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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHONM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro OO0IIero o0pa3zoBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peamu3yOIUX OCHOBHBIE 00pa3oBaTElIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 — p.), npukaz MunHuctepcTBa mnpocBemienus Poccuiickoit
deneparuu ot 18 utons 2024 r. Ne 499,

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4aIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHuenrtyanbuble noioxkenus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH,
COJIepKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiEHbl B
mporpaMme M0 XHMHUHM € YYETOM CHenu(PUKA HAYKH XUMHH, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOyio pojb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTEepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
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IPUPOJIBI U YENOBEKa, KOTOpoe (popMHUpyeTCcs B XMMUU Ha OCHOBE MOHUMAHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM 4acThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBHM C OOIIMMH LEISIMH W HPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHUs1) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHUS
0o0pa30BaHus B pa3INYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeAMeTa  «XUMHS»  ABISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyecKor Xxumuu. @OpMHUPOBAHUE AAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHMSI OpPraHUYEeCKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEJMHEHUU. B Kypce OpraHnueckol XWMHHU TOJYYarT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKUu.

[Tox HOBBIM yriaoMm 3peHUss B mnpeaMmere «Xumus» 0a30BOTO YypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus



TEOPETUYECKH MaTepuan u (HaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYaroIIUMCS TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaThb 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroiei 10 0OBACHSIOMEH 1 MPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHM O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 xmaccoB
DIIEMEHTAMHU COJACPKAHMs, WMEIOUUMH KYJIbTYPOJOTHYECKH W MPUKIATHON
XapakTtep. OTH 3HAaHHUS CIOCOOCTBYIOT TMOHMMAHUIO B3aUMOCBSI3U XHUMHH C
JpYTMMH HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTUICCKUX MPUIOKEHUH XMMUHU, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HAaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX |
HKCIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7au. B 1enom coaepkanue yueOHOTo
npeaMera  «XuUMUS»  JAHHOTO  YPOBHS  WM3YYCHHs] OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOEHHMEM, II03HABA€MOCTb NPHUPOJHBIX SBICHUM MyTEM OHKCIIEPUMEHTa U
pelieHusT TMPOTUBOPEYMH MEXKAy HOBBIMH (akTamMu ¥ TEOPETHUECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodieM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmane pemieHuss 3amad  BOCIHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XHMHH TOAXOABI K OIMpPEICICHHIO
COJAEp)KaHUSI W TIOCTPOSHHUS TpEeAMeTa TpeaycMaTpuBaioT (hopmupoBaHUE
YHHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBUM, HUMEIONMX 0a30Boe 3HAYCHHE IS
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpoOsieM, MOWUCKa, aHalu3a H
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICTICHUH



COJIEPKATEIIbHOM XApPAaKTEPUCTUKHU LEJIed W3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KAK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYyphl. C
METOJMYECKOW TOYKHM 3PEHUS TAKOM MOJIXOJ K ONPENENCHUIO LENed U3y4eHHS
MIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LEJISIMU HM3Y4YEHUS MpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (GOpPMHPOBAHME CHCTEMbl XUMHUYCCKHX 3HAHWA KaK  BaKHEHUIIICH
COCTABJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUH XUMMH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME WM IOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMUPOBAaHKE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMSI
BEUIECTB M XUMHYECKHX peakUui, HEOOXOIUMBIX ISl HPHOOpETEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUI,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUUYECKON U NTOBCEAHEBHOM KU3HU;

® Da3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO DJKCIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsay ¢ aTum, cojepkaTeslbHasi XapaKTepUCTUKA LEeJed U 3a1a4 U3y4EHHUs
IIpEeAMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CHCTEME CcpeaHero oobmiero odpazoanus. CeroaHs B
NpernoJlaBaHui  XUMHM B OOJIbIIEH CTENEHM OTHAETCS  MPEANOYTEHUE
IPAKTUUECKONM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIAJCIOIIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh ClocoOaMu u
YMEHUSMHU aKTUBHOTO MOJIYYEHHUS] 3HAHUN U NPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL peLIeHUs TPaKTUYECKHUX 3aj1ay.

B cBf3M C 3TUM 0IpU U3YYEHUM NpeaMeTra «XHMHS JIOMUHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKE LENH U 33J]a4H, KaK:

ajanTamus 00y4aroluxcsi K YCIOBHUSAM JIMHAMHYHO PAa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;



dopMupoBaHre y OOy4yarOUmMXcs KJIIOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIIETCHIINI), UMEIONINX YHHUBEPCaIbHOE 3HAUEHUE I Pa3jIMYHBIX BHIOB
JESTEIILHOCTH: PEIISHUs Mpo0eM, TIOMCKa, aHanu3a u o0paboTku uHpopmammu,
HEOOXOIUMBIX JUII TPUOOPETCHHS OIBITa JAEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B T[IO3HAHWM XHUMHH, a TakkKe I OICHKH C TO3ULIUN
IKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIFHO TPHOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEeHHbIe MH(DOPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(GopMupOBaHKE U Pa3BUTHE Y 00YUAIOIIMUXCS ACCOLUATUBHOTO U JIOTMYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIMTAaHHE Yy OOyyarommxcs YOSXKIEHHOCTH B T'YMaHHUCTHYECKOM
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUH TJIOOAIBHBIX MpoOieM
paIroHAIBHOTO MPUPOAOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXpaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOpPETEHHs OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHUM MU TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM mjaHe cpenHero oOmiero oOpa3oBaHUA MpeaMET «XHUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAy4YHBIC
PEeIMETBI».

OO11ee yncio 4acoB, OTBEAEHHBIX JJIS U3YUEHUsI XUMUH, HAa 0a30BOM ypOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B Hegemwo), B 11 kmacce — 34 wyaca (1 wyac B Hememwo).



COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI0’keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHMYEeCKUX BEIIeCTB. [ omoJorus, u30Mepus. XHUMUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHKE JEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPALIEHUI0 OPIrAHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelIeHUsT M TOpPEeHMs), HAXOXKICHHE B MPUPOAE, MOJyYeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
IpoCTeiIlne NPEACTaBUTENN aJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUApATAllMM, OKHUCJIEHUS U
MOJINMEPU3ALUH ), TIOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psia. ALIEeTUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pEakUUu THAPUPOBAHUS, raJOreHUPOBAHMsS, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUS), MOJTYYEHUE U MPUMEHEHHE. T01yon:
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cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAMMMHU K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKa, KPEKHHI (TEPMHUYECKHM, KaTaJUTHUeCKui), mnuponus. IIpoaykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C oOOpa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTHYECKON PabOThI: MOJyY€HUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB I MIPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoJaoponHble CBS3H MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasl Peaklus Ha MHOIOATOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM yenoseka. [[puMeHenne ramuepuHa U 3TUIEHTITMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerupl U kemouwvl. DopManbIEeTrUi, alETAIBICTUl: CTPOCHHUE,
duznyeckue U XMMUYECKHE CBOMCTBa (peaklMHM OKHCIECHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PeaKIus 3TepruuKalum), MOJTy4eHne U IpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.




Crnoxnple 3(QUPHl KaK MPOW3BOJHBIE KApOOHOBBIX KHUCIOT. [ muponus
CoXHBIX hupoB. XKupsl. 'naponus xupos. [Ipumenenne xxupoB. buomornueckas
POJIb KUPOB.

YrneBonpl: cocTtaB, KjaccUUKaUs ~ yrieBojoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJIbI, (U3UYECKHEe W XHWMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C
rugpokcuaoM meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B MPHUPOJIEC, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u mennrono3a kak mpupoaHble moauMepbl. CTpoeHHe Kpaxmalia U
HEeJUTIoN036l.  Du3NYecKkne W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YUYECHMsI BEHIECTB M UX IPEBPAILICHUIA:
npoBeJcHUE, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIUPTOB, Ka4E€CTBEHHBIC PEAKIMHM OJHOATOMHBIX CIUPTOB (OKHCICHUE ATaHOJIa
okcusmoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmana € HOJOM),
IPOBEJICHUE MPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB HJIU MTPOIYKTOB PEAKIIUH).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OPTaHWUYECKHE COeAMHCHUS. DU3nvecKue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiminHa). bronmornyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTumpr.

benkn kak NPUPOJHBIE BBICOKOMOJICKYJIIPHBIC cOoeaMHECHHS. [lepBuuHas,
BTOPHYHAS W TPETHUYHAS CTPYKTypa OeiaKkoB. XHMMHYECKHUE CBOWCTBA OCIIKOB:
THJIPOJIN3, ICHATYypaIlusl, KAYeCTBCHHbIE peakliy Ha OeJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OSIKOB MpU
HarpeBaHWH, [IBETHBIC PEAKIIUH OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATHUS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXIpEeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATHN, SBISIOMIMXCS CUCTEMHBIMHU ISl OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Ke ecTeCTBEHHO-HAYYHBIE MOHATHUSA: SBJICHUE, HAYYHBIN (PAaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, Kiaccu(uKalus, NepuoJuIHOCTb, HAaOII0/ICHNUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIMPOBAHUE.

@®usuka: Marepus, DJHEpPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMbIE, TOILIMBO,
pecypchl.

TexHoyorus: NULIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IIUTaHMI,
MOIOIIIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparsl, MaTepUalIbl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(DUTYpaIKsi aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoANYECKOro 3akoHa U Ilepmoamyeckoil CucTeMsl
xuMuueckux asnemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U

10



o0pa3yeMbIX HMMH MPOCTHIX W CJIOXKHBIX BEHIECTB IO TPYyMNIaM M IEPHOJAM.
3Ha4YeHHE MIEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHasi W TMOJSpHAs, MOHHAsg, MeTauiyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICGHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHsiii). BomopogHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [HUMbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BELECTBa B paCTBOPE.

Knaccudpukanus HEOPraHU4ECKUX COCIMHECHUM. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuud. Kiaccupukanuss — XMMHYECKMX — peakluil B
HEOPTraHWYECKONM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS SJHEPTUU IIPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuun. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTryeckas aucconnanus. CuiabHbIC U clladblie AIeKTpouThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIasA, HEUTpaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpanus Tabau «lleproguyeckas cucteMa XUMHYECKHX 3yemeHToB JI[. .
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PELIETOK, HaOII0JeHUE U
OMKCAaHKWE AEMOHCTPALMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3yIoKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO HWHIWKATOpPA, PpEeaKIMd HOHHOTO OOMEHa),
IpOBeJICHUE MPaKTUUECKON paboThl «BrusHue paznuyHbix (HakTOpoB Ha CKOPOCTh
XAMHUYECKON pPEAKIUN.

PacuétHrble 3amaun.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETBHI C HMCIIOIB30BAHUEM ITOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi Xumus
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Hemeramner. Ilonoxxkenue HemeraimioB B llepuogumueckor  cucreme
xumudeckux dnemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHEeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. Ilonoxenne meramioB B llepuonnueckoil cucteMe XUMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUUYECKUI PSJT HAMTPSYKEHU METAIIOB.

XHWMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmume cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINU «MeTamibl U CIUIaBbD», OOpa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OINUCAHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YE, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WiM 00BbEMaA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJHO
13 BEUIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUeHHH IKOJIOTHUYECKOM, YPHEPreTUUEeCKON W TMUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHpE BEUIECTB W MaTEpUAOB. BAXKHEHIIME CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTEepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yIa0OpeHwUsI.
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XUMHSIT W 3I0POBbE YEIIOBEKA: IMpaBUJAa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO MCIIONIb30BAHMS MpenapaToB ObITOBOM XUMUU
B ITIOBCEJHEBHOM JKU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed Mpu  M3ydeHUH  oOmeil u
HEOpraHW4ecKor XuMuM B 11 Kjacce ocylIeCTBISETCS YEpe3 UCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIFOIIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HaOIIOIEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBICHHE.

®dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAIHOAKTUBHOCTD, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOILUIMBO,
peECypCHI.

TexHonorusa: XUMHYEcKasi MPOMBILIIEHHOCTb, METAJLTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA T[MPOI'PAMMBI 110 XMMHWHNU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OOy4aroIIUMUCS
nporpaMM  cpeaHero obmero oOpa3oBaHHs  (JMYHOCTHBIM, METalpeIMETHBIM U
npenMeTHbiM).  HaydHo-meToauueckoi  OCHOBOW  aiisi  pa3pabOTKM  TUIAHUPYEMBIX
pE3yNbTAaTOB OCBOEHUS IPOrpPaMM CpEOHEro oOmero oOpa3oBaHMS SIBISIETCS CHCTEMHO-
NEeATEIbHOCTHBIN OIXOI.

B coOTBETCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHMS MpeaMeTa «XUMHsS» Ha YPOBHE CpPEIHEro o0miero ooOpa3oBaHUs
BBIJICJIEHBI CJIEAYIOIIHNE COCTABISAIOIIUE:

OCO3HaHUE 00YYaIOUIMMUCS POCCUMCKON IpaskJaHCKON MIEHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEICIICHHIO;

HaJIMYue MOTUBALUMU K 00yUEHUIO;

L[E€JICHAIPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUN TUYHOCTU Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAAULMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh O0YYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH JEATEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAMH, NPHUCYLIMMH LEJIOCTHOW CHUCTEME XHUMHYECKOTO
oOpa3oBaHus;

HaJM4KMe MPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYpPhl M CHOCOOHOCTU CTaBUTh LIENIA U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YJITATBl OCBOEHUS IpeAaMeTa «XUMHUS» IJOCTHTalOTCs B €IUHCTBE
yu4eOHOM U BOCIHUTATENIbHOM JEATENbHOCTH B COOTBETCTBUM C TI'yMAaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMHU W HJ€ajdaMu POCCUUCKOIrO
IPKJAHCKOTO OO0IIecTBa, NPUHATHIMM B OOIECTBE HOPMaMH M TPABUJIAMH TOBEACHMUS,
CHOCOOCTBYIOUIMMH  TpOIIECCaM  CaMOIO3HAHHWS, CaMOpa3BUTHS U  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH O0YyYaIOUTUXCA.

JIn4HOCTHBIE pE3yNbTATHI OCBOCHHSI npeaMeTa «Xumus» OTpa)karoT
c(hOpPMHUPOBAHHOCTH OMbITA MTO3HABATEILHON M MPAKTUYECKON NIEATEIbHOCTH 00yUYaroIMnXCcs
M0 peaju3aliy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YKCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHHUsI OOYyYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U  OOS3aHHOCTEM,
YBYKEHHS K 3aKOHY U IPABOMOPSAKY;

NOPEACTABICHUS] O COLMAJIbHBIX HOpPMax M IMpaBUiIaX MEXIMYHOCTHBIX OTHOLIEHUW B
KOJUIEKTHBE;

14



TOTOBHOCTH K COBMECTHON TBOPYECKOW MACSATEIBPHOCTA TIPH CO3MaHUHM YICOHBIX
MIPOCKTOB, PEMICHWH YyYEeOHBIX W TIO3HABATEIBHBIX 3a/lay, BBITIOJHEHUN XUMHUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HaMEPEHUs, JIOTUKY U apTryMEHTHI
JIPYTUX MPU aHATH3E PA3TMYHBIX BUIOB YICOHOH ACATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOILIECHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIEOUIO OTEUYECTBEHHOU
XUMUH;

yBa)KEHUSI K IMPOIIECCY TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHUS TOTO, UTO JJOCTUKEHUSI HAYKU €CTh PE3YyJbTaT NJIUTEIbHBIX HAOII0ICHUM,
KPOIOTIUBBIX KCIIEPUMEHTATBHBIX MOMCKOB, TOCTOSTHHOTO TPYyAa YUYEHBIX U IPAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHUBOB B IOJYYEHHH M TOCJIEAYIOIIEM aHAJIU3€
uH(}OpMAIUHU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMHM, CBS3aHHBIE C XUMHUYECKUMH SIBJICHUSIMHU, U
MIPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE M IMOCTYIKH CBOMX TOBApHUIIEH C TMO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJIEACTBUN ITUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs I[IEHHOCTEH 3J0pOBOro M 0Oe30macHOro obpasa >KM3HU, HEOOXOJAMMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY 3710POBBIO;

coOJIIOICHUS MPaBUJI OE30MACHOTO OOpallleHUsI ¢ BELIECTBAMU B OBITY, MOBCEAHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH,

MOHUMAHUS I[EHHOCTH TMPaBWI WHAWBUAYATLHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HH JIIO/ICH;

OCO3HAHMUsI TIOCJIEACTBUNA M HENPUITHUS BPEIHBIX MPUBBIUCK (YHOTPEOJECHUS aTKOTOJIs,
HAapKOTUKOB, KypeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B YYEOHO-HCCIEAOBATEIbCKOM JIEATEITLHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACATEIHHOCTH;

YCTAHOBKM Ha aKTUBHOE ydYacTHE B PEIICHWU MPAKTUYECKUX 3a7a4 COLMAIbHOM
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

HMHTEpeca K MPAKTUIECKOMY M3yUEHHUI0 MPpodeccruid pa3IudHOro pojia, B TOM YUCIIE Ha
OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U Pe3yiabTaTaM TPYAOBOM AESITENbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYAJIBHOU TPacKTOpUU OOpa30BaHUA,
Oynymerd mpodeccun © peanu3andd COOCTBEHHBIX JKH3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBAa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH  II€J€COO0pPa3HOr0  OTHOIIEHUS K MOPUPOJE, KaK HUCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMaHUSl  TJIOOAIBHOTO  XapakTepa  OJKOJOTMYECKHX  MpoOjieM,  BIUSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTMIXKEHUW XUMHUM JJIS PEIICHUs
BOINPOCOB PAIMOHAIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOTO HENPUATHS JICHUCTBUM, MIPUHOCIIIMX BpPEIl OKPYKAIOLIECH NPUPOIHON Cpere,
YMEHUS IIPOTHO3UPOBATH HeOJIaronpusTHHIE JKOJIOTUYECKHUE IIOCJICICTBUSA
MPEANPUHUMAEMBIX ACUCTBUNA U IPEAOTBPALIATH UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, SKOJOTMYECKON KYJIbTYPHI, ONbITa
JNEATEIbHOCTH 3KOJOTMYECKOW HANpPaBIICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS HWMH B
MO3HABaTEIbHOW, KOMMYHHMKATHUBHON M COLUAIIBHOW MPaKTHUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MIPOTUBOCTOSITH UCOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHEeNU(PUKA XMMUM KaK HAyKH, OCO3HaHHS €€ poiii B (OPMHPOBAHUU
pPAllMOHAJIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IEJOCTHOTO TMPEACTABICHHUS 00
OKpPYXamIIEM MHUpPE KAK O E€AUMHCTBE NPUPOABI M YEJIOBEKAa, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEHN U pPEeIIeHUH MPoOJIeM COXpaHEHUsI MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XWMHH JIJISI COBPEMEHHON IUBWIM3ALUK: B €&
T'YMaHHCTHYECKOW HAMPABJICHHOCTH U BAYKHOU POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbLHOM
KyJIbTYpBI, PEIICHUU TJIOOATBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPHEBOM, JHEPreTHMUECKOM, NHUIIEBOM W HKOJOTUUECKON O€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, 00ECIIEYEHNN YCIOBUHN YCHIEITHOTO TPYJa U IKOJOTUYECKH KOM(OPTHOHN KU3HU
Ka)KJ0T0 4YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMaHHsS CYIIHOCTH METOAOB ITO3HAHUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJL30BATh MOJy4aeMbIe 3HAHMSI
JUISL aHaiu3a W OOBSICHEHUs SIBJICHUW OKPYXKAIOIIEro MHpa M MPOUCXOASIIUX B HEM
W3MEHEHHM, YMEHHS JieJlaTh OOOCHOBAHHBIC 3aKJIOUCHHMS Ha OCHOBE HAY4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LIEJIbI0 MOJIYYECHUS! JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMWYECKUE 3HAHUS IS PEIICHUs
po0JIEM B PEATbHBIX JKU3HEHHBIX CUTYyAIHIX;
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MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U camMO00pa3oBaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH 1O XWMHHU B COOTBETCTBUU C >KW3HCHHBIMH
MOTPEOHOCTSIMU;

uHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuuHbIX cdepax mnpodhecCuoHATbHOMI
TeSTETHHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHSI YUEOHOTO TMpeaMeTa «XHUMHs» Ha ypOBHE
CpeaHero oo1ero 00pa3oBaHus BKJIIOYAIOT:

3HAYUMBIE I (DOPMHUPOBAHHSI MHPOBO33PCHHSI 00YUAOIINUXCS MEKIUCITUTUTMHAPHBIS
(MexxnpeaMeTHbIe) oOIeHAayYHbIE MOHATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI
MHUpa U crenudrKy METOJ0B MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BCIIIECTBO, DHEPTHs, SBJICHHUE, MPOIECC, CHCTeMa, HAy4YHBIM (DAKT, MPUHINI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBaHNE, HAOMIOACHUE, M3MEPEHHUE, IKCIICPUMEHT U
Apyrue);

YHUBEpCaJIbHbIE  yueOHble  JedcTBUS  (IO3HABATENbHBIE, KOMMYHHUKATHUBHEIE,
pEryJsTUBHBIE), obOecrneuuBarone QopMUpOBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS  HCIOJB30BaTh OCBOCHHBIC  MEXIUCHUILUIMHAPHBIC,
MHPOBO33PEHYECKHUE 3HAHHUS M YHUBEpCaJIbHbIE y4eOHbIC JCHCTBUS B TO3HABATEIHLHON H
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHBIC PE3yJIbTaThl OTPAXKAIOT OBJAJACHUEC YHHUBEPCATBHBIMH YUCOHBIMH
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSMU.

OBjajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKHe TeHCTBHSA:

CaMOCTOSATENIbHO (HOPMYITUPOBaTh W aKTyaJU3UpPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTpeNeNATh e JCITCIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH WX JTOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

WCIIOJIH30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTEpHbIE TPU3HAKK TOHATUA ¢ YCTAHABIMBATH WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHE IMOHATHS JJIS OOBSICHEHUS OTACIbHBIX (PAaKTOB U SBJICHUN;

BBIOMPATh OCHOBAHMS W KPUTCPUU JIs KJIACCH(UKAIMK BEHIECTB M XHMHYECCKUX
peaKkuuu;

yCTaHaBIMBATh MPUYMHHO-CIICACTBEHHBIC CBSI3M MEKY U3y4aeMbIMU SIBIICHUSIMH,
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CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTHBHBIE, IEAYKTHUBHBIE, I10 AHAJOTHUM),
BBISIBJIATH ~ 3aKOHOMEPHOCTM W INPOTHBOPEYUS B  pacCMAaTPUBAEMBIX  SIBJICHUSX,
(GopMyJIMpOBaTh BHIBO/BI U 3aKIHOUECHHUS;

OPUMEHATh B IMPOLECCE II03HAHUS, HCIOJb3yEeMble B XUMHUH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENN, NMPeoOpa30OBbIBATh MOJEIBbHBIE IMPEACTABICHHUS — XUMHYECKUI 3HAK
(cuMBOJ) dJeMeHTa, XUMHUYeckas ¢opMmylia, ypaBHEHHE XHUMHUYECKOHW peakluu — Tpu
pelleHnr Yy4eOHBIX I103HABAaTEIbHBIX M MPAKTUYECKHX 3a/ad, NPHUMEHATh Ha3BaHHbIC
MO/JIEIbHBIE TIPEICTABICHUS JUUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB M3y4aeMbIX BELIECTB
U XUMUYECKUX PEaKLUi.

2) 0a3oBbIe MCCIIEeI0BaATEIbCKHE 1eiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO NO3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

dopMynMpoBaTh LETUM U 3aJa4d HCCIENOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAuyeCTBE HMHCTPYMEHTa IO3HAHUSA U
OCHOBBI I (DOPMUPOBAHMUS THIOTE3bl MO MNPOBEPKE MNPABHIBHOCTU BBICKA3bIBAEMBIX
CYKICHHU;

BJIQJIETh HABBIKAMH CAaMOCTOSATENBHOTO IJIAHUPOBAHUS W TMPOBEACHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBaTb yYMEHHsA HaOIOgaTh 3a  XOAOM  IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (popMyIupoBaTh 000OIIEHUS M BBIBOAbBI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIEIOBAHUS, COCTAaBJISATh OOOCHOBAHHBIN
OTUY€T O MPOJICJIAHHON paboTe;

mpuoOpeTaTh OMBIT YYEHWYECKON MCCIICOBATEIBCKON U MPOEKTHOM EATEeNbHOCTH,
MPOSBIISATE CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY MOHCKY METOJOB PEIlEHUs
MIPaKTUYECKUX 3aJ]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOAOB ITO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HMHGPOpMALMH (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XUMHYECKOIO COJEpKaHUs, CHOpaBOuYHbIe MmocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMHQMOPMAIMIO PA3IUYHBIX BHUAOB U (OPM MPEICTaBICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(bopMyIUpOBaTh 3aMpOChl U NPUMEHSTh Pa3IMYHbIE METOAbl MPHU IMOUCKE U OTOOpE
uH(popMauu, He0OXO0IMMOM /1JIs BBITOJHEHHS YUEOHBIX 3a]1ay ONPEAeIEHHOIO TUTIA;

npuOoOpeTaTh OMBIT UCHOJIB30BaHUS UH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHMA
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMANbHYIO (OpPMY TIpeACTaBlieHUs HHPOpMaluu
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpEACTBa MpH pPabOTe C XUMHUYECKOU
uHpOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYecKue W MaTeMaTHUeCKHe) 3HAKU U
CUMBOJIBI, (hOpMYIIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;
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HCIIOJIB30BaTh U NPE0OPA30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIITHOCTH.

OBiaieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYXKJaeMol TeMbl B XOJA€ Aualora u/win
JIUCKYCCHUH, BBICKA3bIBATh HJEU, (OPMYIMpPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS MIPEUIOKEHHON 3a1a4u;

BBICTYNATh C MIPE3EHTALMEN pPe3yJbTaTOB MO3HABATEIBHON I€ATEIbHOCTH, OJIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIENOBAHUIO CBOMCTB HM3y4aeMbIX BEILECTB,
peain3anuy y4eOHOTo ImpoekTa U (OopMyJIUpPOBaTh BBIBOJABI 110 PE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IyTEM COTJIaCOBaHUS MO3ULUN B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OByajieHUe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOATEIIBHO IIAHUPOBATh U OCYIIECTBIISITH CBOKO ITO3HABATEIBHYIO JACATEIBHOCTD,
ornpenenss e€ ey U 3a/1a4d, KOHTPOJIMPOBATh U IO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeAJIaraéMblii  QJITOPUTM JIEWCTBUM MPHU BBIMOIHEHUU YUYE€OHBIX M HCCIIEIOBATEIbCKUX
3az1a4, BbIOMpaTh Hanbosee 3 (HEKTUBHBIN CIOCOO UX PEMICHUS C YYETOM MOTYYEHHUST HOBBIX
3HAHUI O BEIECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYLIECTBJIATh CaMOKOHTPOJIb CBOEW JIEATEIIbBHOCTM Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMush» OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKOM COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUM SIBIICHUM MPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS ¥ KYJIbTYpPbl JIUYHOCTH, €€ (DYHKIIMOHAIILHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pEeIIeHUs] TMPAKTUYECKUX 3aJad M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM CPELE;

BJIQJICHUE CUCTEMOW XMMHUYECKMX 3HAHUMW, KOTOpPAS BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMUYECKUU DJIEMEHT, aToM, DJJICKTpOHHas o000JoYKa aroMa, MOJIeKya,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, XWMHUYECKasl CBS3b, CTPYKTypHas dopmyia
(pa3BépHyTast U COKpaII€HHAs), MOJIb, MOJIIPHAs Macca, MOJIAPHBIN 00BEM, YIIIEpPOIHBIN
CKeJieT, (PyHKIMOHAJIbHAS TPYIa, paguKall, U30MEpHsi, WU30MEpPbhl, TOMOJIOTHYECKUN PsiI,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOJAEPIKALLIUE COCAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYJSIDHBIE COEIUHEHHS); TEOPUUM U 3aKOHBI (TEopust
CTpPOEHMSI opraHuyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XWUMHUU; MUPOBO33PCHUECKHE 3HAHUS, JIEKAIIUE B
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OCHOBE TTOHUMAaHUS MPUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (haKTOJIOTHUUECKUC
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYCHHH W OE30MMaCHOM HCTOJIb30BAHUH Ba)KHEUIITUX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JIEATETLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  BBISBJISATH  XapakTepHblE  IMPU3HAKK  MOHATHIA,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPU OMUCAHUU
COCTaBa, CTPOEHUS U MPEBPAILIECHUN OPraHUYECKUX COCINHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCMOIB30BATh XUMUYECKYIO CUMBOJIMKY JIJIsSi COCTABIICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHOM) GOpMyn OpraHMYEeCKUX
BEIIECTB W YPAaBHEHHI XUMHUYECKUX PpEAKUHM, W3rOTaBIMBATh MOAEIU MOJIEKYJI
OpPraHUYECKUX BEIIECTB MJIsi WUIIOCTPAllMd HMX XUMHUYECKOT0 W MPOCTPAHCTBEHHOTO
CTPOCHUS;

cOPMHUPOBAHHOCT, ~ YMEHHMM  yCTaHaBIMBATh  NPUHAMJICKHOCTh  M3YUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTaBYy M CTPOCHHUIO K OMNpENEIEHHOMY Kiaccy/rpymie
COCIMHEHUN (YrieBoopo/sl, KHUCJIOPOJ u a30TCOJEpIKAIIIHEC COCIMHEHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCAMHEHHUs), JaBaTh KM Ha3BaHUS TI0 CHCTEMaTUYECKOU
nomenkinarype (IUPAC), a Takke NpUBOAUTH TpPUBHUAIBHBICE HA3BAHUS OTACITHHBIX
OpraHUYEeCKUX BEUIECTB (ITUJICH, MPOMUJICH, alleTHUICH, STUJICHTIIUKOIb, TJIMIEPUH, (EeHO,
dbopmaniblieTu, areTanbJIeru, MypaBbUHAs KHUCJIOTA, YKCYCHAas KHUCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEAPUHOBAs KUCJIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIMH);

c(hOpMHUPOBAHHOCTh YMEHHUSI OMNPENEsATh BUIBI XUMHUYECKONW CBS3M B OPraHUYECKUX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUSI OPTaHUYECKHUX
BemecTB A. M. ByTiiepoBa a1t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHUE, (PUIMYECKUE U
XUMUYECKUE CBOMCTBAa THUMUYHBIX MPEACTABUTENICH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, dTaH, dTWICH, MPOMWICH, aleTuieH, OyramueH-1,3, MmetunOyraauen-1,3,
OE€H30J1, METaHOJI, ATAHOJI, dTHJICHTJIUKOJIb, TJIUIIEPUH, (DEHOJI, alleTaabJACT 11, MypaBbUHAS U
YKCYCHasi ~KHUCJIOTBI, TJIFOKO3a, Kpaxmaj, LeJIII0JI03a, aMHHOYKCYCHasi KHCJIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKJIY HHUMHU YPaBHEHHSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WCTOYHHKH YTIJIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBINA Ta3, YTrojb), CIOCOOBI MX MEePepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MPOAYKTOB NEpepabOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYHCICHUS MO XUMUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA MJIM MPOJAYKTA PEAKIUU IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKITNN );
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c(hOPMHPOBAHHOCTh YMEHUW BJIAJETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX METOJaxX
HAYYHOTO TO3HAHUS, HCIOJb3YEMbIX B XMMHHU IIPU H3YYCHUM BEUIECTB MU XHUMHUYECKUX
sSBiICHUN (HaAOJMIOACHUE, W3MEpPEHHE, OJKCIEPUMEHT, MOJICTUPOBAHUE), HCIIOJIb30BAThH
CHUCTEMHbIC XUMHYECKUE 3HAHUA [JI1 TPUHATUS PEIICHUH B KOHKPETHBIX »KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIICCTBAMU U UX PUMEHECHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOIaTh MTPaBUJIA MOJIH30BAHUS XUMUYECKON TTOCYI0M
U JabopaTOpHBIM O0OpYJOBaHHWEM, a Tak)Ke TMpaBuiaa oOpalleHUs C BeIIeCTBAaMU B
COOTBETCTBHH C MHCTPYKIIUSIMH IO BBITIOJIHCHHIO JJA0OPATOPHBIX XUMHUECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBHIMOJHATH XUMUYECKUN KCIIEPUMEHT
(IpeBpalieHrs OpraHMYEeCKUX BEIIECTB MPU HArpeBaHUM, MOJYyUYCHHE STUIICHA U U3YUYCHUE
€ro CBOMCTB, KQUECTBEHHBIC PEAKIIMM OPraHUYECKUX BEIIECTB, JACHATypalus OCIKOB MpH
HarpeBaHWM, LBETHbIC pEAKIMU OETKOB) B COOTBETCTBUM C TMpaBUJIAMU TEXHUKHU
0e30macHOCTH MpU  OOpallleHUd C BEHIECTBAaMU M JIAOOPATOPHBIM  O0OpPYAOBAHHUEM,
MPEJCTABIATh PE3YJIbTAThl XUMHUUYECKOTO JKCIepUMEHTa B (GopMme 3aluch ypaBHEHUM
COOTBETCTBYIOIIMX peaKkuidi U POpMyIUpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATh XUMHUYECKYI0 MH(OPMAIIHIO,
MOJIydaeMyl0 U3 pa3HbIX HCTOYHUKOB (cpenacTtBa maccoBod uHpopmanuu, WHTEepHET U
JAPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIOATh MpaBUJIa DKOJOTHYECKH 11e7eCO000pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOM ACATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 370POBbS U
OKpY)KAIOIIEW MPUPOJHON CpEIbl, OCO3HABATH OIACHOCTh BO3JICUCTBUS HA KHUBBIC
OpPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIcia Tokazarens [I/K,
MOSICHATh Ha TMpUMEpax CHocoObl YMEHBIIEHUS U TMPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOy4aroluXcs ¢ OTPaHUUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHUE NMPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CIIENBIX W CIA0OBUASAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJb30BaTh pebedHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gopmyi.

11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSI Kypca «OOIas W HEOpraHuyecKas XUMUsDH)
OTpa)karoT:
c(hOpMHUPOBAHHOCTh TMPEJACTABICHUI: O XHMHUYECKON COCTABISIONICH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpA, POJIM XUMHUHU B MMO3HAHWUU SIBJICHUU MPUPOABI, B (OPMUPOBAHUU
MBIIIUICHUSI U KYJbTYPbI JJUYHOCTH, €€ (PYHKIIMOHAJIBHONW I'PaMOTHOCTHU, HEOOXOIUMOMN IS
pelIeHnsT MPAKTUYECKUX 3a7a4 M SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JJ0POBBIO U IPUPOJHOMN CPELE;
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BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBONOJIATAIOIINE
MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, - 3JIGKTpPOHHBIC OPOUTAIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb
OKHCIICHHs, XUMHUYeCKass CBsI3b (KOBaJICHTHAs, HMOHHAs, METAJJIMYecKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKAss PEMETKA, TUIMBlI XHUMUYECKHX PpPEaKIUH, PpPacTBOP, DJIEKTPOJIHUTHI,
HEJJICKTPOJIMUTHI, JNEKTPOJIUTHUECKAS AUCCOLNALNS, OKUCIUTENb, BOCCTAHOBUTENB, CKOPOCTh
XUMHUYECKOM  peakiuh, XUMHUYECKOE paBHOBECHE), TEOPUHU W 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU auccouuanuu, nepuoauueckut 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHHMSI MaCChl BEILIECTB, 3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUH NTPU XUMHUUECKHUX
peakIusx), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMS,
JIe)KAIUME B OCHOBE ITOHWMAHUSI TMPUYUHHOCTH WU CHUCTEMHOCTH XHWMHUYECKUX SIBIICHUM,
(haKTOJIOTHYECKHE CBEJICHMs O CBOMCTBax, COCTaBe, TOJYYCHHH U  OE30MacHOM
WCIIOJIb30BAaHNN BAaXHEUIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
NEeSITeIbHOCTH YEJI0BEKA;

chOpPMHUPOBAHHOCTh ~ YMEHHUN  BBIABJISATH  XapaKTepHbIE  TPU3HAKU  TOHSTHUH,
YCTAaHABIIMBATh UX B3aHUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHIATUS NPU ONMHUCAHUU
HEOpPraHMYEeCKUX BEIIECTB U UX MPEBPAIICHUIM;

c(hOpMHUPOBAHHOCTh YMEHUN MCITOIb30BaTh XUMHUECKYIO CUMBOJIUKY ISl COCTABJICHUS
(dhopMyJl BEIIECTB U ypaBHEHUM XUMUUYECKUX PEAKIMH, CUCTEMAaTUYECKYH0 HOMEHKJIATYpPY
(IUPAC) u TpuBHanbHBIC Ha3BaHHs OTACIHHBIX HEOPTaHWYCCKHX BEIISCTB (YrapHbIH Tas,
YIJICKUCIIBIN ra3, aMMHUaK, raniéHasi U3BeCTh, HEranéHas U3BECTh, MUThEBas COjAa, MUPUT U
apyTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUH OIpPEACIATh BAJICHTHOCTh MW CTEICHb OKHCICHUS
XUMHUYECKUX JJIEMEHTOB B COEAWHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBS3U
(KkoBaJIeHTHasi, = HWOHHAs, METaJUIMUecKas, BOJOpPOJHAs) B  COCAMHEHUAX,  THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIllecTBA (aTOMHAsl, MOJICKYJIsIpHAsi, HMOHHAs,
MeTa/UTM4ecKas), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX COCAUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAMICKHOCTb HEOPTaHUYECKUX
BEIIIECTB MO WX COCTaBY K ONMpPeACIEHHOMY KJIacCy/TpyImIe COeIMHEHUH (MPOCThIE BEIIECTBA
— METAJIJIbI M1 HEMETAJUTbl, OKCHJIbl, OCHOBAHUSI, KUCJIOTHI, aM(POTEPHBIC TUIPOKCHUIBI, COJIHN);

c(hOpPMHUPOBAHHOCT, yYMEHHUH pPACKPBIBaTh CMBICH TIepuoandeckoro 3akona JI. .
MenneneeBa © JEMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh JJEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepuoandeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
J. W. MeHnneneeBa, WCIONB3yS TOHATHAA «S-, P-, O-2JIEKTPOHHBIC OpPOHUTAIINY,
(QHEPTETUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHYECKHUX
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JJIEMEHTOB M HMX COCAUWHEHHMM IO IepuojaM M rpynnam llepmogudeckor CHCTEMBI
xuMudeckux saemeHToB 1. 1. Meneneena;

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKUE
CBOWCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXKIYy HEOPraHWMYECKHMMHU BEIIECTBAMM C NOMOIIBI) YpPaBHEHHM
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XUMUYECKHUE PEAKLIUU IO PA3TUYHBIM
npu3HakaMm (YUCIy U COCTaBY pPEAarupyrollMX BeEIIEeCTB, TEIIOBoMY 3(h(]eKTy peakiuu,
U3MECHEHHUIO CTEMEHEW OKUCIEHUs DJIEMEHTOB, OOpaTUMOCTH pEaKIUH, YYacTHIO
KaTajau3aropa);

c(hOpPMUPOBAHHOCTh YMEHHUU COCTABJIATh YPAaBHEHUS PEAKIUN pa3IMUHBIX THUIIOB,
MOJIHBIE W COKpalI€HHbIC YpaBHEHUS PEakiuid MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH
KOTOPBIX 3TU PEAKLUU UAYT 10 KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOAUTH PEAKIMHU, MOATBEPKIAONINE KauyeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKHX BEIIECTB, PACMNO3HABATH OIBITHBIM ITYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUU pPAacKpbIBATh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI TMOCPEJACTBOM COCTAaBJICHHUS DJEKTPOHHOrO OanaHca STUX
peaKkuu;

c(hOpMHUPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU pEaKIuu
OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero BozaeicTBus (mpunnu Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh XUMHUYECKHUE TMPOIECCHI, JIEKAIUE B
OCHOBE  TMPOMBIIUICHHOTO  TIOJYy4Y€HUS  CEpPHOM  KHCIOTHI, AaMMHakKa, a  TaKke
c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI 00 OOIIMX HAYYHBIX MNPUHITUNAX M DKOJOTHYECKUX
mpo0eMax XUMHUYECKOTO MTPOU3BOICTBRA;

c(hOpPMHUPOBAHHOCTh yYMEHUN MPOBOJIUTH BBIUHUCICHUS C HCIOJH30BAHUEM TMOHSITHS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUUYECKHUX
peaKIusx, MacChl BEIIECTBA MM 00bEMA Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe
WU 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MAaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIO/IaTh MpaBUiIa MOJb30BAHUSI XUMUYECKON TOCYI0U
u 71abopaTopHBIM O0OpYJOBaHMEM, a TaKXke MpaBuja oOpalleHus ¢ BelIeCTBAMHU B
COOTBETCTBHUH C MHCTPYKIUSIMU TI0 BBITOJHEHHIO JJA0OPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHU IIJIAHUPOBATh U BBITIOJHATH XUMUYECKUNA DKCIIEPUMEHT
(pa3noxkeHue NEPOKCHJA BOJOPOJA B MPUCYTCTBUU KAaTaIM3aTOpa, OMNPEIEICHUE CPEIb
pacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO WHIMWKATOPA, BIUSHUE PAa3JIMYHbBIX
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(akTOpOB Ha CKOPOCTh XUMHUYECKOW PEaKIuu, PEeaKIMH HOHHOTO OOMEHa, KauyeCTBEHHbBIE
peakiuu Ha cynbdar-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHS, pELICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1mo TeMam «Metamib» u «HemeTtamib»y) B COOTBETCTBHM C
npaBUIaMH TEXHUKUA OE€30MaCHOCTH MpHU OOpallleHWH C BEIIeCTBAaMU W J1aOOpaTOPHBIM
00OpyIOBaHUEM, MPEJCTABIATh PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hOpME 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u (OpMyIUpOBaTh BHIBOJBI HAa OCHOBE ATHX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUIN KPUTUUYECKU aHAJTU3UPOBATH XUMUYECKYIO UH(POPMAILIUIO,
MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpelICTBA MAacCOBOM KOMMYyHHKauuu, WHTEpHET u
JIPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUia JKOJOTHYECKH IIeIeCO00pa3HOro
MOBE/IECHUS B OBITY U TPYJIOBOW JAEATEIBHOCTU B LEISIX COXPAHEHHUS CBOETrO 370POBbsS U
OKpY)Xalollled TNPUPOJHOW cCpeAbl, OCO3HaBaThb OINACHOCTh BO3ACUCTBHUS Ha KHUBbBIE
OpraHM3Mbl OMpEACIEHHBIX BEIIECTB, NMOHMMAas cMbichn mokazatens [IJIK, moscHsATe Ha
npuMepax CrIocoObl YMEHBIICHHS M TPEIOTBPAIEHUS HX BPEAHOTO BO3JICHCTBUS Ha
OpraHH3M YeJIOBEKa,

1 00y4arolMXCsl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10POBbsl: YMEHHE MTPUMEHSTD
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUECKUX SBJICHU;

JUISL CJIETNBbIX W CHa0OBUASIIMX OOY4YarONIUXCS: YMEHUE HCIOJIb30BaTh pelbeHO-
TOYEUHYI0 cucTeMy oOo3Hauenuii JI. bpaiinsg pns 3anucu  XUMHYECKUX  (QOpPMYIL
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuyectBo yacos DJIeKTPOHHbIE Hanpasaenus
HaumeHoBaHue pa3aesioB U (uudpoBbie) eaJu3amuu
Ne i/ P KoHTpoJbHBI IMpakTnyeckun bp P
TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE BOCIIUTATEIBHOTO
e padoThbl e padoThbI
pecypcsbl NOTeHIHAJIA
Paznen 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM
JlyXxOBHO-HpaBCTBEHHOE
Xnmusg 10 BOCHHUTAHUE;
[Ipeamer oprannveckoin Knace, FAOY IO TP RO
" AKazeMust BOCIIUTAHHUC,
XUMHU. TeOpI/IH CTPOCHUA 3CTETUUYECKOE
1.1 . 3 MuHNpocBeneHus
OpPraHMYECKUX COSAMHEHUN A. | BOCIMTAHUE; TPYAOBOE
M. Bymieposa Pocenn BOCIIUTAHMUE;
9KOJIOTHYECKOe
BOCIIHTAHUE; IEHHOCTU
HAy4YHOTO MMO3HAHUSI.
Hroro no pasneny 3
Pa3nea 2. Yriesogopoasl
OcreTndeckoe
Homarinue 3agaHust.
BOCIIMTAHUE; TPYAOBOE
- Xumus, AO > TPY
€/IeJIbHBIE YTIIEBOIOPOABI — BOCITUTaHUE;
2.1 P E P 2 N3iaTenseTBo ’
AJIKaHbI " " JKOJIOTHYECKOE
IIpocsemenune
BOCIHMTAHUE; IEHHOCTU
Hay4HOTO MMO3HAHUS.
59 HenpenenbHble yriieBogopoabL: 5 1 Tpenaxep "OO6nako OcreTndeckoe

AJIKCHBI, aJIKaAUCHBI, aJIKMHBI

sgaguit". Xumud. 10

BOCIIMTaHUE; TPYIOBOE
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kaacc,000 "dusukon
JIag"

BOCHHUTAHUE;
3KOJIOTIYECKOe
BOCHUTAHUE; [ICHHOCTH
HAY4YHOTO MMO3HAHUSA

OcreTndeckoe
Xumus, 10-11 BOCIIMTAHUE; TPYAOBOE
knacceL,'AOY BO BOCIIUTAHUC;
2.3 Apomarnyeckue yriieBoAaopo bl 2
MI'T1Y JKOJIOTMYECKOE
BOCIHTAHUE; IEHHOCTU
HAyYHOTO MMO3HAHUSA
Xumus. BuprtyansHbie DcreTndeckoe
n1abopaTopHEIE U BOCITUTAHUE; TPYIOBOE
[IpupoaHbIe HICTOYHUKHT MPaKTUYECKHE BOCITUTAHUE;
24 YIJI€BOJOPOIOB U UX 3 pabote, PI'AOY 3KOJIOTUYECKOE
nepepaboTka "UCPO" BOCIIMTaHUE; LICHHOCTHU
HAYYHOTO MMO3HAHUS
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeInHeHUs
Xumus 10 DcreTndeckoe
kiace, DI'AOY AI1O BOCIIMTaHHE; TPYAOBOE
3.1 Cnuptel. ®enon 3 "Axanemi BOCITHTATHIE,
MuHnpocsenieHus JKOJIOTHYECKOE
Poccnm" BOCHHUTAaHUE; [ICHHOCTH
Hay4YHOTO IMO3HAHUS
3.9 Anwpaerunsl. KapboHoBbie 7 Xwumug 10 DCTETHUECKOE
' KUCHOTHI. CII0XKHBIE AP kinacc, PDI'AOY 11O BOCITUTaHUE; TPYIOBOE
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"AxkagemMus BOCHHUTAHUE;
MuHnpocsenieHus JKOJIOTMYECKOE
Poccun" BOCIIMTaHHUE; IIECHHOCTU
Hay4YHOTO MMO3HAHUS
Xumus 10 OcTreTndeckoe
knacc, DI'’AOY JII10 BOCIIUTAaHUE; TPYAOBOE
"Axanemus BOCIIUTAHUC;
3.3 Vri1eBoIbI 3 A ’
MuHnpocBenieHust AKOJIOTHYECKOC
Poccun" BOCIHUTAHUE; HEHHOCTU
HAy4HOI'O [TO3HAHUS
Wroro mo pazneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
Xumus 10 DcTeTnYecKoe
kinace, DI'AOY JII10 BOCIIMUTAaHUEC; TPYIOBOE
41 AMuHBI. AMUHOKHCIIOTEL. 3 " AkageMus BOCIHHTAHUC;
' benkn MunnpocBenieHust JKOJIOTUYECKOE
Poccun" BOCHHUTAHUE; [ICHHOCTH
Hay4HOI'O MTO3HAHUS
Hroro mo pasneny 3
Paspen S. BeicokoMoJIeKy I pHbIe COeIUHEHUS
OcTeTnYecKoe
Xumus. BuprtyansHbie
BOCITUTAHUE; TPYIOBOE
1abopaTopHbIE U
[Tnactmaccel. Kayuyku. BOCIIUTAHUE;
5.1 B 2 IIPaKTUYECKHE
OJIOKHA 9KOJIOTHYCCKOC
pabotel, DI'AOY )
"ICPO" BOCIIUTAHHUE; IICHHOCTH

HAay4YHOTI'O TO3HAHUSA
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE HanpasBienus
Ne HaumenoBanue pa3aesos u (uudpossbie) peaju3annu
KoHTpoabHbI IIpakTnyeckn
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE BOCIIUTATEIBHOTO
e padoThbI e padoThbl
pecypcsl NMOTEeHHAIA
Pa3zgea 1. Teopernueckue 0CHOBbI XUMHH
JlyXOBHO-HPAaBCTBEHHOE
BOCITUTAHUE;
Xumus 11
MaTPUOTHYECKOE
CtpoeHue aTOMOB. kaacc, PI'AOY JAI10 P
. " BOCITUTAHUE;
[lepnonnueckuii 3aK0H U Axanemust
ACTETUYECKOE
1.1 [Tepunonnueckas cucrema 3 MuHnpocBenieHus
" BOCIIUTAHUE; TPYI0BOE
XUMHYECKHX 31eMeHTOB /1. H. Poccun
BOCIIUTaHUE;
MenneneeBa
3KOJIOTUYECKOE
BOCITUTAHUE; [ICHHOCTU
Hay4YHOTO ITO3HAHUSI.
Homarnue 3a1aHusl. DcreTnyeckoe
Xnmua,AO BOCITUTaHHE; TPYIOBOE
12 CrpoeHnue BenecTna. 4 U3parenbeTBO BOCITUTaHUE;
' MHoroo6pasue BelecTs "IIpocBemenue" JKOJIOTUUECKOE
BOCITUTAHUE; [ICHHOCTU
Hay4YHOTO IMO3HAHUSI.
Tpenaxep "O6nako OcreTnyeckoe
3HaHui". Xumus. 11 BOCIIMTAHUE; TPYLOBOE
1.3 XUMHYECKHE PEaKIHH 6 1 1 > TPY

kiacc, OO0 "dusnkoH
JIa0"

BOCIIUTAHUE;
JKOJIOTHYECKOE

29




BOCIIUTAaHHUC, HCHHOCTH
HAay4YHOI'O ITO3HAaHMUA.

Hroro no pazueny 13
Pa3nea 2. Heopranuyeckasi xumust
DcTETUYECKOE
Xumus 11
S BOCHHATAHUE, TPYIOBOE
kiace, DLAOY JIIO > TPY,
BOCIIUTAHUE;
2.1 MeTasbl 6 "AKagemMus ’
JYKOJIOTUUECKOE
Munnpocsenenus
| BOCIIMTaHHUE; LIEHHOCTH
Poccun
Hay4YHOTO IMO3HAHUSI.
DCcTETUYECKOE
Xumus 11
- BOCIIUTAHUE, TPYIOBOE
kiace,OTAOY JITIO > TPY
BOCIIUTAHUE;
2.2 HeMmeTtamisl 9 "AKagemMus ’
JYKOJIOTUUECKOE
Munnpocsenenus
" BOCIIMTaHHUE; LIEHHOCTH
Poccun
- Hay4HOT'O IMO3HAHUSI.
DCTETHYECKOE
Xumus 11
- BOCIHATAHUE, TPYIOBOE
kiace,OTAOY JITO > TP
CBs13b HEOPTaHUYECKUX U | BOCITUTaHHE;
2.3 2 Axkanemust
OpTaHWYECKUX BEIECTB JKOJIOTUUECKOE
Munnpocsenenus
| BOCITMTaHHUE; IIEHHOCTH
Poccun
- Hay4HOI'O IMO3HAHUSI.
Hroro no pazneny 17
Pa3gen 3. Xumus 1 ;Ku3Hb
Xumus. BupryanpHbie OBHO-HPaBCTBEHHOE
3.1 XUMUSA 1 KU3HBb 4 pTYy Ayx p

n1abopaTopHbIE U

BOCIIUTAHHUE;
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

NPaKTUYECKHE
pabote, PI'AOY
"UCPO"

MaTPUOTUYECKOE
BOCITUTAHUE;
3CTETHYECKOE
BOCIIMTAHUE; TPYIAOBOE
BOCITUTAHHUE;
9KOJIOTHYECKOE
BOCITMTaHHUE; IIECHHOCTH
HAaY4YHOTO MMO3HAHUS.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xummus, 10 xknace/ I'abpuensa O.C., O01mecTBO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»
* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«APODA»; AkmonepHoe obmiectBo «M3maarenscTBo «Ilpoc

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Meroanaeckoe mocodre — 6a30BbIif ypOBEHb) -
M.: Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TeCTax, 3aja4yax, ynpaxuenusx. 11
kimace» — M.: [Ipoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponbHbie 1
MIPOBEPOYHBIC pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kaura
s yautensi». Yacte 1 — M.: IIpoda, 2019 rog.
5. 0.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 kiacc: HacTonbpHas kHUTa
st yautensi». Yacts 2 — M.: lIpoda, 2022 rog.
6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX
pemrenus» - M.: «Jlpodan, 2021ro.
7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yueOnuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpany Yuurens 2018ros.
8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 kimacey, - M.: Dk3aMeH,
2019r.
9. 9. O.C.I'abpuensn, U.I'.octpoymMoB «XUMHUYECKHI SKCIIEPUMEHT B 1Kosie 11 kiacey; -
M.: Ipoda. — 2019 rox. _

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru T"azera «Xumus» U caiiT as1 yautenst «5 uay Ha ypoK XUMHK
http://him.1september.ru Equnas xomtexkuus LIOP: TIpenmeTHast KomeKus « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabHOTO TopTaa
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas oaumnuaza MKOIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUs: SIEKTPOHHBIA YYSOHUK ISl CPEIHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA y4eOHHK

http://www hemi.nsu.ru OTKpbITBIi KOJUTEK: XUMHUS

http://www.chemistry.ru JlucranimonHas oJMMITHAIa IO XUMHUU: TEJICKOMMYHUKAITUOHHBIN
00pa30BaTeNbHBIN MPOEKT
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