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IHNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma mo XMMHUHM Ha YpOBHE CpeAHero oobiiero odpazoBaHus pazpadoTaHa Ha
ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuH B
Poccuiickoit ®@enepauuun», TpeOOBaHMII K pe3yiapTaTaM OCBOEHHS (enepabHON
oOpa3zoBaTebHOM TporpaMMbl  cpeaHero obmero obpaszoanus (DPOII  COO),
npeAcTaBiIeHHBIX B DenepaibHOM ToCyAapcTBEHHOM 00pa3oBaTeiabHoM crannapte COO,
¢ yuérom KoHuenuuu npenojiaBanus yyeOHoOro npeamera « XuMus» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoii @epepaiuu, peaau3ylOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIE
IIPOTrpaMMBbl, U OCHOBHBIX MOJ0KeHUN «CTpaTterun pasBuThs BociuTanus B Poccniickoit
®enepannu Ha niepuon g0 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

PabGouass mporpamma  y4eOHOro mpenMera «XUMHUS» — peamu3yercs  C
UCIIOJIb30BAHUEM  PECYPCOB  IIEHTpAa €CTECTBEHHO-HAYyYHOH M  TEXHOJIOTHMYECKOU
HarpaBieHHocTer «Touka poctay:

-1a0opaTopusi 1Mo XUMHUH (yuyeHU4YecKas),
-MHOTO()YHKIIMOHAJIbHOE YCTpoiicTBO Pantum,
-HoyTOYK mBM ICL RAYbook moxenu S1523 G1R KIIJIC 466219.019;

-MuKpockort 1udposoii JIb11 3

OcHOBY MOJIXOJIOB K pa3pabOTKe MporpaMMmbl MO XUMHH, K OMpPEACTICHUIO 00mIei
CTpaTeruu OOy4YCHHs, BOCIHMTAHUS W Pa3BUTHSA OOYUYAIONIMXCSA CPEICTBAMH Y4€OHOTO
npenmera «Xumus» s 10-11  kjmaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
koHUenTyanpHple mnojoxkeHus OIOC COO o B3aMMOOOYCIOBIEHHOCTH IeJieH,
COJEpXKaHMsl, pe3yabTaToB oOOyueHuss M TpeOOBaHMM K YPOBHIO IOJTOTOBKU
BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHME, MOJTYy4yaeMOE€ BBIMYCKHHKAMU 0011e00pa30BaTeIbHON
OpraHW3alluy, SBISETCS HEOThEMJIEMOW YacThi0 WX 00pa3oBaHHOCTH. OHO CITY)KHT
3aBEPINAIONINM JTAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOYEBBIX IIEHHOCTEH, MPUCYIINX IIETOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
[EHHOCTH KacaloTCs MO3HAHMUS 3aKOHOB NPHUPOABI, (POPMHUPOBAHHS MHUPOBO33PEHHS U
o0mIel KyJIbTyphl YEIIOBEKa, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 370POBBIO M TPHUPOAHON cpene. Peammsyercss xumuueckoe oOpa3oBaHHeE
o0ydJaromuxcs Ha YpOBHE cpeaHero ooOimero oOpa3oBaHUs CpPEACTBAMHU Y4eOHOTO
npeamera « XUMHEs, COAEpKaHUE U MMOCTPOCHUE KOTOPOTO ONPEAEICHBI B IPOrpaMMe 110
XUMHH C Y4€TOM crenu(UKN HAyKd XUMHUH, €€ 3HAueHUs B MO3HAHUU MPHUPOABI U B
MaTepUAIBHON KU3HU OOIIeCTBa, a Takke ¢ Y4ETOM OOmuX Iesied W TPUHIUIIOB,
XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHEro 00111ero oopa3oBaHus B
Poccuniickon @enepanyu.



XUMHSA Kak D3JIEMEHT CHUCTEMBbl ECTECTBEHHBIX HAyK WIrpaeT o0co0yl0 poiib B
COBPEMEHHOHN LMBUIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (POPMUPOBAHHUE PALIMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE
[EJIOCTHOTO TMPEACTAaBICHUS 00 OKpYXalolleM MHpE Kak O EeJUHCTBE MPUPOILI U
YeJloBeKa, KOTopoe (QopMupyercs B XMUMHHM Ha OCHOBE IOHHMMAHMS BEILECTBEHHOIO
COCTaBa OKPYKArOLIEro MUPA, OCO3HAHMS B3aUMOCBSA3U MEXK]Y CTPOCHHEM BEILIECTB, UX
CBOICTBaMH M BO3MOKHBIMU 00J1aCTSIMH IPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JAPYIMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla
HEOTHEMJIEMOM YaCThI0O MUPOBOU KYJbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCHEIIHOIO TPYyJa
U KM3HU Kax70ro uieHa obmectBa. CoBpeMeHHasi XUMUS Kak HayKa co3ujaTellbHas, KaK
HayKa BBICOKMX TEXHOJIOTUHA HalpaBjieHa Ha pElIeHUuEe TIJI00ATbHBIX Mpo0IeM
YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA — CBHIPbEBOM, HSHEPreTUYECKOM, MHUILEBOM,
HKOJIOTMUECKON O€30MacHOCTH U OXPaHbI 3JJ0POBBS.

B coorBercTBUM ¢ OOmMMMHM TEMSIMH M TPHHIUIAMH CPEIHETO O0OIIero
oOpaszoBaHusi cojaepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBIM ypPOBEHB
U3YYCHHS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO TOJTOTOBKY
oOy4armuxcsi, HeoOOXOMMYI0 UM Ul BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB,
YCHEIIHOTO BKJIIOYEHHSI B JKU3Hb COLIMYMa, MPOJODKEHHs] 00pa3oBaHUs B Pa3IMYHBIX
00J1acTsIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CoCTaBISIFONIMME TpeaMETa « XUMUSD SBISIOTCS 0a30BbIe Kypchl — « Opranndeckas
xumus» U «O0Ias U HeopraHudyeckass XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZepyKaHus
KOTOPBIX SIBIISIFOTCSI OCHOBHI 0a30BOM HAyKH: CHUCTEMa 3HAHUN IO HEOPTaHUYECKOM
XUMUUA (C BKIIOYEHHEM 3HAaHUW U3 O0OImel XUMHUH) W OPraHUYEeCKON XUMUHU.
dopmupoBaHHWE MAHHOW CHUCTEMbl 3HAHUW TPU HU3YYCHHH TpeaMeTra OOecredyrBacT
BO3MOXXHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000Opa3us BEIIECTB HA OCHOBE OOLIUX MOHSATHM,
3aKOHOB U TEOPHUN XUMUH.

Crtpyktypa coxaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOwias u
HEOopraHuyeckasi XuMus» cHopMUpoBaHa B MPOrpaMMe IO XUMUHU HA OCHOBE CHCTEMHOTO
M0JIX0J1a K U3YYEHHIO yueOHOro Matepuana u 00ycioBiIeHa HCTOPUYECKH 000CHOBAHHBIM
pa3BUTHUEM 3HAHUN Ha ONpPENENEHHBIX TEOPETUYECKUX YpoBHSAX. Tak, B Kypce
OpraHWYeCKOW XUMHUHU BEIIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKON TEOpUU
CTPOEHUSl OpPraHUYECKUX COEAUMHEHMH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX U
AIIEKTPOHHBIX MpPEACTaBIEHUN O cTpoeHuHU BeliecTB. CBeeHUsI 00 M3y4aeMbIX B Kypce
BELIECTBAX JAlOTCSI B Pa3BUTUHU — OT YIVIEBOJOPOAOB JI0 CIIOXHBIX OMOJOTMYECKU
aKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecko XUMHH IIOJNY4arOT pPa3BUTHE
chopMupoBaHHbIE Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHHUs IEepBOHAYaIbHbIE
NPEICTABICHUSI O XUMHYECKOW CBSI3M, KIACCHU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, 0 XUMUYECKON PEaKLIUH.

[log HOBBIM yrJioM 3peHuss B TmpeaMmeTe «XuUMHs» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl HM3yYEHHBII Ha ypOBHE OCHOBHOTO oOmero o0Opa3oBaHus
TEOPETHUYECKUI MaTrepual U (aKTOJOTHYECKHE CBEIACHHUS O BEIIECTBAX M XMMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckasi XMuMHs» 00y4Jaromumcs
IIPEAOCTABIISIETCS.  BO3MOKHOCTH OCO3HAaTh 3HAYEHUE IEPUOAMYECKOTO 3aKOHA C



OOILIETEOPETUUECKUX W METOJIOJIOTMYECKUX TMO3UIUH, TIy0)Ke MOHSATh HCTOPHUYECKOe
U3MeHeHne (YHKIMHA 53TOro 3akoHa — OT o0oOmarmmel 10 OOBsSCHSIONEH |
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaXHEHIIMX BeHIeCTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHH, a TaKKe€ O XHMHYECKUX pPEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnonHseTcs B Kypcax 10 u 11 kmaccoB snemeHTaMu
COJICpKaHUsI, UMCIOIIUMHU KYJIbTYPOJOTUUECKUN M MPUKIAJAHONU XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT MMOHMMAaHUIO B3aUMOCBSI3M XMUMHH C JPYTMMH HayKaMH, PacKpbIBalOT €&
pOJib B TIO3HABATEIBLHONW M TMPAKTUYECKON JAESITEIBHOCTH YENOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXKEHUS K MPOIECCY TBOPUECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX
MPWIOKEHUM XHMHUHU, MOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJeMaX, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATH
uH(pOpMaIIKIO U IPUMEHSTH €€ JIJISl IOTOJTHEHUS 3HAHUMN, PEIICHUSI UHTEIJIEKTYaIbHbIX 1
AKCIIEPUMEHTAIIBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1memom coaepxanHue y4eOHOTO
npeaMeTa «XUMHUs JTaHHOTO YPOBHSI M3yYCHHs] OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE Y
00y4JarIUXCcsi MUPOBO33PEHYECKON OCHOBBI ISt TOHUMaHHS (UI0coDCKUX HIeH, TaKUX
KaK: MaTepuajbHOE €IMHCTBO HEOPraHMYECKOTO W  OpPraHU4YecKOro  MHpa,
00yCJIOBIEHHOCTh CBOWCTB BEIECTB HMX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
MPUPOJHBIX SBICHUN MyTEM IKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHN MEXIYy HOBBIMHU
dbakTaMu ¥ TEOPETUUYECKUMH NPEINOCHIIKAMU, OCO3HAHHWE POJIM XHUMHH B PEIICHUU
HKOJIOTMUECKHX NpoOJsieM, a TakkKe MpolieM cOepeXeHHs] SHEPreTUYECKUX PecypcoB,
CBIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTE€pUAJIOB.

B nnane pemienus 3a7a4 BOCIHUTAHUS, Pa3BUTHS U COIMATU3AIMHN O0YYarOIINXCS
MPUHSATHIE TPOTPAMMOM 10 XMUMHUH MOAXO/bI K ONPENEIICHUIO COACPIKAHUS U MOCTPOCHUS
npeaMeTa MpeaycMaTpuBarOT (OPMHUPOBAHUE YHHUBEPCATBHBIX YYEOHBIX JICHCTBUMH,
UMEIoIUX 0a30BOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JCSATEIBHOCTH: PEIICHUS pooOieM,
MOMCKa, aHaMu3a U 00paboTku MH(MOpPMAIMU, HEOOXOAUMBIX JIi TPUOOPETEHHUS OTMbITA
MIPAKTUYECKOM M MCCIEAOBATEIBCKON AEATENBHOCTH, 3aHUMAIOLICH Ba)XHOE MECTO B
MO3HAHUH XUMHH.

B nmpakTuke mnpenojaBaHMs XUMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TAK M Ha ypPOBHE CPEJHETO OOIIero oOpa3oBaHMSs, MPU ONpEACTICHUU
COJICpKATEIbHON  XapaKTepUCTHKUA LEeJIed M3ydeHHs MpeIMeTa HampaBICHHEM
MEePBOCTENEHHON 3HAYUMOCTH TPAAUIIMOHHO MpU3HAETCA (HOpMUpPOBAHHWE OCHOB
XUMUYECKOW HAyKh Kak oOOJacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
JIEATEIbHOCTU 4YE€JIOBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOAMYECKON TOYKU 3PEHUsI TAKOW MOAXO0J K OMPEACIICHHUIO IIeJIe N3yueHHUs MpeaMeTa
SBJISIETCS BIIOJIHE OMPAaBJAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMH LEISIMH U3YYCHUS TIpeIMeTa « XUuMUs»
Ha 6a30BoM ypoBHe (10 —11 ki1.) IBASIOTCS:

e (opmupoBaHHE CUCTEMBI XMMHUYECKUX 3HAHWN KaK Ba)KHEHIICH COCTABIISFOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOpPOH JIeKaT KIIOUYEBbIE
NOHATHS, PyHIAaMEHTaIbHbIE 3aKOHBl U TEOPUHM XUMHUHU, OCBOCHHE SI3bIKA HAYKH,



YCBOEHME U IOHUMAHUE CYLITHOCTH JIOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHHE C UICTOPUEN X PA3BUTHUSA U CTAHOBJICHUS;

e (opMUpOBaHUE M pa3BUTHE IMPEJCTABICHUNH O HAYYHBIX METOJAX IO3HAHUS
BELIECTB M XHMMHUYECKHUX PEAKIMI, HEOOXOAMUMBIX IJIsi NPHOOPETEHHUS YMEHUI
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIINX MECTO B
IIPUPOJE, B IPAKTHUECKON U IIOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHUH U CIOCOOOB JESTEIIBHOCTH, CBSA3aHHBIX C HAOJIIOJEHUEM U
O0BSICHEHHEM XMMHYECKOT0 KCIIEPHUMEHTA, COOJIIOEHUEM MpaBUil 0€30IaCHOTrO
oOpalleHHs ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, copepxaTelibHas XapaKTepUCTHKA LEJIed M 3a7ad HM3y4uyeHUs
npeaMeTa B MporpaMMe MO XMMHMHM YTOYHEHAa M CKOPPEKTHpPOBaHa B COOTBETCTBHM C
HOBBIMHM TPUOpPUTETAMU B CHCTEME cpeAaHero obmero obpasoBanus. CerogHs B
NpPEerolaBaHui XUMHUHM B OOJbIIEH CTENeHH OTHAAETCA NPEANOYTeHHE NPaKTUYECKOU
KOMIIOHEHTE COJEpKaHusi O00y4YeHMs, OPUEHTHUPOBAHHON Ha MOJrOTOBKY BBIMYCKHHKA
o0mieoOpa3oBaTebHOM  OpraHM3alliM, BIAJCIOIIEr0 He HabopoM  3HaHUM, a
(YHKIMOHATBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOAaMHM U YMEHHUSIMH aKTHUBHOTO
NOJIyYEHHUS 3HAHUN U MPUMEHEHHS] UX B PEAJIbHOM KU3HU JUIsl PELIECHUS MPaKTUYECKHUX
3a1ad.

B cBs3u ¢ 3TUM npu H3ydeHUHU NpeaMeTa «XUMHUS» JOMHHHUPYIOUIEe 3HAYEHUE
nproOPETAIOT TaKue IeJIU U 3a/1a4H, KaK:

ajgantanus oO0y4aroluxcs K YCIOBUSM JUHAMUYHO pPAa3BUBAIOIIETOCS MHpA,
(dopMHUpOBaHHE MHTEUIEKTYaJbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO T'PAMOTHBIX PELIEHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

dbopMupoBaHHe y 00y4YaIOIMXCS KIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETECHIINN),
MMEIOIUX YHUBEPCAJIBHOE 3HAYEHHUE JJI1 PA3NMUYHBIX BUJIOB JEATEIBHOCTU: PELICHUS
npoOsiieM, TMOWCKa, aHaiu3a W 00paboTku uHpoOpManuy, HEOOXOJUMBIX IS
NpUOOPETEeHUsI OMbITa JEATEIBHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B TO3HAHUU
XUMHUH, a TaKXke Il OLUEHKH C TO3MIMI 3KOJOTMYecKor Oe30macHOCTH XapakTepa
BJIUSHUS BELIECTB M XUMHUYECKUX MPOLECCOB HA OPraHMU3M 4YeEJIOBEKA M IMPUPOIHYIO
cpeay.

pa3BUTHE IIO3HABATEIbHBIX MHTEPECOB, HHTEUIEKTYalIbHBIX M TBOPYECKHX
crocoOHOcTel O00y4arolmMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO IPHOOpeTaTb HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBHM C >KH3HEHHBIMH NOTPEOHOCTSMH, HCIIOJIb30BATh
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JJIsl TOMCKA U aHalln3a y4eOHOM U Hay4YHO-
HOMYJIIPHON MHPOPMAIIMY XUMUYECKOTO COJIEPIKaHuUSs;

dbopMupoBaHHe U pa3BUTHE y OOYYAIOUIMXCS aCCOIMATHUBHOTO M JIOTHYECKOTO
MBILIUIEHUS, HAOII0JaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, IpPU IUIAHUPOBAHUU U NPOBEACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE Y 00ydarouuxcs yoexx1IEHHOCTH B T'yMaHUCTUYECKOW HAIIPaBJIEHHOCTH
XUMHUHM, €€ BaXHOW pOJM B pEUIEHUH IJI00ANbHBIX MpOOJEM PpalUOHAIBHOIO



IPUPOIONONIB30BAHMSI, TIOTIOJHEHHUS] JHEPreTHYECKHMX PpPEeCcypcoB U COXpaHEHUs
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOIICHHUS K
OpPUPOJIE W CBOEMY 370pPOBBIO, a TakKe TPUOOPETEHUS OIbITa HCIOJIb30BaHUS
MOJIYUCHHBIX 3HAHUM N7 MPUHSTHS TPAMOTHBIX PEIICHUNA B CUTYaIUSX, CBSI3aHHBIX C
XUMHUYECKUMU SBJICHUSIMHU.

B ydyeOHOM muiaHe cpemHero oOmiero oOpazoBaHUs MpeAMET «XUMHs» 0a30BOTO
YPOBHS BXOJIUT B COCTAB MpeaAMETHOM 00s1acTh «ECcTecCTBeHHO-HAyYHBIC PEAMETHD.

OO6miee 4yuCIO 4YacoB, OTBENEHHBIX ISl M3Y4YEHHMs] XUMHUH, Ha 0a30BOM YpOBHE
cpeanero obimiero obpasoBanusi, cocrapnser 68 yacoB: B 10 kiacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 yac B Hezerro).



COJAEP)KAHUE OBYUYEHUSA
10 KJTACC
OPTAHUYECKAS XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMHUH

[Ipeamer opraHMueckol XMMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAUCHHUE B
IOJIyYEHUH HOBBIX BEIIECTB U MaTepuajoB. Teopus CTPOECHHMS OPraHUYECKUX
coenunenuit A. M. BytnepoBa, e€ ocHoBHble MoJokeHUA. CTpPYKTypHBIE (OPMYIIbI
OpraHMyYecKuX BewiecTB. ['omororusi, usomepus. XUMUYECKasi CBSA3b B OPraHUYECKUX
COEIMHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaaccupUKaluMu oOpraHudeckux BemectB. Homenknatypa
OpraHMYECKHX COEMHEHUN (cHCcTeMaThyecKas) U TPUBUAJIbHBIC HA3BaHUS BaKHEUIINX
IpeICTaBUTENIEH KIIaCCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTANIbHBIE METOAbl HM3Y4YEHHMS BEIIECTB M MX MPEBPAILICHUI:
O3HAaKOMJIEHHE ¢ oOpa3liaMyd OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIeCTB, HAOIIOJEHUE W  ONUCAaHUE
JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIrAHUYECKHUX BEILECTB MIPU HArpeBaHUU
(maBneHue, 0OYTIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHbI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKUN psifl. MeTaH u 3TaH — mpocTeniine
NpEICTAaBUTEIN AJIKAaHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA (peakUuu 3aMeleHUsl U
TOpPEHMS ), HAXOXKAECHUE B IPUPOJE, TOTYyUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKU psA. ODTWIEH M OPONUIeH —
NPOCTEHIINe MPEJCTAaBUTENN AIKEHOB: (PU3NYECKHEe U XMMHUYECKHE CBONCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALHH),
NIOJIyYE€HUE U IPUMEHEHHE.

Ankanuensl: OyrtagueH-1,3 u MetwnOyrtaaweH-1,3: cTpoeHHe, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakuus noiuMmepuszanuu). [lonyyeHne CHHTETHUECKOTO KayuyKa
U PE3UHBI.

ATKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUM pPsia. ALETHIIEH —
NPOCTEHIINI MpPeCTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa (peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpaTallMd, TOPEHHUs),
NOJIyYE€HUE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, pu3nueckue 1 XUMUYECKHE CBOMCTBA (peaKInu
raJIOrTEHUPOBAaHUSl W HUTPOBAHMS), MOJIYyYEHUE U TpUMEHeHue. Toayon: cocmas,
cmpoenue, @usuyeckue U XuMudeckue Cc80UCmMea (peakyuu 2ai02eHUpo8aHus u
HUMPOBaHUsl), noryyenue u npumeHnerue. TOKCUYHOCTb apeHOB. |'eHeTHMUecKkas CBA3b
MEXy YIJIEBOJIOPOIaMHU, PUHAJICKAIIUMHI K Pa3JIMUYHBIM KJIACCaM.

[TpupoaHbIle UCTOUYHUKH YIIIEeBOJAOPOAOB. [IpupoaHbIil ra3 1 NomnyTHelE HEPTIHBIE
ra3el. HedTp 1 e€ npoucxoxaenue. CrocoOsl nepepadboTku HeTH: MEeperoHka, KPEeKUHT
(TepMuuecKkuii, KartamuTHyeckuii), nuponus. llpomykter mnepepaboTku HedTH, HX



NpPUMEHEHHE B TPOMBINIICHHOCTH W B ObITYy. KaMeHHBIH yroiib W TPOAYKTHI €ro
nepepadboTKH.

OKCTIepUMEHTAIbHBIE METOJBl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUN:
O3HaKOMJICHHE ¢ oOpas3laMH IUIacTMacC, KaydyKOoB M Pe3uHbl, Koyuekiun «Hedte» n
«YTOoNb», MOJETUPOBAHHE MOJIEKYJT VYIJIEBOJOPOJIOB U  TaJOT€HONPOU3BOIHBIX,
NPOBEICHNE NPAKTUYCCKOW PAOOTHI: TOTYYCHHE ITHIICHA U U3YUYEHHUE €TO CBOMCTB.

Pacuéthbie 3a1aun.

BbIunciieHns: mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00béMa, KOIHUYECTBA
WCXOJHOTO BEIIEeCTBA WM TPOAYKTA PpEaKIUH 10 W3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOT'O U3 UCXO/HBIX BEIIECTB I MPOAYKTOB PEAKIIUN).

Kuciopoaconep:xamniyue opraHu4ecKue coeTnHEHNs

[IpenenbHbIC OJJHOATOMHBIC CITUPTHI. METaHO M 3TAHOJI: CTPOCHUE, GUBNICCKHE U
XUMHUYECKHE CBOWCTBA (pEaKkIMH C AKTHBHBIMH METAJUIAMH, TaJOTe€HOBOJIOPOJIAMH,
TOpeHue), puMeHeHHe. BoJopoaHbie CBSI3UM MEXKIY MOJIEKyJIaMu crupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OpPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIIULEPUH: CTpOCHHE, (DU3HYECKHE U
XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE CO IICTOYHBIMH METaJUTAMH, KadeCTBEHHAas
peakiysi Ha MHOTOATOMHBIC CHUPTHI). [leificTBre Ha opraHu3M uenoBeka. [IpuMeHeHHE
TJIAIIEPUHA ¥ STUJICHTITUKOJISL.

@deHOJI: CTPOCHUE MOJICKYJIBI, (U3HYECKHNE U XHMHUYECKHE CBOKWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue denona.

Anbaerunpl U kemownsl. QopManbAeTH, alleTAIbICTHI: CTpOeHUe, (pusndeckue u
XUMUYECKHE CBOMCTBA (pEaKIMd OKHUCJICHUS ¥ BOCCTAHOBJICHHS, KayeCTBEHHBIE
peakiym), MOIy4YEeHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAasT W YKCYCHas
KHUCTIOTHI: CTpOeHUE, GU3NUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE /7S Kilacca
KHCIIOT, peaknus JTepudukanuu), noaydeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTENN BHICIIUX KapOOHOBBIX KHCIOT. Mblla KaKk COIU
BBICIITUX KaPOOHOBBIX KHCJIOT, UX MOIOIIEe JCHCTBHE.

CrnoxHuble 3(pupbl Kak MPOW3BOAHBIE KAPOOHOBBIX KHCIOT. [ MAPONIH3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xupoB. buosgoruueckas pojb KUPOB.

VYrneBoasl: cocTaB, KiIacCU(pUKANUS YTIIEBOJOB (MOHO-, TU- W TOJHCAXaPHJIbI).
['mroko03a — mpocTeimmii MoHOCaxapui: 0COOCHHOCTH CTPOSHUS MOJICKYJbI, PU3NUEeCKue
U XUMHUYECKHE CBoWcTBa (B3aumojenctBue c rujpokcugom wmeau(ll), oxucnenue
aMMHAYHBIM pacTBOpoM okcunaa cepebpa(l), BoccraHoBneHHe, OpOKEHUE TIIOKO3BI),
HaxO0XXJICHUE B MPUPOJIC, MPUMEHEHHUE, Onomornueckas poiib. @otocuHTe3. PpyKkTO3a KaK
M30MeEp TIIIOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie monumepbl. CTpoeHue Kpaxmaia u
1esu1t01036l. OU3NYECKHe U XUMHUUECKUE CBOMCTBA Kpaxmania (TUIpOoJin3, KaueCTBEHHAs
peakuus ¢ H0JIOM).

OKCIEpUMEHTANIbHBIE METOAbl HM3YYEHHS BEIIECTB M MX [PEBPAILCHUI:
npoBeJieHne, HaOII0IeHuEe U ONKMCAaHUEe AEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBEHHBIC PEAKIMK OJTHOATOMHBIX CIIUPTOB (OKHCICHHE dTaHoa okcuaoM meau(ll)),



MHOTOAaTOMHBIX CHHPTOB (B3amMojelcTBue rimnepuHa ¢ ruapokcunoM Mmeau(ll)),
albJeruaoB (OKHCICHHE aMMHA4YHbIM pacTBOpoM okcupaa cepebpa(l) m rugpoxcuaom
meau(ll), B3aumoneilicTBue Kpaxmaia C HOJOM), IIPOBEJIEHUE MPAKTUYECKOW padOTHI:
CBOICTBA pacTBOPA YKCYCHOU KHCIIOTBI.

Pacuérneble 3anaumn.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEéMa, KOIMYECTBa
UCXOJHOTO BEIIECTBA WM MNPOAYKTa pEaKUUH [0 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJTHOI'O U3 UCXO/HBIX BEIIECTB WM IPOAYKTOB PEAKLIUN).

A3oTcozepKalliyue OpraHu4ecKiue COeJUHEHMS.

AMUHOKHCIIOTBI Kak aM@oTepHble opraHudeckue coenuHeHus. dusznueckue u
XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMEpEe TIIUIKMHA). buojgoruueckoe 3HaUeHUE
aMUHOKHUCIOT. [lenTuab!.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOPUYHASL U TPETUYHAsl CTPYKTypa OenKoB. XMMHUYECKUE CBOMCTBA OEJIKOB: THAPOIIU3,
JieHaTypalus, KaYeCTBEHHbIE PeaKuy Ha OEJIKH.

OKCHEpUMEHTAJIbHbIE METOJABl M3YYEHHsS BEIIECTB W MX IPEBPALLCHUMN:
HAOJIIOJICHUE M OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JI€HAaTypauus OEJIKOB MpHU
HarpeBaHMH, [IBETHBIC pEeaKUU OCJIKOB.

BbicokoMoOJIEKYIAAPHBIC COCIHHECHHS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN — IMOJIMMEpPU3ALUs U
MOJIMKOHJIEHCAIHSI.

OKCHEpUMEHTAJIbHbIE METOJAbl M3YYEHHsS BEIIECTB M MX IPEBPALLCHUMN:
O3HAKOMJIEHHE C O00pa3lamMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€d MPU W3YyYEHUHM OpraHudeckod xumuu B 10
KJIaCCe OCYILIECTBISETCS 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO-Hay4YHBIX
NOHATUM, TaK W IOHSATHH, SBISIOIIMXCS CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTO IMKJIA.

OOmme ecTecTBEHHO-HAy4YHBIC TIOHATHS: SBJICHHWE, HAY4YHBIH (akT, TUIoTe3a,
3aKOH, TEOpHWs, aHalIu3, CHUHTE3, Kiaccu(ukanus, MNepUOAUYHOCTb, HaAONIOJCHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETTUPOBAaHNE.

®dusuka: MaTtepus, 3HEpPIus, Macca, aToM, IEKTPOH, MOJEKYJA, SHEPreTUUECKUI
YpOBEHb, BEIECTBO, TeJ0, OOBEM, arperaTHOe COCTOSIHME BEIIeCTBa, (U3NYECKUE
BEJIMYMHBI U €IMHULIBI X U3MEPEHUS.

buonorusi: knerka, opraHusM, Ouocdepa, OOMEH BeLIECTB B OpraHu3Me,
¢dorocuHTe3, OMOIOTUYECKU AKTHBHBIE BEIIECTBA (OCIIKH, YTI€BOIBI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepanabl, TOpHbIE NOPOJbI, IOJE3HbIE HCKOMAEMbIe, TOILIMBO,

pECypCHI.



TexHonorus: NUIIEBbIE INPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IIWUTAHHA, MOIOIIUC
CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUUCCKHC IIPCIIapaThbl, MAaTCPpHUAJIbl U3 HCKYCCTBCHHBIX
N CHHTCTHYCCKHUX BOJIOKOH.

11 KJJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckue 0CHOBbI XMMHUH

XUMUYECKUN BJIeMEeHT. ATOM. Sapo aToma, WM30TOMBL. DJIEKTPOHHAS 00OJOYKA.
DHEepreTHYECKUe YPOBHHU, IMOAYPOBHH. ATOMHBIC OpOWTanu, S-, P-, O- 3IEMEHTHI.
Oco0eHHOCTH pacrpe/ieNieHus] AIEKTPOHOB MO OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpAIUs aTOMOB.

Ilepuonnueckuii 3akoH U Ilepronnueckast cucrema XuMH4ecKux 3iaeMeHToB [[. U.
MenneneeBa. CBsi3b MEPUOAMYECKOrO 3aKkoHA U [lepnoanyeckoil cUCTEMbI XUMHYECKHUX
snemenTtoB JI. WM. MeHaeneeBa C COBPEMEHHOW TEOPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHUX OJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX U CJIOXKHBIX BELIECTB IO TPYINIAM U MEpHOJaM. 3HAUYECHHE MEPUOJNYECKOTO
3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBsA3b. BUIIbI XUMUYECKOW CBSI3U (KOBAJICHTHAs
HEMOJIsIpHAsT W TMOJspHAas, WOHHAsg, MeTauinueckas). MexaHu3mbel 00pa30BaHUS
KOBaJICHTHOW XUMHUYECKOUW CBsI3M (OOMEHHBIH U JIOHOPHO-aKIeNTOPHBIM). Bomopomnas
CBSI3b. BAJIGHTHOCTB. DJIEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI U
AHVOHBI.

BeniectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BENIECTBA. THIbI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIAa KPUCTAJTUYECKON PEIIETKH.

[lonatTne o pgucnepcHslX cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B PaCTBOPE.

Knaccudukanusa neopranmdeckux coenuHeHuil. HomeHKnaTypa HeopraHHYECKUX
BEIIECTB. ['‘eHeTMyeckass CBsA3b HEOPraHMYECKUX BEILIECTB, MNPUHANICKAINMNX K
Pa3JIMYHBIM KJIacCcaM.

Xumnueckas peakius. Kinaccudukanuss XMMAYECKUX peaKIuii B HEOPTaHUYECKOM
U OpPraHMYeCKONM XMMHH. 3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXpaHEHUs M
MIPEBPALLECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTuMbie
peakuuu. XuMU4YecKoe paBHoBecHe. DaKTOpPbI, BIUAIOIIAE HA COCTOSSHUE XUMHUUYECKOIO
paBHoBecus. [Ipunuun Jle [larense.

OnekTponautudeckas aucconuanus. CuibHble U ciadbie anekTpoiautbl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasi, HEUTpasbHas, IIeJI0YHasl.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIHH.

OKCIIEpUMEHTAJIbHBIE  METOAbl HM3YYEHHMS BEIIECTB M MX [PEBPALLICHUI:
nemoHcTparust tabnui «llepuoamueckas cucrtema XuMUYecKux odiemeHtoB J[. U.



MeneneeBa», U3y4eHHE MOJICNICH KPUCTAUIMYECKUX PEIETOK, HaOII0IeHUE W OMMCaHUE
JIEMOHCTPAIIMOHHBIX M JaO0OpPaTOPHBIX OMBITOB (Pa3joKEHHE IEPOKCHIa BOJOPOJa B
MPUCYTCTBUU KATAJIM3aTOpa, OMNPEACICHUE CPEAbl PACTBOPOB BEMIECTB C MOMOIUIBIO
YHUBEPCAJIBLHOTO HWHJWKATOpa, PEakIM MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUYECCKOMN
paboThl «BausiHue pa3IuuHbIX PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIUN.

Pacuérurlie 3agaun.

Pacd€Tel 110 ypaBHEHMSIM XMMHYECKHX PEAKLHUI, B TOM YUCJIE TEPMOXUMHUUYECKHUE
pacué€Thl, pacu€Thl C UCMOJIB30BAHUEM MOHATHUS «MAcCOBasi 10JIsSl BELIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxxenue HemeramnoB B Ilepuoandeckoid cCUCTEME XUMHYECKHX
anemeHToB [[. . MenneneeBa u 0coOOEHHOCTH cTpoeHUs aToMOB. Du3nuecKkre cBONCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAIOB (Ha TMpuMepe Kuciaopojaa, cepbl, (ocdopa u
yTJIepoia).

XHWMHYECKHE CBOMCTBA BaXHEWUIINX HEMETAIOB (TallOT€HOB, CEphI, a30Ta,
docdopa, yraepona U KpeMHHUS) U UX COCIUHECHHHN (OKCHUIOB, KHUCIOPOICOAEPIKALIUX
KHUCJIOT, BOJOPOJIHBIX COCIUHEHHUI).

[IpruMeHeHne BaKHENIIUX HEMETAVIOB U UX COEAUHEHHUI.

Metamnbl. [lonoxkenue wetamwioB B Ilepuoandeckoil cUCTEME XUMHUYECKUX
anemeHToB /. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MerauioB. OOmme  ¢uzmdeckue  cBoiictBa  MeTauioB.  CIuiaBel  METaJLIOB.
DNEKTPOXUMUYECKHUN PsAJl HATIPSIKEHUM METAJLIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIIUX METAUIOB (HATpUH, KaJIMi, KaJbI[Ui, MarHui,
ATIOMHUHUH, [IUHK, XPOM, KEJI€30, MEIb) U UX COSTUHEHUHN.

OO61mue crocoOsI nmoydeHus: MetayioB. [I[puMeHeHne MeTallIOB B OBITY U TEXHUKE.

DOKCIEPUMEHTAIBHBIE METObl M3YUYEHHUS BEIIECTB M WX MPEBPAIICHUN: HU3YYEHUE
KoJutleKmu ~ «MeTalibl W CIUTaBbl»,  OOpa3lloB  HEMETAIOB,  pEIICHUE
AKCIIEPUMEHTANBHBIX 3a7a4, HaOMIOJCHHE U OINHUCAaHWE JIEMOHCTPALlUOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJICUCTBUE THIPOKCHIA ATFOMUHHS C PACTBOPAMH KHCIIOT
Y 1eJI0YEH, KaueCTBEHHBIC PEeaKI[UU Ha KAaTHOHBI METaJIIOB).

PacuétHrle 3amaumn.

Pacuérel maccel BemiecTBa WM 00BEMA Ta3oB IO HM3BECTHOMY KOJHUYECTBY
BEIIECTBA, MACCe WU OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIM OJHO U3 BEIIECTB
MMEET IPUMECH.

XMMHS U )KM3Hb

Pone xumum B oOecreueHWH SKOJOTHYECKOH, JHEPreTUYeCKOM | MHUIICBOM
0e301acHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HayYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUM.

[IpeacraBnenuss 00 OOMIMX HAY4YHBIX HPUHIUIIAX MPOMBIIUIEHHOTO TOJYy4YEeHHS
BOKHEHUIIIUX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE  MaTepuajbl, KpacKh, CTEKJIO, KepamMuKa, MaTepuaibl s
AJIEKTPOHUKHU, HAHOMAaTepHUasbl, OPraHMUYE€CKUE U MUHEPAJIbHBIE YI0OpEHHUS.



XuMuS W 370pOBbE 4YEJIOBEKAa: TMpaBUja HCHOJIB30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuia OE30MAaCHOTO HCIOJIB30BaHUS MpernapaToB OBITOBOM XHWMHH B
IIOBCEIHEBHOM >KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNnpeaMEeTHBIX CBs3ed NpU U3YYEHMH OOLIEH M HeopraHU4eCKou
xuMuU B 11 Kiacce OCyIIECTBISETCS Yepe3 HMCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSITHUH, TaK W TOHSITUH, SBISIOMIMXCS CHUCTEMHBIMH [JIi OTHAEJbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIC TTOHATHUS: HayYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalIM3, CHUHTE3, KilaccupuKamus, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJEIUPOBAHNUE, U3BMEPEHNUE, SBJICHUE.

dusmka: MaTepus, SHEpPrusi, macca, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOM, PAJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKH YpPOBEHb, BEIIECTBO, TEO,
00bEM, arperaTHoe€ COCTOSHHE BeEIIeCTBA, (U3WUYCCKUE BEIMYMHBI M CIUHHIBI HX
W3MEPEHHUS], CKOPOCTb.

buonorus: kineTka, opraausM, dKocucrema, onmocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpasibl, TOpPHBIE TIOPOABI, ITOJE3HBIE HCKOIAeMble, TOILUIMBO,
pecypchl.

TexHonorusi: XUMHUYECKas IPOMBIIUICHHOCTb, METALTYPTHs, MPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPUANIOB,  CEIbCKOXO3AMCTBEHHOE  IMPOW3BOJICTBO,  IHUILEBAas
MIPOMBIIIICHHOCTb, dbapmarieBTHIECKas MPOMBIIIICHHOCTb, MPOU3BOJICTBO
KOCMETHUECKUX  MpEemaparoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MAaTEepUaJIOB,
AJIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMHUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycraHnaBnuBaeT TpeOOBaHMA K  pe3yjabTaTaM  OCBOCHUS
oOyyaromMMHCi  IporpamMm  cpeaHero  oOmiero  oOpa3oBaHMs — (JIMYHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HaydHo-MeToaudeckoil OCHOBOHM IS pa3pabOTKu
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrpaMM CpedHero oomero oOpa3oBaHUs
ABJISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO0.

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYpeE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHMS IpeAMeTa «XUMUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BBIIEIEHBI CIEAYIOIINE COCTABIAIOIINE:

OCO3HaHHE OO0YYarOIIMMUCS POCCHUMCKOW TIpa)JIaHCKOH HMAEHTUYHOCTH —
TFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENILHOCTH U CaMOOIIPEIEIICHUIO;

HaJINY1e MOTUBALIUU K O0yUYEHHIO;



LIEJICHANPABICHHOE pa3BUTUE BHYTPEHHUX YOEXKIEHUN JHMYHOCTH HAa OCHOBE
KJIFOUYEBBIX IEHHOCTEH M HCTOPUUYECKUX TpaauLuii 0a30BOM HAyKH XUMUM;

FOTOBHOCTb M  CIIOCOOHOCTh OOYyYaroluXcsi PyKOBOJICTBOBATHCS B  CBOEHU
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IPUCYIMMU LIEJIOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaJINYKME MIPABOCO3HAHMS SKOJIOIMYECKOW KYIbTYpbl U CHOCOOHOCTH CTaBUTh LIEIH
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHHUS MPEAMETA «XUMUSI» JOCTUTAIOTCS B €INHCTBE
y4eOHOM M BOCHUTATENbHOM JEATEIBHOCTH B COOTBETCTBHMM C TI'yMaHHUCTUYECKUMHU,
COLIMOKYJIBTYPHBIMH, AYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMHU U UACAIAMU POCCUIICKOTO
IpaKIaHCKOT0 OOLIECTBA, NPUHATHIMU B O0IIECTBE HOPMaMU U IMpaBUIaMH MOBEACHUS,
CHOCOOCTBYIOIIMMHU  IIpoOLIecCaM  CaMOIIO3HAHUS, CaMOPa3BUTUS U HPABCTBEHHOI'O
CTaHOBJICHHUS JJUYHOCTU OO YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yibTaTbl  OCBOEHMS  IpeaMeTra  «XHMHS»  OTPaKaroT
c(OpMHUPOBAHHOCTh  OMbITA  [O3HABATEJIbHOM M  MPaKTUYECKOM  JEeSATENbHOCTU
00yYaronMXcs M0 pealu3aliy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

OCO3HAHUS OO0YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH,
YBa)KEHHSI K 3aKOHY U PABOIOPSIKY;

IIPEICTABICHUS O COLMAIIBHBIX HOPMaX U MPAaBUJIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESTENBHOCTH MPU CO3TAHUU YUEOHBIX
IPOEKTOB, PELICHUH YYEOHbIX M IO3HABATENIbHBIX 33]a4, BBINOJHEHUU XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JJOTUKY U apryMEHThI
JPYTUX MPH aHAJIU3€ PA3IMYHBIX BUI0B yUEOHOI 1eATEIbHOCTH;

2) IaTPHOTHYECKOTr0 BOCIIUTAHMSA:

LIEHHOCTHOI'O  OTHOIIEHMSI K HCTOPUYECKOMY UM  HAYYHOMY  HAaclIeIuI0
OTCYECTBEHHON XMMUH,

YB@KEHUS K TPOILECCy TBOpYECTBA B OONACTH TEOPUUM M MPAKTHUECKOTO
NPUMEHEHHUs] XHMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAyKd €CTh pe3yJbTaT
JUIATENBbHBIX HAOMIOACHNUN, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJa y4EHBIX U MPAKTHKOB;

MHTEpECa U I03HABATEJIbHBIX MOTHBOB B IOJYYEHUM U IOCIEAYIOIIEM aHAIU3e
UH(OPMAIIMH O MTEPEIOBBIX TOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBECHUS;

CHOCOOHOCTH OLIEHWBATh CHUTYallMM, CBSA3aHHbIE C XUMMUYECKUMH SIBICHUSAMHU, U
IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOMX TOBAPUUIEH C MO3ULIUN
HPABCTBEHHBIX U NPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:



MOHMMAaHMSI LIEHHOCTEH 310pOBOro M 0e30macHoro oopasa *U3HU, HEOOXOUMOCTH
OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (HU3UYECKOMY U TCHUXHUYECKOMY
3JI0pOBBIO;

coOmtofeHusi mpaBuil  0€30MacHOro oOpalleHusT C BeleCTBaMU B OBITY,
IIOBCETHEBHOW KNU3HU U B TPYJIOBOM ACATEIBHOCTH;

NOHUMAaHMSI [IEHHOCTH TPAaBUJ MHJMBUYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalUAX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOCH;

OCO3HAHMSI TOCIEACTBUN W HENPUATUS BPEIHBIX MPUBBIYEK (yMOTpeOIeCHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TPyA0BOro BOCIIUTAHUA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEOBATEIbCKON ACSITEIbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH,

YCTAHOBKM Ha AaKTHMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a/ad COLUAIbHOU
HaIIPaBJIEHHOCTH (B paMKaxX CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3YUYEHUIO MpodeccHil pa3nuyHOro poja, B TOM YHCIIe
Ha OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHHI M0 XUMUU;

YBa)XEHUSI K TPYAY, JIIOASIM TpYyJla U pe3yJbTaTaM TPYA0BOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYATBHOW TpaeKTOpHH 00pa3oBaHUS,
Oynymeil mnpodeccur W peaau3alid COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHMH, HHTEPECOB U MOTpeOHOCTEH
o0I1IecTBa;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

HKOJIOTMUECKH  11eJ1IeCO00pPa3HOr0 OTHOIICHHS K NpPHUPOJAE, KaK HCTOYHUKY
CYILLIECTBOBAHUS KU3HU Ha 3€MIIE;

NOHMMAaHMs TJ00AJBbHOTO  XapakTepa HKOJOTMYECKHMX MpoOjeM, BIUSHUSA
HPKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE NPUPOJHON U COLIMAIBHOM CPE.BI;

OCO3HAHMSI HEOOXOJMMOCTH HCIOJIb30BAHMS JOCTHKEHUN XUMHUHU [UIsl PElICHUs
BOIIPOCOB PallMOHAIIBHOIO TPUPOAOIIOJIB30BAHUS;

AKTUBHOT'O HEMPUSTUS JEHUCTBUM, MPUHOCAUIMX BpE] OKpYXaroled MNpUpOAHON
cpene, YMEHHS TPOTHO3UPOBATH HEONArONpUATHBIE OSKOJIOTMYECKHE MOCIEeICTBUS
npearpuHUMAEMBbIX ACHCTBUI U MPeAOTBpAIIaTh UX;

HAJIM4YUS Pa3BUTOTO HKOJIOTMUECKOI'O MBIIUIEHUS, 3KOJOTMYECKON KYJbTYpBI,
OMbITa JESATEIBHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMHU B IIO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAJIBHON NpPaKTHKE, CIIOCOOHOCTU U
YMEHHUS aKTUBHO MTPOTUBOCTOSITH HJICOJIOTUHU XeMo(oouH;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTUKHU;

NOHMMAaHUS CeUn()UKN XUMHUHM KaK HAyKH, OCO3HAHHA €€ poju B ()OPMUPOBAHUH
PAllMOHANILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IEJIOCTHOTO TpEeJACTaBiIeHHUs 00
OKpYXalolIeM MHpE KaK O €IWHCTBE MNPUPOJbI U YEIOBEKA, B MO3HAHUU IMPUPOIHBIX
3aKOHOMEPHOCTEN U PeIIeHUnU IPOo0JieM COXpaHEHUs! IPUPOJTHOTO PABHOBECHS;



yOexAEHHOCTU B 0CO0O0M 3HAYMMOCTH XMMHH I COBPEMEHHOM LIMBUJIM3ALMU: B
e¢ TyMaHHCTHYECKOW HANpaBIEHHOCTH W BaXXHOW pOJU B CO3JaHUM HOBOW 0Oa3bl
MaTepUAIbHON KYJIBTYpbI, PEIICHUH TJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YeJI0BEYEeCTBA — ChIPbEBOM, SHEPTETUUYECKOM, MUIIEBON U SKOJOTUYECKON O€30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEYEHUH YCIOBHUI YCIEIIHOTO TpyJAa U HSKOJIOTUYECKH
KOM(DOPTHOM KM3HU Ka)JO0Tr0 YWieHa 00IecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIOJIb30BaTh MOJyd4aeMble
3HAHUS JJI aHAJIU3a U OOBSICHEHMs SBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIAIIUX B
HEM U3MEHEHUU, yMEHHs JeflaTh OOOCHOBAHHBIE 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C IEJIbIO TTOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMUMHUYECKUE 3HAHUS IS PEIICHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATEIBCKOMN IS TEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOpPa30BaHHUIO,
K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3iudHbIX cdepax mnpodeccruoHaIbHON
JESATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YIeOHOTO TpeMeTa « XUMHUS» Ha YPOBHE
cpemHero odmero oopa3oBaHMs BKIIIOYAOT:

3HAYHUMBIE JUTS dbopmMupoBaHus MHUPOBO33PCHHUS 00y4JaroIImxCs
MEXIUCIUILIHHAPHBIE  (MEKIPEIMETHBIC) OOIIEHAYYHbIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CeNU(UKY METOIOB MMO3HAHUS, UCTIOIb3yEeMbIX
B CCTCCTBCHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHs, SBIICHHE, IPOIECC, CHCTEMA,
HAy4YHBIM (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, MCCIICIOBaHUE,
HaOII0/IeHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPyTHE);

YHHUBEpCallbHbIe yueOHbIC JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
perynsiTUBHBIC), obecrneunBatomme (GopmupoBanue (yHKIHMOHAIHHOW T'PAaMOTHOCTU U
COIMAJIEHOM KOMIICTCHIIMH 00Yy4aronuXcs;

CIIOCOOHOCTh O0YYaIOMIUXCS HWCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PCHUCCKHE 3HAHWS U YHUBEPCAJIbHBIC YUeOHBIC JICHCTBUS B TIO3HABATEILHON U
COLMAJIBHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUC YHUBEPCATBLHBIMY YU4COHBIMU
N03HABATEIbHBIMU, KOMMYHHKATHBHBIMHU H PETYJISATUBHBIMU JICHCTBUSMHU.

OnJajieHne YHHBEPCAJbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMY JTeHCTBUSIMH:

1) 6a30Bble JJOTHYeCKHeE NeliCTBUA:

CaMOCTOSATEIBHO (POPMYJIHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;



ONPENEIATh LIEJIN IEATEIbHOCTH, 3a/1aBasi IapaMeTpPbl U KPUTEPUH UX TOCTHIKEHUS,
COOTHOCHUTB PE3YNbTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

UCIIONIB30BAaTh IIPU OCBOCHUM 3HAHUW IIPUEMBI JIOTMYECKOTO MBIIIICHUA —
BBIICIIATE XapaKTE€pHbIE NPHU3HAKM IIOHATHMM W YCTAaHaBIMBAaTh MX B3aHMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIME TIOHATHUSA JUIsI OOBSICHEHMS] OTAEIbHBIX (AKTOB U
SIBJICHUH;

BbIOMpATh OCHOBAHMS M KPUTEPUU I KIACCHU(PUKAIUU BELIECTB U XMMHUYECKHX
peaxkuuu;

YCTaHABIIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3M MEXKY U3YYaEMbIMU SIBIICHUSMU,

CTPOMTD JIOTUUYECKUE PacCyXJeHUs (MHAYKTHUBHBIE, NETyKTHBHbIE, [0 aHAJIOTUN),
BBISBIIATH 3aKOHOMEPHOCTHM W INPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMyIHpPOBaTh BHIBOBI M 3aKJIIOUCHMUS;

IIPUMEHATh B IIPOLIECCE IIO3HAHMSI, MCIOJB3yEMblE B XHUMHUU CHMBOJNYECKHUE
(3HaKOBBIE) MOJIENH, MPe0oOPa30BBIBATh MOJEIbHBIC MPEACTABICHUS — XUMHUUECKUN 3HAK
(cuMBOJI) 3J€MeHTa, XuMUYeckas (opMyla, ypaBHEHHE XUMHUYECKOW peakuuu — IMpu
peleHny y4eOHBIX MO3HABAaTENbHBIX W NPAKTUYECKUX 3a/ad, MPUMEHATh Ha3BaHHBIE
MOJCIIBHBIE IIPEACTABICHUS JUISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3y4YaeMBIX
BELIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a3oBbIe HCCIeA0BaTebCKHE IelCTBUSA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHHUS BEIIECTB U XUMHUECKHUX PEAKIUI;

dbopMynupoBaTh LIETW M 3aJla4d MCCIEI0BaHUS, MCIOJIb30BaTh MOCTABIEHHBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI JJis1 ()OPMHUPOBAHUSI THIIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKICHUU;

BJIQJIETh HaBBIKAMHU CAMOCTOATENIBHOTO TUIAHUPOBAHUS U IIPOBEICHUS YUECHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOmIolaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIUpoBaTh 0000IICHUS U
BBIBOJIbIl OTHOCUTEIBHO JOCTOBEPHOCTU pE3YyJbTAaTOB HCCIEHOBAaHUS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJICIaHHON padoTe;

nproOpEeTaTh ONBIT YICHUYECKON HMCCIIEN0BATEIBCKON U MPOSKTHOMN JesITeTbHOCTH,
MPOSIBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB peLICHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [TO3HAHUS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATHCSA B PA3NUYHBIX MCTOYHHMKAX HH(pOpManuu (HayqHO-TIOMYJSIpHAs
JUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CHpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(GOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpEACTaBICHHS, KPUTUUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEIIPOTHUBOPEUNBOCTb;

(GopMyIMpPOBaTh 3aIIPOCHl U MPUMEHATH Pa3IMYHbIe METObI IIPU MTOMCKE U OTOOpE
uHpopMay, He0OXO0AUMOH [T BRIIOTHEHHS YUE€OHBIX 3a/1a4 ONpPeAeIEHHOTO THIIA;

OpuoOpeTaTh  ONBIT  MCHOJNb30BaHUA  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U pa3InYHbIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSATENbHO BBIOMPATH ONTUMANIBbHYIO (hOpMY IpencTaBiIeHUs HH(POpPMALUH
(cxemsbl, rpaduKH, JUarpaMMbl, TAOIUIBI, PUCYHKH H JPYTHE);



UCMOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CPENCTBA MpHU paboTe ¢ XUMHUYECKOM
uHpopMalMen: TPUMEHATh MEXIIpeIMeTHbIE (PU3NUYEeCKre U MaTeMaTUYeCKUe) 3HaKU U
CUMBOJIBI, OpPMYJIbI, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCNOJb30BaTh M INPeoOpa3oBbIBaTb  3HAKOBO-CUMBOJIMYECKHE  CPE/CTBA
HaTrJIsJHOCTH.

OgiajeHne yHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU e CTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl B XOJA€ Juajora W/Wiu
JMCKYCCUH, BBICKa3bIBaTh HIEH, (HOPMYIUPOBATH CBOM IPENTIOKEHHS OTHOCHUTEIBHO
BBITNIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYIaTh C TMpe3eHTalMeld pe3ylbTaTOB II03HABATENIbHOM  JESATENBbHOCTH,
MOJIYUEHHBIX CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHUKAMM IpPU BBIINOJHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEILECTB, peaU3alllud y4yeOHOro MpoekTa U (HOPMYIHPOBATH BBIBOJBI IO
pe3yabTaTaM MpPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIVIACOBAHMS IO3ULUN B XOj€
00CyXIeHUsI 1 0OMEHAa MHEHUSIMHU.

OgiajeHNe YHUBEPCAJbHBIMHU PeryJATUBHBIMM J1eHCTBHUAMM:

CaMOCTOSITEIbHO  IUIAHMPOBAaTh M OCYILIECTBISATh CBOIO  IMO3HABATEIbHYIO
NeSTeNbHOCTh, Ompenensss e€ Ield U 33Jayd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBAThH MpeIaraéMblil arOpUTM JEHCTBUN NPU BBIIOJHEHUU
y4eOHBIX U HCCIIEOBATENIbCKUX 3a/iay, BeIOMpaTh Hanbosiee 3h(HEeKTHBHBIN CIOCOO HX
pelieHust ¢ y4€ToM MOJyUEHUsI HOBBIX 3HAaHUN O BEIIECTBAX U XUMHUUYECKUX PEaKIHIX;

OCYLIECTBJIITH CAMOKOHTPOJIb CBOEH JIEATEIBbHOCTH Ha OCHOBE CaMOaHaJlInW3a U
CaMOOLIEHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUA Kypca «Opranndeckas XuMush» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHYECKON COCTaBISAIONICH €CTECTBEHHO-
HAYyYHOUW KapTUHBI MHUPA, POJIM XUMUHU B TIO3HAHUU SIBIICHUI MPUPOBI, B (HOPMHUPOBAHUU
MBIIJICHUSI U KYJIbTYPhl JJUYHOCTH, €€ (DYHKIIMOHATHHOM TPaMOTHOCTH, HEOOXOIUMOM
JUISL PENICHUs] TPAKTUYECKUX 3a7ad M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3[I0POBbIO U IIPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAOIINE
MOHATHA (XUMHUYECKHH DJJIEMEHT, aTOM, SJIEKTpOHHAas o000JI0OYKa aTroMa, MOJIeKyJa,
BaJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, XMUMHYECKas CBSI3b, CTPYKTypHas (opmyra
(pa3BépHyTas M COKpaIlE€HHAs ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIepOIHBIMI
CKeneT, QYHKIMOHAIBHAS TPYIITA, PAAUKAI, U30MEPHsI, U30MEPHI, TOMOJIOTUYECKUAN PSI,
TFOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOPOJ M a30TCOAEpP)KALIME COEOUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISIPHbIE COCAUHEHUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHus opraHmdeckux BemecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHUS MaCChI



BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUSI MPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHX SIBICHUIA,
(aKkTONOrMYEeCKHE CBEJEHUS O CBOMCTBaX, COCTaBe, IOJY4YEHUH M O€30M1aCHOM
UCIIOJIb30BAHUM  BAXKHEHMINIMX OpPraHMYEeCKMX BEIIECTB B OBITY U MPAKTUYECKOUH
NESATENbHOCTU YEJIOBEKA;

c(OpMHUPOBAaHHOCTh YMEHUH BBISBISATh XapaKTepHble MPHU3HAKH TOHSATHUH,
yCTaHABIMBATh HMX B3aUMOCBSA3b, HCIONB30BATH COOTBETCTBYIOIIME TOHATHS TpU
OMKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPAILICHUN OpraHUYEeCKUX COCAMHECHMUIA;

c(OpMHUPOBAHHOCTh YMEHUH UCIOJIB30BaTh XUMUYECKYIO CHMBOJHMKY ISt
COCTaBIIEHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cokpauiéHHou) (opmyn
OpPraHWYECKHX BEIIECTB W ypPaBHEHUU XMMHYCCKHX PEAKIUH, M3rOTaBIUBATH MOJCITU
MOJIEKYJl ~OpraHMYeCKMX BEIIeCTB s WUTIOCTPAllUd HUX  XUMHUYECKOTO |
POCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAaHHOCTh YMEHUN  yCTAaHABIWBATH MPUHAMICKHOCTh H3YyYEHHBIX
OpPraHMYECKHX BEIIECTB IO WX COCTaBY M CTPOSHHIO K OMpEeNeiIEHHOMY KiIacCy/TpyIine
coenvHeHUN  (YrIeBONOPOABI,  KHUCIOpPOA M a30TCOAEpKallue  COETUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCITMHEHHsI), [aBaTh WM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenkinarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE HA3BaHUS OTACIBHBIX
OpPraHMYECKHX BEMIECTB (ITWJICH, MPOMWJICH, AaleTWJICH, STHJICHTJINKONb, TIIHIEPHH,
denon, dopmanpaerua, aneTanbIeTHa, MypaBbUHAs KHCIOTa, YKCYCHas KHCIJIOTa,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KUCIOTA, TJIOKO03a, (PYKTO3a, Kpaxmall, LeJUIr0I03a,
[JIMIUH);

c(hOpMHUPOBAHHOCTH YMEHUS OTPECIISTh BUIBI XHMHUECKOW CBS3U B OPTraHHMYCCKHIX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

cOpMHUPOBAHHOCTh  yYMCHHSI  NMPUMEHATH  IOJOXKEHUS  TEOPHH  CTPOCHUS
oprannuecknx BemectB A. M. BbytnepoBa ansi OObSCHEHHMS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHHSI MAaCChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUue U
XUMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTABUTEIICH Pa3IMYHBIX KJIACCOB OPraHMYCCKHX
BEIIECTB (METaH, 3TaH, STWICH, MPOMWIEH, aleTWwIeH, OyraaueH-1,3, MmeTunOyraaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, STWICHIJIMKOJb, TJIWUEPUH, (EeHOJ, aleTaabAeru/,
MypaBbHHAsI W YKCYCHas KHCJIOTBHI, TJIFOKO3a, Kpaxmal, IEeJUII0JI03a, aMHUHOYKCyCHas
KHUCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKJIY HHMH YPaBHCHUSMHU
COOTBETCTBYIOITUX XUMHUYECKUX PEAKIINIA C UCTIOJIE30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh WCTOYHUKU YTIJIEBOJOPOJIHOTO
Celpbs (He(Th, MPUPOAHBIA Ta3, yroijib), CIOCOOBl HUX MEpepabOTKU U MPAKTUYECKOE
PUMEHEHHE MTPOIYKTOB NIEPEepabOTKH;

c(OpMHUPOBAHHOCTh YMEHUMN MPOBOAUTH BHIYUCICHHSI 10 XUMHUUECKUM YpaBHEHUSIM
(Maccbl, 00BEMa, KOJMYECTBA MCXOAHOI'O BEIECTBA WJIM MPOAYKTA pEAKLUUU I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WIJIM MPOJTYKTOB
peakiun);

c(OpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHMI 00 OCHOBHBIX METOAaX
HAyYHOTO TIO3HAHWS, WCIOIB3YEMbIX B XUMHH MPU M3YUYEHUU BEHIECTB M XUMUYECKUX



aBlieHUN (HAOJO/IeHHe, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHME), HUCIOJIb30BATh
CHUCTEMHbIE XUMHYECKHE 3HAHUS JUIsl NPUHATHS PEIIEHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyaIUsiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBWIAa IMOJIH30BAHUS XHUMHYECKOU
MOCyJI0M U 1a00paTOpHBIM 000pPYAOBaHUEM, a TAK)Ke MpaBuiia OOpaIIeHus ¢ BelleCTBaMuU
B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBATb W  BBIMOJIHATH  XUMHUYECKHI
AKCIIEPUMEHT (MPEeBpAIllEHUsI OPraHMYECKHX BELIECTB IMpPU HArpeBaHUU, TOJTyUEHUE
STWJIEHA W WM3YYCHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKUX BEIIECTB,
JeHaTypalus OeNKOB IMPH HArpeBaHUU, LIBETHBIE PEaKIMU OEIKOB) B COOTBETCTBUHU C
NpaBWIaMH TEXHUKHU O€30MaCHOCTH MpU OOpalIeHUH C BellecTBaMU U J1a00paTOPHBIM
000pyZ0BaHHEM, TMPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (Qopme
3alUCH YPAaBHEHHI COOTBETCTBYIOIIMX PEAKIUA U (POPMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3yJbTaTOB;

chOpMUPOBAHHOCT, ~ YMEHUNU  KPUTHYECKA  AHAIMU3UPOBATH  XUMHUYECKYIO
uH(GOPMAIINIO, TTOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpEICTBAa MacCOBOM MH(pOpPMAIIUU,
WuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIOATH MpaBUila SKOJIOTHUYECKH 1EJIeCO00pa3HOTro
MOBEJICHUS B OBITY U TPYJIOBOM JEATETHLHOCTH B LIENIIX COXPAHEHHS CBOETO 370POBbS U
OKpYJKAlollel NPUPOJHOU Cpelibl, OCO3HABaTh OMNACHOCTb BO3JCWUCTBHUSI Ha >KUBBIE
OpraHU3MBbI OINpPEEIEHHBIX OPraHUYECKUX BEIIECTB, MTOHUMAas cMbIch mokazaTens [1JIK,
MOSICHATh HAa TMpUMEpax CIOCOObl YMEHBINEHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE  00yYaromMxcs € OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI: yMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX [OCTYMHBIX METOJIaX T[O3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CJETBIX U CIA0OBUIANIUX OOYYAIOUIUXCS: YMEHHUE HCIOJb30BaTh PelbeHO-
TOYCUHYIO crcTeMy o0o3HaueHuit JI. bpaitns mist 3anucu XumMuaeckux GopMyiI.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmias U HeopraHuueckas XUMUs»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN: 0 XUMHUECKON COCTaBIISIONICH €CTECTBEHHO-
HAYYHOUW KapTUHBI MHUPA, POJIM XUMHUHU B TIO3HAHUU SIBIICHUH MPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JTUYHOCTH, €€ (DYHKIIMOHATHHOW TPAaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHHs] TPAKTUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[I0pPOBbIO U IIPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOM XMMHYECKNX 3HAHUM, KOTOPas BKIIFOYAET: OCHOBOIOJIATAOIINE
NOHATHS (XMMHUYECKHI DJIEMEHT, aToM, HW30Tom, S-, P-, d- 3JeKTpOHHBIE OpOUTAIH
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIECHMS, XHMHUYecKass CBs3b (KOBaJICHTHAas,
WOHHAs, METa/UIMYecKasi, BOJAOPOAHAs), KPUCTAIIMYECKAs] PEUIETKA, TUIIBI XUMHUYECKUX



peaKiui, pacTBOp, SJIEKTPOJIUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTHYECKAs IUCCOLMALINS,
OKHCIIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHMMHYECKOM pEaKUuH, XUMHYECKOE
paBHOBECHE); TEOPUM W 3aKOHBI (TEOpHSl BJIEKTPOJUTHUYECKOW  JUCCOLMALINH,
nepuoanueckuil 3axkoH . 1. MeHneneeBa, 3aKOH COXpaHEHMsS] MAacChl BELIECTB, 3aKOH
COXpaHEHHUsI U TPEBPAILCHUS IHEPTUU MPU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI A3BIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHMs, JEXKallMe B OCHOBE
MOHUMAHUSI TPUYUHHOCTA W CHUCTEMHOCTH XUMUUYECKHUX SIBICHUH, (AKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOTYyYECHUH U 0€30MaCHOM UCIOJIb30BAHUM BaKHEHIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JCSITEILHOCTH YEIOBEKa,;

c(OpMHUPOBAaHHOCTh YMEHUH BBISABJISATh XapaKTepHble MPHU3HAKH TOHSATHUH,
yCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATUS TPHU
ONMCAaHUU HEOPTaHUYECKUX BELIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYIO CHUMBOJIMKY ISt
cocTaBlieHUs (OPMYII BEIIECTB M YPABHEHUM XUMHUUYECKUX PEAKIUN, CUCTEMAaTHYECKYIO
Homenknarypy (IUPAC) w TpuBHanmbHbIC Ha3BaHHUS OTACIBHBIX HEOPTaHHMYECKHX
BEILIECTB (yrapHbli ra3, yrieKUCIbli ra3, aMMHak, raiéHas U3BeCTh, Heral€Hasi U3BeCTb,
MUTHEBAs COMIA, MUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OIpPEAENATh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCIUHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBajeHTHAasA, MOHHAs, METa/NIMuecKasi, BOJOpPOJHAs) B COCAUHEHUSAX, THUI
KPUCTAJUTMYECKON pemEéTKH KOHKPETHOTO BEIIeCTBA (aTOMHasi, MOJICKYJISIpHAs, HOHHAs,
MeTaJUIM4ecKas), XapakTep cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCIUHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTaHHUYECKUX
BEIIECTB [0 WX COCTaBy K OMNpeneNEHHOMY KiacCy/Tpynmne CoeauHEeHHH (TpocThie
BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM(oTepHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbhIBaTh CMBICI Tepuoanydeckoro 3akona J[. .
MenpeneeBa W JEMOHCTPUPOBATH €ro CHUCTEMATH3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh DJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX deMeHTOB 14 mnepuonoB I[lepuoanueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. 1. MenzeneeBa, UCHONB3ys MOHATHS «S-, P-, d-DJICKTPOHHBIE OPOUTAIIHY,
(QHEPTETUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XMMHYECKHX 3JIEMEHTOB M HX COCIMHEHWU IO mepuojaM W rpynnam l[lepuoaudeckoit
CHUCTEMBI XUMHUUYECKUX 3eMeHTOB /1. . MeHeneena;

c(hOpMUPOBAHHOCTh YMEHHUHN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUUYECKHE
CBOMCTBAa  HEOPraHMYECKHX  BEIIECTB  Pa3MYHBIX  KJIACCOB,  MOJTBEPXKIATh
CyILIECTBOBAHWE T'€HETUYECKOW CBSI3M MEXJAY HEOpPraHWYEeCKMMHU BEIIECTBAMU C
MOMOIIIbIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

c(OpMHUPOBAHHOCTh YMEHHUS KJIACCHU(PUIMPOBATH XHWMUYECKHE PpEAKIHUHU IO
Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTAaBY PEarupyroiuX BEMIECTB, TEIUIOBOMY D (dEKTy
peakluy, HW3MEHEHHMIO CTENeHEeW OKHCIEHHUS »JJIEMEHTOB, OOpaTUMOCTH pEaKIIHH,
YYACTHIO KaTallu3aTopa);



c(hOpMHUPOBAaHHOCTh YMEHHIl COCTaBISATh YPABHEHHUS PEAKLIUN Pa3TUYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YpaBHEHUS peakliii HOHHOTO OOMEHa, YUUTHIBasl YCIOBUS, IPU
KOTOPBIX ATH PEAKIIMH UIYT IO KOHIIA;

chOpMHUPOBAHHOCTh ~ YMEHUH  MPOBOAMTH  PEAKUUH,  MOJITBEPKIAOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH ONMBITHBIM
MyTéM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hopMHUPOBAaHHOCTH YMEHHH  PacKphIBaTh CYIITHOCTh OKHCIIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUI MOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3THUX
peakuui;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peaKkIuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUYCCKOTO PAaBHOBECHS B
3aBHCHMOCTH OT BHemIHero Bo3neicTBus (mpunmun Jle latensbe);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BATh XUMUICCKUE TTPOIIECCHI, JICKAIIUE B
OCHOBE TMPOMBIIUICHHOTO TIOJIY4YEHUs] CEPHOM KHUCIOTHI, aMMHaka, a TaKke
c(hOpMHPOBAHHOCTH MPEACTABICHUA 00 OOMMX HAYYHBIX MPHUHIUIAX H IKOJOTHUCCKUX
npobiieMax XMMHYECKOTO IMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH TPOBOAWTH BBIYUCIICHUS C WCIIOJIb30BAHUEM TTOHSTHUS
«MaccoBas J0JIsl BEIIEeCTBAa B pacTBOPE», 0ObEMHBIX OTHOIIECHUH ra30B MPU XUMUYECKUX
PEaKIMsIX, MAacChl BEIIECTBA WJIM 00bEMa ra3oB MO W3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 dexTa
peakiuy Ha OCHOBE 3aKOHOB COXPAHCHHS MACChl BEIICCTB, MIPEBPAICHUS U COXPAHCHUS
DHEPTUH;

c(hOpMUPOBAHHOCT, YMEHUM COOMIO/IaTh MpaBWiIa TOJb30BAHUA XUMHYECKOUN
NoCyz0ii 1 1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MIPaBUiIa OOpAIEHUs C BEIIECTBAMU
B COOTBETCTBHUU C UHCTPYKIIUSIMH I10 BBITIOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OITBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHUW  IUIAHUPOBATh M BBHINONHATH  XUMHUYECKUUH
IKCTIEpUMEHT (pa3lIOKEHHE TEpPOKCHIAa BOJAOPOJAa B TMPHCYTCTBHHM KaTalaM3aTopa,
OTIpEJICJICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO WHIMKATOPA,
BJIUSTHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYCCKON pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, Ka4eCTBEHHBIC PEaKINK Ha Cynab(dar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHMSI, PeIICHUE SKCIICPUMEHTAIBHBIX 33]1a4 110 TeMaM «MeTtaiuis»y U « HemeTamsiy)
B COOTBETCTBUU C MPaBUJIAMHU TEXHUKUA OE30TACHOCTH MPU OOPAIICHUH C BEIIECTBAMH U
nabopatopHbIM  00OpYyJIOBaHHWEM,  MPEACTABIATH  PE3YJIBTaThl  XUMHUYECKOTO
IKCIIEpUMEHTa B (opMe 3amuch  YpaBHEHHH COOTBETCTBYIOIIMX pEaKUuid U
(dbopMyIHpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh ~ YMCHUH  KPUTHYECKH  aHAJU3UPOBATh  XUMHUYCCKYIO
uHOPMALIUIO, TOJYy4aeMyl W3  pa3HbBIX HCTOYHHKOB (CpEACTBAa  MacCOBOU
KOMMYHHKaluu, THTepHeT u Apyrux);

c(hOpMUPOBAHHOCTH YMEHHI COOJIIOATh MIPABHIIA HKOJOTUIECKH IIeJIeCO00pa3HOTO
MOBEJCHUS B OBITY U TPYJOBOM NI€ATEILHOCTH B IIENIIX COXPAHEHHsI CBOETO 370POBbS U
OKpYXaIoIel TPHUPOIHON Cpellbl, OCO3HABAaTh OMACHOCTh BO3JICUCTBHUS HA >KUBBIE
OpraHu3Mbl OMpeneNEHHBIX BellecTB, MoHuMas cMmbich nokazarens [1JIK, mosicusaTe Ha



IpUMepax CrocoObl YMEHBLIEHHMs] M INPENOTBPAILIECHUS HX BPEJHOIO BO3JEHCTBHSA Ha
OpraHH3M YeJIOBEKa;

JUIsl  00yJaromMxcs C OrPAaHUYEHHBIMM BO3MOKHOCTSIMU 3J0POBbSl: yYMEHHE
NOPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX MeETOJaX II03HAHUS BEIIECTB U
XUMHUYECKHUX SBJICHUN;

JUIS CJENbIX W CJIA0OBHUIAIIMX OOYYaroIIMXCs: YMEHHE MCII0JIb30BaTh PEIbePHO-
TOYEUYHYIO crucTeMy o0o3HaueHui JI. bpaitng 11 3anucu XuMuyeckux GopMyiI.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1
AJKaJUEHbI, ATKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3zoBaTeJbHbIe
padoThI padoTsbI pecypenr
1 [IpenMert opraHuyecKkoil XuMuu, e€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHBbIE 1
MOJIOKEHUS
[IpencraBnenue o knaccudpukanum
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTnydeckasi) U TpUBHAJIbHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1
7 OTUJIEH U NPOINUJIeH — MpocTeiine 1
MPEJICTAaBUTENN ATKEHOB
3 [IpaxTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI




AJKUHBIL: COCTaB U OCOOEHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
NPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBIH ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaToOMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTaIbACTU/I.
AueroH

91 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KHCJIOTBD»

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK

23 MPEJICTABUTENIN BBICIINX KApOOHOBBIX KHCIIOT

24 Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, npuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaI.

27 Bakuneiimue npencraBuTeNN: IIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u 1memirono3a Kak mpupoIHbIe
MOJIUMEPBI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarnine opraHuIecKue
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHUJIMH
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpraHWYECKHUE COCAMHEHUS, UX
Ounonoruueckoe 3HadeHue. [lenTuabt

32 benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.




[ImacT™maccel, KaydyKku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

34 2

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XuMuieckas CBs3b, €€

BUBbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOIIOpO,Z[Ha}I CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX.




HcTuHHBIE U KOJIOUIHBIE PACTBOPBHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccugukanus XuMu4ecKkux peakiuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHUYECKHUX PEAKLUIX

10

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 1. «BrausiHue

pa3IuYHbIX ()AKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

OnektponuTryueckas auccouuanus. [lonsrue
0 BogiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

13

14

KontponbHas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nosnoxxenue B Ilepuoanueckon
CHUCTEME XMMHUYECKHX demeHToB 1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS




aToMoB. O01Ue PU3NIECKUe CBOMCTBA
METaJJIOB

15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HaIpsKEHUN METaJUIOB

XUMUYeCKHe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, KaJui, KaJablluii, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

19

20

21

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamib»"

Hemeramnpl, nX monoxeHue B
[Iepuoanueckont cucteMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUN

23

24

XuMHuueckue CBOCTBa a3oTa, Gpochopa u ux
COETUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAJIIIOB U UX




COE€IUHEHUN

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
TeMe «HemeTtamwly. Beruncienus mo

26 YpaBHEHHSIM XUMHYECKHX PEaKuil 1 1
TEPMOXUMHUYECKUE PACUETHI
[TpakTrueckas padota Ne 3. «Pemenue

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"HemeTaisl"»

98 KonrtponbHas padota no remam «MeTtaibh» 1
u «Hemeramabi»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heopranmueckue u opraHn4eckue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHuveckue coenuHeHus. ['eneTmueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOid,

31 SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLMIIAX POMBILIUIEHHOT'O ITOTY4YECHHUS 1
BaXHEUIIIMX BEILECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 X¥MHSA U 3I0pPOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Ha ypokax ucnosib3yercsi ooopypoBanue Toukn pocra:
-ludposas naboparopust mo XuMur(ydeHUIECKas)

-Muxkpockon mudpooii JIb11 3
-MHoro¢yHKIIMOHAIBHOE YCTpoicTBO Pantum

-Hoyt6yk masm ICL
RAYbook momenu S1523 G1R KIII/C 466219.019



OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



