuuHbIX PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKIm.

Pacuérnrbie 3amaun.

Pacuérel 1O ypaBHEHUSM XUMHYECKMX pEaKUHi, B TOM 4YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAS 10JIA
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerammer.  [lonoxenne HemeraiuioB B llepuognueckor  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa m 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMeEpe
KHUCIIOpO/a, cephl, pocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETANIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yrmepoma W KpemMHHS)) W MX  COCAWHEHUW  (OKCHIOB,
KHCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COCTUHEHHUI).

[IprumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COEAUHEHUN.

Meramnsl. [lonoxenune meramoB B Ileprnoamyeckoi cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O6mme Qusnyeckue cBoricTBa MeTaioB. CIUlaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN PSAJT HAMPSIKEHUI METaJIOB.



XUMHUYECKUE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, KaJUil, KaJIbIIMi,
MarHui, aTlOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mume cnocoObl mojgyueHus MeTtaioB. [IpuMmeHeHne MeTamioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 0Opa3lOB HEMETAIIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3aJ]]a4, HaOJOJICHUEe M OINHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHJIA ATIOMUHUS C PACTBOpAMU
KHUCIIOT U IIeJI0Yei, KaueCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnrblie 3agaun.

Pacuérel maccel BemiecTBa MM 00BEMA ra3oB MO WU3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacce WU 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BELIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMuu B 0OecrieueHHH 3KOJIOTUYECKOM, IHEPTeTUUYECKON U MHUIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeIULIMHBL. [lOHSATHE O Hay4YHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpenacraBienuss 00 OOHMMX HAYYHBIX MPUHIMUIIAX TPOMBIILICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXKHEUIINE CTPOUTEIIbHBIE
Marepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUaibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
ya00peHus.

XuMHUg W 3I0POBbE YEIIOBEKA: MPAaBUJIA HMCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIb30BAHUS MTPENapaToOB OBITOBOM XUMUU B
MTOBCEHEBHOM KU3HMU.

MexnpenMeTHbIE CBS3H.

Peanmzamusi  MeXIMpeIMETHBIX  CBsi3ed Mpu  M3yYeHUH  oOmed u
HEOpraHnveckorm xuMuu B 11 Kjacce OCylIeCTBISETCS YEPE3 MCIOJIb30BAHUE KaK
OoOIUX ©CTeCTBEHHO-HAYYHBIX TMOHATUW, TaK W TIOHATHH, SBISIOIMIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHBIE TMOHSATHS: HAy4YHBINH (DaKkT, rUmoTes3a, 3aKoH,
TEOpUsl, aHallu3, CHUHTE3, KiIacCUpUKAIMS, TEePUOJAUIHOCTh, HaAOIIOICHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Marepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IIMHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buomorus: kieTka, oOpraHm3M, SKOcHCTeMa, Owocdepa, Makpo- u
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MMOJE3HBIC UCKOIIaeMbIe, TOTUIMBO,
pECYPCHI.

TexHonorusl: XuMHUYECKasi MPOMBIIUICHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOMTEINIBHBIX MaTE€PUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IIHILIECBAS
IMPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTb,  IIPOU3BOJICTBO
KOCMETUYECKHX IpernaparoB, ITPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpUaoB,
3JIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
o0yJarouMMucss MpPOrpaMM CpeJHEro oOmero oopa3oBaHus (JUYHOCTHBIM,
METanpeJAMEeTHbIM U NpeaMeTHbiM). HaydHo-MeTogudeckoil OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHETO OOIIero
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEIIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUSA NpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIIEIYIOUIUE COCTABIISIONIME:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIAECHTUYHOCTU —
TFOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/IETICHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHIO;

LeJIeHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKUX TpaJUuLIUii 0a30BOM HAYKU XUMUHU;

TFOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMHU LETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJbTYpPhl U CIOCOOHOCTH CTaBHUTh
LEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MNpeAaMeTa «XHUMHsD» JOCTUTAIOTCS B
€AUHCTBE Y4YEOHOW U BOCIUTATEIBHON JEATENBHOCTH B COOTBETCTBHH C
I'YMaHHUCTHYECKUMU, COLUUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJlaMd POCCUHCKOIO TPa)KJaHCKOro OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOPMaMM W  M[paBWIaMHU  TOBEJECHUSA, CIOCOOCTBYIOLIMMHU  MpoLEeccaM
CaMONO3HAHUs, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JMYHOCTU
00yJarImMxcs.

JIMYHOCTHBIE pE3yJIbTaTbl OCBOCHMS MHpeaMeTa «XUMHUS»  OTpakaroT
cOpMUPOBAHHOCTh OMNBITA MO3HABATEIBHOM W MPAKTHUECKOW JEATEeIhHOCTU
00y4aromuxcs 1Mo peanu3aliy NPUHITHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00YYaIOUIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

IPEACTABICHUST O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUU B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITENLHOCTH MPU CO3JaHUH yUEOHBIX
IPOEKTOB, PEILICHNH YU€OHBIX 1 IO3HABATENIbHBIX 3aa4, BHIITOJIHEHUU XUMHUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEeHThI IpYTUX MPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH JESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIHIO
OTEYECTBCHHON XUMUU;

YBaO)XEHUs K Ipolieccy TBOpUYECTBA B 00JACTH TEOPUM U IMPAKTUUYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHUS HAyKH €CThb pPE3yJIbTar
JUINTEIbHBIX ~ HAOMIONEHUHN, KpPONOTIMBBIX OKCIIEPUMEHTAIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeca U I03HABATENBHBIX MOTUBOB B IIOJyYEHHUH U ITOCJIEIYIOIEM aHAIIN3E
MH(POpPMAIUH O IEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllH, CBA3aHHBIE C XUMUUYECKUMHU SBJIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M MOCTYNKH CBOUX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popmupoBaHHs KYJbTYPBbI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3I0pOBOro U 0Oe3omacHoro ooOpas3a >KH3HHU,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (pU3MdyecKomMy U
IICUXUYECKOMY 3/10POBbIO;

coOtofieHUs MpaBwil 0€30MacHOro OOpallleHHs C BEUIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWI HWHIWBHIYaJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBEICHUS B CUTYAIUIX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCHEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOiIeHHs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

5) TpyaoBOro BoCUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKON
JEATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW H  JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUEHHUIO0 MPodeccuid pa3aIuvyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYY, JIIOJSIM TPy/a U pe3yibTaraMm TPYAOBOMU JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJIbHOM TpPaeKTOpUU
oOpasoBanusi, Oynymiei mnpodeccud U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHYECKHUX IMPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COITUATTBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTIDKEHUW XUMHH  JUIs
pelIeHs] BONPOCOB PAIMOHATILHOTO IPUPOAOIIONIb30BAHUS;

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIAIIMX BpEH OKPYKArOUIEH
IPUPOTHOW Cpefie, YMEHHS TPOTHO3WPOBATh HEOJIATONPHUATHBIE DKOJIOTHYCCKUE
TIOCJIC/ICTBUS MPEATPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HAJIMYHS PA3BUTOTO DKOJIOTMYECKOTO MBIIIUICHHS, YKOJIOTHICCKON KYIbTYPHI,
OTIBITA JEATEITbHOCTH 9KOJIOTHICCKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MMM B TI03HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHON
IPAKTHUKE, CIIOCOOHOCTH © YMEHHUS AaKTUBHO MPOTHUBOCTOSNTh HACOJOTHUHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CIeNU(PUKA XUMHU KaK HAayKH, OCO3HaHHS €€ pOoiu B
(GbOopMHUPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MPEICTAaBICHUS 00 OKPYKAIOMIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH TPOOJIEM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHU [IJII  COBPEMEHHOM
IIUBUJIU3AINN: B €€ TYMaHUCTHYECKOW HAITPABICHHOCTH M B&KHOUM POJIN B CO3/IaHUN
HOBOM 0as3pl MaTepHATbHOW KYyJbTYPhl, PEIMIEHUH TIOOATBHBIX MpoOJeM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOW, MUILEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIIOBUN
YCHENIHOTO TPY/la M SKOJOTUYECKH KOM(DOPTHOM KU3HH KaXKJIOTO WieHA OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAaHUS CYIIHOCTA METOOB
MO3HAHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiy4aeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SBIICHUM OKPY>KAIOIIETO MHUpa U



MIPOUCXOMSININUX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB ¥ UMEIOLTUXCS JAHHBIX C 1EJIbI0 TOTYYEeHHSI JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENILHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHust Ipo0ieM B pealibHbIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMoOOpa30BaHUI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B paziuyHbIX chepax mpodeccroHaabHOM

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpenmMeTHbIle pe3ybTaThl OCBOCHHs y4eOHOTO MpeaMeTa «XUMHUsS» Ha
YPOBHE CPEJHEr0o 00IIEro 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE  JUIS (GbopMHUpOBaHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCHUIUTMHAPHBIE (MEKIIPEIMETHbIE) OOIICHAYYHbIE TOHATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHeUu(PUKy METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHUE,
IPOIECC, CUCTEMa, HAyYHBIH (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBaHUE, HAOIIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHUBepcajbHble y4eOHbIC NEeHCTBUS (ITO3HABaTelIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIITUBHBIE), o0ecreunBarome dbopmupoBaHue GyHKIIMOHATHHOM
I'PaMOTHOCTH M COITUAIEHON KOMITETCHIIUN 00yYarOIUXCs,
CIIOCOOHOCTH 00yJaroIIIXCsI UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIMIUTMHAPHBIC, MUPOBO33PCHUECCKHUE 3HAHUS M yHUBEpCAJbHBIC ydeOHBIC
JIEVUCTBUS B IO3HABATEILHOM U COIMAIBHON MPAKTHUKE.

MertanpeaMeTHbIe PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMH W  PETyJISTHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJTbHbIMHU y4eOHbIMU MOo3HABaTeJbHBIMH
JefCTBUSIMMU:

1) 6a30Bble JIOrH4YecKue JAeicTBUS:

CaMOCTOSITENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MIPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh 1NN JESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTH)KEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTaBICHHBIMU LIEJISAMU;

MCIIO0JIb30BaTh MPU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIITh XapaKTEpPHbIE MPU3HAKU TMOHSATUM U yCTAHABIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS U1 OOBSCHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUH JUIS KiIacCU(PUKAIMM BEILECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABIMBAaTh MPUYMHHO-CICJICTBEHHBIE CBS3M MEXKIy H3Y4YacMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTMUECKHUE paCCYXICHUs (MHIOYKTHBHbBIE, JEAYKTUBHBIE, I10
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSX, (POPMYIHPOBATH BBIBOBI U 3aKIIOUECHMUS;

IPUMEHATh B MPOLECCE NO3HAHUS, UCIIONb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas popmylia, ypaBHEHHE XUMUYECKON peakluu
— IpU PEIICHUU y4yeOHBIX IMO3HABATENIbHBIX M MPAKTHYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHbIE MOJEIbHBIC NPEACTABICHUS JJI BBISABICHHS XapaKTEPHBIX ITPU3HAKOB
U3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIM.

2) 0a3oBbI€e HCCJIEI0BaTEILCKUE 1eHCTBHSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHYECKHUX
peaKLHnii;

(GbopMyIHpOBaTh LIEJIM U 3a/1a41 UCCIIEIOBAHUS, UCIOJIb30BATh MOCTABICHHBIE
U CaMOCTOATEIbHO C(OpPMYJIMpPOBaHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI 1Jis1 (D)OPMHPOBAHUSA TUIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUI;

BJIaJI€Th HABBIKAMU CAMOCTOSITEIBHOTO IUJJAHUPOBAHUS U IPOBEICHHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJI0M
npoLecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyJIHpoBaTh
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIIEI0OBAHMUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENIbCKOW M MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METO/I0B PEIIEHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3ITMYHBIX METOJ0B
NO3HAHUS.

3) padora ¢ unpopmanmeii:

OpUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HWH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XUMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHBbIE IOCOOUS,
pecypcbl MHTepHeTa), aHATU3UPOBaTh MH(POPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IPEICTABIICHHUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEYUBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TIOUCKE H
otbope wuHOOpPMANMK, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TIPEICTABICHHUS
uHpopManmu (cxemsl, rpadyKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IPHU PabOTE C XUMUYECKOMN
uH(poOpMaIMeil: MPUMEHATh MEXKIpPeIMETHbIE ((U3MUEeCKUEe W MaTeMaTHYECKHUe)
3HAKW U CUMBOJIbI, OpMYIIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CMMBOJMYECKHE CpEACTBA
HaTJISTHOCTH.

Ogy1aieHNe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU AeHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJa€MOM T€MbI B XOJ/i€ JUajora u/uiu
JUCKYCCHH,  BBICKa3bIBaThb  HACH, (OPMYJIMpPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOUW JCSITEIBHOCTH,
MOJTYYCHHBIX CAaMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBITIOJTHCHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y94aeMbIX BEIECTB, pealn3allid yIeOHOTO MPOEKTa U (POPMYIUPOBATH BBHIBOIBI
10 pe3yJibTaraM MPOBEAEHHBIX HCCIACAOBAHMM MyTEM COTJIACOBAHUS TO3WUIIUNA B
X0J1e 00CYXAeHUSI U 0OMEHAa MHEHUSIMH.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJISITHBHBIMH JeHCTBUSIMM:

CaMOCTOSITEIIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NeATETBbHOCTh, OMpenelisass e€ Ieau W 3a7add, KOHTPOJIHUPOBaTh M TIO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBAaTh MpejaraéMblii aJIrOpUTM JEUCTBUH IpuU
BBITIOJTHEHUH YYEOHBIX W HCCIENOBATENLCKUX 3a7ad, BBIOMpaTh HambOoJee
3¢ eKTUBHBIN CcrMOcO0 WX pemeHUus C yYETOM TMOJYyYCHHUS] HOBBIX 3HAHHHA O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESTEIHPHOCTA HA OCHOBE CaMOaHAIIN3a
CaMOOIICHKH.

INPEIAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenMerHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O XHUMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIU XUMUU B IO3HAHUH SIBIICHUIN IPUPOBI,



B (QOpPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (QYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIIeHUs] TPAKTUYECKUX 3a/1ad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MIPUPOJIHOM CPElIE;

BJIQJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKH DJIEMEHT, aTroM, JJIEKTPOHHAas
000110YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPULIATEILHOCTh, XUMUYECKAsI
CBS3b, CTPYKTypHasi (opmyna (pa3BEpHyTas W COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIpPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS TPYIINa, pauKall,
U30MEpHsl, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIIE€BOAOPObI, KUCIOPOA U
a30TcoJepKallue COEIUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMSI); TEOPUM U 3aKOHBI (Teopus CTPOEHUs
opraHnueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHHN SI3bIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalume B OCHOBE MOHUMAHWS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTHUUECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUH W
0€30MacHOM HCIOJIb30BAaHUM BAXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATEeIbHOCTH YeJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTMMCAaHUU COCTaBa, CTPOCHUS U MPEBPAIIEHUN OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JIJIS
COCTAaBJICHHSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHEHUN XUMHUUYECKUX PEaKIuH,
U3rOTaBJIUBaTh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEIIECTB JIJIsi WILIIOCTPAIlUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAMJICKHOCTb H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIAcCy/Tpynne COeAuHEHUN (YTJIeBOJOPOABI, KHCIOPOA U a30TCOAEPIKAIINe
COCIUHEHHUS, BBICOKOMOJICKYJISIDHBIE COCIMHEHMS), JaBaTb MM Ha3BaHUS MO
cuctemMatnueckorr HoMeHkiarype (IUPAC), a takxke mpuBOAWTH TPUBUAIHHBIC
HA3BaHUSI OT/AEJIbHBIX OPraHWYECKUX BEUIECTB (ITHIICH, NPOIMIEH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEpHH, (HEeHod, GopManbAeTHI, aleTalIbICTHA, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsI KUCJIOTA, TJIF0K03a,
bpyKTO3a, KpaxmMal, IeJUTI0I103a, TJIUIHUH);

c(OpPMHPOBAHHOCTh yMEHHUS OMPENEIATh BHUABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCIUHEHUX (OMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS TMPUMEHATHh TMOJOKEHUSI TEOPUU CTPOCHHUS
opranuveckux BemectB A. M. bytnepoBa st 00bsICHEHUST 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHHUN XapaKTePU30BaTh COCTAB, CTPOCHUE, GU3HUECKHE
U XMMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYECKHUX BEIIECTB (METaH, dTaH, dTHJICH, IPOTUJICH, alleTuiIeH, OyTaauen-1,3,
MeTui0yTaaueH-1,3, 6eH30J1, METaHOJI, dTaHOJI, STUJICHTJIUKOJIb, TIIMIIEPUH, (DeHOT,
aneTaibJIerull, MypaBbuHasl U YKCYCHAsl KMCIIOTBI, TII0K03a, KpaxmaJl, 1eJIIi0103a,
AMUHOYKCYCHAasl KHCJIOTa), WUTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIUNH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (pOpMyIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh UCTOUYHUKH YIIIEBOJOPOIHOTO
CBIPbs (HE(DTH, MPUPOAHBIN ra3, YroJb), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE POIYKTOB NEPepadOTKu;

c(OPMHPOBAHHOCT, YMEHHHA TIPOBOJIUTH BBIYUCICHHUS 110 XHWMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMaA, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 HCXOAHBIX BEILIECTB
VI IPOAYKTOB PEAKITHH ),

c(hOpMUPOBAHHOCTh YMEHHI BIaJAETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIX B XUMUU NIPH W3YUYEHUU BEIICCTB U
XUMHUYECKUX SBIICHUN (HaOJIFOICHHE, N3MEPEHHUE, SIKCIICPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMWYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMCHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUiia MOJIb30BAHUS XUMUYECKOU
NOCy/IoOl M JIabOpaTOPHBIM O0OpYJOBaHHWEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMUA B COOTBETCTBHHM C WHCTPYKIIMSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCT, yMEHUH ITUTAHHPOBATH W BBITIONHITH XHUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHHS] OPTAHMYECKUX BEIIESCTB MPU HATPEBAHHH, ITOTYUECHUE
ATUJICHA U N3YUYCHUE €TO CBOWCTB, KAUECTBEHHBIE PEAKITUU OPTAHMYECKIX BEIIECTB,
JIeHATypanus OEIKOB MPU HATPEBAHWH, [IBETHBHIC PEAKIIMH OCIIKOB) B COOTBETCTBUU
C TMpaBWJIaMW TEXHHUKH OE€30MAaCHOCTH TpU OOpalleHHH C BEMIECTBAMU H
7a00paTOpHBIM ~ O0OpYJOBaHUEM, MPEACTABIATh  PE3yJbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH YyPaBHCHUN COOTBETCTBYIOIIUX pEAKIUN U
(bopMyTHpOBaTH BHIBOJBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(bOpMAIINIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaru, HTepHET U Ipyrux);

chOPMHPOBAHHOCT, ~ yYMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECKHU
IEJI€CO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IEIAX
COXpaHEHHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATh



OIACHOCTh BO3JICHCTBUS HA >KUBBIE OPTaHU3MBI ONPEHACITEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMmbicia Tokazarens 1K, moscHsaT, Ha mpumepax crocoObl
YMEHBIIIEHUSI W TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUA HA OpPraHU3M
YeJIOBEKa,;

JUI O0yYaroIIuXCsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3710POBbS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CJIETNBIX M CIIA0OBHAAIIMX OOYYaIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpains misa 3anmucu XuMHYeCKUuX

dbopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPaKaloT:

c(hOpMUPOBAHHOCTh  MPEJICTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMUU B IIO3HAHUHU SIBJICHUHN MPUPOJIHI,
B (OpPMHUPOBAHUU MBIIIJICHUSI W KYJIbTYpbl JHUYHOCTU, €€ (DYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIIeHUs] MPAKTUUECKUX 3a7]a4 U SKOJOTUYECKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM CPELIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYCCKUH 3JIEMEHT, aToMm, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIA OOBEM,
BaJICHTHOCTb, BJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAs, MOHHAS, METAIUTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKA,
TUMBl ~ XUMHUYECKUX  PEAKIUM, PpacTBOp, DJIEKTPOIUTHI,  HEDJICKTPOJUTHI,
ANEKTPOJUTUYECKAs JUCCOLMALMS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakii, XUMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandeckuil 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBpAIICHUS HEPTrUn
OpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SI3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JEXKAIlMe B OCHOBE MOHUMAHHS MNPUUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHX SIBIICHUH, (PAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU 1 0€30TaCHOM MCIOJIb30BAHUH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM JESITEIILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHM BBISBISTh XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHUS MPU
OMMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALCHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIh30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHuss (OpPMYJT BEIIECTB M  yPAaBHCHHM XUMHYECKUX  PEaKIUH,



cuctematnyeckyto HomeHkIatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHbli Tra3, YTJEKUCIIBbIM Ta3, aMMHAK, TaméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINPEENISITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHHUSIX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJCHTHAsl, MOHHAs, META/NINYECKast, BOJOPOJHAS) B COSIUHEHUSAX, TUIT
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BelllecTBa (aToOMHasi, MOJIEKYJsipHas,
MOHHAs, METAJUTMYECKast), XapakTep Cpeibl B BOJAHBIX pACTBOpPaX HEOPTraHUYECKHUX
COCJIMHECHMU;

c(hOpMHPOBAHHOCTH YMEHHUM yCTaHaBJIMBAaTh MIPUHAIJIEXKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpENeNEHHOMY Kiaccy/rpyIie
COeMHEHUM (TTPOCThIC BEIIECTBA — METAJIBI U HEMETAaJIbl, OKCHIbI, OCHOBAHUS,
KUCIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHI PacKphIBaTh CMBICI MEPUOAMYECKOro 3aKoHa /1.
N. MenpeneeBa u 1€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX »dJeMeHTOB 1-4 mnepuoaoB Ilepuoanueckoit CcuCTEMBbI
xuMudeckux sjemeHToB JI. M. MeHnesneeBa, MCHONb3ys MHMOHATHS «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, O0BSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB W MX COCAUMHEHMU MO Mepuojam u
rpynmnam llepuoanueckoit cucremel xumuaeckux dnemMeHToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYIIECTBOBAHUE TEHETHUYECKON CBSI3M MEXK]y HEOPraHUYECKUMU
BEILECTBAMU C MTOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(DUIIMPOBATH XUMUUYECKUE PEAKIMU IO
pa3JIMUHBIM TPU3HAKaM (YUCITYy W COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 00OpPaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTAaBJISTh YPAaBHEHUS PEAKIUA Pa3TUIHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBHS, IPU KOTOPBIX ATU PEAKIIMU UAYT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOITUE
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PAaCIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;



cOpPMUPOBAHHOCTh ~YMEHHMM  PACKpPbIBaTh CYIIHOCTb  OKUCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA IMOCPEICTBOM COCTABICHUS AJIEKTPOHHOIrO OanaHca
ATUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuu OT pa3IMyYHbIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuui Jle laTense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepu30BaTh XHUMHUYECKUE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIUJICHHOTO TOJYyYEeHHUs] CEPHOM KHUCIOThI, aMMHaKa, a
TaKke C(POPMHUPOBAHHOCTH NPEJICTABICHUNM 00 OOUIMX HAYUYHBIX MPUHIMUIAX U
AKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYHCICHHUS C HCIOJIb30BAHUEM
MOHSTHUS «MACCOBasi J0JIs BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHUH Ira30B Mpu
XUMHUYECKUX PEaKIUsIX, MAacChl BEIIECTBA WIM 00bEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJHOrO M3 YYaCTBYIOUIUMX B peakluu
BEUIECTB, TEIJIOBOro 3(QeKTa peakiuyi Ha OCHOBE 3aKOHOB COXPAHEHHS] MacCChl
BELIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUJIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOM M J1a0OpaTOpHBIM O00OpYJOBaHHWEM, a TaK)Ke IMpaBwiIa OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHMSAMHM IO BBIIOJHEHHIO J1a0OPaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XHUMHYECKUI
AKCIIEPUMEHT (Pa3joKEHHE MEPOKCHIA BOAOPOAA B MPHUCYTCTBHM KaTalau3aTopa,
OMpeJeJIeHUEe Cpelbl pPacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO
UHAUKATOPa, BIUSHUE Pa3IU4HbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKLUH,
peaklMy HOHHOrO OOMEHAa, KAYeCTBEHHBIE pEaKIMu Ha CyiabQaT-, kKapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTHUOH aMMOHMS, PEIICHUE SKCHEPUMEHTAIBHBIX 337a4 10
TeMaM «Mertamey u «Hemertamiby) B COOTBETCTBHHM C MPAaBUJIAMU TEXHHUKHU
6e30macHOCTH TpHu OOpaIIeHNN C BEUIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHUEM,
NPEICTABIATh pPE3YyJIbTaThl XUMHYECKOIO JKCIepuMEeHTa B (QopMme 3amucu
ypaBHEHUH COOTBETCTBYIOUINX peakuii U GOpMyIHpPOBAThH BEIBOIBI HA OCHOBE 3TUX
pE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATh XUMHYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaluu, THTepHeT u 1pyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TIpaBUja  JKOJIOTMYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX
COXpAHEHUsI CBOErO 370pPOBbS M OKPYXKAIOIIEW NPUPOTHON Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs



cmpicnt Tokaszarens [IJIK, moscHAT, Ha mpumepax CHocoObl YMEHBIIEHUS U
IIPEIOTBPAILIECHUS UX BPEAHOIO BO3/IEMCTBUS HA OPraHU3M UYEJIOBEKA;

JUIsl 00YyYaronuxcsi ¢ OrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbS: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEUIECTB U
XUMHYECKUX SBJICHUH;

JUISL CHENbIX ¢ CIa0OBHAAIIMX OOYYaIOIUXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3iesioB U TeM (undposrbie)
Ne ni/m Konrpoabnsie | IlpakTuyeckue
NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Pazgen 1. TeopeTrnyeckne 0CHOBBI OPraHMYECKOH XHMHUH
IIpenmer opranndeckor xumuu. Teopus
11 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOIBI — ATKAHBI 2
59 HenpenenbHble yrieBoaopO/Ibl: aJIKEHBI, 5 1
AIKaUEHBI, aJIKUHbI
2.3 ApomMarndeckue yrieBoa1oposl 2
24 [TpupoiHbIE HCTOUYHUKHU YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznen 3. Kuciiopoacoaepxaiye opranHnyeckue coeinHeHus
3.1 Cnuptsl. ®enon 3
3.2 Anpaeruapl. KapOOHOBBIE KHCITOTHI. 7 1
CnoxHbIe 3(hUpbI
3.3 VriaeBoasl 3 1




Hroro o pasaeiny

13

Pa3znen 4. A3oTcoaepxamye OpraHnyecKkue coeTuHeHUus

4.1 AMUHBI. AMUHOKUCHOTHL. benku 3
Hroro no pazneny 3
Pasznes 5. BoicokoMoJieRyJIsIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[NPOTPAMME




11 KIIACC

KosauyecTBOo 4yacoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejioB 1 TeM uudpoBbie)
Ne ni/m P Kontpoubnsie | IlpakTuyeckue (mupp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckne 0CHOBbI XMMHUM
Crpoenne atoMoB. [lepuonndeckuii 3aKoH
11 u [lepnonnueckas cucrema XUMHYECKUX 3
anemenToB 1. . MenjeneeBa
12 Crpoenue Bemnectsa. MHOrooOpasue 4
' BEILECTB
13 XUMHUYECKUE pEeaKLIUN 6 1 1
Hroro no pasneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 MerTanasl 1
2.2 Hewmeramnsl 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BEILECTB
Utoro no pazneny 17
Pasznen 3. Xumus u :KU3Hb
3.1 XuMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




KAJIEHJIAPHO - TEMATUYECKOE IIJIAHUPOBAHUE YPOKOB XUMHUM 10 knacc (6a30BbIi yPOBEHB)
(1 YAC B HEJIEJIIO, 34 yaca B T'OJI)

Ne Ne BocnurarenbHas 3aga4a Hara ypoka
ypoka | ypoxa ypoka/ JI/3 XapakTepHCTHKA 0CHOBHBIX BH/IOB
1o 1o Tema ypoxa JAeSITeJbHOCTH YUeHHKA
npeam | Teme o naany | Io dakry
eTy
1 2 3 4 5 6 7
Pa3znes 1. TeopeTnuekcue 0CHOBBI Opranuveckoii xumun (3 yaca)
1.1.1IpeameT opranuyveckoii xumun. Teopusi cTpoeHuss oprannyeckux coeqnnenuii A.M.bytieposa (3 yaca)
1 1 Wucrpykrax mo OT u Th dDopMupoBaHue [Monp3oBaThest HHPOPMAIUCH U3
nepen pa6OTOI>'I B KaOUHETE NaTPUOTHIECCKOI'0 I[pyr‘HX HUCTOYHHUKOB JIS
XuMuH. BxoaHo# . BOCITMTAHMAL ) MOATOTOBKH KPATKUX COOOIIEHUH.
MOHHMTOPHUHT 3HAHUH - POJIb OTEYECTBEHHBIX YUEHBIX B | ['o10ByTH KOMIBIOTEPHBIE IPE3EHTALMH | 05,09 2023
IIpenmer oprannyeckon Pa3BUTUHU OPraHUYECKON XUMHH 0 TEMeE
XHUMUH, €€ BOBHUKHOBEHHUE, (M.T". Kyuepog, H./I.
pa3BUTHE U 3HAUCHHE 3enuHCKUH ). TIOBTOPUTH OHATHS
"XIMHUYEeCKHi 37eMeHT"
2 2 Teopus crpoenus ®opMHupoBaHHe 3HaTh 3Tallbl pa3BUTHSA
OpPraHMYECKUX COCIMHCHUY | MAaTPHOTHYECKOT O MPEJICTABICHUS O CTPOCHUU aToMa,
A. M. bytneposna, e BOCIIMTAHUA: CBSI3b MEXIy IUIAHETAPHOU MOJEIBIO
OCHOBHBIC TTOJIOKCHHS - POJIb OTEYECTBEHHBIX YUEHBIX B | CTpOCHUS aroma 1o Pesepdopay u
Pa3BUTHH OPraHUYECKON XUMHH | COBPEMEHHBIMU
(M.T". Kyuepos, H./I. KBaHTOBOMEXaHUYECKUMU 12.09.2023
3emuHaCcKuR). [IpounTtats 1.1, MIPEACTABICHUSMHI o TTOBEICHIHT A
TIOBTOPUTH 3aIKCH B TETPAIN JJNIEKTPOHA B aTroMe, HM3MEHEHHe
METANTMYECKUX W HEMETaJUIMYECKUX
CBOICTB aTOMOB JJIEMEHTOB B TPYIIIIe
CBEpXy BHM3 M B IEpUOJE CJeBa Ha
paBo
3 3 IIpencrasnenue o dopMupoBaHHe YMeTh onpenensite M30MepHhl,
KJ'IaCCI/I(bI/IKaHI/II/I IKOHOMUYECKHUX 3HAHUM: TOMOJIOTH, HpI/IHa,ZUIe)KHOCTL 19.09.2023
OPraHUYEeCKHUX BEILECTB. 3HATH/IOHUMATH/YMETh BEIIECTB, K DA3THYHBIM KIACCAM .09.
Homenxknarypa XapaKTepu30BaTh. OpraHMYeCcKHX COEIMHEHMiA;




(cuctemaTnyeckas) u
TPUBHAJIbHBIC HA3BAHUS
OpraHWYECKHX BEIICCTB

- COCTaB U OCHOBHBIE
HaTpaBJICHHS UCTIOJIb30BAHUS U
nepepaboTku HehTH U
MPUPOIHOTO Tasa;

Ha3bIBaTh M3YYEHHbIC BEIIECTBA IO
CUCTEMATUYECKOW, PAlMOHAIIBHON U
TPUBHUAJILHOW HOMEHKJIATypam

Pasnen 2. Yriaesogopozas! (13 uacos)

2.1 llpenenbHbIe YIJIEBOAOPOIbI —

ajakanbl (2 yaca)

®dopmupoBaHue 3HAaTh MOHATHS: PaJMKall, aTOMHBIC

IKOJIOTHYECKUX 3HAHMIA: S-,P- opOuTanm, TUOpUIN3AIIHS

3HaTh/MOHUMATH/YMeETh opOuTanei, MIPOCTPAHCTBEHHOE

onpeeNsTh: CTpOEHHE MOJIEKY T AJIKaHOB,

- IPaBUJIa 3KOJIOTHYECKH YIJIEPOIHBIA  CKeJleT,  TOMOJIOTHS,

IPaMOTHOTO MOBEJICHUS U CTPYKTypHast n30Mepus;
AJIKaHbL: COCTAB 1 6e30MacHOro oopalIeHus ¢ KIacCUDUKALMIO U HOMEHKJIATYpy
CTPOEHHUE, TOMOJIOTHYECKUM NPUPOJIHBIM Fa30M 1 AKAHOB 26.09.2023
pin HEPTEPOAYKTaMHU B OBITY U Ha

MIPOU3BO/ICTBE;

- DKOJIOTHYECKHE TIOCJICICTBUS

paznuBa He(hTH U CITOCOOBI

00pBOBI ¢ HUMU.

CocTaBuTh CTPYKTYPHBIE q)OpMyJ'IbI aJIKaHOB,

Ha3BaTh AJIKAHBI 110 CTPYKTYpHOU (opmyre

®dopmMupoBaHue 3HAaTh MOHATHS: PaJMKajl, aTOMHBIC

IKOJIOTHYECKUX 3HAHMIA: S-,P- opOuTanm, rHOpHUAN3AIUS

3HaTh/MOHUMATH/YMeETh opburarnei, MPOCTPAHCTBEHHOE

onpeeNsTh: CTpOEHHE MOJIEKYJT AJIKaHOB,

- IPaBUJIa 3KOJIOTHYECKH YIJIEPOIHBIA  CKeJIeT,  TOMOJIOTHS,

IPaMOTHOTO MOBEJICHUS U CTPYKTypHas n30Mepus;
Mertat u oTan — 6e30MacHOro oOpalIeHus ¢ KIacCUDUKALMIO U HOMEHKJIATYpy
[IPOCTENLINE QJIKAHOB, 03.10.2023

MpEeACTAaBUTEIIN aJIKAHOB

NPUPOAHBIM Ta30M U
HEPTENPOAYKTaMHU B OBITY M Ha
IIPON3BOJICTBE;

- SKOJIOTHYECKHUE MTOCIIEACTBHS
paznuBa He(hTH U CITOCOOBI

00pBOBI ¢ HUMU.
CoCTaBUTh CTPYKTypHBIE (HOPMYJIBI AJIKAHOB,
Ha3BaTh AIKAHBI 110 CTPYKTYpHOU (opmyre

2.2 HenpeaejbHble YIJeBOAOPOABI: AJIKeHbI, ATKAIUEHbI, ATKHMHbI (6 4acoB)




CoBepiieHCTBOBAaTh YMEHUS B
MBICJIUTEIBHON U

3HAaTh MOHATHA: CTPYKTYpHas U
IIPOCTPAaHCTBEHHAS HA30MEpHs,

HCCIIE0BATENBCKON WHAYKTHBHBIA U ME30MEPHBIN 3 EeKTHI,
JIEATENBHOCTH; aneTpodun U HYKICOpHUJ, OCHOBHBIE
ATIKeHBI: cOCTaB U TUIBl PEAKIUI M MEXaHU3M peaKLHH, 10.10.2023
CTpOEHHE, CBOMCTBA MPUPOJHBIE UCTOYHUKHU YIJIEBOJIOPOIOB
STWJICHOBOTO psiia © CIOCOOBI  MX
nepepabOTKy, BEIIECTBA M MaTEePHAIHI,
IIIPOKO HCIIONb3yeMble B TPAKTHKE
(yriaeBoxopoIsl)
7 dopmupoOBaTH YYBCTBO TOPAOCTH 3HaTh (U3MYECKUE CBONCTBA AJIKEHOB,
33 XMMHYECKYIO HayKy; TOTOBUTb K | 3aBUCUMOCTh (PH3MUYECKHX CBOMCTB OT
OTHUIEH U IPONHIEH — OCO3HaHHOMY BBIOOPY CTPOCHHUS aJIKEHOB
MpOCTEUIINE JaJIbHEeH el 00pa3oBaTeIbHOM 17.10.2023
MIPEICTaBUTEIN aIKEHOB TPAeKTOPHH; YUUTh YIPABIATh
CBOEI MO3HABATEIHHOMN
JIeATeTbHOCTBIO.
8 CriocoOcTBOBaTH Pa3BUTHIO YmMmeTh MIPOBOANTH XUMHYECKUE
[Mpaktuueckas padora No 1. | HABBIKOB CAMOCTOSITEIBHOTO peakuumu, MIOATBEPKAAOIINE
«ITomydeHune sTuneHa u NoVCcKa 3HaHWH, GOPMHUPOBAHUIO | XUMHUYECKHE CBOMCTBA YIIIEBOJIOPOAOB 24.10.2023
M3y4EHHE eTO CBOHCTB» Y CTaHOBJICHHIO
KOMMYHHKATHBHOM KYJIbTYPBI.
9 CoBeplIeHCTBOBAaTE YMEHHS B 3HaTh MOHSTHSA:
Anxanuensl. bByraguen-1,3 | MbICIUTENBHOM U | IPOCTPAaHCTBEHHAass M  CTPYKTypHas
1 MeTUIIOyTauen-1,3. HCCIIEI0BATENbCKON M30MEpHsI, TOMOJOTHSA, THOPUAN3AIUS
ITonyuenue JEATEIIBHOCTH; opbutaneii, conpsbkeHue, ocHoBHble | 07.11.2023
CHHTETUYECKOTO KaydyKa U THUIIBI PEAKINH B OPraHUYECKONW XUMHUH,
PE3UHBI WX MEXaHH3M.
10 Crioco0cTBOBAThH Pa3BUTHIO 3HaTh MOHSTHSA:
ATIKUHBL: COCTaB U HaBBIKOB CaMOCTOSITEJIEHOTO MPOCTPAHCTBEHHAas M CTPYKTypHad
0COOEHHOCTH CTPOCHHUS, MOVCKa 3HaHWH, GOPMHUPOBAHUIO | M30MEpHs, TOMOJOTHS, THOpHUIU3aLUs
TOMOJIOTUYECKHUN ps. U CTAaHOBJICHUIO opbOutaneii, comnpsbkeHHe, OCHOBHble | 14.11.2023

AneTwiieH — npocTenmmin
MPEICTaBUTENh ATKHHOB

KOMMYHUKATHUBHOU KYJIbTYpBI.

THIIBl PEAKIUH B OPraHUYECKON XUMUHU,
UX MEXaHU3M.
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CoBepuIeHCTBOBAaTh YMEHHS B

YMeTb Has3blBaTh YINIEBOJAOPOXBI IO

Beruncnenus no MBICIIUTEbHON U | CHCTEMAaTUYECKOH, palUOHAIBHOH U
YPaBHEHHIO XUMUIECKON HCCIIEeIOBATEIILCKOM TPUBHAILHOW HOMEHKIIAType 21.11.2023
peakiu JIeSITEIIbHOCTH;
2.3 ApoMaTH4yecKHe YIJIeBOAOPOABI — ATKaHbI (2 Yaca)
12 CoBepiIeHCTBOBaTh YMEHHS B 3HaTh MOHATHUA: CTPYKTYpHas U
MBICITUTENTEHON 1 | IPOCTpAaHCTBeHHAs W30Mepus S-, p-
HCCIIEI0BATEILCKOM opOuTany, TUOpHIW3aNMs OpOWTAJCH,
JIeSITEIIbHOCTH; rUOpUAN3anus opburarnei,
ApeHsl: OEH30J1 ¥ TOIYOII. COTIpPSIKCHHUE, MEKTPOHHO- | o 14 5093
TOKCHYHOCTH apEeHOB MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII, o
WHIYKTHBHBIA U ME30MEPHBIH ()P EKTHI,
anerpodusi M HyKIeo(UJ, OCHOBHBIC
THUIIBl PEAKIUK B OPraHUYECKON XUMUHU,
WX MEXaHH3M.
13 CriocoOCTBOBATh Pa3BUTHIO YMeTh OOBICHITH MPUPOAY U CIOCOOBI
I'enetnueckas cBs3b HABBIKOB CAMOCTOSITEIILHOTO o0pa3oBaHHsI ~ XMMHYECKOW  CBSI3H,
YTIIEBOJIOPOJIOB, NOWCKa 3HaHWH, GOPMUPOBAHUIO | HAa3bIBaTh apeHbl 10 TPHUBHAJIBHOM, 05.12.2023
IpUHAISKAIINX K Y CTaHOBJICHUIO palMoHaNBHONM W CHCTEMaTHYeCKOU
pa3IuYHBIM KlaccaM KOMMYHUKATHUBHOU KYJIbTYpBI. HOMEHKIIATYPE, ONPENENIATh H30MEDPBIL,
TOMOJIOTH
2.4 IlpupoaHbie HCTOYHMKHU YIJIEBOJAOPOAOB M MX nepepadorka (3 yaca)
14 ®DopMHUpPOBaHNEe HAYTHOTO 3HaTh NPHUPOIHBIE HMCTOYHHUKU
MHPOBO33PEHMSA: YTJIEBOJIOPO/JIOB, CIIOCO0BI ux
[IpupoaHbIe HCTOYHUKH 3HaTB/MOHUMATH/YMeETh nepepadoTKH, MPOIECCHl JIeKAIINEe B
YIJIEBOIOPOIOB: onpeaesfaTh: OCHOBE TMEPBUYHOM ©  BTOPUYHOU
MPUPOTHBIN Ta3 U - OOBsICHEHHE MaTEPHAITBHOTO nepepaboTKu He(TH, TMPOAYKTHL | 45 15 5093
MOy THBIE HE(TSHBIE Ta3bl, | €IUHCTBA BEIIECTB IMPHPOIBI (hpakIMOHHOM ITepeTOHKH HE(DTH. o
He(Th U IPOIYKTHI €€ MyTeM yCTAaHOBIICHUS
nepepadoTKu TEeHETHYECKON CBSI3U MEXKIY
KJIaccaMH OpraHuYeCcKUX
BEIIECTB
15 @opMUpOBaHHEe HAYYHOTO 3HaTh TNPHUPOIHBIE HCTOYHHUKH
Kamennsrii yrons u MHPOBO33peHUs: YTIIEBOIOPO/IOB, CTIIOCOOBI MX | 10199023

IPOAYKTHI €r0 IepepaboTKu

3HaTh/IOHUMATH/YMETh

OnpeieNATh!

nepepadOTKH, MPOLECCHl JeKallhe B




- O0OBsICHEeHHE MAaTEPUATTLHOTO
€IMHCTBA BEIECTB IPUPOJIBI
IyTEM yCTaHOBJICHUS
TEHETHYECKOM CBSI3H MEXITY
KJTaCCaMH OpraHHYEeCKUX

OCHOBE MEpPBHUYHOM H  BTOPUYHOMI
nepepadOTKH KaMEHHOT'O YIJIs

BEIIECTB

16 CIIOCOOCTBOBATH pa3BuTHIO | [IpOBOMTH pacyeThl MO XUMHUYCCKUM

KoHTpostbHas paboTa 10 HaBBIKOB CaMOCTOATENLHOTO (opMynaM 1 ypaBHEHHUSIM peaKInit
pasjieny «YIIICBOOPOB MTOMCKa 3HAHWK, (POPMUPOBAHHIO 26.12.2023
u CTaHOBJICHHIO
KOMMYHHMKAaTUBHOU KYJIbTYPBI.
Paznesn 3. Kuciaopoaconepskamnue opranudeckue coenfnHenusi (13 yacos)
3.1 Cnuptel. @enoa (3 yaca)
17 ®opMHupoOBaHHe 3HaTh Ba)KHEHIINE XUMHYECKHE
IKOJOTHYECKUX 3HAHMIL: NOHATHS: (YHKUHMOHAJbHAS TpYMIa,
3HaTh/MOHUMATH/YyMeTh KlaccupuKkamus WM HOMEHKIATypa
onpeefTh! KHCJIOPOJCOJIEPKAIIUX ~ OPTaHUYECKUX
- IpaBUJIa 3KOJIOTHYECKU COEIMHEHH, TOMOJIOTHS U U30MepHs
TPaMOTHOTO M 0€301acHOTO
[IpenenpHble OAHOATOMHBIE | OOpAIEHUs C TOPIOYUMU U
CIIUPTHI: METAHOJ U ATAHOJI. | TOKCHYHBIMU BeriectBamu, CMC 09.01.2024
Bonopoanas cBs3b B OBITY U OKpYXarollei cpene;

- IpaBUJIa TEXHUKU

0€e30MacHOCTH P BBIMOIHEHUH

MPaKTHYECKUX Pa0OT € LETbI0

(hopMUpOBaHUs OEPEIKHOTO

OTHOIIEHUS K CBOEMY 37I0POBBIO

U 310POBBIO0 OKPY’KaIOIIUX

18 @®opmupoBats 4yBcTBO ropaoctd | OUEHHBATh  BIHSHUE  XUMHUYECKOTO

32 XUMUYECKYIO HayKy; TOTOBUTD K | 3arpsA3HEHHUA OKpYXKarolled cpeasl Ha
MHOTrOATOMHBIE CITUPTHL: OCO3HAHHOMY %H60py 5 OpraHM3M YeJIO0BE€Ka U Ipyrue >KUBLIE 16.01.2024
STHIEHIIMKOIb ¥ TIHLEPHH HaﬂBHeHmeI/II 00pa3oBaTCIbLHON OpPraHHU3MBI, YMETh IIPOBOAUTH PACUEThI UL

TpacKTOpHH, y4HTL yHPaBIATE no  XHUMUYECKAM  dopMynaM |

CBOEI1 MO3HABATEIHHOMN YPABHEHMAM PeaKLuil.

JIeATeIbHOCTHIO.

19 ®DeHout: CTpOCHUE CoBepiIeHCTBOBaTh yMEHHS B | 3HATh BAKHEUININE XHUMHYECKHE | oo 01 500y

MOJIEKYJIbI, (pr3nuecKue u MBICIIATEJIbHOU MOHATHA:  (YHKIMOHAJbHAS TPYMIa, o




XUMHYCCKHE CBONCTBA,
MIPUMEHEHHUE

HUCCIEIOBATEIHLCKOM
JIeATEILHOCTH;

KIacCH(pUKaIMs U HOMEHKJIATypa
KHUCJIOPOJCOIEPKAIIUX OPraHUYECKUX
COCAMHEHMM, TOMOJIOTHSL U H30MEPHUsI

3.2 Aabaeruasl. Kapoonosbie kucaotbl. Cio:xkabie 3¢upbl (7 4acoB)
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CriocoOCTBOBATh Pa3BUTHIO YMmeTs MIPOBOANUTH XUMHYECKUE

HaBBIKOB CAMOCTOSATEIILHOTO €aKLUU MTOATBEPKJAIOIINE
Anbaeruapl: popMabaeru N peaKiuy, . ATBEPIKIAIONT,

MTOMCKA 3HAHUH, QOPMUPOBAHUIO | XMMHUYICCKUE CBOMCTBA AJIbJICTHIOB 30.01.2024
U aueTaibaerui. ALeToH

Y CTaHOBJICHHIO

KOMMYHHUKATHBHOU KYJIbTYPBI.

21 DopMUpPOBaHUE HAYYHOT'O 3HaTh BayKHEH I XUMUYECKUe
MHPOBO33peHHNS: NOHATHA: (YHKIHMOHAJbHAs TpYMIIa,
3HaTh/MOHUMATH/YMeTh KIaccupukams M HOMEHKIATypa
onpeaejasThb. KHUCIIOpoACOACpXKAIIIUX OPraHUYCCKUX

OJIHOOCHOBHBIE pea POACOACPAAIL P
- OOBsICHEHHE MaTepHAITEHOTO COEIMHEHH, TOMOJIOTHS I N30MEPHUS
MpeaeiIbHbIE KapOOHOBBIC
i €IMHCTBA BEIIECTB IIPUPOIBI 06.02.2024
KHACJIOTHI: MypaBbUHAS U
MyTeM yCTAaHOBIJICHUS
YKCyCHast .
TeHETHYECKON CBSI3U MEXKIY
KJIaccaMH OpraHuYeCKUX
BEIIECTB
22 CrnocoOcTBOBaTh Pa3BUTHIO Ymeth MPOBOIUTH XAUMHYECKUE
[IpakTideckas pabora Ne 2. | HaBBIKOB CAaMOCTOSITEITLHOTO peaxium, ITOATBEPKJAIOIINE
«CBoticTBa pacTBOpa MOVCKA 3HAHUN, QOPMHUPOBAHUIO | XHUMHUYECKHE CBOMCTBA yIIEBOJOPOIOB 13.02.2024
YKCYCHOHW KHCIIOTBD) Y CTaHOBJICHHIO
KOMMYHHUKATHBHOU KYJIbTYPBI.

23 ®DopMHUpPOBaHNEe HAYTHOTO 3HaTh BayKHEH I XUMUYECKUe
MHPOBO33PEHMS: NOHATHS: (YHKIHMOHAJbHAS TpYIIIa,
3HaTh/MOHUMATH/YMeTh KIaccupukanms M HOMEHKIATypa

CreapuHOBas M OJICMHOBAsl | ONpeAeTh! KHACJIOPOJCOJIEPKAIINX ~ OPTaHUYECKUX
KHACJIOTHI, KaK - OOBsICHEHHE MaTepHAIIEHOTO COEIMHEHH, TOMOJIOTHS I H30MEPHUS 20.02.2024

MMPEACTABUTCIIA BBICIINX
Kap60HOBLIX KHUCJIIOT

€JIMHCTBA BEIIECTB MPUPOIBI
MyTeM yCTAaHOBJICHUS
TEHETUYECKOM CBSI3U MEXIY
KJIACCAMU OPTaHUYECKUX
BEIIESCTB




24

®opMUpOBaHHEe HAYYHOTO YMmeTs MIPOBOANTH XUMHYECKUE
MHPOBO33peHUs: peakuum, MIOATBEPKJAIOIINE
3HaTh/IOHUMATH/YMETh XUMUYECKHE CBOMCTBA KUCIOT
Mp11a Kak COJIM BBICIIMX .
ONpefesfATh!
KapOOHOBBIX KUCIIOT, HX 27.02.2024
o - TPUYUHHO-CJIEJICTBEHHBIE
Morollee JelcTBre
CBSI3HM MEXTy CTPOECHHUEM,
CBOMCTBAMH W IPUMEHEHUEM
OpPraHMYECKUX BEIIECTB
25 ®opMHupoBaHHe 3HaTh BayKHEHIMe XUMUYECKUE
NATPHOTHYECKOTO NOHATH: (YHKIHMOHAJbHAS TpYMIa,
CroxHbIe 3QUPHI KaK BOCIIUTAHMA: KJIaccu(pUKalus 1 HOMEHKIIaTypa
MPOM3BOHBIE KAPOOHOBBIX | 3HATH/MIOHUMATH/ 05.03.2024
KHCJIOT. ['uaponns - pOJIb OTEYECTBEHHBIX YUEHBIX B A
CJIOXKHBIX 3(HPOB Pa3BUTHUU AHUIIMHOKPACOYHOM H
(hapMareBTHIECKOM
MPOMBIIUIEHHOCTH
26 ®opMupoBaHHe CocTaBnaTh ypaBHEHUS XHMHYECKUX
Kupsl: tuaponus, . .
BaJ1€0JIOTHYEeCKUX 3HAHWI: peakuuit
IIpUMEHEHUE, ) 12.03.2024
3HATH/MIOHUMATB/:
Ouosoruyeckas poib KUPOB
- OMOJIOTHUYECKYIO POJIb )KUPOB
3.3 Yraesoas! (3 yaca)
27 YrneBoabl: cOCTaB, ®opMHupoBaHHe 3HaTh BayKHeWIIne XUMHUYECKUE
KJIacCU(UKAIIHSL. BaJ1€0JIOTHYEeCKUX 3HAHWI: NOHATHS: (YHKIHMOHAJbHAS TpYIIIa,
Baxwueiimue - PackpbIBaTh POJib YIIIEBOJIOB B KJIacCH(UKAIMI 1 HOMEHKJIaTypa 19.03.2024
NPEACTAaBUTCIIN: IJII0K034, JKA3HEIEATEIIbHOCTH OPraHu3MOB
(hpyKTO3a, caxapos3a
28 ®opMHupoOBaHHe 3HaThb BayKHEWIINE XUMUYECKUE
KanMaJ'[ H LIEJUII0JI03a KaK BAJICOJIOTHYECKHX 3HAHUM: IIOHATHUA: (l)yHKLII/IOHaJ'ILHaSI I'pymnia, 02.04.2024
MIPUPOJHBIE ITOIUMEPBI - PacKpbIBaTh POJIb YIJIEBOIOB B | K/IACCU(UKALKSL U HOMCHKIIATYpa o
KU3HEACATEIbHOCTH OPTaHU3MOB
29 CIOCOOCTBOBATh pasBuTHio | IIpoBOIUTE pacdeTsl MO XUMHUYECKUM
Konrtponbhas pabota o o
asey HaBBIKOB CaMOCTOSITEIBHOTO | (hOpMYJIaM M ypaBHEHUSIM peakuuit
P NovcKa 3HaHWH, HOPMHUPOBAHUIO 09.04.2024
«Kucnopoaconepxarue
u CTaHOBJICHUIO

OpPraHn4CCKUC COCTUHCHU S

KOMMYHUKATHBHON KYJIbTYpBI.

Pa3nen 4.A30Tconep:xainiue opranuyeckue coequnenust (3 yaca)

4.1 AMuHbl. AMMHOKUCIOTHI. Bejiku (3 yaca)
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AMMWHBI: METHUJIAMHH U
aHUJINH

DopMHUPOBaAHUE
BaJICOJIOTHYECKHX 3HAHMIL:
3HaTh/IOHUMATH/YMETh
ONpefesfATh!

- OMOJIOTHYECKYIO POJTh
BUTAMUHOB M UX 3HAYCHUE IS
COXPaHCHHS 3I0POBbs YETIOBEKA,
3HaueHue (PePMEHTOB JJIst
KHU3HCACATCIBbHOCTH KUBbBIX
OpraHu3MoB

3HaTh BaKHEWIITNE XUMHYECKUE
HNOHATHS: (YHKIMOHAJbHAs TpyIIa,
KJIaccu(uKanus 1 HOMEHKIaTypa

16.04.2024

31

AMUHOKHUCIOTEI KaK
amM(oTepHBIC OpraHuYecKHe
COEIUHEHHUS, NX
OHOJIOrHYECKOE 3HAUCHHE.
IlenTunaer

DopMHUPOBaHUE
BaJICOJIOTHYCCKHUX 3HAHMIL:
3HaTh/IOHUMATH/YMETh
OnpefefATh!

- OMOJIOTHYECKYIO POJTh
BUTAMUHOB M UX 3HAYCHUE IS
COXpaHEHUs 37I0POBbS YEIIOBEKA,
3HaueHue pepMeHTOB st
JKU3HECSITCILHOCTH KUBBIX
OpraHu3MoB

3Hath BaKHEHIINE XUMHYECKUE
HNOHATHS: (YHKIMOHAJbHAs TpYIIIa,
KJIaccu(UKanus 1 HOMEHKIaTypa

23.04.2024

32

benku xak mpuponHbIe
BEICOKOMOIIEKYJISIPHBIS
COCIMHEHUS

DopMupoBaHue
BaJI€0JIOTHYECKUX 3HAHUI:
3HaTL/MIOHUMATD/.

- OMOJIOTHYECKYFO POITh
aMHHOKHCIIOT, 6enkoB, JJHK,
PHK

CocTaBnATh ypaBHEHUS XHMHYECKUX
peaxiuii

07.05.2024

Pazgen 5.BricokoMosIeKyasipHble coeqnHenns (2 yaca)

5.1 Ilnactmacesl. Kayuykn. BosiokHa (2yaca)

33

OCHOBHI)IC IIOHATUA XUMHUHN
BBICOKOMOJIEKYJIIPHBIX
COETMHEHU N

®opMHUpoOBaHUE
IKOHOMUYECKUX 3HAHUH:
3HaTh/MOHUMATH/YyMeTh
onpefesfTh!

- POJIb MOJIMMEPOB B
MIPOMBIIIEHHOCTH, MEIULIHE,
ObITY

IIpoBOaMTE pacueTbl MO XHMHYECKUM
(dhopMyaM 1 ypaBHEHHUSIM peakuuii

14.05.2024
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OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHni. IlmacTMaccsl,
Kay4yKH, BOJJOKHA

DopMHUPOBaAHUE
IKOHOMHUYECKHX 3HAHHUH:
3HaTh/IOHUMATH/YMETh
ONpefesfATh!

- pOJIb MIOJIMMEPOB B
MPOMBIIUICHHOCTH, MEIUITHE,
OBITY

IIpoBOomUTE pacdeTsl MO XUMUYCCKUM
¢dbopMynaM u ypaBHEHUSIM peaKknuii

21.05.2024




11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Konrpoabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHust

DJIeKTPOHHbIE
nudpoBbie
o0pa3zoBaTe/ibHbIE

pecypcbl

XUMHUYECKUH DJIEMEHT. ATOM.
DneKkTpoHHast KOH(HUTYpaIs aTOMOB

[Tepnonnueckuii 3axkoH u [lepuognueckas
cHUCTeMa XUMHUYECKHUX 3yeMeHToB [[. U.
MenneneeBa, UX CBA3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JICMCHTOB U UX COCIMHCHHUI
0 TpynIaM u neprojam. 3HaueHue
MEPUOIUUECKOTO 3aKOHA ¥ CHCTEMBI
xuMudeckux sneMmentoB .M. Menaeneera
B Pa3BUTUU HAyKHU

Crtpoenue BeniecTBa. XuUMHUYECKask CBSI3b,
€€ BUJIbI, MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BaneHnTHOCTh. DEKTPOOTPULIATETBHOCTb.
Crenenn okuciienus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[loHsiTHE O TUCIIEPCHBIX CUCTEMAX.
HcTuHHbBIE ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas 104151 BelllecTBa B pacTBOpe




Knaccugukanus u HoMeHKIaTypa
HEOPraHU4eCKUX COCIUHEHUN.
I'enernyeckas cBsi3b HEOPTraHUUECKUX
BELIECTB, Pa3JIMYHbIX KJIaCCOB

Knaccugukanus XuMHUECKIX peakuuil B
HEOPraHMYECKOM U OPraHN4eCKON XUMHH.
3aKOH COXpaHEHUsI MAaCChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

CkopocTb peakiuu. OOpaTHUMble PEaKIHH.
XUMHUYECKOE PABHOBECHE

10

[Tpaktnueckas padora Ne 1. « Bnusaue
pa3InYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOHN peakLum»

11

DNEeKTpOIUTUYECKAs AUCCOLUAITHS.
[Toustre o Bogopoanom mokaszareie (PH)
pactBopa. Peakunu nonHoro ooOMeHa.
I'mpponus opraHuyecKux u
HEOPraHUYECKUX BEIIECTB

12

OKuCIUTENEHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsiTue 06 aneKTponuse
pacIuIaBOB U PacTBOPOB COJIEi

13

KonTponbHas paboTa 1o pasuerny
«TeopeTndeckre OCHOBBI XUMHUI

14

MeTtanisl, uX IMOJIOKEHHUE B
[Tepnonnueckoi cucTeMe XUMUIECKUX
anemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOeHUst aTOMOB. O01HEe
(hU3UYECKUE CBOMCTBA METAIIIOB




15

CniaBbl METaIIOB. DJIEKTPOXUMHYECKHUI
PAIl HAPSHKEHUH METAIIIIOB

16

XUMHYECKHE CBOMCTBA BAXKHEHIIINX
METaJIOB (HATPHUH, KK, KaIbIUH,
MarHui, aJJlOMAHHAN ) U UX COSAUHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUH

18

XHUMHUYECKUE CBOMCTBA IIUHKA, KeJie3a U UX
COeIMHEHUH

19

[IpakTrueckast padora Ne 2. "Pemenue
AKCIIEPUMEHTAIILHBIX 33/1a4 TI0 TEME
«Metamab»"

20

Hewmeraniel, X MOJIOKEHUE B
[Teproauueckoil cucteMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTPOCHHUSI aTOMOB

21

Pu3nYeCKre CBOMCTBAa HEMETAIIIOB.
ATNoTponusi HEMETauIoB (Ha mpumepe
KHCIIOPOJIa, Cephl, pocdopa u yrieposa)

22

XUMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U
HUX COeOUHEHUN

23

XWMHYECKHE CBOMCTBA a30Ta, pocdopa u
HX COEAUHEHUI

24

XUMHYECKHE CBOMCTBA yTIIEPO1a, KPEMHUS
U UX COeIUHEHUU

25

[IpuMeHeHre Ba)KHEUILINX HEMETAIIIOB U UX
COeIMHEHUH




26

O0o0011IeHIE U CHCTEMATHU3alMs 3HAHUH 110
TeMe «HemeTanneny. Berauciaenus mo
ypaBHeHI/IHM XUMHUYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHUYECKUE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Perenue
HKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe
"Hemetanmst"»

28

KonTponbHas pabota no temam
«Metamne»y U «Hemerannbn

29

Heopranuueckue u oprannyeckue
kucaoTel. Heopranmueckue u
OpPraHU4eCKUEe OCHOBAHUS

30

AMdoTepHbIe HeOpraHHYECKHe U
OpraHUYEeCKHe COeTUHEHUS. | eHeTnueckast
CBSA3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIECTB

31

Pons xumuu B o0ecrieyeHun
HKOJIOTHYECKOM, IHEPTETHUECKON 1
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUN
MEIUIMHBI

32

[IpencraBienus o0 OOLMX HAYYHBIX
MPUHLHUIAX POMBIIUIEHHOTO MOJYYEeHUs
BaKHEUIIINX BEIIECTB

33

Yenmosek B MHPE BCIICCTB U MaTCprUaIOB

34

XHMHS ¥ 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[NPOT'PAMME

34







