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MHOACHUTEJIBHASA 3AIIMCKA

[lporpaMma 1o XMMHHM Ha YpPOBHE CpeOHEro oOmero oo6pa3oBaHUS
pazpaboTtaHa Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
dbeneparbHOM 00pa3oBaTEIbHON MPOTPAMMBI CPEIHET0 OOIIEero 00pa3oBaHUs
(®OIT COO), mnpencraBiaeHHBIX B  DemepanbHOM  TOCYIApCTBEHHOM
obpazoBarensHOM ctaHgapte COO, c¢ yuérom Konnenmuum mnpenogaBaHus
y4e0HOTO MpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OpTraHu3aiusax Poccuiickoi
@denepauny, peaTM3yOUMX OCHOBHBIE O0O0pa3oBarelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHH «Crparerun pa3zBuTusi BocnuTaHusd B Poccuiickoi
Oeneparuu Ha nepuona 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

[lporpamma opueHTHpOBaHA Ha pealu3alMi0 B IEHTpe 00pa3zoBaHUs
€CTeCTBEHHOHAYyYHOUN HampaBieHHOCTH «Touka pocTa», co3laHHOro Ha 0aze
MBOY Komckoit COII Ne4 ¢ wmenpto pa3BUTUS Yy  OOydaroImxcs
€CTECTBEHHOHAyYHOU IPaMOTHOCTH, COBEpIICHCTBOBAHUS HaBBIKOB
€CTECTBEHHOHAyYHOW HAINPAaBJICHHOCTH, a TaKXke JJIsl MPAKTUYECKOW OTpaboTKH
yueOHOT0 Marepuana o yuyeoHsiM npeameram « dusnkay, «Xumusny», «buonorus.
Hcnonb3oBanue 000pyaoBaHus LeHTpa « Touka pocTa» MO3BOJISIET CO3/1aTh
YCJIOBHSL:

® I pacUIUPEHUs COJAEP KaHUA IIKOJbHOTO XUMUYECKOT0 00pa30BaHus;
® I IOBBIIICHUS TO3HABATEILHOM aKTUBHOCTH 00 YUYaIOIIUXCS B
€CTECTBEHHOHAYUYHOU 001aCTH;
® I Pa3BUTHS IMUHOCTHU peOEHKa B Ipoliecce 00ydeHHUss XUMHH, €T0
crocoOHocTel, POpMHUPOBAHUS U YIOBIETBOPEHHSI COLUAILHO 3HAYUMbIX
MHTEPECOB U MOTPEOHOCTEN;
e 1151 paboThI C 0JapEHHBIMU HIKOJIbHUKAMH, OPTaHU3AL[MH X PA3BUTHUS B
pa3IMYHbIX 00JaCcTSIX 00pa30BaTEIbHOM, TBOPUYECKOM A TETHHOCTH.
[Mpumensis udpoBbie Ta00PATOPUU HAa YPOKAX XUMHH, YHAIIHECS CMOTYT
BBIIIOJIHUTH MHOECTBO JIA0OPATOPHBIX PadOT U 3KCIIEPUMEHTOB I10 POrpamme
OCHOBHOM LIKOJIBI.

OcHOBY NOJAX0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONpPEACICHUIO
oO11eit cTpaTernu 00y4eHus, BOCIUTAHUS U Pa3BUTHUSL 00yUarOIIUXCs CPEACTBaMU
yueOHoro npeamMera « Xumusi» 1t 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nojoxeHuss ®I'OC COO o B3auM0OOYCIOBIEHHOCTH LIEJEH,
COJIepKaHus, pPE3yAbTaToB OOydeHHs] W TpeOOBaHMA K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.



XUMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKaAMU
001meo0pa3oBaTeNbHON OpraHM3aIlid, SBJSECTCS HEOTHEMJIEMOM YacThIO HX
obpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIOIIMM OSTallOM pealu3alydyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOr0 00pa3oBaHUs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYJIbTYpPbI
YeIoBEeKa, a TaKKe OKOJOTHUYECKHM OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY
3JI0pOBbI0 W TPUPOAHON cpene. Peanmmsyercs xumuueckoe oOpa3zoBaHue
oOy4aroluxcsi Ha YpOBHE CpEHEro 0011ero 0opa3oBaHus CpecTBaMU y4eOHOTO
npeaMera «XuUMHS», COJEPKAHUE U TOCTPOCHUE KOTOPOTO OIPEICICHb B
nporpaMMe Mo XWUMHUU C Y4ETOM CIenu(UKd HAyKd XUMHUHM, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTrepUaIbHOM >KU3HU OOIIECTBA, & TAKXKE C YYETOM
OOIMX 1eNieil W TPHUHIMUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEeMBI cpeaHero oobiero oopazoBanus B Poccuiickoit deneparumu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK MIPaeT ocoOyI0 poJib B
COBPEMEHHOM IUBWIM3AIMHU, B CO3JIaHUM HOBOU 0a3bl MarepuaibHOU KYJIbTYPHI.
OHa BHOCHT CBOM BKJIaJ B JOPMHUPOBAHKE PAUOHATIHLHOT'O HAYYHOTO MBIIUICHUS,
B CO3/I1aHUE LEIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €UHCTBE
MPUPOJBI U YEJIOBEKa, KOTOpoe (GOopMUPYETCS B XMMHUU HAa OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEIO MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, X CBOUCTBAMHU U BO3MOKHBIMH 00JIACTIMU MTPUMEHEHUS .

TecHO B3aUMOJEHUCTBYS C IPYTMMHU €CTECTBEHHBIMU HAayKaMu, XUMHUS CTajia
HEOThEMJIEMON YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCTIEIITHOTO
Tpyda U KU3HU Kaxaoro uiieHa oOmiectBa. CoBpeMEHHass XMMHUSA Kak Hayka
CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJIOTUH HampaBl€HAa Ha pPELICHUE
00ANbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOTHYECKOW 0€30MaCHOCTH U OXPaHbl 3J0POBBS.

B cooTBercTBUMM ¢ OOUMMM LEISAMH W NPUHLUNAMU CPEIHEro OOIIETOo
oOpazoBanus coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO OATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM Ui BbIpaOOTKHM MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIMyMa, MPOJOJDKCHUS
00pa30BaHus B Pa3JIMYHBIX 00JIACTAX, HE CBSA3AHHBIX HEMTOCPEIACTBEHHO C XUMHEH.

CoCTaBIAIOMMMHA  TIpeAMEeTa «XUMHUS» SBISIOTCS 0a30BbIE€ KypChl —
«Oprannyeckas xumuss» U «OOmas W HeoOpraHW4eckKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsl KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHWI M0 HEOPTaHWYECKOW XMMUH (C BKIFOUCHUEM 3HAHUW M3 OOIIEH XUMUN) H
opranmyeckor xumuu. @opMupoBaHuEe JaHHOU CUCTEMbI 3HAHUM NIPU U3Yy4ECHUHU



npeaMera o0ecrneyruBaeT BO3MOXKHOCTb PAcCMOTPEHHUS BCEr0 MHOT000paszust
BEIIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB ¥ TEOPUN XUMHH.

Ctpykrypa conepxxanusi kKypcoB — «Opranuueckass xumusi» u «OOuias u
HEOpraHuyeckass XuMus» c(opMupoBaHa B Mporpamme Mo XMMHU Ha OCHOBE
CUCTEMHOTO IMOAX0Ja K H3YyYEHUIO Yy4eOHOro Mmarepuasa u OOYCJIOBJIECHA
UCTOPUYECKH OOOCHOBAaHHBIM  Pa3BUTHEM 3HAaHUA HA  ONPEIEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKONM XUMHUHU BEILIECTBA
paccMarpuBalOTCsl Ha YPOBHE KJIIACCUYECKOW TEOPHUHM CTPOCHHSI OPraHHMYECKUX
COCIMHEHUN, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX M AJIEKTPOHHBIX
OpeCcTaBiIeHUl O CcTpoeHuu BemecTB. CBeneHuss 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJOB A0 CJIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COCIMHEHHHA. B Kypce OpraHmyeckoyd XMMHH IOJY4arOT Pa3BUTHE
c(hopmMupoBaHHbIE HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus NIEpBOHAYAIbHBIC
NPEICTABJICHUS] O XUMUUYECKOH CBSI3U, KJIaCCU(PUKAUOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMHUECKOUN PEAKIIHH.

[lon HOBBIM yrjiomM 3peHus B npenmere «XuMus» 0a30BOr0 YpOBHs
paccMaTpuBaeTCs W3Y4YEHHbIM Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHuUs
TEOPETUYECKU MaTepuan M (PAKTOJOTUYECKHE CBEJIEHUS O BEIIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» OOydaromMMCsl MNPEIOCTaBISETCS BO3MOXHOCTh OCO3HAaTh 3HAuYE€HUE
NEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METO0JIOTUYECKHUX MMO3UIUH,
ry0ke MOHATb HMCTOPUYECKOE HM3MEHEHUE (PYHKIMHA STOro 3aKkoHa — OT
oboO0mmaronel 10 00bSACHSIOUIEH U TPOTHO3UP YIOIIEH.

Enunas cuctema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWMCTBaX U MPHUMEHEHUH, & TAKXKE O XMMHUECKUX PEAKIHSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnojHsercss B Kypcax 10 m 11 kimaccos
AIIEMEHTAMU COJEPIKAHUSA, HUMEIOIIMMH KyJIbTYPOJOTHUECKUI M MPUKIAJIHON
XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TOHHUMAHHIO B3aMMOCBSI3U XUMHH C
JPYTUMHM HayKaMU, PAacKpbIBAIOT €€ POJIb B IIO3HABATEIIbHOM U IMPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHUS K TMPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPUIOKEHUNA XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOJieMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBAaTh MH(DOpMALIMIO U
OpPUMEHATh €€ MJi1 TIOTIOJIHEHHs] 3HAaHWM, pEIIeHUS HWHTEUICKTYalbHbIX U
HKCTIEPUMEHTAITLHBIX UCCIIEA0BATENbCKUX 3a1a4. B 11enom copeprkanue yaueOHOTro
npenmera «XUMHS»  JTaHHOTO  YPOBHS  U3YYEHHs] OPHUEHTUPOBAHO  Ha
dopmupoBaHUe y 00Yy4arOIMXCS MUPOBO33PEHUECKOM OCHOBBI JIl TOHUMaHMUS
bunocoPckux uien, TakuX KaK: MaTepHaTbHOE €AMHCTBO HEOPTaHUYECKOT O U
OpTraHUYEeCKOr0 Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM H



CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUN IMYTEM OSKCIEPUMEHTA U
pelieHUs MPOTUBOPEUMM MeXIy HOBBIMH (aKTaMH U TEOPETUUECKUMHU
NPEeaNoChUIKaMu, 0CO3HAHUE POJIM XUMUU B PEIICHUHU dKOJOTUYECKUX MPO OJieM, a
TaKoke mpo0JieM cOepexeHUsI FHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUs HOBBIX
TEXHOJIOTUM U MaTEpUAIIOB.

B muane pemeHuss 3amady  BOCHUTAHMS, pa3BUTHA M COLMAIM3ALMU
oOydJaronmxcsi MPUHATHIE NPOrpaMMOM MO XMMHUHU MOAXOABl K OIpPENeTeHUI0
COJepXaHUA W TOCTPOCHUS TMpEAMETa MperycMarpuBaloT (OpMHUpPOBaHUE
YHUBEPCAIBHBIX Y4YEOHBIX JCHCTBUN, HMEOIMX 0a30BO€ 3HAUYECHHE MJIA
pa3IM4YHBIX BUJOB [JEATEIbHOCTH: pELICHHs NpoOJieM, IMOUCKA, aHaIu3a u
00paboTku nHpOPMaALH, HEOOXO0IUMBIX JJIsl IPUOOPETEHHS OTIbITA MPAKTUYECKOM
U HUCCJIEI0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHHUU
XUMHHU.

B mpaktuke mnpenomaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
00pa30BaHus, TaK M HA YPOBHE CPEIHEr0 0011ero 00pa30BaHus, PU ONPEACICHUH
COJEPKATEIIbHOW XapaKTEpUCTUKU LENe H3Yy4eHHs] NpeIMeTa HalpaBlICHUEM
NEPBOCTENEHHOW 3HAUMMOCTH TPAJULIUOHHO NPU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NESTEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. C
METOIMYECKON TOYKM 3pPEHUs] TaKOW MOJXO0J K OMPENENCHUIO Leled M3Yy4deHHs
IpeaMeTa SIBJISIETCS BIOJIHE OTPaBJAaHHbIM.

CornacHo NaHHOM TOYKE 3pPEHUS TJIaBHBIMM LEISIMU M3YYE€HHs IpeaMeTa
«Xumus» Ha 6a30BoM ypoHe (10 —11 k1) sIBISIOTCS:

e (opmupoBaHHEe CHUCTEMBl XHUMHUYECKMX 3HAHUN KaK  BaKHEHIIEH
COCTaBJISIIOILEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW
JexaT KIIOYEBbIe MOHATHS, (yHIaMEHTAbHbIE 3aKOHBI U TEOPUH XHMUH,
OCBOCHHE fA3bIKa HAYKH, YCBOCHUE W IMOHHMMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOI0 XapaKTepa, 03HaKOMJIEHUE C UCTOpHUei
WX Pa3BUTHS U CTAaHOBJICHUS;

e (GOpMHPOBAHUE U PA3BUTHUE MPEACTABICHUNA O HAYYHBIX METO/1aX MO3HAHUS
BEIIECTB U XUMHUYECKHX pEaKlUi, HEOOXOAUMBIX IJIsi TPUOOpETEeHUs
YMEHUN OPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOUN U MOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHMI U CIIOCOOOB EATENLHOCTH, CBA3aHHBIX C HAOJIIOJJEHUEM U
OOBSICHEHHEM XUMHUUYECKOTO JKCIEpPUMEHTa, COOJIIOJIEHUEM IpaBuil
0e30macHOT0 0OpAaICHUS C BEIIECTBAMM.

Hapsiny ¢ atum, coaeprkaresibHas XapakTEpUCTHKA LENEH U 3a/1a4 N3y4YEHUs
IpenMeTa B IporpaMMe o XMMUN YTOYHEHA U CKOPP EKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CHUCTEME CpelHero oomiero oopasoBanusi. Ceronns B



OpernojaBaHud XUMUM B OOJbIIEH CTENeHW OTHAaéTcsl NpPEearoyuTeHHUe
NPAKTUYECKONW KOMIIOHEHTE COJep>KaHusl OO0y4yeHHs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIITYCKHUKA 001Ie00pa30oBaTeIbHON OPTaHU3alliy, BIAJICIOUIET0 HE
HaObOpOM 3HaHu#, a (PyHKIMOHAILHOW TPaAaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSIMU aKTUBHOTO TMOJIy4€HUs] 3HAHUN U NMPUMEHEHHS MX B pealbHOU JKU3HU
JUTA peIIeHHs TPAKTUYECKUX 3a/1a4.

B cBsf3u ¢ 9TUM mNpu M3yyeHHHM NpeaMeTa «XUMHs» JTOMHHHUPYIOIIEe
3HaYeHHEe MPUOOPETAIOT TaKKe LU U 331a4H, KakK:

ananTanusi oOy4Jarolmxcsl K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIECIOCS MHPA,
dbopMHUpOBaHME  MHTEIUIGKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY NMPUHATUIO TPaMOTHBIX
peleHnid B KOHKPETHBIX KU3HEHHBIX CUTYAIHUSIX, CBS3aHHBIX C BEIIECTBAMU M UX
NpUMEHEHHEM;

dbopmMupoBaHue Yy OOYyYarOMXCS KIIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIICTEHIIMI), MMEIONMX YHHUBEPCATbHOE 3HAUYCHUE [JIsI Pa3MYHBIX BHJIOB
JESTEIIbHOCTU: PEIIeHUs] po0JieM, MOUCKa, aHau3a U 00padoTku nH(popmanuu,
HEOOXOJAUMBIX MJIi MPUOOPETEHUs] OMbITa AEATEIbHOCTH, KOTOpas 3aHUMacT
BAXHOE MECTO B T[O3HAHUM XUMHM, a TaKkke [JsI OLEHKU C TO3ULUN
HKOJIOTMYECKOW O€30MacHOCTU XapakTepa BIMSHUS BEHIECTB U XUMHYECKHUX
IPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE IO3HABATENIbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPYECKUX
crocoOHocCTEN 00yJaroIuMXCsi: CIIOCOOHOCTH CaMOCTOSITENIbHO PUOOPETaTh HOBBIE
3HAHUA N0 XUMHUH B COOTBETCTBUH C )KU3HEHHBIMU NOTPEOHOCTSMHU, UCTIOIb30BaTh
COBpPEMEHHbIE MHPOPMALIMOHHBIE TEXHOJOTHUM JJI MMOUCKA U aHAINW3a YUYeOHOU U
HAYYHO-TIOMYJIIPHOU MH(OPMALIMU XUMHUYECKOTO COJIEPKAHMUS;

(dbopMupOBaHUE U pa3BUTHE Y OOYJAIOMIUXCS ACCOLMATUBHOTO U JIOTUYECKOI0
MBIILICHUs, HA0JI0JaTeTbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJAMMBI, B YaCTHOCTH, NMPHU IUJIAHWUPOBAHUU U MPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCHHUTAaHUE Yy OOydalomuxcs YOSKIEHHOCTH B TyMAaHHUCTUYECKOM
HAMpPAaBJIEHHOCTH XUMHH, €€ BaXXHOW pOJM B pPEIIEHUH TI00aTbHBIX MpPoOJieM
palMOHAILHOTO MPUPOI0NOIb30BAHUS, TOTIOJIHEHUS] SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOILIEHUS K TPHUPOJIE U CBOEMY 3J0POBBIO, a TaKXKe NMPUOOPETEHHUs OIbITa
UCIIOJIb30BAHMSI TIOJMYYCHHBIX 3HAHWH Ui TMPUHSATUS TPAMOTHBIX PEHICHUA B
CUTYaIUsX, CBA3aHHBIX C XUMUUCCKIUMH SIBIICHHUSIMHU.

B ydyeOHOM mmaHe cpemHero oOImero oOpa3oBaHUS TMPEIAMET « XUMUS»)
0a30BOr0 YPOBHSI BXOJIUT B COCTAaB MpeIMETHOM 00s1acTu « ECTeCTBEHHO -HAy4YHbIE
IPEIMETHD.



OO6111ee YMCII0 YacoB, OTBEAEHHBIX /111 M3YUCHUS XUMHH, Ha 0a30BOM YPOBHE
cpexHero obmero oOpa3oBaHus, cocTaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezemo), B 11 knacce — 34 yaca (1 yac B Heneno).

Onucanue MaTepHaJbHO-TEXHHYECKON O0a3bl uHeHTpa «Touka pocrtay,
HCIOJIB3YeMOI0 JJIf peaju3anuu 00pa3oBaTe/]bHBIX IMPOrpaMM B paMKax
NnpenoAaBaHus XUMHHU

Hugposaa (komnvromepnasn) naoopamopusn (LIJI), nporpaMmMHO-anapaTHbIi
KOMILJICKC, JaTYMKOBas CHCTEeMa — KOMIUIEKT Yy4eOHOTO 000pyI0BaHUsA,
BKJIFOYAIONMN ~ M3MEPUTENbHBIM  OJOK, HWHTEp(EHc KOTOPOro TO3BOJSIET
oOecreunBarh CBs3b C MEPCOHATHHBIM KOMIIBIOTEPOM, W Ha0Op [1aT4YHKOB,
PETUCTPUPYIOLIUX 3HAYECHUS Pa3IMYHBIX buznYecKux BEJIMYMH.
Jlamuux memnepamypel — NpOCTON U HAAEKHBIN NATYUK, IPEIHA3HAYEH I
U3MEpPEHUsl TeMIlepaTypbl B BOJHBIX pPacTBOpax M B Ta30BbIX cpenax. Mmeer
Pa3IMYHBINI JManazoH U3MEPEHUN OT —40
1o +180 °C. TexHuueckue XapaKTEPUCTUKHU JAaTYUKA YKa3aHbl B MHCTPYKIMHU T10
DKCILTyaTallHH.

Jlamuux memnepamypvl mepmMoOnapHulil TNPEAHA3HAYEH JUII HU3MEPEHUS
temneparyp 10 900 °C. Hcnonb3yercsi mpu BHIIIOJIHEHUU padOT, CBSI3aHHBIX C
U3MEPEHUEM TeMIeparyp IUIAMEHHU, IUIABJICHHUS W Pas3JoKEHUs BEUIECTB.
Jlamuuk onmuyeckou naomuocmu (Konopumemp) — TpeIHA3HAYCH IS
U3MEPEHHUsI ONTUUYECKOH MIIOTHOCTH OKPAIIEHHBIX pacTBOPOB. Mcnomnb3yercs npu
n3ydyeHuu tem «PactBopb», «CKOPOCTh XUMHUYECKUX PEAKLUIDY, ONPEIEICHUN
KOHIICHTPALIUU OKPAIIEHHBIX HOHOB.

Jamuux pH npeaHasHadeH 1 U3MEpEeHHUs BOAOpoaHoro mnokaszarens (pH)
BOJIHBIX PaCTBOPOB B PA3JIMYHBIX UCCIIETOBAHUSIX 00OBEKTOB OKPYKAIOILEH CPEbl.
Jlamuuk 21eKkmponpoeooHocmu TPETHA3HAYEH I HU3MEPEHUs YAeIbHOU
AIIEKTPOTIPOBOJHOCTH >KUJIKOCTEH, B TOM YHUCJIE U BOJAHBIX PACTBOPOB BEILECTB.
[IpuMmeHsieTcsi 0OpW  HW3YYEHUH TEOPUU DIIEKTPOJUTHUYECKOW JTMCCOLMALINH,
XapaKTEPUCTHUK BOJTHBIX pacTBOpOB
Jlamuuk Xa0puo-uono6 WCIONb3YeTCS I KOJMYECTBEHHOTO OIPENEICHUS
COJep>KaHUsl MOHOB XJIOpA B BOJHBIX PacTBOpax, MOYBE, MPOAyKTax nuraHus. K
JATYUKY HOAKITI0YaeTCSI MOHOCEJEKTUBHBIN ANEKTPO]
(UCD) (paboumnii 37€KTpOJ), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT KOHIICHTPAIMH
OMpenesieMoro HWOHa, B JaHHOM CJiydae OT KOHIeHTpanuu aHuoHoB Cl-.
[ToTenman MCD onpeaenstoT OTHOCUTENBLHO 3JIEKTPO/1a CPABHEHUS, KaK TIPABUJIO,



XJI0pcepeOpsTHOTO.

Jamuux Humpam-uon06é TPEIHA3HAYEH I KOJIMYECTBEHHOI'O OIPENEICHUS
HUTPATOB B Pa3jMUHbIX OOBEKTAX OKPYXKAIOILIEH Cpeapl: BOAE, OBOLIAX, PpyKTax,

KOJIOACHBIX U3IEIUAX U T.1I.

Mukpockon uyugposoii npenHazHAuYeH AJIT U3Yy4YEHUS (POPMBI KPHUCTAJIOB H
HaOJII0/IEHNS 32 POCTOM KPUCTAJJIOB.

Annapam onsa nposeedenusn xumuueckux peakuyuii (AIIXP) npenHazHaueH i
MOJTY4YEHUSI U JIEMOHCTpAIMM CBOMCTB TOKCUYHBIX IMAPOB U Ta30B. JTHU BEIIECTBA
MOJIy4aloTcsl B KOJOe-peakTope, W MNpuU HarpeBaHuu (WM 0Oe3 HarpeBaHus)
ra3oo0Opa3Hple  BEIIECTBA MPOXOJAT UYepe3  MOIJIOTUTEIbHBIE  EMKOCTH
(HacaIKW) C paCTBOpAMH PEareHTOB, BCTYMAOT C HUMH B peakiuio. M30bITOK Tra3a
MOTJIOIIACTCS JKUJIKUMU W TBEPABIMU pEAreHTaMu, a TaKkKe aKTUBUPOBAHHBIM
yraém. AmmapaTr Yaille BCEro MCIOJb3YIOT ISl MOJy4eHHs] M JIEMOHCTpaluu
CBOICTB XJIOpa, CEPOBOIOPOJIA.

Ilpubop ona oemoncmpayuu 3a6UCUMOCMU CKOPOCM U XUMUYECKUX PeaKUUll
om  pasiuyHbLX  (Pakmopoeé - WUCIOJB3YIOT IPU  U3YYECHUM  TEMBL:
«CKOpOCTh XUMUYECKOW PEAKIMI U TEIUIOBOTO 3PPeKTa XUMUUECKUX PEaKIil.
[IpuGop 1a€T BO3MOMXKHOCTH SKCIEPUMEHTAILHO HCCIEA0BAaTh BIUSHUE Ha
CKOPOCTh XMMHUYECKHUX PEaKIUi cleAyonmx (hakToOpOB: MPUPOIbI PEarupyroumx
BELIECTB, KOHLIEHTpallUX pearnupyronmx BELIECTB, IUIOLIA N
rpaHunel  pasgena (a3 B TETEPOreHHbIX  cHCTeMaX  (IMOBEPXHOCTH
CONPUKOCHOBEHMSI MEXIY PpPEarupyroluMU  BEIIECTBAMH), TEMIIEPATYpBhl,
KaTajlm3aropa, MHruouTopa.

Ilunemka-0o3amop — npucnocoOJieHUe, UCHOJb3yeMOEe B JIADOpATOPUU JJIs
OTMEPUBAHHS OMpPENEIEHHOr0 00bEéMa KHUIKOCTU. [IMNeTKH BBIMYCKAIOTCS
NEPEMEHHOT0 ¥ TIOCTOSHHOTO 00béMa. B KOMIUIEKTHI 000pymOBaHUS IS
MEIUIMHCKHAX KJIacCOB BXOJISAT yIIOOHBIC MTUTICTKY - 7103aTOPbI
OJHOKaHAJIbHBIC, MMO3BOJIIONIMEC HACTPOUTh HEOOXOAWMBIM 00BEM OTOMpaeMoi
KHUJIKOCTH B TPEX PA3IMUHBIX THATIa30HAX.

bana kombunupoeannas TpeNHA3HAUCHA IS HArpeBa CTCKIAHHBIX U
baphopoBBIX COCYI0B, KOT/Ia TpeOyeTCsl co3/1aTh BOKPYT HAarpeBacMoro cocyaa
paBHOMEpPHOE TeMIIepaTypHOe Iojie, H30ekaTh MCIOJb30BAHUS OTKPBITOTO
IJIAMEHU u pacKaJI€HHOU AIEKTPUUECKOU COUPAIH. Kopmyc



KOMOMHUPOBAHHOW OaHM cHaelaH W3 amoMuHUA. JKHIKOCTHAs  d9acTh
KOMOMHUPOBAHHOW O0aHU 3aKPHIBAETCS KOJbIIAMU PA3JIMYHOTO JTHAMETPA.

Ilpuébop o0na nonyyenusa 2a3z08 WCTONB3YETCA IS TIOJNy4eHHUS HEOOJIBIINX
KOJIMYECTB ra30B: BOJOPO/Ia, KUCIOpoia (M3 EpOKCUAa BOJOPO/Ia), YIICKUCIOTO
rasa.



COAEPKXAHUE ObYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYECKOM XUMMH

[Ipenmer opraHMuecKoi XUMUU: €€ BO3SHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJyYEHUM HOBBIX BEIIECTB W MaTepUaloB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHBIE OJI0KeHUs1. CTPYKTypHbIE (OPMYIIbI
OpPraHMYeCKUX BemecTB. [omonorusi, wuzoMepusi. XUMHUYECKas CBsI3b B
OPraHUYECKUX COCTMHEHUAX — OJJMHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnenue o kmaccudukanmu opraHudeckux BemecTs. HoMenknarypa
OpPTAaHMYECKUX COCIMHEHWH (CUCTeMaTH4ecKas) W TPUBHAIbHBIC Ha3BaHUS
BOXHEHUIIIMX MPEICTABUTENECH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCNEpUMEHTATILHBIE METOJIbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUM:
O3HAaKOMJIEHHE C 0Opa3liaMyd OPraHMYECKUX BEIIECTB M MaTrepuajiaMu Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEUIECTB, HAOJIOJIEHUE U
OTNMCAHUE IEMOHCTPAIMOHHBIX OIBITOB [0 MPEBPAILEHUI0 OPTaHUYECKUX BEIICCTB
IIpY HarpeBaHuu (TUIaBJicHUE, OOYTIMBAaHUE U TOPCHHE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMU psAn. MeraH u 3TaH —
NPOCTEHIIME TPENCTABUTEIN AaJKAHOB: (PU3UYECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUsT U TOPEHMs), HAXOXKJIEHHWE B MPHUPOJE, MOJYyYECHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN Psii. DTUJIIEH U IPOTIUIIEH —
NPOCTEHIIME TPEICTABUTEIN AaJKEHOB: (PU3UYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJOTCHUPOBAHUS, THUIApATAlMM, OKUCIECHUS W
MOJIMMEPU3ALINHN ), TOTYYEHUE U TPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 u mertwiOyranueH-1,3: cTpoeHue, BakHEHIIUE
XUMHUYECKUE CBOWCTBA (peakuus noaumepusamuu). [lomydyeHne cMHTETHYECKOTro
KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUSL, TOMOJIOT MUECKUH psiji. ALICTUIICH
— TPOCTEHIIMK TPEACTaBUTENb AaJKWHOB: COCTaB, CTPOCHUE, (PU3UYECKHE H
XUMUYECKUE CBOMCTBA (PEaKlMy TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TH]IpATaIUH,
TOpEHUs), MOJTYyYECHUE U TPUMEHEHHE.

Apenbl. benzoi: coctaB, cTpoeHue, GU3UYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu raJloreHUpPOBaHUS U HUTPOBAHMS), TIOJIyYEHUE U MPUMEHEHUe. Toryon:
cocmas, cmpoenue, (usuyeckue U  XUMUYecKue Ceoucmea - (peakyuu
2aN02EHUPOBAHUSL U HUMPOBAHUsL), NodyyeHue u npumerenue. TOKCUUHOCTb



apeHoB. ['eHernueckas CBsI3b MEXAY YIJEBOAOPOJAMH, [P MHAMISKALMMHU K
Pa3IM4YHBIM KJIacCaM.

[IpupoaHbIE MCTOYHMKM YIJIEBOAOPOXOB. I[IpupoaHbI Ta3 M MNOMYyTHBIE
HedTsiHBIE Ta3bl. Hedth m €€ mpoucxoxaenne. CriocoObl mepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrel
nepepadOTKU He(TH, X IPUMEHEHUE B IPOMBIIIIEHHOCTH U B ObITY. KameHHbIN
yroJib U MPOAYKTHI €ro nepepadoTKH.

OKCHEPUMEHTAIIBHBIE METOJbl M3YYEHUS BEIIECTB W HX MNPEBPAIICHUN:
O3HAKOMJIEHHME € O0Opa3laMu IUlacTMacC, KaydyyKOB W PpE3UHBI, KOJUICKIUU
«Hedpte» u  «VYromp», MOAEIMPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJOB H
raJIOr€HONPOU3BOJHBIX, IPOBEICHNUE NPAKTUUECKON pabOThI: MOJYyYEHUE STUIICHA
Y U3yUYEHHE €r0 CBOMCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIECTBA WX IIPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00bEMY, KOJMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIUH).

Kucaopoaconep:xkamme oprannyeckue coeAMHEHUA

[IpenenpHble ONHOATOMHBIE CIUPTHI. METaHOJN M 3TAaHOJ: CTPOECHUE,
busnueckue M XUMHUYECKHME CBOICTBAa (peaklUM C aKTUBHBIMU MeETaJUIaMH,
raJlor€HOBOJIOPOJIaMU, TOpPEHHE), MpUMEHeHHe. BoaopoaHble CBA3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleMCTBHE METaHOIA U 3TaHOJIA HA OPTraHU3M YEJI0BEKA.

MHOrOaroMHble  CHUPTHI. ODTWICHIJIMKOJIb M T[JIUMUEPUH: CTPOCHUE,
busznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJEWCTBUE CO IMIEIOYHBIMU
METaJulaMHi, KaueCTBEHHas peakldsg Ha MHOTOaroMHble cupThl). JlelicTBue Ha
OpraHu3M 4esioBeka. [I[pumeHenne ramuepuHa U 3THUIIEHTJIMKOJIA.

@deHOJI: CTpOEHHE MOJEKYNbl, (QU3UYECKHME U XUMHUYECKHE CBOMCTBA.
TokcuunocTs (eHouna. [lpumenenue gpenona.

Anpnerunpl U kemonul. Dopmanbaeruj, aueTaIbACTHA: CTPOEHUE,

du3nyeckue U XUMUYECKUE CBOMCTBA (PEaKIUM OKHUCIICHHS W BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIIHNH), TIOJYYCHUE U IPUMEHECHNE.,

OnHOOCHOBHBIE Tpe/eibHble KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KMCJIOTBI: CTpOEHHUE, (PU3NYECKHe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oO1me A1 Kjacca KUCJOT, Peakius dTepupuKaum), moJydeHne U IpUMEHEHUE.
CreaprHOBas ¥ OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX
KHCJIOT. Mblla Kak COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEUCTBHE.

Cnoxxable 3¢uUpbHl Kak MNPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['uapomnus
cI0XHBIX 3¢upoB. XKupsl. ['uapomms xupos. [I[pumenenne xupoB. buogornaeckas
POJIb KHUPOB.



YrineBoawl: cocTaB, KiaccuuKalus ~ YIJIEBOJOB  (MOHO-, JH- U
nosrcaxapuabl). [ 1F0k03a — mMpoCTEHIMIT MOHOCAaXapHI: 0COOCHHOCTH CTPOCSHUS
MOJICKYJbI, (QHU3UYECKHe U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE C
ruapokcuaom menu(ll), okucneHne aMmmuadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TIIIOKO3bl), HAXOXIACHHE B MPHUPOJIC, TPUMEHEHNE,
ounosiornueckas posb. PorocunTe3. Ppykro3a Kak U30MEP TIIFOKO3HI.

Kpaxman u nemwmnosno3a kak npupojHbie noauMepbl. CTpoeHue Kpaxmana u
HeUT003bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBAa KpaxMmana (THApPOJIU3,
Ka4eCTBEHHAs PEAKIUS C HOJOM).

DOKCNEpUMEHTATIbHBIE METOJIbl M3Y4YEHUSl BEIIECTB U HUX MPEBPAICHUN:
MPOBEJICHUE, HAOJIOJCHUE U OIMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAaUECTBEHHBIE PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCJIEHHUE ATaHOJIA
okcuaom wmenu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
rugpokcugom meau(ll)), amsaeruoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wmeau(ll), B3aumomeiicTBUEe Kpaxmalia C HOJIOM),
MPOBEJICHUE MTPAKTUYECKON PadOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bbluncrienuss Mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WM MPOJYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIIUN).

A3oTCoepKaIIe OPraHuYECKUE COSTUHEHUS.

AMMHOKHUCIIOTHI Kak aM(POTepHbIe OpraHUYECKUe coequHeHus. Du3nueckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgorunueckoe
3HAUYCHUE aMUHOKUCJIOT. [lenTuasl.

benku kak mpuUpoaHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa O€lKOB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATypallKsl, Ka4eCTBEHHBIC PEAKITUN Ha OCIIKHU.

DKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB M HUX IMPEBpaIllCHUM:
HaOJIIOICHUE U ONMCAHUE IEMOHCTPAIMOHHBIX OMBITOB: JeHATYypalys OCJIKOB IIPHU
HarpeBaHUM, IBETHHIE PEAKIIUN OEJIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS

OcCHOBHBIE TTOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTETNCHb MOJMMEPHU3ALNN, CPETHSS MOJICKY I pHas
Macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHM —
MOJIMMEPU3ALINS ¥ TIOJTMKOHEHCAITHS.

DKCNEpUMEHTATbHBIE METO/Ibl HM3Y4YEHHUS BEIIECTB M HUX MPEBPAaIICHUN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOTHBIX M UICKYCCTBEHHBIX BOJIO KOH, TJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peann3anus MeXXIpeAMETHBIX CBSI3EM IPU U3YYEHUN OPTAHUYECKON XUMUHU B
10 xmacce OCYIIECTBIACTCS dYepe3 HCIO0Jb30BaHUE KaK OOIIMX €CTECTBEHHO -
HAYYHbBIX MOHSITUHN, TaK ¥ MOHSATUH, SBJSIOMIMXCS CUCTEMHBIMU JJISI OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O LUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBJICHUE, HAYIHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHUsl, aHAIN3, CUHTE3, KIacCU(UKaIus, NEpUOJUIHOCTh, HAOIIOICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHE.

®duszrka: Marepusi, DSHEpPrus, Macca, aroMm, OJJEKTPOH, MOJIEKYJa,
HHEPTETUYECKUN YPOBEHb, BEIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHUE
BEIeCTBa, (PU3NYECKHE BETMUMHBI U SUHUIIBI UX H3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHHU3ME,
dboToCHHTE3, OMOJOTUYECKHM AaKTHMBHbIC BelllecTBA (OCNKH, YIrJI€BOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAEMbIE, TOTUIUBO,
pPECypCHL.

TexHosorusi: MUILEBbIE TPOJYKThI, OCHOBBI PAIMOHAILHOTO TMHUTAHUS,
MOIOIIUE CPECTBA, JICKAPCTBEHHBIC U KOCMETUYECKHUE TIpenaparbl, MaTepuabl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIIAA U HEOPI'AHUYECKAS XUMMUA

Teopernueckue 0CHOBbI XUMHHU

XuMUYEeCKUd dJJIeMEHT. ATOM. Spo aroma, HU30TONBI. JIEKTPOHHAs
000104Ka. DHEPreTUICCKHE YPOBHH, MMOYPOBHUA. ATOMHBIC opOuTany, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHus NEKTPOHOB MO OpOUTAISIM B aToMax
AIIEMEHTOB TIEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHASA KOHPUTYpAIHSI aTOMOB.

[lepnonnueckuit 3akoH U llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB
J. . Menneneesa. CBsA3b EPUOIUUECKOTO 3aKOHA U [leprnoandecKor CUCTEMBI
xuMu4deckux anemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX WMH TMPOCTHIX W CJIOXKHBIX BEIIECTB MO TPYIMIaM W TMEPUOaM.
3HayeHue NePUOAUUYECKOT0 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BuAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsE HEMOJISIpPHAS W TOJISIpHAsi, MOHHAs, MEeTaJuIMueckas). MexaHu3Mbl
0o0pa3oBaHUsi KOBAJICHTHOW XUMHUYECKOW CBs3U (OOMEHHBIM UM JOHOPHO-
aKuenTopHeiil). BogopoaHas cBsizb. BaleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTb.
Crenenb okuciieHus. NOHBI: KATHOHBI Y AHUOHBI.



BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUS. 3aKOH
IOCTOSIHCTBA COCTAaBA BELIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOUN PEIIETKH.

[lonsiTe O AuCHEpCHBIX cUCTeMax. MICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1071 BEIeCTBa B pacTBOPE.

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUH. Homenkiarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3TUYIHBIM KJIACCAM.

Xumnueckas  peakiua. Krnaccudukanus — XUMHYECKMX — peakuuil B
HEOPTaHUYECKOM M OPTraHWYECKOM XMMHMM. 3aKOH COXPAaHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHUs U NPEBPALICHNS SHEPTUN IIPU XUMHUUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XumMu4yeckoe paBHOBecue. MakTopbl, BIMAIOIIME HA COCTOSHHE
xumMuueckoro pasHosecus. [Ipunnun Jle [Hlarense.

DunekTponuTrdeckas nucconuanvs. CuibHbIe U caa0bie 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KACJIAsl, HEUTpaIbHAas, IIEIOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKLIUN.

OKCHEPUMEHTAIILHBIE METOJBl M3YYEHUs BEIIECTB M HX IPEBPAILCHUM:
nemoHcTparus tadbmun «Ilepronnueckas cuctema xumMuueckux snementos 1. M.
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
ONMCaHUE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OTIBITOB (Pa3JioKEHHE NEPOKCHIA
BOJIOPO/1a B MPUCYTCTBUU KATAIM3aTOPa, ONPEAEIIEHUE CPEbl PACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCAIHHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
NPOBEACHHUE MPAKTUYECKOUN paboThl « BiusiHue paznuuHbIX PakTOPOB HA CKOPOCTH
XUMUYECKON pEeaKum».

Pacuérnblie 3anaun.

Pacuérel 1O ypaBHEHMSM XHMHMYECKHX PEAaKIHd, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUEThI, PACUETHl C HMCIOJIb30BAHUEM TMOHATUS «MaccCOBas
JIOJIS1 BEILIECTBAY.

Heopranmyeckasi xumus

Hemeraiuel.  Ilomoxkenne HemerauioB B llepuonuyeckont  cucreme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
duznyeckue CBOWCTBA HEMETALIOB. AIUIOTPONMS HEMETAUIOB (HAa TpuUMepe
KHCJIOpOJia, cephl, pochopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BOKHEUIMX HEMETALIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KUCJIOPOJICOAEPIKANIMX KKCIOT, BOJOPOIHBIX COSTUHCHHUH ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEAUHEHUM.



Mertaibl. [lonoxenne metaimoB B llepuognueckon cucTeMe XUMUYECKUAX
anemeHToB JI. 1. MenneneeBa. OcoOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEK
aroMoB MeTauioB. O6mue ¢uzndeckue cBoiicTBa MeTauioB. CIIaBbl METAIOB.
DJEKTPOXUMUYECKUI Pl HAPSIKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BAKHEWUIIMX METALIOB (HATpUM, Kajauil, KalbIuH,
MarHui, alFOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUIA.

OO6mme crnocoObl moaydeHus: MerawioB. [IprMeHneHre MeTawsioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIIbHBIE METOJbl HM3YYEHHS BEIIECTB M MUX MPEBPALCHUU:
U3y4eHHE KOJUICKIIMU «MeTaulbl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIILHBIX 3aj1a4, HAOJIIOJICHUE U OMNHCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH/Ia AIFOMUHUS C pacTBOpaMu
KHUCJIOT U ILEJI0OYEeH, KaueCTBEHHBIE PEAKIIMN HA KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.

Pacuérsl Macchl BelecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIUHU, €CITU OHO
U3 BEILIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Posib xumuu B 00€CreueHUU 3KOJIOTUYECKOM, SHEPTETUUECKOM U THUIIEBOM
0€e30MacHOCTH, pa3BUTHUM MEIUIIMHBI. [IoHSTHE O HAYYHBIX METOJIax MO3HAHUS
BEILIECTB Y XUMHUYECKUX PEAKIUU.

[IpenacraBnenuss 00 OOMmMUX HAyYHBIX NPHUHIUIIAX MPOMBIIIICHHOTO
MOJY4YECHUS] BXKHEHIIINX BEIIECTB.

UYenmoBeKk B MHpE BEIIECTB M MaTEpUAIOB: BAKHEUIIHUE CTPOUTEIbHBIC
MaTrepualibl, KOHCTPYKIIMOHHBIC MaTepualbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepUalIbl JJIsl JIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYE€CKUE U MUHEPaIbHbIC
yoOpeHus.

XuMmusi U 37J0pPOBbE YEIOBEKA: IMpPaBWIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia 6€30MacHOTO UCIIOIb30BaHUS PENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM XKU3HMU.

Me:xxnpeaMeTHbIe CBS3H.

Peamuzanust  MEXNpenMETHBIX  CBA3CH TIPU  HM3YYEHHUH OOmmed u
HEOpPraHn4ecKoil XuMuu B 11 Kiacce oCyIecTBISIETCS] YEPE3 UCIMOJIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHITHH, SBJISIOMIUXCS
CUCTEMHBIMU JJIs1 OTJEIbHBIX MIPEIMETOB €CTECTBEHHO -HAYYHOI'O IIMKJIA.

OO6mme ecTecTBEHHO-HAYYHbIC TMOHSTHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUsS, aHaIM3, CUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HAOIOICHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHUE, SIBJICHUE.



dusuka: MmaTepus, YHEPTHUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAANOAKTUBHOCTh, MOJICKYJIa, SHEPTETUIECKUN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3NUECKHUE BEMUYMHBI U €IMHUIIBI MX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3sM, OdKOocHcTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadmus: MuHepasbl, TOPHBIE TIOPOJIBI, MTOJE3HBIE HCKOTIAEMbIe, TOTUTUBO,
pecypchl.

TexHnomorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJUTypTHsl, TIPOU3BOICTBO
CTPOUTEIHHBIX MaTEPHUAJTIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, IMHUIICBAs
MPOMBINIICHHOCTh,  (hapMareBTHUECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO
KOCMETUYECKHUX TIpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIIEKTPOHHAS IPOMBINIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMSA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJHET'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS
oOydJaronmMucss TPOTpaMM CpemHero ooOmiero ooOpa3zoBaHuss (JIMYHOCTHBIM,
METANpeAMETHBIM W TpeIMeTHbIM). HaydHo-meronuueckoil OCHOBOM aJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJILTaTOB OCBOECHUS IMPOTrpaMM CPEIHEr0 OOIIETO
00pa30BaHus ABJISETCS CUCTEMHO-AEATEIILHOCTHBIN OAXO.

B cooTBeTCTBUM C CHCTEMHO-AEATEIILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JMYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIIHErO
o0111er0 00pa3oBaHus BBIACICHBI CIAEAYIONINE COCTABIISIIOIIHE:

OCO3HaHWE OOYYaIOIMMHUCS POCCUHCKON TPaKIAHCKOW HUJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHHIO;

HAJIMYUE MOTHUBALIMK K O0OYUYEHHUIO;

LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKACHUI JIUYHOCTH HA OCHOBE
KJIFOYEBBIX IEHHOCTEN U UCTOPUUYECKUX Tpaauluii 0a30BOI HAYKU XUMHU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIMXCsi PYKOBOJICTBOBAaThCS B CBOEH
JESTEIIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, NPUCYIIMMH LIEIOCTHOM
CUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYUE NPABOCO3HAHUSA SKOJOTUUECKON KYJIbTYPhl U CHIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH KMU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM U BOCIHUTATEIbHOM JEATEIILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U UJeaTaMi POCCUHCKOTO TPaXIAaHCKOTO OOINEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMU  TOBEIEHUS, CINOCOOCTBYIOUMMH  IpoLeccam
CaMOIIO3HAHUSA, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yYaroIIUXCA.

JInYHOCTHBIE pe3yNbTaTbl OCBOECHUA Ipeamera  «XUMHS»  OTPAKAIOT
c(hOpMHUPOBAHHOCTH OIBITA TMO3HABATEILHOM U MPAKTUYECKOU JEATEIbHOCTH
00ydJaronmxcs Mo peairu3aliy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YKCIIE B
YacTH:

1) rpaxxaaHCcKOro BOCHIUTAHUSA:

0CO3HaHMS 00 YJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPABOTIOPSIAKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUUICKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIILHOCTH NPHU CO3J4aHUHU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEIbHBIX 337a4, BBHIITOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHThI APYrUX MIPU aHAJIM3€ PA3JIMYHBIX BUIOB y4€OHOU AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA

LIECHHOCTHOTO OTHOWICHH K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIHIO
OTECUCCTBCHHOM XUMMUHU,

YBOKEHUS K MPOLIECCY TBOPYECTBA B 0OO0JACTH TEOPUU U MPAKTHUYECKOTO
IIPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO AOCTYIKECHUS HAyKU €CThb PE3yJbTaT
JUIMTENbHBIX ~ HAOJMIOAEHUM, KPONMOTIMBBIX OJKCIEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSIHHOTO TPYZa YUYEHBIX U IPAKTUKOB;

MHTEpPECA M TO3HABATEIbHBIX MOTHBOB B IIOJYYEHUM W MOCIEIYIOLLEM
aHaJM3€e UHPOpPMALIUU O MEPENOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€UECTBEHHOM
XHMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUs, 3TUYECKOTO NTOBECHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBSA3aHHBIE C XUMUYECKUMH SBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIEC PELICHHS], OPUEHTUPYACh HA MOPAIBHO -HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEAEHUE U MOCTYNKH CBOMX TOBAPHUIIECH C
MO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IMOCJEACTBUM 3THUX
MOCTYIIKOB;

4) popMHpOBaAHUA KYJIBTYPbI 310POBbSI:

NOHUMAaHMUS I[IEHHOCTEH 3J10pOBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMoIeHNs TIpaBUJl O€30TacHOTO0 OOpaleHWs ¢ BEIeCTBaMu B OBITY,
IMOBCEIHEBHOW )KU3HU U B TPYAOBOU JIESITEILHOCTH;

MMOHMMAHHSI L[IEHHOCTH TMpPaBWI WHAUBUAYAILHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U HKU3HU JIFOJIEH;

OCO3HaHMS TOCJEACTBUM M HEMPUATHUS BPEIHBIX MPUBBIUEK (YIOTpEOICHHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

5) TpyA10BOTr0 BOCIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HUCCIEN0BaTEILCKON
NEeSITEIbHOCTH, OOIIECTBEHHO IIOJE3HOM, TBOPUECKOM M JPYyrux BHUAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKHX 3aay
COLIMAIbHOM HAMPAaBJICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



UHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MPOQecCuil pa3ImuHOro pojia, B TOM
YUCJIE HA OCHOBE NNPUMEHEHUS ITPEIMETHBIX 3HAHNUMN 110 XUMHUU;

YB@)KEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaM TPYJIOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHIWBUIYATbHONW TPACKTOPUU
oOpazoBanusi, Oymaymier mpodeccur W pear3alui COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTEH 001IIeCTBA;

6) K0J10rH4eCKOro BOCIIUTAHHUSL:

HKOJIOTMYECKH ILIEJIECOOOPA3HOTO0 OTHOIIEHUS K MPUPOJAE, KaK HUCTOUHHKY
CYILLIECTBOBAHUS KU3HU Ha 3EMIJIC;

NOHUMAaHUS TJIO0AIBHOTO XapakTepa AKOJOTHYECKHX MPOOJeM, BIUSHUS
DKOHOMMYECKHUX ITPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIILHOU CPENBI;

OCO3HaHMsS HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTHMKEHUW XUMHH IS
pEeLEeHs] BONPOCOB PAlMOHAIILHOTO NMPUPOI0TOJIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPHUHOCAIIMX BPEI OKPYKAIOIICH
OPUPOJHON Cpeae, yMEHUsl MPOTHO3UPOBATh HEOJAroNpUsITHBIE SKOJOTUYECKHUE
NOCJIECTBUS MPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBpAILATh UX;

HAJIMYUS Pa3BUTOTO 3KOJOTHUECKOr0 MBIIIIEHHS, SKOJIOTHUECKOHN KYJIbTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSl MMU B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMATIBLHOMN
NPaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIE0JOTUU
xemooOouu;

7) HEHHOCTH HAYYHOT'O O3HAHUA:

Cc(hopMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPaKTHKU;

NOHUMAHUS CheuuUKY XUMHUM KaK HayKd, OCO3HaHUs €€ poJiu B
(GbopMUPOBAHUHM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU LEIOCTHOTO
IpeiCcTaBIEHUs] 00 OKPYKAIOIIEM MHUpPE Kak O €IUHCTBE MPUPOIBI U YENOBEKa, B
NO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEM M PpELICHUH MPOOJIEeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUHU i1 COBPEMEHHOM
UUBAJIM3ALMK: B €€ T'YMAaHUCTHYECKOM HAIMPABICHHOCTH W BAXHOW pOJM B
CO3/IaHUH HOBOMW 0a3bl MaTEpUATbLHON KYJIbTYphI, PEIICHUH TJI00ATBHBIX TPO0OIeM
YCTOWUYMBOT'O PA3BUTHUS YEIOBEYECTBA — CHIPhEBOMU, JHEPTETUUECKOM, ITUILEBOM U
HKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIMIIUHBI, 00ECTIEYEHUU YCIOBUMN
YCHEIHOTO Tpyda M 3KOJOTHYECKH KOMMOPTHOW >KM3HM KaXKAOTO 4UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH: ITOHMMAHHS CYIIHOCTH METOJI0OB
MO3HAHHUSA, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCIOJIb30BaTh



NOJTyJaeMble 3HAHUS JJIs aHaIu3a U 00BbSICHEHUS SIBIICHUN OKPYXKAIOILEro Mupa u
OPOUCXOASIIIMX B HEM U3MEHEHUH, yMEHUS JefaTh 000CHOBAHHbIC 3aKIIIOYEHHS HA
OCHOBE Hay4yHbIX (DaKTOB M MMEIOLUMXCS JAHHBIX C LENbI0 TMOJy4eHHUs
JIOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooJieM B peabHbIX )KU3HEHHBIX CUTYAlIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKON eI TEbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEpPHIBHOMY OO0pa3oBaHUIO U
caMO0OOpa30BaHUIO, K AaKTHUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMA 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpPEca K OCOOCHHOCTIM TpyJa B pa3jMuHbIX cepax NpoPpecCuoHaAIbHON
NESATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJIbTaTbl OCBOECHUS YUEOHOIO IpenMera « Xumus» Ha
YPOBHE CpeIHEero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE 11 (OPMUpOBaHHMA  MHUPOBO33PEHHS  OOYYarOIIMXCS
MEXKIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOICHAYYHbIE MOHATHUS, OTPaXKAIOIIIE
HEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa W cHelu(UKy METOJ0B MO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHUE,
npolecc, CUCTeMa, HaydHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOJIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCAJIbHbIE YueOHbIE ACHCTBUS (ITO3HABaTeIbHbIE, KOMMYHUKATUBHEIC,

pEryJiaTUBHbIE), obecrnieurBaroIIye dbopmupoBaHue (YHKIMOHAIBHOM
IPaMOTHOCTH U COLMATbHON KOMIETEHIIUY 00YJaroIuXCs;
CIIOCOOHOCTD oOyJaroumxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIEC, MUPOBO33PEHUECKNE 3HAHUSI U YHUBEPCAIbHbIC Y4eOHBIE
JIEUCTBHS B IO3HABATEILHON U COIMANIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JIEMCTBUSIMU.

OBilajleHNie  YHMBEPCAJbHBIMH  Y4e€OHBIMH  MO3HABATEJIbHBIMHU
AeicTBUSIMHU:

1) 0a30BbIe JJOrHYeCKHE EUCTBUS:

CaMOCTOSITENIbHO  (OpMYJMPOBATh U aKTyaJIM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPENENATh LEMu JEATeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHNS, COOTHOCHUTh PE3YJIbTATHI JICSITENIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCT0JIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISATh XapPaKTEPHbIC MPU3HAKU MOHSATUM M YCTAHABJIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS AJI1 00BSICHEHHSI OTJECNBHBIX (JaKTOB U
SIBIICHUM;

BbIOMpATh OCHOBAaHUS M KPUTEPUHM U1 KiIacCU(PUKAIMM BEIIECTB H
XUMHUYECKUX PEAKIINM;

YCTaHABIMBaTh IPUYMHHO-CJIEACTBEHHBIE CBS3M MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, IEAyKTHBHBIE, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHBOPEUHS B paccMaTpUBAEMBIX
SIBIICHUAX, (POPMYIIMPOBATh BBIBOJIBI U 3aKIFOUCHUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMBIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJEIH, TPE0OPA30BBIBATH MOJIEIIbHbIE IPEICTABICHUS] — XUMUYECKHM
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — NpU PELICHUH Y4eOHBIX MO3HABATENIbHBIX W IMPaKTUYECKUX 3a7ad,
NPUMEHATh Ha3BAHHBIE MOJIETIbHBIE MPECTABICHUS JJIS1 BHISBJICHUS XapaKTEPHBIX
NPU3HAKOB U3YYaEMbIX BEIIECTB U XMMUUECKUX PEaKLUM.

2) 0a30BbIe HCCJIEA0BaTEIbCKUE NeUCTBUA:

BJIAJIETh OCHOBAaMHU METOJIOB HAyYHOr'O TMO3HAaHUS BEUIECTB M XMUMHYECKUX
peaKuumii;

bopMyIMpOBaTh LIETH U 33]1a41 UCCIIEA0BaHUS, UCIIOIb30BaTh NOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAYe€CTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI 111 (POPMUPOBAHUS TUIOTE3BI M0 NPOBEPKE MPABUIHLHOCTH
BBICKAa3bIBAEMbBIX CYXKJICHUH;

BJIAJIETh HABBIKAMU CAMOCTOSITEILHOTO IUITAHUPOBAHUSA W TMPOBEJICHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOATh 32 XOJ0M
npoIecca, CaMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOpPMYyIUpOBaThH
000011IeHHsI ¥ BBIBOJIbI OTHOCUTEIBHO I0CTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTUET O MPOIETAaHHON PadboTE;

npuoOperaTh ONBIT YYEHHYECKOM MCCIIEAOBATENbCKOM H  MPOEKTHOM
JEeSTEIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJOB pEUICHUs NpPaKTUUECKUX 3a7ad, MPUMEHEHHUIO Pa3JIUYHBIX
METO/IOB TTO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NMYHBIX HCTOYHMKAX HHMOpManuu (Hay4dHO-
NOMyJsIpHasl JIUTepaTrypa XUMUYECKOrO COJEpKaHus, CIPaBOYHBIE MOCOOMs,
pecypcol MHTepHeTa), aHanu3upoBaTh UHOOPMAIIMIO PA3IUYHBIX BUIOB U (GopM
peICTaBJICHUS, KPUTUYECKU OIICHUBATh e JIOCTOBEPHOCTH "
HENPOTUBOPEUYNBOCTS;



dbopMynupoBarh 3anmpoChl U MPUMEHITh PA3IUUHbIE METOJIbI MIPU MOUCKE U
orbope wuH(pOpMaIMKU, HEOOXOAMMOW [UIs BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJBb30BaHUS HH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3jIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO (OpMYy  IpenCcTaBICHUS
uH(popMaIun (CXeMbl, TpaduKy, AUArpaMMBbl, TaOIULBI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIM S3bIK B KayecTBE CpEACTBa Ipu padore C
XUMUYECKOM wuH(pOpMalMel: NPUMEHSATh MEXIpeaMeTHble ((u3nueckue u
MaTeMaTU4YeCKUe) 3HAKU M CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-CUMBOJMUYECKUE CPENCTBA
HarJsiJHOCTH.

OBiajeHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€ iCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYHIECTBY O0CYX AaeMOW TEMBI B X0/1€ AUAJIOTA U/WJIH
JUCKYCCUM, BBICKa3blBaTh HJeH, (OPMYIUpOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTENBHO BBIIIOJHEHUS MTPEIJIOKEHHON 3aa4u;

BBICTYNATh C MPE3EHTALUUEH pe3yJbTaTOB MO3HABATEIbHOU AESITENHLHOCTH,
MOJIy4YE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEP CTHUKAMU ITPU BHITIOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB
U3Y4YaeMbIX BEILIECTB, pealn3alii yueOHOTO NpoeKTa u (OPMyIUpOBaTh BHIBObI
[0 pe3yJibTaraMm IPOBEAEHHBIX MCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULMNA B
X0J1e 00CYXJIeHUsI U 0OMEHa MHEHUSIMU.

OBiajleHUe YHUBEPCAJIbHBIMH PeryJIsITUBHBIMHY 1eCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATH M OCYLIECTBIISITh CBOK ITO3HABATEIIbHYIO
JNEATENbHOCTh, ONpEneisiss €€ Lend W 3aJadyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpeAJiaraéMblil  alTOPUTM JIEUCTBUIA TpHU
BBIMIOJIHEHUU YYE€OHBIX U HCCJENOBATEIIbCKUX 3aJlad, BbIOMpaTh Haubosee
3¢ dEeKTUBHBIN CMOCO0 MX pEelIeHUs C Y4YETOM IMOJy4YEHHs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAMOOILICHKH.

HPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE peE3yJbTaThl OCBOEHUSI Kypca «OpraHuyueckas XUMUS»
OTPaXKaKOT:

c(hopMUPOBAHHOCTh TMPEACTABICHUA O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pOJIM XWUMHUUA B TIO3HAHWM SIBJICHUU



Opupoasl, B (HOPMHUPOBAHMU MBIIUIEHUS W KYJIbTypbl JIMYHOCTH, €€
(bYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIs pEeLIeHUs MPAKTHUECKUX 3a/1a4
U SKOJIOTUYECKH 00OOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO M MMPUPOJTHOU
cpexne;

BIIQJICHUE  CUCTEMOW  XMMMYECKHX 3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIAraloONIMe TOHATHS (XMMHUYECKUN DJIEMEHT, aroM, 3JEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, XUMUYECKasl
CBSI3b, CTPYKTYypHasi (popmyina (pa3BEpHyTas U COKpalIEHHasi), MOJb, MOJISIpHAas
Macca, MOJISIpHBIA O0OBEM, YIVIEpOJHBIN cKener, (YHKIMOHAIbHAs TPYMIa,
paguKai, U30MepHUsl, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTJIEBOIOPOIBL,
KHCJIOPOJ M a30TCOJEpIKAME COCAWHEHUs, MOHOMED, IMOJIUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS ); TEOPUU U 3aKOHBI (TEOPHUsI CTPOEHUS
oprannyeckux BemecTB A. M. byTmiepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XHUMHH; MHUPOBO33PEHUECKHE 3HAHUS,
Je)Kale B OCHOBE IMOHUMAHUSA NPUYUMHHOCTA M CHUCTEMHOCTH XUMHYECKHUX
SABJCHUHN, (PAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, IMOJYYCHUU U
0€30MaCHOM HCMOJIb30BaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATENbHOCTH YEIOBEKA;

Cc(hopMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIEC MPU3HAKU TOHATHUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUS ITPU
ONMCAHWU COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTaHUYECKUX COCAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUH MCIOJIb30BATH XMMUYECKYI0 CUMBOJIMKY JJIs
COCTAaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIECTB UM YpaBHEHUW XWMHUYECKHX pEaKluH,
W3TOTABJIMBATh MOJENA MOJIEKYJI OPTaHUYECKHX BELIECTB ISl WILTHOCTPALUHA UX
XUMHUYECKOTO ¥ NPOCTPAHCTBEHHOTO CTPOEHUS;

c(hopMHUPOBAHHOCTh YMEHUM YCTAHABIIMBATH MPUHAJICKHOCTh M3yYEHHBIX
OpPTaHUYECKHX BEIIECTB MO HX COCTaBY M CTPOEHUIO K OIPEAEIEHHOMY
KJIaccy/Tpynne CcoequHeHud (YrieBoJOpOAbl, KHUCIOPOJ U a30TcojepiKalye
COCIMHEHUS, BBICOKOMOJIEKYJPHbIE COEIMHEHMs), JaBaTh UM Ha3BaHUS IIO
cuctemarnueckoit HomeHnknarype (IUPAC), a takxe mpuBOIUTH TPUBHAIbHBIC
Ha3BaHUsI OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMUJICH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIUUEPHUH, (EHOJ, popMalbIeru, aueTaibJAeru, MypaBbuHas
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsA KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIIOK034,
bpykTO3a, KpaxMal, IeJUI0I03a, TIUIIH);

C(hOpMUPOBAHHOCTh YMEHHUS ONPENETSITh BHUABI XUMUYECKOW CBS3U B
OpraHUYECKHUX COeIMHEHUSX (OJMHAPHBIE U KPATHbIE);



c(hOPMUPOBAHHOCTh YMEHHS MPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa 1715t 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHUs MacChl BELIECTB;

c(hOpMUPOBAHHOCTh, ~ YMEHHUH  XapaKTepH30BaThb COCTaB, CTPOCHUE,
¢u3nyeckue W XMMUYECKUE CBOMCTBA TUIHMYHBIX MpPEICTaBUTENCH pPa3IMYHBIX
KJIACCOB OPTAHUYECKUX BEILIECTB (METaH, 3TaH, 3TWJIECH, MPOIWJIEH, AllCTUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, OEH30JI, METaHOJ, STAHOJ, STUJICHTJIUKOJIb,
IJIMLUEpUH, (DEHOJI, aleTalbJerul, MypaBbUHas M YKCYCHas KUCJIOTBI, TIIFOKO3a,
Kpaxmaj, LeJUIF0J103a, aMUHOYKCYCHAs! KHCJIOTa), WUTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKLUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hopMHUPOBAHHOCTb YMEHHUS XapAKTEPU30BaTh UCTOUYHUKH YTIIEBOAOPOIHOTO
Cbipbsl (HEQTb, NPUPOAHBIA Tra3, Yroljib), CHOCOOBI UX MepepaboOTKu U
NPaKTUYECKOE NPUMEHEHUE POIYKTOB NEPEPAOOTKY;

C(hOpMHUPOBAHHOCTh YMEHUN MPOBOJHUTH BBIYUCICHUS MO XUMHUYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA UCXOJIHOIO BEUIECTBA WM MPOAYKTa
peakuuMu IO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WM IPOJYKTOB PEAKLUN);

c(hOpMHUPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAaHM OO0 OCHOBHBIX
METO/1aX HAyYHOT'O MO3HAHMs, UCTI0JIb3YEMbIX B XUMUU MTPU U3YUEHUH BEILECTB U
XUMHUYECKUX SIBJICHUN (HaOJ0ieHre, U3MEpPEHHE, SKCTIEPUMEHT, MOJCIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbBIE XMMHUYECKUE 3HAHWUS Ui TPUHATHA PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsiX, CBSI3aHHBIX C BEHIECTBAMU M HUX
NPUMEHEHUEM;

c(hopMHUPOBAHHOCTH YMEHUI COOJIIOIATH MTPaBUJIA MOJIb30BAHUSI XUMUYECKOM
MOCyA0H | JIaDOpaTOpHBIM O0OPYJOBAaHUEM, a TaKXKe IpaBuja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

C(hOpMHUPOBAHHOCTh YMEHHUI IUIAHUPOBAThb M BBIMOJHATH XUMUYECKUN
HKCTIEPUMEHT (MPEBPALICHUS OPTAaHUYECKUX BEIIECTB NMPU HArPEBAHUM, MTOJTyUECHUE
TUJICHA W M3YUYEHHE €ro CBOMCTB, KAuE€CTBEHHbIE PEAKIUU OPraHUYeCKUX
BEIIECTB, JCHATypalusi OEKOB MPH HArpeBaHWH, LIBETHBIE PEAKIMU OENIKOB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKM OE€30MacHOCTH MNpHu OOpalIeHun C
BEIIeCTBAaMH M Ja0OpaTOpHBIM O0OPYIOBaHUEM, MPEICTABIATh PE3YyIbTaThI
XUMHUYECKOTO JKCIepUMeHTa B (opMe 3amucy YpaBHEHHM COOTBETCTBYIOIIUX
peakuuit u GopMyIUPOBaATh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(hOPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO
uHbOpMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHbopmaru, MIHTepHeT u Apyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWiIa  DKOJOTHYECKU
IIEIECO00PA3HOT0 TOBEACHUS B OBITY M TPYAOBOW JAESITEIHLHOCTH B IIEISAX
COXpaHEHMsI CBOETO 3J0POBbSI U OKPYXKAIOLIEH MPUPOJHON Cpeibl, OCO3HABAThH
ONACHOCTh BO3JICUCTBUSI HA KUBbIC OPTAaHU3MbI OMPEACIIEHHBIX OPTAaHUYECKUX
BEIIeCTB, MOHMMAasi cMbich mokasarens [1JIK, moscHATh Ha mpuMepax CIoCOOBI
YMEHBIICHUSI W TPEAOTBPALICHUS WX BPEIHOTO BO3JCHCTBUS HA OpPTaHU3M
YEeJIOBEKa;

TS 00y4aroumxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IMO3HAHUS BEIIECTB U
XHMHUYECKUX SIBIICHUM;

JUISL CIIENBIX U CJA0OBUASIIMX OOyYaroUMXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins a1st 3anucu XuMU4ecKux

bopmyi.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUA Kypca «OOImas u HeopraHu4eckKas
XUMUS» OTPAKAOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pOJIA XUMHH B T[O3HAHUU SIBJIICHUN
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXO0JUMOM J1JIs1 PEIICHHSI MPAKTHUYECKUX 3a71ad
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBbIO U MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIArAIOIIME TOHATHS (XMMHYCCKHH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJIGKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSIPHBIM O00BEM,
BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUYECKAsI CBA3b
(KOBaJICHTHAs, HOHHAsS, METAUTUYECKAsl, BOJIOPOIHAS ), KpUCTAUIAYECKas peIIETKa,
TUNBl ~XUMUYECKHX PEAKIUH, paCTBOP, DJIEKTPOJIMUTHI, HEIIEKTPOJHTHI,
ANEKTPOJUTUYECKAST JUCCOIMAIMSA, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON pEaKINM, XUMHUYECKOE PAaBHOBECHE); TEOPHH W 3aKOHBI (TEOpHS
INEKTPOJIMTUYECKON aucconuanuu, nepuoaudeckuit 3akon . WM. Menneneesa,
3aKOH COXPaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU
pU XMMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN A3BIK XUMUH,
MHUPOBO33PECHUECCKUE 3HAHUS, JICKAIIME B OCHOBE MOHMMAHUS MPUYMHHOCTH M
CUCTEMHOCTH XUMHYECKHUX SIBIICHUH, (haKTOJOTHUECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U O€30TIaCHOM HCTIOJIb30BAaHUHN BAKHEHIIIMX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JIEATCIbHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHMI BBISBJIATH XapaKTepHble MPU3HAKU MOHITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MIPU
ONMCAaHUKM HEOPTaHMUYECKUX BELIECTB U UX MIPEBPAILECHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISI
cocTaBiieHHss (OpMya BEIIECTB M  YpaBHEHUH XUMHUYECKHX pEaKLuH,
cuctemaruueckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbld Ta3, YIVIEKUCIBIM Ta3, aMMHaK, rami€Has
U3BECTh, HErall€Hast U3BECTh, IUThEBAsI COJA, TUPUT U JPYTHUE);

c(hopMHUPOBAHHOCTH YMEHHIA OTIPEACTISITh BAICHTHOCTh U CTEIICHb OKHCJICHHS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJCHTHAas, HOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCAMHEHUSAX, THUI
KPUCTAUTMYECKOM PEETKH KOHKPETHOrO BeEUIeCTBa (aTOMHAs, MOJIEKYJSIpHas,
MOHHasl, METAJUTMYECKasl ), XapaKTep CPeabl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUM,

c(hopMHUPOBAHHOCTH YMEHUU YCTaHABIMBATh NPUHAIJICKHOCTh
HEOPraHWYECKUX BEHIECTB MO HMX COCTaBY K OMNPENEIEHHOMY KiacCy/TpyIie
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAIUIbl, OKCHJIbI, OCHOBaHMUS,
KHCJIOTBI, aMQOTEPHBIE TUAPOKCHUIBI, COJIN);

c(hopMHUPOBAHHOCTh YMEHU PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /1.
W. MenpeneeBa u J€eMOHCTPUPOBATH EI0 CUCTEMATUZUPYIOLLYIO, 00BACHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb DSIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1—4 mnepuoaoB Ilepuoamueckoil cucCTeMbl
xumudeckux sneMeHToB [I. WM. MenneneeBa, MCToONb3ysl MOHITHA «S-, P-, d-
AIIEKTPOHHbIE opOuTtamm, «IHEPTeTUYECKUE  YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COCIMHEH Ui
1o nepuojaam u rpymnmnam [lepuoanueckoit cucTeMbl XMMUYECKHUX 35ieMeHToB J]. W.
Menpeneena;

c(hopMHUPOBAHHOCTh YMEHHUI  XapakTepu3oBaTh (OMUCHIBATh) OOIIME
XUMHUYECKHUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3jIMYHBIX KJIACCOB,
MOATBEPKJATh CYIIECTBOBAHME T'€HETUUECKOW CBSI3UM MEXIY HEOPTaHWYECKUMHU
BEIIECTBAMH C TIOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hopMHUPOBAHHOCTbh YMEHHMSI KJIACCUPHUIIMPOBATh XUMUUYECKHUE PEAKIMU 10
pPa3IMYHBIM TpU3HAKaM (YHCIIy U COCTaBy PEarupyrolMX BEIIECTB, TEIJIOBOMY
b deKTy peakiuu, W3MEHEHHUIO CTEMEHEH OKHCJICHMs 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKinu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKUUM pa3IMYHBIX
TUIIOB, TMIOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO OOMEHa, yYUThIBAs
YCJIOBHUSI, IPH KOTOPBIX 3TU PEAKIIMH UIYT 10 KOHIIA;



c(hOpMUPOBAHHOCT, YMEHHMI TPOBOJUTH PEAKLUUH, TOITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIUI MMOCPEACTBOM COCTABIICHHS SJIEKTPOHHOTO OaaHca
ATUX PEaAKIINN;

c(hopMHUPOBAHHOCTH YMEHHIA OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IMYHBIX PAKTOPOB; XapaKTEP CMEIICHU XUMUIECKOTO PaBHOBECHS
B 3aBCUMOCTH OT BHEIIHEro Bo3aencTBus (npuHiun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTb XUMHUYECKUE MPOLECCHI,
JeXalpe B OCHOBE MPOMBIIUICHHOTO IMOJIyY€HUS! CEPHOUM KUCIIOThI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMIAX H
AKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHHUS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBasi JOJISl BEIIECTBA B PAaCTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B
pY XUMUYECKUX PEAKIUIX, MAaCChl BEHIECTBA WM 00bEMa ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, PEBPAIIICHUS U COXPAHEHUS YHEPT UM,

c(hopMHUPOBAHHOCTH YMEHHIA COOITIOATh MPaBWIIA TIOJIB30BAHUS XUMHYECKOU
NOCyI0M U J1adopaTopHbIM 00OpPYJOBAaHUEM, a TaKXKe MpaBuiia OOpalIeHUS C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH TI0 BBITIOJHEHHIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBHIMOJIHITH XUMUYECKUUN
HKCTIEPUMEHT (Pa3JIoKEHHE MEPOKCHIA BOJAOPOJIa B MPUCYTCTBUM KaTallM3aropa,
ONpENEICHNE Cpelbl pPacTBOPOB BELIECTB C IMOMOILIBIO YHUBEPCAILHOTO
WHIMKATOPA, BIUSHUAE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIHH,
peaklMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMu Ha cyibdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE YKCIIEPUMEHTAIBLHBIX 337a4 110
temam «Mertamnsy u «Hemeramisl») B COOTBETCTBUU C MpaBWIaMU TEXHUKU
0€30MacHOCTH TP OOPAIIEHNH C BEILIECTBAMU U JIAOOPATOPHBIM 000PYAOBaHUEM,
NPEJCTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
ypaBHEHH COOTBETCTBYIOIINX PEaKIUii U (GOPMYIMPOBATh BBHIBOJBI Ha OCHOBE
ITUX PE3YNITATOB;

C(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHDOpMaNKIO, TOJYy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CPEACTBa MacCOBOU
KOMMYHUKaIuM, IHTepHET U APYTrHX);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWiIa  DKOJOTHYECKU
IEIECO00Pa3HOTO TOBENCHUA B OBITY W TPYAOBOM NEATEIHHOCTH B IETSX
COXpaHEHMsI CBOETO 3J0POBbSI U OKPYXKAIOLIEH MPUPOJHON Cpeibl, OCO3HABAThH
OTNIACHOCTb BO3ECHCTBUS HA )KMUBBIE OPTaHU3MbI OTIPEICIEHHBIX BEILIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHITh Ha mpuMepax CHOCOOBI YMEHBIICHHUS |
MPEAOTBPALICHUS UX BPEAHOTO BO3JCHCTBUS HA OPTraHU3M YEJIOBEKA,;

JJ1s1 00y4arommxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IMO3HAHUS BEIIECTB U
XHMHUYECKUX SIBIICHUM;

UL CJETBIX W CHa0OBUASIMX OOYYarolMXCsi: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins st 3anucu XuMU4ecKux

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnsie | IpakTnueckue
NMporpaMMmbl Bcero o0pa3oBare/bHBIC
padoThI padoThI
pecypcebl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4e CKOM XUMHUH
[Ipeamer opranunueckoi xuMuu. Teopust
11 CTPOEHUSI OPraHUYECKUX COETUHEHUM A. 3
M. byrneposa
Hroro mo pazaeny 3
Paznen 2. YrieBoaopoabst
2.1 [IpenenvHbIE YIIIEBOAOPO/IbI — AJIKaHbI 2
99 HenpenenbHble yriieBoJOpO/Ibl: ajIKEHBI, 6 1
' QJIKa/IU€HbI, AJIKUHbI
2.3 ApomMaTH4ecKue YriieBO0PO/IbI 2
54 [IpupoaHbIe HICTOYHUKHU YITIEBOAOPOJOB U 3 1
' uXx repepaboTka
Hroro mo pazaeny 13
Paznen 3. Kuciiopoacoaep:kanme opraHuveckue coeJIrHe HUA
3.1 Cruprtsl. @eHon 3
39 Anbnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
' CroskHbIe QUpHI
3.3 YTeBo bl 3 1




Hroro no pasneny

13

Paznen 4. A3oTcoaepxkanme opraHM4ecKue coeJauHe HUs

4.1 AMUHBI. AMUHOKUCIOTHI. bemku 3
Hroro no pazneny 3
Paznean S. BeicokoMoJieKyJIIpHbIE cOeTUHEe HUS

5.1 [Mnacrmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3neJioB H TeM g poBbIe
Ne n/nt P Konrpoasusie | IlpakTnueckue (mapp )
NPOrpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThl
pecypcebl
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHHU
Ctpoenue atoMoB. [lepronnueckuii 3aKoH
11 u [lepuoanueckas cucreMa XUMUYECKUX 3
anemeHToB /1. 1. Menaeneera
12 Crpoenue BemectBa. MHOroo0pasue 4
' BEIIECTB
1.3 XUMUYECKHE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznea 2. Heopranuyeckasi XumMust
2.1 Mertanbt
2.2 Hewmerains 1 1
53 CBs13p HEOPraHUYECKUX U OPTAaHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Paznea 3. Xumus v :KU3Hb
3.1 XuMHus ¥ KU3Hb 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoabiibie | - Hpakruieckite u3y4yeHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeb
1 [Ipenmer opraHn4ecKkol XUMUH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUECHUE
Teopust cTpOEHUST OPraHUYECKUX
2 coequHeHuit A. M. byrneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpeacraBienue o KnaccupuKau
3 opranu4eckux Beuects. HomeHknarypa 1
(cuctemaTnyeckasl) U TPUBUAJIbHBIE
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTAaB U CTPOCHHUE, 1
TOMOJIOTUYECKUN PsIIL
Meras u 3TaH — npocTenme
° IIPEICTaBUTEIH ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOECHHE, CBOMCTBA 1
OTUJIEH U TPOINUJIEH — MPOCTENHIIE
! IIPEICTaBUTEIH AIKEHOB 1
8 [pakruueckas padota Ne 1. «llomyduenue 1 1
STHJIEHA U U3yYE€HHUE €r0 CBONCTBY
Anxanuensl. byraguen-1,3 u
9 metunOytanuen-1,3. [lomydenue 1

CUHTETHYECKOIO Kaydyka U PE3UHBI




AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHU,

10 TOMOJIOTHYECKUH psil. ALIETHIICH —
MPOCTEUIIMI MTPEACTABUTEND ATKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUYECKON
peakiuu

12 ApeHbl: 0eH3071 1 TOJTyoJI. TOKCHYHOCTh
apeHoB

13 I'eneTnyeckast CBSI3b YIIIEBOJIOPOJIOB,
NpUHAUIeKANMX K Pa3InYHbIM K1accam
[IpupoiHbIE NCTOYHUKN YIIIEBOAOPOIOB:

14 IPUPOJHBIN Ta3 U MOMYTHBIE HETSIHBIE
rasbl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoHbIe HCTOYHUKU YITIEBOIOPOJIOB:

15 NPUPOHBIN Ta3 U OMYTHBIE HE(PTSIHbIE
rasbl, HeQTh M MPOIYKTHI €€ mepepadboTKu

16 KonTponrsnas pabota mo pasaeny
«YTIeBo0pOaAbD)

17 [penenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BogopoaHas cBs3b

18 MHOTroaToOMHBIE CIIUPTHI: STHIICHTINKOIb 1
TIUIEPUH

19 @DeHOoI: CTPOCHHUE MOJIEKYIBI, (PU3HUecKue
U XMMHUYECKHE CBOWCTBA, IPUMEHEHNE

20 Anpaeruapl: GopMabaeTusl U
areTanpaerua. AleToH

21 OHOOCHOBHBIE ITPEebHbIE KAPOOHOBBIE
KUCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [pakruueckas pabota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KHCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAA KMCJIOTHI, KaK

23 HPEICTaBUTEIH BBICIIMX KapOOHOBBIX
KUCJIOT

24 Mpli1a KaK COJM BBICIIMX KapOOHOBBIX
KHCIIOT, X MOIOIIIEE JICHICTBHE
Cnoxxnble 3(Upbl KaKk MPOU3BOJHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX
3pupoB

%6 JKupsl: ruaponus, npuMeHeHue,
Ouooruyeckas poiib KUpPOB
VYrieBoapl: cocTaB, Kiaccu (KA.

27 Baxxneiinme npeacTaBUTENH: IIIIOKO3a,
dpykro3a, caxaposza

28 Kpaxman u nemntonosa kak npupoaHbie
MTOJIMMEPHI
KounTtponsHas pabota mo pazueiny

29 «Kucnopojacoaepkanme OpraHNIeCcKue
COCIMHECHUSD)

30 AMWHBI: METUJIAMUH U aHUJIUH
AMHUHOKHCIIOTHI KaKk aM(pOTEpHBIE

31 OpraHUYECKUE COCTUHCHUS, X
Ouonoruyeckoe 3HaueHue. Ilentuapt

30 benkn kak nmpupoaHbIe
BBICOKOMOJIEKYIISIPHBIE COSAUHEHUS

33 OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYIIIPHBIX COETMHEHUI

34 OCHOBHBIE METO/IbI CHHTE32




[Imactmaccel, Kaydykd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEAVHEHUM.

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnueckue
padoThbI

Jara
H3y4eHust

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

XUMHYECKUH IEMEHT. ATOM. DJIeKTpOHHAs
KOH(UTYpaIus aTOMOB

Ilepnonnueckuii 3akoH u Ilepronuueckas
CHCTEMA XUMHUYECKUX 3JIeMeHTOB /I. M.
MeHeneeBa, UX CBsI3b C COBPEMEHHOM
TEOPUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH W3MEHEHHUS CBOHCTB
XUMHUYCCKUX DJIEMCHTOB U UX COG,Z[I/IHGHI/Iﬁ 10
rpymmnam U nepuojaamM. 3HaueHue
MEPUOIMYECKOTO 3aKOHA M CUCTEMBI
xuMHu4eckux 3yemenToB JI.1. MeneneeBa B
pa3sBUTHH HAYKU

Ctpoenue BelecTBa. XUMHUYECKask CBS3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBs3U. BojopoaHas cBsi3b

BanenTHOCTB. DI€KTPOOTPULIATETBHOCTD.
CreneHb OKHCIIEHN . BemecTBa
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO
CTPOCHHUS

HOH?[TI/IC (0] III/ICHepCHBIX cucremax.
HcTHHHBIE U KOJUIOUTHBIC PACTBOPBI.
MaccoBas J10JI BEIIECTBA B pacTBOPE




Knaccudgukanust 1 HoMeHK1aTypa
HEOPraHWYeCKUX coequHeHni. ['eHeTnyeckas
CBsI3b HEOPTaHWYECKUX BEIECTB, PA3THIHBIX
KJIaCCOB

Knaccudukanus xumMuueckux peaxuuii B
HEOPraHU4YECKON U OPraHUYECKOM XUMHUH.
3aKOH COXpPaHEHUS MACChl BEILECTB; 3aKOH
COXpaHEHUs U IPEBPALLCHUS YHEPTUU IIPU
XUMUYECKUX PEAKLIHIX

CxopocTth peakunu. O6paTUMBbIe peaKIuu.
XHUMUYECKOE PABHOBECHE

10

[Mpakrudeckas padora Ne 1. «BnusiHue
pa3uYHBIX (AKTOPOB HA CKOPOCThH
XUMUYECKOU PEaKIIHH»

11

DnekTponutrydeckas auccounanus. [lonsrue
0 BojiopotHOM TTokasarene (PH) pactsopa.
Peakiiuu nonnoro oomena. ['maponms
OpPraHUYECKUX U HEOPTAaHMYECCKUX BEIIICCTB

12

OKUCIUTENBHO-BOCCTAHOBUTEILHBIC
peaxuuu. [TonsTre 06 snexrponmnze
pAacIUIaBoOB U PaCTBOPOB COJIEH

13

KonTponbHas pabota no pasueny
«Teopernueckue OCHOBBI XUMHM

14

Mertanisl, ux nojoxenue B [lepuoanueckoit
CHCTEeME XMMHUUYECKUX 3jeMeHTOB JI. W.
MenpeneeBa 1 0COOEHHOCTU CTPOEHHUS
aToMoB. O01me ¢u3nveckue cBOMCTBa
METaJIIOB




15

CnuaBbl METAIOB. DJIEKTPOXUMUYECKUM P
HaNpPsDKEHU I MeTaIoB

16

XUMHYECKHE CBOMCTBA BaXKHEHIIMX
METaJNIOB (HAaTPUH, KWK, KAJILIUI, MarHUM,
AITIOMUHUN) U UX COETMHEHU I

17

XUMUYECKHE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHN N

18

XUMHYECKHEe CBOMCTBA IIMHKA, JKEJIe3a U UX
COEIMHECHU U

19

[pakruueckas padota Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 334 110 TEME
«Metaib»"

20

Hemeramibl, UX MonoXeHUE B
[lepronueckoil CHCTEME XMMHUUYECKUX
anemenToB JI. 1. MenneneeBa u
0COOEHHOCTHU CTPOCHHS aTOMOB

21

®uznyeckue CBOHCTBA HEMETAIIIOB.
AnoTpornusi HeMeTaioB (Ha puMepe
KUCIIOpOJa, cephl, ocdopa u yriaeponaa)

22

XHWMUUYECKUE CBOMCTBA raJIOTEHOB, CEPHI U KX
COeTUHEHN N

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u UX
COeTMHEHN N

24

XUMHYECKHE CBOMCTBA YIIIEpOAd, KDEMHUS U
UX COeIUHEHUN

25

[IpuMeHeHre BaXXHEN X HEMETAVIOB U UX
COEIUHEHUN

26

O0001IEHNE ¥ CUCTEMATHU3aIliA 3HAHUHT 110




TteMe «Hemerayuiely. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKIU 1
TEPMOXUMHUYECKUAE PACUETHI

[Ipakrudeckas padora Ne 3. «PemeHue

27 JKCIIEpUMEHTAIBHBIX 33Ja4 I10 TEME 1
"HemeTamsr'"y

28 KonTponbHas pabota mo Temam «MeTayuibi 1
u «Hemeraiuib»

29 Heoprannueckre 1 opraHuyecKue KUCIOTHI. 1
Heopranuueckue u opranndeckiue OCHOBaHUS
AmdoTepHble HEOpPraHUYECKUE U

30 OpraHHUYecKre coelnHeHus. | eHeTnueckas 1
CBSI3b HEOPTaHUUYECKUX U OPTaHUYECKUX
BEIIICCTB
Ponb xumun B 00eCIIeueH U SKOJIOTHYECKOM,

31 YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
pPa3BUTHHU MEAUITUHBI
[Ipeacraienust 06 00X HAYIHBIX

32 MPUHLIHUIAX TPOMBIITIEHHOTO MOTY4eHUS 1
Ba)KHEUIIIMX BENIECTB

33 UenoBek B MHpE BEIISCTB ¥ MAaTEPUAIOB 1

34 XuMHS U 37I0POBbE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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