MUHUCTEPCTBO NPOCBENIEHUA POCCUICKOM ®EJIEPALIUU
MuHncTepcTBO 00pa3oBaHus M HAYKU Y AMYPTCcKoil Pecny0iuku
BromkeTHoe yupexaenue 00meodpa3oBare/ibHAas HIK0JIA-UHTEPHAT

PecnyOaukaHcKkuil Junen-uHTEpHAT

PACCMOTPEHO COT'JTACOBAHO YTBEPX/JEHO

Ha nenarornueckom copere Pykosoaurens MO opa PJIN
Tpukas Ne 127 ot MareMaTHKH, HHPOPMAaTHKH
28.08.2023 r. U €CTECTBEHHOHAYYHBIX

- o ::H:E.Bopoéééﬁa‘*\)

npcz[MCTo%/__, Thosmcas NOHZ \
7/ puxas Nel32 ot /1, ‘
/% «31» aprycrs 2008wz, "

i 7]

I1. B. Mep3nsikoBa

IIpukaz Ne 127 ot
28.08.2023 r.

AJTAIITUPOBAHHASI PABOYASI ITTIPOTPAMMA
(ID 2150579)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb)

115t ooyuarormxest 10 — 11 ximaccoB

C HapYILICHUSIMU OMOPHO-JIBUTATENILHOTO amnmapara Bap.6.1.

¢. Uraamac 2023



HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo XuMUU Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuH B
Poccuiickoit denepanun», TpeOOBaHMII K pe3ysibTaTaM OCBOCHUS (eaepanbHON
oOpa3oBarenbHON TMporpammbl  cpenHero ooOmiero o6pazoBanusa (DOII COO),
npencraBlieHHbIX B DenepalibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAAapTe
COO, c yuérom Konmenuum mnpenogaBaHuss ydeOHOro mnpeamera «XUMHUS» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu, pealn3yronux OCHOBHbBIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEeHH «CTparerun pa3BUTUS
Bocriutanusa B Poccuiickoit @enepaunn Ha nepuon Ao 2025 roga» (Pacnopsxenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOA0B K pa3pa00OTKe MpOrpaMMbl IO XMMHUU, K ONPEEIECHUIO 00IIei
CTpaTeruu OO0y4YeHHs, BOCIIMTAHUS U Pa3BUTHs OOyYaroOUIUXCsl CPelICcTBaMU y4eOHOTO
npenmera «Xumus» s 10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIU
koHuenrtyanbHbele mnonoxkenus @OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH,
COJICp’KaHMs, pEe3yJIbTaTOB OOy4YeHHsT M TpeOOBaHMM K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

Xumuyeckoe oOpa3zoBaHHe, OJy4aeMO€ BBIITYCKHUKaMU 00I11€00pa30BaTeIbHON
OpraHM3alliM, SIBJISETCS HEOThEMJIEMOM YacTbhio MX OOpa30BaHHOCTH. OHO CIyKUT
3aBEPIIAIOIIMM 3TallOM pealn3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIUX LEIOCTHON CHUCTEME XHMHYECKOTro OOpa3OBaHMSL.
OTHU LIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB ITPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS
1 o01Iel KyJbTYphl YEJIOBEKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTIO OTHOIICHUS K
CBOEMY 3JI0POBBbIO M MPUPOAHOU cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyaromuxcsi Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs CpeACcTBaMU y4eOHOTO
npeaMeTa «XuMus», COAEpKaHUE U TIOCTPOEHUE KOTOPOTO OMPEAEIICHBI B IPpOrpaMmme
M0 XUMUHU C YYETOM crielIUUKN HAYKH XUMHH, €€ 3HaYCHUS B IIO3HAHUH TIPUPOJIBI U B
MaTepHAIbHON >KU3HU OOIIECTBA, a TaKXKe C y4E€TOM OOIIMX IeJel W MPUHIIUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEHEr0 0011ero 00pa3oBaHus
B Poccuiickon denepanuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK Hrpaer ocoOyio poyib B
COBPEMEHHOM IUBHWJIM3AIMH, B CO3IaHUHA HOBOM 0a3bl MaTepuanbHOU KyJIbTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHWE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B
CO3/]aHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOILEM MUPE KaK O €IMHCTBE MPUPOIbI
U 4YelloBeKa, KOTopoe GopMUpYeTCsl B XMMUU Ha OCHOBE MOHWMAHMS BEUIECTBEHHOTO
COCTaBa OKPY>KAKOLIEr0 MUPa, OCO3HAHUSI B3aUMOCBSI3M MEKy CTPOCHHUEM BEILECTB, NX
CBOMCTBAMH 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJAEUCTBYSI C APYTrMMHU €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYJIBTYpbl, HEOOXOJAUMBIM YCJIOBHEM YCIEIIHOTO



TpyJa ¥ SKU3HU Kaxzaoro uieHa oOmectBa. CoBpeMEeHHas XWMHsI Kak Hayka
co3uaaTeNNbHas, KaK HayKa BRICOKMX TEXHOJIOTHA HAIlpaBjeHa Ha PEIIeHNE TI100aTbHBIX
npo0JieM yCTOMYMBOTO pAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JIHEPrETHUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30MacCHOCTH U OXPaHBI 37J0POBBA.

B coorBercTBMM ¢ OOUMMHU LEMSIMU M MPUHIUIAMU CPEIHEro OOIIEro
oOpasoBanusi cojepkanne mnpenmera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHB
M3YUYCHHS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOyyJaroumxcsi, HEOOXOUMYIO0 UM JIJIsl BEIPAOOTKA MHPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOYEHUS B )KM3Hb COIIMYMa, TPOJIOJKEHUs 00pa30BaHUs B Pa3IMYHbIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapisiomiuMu ~ npeaMeTa «XUMHs  SIBISIIOTCS  0a30BbIe  KypChl  —
«Opranndeckas xuMmus» W «OOmas W HEOPraHWYECKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUM 10 HEOPraHMYEeCKOW XUMHUHU (C BKJIIOYCHUEM 3HAHUUA U3 OOIIed XUMHH) U
OpraHn4YecKOr XuMHuH. POpPMHUPOBAHUE [TAHHOW CHUCTEMBI 3HAHUN IPU H3YUYEHUHU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pasHs BELIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XUMHUs» CcPOpMHUpOBaHA B MpPOrpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOTO MOAX0Aa K U3YYEHHUIO YYEOHOro MaTeprasia 1 00yCIOBIIEHa HCTOPUYECKU
000CHOBAHHBIM PA3BUTHEM 3HAHUMN HA ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYeCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUUYECKOM
TEOPUU CTPOEHUS OPraHUYECKUX COCIMHEHUN, a TAKKE HA YPOBHE CTEPEOXUMUUYECKUX
U DJICKTPOHHBIX TPEICTABICHUNA O CTpoeHUHM BemiecTB. CBeleHUs 00 HM3ydaeMbIX B
KypcCe BEIIeCTBaxX JatOTCs B pa3BUTUU — OT YTIIEBOAOPOIOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COECIMHEHUMH. B Kypce OpraHmyecko XHWMHHM TOJIy4arOT pa3BUTHE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS IEPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBsI3U, KIACCHU(UKAIMOHHBIX MpPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKON PEaAKIIUH.

I[Ton HOBBIM yIJIOM 3peHHS B TNpeaMeTe «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs U3YYEHHBIA Ha ypPOBHE OCHOBHOrO 0O0IIEro 00pa3oBaHUS
TEOPETUUYECKUM MaTepual U (PaKTOJIOTHYECKUE CBEACHHS O BEIIECTBAX U XUMUUYECKOU
peakumu. Tak, B dYacTHOCcTH, B Kypce «OOmas W HEOpraHuuecKas XuMHs»
0o0yJaroummcst PeJOCTABISIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHHUE MEPUOINYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTUYECKUX TO3UIIMM, TIIyOXKe TMOHATH
HCTOPUUYECKOE U3MEHEHNE (PYHKITHIT ATOT0 3aKOHA — OT 0000IIArOIIEH 0 O0BACHSIOMIEH
Y IPOTHO3UPYIOLIEH.

Envnas cucteMa 3HaHWM O Ba)KHEHIIMX BEIIECTBAX, MX COCTABE, CTPOECHUM,
CBOMCTBaX W TPUMEHEHHHU, a TaKXKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U



3aKOHOMEPHOCTSIX MPOTEKaHUs JomnoJiHseTcss B Kypcax 10 u 11 kiaccoB anemeHTamu
COJICpKaHUS, UMEIOITUMU KYJIbTYPOJIOTUUYECKUHN U MPUKIAAHON XapaKTep. ITU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS31 XUMUHU C IPYTUMHU HAyKaMH, PACKPBIBAIOT €€
pOJIb B TO3HABATEIBHOW M MPAKTUUECKOW NEATETLHOCTH YeIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHHS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKHUX
MPWIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JTUYHOCTHO 3HAYMMBIX MPOoOJIeMaX, CBI3AHHBIX C XUMHUEH, KPUTHUECKH OCMBICITUBATH
UHGOPMAITUIO U TPUMEHSTH €€ JIJIsl TOTIOJHEHUS 3HAHUM, PEIICHHS] MHTEIICKTYaTbHBIX
U DKCIIEPUMEHTAIBHBIX UCCIEIOBATENbCKUX 3a/lad. B 1menoM copepkaHue yd4eOHOTO
npenaMera «XuMUs» JTaHHOTO YPOBHS M3Y4YEHUS OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
00yJaronmxcsi MAPOBO33PEHYECKON OCHOBBI JUISI TMOHUMaHUS (PUIOCOMCKUX HICH,
TaKUX KakK: MaTepualibHOE E€IMHCTBO HEOPraHWYECKOTr0 W OPraHUYeCKOro MHUpa,
00yCJIOBIIGHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTh
IPUPOAHBIX SIBJICHUH IMyTEM HKCIIEPUMEHTA U PELICHUSI TPOTUBOPEUUI MEKTy HOBBIMU
dbakTaMd M TEOPETUUECKUMH MPEANOCHUIKAMHU, OCO3HAHHUE POJIU XUMUHU B PEIICHUU
AKOJIOTMYECKUX MPOOJIEM, a Takxke MpoOseM cOepeKeHUs SHEPreTHUYECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTepUasoB.

B mutane pemienust 3a1a4 BOCIIUTAHUS, PA3BUTHUS M COLIMAIU3AIIMN 00YyUaIOIUXCS
OPUHATBIE MPOTPAMMON MO XHUMHUH TMOAXOJbl K OIPEIACICHUIO COJEpPKaHUS U
MIOCTPOCHUSI TIpeAMETa MPEeAyCMaTPUBAIOT (POPMUPOBAHNE YHUBEPCAIBHBIX YUE€OHBIX
NEeUCTBUM, UMEIOUMX 0a30BO€ 3HAYEHUE IS PA3JIUYHBIX BHUJOB JI€ATEIHHOCTH:
penieHus mpoOseM, OUCKa, aHauu3a U o0paboTku MHGOPMAIMK, HEOOXOIUMBIX JJIs
OpUOOPETEHUsT  OMbITa TMPAKTUYECKOW H  HCCIEAOBATEIIbCKOM  JESTEIBHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMHUHU.

B nmnpaktuke mnpenojaBaHus XMMHUM KAk Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUsI, TaK U Ha ypPOBHE CpeaHEro oOlIiero oOpa3oBaHUs, MPU ONPEETICHUN
CoJIepKaTeIbHOW  XapaKTePUCTUKU IIeJied W3Y4YeHUs TMpeaMeTa HalpaBJIeHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJUIUOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HayKu Kak oOO0JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUECKOM
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAWYECKOW TOYKM 3pEHMSI TAaKOW MOIXOA K OIPEACICHHUIO LEJNe H3y4YeHUs
IpeIMeTa SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO MaHHOW TOYKE 3pEHUS TJIABHBIMU IEISIMU HM3YyYECHHs TpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASsIIOTCSA:

e (opMHUPOBaHHE CUCTEMbl XUMHUCCKUX 3HAHUN KaK BaXKHEHIIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KITFOYECBBIC
NOHATHSA, GyHITAMCHTAIbHBIC 3aKOHBI 1 TEOPUH XUMHUHU, OCBOCHHE SI3bIKAa HAYKH,
YCBOCHHUE u MOHUMAaHUE CYIIHOCTH JIOCTYTHBIX 000011IeHN



MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHHE C HUCTOPHEH MX pa3BUTHUS U
CTaHOBJICHHS,

e (dopmHpoBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BELIECTB U XMMUYECKUX PEAKIUN, HEOOXOIUMBIX JIs MPUOOPETEHHUS] YMEHUN
OpPUEHTHUPOBATHLCS B MUPE BEIIECTB M XUMUUYECKHUX SBJICHUM, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB ACSITENBHOCTH, CBA3AHHBIX C HAOIIOJECHUEM H
00BACHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM MPaBHII 0€30MaCHOTO
oOpalieHus ¢ BellecTBaMHu.

Hapsiny ¢ stum, copepskarenbHas XapakTEepUCTHKA LeJIed W 3a1ad U3y4YeHHS
mpeaMera B MporpamMMme Mo XMMHHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMU TIPUOPUTETAMH B CHUCTEME CpenHero oomero obpaszoBanusi. CeronHs B
IPENOAaBaHUM XUMUHU B OOJIBIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTHYECKON
KOMIIOHEHTE COJIepKaHusl 00y4eHHUsl, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBITYCKHHMKA
00111€00pa30BaTeIbHON  OpraHu3alliy, BIAJACIONIEr0 HE Ha0OpoM 3HaHUU, a
(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CHOCO0aMH W yMEHHSIMH aKTHBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHUS WX B PEeaTbHON KU3HU IS PEIICHUS IPAKTHIECKUX
3ajad.

B cBsi3u ¢ 3TUM npu U3ydeHUM npeaMmeTa «XUMHsD» JTOMHHHUPYIOIIEE 3HAUYECHUE
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

ajanrtanus OOyJaromMXCs K YCJIOBHSAM JIWHAMHUYHO Pa3BHUBAIOIIETOCS MHPA,
(opMUpPOBaHNE HHTEIJIEKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY HPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dopmHpoBaHre y 00y4arolIMXcsl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH ),
MMEIOIUX YHUBEPCATHHOE 3HAYCHHE JIJIsl PA3IUYHBIX BHJIOB JCATEIHHOCTH: PEIICHUS
npobieMm, TMOWCKa, aHaiau3a U o0paboTku wuHOpMaNMU, HEOOXOIUMBIX IS
IpUOOpETEHMs OMbITA JIEATEIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B IO3HAHUU
XUMHH, a TaKKe IS OIEHKU C TMO3MIUN SKOJOTHYECKONW Oe30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XMMHYECKHX MPOIIECCOB HA OPTaHM3M YelIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEJIBHBIX MHTEPECOB, HMHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSTEILHO MPUOOpPETaTh HOBBIE
3HAHUA 10 XUMHUH B COOTBETCTBUU C JKM3HEHHBIMH TOTPEOHOCTSIMH, MCIOJIH30BAThH
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUM [JIsl TOWCKAa W aHamu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHNUS;

(dopMupOBaHHE U Pa3BUTHE Yy OOYYAIOUIMXCS AaCCOIMATHUBHOIO M JIOTUYECKOTO
MBIIICHHSI, HAOMIOAATEIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOpPbIE OCOOEHHO



HEOOXOJMMBI, B YAaCTHOCTH, NPH IUTAHUPOBAHWU W TPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWEe y  oOydJarommxcss  YOeXKAEHHOCTH B T'YMaHHUCTUYECKOH
HaNpaBIEHHOCTH XWUMHUHU, €€ BaXKHOH pOMM B PEHICHUH TJIOOATBHBIX MPOOJIeM
paIOHAJIFHOTO TPUPOIOTIOIB30BAHMS, TOMOJHEHUSI SHEPreTHYECKHX PECypCcoB U
COXpaHEHUSI TPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpPEKHOTO
OTHOIIEHUS K TPHPOAEC U CBOEMY 3I0POBBIO, a Takke MPUOOPETEHUS OIbITa
UCTIONB30BAaHUSl TIOJMYYCHHBIX 3HAHWA IS TPHHATHS TPAaMOTHBIX pEIICHUH B
CUTYaIIUSX, CBSI3aHHBIX C XUMHUYECCKHMH SIBIICHUSMHU.

B ydeGHOM mmaHe cpemHero obmiero o0pa3oBaHus MpeaMeT «XuMus» 6a30BOro
YPOBHSI BXOJUT B COCTaB MPeaAMETHOM 00nacTn « EcTeCTBeHHO-HAyYHBIE TIPEIMETHI.

OOmiee 4ncao 4acoB, OTBEAEHHBIX ISl U3YYEHHsS] XMMHH, HA 0a30BOM YpPOBHE
cpeaHero ooriero odpasoBanus, cocraiseT 68 yacon: B 10 kiacce — 34 yaca (1 yac B
Hezenmo), B 11 kinacce — 34 gaca (1 gac B Henenio).

JlanHasi aganTupoBaHHas pabodas mporpamma paspaborana Ha ocHoBe AOOII
COO miig oOyvaromuxcs ¢ HapyIEHUSIMHA OMOPHO-IBUraTEIBHOrO anmapara ¢ y4éToM
dI'0OC HOO OB3.

IlcuxoJioro-nexarornyeckasi XapaKTePUCTUKA o0y4yaromuxcst c
HAPYUIEHUSIMHM ONIOPHO-IBUTATEJILHOIO annapara.

Kareropusi oOydaroniuxcsi ¢ HapyIlICHUsIMA OTMOPHO-JIBUTAaTEJILHOTO ammapara -
HEOJIHOPOJIHAs 0 cocTaBy rpynmna. OHa 00beAUHIET 00YUYaIOIIUXCS CO 3HAUUTEIbHBIM
pa3OpocoM TMEPBUYHBIX M BTOPUYHBIX HApYIICHUN Pa3BUTHs, KOTOPHIC OTINYAIOTCA
3HAYUTETHHON MOJTUMOP(PHOCTHIO U TUCCOIMAITMEH B CTENIEHU BhIpaKEHHOCTH. [ pyTina
oOyuatoumuxcst ¢ HOJIA: oOyuwarommecs ¢ HapyleHUsIMH (DYHKIUH OMOPHO-
JIBUTATENIBHOTO  amnmapara  pa3iMyHOTO  ATHUOMNATOreHe3a,  MepeBUTAIoIIUecs
CaMOCTOSITEJIbHO WJIM C TPUMEHEHUEM OpPTONEIUYECKUX CPEACTB, HMEIOIINE
HOpMaJIbHOE TICMXMYECKOE pa3BUTHE U  pa3dopuuBylo0 peub. JloctaroyHoe
MHTEJUIEKTYAJIbHOE Pa3BUTHE Y 3TUX OOYYAIOIIMXCS YAaCTO COYETAETCS C OTCYTCTBUEM
YBEPEHHOCTH B ce0€, C OrpaHUYCHHOW CaMOCTOSITEILHOCTBIO, C TOBBIIIEHHOMN
BHYIIIAEMOCThIO. JIMUHOCTHAsI HE3PEJIOCTh MPOSBISIETCS B HAUBHOCTH CYXKJICHHM,
c1abo¥ OpUEHTUPOBAHHOCTH B OBITOBBIX M MPAKTUUYECKUX BOMPOCAX KU3ZHH.

Oco0bie o0pa3oBaTesibHbIE MOTPEOHOCTH OOYYAKINMXCA C HAPYUICHUSIMH
OINOPHO-/IBUIATEJILHOI0 anmnapara.

B cTpykTypy 0c00bIX 00pa3oBaTesbHbIX NOTPEOHOCTEM BXOAT, C OJJTHOW CTOPOHBI,
oOpa3oBarenbHble TIOTPEOHOCTH, CBOWMCTBEHHBIE [IJII BCEX OOYYalOImMUXCS C
OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS, C JIPYTOW, XapaKTE€PHBIE TOJBKO MJIs
obyygaronuxcsi ¢ HOJIA.

K o01iuM noTpedHOCTSIM OTHOCSITCS:




MOJTyYeHHUE CIeMaIbHON MOMOLIN CPEACTBAMH 00pa30BaHUS;

MICUXOJIOTUYECKOE  COINPOBOXKIEHUE, ONTUMHU3HPYIOLIEE  B3aUMOJCHCTBUE
00ydJaromerocs ¢ neaarornaecKuMu pabOTHUKAMH U OJHOKJIACCHUKAMU;

NICUXOJIOTUYECKOE  COMPOBOKJICHHWE,  HAIMPaBJIEHHOE HAa  YCTAHOBJICHUE
B3aMMOJICUCTBHS CEMbU U 00pa30BaTEILHON OpraHU3aIuy;

UHANBUAyanu3anus oOyudeHuss TpeOyercss B OOJNbIICH CTENeHW, 4YeM s
00yJaronmxcsi, He UMEIOIIUX OTPAHUYEHHI 10 BOBMOXHOCTSIM 3/I0POBbSI;

oco0asi MpOCTPaHCTBEHHASA U BPEMEHHas OpraHu3aiusi 00pa3oBaTeIbHOM Cpeibl;

MaKCHUMaJIbHOE pacliMpeHrue 00pa3oBaTelbHOTO IMPOCTPAHCTBA 3a  CYET
pacHIMPEHHUsI COLMATIBHBIX KOHTAKTOB C ITMPOKUM COLIMYMOM.

K 0co0biM 06pazoBaTeIbHBIM HOTPEOHOCTSIM, XapaKTEPHBIM JUTsl O0YUYAIOUIUXCS C
HOJIA. otHOCATCA:

00513aTE€IPHOCTh  HENPEPHIBHOCTH  KOPPEKIMOHHO-Pa3BUBAIOIIETO  Ipolecca,
peain3yeMoro Kak yepes cojep:kaHue o0pa3oBaTeiabHbIX 00JacTe, TaK U B IpoLecce
WHJUBUTyJIbHON PabOTHI;

BBEJICHHE B COJIEp KaHNE 00YUEHUS CIIELIMATIBHBIX PA3/IEJIOB, HE TPUCYTCTBYIOIIMX
B [Iporpamme, agpecoBaHHON TPAJIULIMOHHO Pa3BUBAIOIIMMCS CBEPCTHUKAM;

UCIIOJIb30BAaHUE CIIELMATIbHBIX METO/IOB, MPUEMOB U CPEICTB 00ydeHus (B TOM
YlClie CHEUUAIU3UPOBAHHBIX KOMIIBIOTEPHBIX UM ACCUCTHBHBIX TEXHOJIOTHH),
00€eCreynBaIIMX peain3anuio "o0X0IHbIX MyTel" 00yueHus;

oOecrieueHne 0co0OMl  MPOCTPAHCTBEHHOM M BPEMEHHOW  OpraHu3aluu
00pa3oBaTeIbHOM CpeIbl.

st aTol rpymnmbl oOydaronuxcst oOy4eHre B 0O0pa30BaTEeIbHONW OpraHU3aIluu
BO3MOXHO TpU YCIOBUM CO3JaHUs JUIsi HUX Oe30apbepHOM cpenbl, oOecredeHus
CHENHATbHBIMA TPUCTIOCOOJCHUSIMI U WHANBUAYAIBHO aJalTUPOBAHHBIM PabOYnM
MectoM. [Tomumo 3toro, obyuaromuecs ¢ HOHA HyxnaiTcs B pa3iMyYHbIX BUAAX
noMoIM (B CONPOBOXKACHMM HA YpOKax, MOMOIIM B CaMOOOCIY)XMBaHHH), YTO
obOecrieunBaeT  HEOOXOAMMBIE B  MEpUOJ  OOy4YEHHS  IMANAIUNA  PEKUM,
MICUXOJIOTUYECKYIO U KOPPEKLMOHHO-TIEIarOrNYECKYI0 MOMOIIIb.

Hanpasienue u coaep:KkaHue IPOrpaMMbl KOPPEKIHOHHOM PpadoThl ¢
o0yyamuMHucd ¢  HaApPyIIeHWSIMH  ONOPHO-JABUIaTEeJbHOr0  ammapara.
VY cTaHaBnMBarOTCs ClEAYIOLUE 00s3aTeNbHbIE HAPABICHHSI KOPPEKIIMOHHOM OMOIIN
TSt Bcex kaTeropuit ooyuaromuxcsi ¢ HOJA:

1) ncuxonornyeckasi KOppEKIKs MO3HABATEIbHBIX MTPOLIECCOB;

2) MCUXO0JI0THYecKast KOPPEKIHs SMOIIMOHATBHBIX HAPYIICHUH;,

3) ncuxosoruyeckas KOppeKIus COIHaIbHO-TICUXOJIOTUYECKUX MTPOSBIICHUM;

4) KOppeKUYs HApYLUIEHUI peyu;

5) KOppeKIusl HapylIeHUH YTEHUS U MHChMa.




COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
duznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHasA U YKCYCHasI
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepuukaiun), noiyueHue u npumenenue. CteapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHA
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpPYyIIaM MU MepUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHeiil). Bogopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. FIoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. ['€HeTuyeckass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cialbie 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HHIUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
IpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEHIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIECTBIISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorusI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(pOpPMaIIMHU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, HayYHbIA (PakT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccIeA0BaHNe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M yCTaHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmyJsia, ypaBHEHHE XUMUUYECKOM peakiuu
— TpPU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOJIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaln3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyia (pa3BEépHyTass M COKpalEHHas), MOJb, MOJSIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBI (TEOpUs CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEUIECTB JI1 WLIIOCTPAUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, GEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WIIU IMPOJYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0SJIKOB ITPU HArpPEBaHWUH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUH COOTBETCTBYIOUIUX PEAKIUA U
(GbopMyIUpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAJIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PacTBOp, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpaICHUs] SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUSI, JEKallMe B OCHOBE IMOHUMAHHS NMPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BellecTBA (aTOMHAs, MOJIEKYJIApHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIIacCy/TpyIme
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
XuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnaMm [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiliy, yYaCTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKUUSMH MO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEeakIMu Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos
Ne i/ Tema ypoka B Konrpoabnbie IIpakTuyeckue
cero padoThI padoThI

1 [Ipeamer opranu4ecKor XuMuH, eé 1 0 0
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE

5 Teopust cTpoeHust OpraHMYECKUX COSAMHEHUH A. 1 0 0
M. BytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kaaccuUKauy OpraHMYECKUX

3 BemlecTB. HomeHkmarypa (cuctemaruyeckas) u 1 0 0
TpPUBHAJIbHBIC HA3BAHUS OPTaHUUECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH PsiT 1 0 0

5 MertaH ¥ 3TaH — IpocTelIIre NpeaAcTaBUTeNN 1 0 0
aJIKaHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0

7 DTHIIEH B IPONIJIEH — MPOCTEHIIIHE 1 0 0
MPEJCTABUTENN AITKEHOB

8 [TpakTuyeckas padora Ne 1. «Ilomyuenue sTuneHa 1 0 1
U U3y4YCHHE €ro CBOMCTB»

9 Anxanauensl. byranuen-1,3 u metrinoyraauen-1,3. 1 0 0
[TonmyyeHne CHHTETHYECKOTO KaydyKa W PE3HHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTMUYECKUHN Psifl. AETHIIEH — IpOoCcTeHInit 1 0 0
IIPEJCTaBUTEIb AIKMHOB

11 Brruucnenus no ypaBHEHUIO XUMHUYECKON peakiuu 1 0 0




12

ApeHbl: 0eH301 U TOJTyoJl. TOKCHYHOCTh apCHOB

13

14

I'enernueckas cBA3b YIia€eBoaopoaoB,
MMpUHAJIC)KAIIUX K PA3JIMYHBIM KJIacCaM

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

MIPUPOJIHBIN Ta3 ¥ MOy THBIC HEPTSIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH

15

[IpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB:
MIPUPOJIHBII Ta3 ¥ MOMYTHBIC HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16

17

Kontponbnas paboTa mo pazaeny «YTiaeBogopOab»

Hpe,[[eJ'IBHHe OJIHOATOMHBIC CITUPTBI: MCTAHOJI KU
OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHOroaromMHble CIUPTHL: ATWICHIIIUMKOJIb U
IJIMLEPUH

19

20

@DeHOoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
Anbrerufpl: GopManabAerul U aueTaabaeTual.
AneroH

21

OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCyCHast

22

23

ITpakTuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH M OJICMHOBAsA KHUCJIOTHI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHUCJIOT

24

ana KaK COJIN BBICIIIUX Kap6OHOBI)IX KHUCJIOT, UX
MOIOIIlEE NEHCTBUE

25

CroxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX
KUCJIOT. ['MIponu3 CI0KHBIX 3()UpPOB




XKupsl: ruponan3, npuMeHeHue, OuosorndecKkas

26 1
POJIb JKUPOB

7 VYraeBogsl: cocTaB, Kiaccuukanus. Baxueimme 1
MIPEJICTAaBUTEINH: TIIF0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemntosno3a Kak IpupoIHbIEC TOTUMEPHI 1
KonTponpHas paboTa mo pazueny

29 «Kucnopoacoaepxaiiyue opraHuuecKre 1
COCIMHEHUS»

30 AMMHBI: METHJIAMUH U aHWJIUH 1
AMUHOKHCIIOTHI KaK aM(QOTEPHBIC OPTaHUIECKUE

31 COCIMHEHMS, MX OMOJIOTMYECKOE 3HAYCHHE. 1
IlenTuasl

39 Benku kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIS 1
COCITUHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX 1
COCTMHEHU I

34 OcHOBHBIE METOBI CHHTE3a BRICOKOMOJIEKYISIPHBIX 1
coequHeHuil. [ImacTmacchl, kKaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTyparus aTOMOB

Ilepuonnueckuii 3akoH u [lepronuueckas cuctema
XUMHYECKHX d1eMeHTOB JI. 1. MeHaeneeBa, ux
CBSI3b C COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX CO€AMHEHUH 1O TPYIIaM U
nepuoiaM. 3HaueHHe MePUOANIYECKOr0 3aKOHA U
CHCTEMBI XUMHYECKUX deMeHTOB J[.1. MeHaeneeBa
B Pa3BUTUU HAYKHU

Crpoenue BemiecTBa. XMMHUUYECKast CBSA3b, €€ BUBL;

MeXaHU3Mbl 00pPa30BaHUS KOBAJICHTHOM CBS3H.
Bonoponnas cBs3b

BanentHocTb. DnekTpooTpuniatenbHOCTh. CTEneHb
OKHcIeHus. BemecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

[TonsTHe 0 nUcnepCHBIX cucTeMax. MIcTUHHBIE 1
KOJUTOMHBIE pacTBOPBL. MaccoBas 10151 BEIIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX
COEMHEHUN. | 'eHeTnYecKas CBsI3b HEOPraHUUECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB




Knaccudukanus XuMHYeCKUX pPEeaKInii B
HEOPraHWYECKOM M OPraHNYeCKON XMMUU. 3aKOH
COXpPaHEHHUS MAcCChl BEUIECTB; 3aKOH COXPaHEHUS U
MpEeBpalIeHHs SHEPTUU IPU XUMHUECKHUX PEeaKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECHUE

10

11

12

[TpakTiueckas pabota Ne 1. «BnusiHre pa3znuuHbIX
(aKTOpOB HA CKOPOCTh XUMUYECKON PEAKIIAM

DnekTpoauTrueckas auccoruanus. [lonsatue o
BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakmuu
HUOHHOTO 0OOMeHa. ['Maponu3 opraHudecKux u
HEOPraHMYECKUX BEIICCTB
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

[TonsiTrie 006 AMEKTPONM3E PACIIIABOB M PACTBOPOB
coJien

13

Kontponbnas padota no pazneny «Teoperudeckue
OCHOBBI XUMHUN))

14

15

16

Merannsl, ux nonoxenue B [lepuognueckoit
cucteMme xuMudeckux sneMeHToB J[. 1. MenneneeBa
1 0COOEHHOCTH CTpoeHust aToMoB. Oomue
¢buznyeckue cBOCTBa METAIIIOB

CmuiaBbl METAJIIOB. DIIEKTPOXUMUYECKUM Pl
HaIpsKEHUN METaJIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUA, MAaTHAN, AIFOMUHHAN) ¥ UX
COEIMHEHU I

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COECTMHEHUN




18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

20

21

[IpakTuueckas padora Ne 2. "Pemenune
AKCIIEPUMEHTAJIbHBIX 3aa4 1o Teme «MeTtamibi»"
Hewmeramibl, ux nonoxxenue B [leproanueckoi
cucteMe xuMuaeckux sneMeHToB Jl. M. MenaeneeBa
1 0COOEHHOCTH CTPOEHHS aTOMOB

®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIIHS
HEMETaJUIOB (Ha MIpUMEPE KUCI0pOoaa, CEePHI,
docdopa u yraepoaa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTUHEHUN

23

24

XuMHYecKue CBOWCTBa a30Ta, pocodpa u ux
COeTMHEHNN

XUMHYECKUE CBOWCTBA yIJIEPOJa, KPEMHUS U UX
COeIMHEHUN

25

26

27

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTMHEHNN

O000111eHME U CUCTEMATU3ALMS 3HAHUI 110 TEME
«HemeTamnbly. BerauciaeHust Mo ypaBHEHHSIM
XUMHYECKHX PEAKIIUil B TEPMOXUMHUYCCKUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Hemeranms"»

28

KoHnTtponbHas pabota mo Temam «MeTaisn u
«HeMmeTtaiuien)

29

Heoprannueckue u opraHU4ecKue KUCIOTHI.
Heopranuueckre u opraHnyecKkue OCHOBaHUS




AmpoTepHbIe HEOPTaHNYECKHUE  OPTaHUYECKHE

30 coeTMHEeHMS. | 'eHeTnYecKasl CBsI3b HEOPTaHMIECKUX 1
Y OPTraHUYECKUX BEIECTB
Poib XxuMuu B 00eCIIeYeHHH KOJIOTHUECKO,

31 YHEPreTHYECKOH M MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTHH MEIUITTHBI

39 [IpencrasieHus 00 OOIUX HAYYHBIX TPUHITUIIAX 1
MIPOMBINIJICHHOTO TTOJTyYeHUS BRXKHEHIIINX BEIISCTB

33 YenoBek B MUPE BEIICCTB M MaTEPHAJIOB

34 XuMHS ¥ 30pOBbE YEIIOBEKA

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

¢ I"abpuensH O. C.
Xumus [Teket] : 10-if kmacc : yueOHuUK : 6a30BbIi ypoBenb / O. C. 'abpuensn, U. I'. Octpoymos, C. A.

Crnanxos. - 5-e u3anue, crepeotunHoe. - Mocksa : IIpocsemenue, 2023. - 128 c.

I"a6puensu O. C., Octpoymon U. I'., Cnaakos C. A. Xumus. 10 - 11 knaccel. Y4eOHHUK.

Yry6néunsiii ypoBess. - M. : [IpocBemenne, 2022 r.

Xumus, 11 knace/ IN'abpuensu O.C., O611ecTBO ¢ orpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe od1iecTBo «M31aTenbcTBO

«HpOCBGHIeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

[Ma6puensu O.C. Kuaura st yaurens

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubamorexa I{OK https://m.edsoo.ru

Poccuiickas anekrponHas mkoua https://resh.edu.ru

®UOKO https://fioco.ru
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