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Toscnumenvhas 3anucka

[Iporpamma mo XMMHUM Ha YpOBHE CpeaHero ooOiiero oOpasoBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHON MPOTpaMMBbl
cpeaHero obmiero oopazoBanus, npeactasieHHbx B ®I'OC COO, ¢ yuérom Konueniuu
MpernojiaBaHusl y4yeOHOro mpenMera «XuMHus» B 00pa30BaTENbHBIX OPTaHU3AIUIX
Poccuiickoli ®enepanun, peanu3yroNuX OCHOBHBIE 00pa3oBaTEIbHBIE MPOTPAMMBI, H
OCHOBHBIX TIOJIOKEHUI (PeepaabHOi pabouei mporpaMMbl BOCIIUTAHHUSI.

OcHOBY MOAXO0M0OB K pa3pabOTKEe MPOrpaMMbl MO XMMHH, K OMNPEAENICHUI0 O0IIen
CTpareruu OOyYeHHS, BOCIHUTAHHUS WU PA3BUTHS OOYYaIOIMUXCS CPEICTBAMH Y4EOHOTO
npeameta «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIICTITYaJbHBIC
nosnoxeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTU IIEJ€H, COAepKaHUs, PE3yIbTaTOB
oOy4eHus ¥ TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITY CKHUKOB.

Xumuueckoe o0pa3oBaHHE, IMOJYy4YaeMOE€ BBIMYCKHMKaMH 0O0Ie00pa3oBaTebHON
OpraHu3alliM, SBISETCA HEOTHEMJIEMOM YacThbl0 HMX OOpPa30BAHHOCTU M CIY>KHT
3aBEPILAIOIIMM 3TAllOM pealn3alMy Ha COOTBETCTBYIOIIEM 0OAa30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYHIMX LEJOCTHOM CHUCTEME XUMHUYECKOro oOpaszoBanus. KiroueBbie
LEHHOCTH KacaroTcsl IMO3HAHMS 3aKOHOB MPHUPOIbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oO1Iel KyJbTyphl YEJIOBEKA, a TAKXKE SKOJIOTMUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U MPUPOAHOU cpene. Peanusyercs xumMudyeckoe 00pa3oBaHue 00ydaroIMXcs Ha
YpOBHE cpelnHero oomero oOpa3oBaHHUs CpPEACTBAMHU Y4eOHOIro MpeaMeTra «XUMUsS,
COJIEp)KaHUE U MOCTPOCHHE KOTOPOIO OIPEIENIEHBl B MPOrpamMMe M0 XUMHH C y4ETOM
crnenu@UK HAyKH XUMHH, €€ 3HaY€HUsl B TO3HAHUU MPUPOJIBI U B MATEPUAIBHON KU3HU
oOIecTBa, a Takke C Y4€ToM OOIMMUX Ieledl W MPUHIMIIOB, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMbl CpeIHero ooOmiero obpasoBanuss B Poccuiickoi
denepanum.

[Ipu dopmupoBanum comepxkaHus TMpeaMeTa «XUMHS» YYTCHBI CICAYIOIIHE
MOJIOKEHUS O CIELM(PUKE U 3HAUCHUH HAYKH XUMUU.

XHUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 poib B CO3JaHUU
HOBOW ©0a3pl MaTepuajdbHOM KyJIbTypbl, BHOCHUT CBOM BKJal B (POPMUPOBaAHUE
pPAalMOHAJIBHOIO HAYYHOTO MBIIUIEHUS, B CO3/JaHHE IEJIOCTHOTO NPEACTABICHUS 00
OKPY>KaloIlleM MUpPE KaK O €IMHCTBE MIPUPOIBI U YEIOBEKA, KOTOPOE (hOPMUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHHUSl BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpPa, OCO3HAHMS
B3aUMOCBSI3M MEXAY CTPOCHHEM BEIECTB, UX CBOWCTBAMHU M BO3MOKHBIMU 00JIACTAMHU
MIPUMEHEHUSI.

CoBpeMeHHass XMMHS KakK HaykKa CO3WJaTelbHas, HayKa BBICOKUX TEXHOJOTUN
HaIlpaBjeHa Ha PElIeHHE TNI00ANbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA -
CBIPbEBOM, FHEPIEeTUUECKOM, TUIIEBOM, IKOJIOTMYECKON O€3011aCHOCTH U OXPAHbI 3JJ0POBBA.
TecHO B3aMMOIEHCTBYS C IPYTUMHU €CTECTBEHHBIMHU HayKaMH, XUMHUSI CTajla HEOThEMIIEMON
YaCThI0O MHUPOBOW KYJBTYPhl, HEOOXOJUMBIM YCJIOBUEM YCIEIIHOTO TpyJAa W IKU3HH
Ka)KI0ro 4ieHa O0IIecTBa.

B coorBercTBUU C 00IIMMU IENIIMUA U MPUHIUIIAMH CPEAHETO 00IIero oOpa3oBaHUs
comepxkanue mnpeamera «Xumus» (10-11  kmaccel, 0a30BbI  YpOBEHb H3YyUCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOydYarommxcs,
HEOOXOJAMMYIO MM JJisi BbIpA0OTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO



BKJIFOUEHMS B JKU3Hb COLIMYMA, TPOJOJDKEHUSI 00pa30BaHMs B Pa3JIMYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOMUMH NpeaMeTa « XUMUsD SBIAIOTCS 0a30Bble Kypchl — «OpraHnyeckas
xumus» U «OOIIas U HeopraHM4ecKkass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBJISFOTCS OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUM M0 HEOPTaHUYECKOU XUMUU
(c BKJIIOYEHHMEM 3HAHMM M3 OOUIe XWMHUHU) M OpraHuyeckor xumuu. DopmMHUpoBaHUE
JAHHOW CHUCTeMbl 3HAHUM TIPU W3YYCHHH TMpeaMeTa Oo0ecrnednBaeT BO3MOXKHOCTH
PAaCCMOTPEHHsI BCETO MHOT0OOpa3usi BEIIECTB Ha OCHOBE OOIIMX TMOHSTHH, 3aKOHOB U
TEOPUMN XUMUH.

Ctpyktypa coxaepxanusi KypcoB - «Opranumyeckas xumus» U «OOmas wu
HEOpraHuveckass XuMus» cpopMupoBaHa B MpOrpaMMe N0 XMMHUU Ha OCHOBE CHCTEMHOTO
MOAX0JIa K U3YYEeHHUIO Y4eOHOTO MaTeprajia U 00yCIIOBIICHa HCTOPHYSCKH 000CHOBAaHHBIM
Pa3BUTUEM 3HAHMN Ha OMPEACIEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce OopraHndeckoi
XMMHUM BEIIECTBA pPACCMATPHUBAIOTCS HAa YPOBHE KIIACCUYECKONW TEOPUU CTPOCHUS
OpPraHUYECKUX COCAMHECHUHM, a TAKXKE€ HA YPOBHE CTEPEOXHMMHUYECKHUX M DIIEKTPOHHBIX
MpeCTaBICHHH 0 CTpoeHUU BenlecTB. CBeIeHUs 00 M3yUaeMbIX B KypCe BEIIECTBaX NAr0TCA
B Pa3BUTHU - OT YTJIEBOJOPOJOB JI0 CIOXKHBIX OMOJIOTHYECKH aKTUBHBIX coequHeHui. B
Kypce OpraHMYeCKON XMMUU TIOJIy4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmero oOpa3oBaHUS TIEPBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOW CBSI3H,
KJIAaCCU(DUKAIMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEHIECTB OT UX
CTPOCHUS, O XUMHUYECKON PEAKIIUU.

B npenvere «Xumus» 0a30BOrO YpOBHSI paccMaTpUBAeTCs] M3YUYCHHBIM HA YPOBHE
OCHOBHOT'0 00I1IeTO 00pa30BaHuUsl TEOPETUUECKUM MaTepuai U (PaKTOJIOTMYECKUE CBEICHUS
O BeIlIecTBaX W XMMHYECKOW peakinuu. Tak, B YacTHOCTH, B Kypce «OOmas u
HEOpraHWYeCKass XUMUS» OO0YydYaloImUMCS MPEIOCTABISETCS BO3MOXKHOCTH OCO3HATH
3HaYEHUE MEePUOJUYECKOr0 3aKOHA C OOIIETECOPETUUECKUX U METO0JIOTHYECKUX TO3UIINHI,
riy0ke TOHSATh UCTOPHUECKOE M3MEHEHHE (PYHKIMI 3TOrO 3aKOHA - OT 0000mIaromen 10
OOBSACHSIONIEN U MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHMN O BAXKHEMIIMX BEHIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U NPUMEHECHHUH, a TaKXKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpoTeKaHus JonoHseTcs B Kypeax 10 u 11 kitaccoB anemMeHTaMu CoIepKaHusl, UMEIOIIUMU
KYJbTYpPOJIOTHYECKUN U MPHUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHH C JPYTMMH HayKamH, PacKpbIBalOT €€ pojb B IO3HABATEIBHOU U
MPaKTUYECKOM JICSITENIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K
MpoIIecCy TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMHUH, TOMOTAI0T
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOiiemMax,
CBSA3aHHBIX C XMMHEH, KPUTHUECKH OCMBICIMBATh MH(MOPMAIMI0 U TPUMEHATh €€ s
MONOJIHEHUSL ~ 3HAHWUM,  PELICHUS  WHTEJUIEKTYaJIbHBIX W JKCIIEPUMEHTAIBHBIX
uccienoBarenbckux 3amad. Conepkanne yueOHOTo npeameTa « XUMUsD TaHHOTO YPOBHSI
W3Y4YCHUSI OPUCHTUPOBAHO Ha (POpPMUpOBAHUE Yy OOYYAIOIIUXCS MHUPOBO33PECHUYECCKOM
OCHOBBI 11 TOHUMaHHUS (PMIOCOPCKUX HICH, TaKWX KaK: MaTEepPHAIbHOE €IMHCTBO
HEOPTaHWYECKOTO M OPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HUX
COCTaBOM U CTPOCHHEM, [MO3HABAEMOCTh MPUPOAHBIX SIBICHUH MYTEM SKCIEPUMEHTA U
pEIICHUsS] TPOTUBOPEUYHIT MEXIY HOBHIMU (PAaKTaMH M TEOPETUYECKUMH TPEIMOCHUTKAMH,
OCO3HAHME POJU XUMHHM B PEIICHUH JKOJOTUYECKUX TpolsieM, a Takke mpolaeM



cOepeKEeHUs HHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTMH U
MaTepraJIoB.

B mnnane pemeHus 3anay BOCHMTAHMS, Pa3BUTHS M COLMAIM3ALMU OOYyYarOUIUXCs
MIPUHATBIE MTPOTPAMMON MO XUMHH MOJIXOBI K OMPEAECIEHUIO COAEPKAHUA U MTOCTPOCHUS
npeaMeTa npeaycMaTpuBaioT GopMHUpoOBaHUE y 0OYyYaIOMIUXCS YHUBEPCATBHBIX YUEOHBIX
JEUCTBUN, UMEIOIMUX 0a30BOE 3HAUEHWE JUISl PA3IMYHBIX BUJIOB JIEATCILHOCTH: PEIICHUS
mpo0JieM, TIONCKa, aHaIu3a U 00paboTKu MHGOPMAIU, HEOOXOIUMBIX I TIPUOOPETCHHUS
OIbITA ITPAKTUYECKON U UCCIIEN0BATEIIBCKON JIETEIbHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTrke nmpenogaBanusi XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMUs
TaK ¥ Ha YPOBHE CpeJHEro o0Iiero oOpa3oBaHUs, MPU OIMPEACICHUU COJEPKATEIbHON
XapaKTEPUCTHUKU LIeJIed U3yUeHUs NMPEeIMETa HAIIPaBJICHUEM NIEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO MpHU3HAETCS (OPMUPOBAHUE OCHOB XHMMHUYECKOM HAayKH Kak o0O0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON JEATEIbHOCTH YEJIOBEKA U KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOAMYECKONW TOUKH 3PEHHUSI TAKOW MOJIXO0H K
ONpENEICHUIO LIEIe N3yUYeHUsI MPEMETA SBISETCS BIOJIHE ONPABIAHHBIM.

['maBHBIMH LENAMH M3Y4YEHHsS NpeaMeTa «XUMHUS» Ha YpOBHE CpPEIHEro OOIIero
oOpa3zoBaHus Ha 0a30BOM YPOBHE SIBISIOTCA:

dbopMUpOBaHHE CHCTEMBbl XHMHUYECKHWX 3HAHMM KaK Ba)KHEHIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIE MOHSTHS,
byHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHUU, OCBOCHHUE fA3bIKA HAyKHU, YCBOCHUE U
MOHUMAHUE CYIIHOCTU JIOCTYNHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

(dbopMHUpOBaHNE U PA3BUTHE MPEJCTABICHUI O HAYYHBIX METOJIaX MMO3HAHMSI BEIIECTB
U XUMUYECKUX PEaKIMii, HEOOXOUMBIX NJisi MPUOOPETEHUsT YMEHUI OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMUUYECKUX SIBIICHUM, UMEIOINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HM;

pa3BUTHE YMEHHM M CIOCOOOB MACSITENbHOCTH, CBS3aHHBIX C HAOTIOJCHHEM H
OOBSICHEHHEM XUMHYECKOTO JKCIEPUMEHTa, COONIOACHHEM TpaBHJI 0E30MMacHOTO
oOpallleHHUsI C BEIIECTBAMM.

ConeprxarenpHasi XapaKTepUCTHKa LEJIeH U 3a/1a4 U3yYeHHs MPeaMeTa B POrpaMMe
[0 XMMHUHM yTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPHUOPUTETAMH B
cucteMe cpenHero oodiero odpazoBanus. CerofHsi B MpeNojaBaHUKd XMUMHUHU B OOJbIIEH
CTENEHU OTAAETCS NPEANOYTeHUE MPAKTUYECKOW KOMIIOHEHTE COEp>KaHUs OOydeHHs,
OpUEHTHUPOBAHHON Ha MOATOTOBKY BBIITYCKHHUKA OIOIICO0pPA30BaTEIbHON OpraHU3aIINH,
BJIa/ICIONIETO HE HA0OPOM 3HAHMM, a (HYHKIIMOHAIBLHON IPAMOTHOCTBIO, TO €CTh CITIOCO0aMU
M YMEHUSMU aKTHUBHOTO IOJYYEHHS] 3HAHUM W MPUMEHEHUS WX B PEAIbHOM >KU3HM IS
pEeLIEHUs MPAKTUYECKUX 3aa4.

B »sToM cBA3M mpu u3ydeHuMH npeaMera «XUMHS» JOMUHHUPYIOLIEE 3HAYEHUE
NpUOOPETAIOT TaKue 1N U 33a4H, KakK:

aganTamys OOYyYalomUXCsS K YCJIOBHSAM JWHAMHUYHO Pa3BHBAIOIIETOCS MUpAa,
(GhopMHUpPOBaHNE HMHTEIUICKTYaIhbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO TPAMOTHBIX PELIEHUA B KOHKPETHBIX
AKU3HEHHBIX CUTYAaIUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHECHHUEM;

(dbopmupoBaHUEe y O0YYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOUIMX YHUBEPCAIBHOE 3HAYCHUE MJI1 PA3IUYHBIX BUJIOB JACSATEIBLHOCTU: PEIICHUS



npoOJieM, MOUCKa, aHaIM3a U 00padOTKKH MH(OpMaIIMK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS
OMbITa JIEATELHOCTH, KOTOPAsi 3aHMMAeT BaKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJIs
OLICHKM C TMO3UIMKA 3KOJIOTMUECKOW OE€30MacCHOCTH XapaKTepa BIMSHHUS BELIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YE€JIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE T[IO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYaJbHBIX UM  TBOPUYECKUX
CIOCOOHOCTEH 00yYaromMXCsl: CHOCOOHOCTH CAMOCTOATEIBLHO MPUOOPETATh HOBBIE 3HAHUS
M0 XMMHH B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMH, UCTIOJIB30BAaTh COBPEMEHHbBIE
MH(GOPMaLIMOHHBIE TEXHOJOTUH ISl TIOMCKA U aHaJlM3a yuyeOHOW M Hay4dHO-TOMYJISIPHON
MH(pOpPMaLUU XUMUYECKOTO COACPKAHMUS;

(GopMupoBaHue U pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATHUBHOIO U JIOTMYECKOIO
MBIIJICHHS, HAOJI0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, HpPH IUIAHUPOBAHUU M MPOBEICHUH XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHHE Y OOYyYarommxcs yOeKIEHHOCTH B TYMaHHUCTHYECKON HAIPaBICHHOCTH
XUMUHU, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIEM PalMOHAIBHOIO
MPUPOIOTIONH30BAHUS, TOTIOTHEHHS SHEPTETHUYECKUX PECYPCOB U COXPAaHEHUS IPUPOTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHUS K MPUPOJE U CBOEMY
3I0pPOBBIO, a TaKXKe MPUOOPETECHHUs OIbITa HWCHOJIb30BAaHUS TMOJTYYCHHBIX 3HAHWUW IS
INPUHSITHS TPAMOTHBIX PELICHUH B CUTYAlIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

Lenu v 3anauu U3y4eHUs peaMeTa «XUMHUsD MOTyUUIIU MOAPOOHYIO0 METOIUUYECKYIO
UHTepIpeTanuio B pasaene «[lnanupyemsie pe3ynbTaTbl OCBOEHUS IPOTPAMMBI [10 XUMUID,
TaKUM 00pa3oM 00ecreueHO YETKOE MPEICTAaBICHUE O TOM, KAKHE 3HAHUS U YMEHUSI UMEIOT
OpsIMOE OTHOILIEHUE K PeaTu3allii KOHKPETHOH 1IeJu.

B yueOHOM muiaHe cpenHero ooOumiero oOpa3zoBaHUS HpeaMeT «XUMHsSD» 0a3z0BOTO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM o01acTi « EcTecTBeHHO-HAyUHbIE PEIMETHI.

OO0miee 4McIO 4YacoB, OTBEAEHHBIX JJIl M3Y4YEHUs XUMHUH, Ha 0a30BOM YpPOBHE
cpeaHero oOiiero oopa3zoBaHusi, coctaisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).

Cooeporcanue yuebHo2o npeomema

10 KUIACC

OPI'AHUYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMHUU

IIpenMer opraHMyeckol XUMHH: €€ BO3HMKHOBEHHME, PA3BUTHE W 3HAYCHHE B
MOJIyYEHUH HOBBIX BELIECTB U MAaTEPHUANOB. T€OpHs CTPOEHUSI OPraHUYECKUX COEANHEHNI
A. M. bytnepoBa, €€ ocHOBHble TOJIOKEeHUS. CTpyKTypHbIE (DOPMYJIBI OpraHUYECKUX
BemecTB. ['omonorus, nzomepusa. XUMHAYECKasi CBA3b B OPraHUYECKHX COCIMHEHUSIX —
OJMHAPHBIC U KPATHBIC CBA3U.

[IpenacraBnenne o kiaccuUKAMM OpraHUYECKWX BemecTB. HomeHkmarypa
OpPraHMYeCKUX COCIMHEHUN (CUCTEMaTHYecKas) U TPUBHUAJIbHBbIC HAa3BaHMS BaKHEUIIHNX
IIPEJCTABUTENIEN KJIACCOB OPIraHUYECKUX BELIECTB.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YUYEHHUSI BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHUE
c oOpa3uaMu OpraHMYECKUX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, MOJECIMPOBAHUE
MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOJECHNE U OMKUCAHUE JEMOHCTPAIMOHHBIX OIBITOB



10 TIPEBPAIEHUI0 OPraHMYECKUX BEIIECTB MPU HAarpeBaHWM (TUIaBjeHUE, OOyTJMBaHUE U
TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUM psii. MeTaH 1M 3TaH — NPOCTEUILINE
MIPEJICTABUTENM aJIKaHOB: (PU3WYECKUE M XMMHUYECKHE CBOMCTBA (peaKkIMu 3aMelieHUus U
TOPEHHUS ), HAXOKJECHUE B IPUPOJIE, TIOIyYEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHUW psii. DTWIEH U MPONUIIEH —
MPOCTEUIINE MPECTABUTEIN aJKCHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA (pEaKiuu
TUAPUPOBAHUS, TAJOT€HUPOBAHUS, THUApPATAIlMU, OKHUCJIEHUS U TMOJUMEPHU3ALINHN),
MOJyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaguen-1,3 wu wmetwnOyrtaauen-1,3: cTpoeHHWe, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peakiius nojuMepusamui). [loydeHre CHHTETHYECKOTO KayuyKa U
PE3UHBL.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUU psiA. AILCTHUICH —
MPOCTEUIITUN TPECTaBUTENh AJIKUHOB: COCTaB, CTpOEHHUE, (PU3NUECKHUEe U XUMHUYECKUE
CBOMCTBA (peaklMy THAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALINY, TOPEHUS ), TIOTyYCHUE
Y IPUMEHEHUE.

Apenbl. benson: cocra, cTpoeHue, GU3NIECKUE U XUMUUECKHE CBOMCTBA (peakiuu
rajoreHUpPOBAHUS U HUTPOBAHUSA ), TOJYUYEHUE U IPUMEHEHUE. Tonyon. cocmas, cmpoeHue,
Quzuueckue u Xumuueckue ceolucmeda (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUSL),
noayyenue u npumenenue. TOKCUMYHOCTb apeHOB. ['eHerndeckas CBSA3b MEXKAY
YIJIEBOAOPOAAMU, IIPUHAIIEKAIIMMU K PAa3JIMYHbIM KJIaccaM.

[IpupoHbie UCTOUHUKHU YTIEBOAOPOAOB. [IpuponHbIii ra3 U MONyTHBIE HEPTSIHBIC
ra3zpl. Hedth u €€ npoucxoxaenue. CrocoObl nepepaboTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMUYeCKHM, KaTaluTUuecKkuid), nupoysu3. IlpoaykTel mepepaboTkn HePTH, HUX
MPUMEHEHNE B TMPOMBINIJICHHOCTH W B ObITy. KaMeHHBI yronb W TPOIYKTHI €TO
nepepadoTKU.

DKCIEepUMEHTATbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPAILCHUI: 03HAKOMJICHUE
c oOpa3mamMu IJIacTMAacC, KaydyyKOB M pe3uHbl, Koyuiekmmu «HedTs» u  «YTOomby,
MOJICINPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB H TaJOT€HONPOU3BOAHBIX, IPOBEICHUE
MPaKTUYECKON PabOThI: MOTyYEHNE ATHICHA U U3YUEHUE €r0 CBONCTB.

Pacuérnble 3anaum.

Brruucnennss mo ypaBHEHHIO XMUMHYECKOW peakimu (Macchl, 00béMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WUJIU MPOAYKTA PEAKIIUU TI0 U3BECTHBIM Macce, 00bEMY, KOJUUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIIHH).

Kucaopoacoaep:xamue opranu4ecKue coeAUHEHU s

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI. METaHOM W ATAHOJ: CTpOCHHUE, (HPU3UUECKUE U
XUMHUYECKUE CBOMCTBAa (peakiMu C aKTUBHBIMM METaJIaMH, TaJOr€HOBOJIOPOIaMH,
ropeHue), npuMeHeHne. BoIopoHbie CBS3M MEXIy MOJIeKyJlaMH CIUPTOB. JlecTBue
METaHOJIa U 3TAHOJIa HAa OPTaHU3M YEJIOBEKa.

MHoOroaToMHbI€ CHOUPTHI. DTUJICHIJIMKOIL W TJIMIEPUH: CTpOeHUE, (u3nueckue u
XUMUYECKHE CBOMCTBa (B3aMMOJICMCTBHE CO IIEJIOYHBIMU METaUIaMH, KayeCTBEHHas
peakius Ha MHOTOATOMHbIe CHUPTHI). JleiicTBHUe Ha opraHu3M uenoBeka. [IpumeHeHue
JIMIEPUHA U STUJICHTIIAKOJIS.

dDeHOoI: CTPOCHUE MOJICKYJbI, (PU3HMUECKHE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue dheHoma.




Anpaerunbl U kemowusl. GopMaliblierus, aueTaabIerujl: CTpoeHue, (U3n4ecKue u
XUMUYECKUE CBOMCTBA (pEaKIMU OKUCICHUS! U BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIUN),
MTOJIy4YE€HHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHUCIOTHl. MypaBbUMHAs U YKCYCHas
KHUCJIOTBI: CTpOCHUE, (PU3NUECKUEe U XUMUUYECKHEe CBOMCTBA (CBOMCTBA, 00IIMe JJIs Kiacca
KHCJIOT, peakiusi dTepU(PUKAINK), TIOTydeHue U npuMeHenne. CTeapuHOBasi U OJICMHOBAS
KHUCJIOTBI KaK TMPEACTABUTEIM BBICIINX KapOOHOBBIX KHUCIOT. MblIa Kak COJIM BBICIIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.

Crnoxxnable d(pHUpbl Kak MPOU3BOAHBIC KAapOOHOBBIX KHUCIOT. ['MApPONHM3 CIOKHBIX
a¢upos. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buosnorudeckast poib sKHPOB.

VYrieBoapl: cocTaB, KiaccU(UKAIUs YIJIEBOJOB (MOHO-, TU- W TOJIHCAXapujibl).
['mroKx03a — mpoCTENTIIHMiT MOHOCaXapul: OCOOCHHOCTH CTPOEHUS MOJICKYJIbI, (PU3HUECKHUE U
XUMHYECKHue CBOMCTBa (B3aumoiecTBre ¢ ruapokcuaom meau(Il), okucienne aMmMuadyHbIM
pactBopoM okcuna cepedpa(l), BoccraHoBieHHE, OpOXKEHUE TIIIOKO3bI), HaXOXICHUE B
npupojie, NpUMEHeHHue, Ouosiorudeckas poisib. dDotocuntes. DpykTo3a Kak u3OMeEp
TJTFOKO3BL.

Kpaxman wu wuemmono3a kak nOpupojaHble nonauMepbl. CTpoeHHe Kpaxmaiaa Hu
1eJUTI07103bl. DU3NUEeCKMe U XMMUYECKUE CBOMCTBa Kpaxmania (THUIpOJiu3, KaueCTBEHHas
peaKIus ¢ HOJOM).

DKCIEpUMEHTAIbHBIE METO/IbI U3yUYECHUS BEIIECTB U UX MPEBPALICHU: MPOBEICHUE,
Ha0JII0ZICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIMPTOB, KAUYECTBEHHBIC
pEeaKIMK OJJHOATOMHBIX CIIUPTOB (OKUCIIeHHUE 3TaHoja okcuaoM Menu(Il)), MHOroaToMHBIX
CIUPTOB (B3auMO/IeiicTBUE TiHIleprHa ¢ ruapokcuaoM Meau(1l)), anpneruaos (OKUCIEHUE
aMMUa4yHbIM pacTtBopoM okcuaa cepedpa(l) u rumpoxcuaom memu(Il), BzaumoneicTBue
Kpaxmaya ¢ MOJIOM), IPOBEJICHHE MPAKTUYECKOW pabOThl: CBOMCTBA PacTBOpa YKCYCHOMU
KHUCIIOTHI.

Pacuérnbie 3anaum.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakimuu (Macchl, 00bEéMa, KOJIUYEeCTBA
MCXOJHOTO BEIIECTBA WM MPOJAYKTa PEAKIIUH M0 U3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH).

A30Tcoaepxalue OPraHudecKue CoeAMHEeHM .

AMMHOKHCIIOTBI Kak aM(pOTepHble oOpraHudeckue coeauHeHus. Duznueckue Hu
XUMUYECKHUE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMepe TIMIKHA). buonormyeckoe 3HaueHHE
aMuHOKUCHOT. [lenTuasl.

benku kak nmpupoaHbie BBICOKOMOJIEKYJISIpHBIE coeMHEHUs. [ lepBrUHast, BTOpuyHas u
TPETUYHAsI CTPYKTypa OEJIKOB. XMMHUUYECKHE CBOMCTBA OEJIKOB: TMIPOJIU3, JCHATYpalus,
KaueCTBEHHbIE PEaKIMU Ha OCJIKH.

DKcnepruMeHTaIbHbIE METOJIbI U3yUEHHUS BEILIECTB U UX MPEBPAIlCHUIA: HAOII0ICHUE U
OTHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIisi OCIKOB MPU HATPEBAaHUH, IIBETHBIC
peakimu OeIKOB.

BbicokomoJIeKyISIPHBIE COCAUHEHUS

OCHOBHBIE MMOHATHS XUMUU BEICOKOMOJIEKYJISIPHBIX COEIMHEHUIT: MOHOMED, MOJTUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJUMEPHU3ALIUH, CPEAHSA MOJIEKYIsipHast Macca. OCHOBHbIE
METOJbl  CHHTE3a  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHUW —  IOJUMEpU3alus U
MTOJIMKOHAEHCAIA.



DKCclepuMEHTAIbHBIE METO/IbI U3YUEHMSI BELIECTB U UX MIPEBPALLIEHUI: 03HAKOMIIEHHUE
¢ o0pa3uamu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayYyKOB.

Mesicnpeomemnvie ceazu.

Peanuzanus MeXnpeaMETHBIX CBA3€H MPU HU3YYEHUM OpraHudyeckodl xumuu B 10
KJIACCE€ OCYUIECTBIISIETCS Yepe3 MHCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK M TOHSATUH, SBISIOMIMXCS CUCTEMHBIMU JUISI OTHENIBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJIEHUE, HAYUYHBIN (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CUHTE3, KJacCHU(pHUKaLus, MEPUOJUYHOCTh, HAONIIONECHHE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE.

®duszuka: Marepus, dHEprus, macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKUM
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHo€ COCTOSHUE BEIIeCTBa, (HU3HUECKUE
BEJIMYMHBI U SIUHUIIB X U3MEPEHUSI.

buonorus: kneTka, opranusm, onocdepa, 0OMEH BEIIECTB B OpraHusme, GOTOCUHTE3,
OMOJIOTUYECKH aKTUBHBIE BenlecTBa (OENKH, yTIIeBOIbL, KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE TOPOBI, IOJIE3HBIE UCKOIIAEMBbIE, TOILJIUBO, PECYPCHI.

Texnomorus: mHUIIEBBIE MPOIYKThI, OCHOBBI PAIMOHATBLHOTO MHUTAHUS, MOIOIINE
CpEeICTBA, IEKAPCTBEHHBIE U KOCMETUYECKUE TIpeTiapaThl, MaTepHalibl U3 HCKYyCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUUECKHUI »yeMeHT. AToM. Sapo aroma, W30TOMBI. DJIEKTpOHHAs O00JIOYKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHHU. ATOMHBIE oOpOHWTamu, S-, p-, d- DIEMEHTHI.
OcoOeHHOCTH pacTpeieieHrs SJICKTPOHOB M0 OPOUTANIIM B aTOMax JJIEMEHTOB TEPBBIX
YeTHIPEX MEPUOI0B. DNEKTPOHHAS KOH(PUTYpaIusi aTOMOB.

Ilepnomnueckuit 3axkoH u [lepnoanueckas cucrema XuMudeckux syemeHToB [l. M.
MenpneneeBa. CBsi3b NMEpUOAMYECKOr0 3akoHa W Ilepmonnyueckoil cHCTEMbl XMMHYECKUX
anementoB JI. WM. MeHnngeneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HUMHU
IPOCTBIX U CJIIOKHBIX BEIIECTB I10 FPYINaM U NEPUOIaM. 3HAUEHHUE NTEPUOJUIECKOTO 3aKOHA
B Pa3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XMMUYECKasl CBsA3b. BUIbI XUMHUUYECKOW CBsI3U (KOBaJIGHTHAs
HEemoJiApHasE W TMOJSIpHAsl, MOHHAsg, MeTajuindeckas). MexaHu3mMbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOU CBs3U (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomgopoaHas
CBsI3b. BaneHTHOCTh. DNEeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHUA. IOHBI: KAaTUOHBI U
AHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. TUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THIA KPUCTAJUIMYECKON PELIETKH.

[TonsTue 0 nucnepcHbIX cucremax. MICTUHHBIE U KOJUIOWIHBIE pacTBOpbI. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.



Knaccudukanuss HeopraHuueckux coenuHeHud. HomeHknaTypa HeOpraHMYeCKHX
BeIIECTB. [ eHeTHUecKas CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKAIIMX K PAa3TUMIYHBIM
KJaccam.

Xumudeckas peaknus. Kiaccupukanys XUMUYECKUX PEaKIUi B HEOPTaHUYECKON U
OpPraHMYECKONM XUMHHM. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAILCHUS YHEPTUH NTPU XUMHUYECKUX PEAKIIHIX.

CKOpOCTh peakiny, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. OOpaTUMbIE pEaKIIUH.
Xumunueckoe paBHOBecue. @aKTOPHI, BIMSIONIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [laTenbe.

DeKkTpoiuTHIecKas auccoruanus. CuiabHbIC B clla0ble 3JIeKTPOauThl. Cpeaa BOIHBIX
PAaCTBOPOB BELIECTB: KUCasd, HEUTpaIbHAs, IIECIIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METO/Ibl M3YUYEHUS BEIIECTB U UX MPEBPALICHUI: JEMOHCTPAIUA
tabnun «llepuoanueckas cuctema xXuMuueckux seMeHToB J[. Y. MeneneeBay, nsyueHue
MoOJIeel KPUCTAUIMUECKUX PEHIETOK, HAOIIOJEHNE M OMUCAHHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA BOAOPOa B IPUCYTCTBUM KaTaIU3aTopa,
ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO HWHIMKATOPA,
peaklMy MOHHOrO0 OOMEHa), MPOBENCHHE MPAKTUYECKON paboThl «BiusHuE paznuyHbIX
(haKTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITUI.

PacuétHbie 3agaun.

Pacuétel mo ypaBHEHHSIM XMMHYECKUX PEAKIIMKA, B TOM YHCJIE TEPMOXHUMHYECKHE
PACYETHI, PaCUYETHI C UCITOJIB30BAHUEM MOHATHSA «MACCOBAsI JOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxenne HemeTamsioB B llepnoaudeckorl CHCTEME XUMHYECKHUX
anemenToB J[. 1. MenzaeneeBa u 0COOEHHOCTH CTpOEHHUS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETA/UIOB. AJITOTPONHUS HEMETAUIOB (Ha TpUMEpe KHUCIopoaa, cepbl, docdopa u
yriepoza).

XWMHYECKUE CBOMCTBA BAXHEHIITNX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta, docdopa,
yriepoga U KPEMHHS]) U HMX COCAUHEHUU (OKCUIOB, KHUCIOPOICOACPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IprMeHEeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUM.

Mertamibl. [Tonoxxenue MetauioB B [lepuoandyeckoil cucTeMe XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JICKTPOHHBIX 00O0JIOYEK aTOMOB METaJIIOB.
OO6mue ¢dusnyueckue cBoiricTBa MeTaioB. CIIaBbl METALIOB. DJIEKTPOXUMHYECCKUM PsJT
HaNpsHKEHU METAJIOB.

XUMUYECKHE CBOWCTBA BAXKHEHITUX METAJIOB (HATpUU, Kajaui, KaJbIIUH, MarHui,
ATFOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6rue crocoObl MoydYeHHs MeTallIoB. [[puMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJAbl M3Yy4YEHUS! BEIIECTB U MX MPEBPAIICHUI: H3y4YCHHE
KOJUTEKITUU «MeTaibl U CIIIaBbl», 00pa3I0B HEMETAIIJIOB, PEIIEHNE SKCIICPUMEHTATLHBIX
3aay, HAOJIONICHWE W OIKMCAHWE JIEMOHCTPAIMOHHBIX U J1a0OpPaTOPHBIX OMBITOB
(B3auMoA€iCTBHE THUAPOKCHAA QIIOMUHHMS C PacTBOpaMU KHUCIOT U IIEJIOYEH,
Ka4eCTBEHHbIC PEAKIIMU HAa KaTHOHBI METAJJIOB).



Pacuérurlie 3agaun.

Pacuérel Macchl BelecTBa Wi 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY 0JIHOTO M3 YYaCTBYIOIIMX B PEAKIIMK BEUIECTB, pacYE€Thl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIH, €CJIM OJIHO U3 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3Hb

Ponp xumum B 00ECHEYCHHHM HKOJOTHYECKOW, DJHEPTeTHUYECKOM U MHUIICBOM
0€30macHOCTH, pa3BUTUN MEAUIMHBL. [[OHATHE 0 HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAYYHBIX NPUHIMIAX MPOMBIIUICHHOTO TOJyYCHHUS
BAKHEUILINX BEILIECTB.

UenoBek B MHUpE BEILIECTB U MAaTEPHUAJIOB: BAXKHEUIINE CTPOUTENIBHBIE MaTEpHUalIbI,
KOHCTPYKIIMOHHBIE MaTEpUAJIbI, KPACKH, CTEKJI0, KEpaMHUKa, MaTepuabl 1l JJIEKTPOHUKH,
HaHOMAaTepUaJIbl, OPraHUYECKUE U MUHEPATIbHBIC YA0OPEHUS.

XHUMUS U 300pOBBE YEIOBEKA: MMPABUIIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENAPATOB,
npaBuja 0€30MacHOTO HCIOJIb30BAHUS MpPEnapaTtoB OBITOBOM XMMHHM B TOBCEAHEBHOM
KU3HU.

Meoswxcnpeomemuvie ces3u.

Peanuzanuss MeXnpeaMEeTHbIX CBsI3€d NpH HU3YyYEeHUU OOIEeH U HEeopraHu4ecKOou
xumMuu B 11 Kiacce oCyIecTBIsieTCS 4epe3 UCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-
HAYYHBIX ITIOHATUH, TaK U MOHATHUM, SIBIIAFOIINXCS CUCTEMHBIMHU JUJI OTJEIIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecCTBEHHO-HAYYHbIC TIOHSTHS: HAy4YHBIN (pakT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaiu3, CHUHTE3, KJIacCcuPUKalus, TEePUOJAUYHOCTh, HAONIOJCHUE, OSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: Marepus, JHEPIUs, Macca, aToM, dJIEKTPOH, POTOH, HEUTPOH, MOH, U30TOIl,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEUIECTBa, (PU3MYECKUE BEIUUYMHBI M E€AUHULIBI WX U3MEPEHUS,
CKOPOCTb.

buonorus: knerka, opraHusm, 3KocucTema, Ouocdepa, MaKpo- ¥ MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE OPOIbI, TIOJE3HBIE NCKOMAEMbIE, TOILIHUBO, PECYPCHI.

TexHonorus: XuUMHUYECKass IPOMBILUICHHOCTb, METAJLUIYPIUs, IPOU3BOICTBO
CTPOUTEINIBHBIX ~ MaTEpUANIOB,  CEIbCKOXO3AWCTBEHHOE  IIPOM3BOACTBO,  MUIIEBas
POMBIIIEHHOCTD, (hapMalleBTUYECKas MPOMBIIUIEHHOCTb, TPOU3BOICTBO KOCMETHYECKHUX
IIpEIaparos, IIPOU3BOACTBO KOHCTPYKLIIMOHHBIX MaTepuaos, AJIEKTPOHHAs
IIPOMBILIJIEHHOCTh, HAHOTEXHOJIOTUH.

IInanupyemvie pe3yromamul yuebHo20 npeomema
®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYaroIIUMUCS
nporpaMM cpeaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METanpeIMETHbIM U
npenMeTHeiM).  HayuHo-meTroanueckoil OCHOBOM s pa3pabOTKH  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUS IMPOTrpaMM CpeIHEro oOuiero oOpa3oBaHMsl SIBISIETCSA CHUCTEMHO-
NEeATENbHOCTHBIN OIXO/I.



B cooTBeTCTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOJIXOA0M B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CpPEHEro o0IIero oopa3zoBaHUs
BBIJICJICHBI CJICAYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOIIUMUCS POCCUHUCKOM TPaKJaHCKON MACHTUYHOCTH -TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPEICIICHUIO;

HaJM4Y1e MOTUBAIIMH K O0yYCHHUIO;

[[eJICHATIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPAAUIINi 0a30BOM HAYKH XUMUU;

TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCS PYKOBOACTBOBATHCS B CBOEH JIEATEITLHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, NPUCYLIMMHU LEJIOCTHON CHUCTEME XHUMHUYECKOTO
00pa3oBaHuUS;

HaJIMYMe MPABOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUThH LIEIIH U
CTPOUTH JKU3HEHHBIC TIJIAHBI.

Jluunocmmvle pe3yromamaoi

JIngyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeAMeTa «XHUMHS» JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATEIHLHOM JESITEIHbHOCTH B COOTBETCTBUM C TyMaHUCTHUYECKHUMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IEHHOCTAMHU M HJI€AIIAMH POCCHUICKOTO
TPaKJAHCKOTO 00IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TpaBUJIAMU TIOBEIACHUS,
CIIOCOOCTBYIOIIMMHU ~ TPOIIECCAaM  CaMOIIO3HAHUS, CaMOpPa3BUTHUSI U HPABCTBEHHOIO
CTaHOBJICHHS JINYHOCTH O0YyYarOIINXCS.

JIMYHOCTHBIE ~ pE3yJbTaTbl  OCBOCHHUS  MpeaMera  «XUMHS»  OTPAXKAOT
c(OPMHUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JCSATEIBHOCTU
oOyyJaroumxcsi Mo peain3aluu IPUHITHIX B 0011ECTBE IEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCHIUTAHUA:

OCO3HaHMSI OOYYaIONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABIICHUS] O COLIMAIBHBIX HOPMAX U MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON IEATEIBLHOCTH TPH CO3JAaHUU YUICOHBIX
POEKTOB, PEIICHUH YUYEOHBIX M IO3HABATENbHBIX 3aJlay, BBIMOJHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX MPU aHAIKU3E PA3TUYHBIX BUJI0B YUYeOHOH AESTENbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

LHEHHOCTHOTO OTHOWIEHHS K UCTOPUYECKOMY M HAYYHOMY HACIEIUIO OT€UYECTBEHHOMN
XMWY,

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 0OJACTH TEOPHUH M MTPAKTUUECKOTO TIPUMECHCHHUS
XUMHH, OCO3HaHUSA TOrO, YTO JOCTHKEHUS HAyKh €CTh pPe3yibTaT JIIUTEIbHBIX
HAOJTIOICHHM, KPOTIOTIUBBIX SKCTIEPUMEHTAILHBIX TTIOMCKOB, ITOCTOSTHHOTO TPY/1a YUYEHBIX U
MPAKTUKOB;

UHTEpeca W IM03HABAaTEJbHBIX MOTHUBOB B MOJIYYEHHU U TMOCJIEAYIOUIEM aHAJIM3E
uHGOPMAITUH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUSA, STUYECKOTO MTOBEACHUS;



CITIOCOOHOCTH OIIEHHMBAaTh CHUTYallMH, CBSI3aHHBIE C XWMHYECKHMHU SIBJICHUSMHU, U
PUHUMATh OCO3HAHHBIC PEIICHUsS, OPUEHTUPYICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE ITOBEJICHUE M MOCTYNKH CBOMX TOBAPHUILEU C IMO3ULUU
HPaABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHE MTOCIICICTBHI 3TUX TTOCTYITKOB;

4) dpopMupoBaHNSs KYJbTYPHI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 370pOBOTO M 0€30MacHOro 00pasa >KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

coOI0/IeHUs paBUil 6€30MacHOTO OOpAIeHHsI C BEIIECTBAMU B OBITY, TTOBCETHEBHOM
KU3HU U B TPYJIOBOH JCSATEIBHOCTH;

MOHUMAHUS I[IEHHOCTU TMPaBUJ WHIUBUIYAIBHOTO M KOJUJIEKTUBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYyAIUSX, YTPOKAIOUIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HaHUS TOCIEACTBUN U HEMPUSITHS BPEIHBIX MMPUBBIYCK (YITOTPEOICHUS aTKOTOJIS,
HAapKOTUKOB, KypEHUS1);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHUKATUBHON KOMIIETCHTHOCTH B Y4€OHO-MCCIIEIOBATEILCKON NEITEILHOCTH,
00111eCTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUJIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUH NPAKTUYCCKUX 3a7ad COIMAIBLHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHUIO Mpodeccuii pa3TuyHoro pojia, B TOM YKCiie Ha
OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIIOJISIM TPyAa U pe3yibTaTaM TPYAOBOU JeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUyaIbHOW TPAaeKTOpUU OOpa3OBaHMS,
Oynymeid mnpodeccun W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 0OIIECTRA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJOTHYECKH  IIEJIECOOOpa3HOr0 OTHOIIEHWS K TPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS  TJIOOATBHOTO  XapakTepa JKOJOTHYECKUX  MPOOJIeM,  BIHSHHS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOU CPEIbI;

OCO3HAHUSI HEOOXOJWMOCTH WCIIOJIb30BAHUS JOCTIDKEHUN XUMHUHU IS PEIICHHS
BOITPOCOB PAIIHOHAIBHOTO MIPUPOIOTIOIL30BAHUS;

AKTUBHOT'O HEMPHUATUS JECHCTBUH, IPUHOCAIINX BPE OKPYKAIOIIEH MPUPOIHOM cpeie,
yMEHUSI MIPOTHO3UPOBATH HeOJIaronpusiTHbIC HKOJIOTUYECKHUE MOCJICACTBUS
npeANpPUHUMAEMBIX JEHCTBUIN U TPEAOTBPAIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, YKOJOTUUECKON KYJIbTYpPhl, OIbITA
NEATEIbBHOCTH DKOJIOTMYECKOM HAIpPaBJIICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON W COLMAJIbHOW MPAKTHUKE, CIOCOOHOCTH M YMEHUS
AKTUBHO MTPOTUBOCTOSTH UALOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUS CIeNM(PUKA XUMUU KaK HAyKH, OCO3HaHUs €€ poiu B (HOPMUPOBAHHH
pPaIMOHAIPHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO TIPEICTaBICHUS 00
OKpYJ)KaloIleM MHpE KaKk O CJAWHCTBE NPHPOABI W YEJIOBEKAa, B TO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEHN U PEeIIeHUH MPOOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;



yOEKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHH JIJISi COBPEMEHHOW IUBUIIM3AINM: B €€
I'YMAHUCTHUYECKOW HAIpaBJICHHOCTM W Ba)XXHOW poOJIM B CO3JaHUM HOBOW 0a3bl
MaTepualbHOM KYJIbTYpbl, PELUICHUU TJOOATBHBIX MNPOOJIEM YCTOWYUBOIO pPa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SJHEPTEeTUUECKOM, MUIIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B
Pa3BUTHU MEIUIIMHBI, OOECIEYECHUU YCIOBHHA YCIICIIHOTO TPyJda H IKOJOTHYCCKH
KOM(OPTHOM KU3HU KaXAOTO YjIeHa OOIECTRa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJIOB TIO3HAHMS,
HCIIOJIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJMydYaeMble 3HAHHS
JUTSL aHalmu3a M OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MHpPa M MPOUCXOASAIINX B HEM
W3MEHEHUH, yMEHUs JieJlaTh 00OCHOBAHHBIC 3aKIIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB W
MMEIOIINXCS JJAHHBIX C IEJIbIO TTOJTyYEeHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUUYECKHE 3HAHUS MJIs PEIICHUS
po0JIEM B PEATbHBIX JKU3HEHHBIX CUTYaIHIX;

HWHTEpeca K TO3HAHUIO U UCCIIEC0BATEIIBCKON eI TEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HAHUW 10 XWMHH B COOTBETCTBHU C >KU3HCHHBIMU
MOTPEOHOCTIMU;

MHTEpEca K OCOOEHHOCTSIM TpyJda B pa3iuYHbIX cdepax npodeccuoHaIbHOMI
JeSTETHLHOCTH.

Memanpeomemmvle pe3ynvmamol

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHUS YU4eOHOIro mpeamera « XuMHUs» Ha YPOBHE
CpeaHero o0IIero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBIC I (POPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIITMXCS MEXIUCITUTIMHAPHBIC
(MexTpeMeTHbIE) OOIIEHAYYHbIE MOHSITHUS, OTPAXKAIOIIUE IIETOCTHOCTh HAYUYHOU KapTUHBI
MHpa U CIIeUU(PUKY METOJIOB NTO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Matepus,
BEIIIECTBO, DHEPTHs, SIBIICHUE, MPOIECC, CUCTEMA, HAy4YHBIA (haKT, TMPHUHIINI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUS, UCCIIE/IOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U
Apyrue);

YHUBEpCaJibHble  y4eOHbIe JCHCTBHUS  (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
peryJaTUBHBIE), oOecneunBarone ¢GopMupoBanrue (GYHKIIMOHATBHON TI'PaMOTHOCTH H
COITMAJIbHON KOMIIETEHIIUU 00yJarOITuXCS;

CITIOCOOHOCTh  OOYYaroIIUXCsl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIIIINHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHUS U YHHUBEpCAJIbHbIE yUeOHBbIC NEHCTBHUS B MO3HABATEIHHOW U
COITMAJILHOM MTPaKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXaIOT OBJIAJICHUE YHUBEPCATbHBIMU YUE€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMH.

OBJaeHne YHHBEPCAIbHBIMYU YUeOHBIMH MMO3HABATEIbHBIMHU AeHCTBUSAAMMN:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUSA:

CaMOCTOSTENILHO (POPMYIHPOBATh M aAKTYaJIM3UPOBATH MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeATh LIENN JASATCIBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKCHUS,
COOTHOCHUTB PE3yJIbTaThl IESITEIHLHOCTH C OCTABJIECHHBIMU LIEISAMU;



UCIOJIb30BaTh MPU OCBOECHUU 3HAHUI NMPUEMBI JOTMYECKOIO MBIIUIEHUS — BBIAEIATD
XapaKTepHbIE NPU3HAKM IOHATHM U YCTaHABIMBATH MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHATHUSA I OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BbIOMpATh OCHOBAaHUS U KPUTEPUU I KIACCU(PUKALMK BELIECTB U XUMHUYECKUX
peakuuii;

YCTaHABIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U MEK/y U3y4YaeMbIMU SIBJICHUSIMH;

CTPOUTBH JIOTUYECKHE PaCCyX ICHHS (MHAYKTHBHBIE, E€IyKTUBHbBIE, IO AHAJIOTHUH),
BBISIBIIAITH  3aKOHOMEPHOCTH M NPOTUBOPEYHsST B  PACCMATPUBAEMBIX  SIBJICHUSX,
(opMyIMpPOBATH BHIBOJIBI U 3aKTIOUEHUS;

IIPUMEHATh B INPOLECCE II03HAHMS, MCIOJb3YyEMbIE B XHMHHM CHMBOJIMYECKHUE
(3HAKOBBIE) MOJEIHU, MPEOOPa30BbIBATh MOJEIbHbBIE PEICTABICHUS — XUMUYECKUIN 3HAK
(cuMBOJ) 37eMeHTa, XUMHUYecKas (opMmysia, ypaBHEHHE XUMHUYECKOW peakUuu — IMpHU
pelieHny yY4eOHBIX TO3HABATENbHBIX W MPAKTUYECKUX 3a]ay, MPUMEHATh Ha3BaHHBIE
MOJEJIbHbIE MPEJICTABICHUS 1JI51 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O NTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH;

(GopMyaMpoBaTh LETU M 3aJa4d HKCCIEAOBAHMS, HMCIOJIb30BATH IOCTABJIEHHBIE WU
CaMOCTOSITENIbHO COPMYJUPOBAHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHUS U
OCHOBBI i1 ()OPMUPOBAHMSI THIOTE3bl MO IMPOBEPKE NPABHIBHOCTH BbICKA3bIBAEMBIX
CYXKJICHUI;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IIPOBENCHMS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh YMEHHUS Ha0NIOAaTh 3a XOAOM IpoIliecca,
CaMOCTOSITENIbHO TPOrHO3UPOBATh €ro Pe3yJbTaT, (OpMyIUpoBaTh 000OIEHHUS U BHIBOABI
OTHOCHUTEJIHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEJOBAHMS, COCTaBISATh OOOCHOBaHHBIN
OTUET O MPOJICJIaHHOMN padoTe;

MpHOOPETaTh OMBIT YUEHUYECKOW HCCIENOBATENbCKON M MPOEKTHOMN N1eATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIEHOMY MOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3aJ]1a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B ITO3HAHUS.

3) paGora ¢ uH(popmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX WH(pOpManuu (HayYyHO-MOMyJIsIpHAs
JAUTEepaTypa XUMHUYECKOIO COJEp)KaHus, CIpaBOYHbIE IOCOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALIMIO Pa3IMYHBIX BHUJOB U (POPM NPEACTaBICHUS, KPUTUUECKU
OLICHHBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(opMyIMpOBaTh 3alPOChl U NMPUMEHATH Pa3iIMYHble METOJbI IIPU IOUCKE U OTOOpE
uH(pOpMaI1, HEOOXOAUMOM J1JIs BBIIIOJIHEHNS YyYeOHBIX 3a7a4 ONpPEeAeIEHHOTO TUIIA;

npuoodpeTaTh OIIBIT UCIIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HHPOPMAIIH
(cxembl, TpauKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KAuye€CTBE CPEJACTBA IMpH paboTe ¢ XUMHUYECKOU
uHbopMaIuel: MPUMEHSATh MEXIpeIMeTHbIe ((pU3NYECKue U MaTeMaTHUECKHE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH.



OgiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH 1eHCTBUSIMU:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXJAAeMOM TeMbl B XOJ€ Juajnora W/Wiu
JUCKYCCHH, BBICKa3blBaThb WUAEH, (OPMYJIMPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHMS IPEAJIOKEHHOM 3a/1a4;

BBICTYNaTh C TMpe3eHTalueld pe3ysibTaToOB IO3HABATENIbHOM  JIESITEIbHOCTH,
MOJIyYEHHBIX CaMOCTOATENIHO WA COBMECTHO CO CBEPCTHHKAMHU IMPHU BBITOJIHEHHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPaKkTUYeCKol paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEIIECTB, pealu3aliu Y4YeOHOro MpoeKkTa W (OPMYJIHUPOBATH BBIBOJIBI I10
pe3yibTaTaM NPOBEIEHHBIX HCCIECJOBAaHUN NYTEM COIVIACOBAHMS MO3UIMHA B XOJE
oOCyXIeHHs] 1 0OOMEHa MHEHUSMH.

OBiaieHue YHMBEPCAJIBHBIMH PEryJIsSiTHBHBIMH ACHCTBUSIMU:

CaMOCTOATENIbHO  IUJAHUPOBaTh W OCYUIECTBJISITH  CBOKO  ITO3HABATEJIbHYIO
JEeSTEIbHOCTb, ONPEAEIIss €€ e U 3aJ]a4l, KOHTPOJIUPOBATh U MO MEPEe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpEJiaraéMblii aJIrOpUTM JEHCTBUUA TPHU BBINOJIHEHUH YYEOHBIX H
MCCJIEI0OBATENbCKUX 3a/1ay, BbIOMpaTh HanOosee 3((PEeKTUBHBIA CHOCOO HUX pELIECHUs C
Y4ETOM IMOTYYEHUS! HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEHM JEATETbHOCTM HAa OCHOBE CaMoOaHalh3a H
CaMOOLICHKH.

IIpeomemnvbie pezynivmamol

[To yueOHOMY mpenmMery «Xumus» (6a30BbI YpOBEHBb) TPeOOBaHMS K MPEIMETHBIM
pe3yJsibTaTaM OCBOEHHS 0a30BOT0 Kypca XUMHUHU JOJKHBI OTPaXKaTh:

1) chopMUPOBAaHHOCTb  MNPEACTABIEHUI: O  XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMUU B TMO3HAHUM SIBJICHUW MPUPOIBI, B
(GbOpMUPOBaHUN MBIIUICHUS U KYJbTYpPHI JIMYHOCTH, €€ (DYHKIMOHAIHLHOW TPaMOTHOCTH,
HEOOXOAMMOW JUIsl pEelIeHUs] NPAKTUYECKUX 3a7a4 W SKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOJHOU CPELIE;

2) BIIaJICHUE CUCTEMOM XMMUUYECKUX 3HAHUM, KOTOpasi BKJIFOUAET: OCHOBOIIOIararoue
NOHATHUS (XMMUYECKUH JJIEMEHT, aToM, O3JIEKTpOHHas o0oJouka aTtoma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJa, BAJICHTHOCTD, JIEKTPOOTPULIATENILHOCTD,
CTENIEHb OKHUCJICHHS, XMMUYECKas CBSI3b, MOJb, MOJISIpHAas macca, MOJSIPHBIA 00beM,
VIJIEPOJIHBIN  CKeJEeT, (YyHKIMOHANIbHAS TpyIa, paaudKall, H30MEpHusi, H30MEpHI,
TOMOJIOTUYECKHI  Psifl, TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCJIOPOA- M a30TCOJEpIKalIue
COEIMHEHHUsI, OMOJOTMYECKH aKTHUBHBIE BellecTBa (YrieBOMbI, KUPbI, OCJIKH), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS, KpHCTaJUINYECKas
pelIeTKa, THUIbl XUMUYECKHX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, 3K30-U
ASHAOTEPMUYECKUE, PEAKIIMM MOHHOTO OOMEHa), pacTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAST JUCCOLUMALINSL, OKHUCINUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU
peaklny, XUMUYECKOE PABHOBECHE), TEOPUU M 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS
opranndeckux BemectB A.M. byTiepoBa, TeOpusi 3JIEKTPOJIMTHYECKOW ITUCCOLMALINH,
nepuoanyeckuii 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHUs] MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMHH, (PAKTOJOTUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe,
MOJIy4YE€HUHU U 0€30MaCHOM HCMOJIb30BaHUH BAXKHEUIIUX HEOPraHMUYECKUX U OPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIIbHOCTH YEJIOBEKa;



3) chpopMHUPOBAHHOCTH YMEHUMN BBISABISITH XapaKTEPHbIE MPU3HAKUA U B3aUMOCBS3b
W3YYEHHBIX MOHATUNA, MPUMEHITh COOTBETCTBYIOUIUE MMOHATUS IIPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHUYeCKHX BEIECTB M HMX MPEBpallCHUI; BbBISBIATDH
B3aUMOCBSI3b XMMHUYECKMX 3HAHUM C TOHATHSIMU M TPEACTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

4) chopMHPOBAHHOCT, YMEHUN WCHOJIB30BaTh HAWMEHOBAHUS XHUMHUYECKUX
COCIMHCHUA MEXIYHAPOJAHOTO COI03a TEOPETHUECKOW U TPUKIAJHON XUMHH U
TPUBHAILHBIC HA3BaHUS BAXHEHIMX BEIIECTB (ITUJICH, alleTUJICH, TJIMIEPUH, (PeHod,
dbopmanbierul, YKCyCHasl KHUCIIOTa, TIUIMH, yTapHBIM Ta3, YIIEKUCIBIM Ta3, aMMUak,
raiieHasl U3BeCTh, HeTalleHass U3BeCTb, MUThEBAsT COAA U APYTHX), COCTABIATH (HOPMYJIBI
HEOPTraHWYECKUX U OPTaHUYECKHUX BEIIECTB, YPABHCHUS] XUMHUECKUX PEAKIUi, OOBACHSTH
UX  CMBICT; TOATBEPKIAaTh  XapaKTEpHbIE  XMMHYECKHE  CBOWMCTBA  BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH | 3aMTUCSIMH YPaBHEHUH XUMUYCCKUX PEAKITUH;

5) chopMUpOBaHHOCTh YMEHHH yCTaHABIMBATh MPHUHAUICKHOCTh H3YYCHHBIX
HEOPTraHWYECKUX W OPraHWYECKHUX BEIICCTB K ONpPEICJEHHBIM KjaccaM M Tpymram
COCIMHEHU, XapaKTEpU30BaTh MX COCTAB M BAXKHEHUIIME CBONCTBA; OIMPEICIATh BUJIbI
XUMUYECKUX CBs3€H (KOBaJCHTHAs, WOHHAS, METAJUIMYECKas, BOJOPOJHAS), THIIBI
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUIECKUE PEAKITNN;

6) BJIaJlecHHEe OCHOBHBIMHU METOJaMU HAy4YHOTO TMO3HAHUS BEIIECTB MU XMUMHYECKHUX
sBJICHUH (HAOII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE);

7) chopMHUPOBAHHOCTh YMEHHI MPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyaM U
YpaBHEHUSIM XUMHUYECKHX PEAaKIMid C HUCHOJIb30BaHUEM (U3MUYECKUX BEJIUYHH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIC
yCJIOBHUSI) Ta30B, KOJIMUECTBA BEIIECTBA; UCIIOIB30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS JIsI
IPUHATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIMSIX, CB3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

8) chopMHpPOBAHHOCTP YMEHHH IIJIAHUPOBATh W  BBINONHATH XUMHUYCCKUN
DKCIIEPUMEHT (TIPEBpAIEHNS OPTaHWYECKUX BEIIECTB IMPU HATPEBAHWH, IOYICHHE
ATUJICHA W W3Y4YEHHE €ro CBOWCTB, KAaYECTBCHHBIC PEAKIIMU Ha albJCTHIbI, Kpaxmal,
YKCYCHYIO KHCJIOTY; JICHaTypamus OCKOB MpPU HAarpeBaHWU, I[BETHHIC PEAKIIUU OCIKOB,;
MPOBOJIUTh PEAKIMM HMOHHOTO OOMEHa, OMNPEeAeNATh Cpeay BOIHBIX PacTBOPOB,
KaueCTBEHHbIE PEaKIMK Ha Cyib(aT-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHUS;
pemaTh JKCIEpUMEHTalIbHBIE 3amaur 1o Temam «Metawwby u  «Hemeramisl») B
COOTBETCTBUM C MpaBUJIAMU TEXHUKH O€30MACHOCTU TMPHU OOpaIllEeHWU C BEUIECTBAMU U
71a00paTOPHBIM 000PYOBAaHUEM; TIPEICTABIATh PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA
B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX peakiuil u (GpopMylIUpoBaTh BHIBOAbI HA
OCHOBE 3TUX PE3yJIbTaTOB;

9) chopMHPOBAHHOCTH YMEHHUS AaHAIU3UPOBATH XUMHUYECKYID HMH(POPMALIUIO,
MOJIy9aeMy0 U3 Pa3HbIX UCTOYHUKOB (CPENICTB MaccoBOU mHpopmaruu, cetb IHTepHET U
Jpyrue);

10)  chopmupoBaHHOCTHP  YMEHHMM  COONIOMATh  MpaBWa  SKOJOTUUYECKH
[eJIECO00PA3HOTO TOBEJCHUS B OBITY M TPYIOBOUW JCATEIHHOCTH B IENSAX COXPAHCHUS
CBOETO 3JI0POBbSI U OKPYKAOUIEH IPUPOJIHON CPEIbl; YUUTHIBATH OITACHOCTh BO3ICHUCTBUS
Ha JKUBBIE OPTaHU3MBI ONPECIICHHBIX BEIIECTB, TIOHUMAs CMBICT TTOKa3aTelsl MpeIeIbHOM
JOITYCTUMOM KOHIICHTPAIUH;



11) nns  oOyyalomuxcs C  OrPAaHUYEHHBIMM  BO3MOMKHOCTSIMU  3/IOPOBBSI:
c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYHHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nna cienblix U ClHaOOBUASIIMX OOydarommxcs: C(HPOPMUPOBAHHOCTh YMEHHUS
HCIIOJB30BaTh pebeHO TOUECUHYIO cucteMy oOo3HaueHud JI. bBpaitns nna 3anucu
XUMUYECKUX HOPMYII.

10 KUIIACC

[IpenMeTHbIe pe3ylbTaThl OCBOEHUS Kypca « OpraHudecKas XuMHUsD OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh NPEACTABICHUM O XHMMHUYECKOM COCTaBJISIONICH €CTeCTBEHHO-
Hay4YHOUM KapTHHBI MUpA, POJIM XUMUU B TIO3HAHWM SIBICHUM MPUPOBI, B OPMUPOBAHUU
MBIIUICHUS U KYJIBTYPbl TUYHOCTH, €€ (PYHKIIMOHAILHONW IPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHns] MPaKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOI'O OTHOIIECHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpejIe;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpAsl BKJIFOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUM DJIEMEHT, aToM, DJJEKTPOHHAas o000J0YKa aToma, MOJIeKYJa,
BaJICHTHOCTh, DJEKTPOOTPHUIATEIHHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHass QopMmyia
(pa3BépHyTast U COKpali€HHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIepOaHBIN
ckeneT, (GyHKIMOHANbHAS TPYIINa, paJuKall, U30MEpUsi, H30MEPbl, TOMOJIOTUYECKHUM psi]I,
TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOJI W a30TCOJEpKAIIUE COCOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIAPHBIE COCAMHEHHS); TEOPUH U 3aKOHBI
(Teopust cTpoeHusi oprannueckux BemiectB A. M. bytnepoBa, 3aKoH coXpaHEHUs MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXale B OCHOBE MOHUMAHMS MPUYMHHOCTU U CHUCTEMHOCTH XUMHUUYECKHUX SIBJICHUM,
(aKTOJOTUYECKHE CBEACHUS O CBOWMCTBaX, COCTaBe, TOJYYCHUHM U O€30mMacHOM
WCTOJB30BAaHUM BAXHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY U MNPAKTUYECKOU
NeATEIbHOCTH YEJIOBEKa,;

c(hOPMHPOBAHHOCTh yYMEHHUH  BBISIBIATH  XapaKTepHbIC TPU3HAKKA  TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIHUE MOHITHS PU OITUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLICHUI OPraHUYECKUX COCTUHEHUM;

c(OPMHUPOBAHHOCTh ~YMEHHUI  HCHOJB30BaTh XWMHUYECKYIO CHUMBOJIMKY  JUIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, cOKpamiéHHOW) (opmyi
OpPraHUYECKUX BELIECTB U YPAaBHEHHN XHMHUYECKHX PEaKIMi, U3roTaBIMBaTh MOJEIIN
MOJIEKYJ  OPraHMYECKHX  BEHIECTB JUIA  WUIIOCTPAUMA HUX  XUMHUYECKOr0 U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMUPOBAHHOCTh ~ YMEHUW  YCTAaHABIMBATh  MPUHAJICKHOCTh  HM3YyUYEHHBIX
OpPTraHUYECKUX BEIHIECTB IO WX COCTaBY M CTPOCHUIO K OMPEAEIEHHOMY KJIacCy/TpyIie
coeAuHeHU  (YrIeBOJOPOJbI,  KUCIOPOA M A30TCOJAEpXKAalIUe  COCIUHECHUS,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUsI), JaBaTh MM Ha3BaHUS 1O CHUCTEMaTUYECKOU
HomeHkiatype (IUPAC), a Takxke NpHUBOAWTH TpPHUBHAIbHBIE HA3BAHUS OTACIIBHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, TPOIUJICH, alleTUIICH, STUIICHTJIUKOIIb, TTIUIEPUH, (DEHOT,
dbopmanbieru, areTanbIeru, MypaBbHHAs KHCIIOTa, YKCYyCHas KHCIIOTa, OJICMHOBas
KHUCJIOTa, CTEApUHOBAs KUCJIOTA, TIIF0K03a, GPYKTO3a, Kpaxmal, HeJITi0J103a, TIIUIMH);



c(hOpMHUPOBAHHOCTb YMEHUS OMPENEIATh BUIbl XUMUYECKON CBA3U B OPTaHMYECKHUX
coeIMHEHUsIX (OJMHAPHBIE U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSTh MTOJIOKEHUSI TEOPUU CTPOEHUSI OPTraHUUECKUX
BemecTB A. M. ByTtiepoBa st 00bICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOCHUS; 3aKOH COXPaHEHHUs MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTpoeHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTENECH PA3IUYHBIX KIIACCOB OPraHUYECKHX
BEIIECTB (METaH, 3TaH, STUJICH, IPOMMWJIEH, alleTuieH, Oytaauen-1,3, metundyraauen-1,3,
O€H30J1, METAHOJI, YTAHOJ, ITHJICHTJINKOJIb, TIUIEPUH, (EHOJI, alleTaabJAeT U/, MypaBbHUHAs
U YKCyCHasi KHUCJOTBI, TJIOKO3a, Kpaxmals, LeJUI0J03a, aMHHOYKCYCHasi KHUCJIOTa),
WJUTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKAY HHUMH YPAaBHEHUSMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKU YTIIEBOJIOPOJIHOTO CHIPhs
(HedTh, IPUPOJHBIN a3, yroib), CHOCOObI UX NEPePa0OTKU U MPAKTUYECKOE MPUMEHEHUE
MPOJIyKTOB NMEPEPAOOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS MO XUMUUYECKUM YpPaBHEHUSIM
(Macchl, 00Bb€Ma, KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOYKTa PEAKIIUU TTO U3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UJIU MPOJTYKTOB PEAKIIN);

c(hOpMHUPOBAHHOCTh YMEHHUIH BIIQJIETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJIaX
HAay4YHOTO TO3HAHMS, UCMOJb3yEMbIX B XUMHUU IPU HU3YYEHUU BEUIECTB U XHUMHUYECKHUX
ABJICHUM (HAOJIOJEHUE, W3MEpPEHUEe, OKCIIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS [JIsl MPUHITUS PEUICHUHA B KOHKPETHBIX >KHU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOI0ATh MPABUJIA MTOIH30BAHUS XUMUYECKOUN TTOCYI0M
U 7abopaTOpHbIM 000pY/IOBaHHMEM, a TakKXKe MpaBuiia OOpallleHHus C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJTHCHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH W BBIMOJIHATH XUMHUYCCKUN IKCTICPUMEHT
(TpeBpalieHus OpraHuYeCKUX BEIECTB MIPU HArpEeBaHUU, MOJTYUYCHHUE ITUICHA U U3yUYEHUE
€ro CBOMCTB, KAUYECTBEHHBIC PEAKIIMH OPraHUYECKUX BEUIECTB, JICHATYpalus OCJIKOB MpHU
HarpeBaHWM, I[BETHBIC PEAKIMA OEIKOB) B COOTBETCTBUM C TMPaBWIAMU TEXHUKH
0e30MmacHOCTH TpU OOpallleHUH C BeIIeCTBAaMU M JIa0OpaTOPHBIM 00OpPYAOBaHUEM,
IPEICTaBIATh PE3YNbTAThl XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX Peakluuii U GOPMYJIUPOBATh BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh ~ yMEHUW  KPUTHUYECKU  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMAIIUIO, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpEICTBAa MAaccOBOW MHGOpMAIINH,
WNHuTtepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAATH MPAaBUIIA 3KOJIOTHUECKH I€J€CO00pa3HOro
NOBEACHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS! CBOETO 3/10POBbs U
OKpY>Kalollled MPUPOAHON Cpelbl, OCO3HABaTh OMNACHOCTh BO3JCHCTBHUS HA IKUBbBIC
OPTaHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas cMbICH mnokaszarens [1JIK,
MOSICHATh Ha TMPUMEpPax CIOCOObl YMEHBIICHHWS W TPEAOTBPAICHUS WX BPEIHOTO
BO3/ICIICTBHS HA OPTraHU3M YEJIOBEKA;

TUTs1 00YYArOITUXCSI C OTPAHUYEHHBIMHU BO3MOYKHOCTSIMU 3/I0POBBS: YMEHUE TIPUMECHSITh
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX W CJIA0OBHSIIIMX OOYYalOIIUXCS: YMEHUE HCIOIh30BaTh peiabedHO-
TOYEUYHYI0 cucTteMy o0o3HaueHul JI. bpaiins g 3anucu xumuueckux Gpopmyi.



11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHudecKkas XUMUs
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONICH E€CTECTBEHHO-
HAay4YHOW KApTUHBI MHUPA, POJIU XMUMHH B TIO3HAHUU SBJICHUN TIPUPOABI, B (HOPMUPOBAHUH
MBIIUICHUS U KYJIBTYPBI TUYHOCTH, €€ (PYHKITMOHAIIBHON TPAaMOTHOCTH, HEOOXOTUMOM ISt
peIIeHus] MPAKTUYECKUX 3a7a4 M AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOAHOM CPELE;

BJIQJICHHE CHCTEMOW XMMHUUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATarolIue
MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OpOMTAII AaTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN O0BEM, BaJIEHTHOCTD, JIEKTPOOTPHUIIATETLHOCTD, CTETICHb
OKHCJICHHS, XUMHUUYECKas CBs3b (KOBaJICHTHas, MOHHAs, METa/UIMYeCKas, BOJOPOJHAs),
KpUCTAJUIMUECKass pemérka, TUIbl XUMUYECKUX PEAKIUi, pacTBOp, DJIEKTPOIUTHI,
HEXJICKTPOJIUTHI, JJICKTPOJIUTHYECKAS] JUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XMMHYECKOM peakIuy, XUMHUYECKOE PaBHOBECHE); TEOPUM U 3aKOHBI (T€Opus
AJIEKTPOJIMTUYECKON JHccouuManuu, nepuoauueckuii 3akoH [[. M. MeHneneeBa, 3akoH
COXPAaHEHHUSI MacChl BEILECTB, 3aKOH COXPAaHEHWUsS W TMPEBPAILCHHUS DSHEPrUH IMpHU
XUMUYECKUX  PpEAKUHUAX),  3aKOHOMEPHOCTH,  CHUMBOJMYECKHM  SI3bIK  XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JISKAIINE B OCHOBE MIOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBIICHUHN, (DAKTOIIOTMUECKHE CBEJEHUSI O CBOMCTBAX, COCTABE, MOJYYCHUH U
0e30MacCHOM  HCMOJb30BAHUM BAKHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U
NPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

chOPMUPOBAHHOCTh YMEHHUI  BBISIBISATH  XapaKTepHbIE MPU3HAKKA  TOHITHM,
YCTAHABIIMBATh UX B3aUMOCBA3b, UCIIOJIBb30BATH COOTBETCTBYIOIIME MOHATHS IIPHU OMUCAHUN
HEOPraHMYECKUX BEIIECTB U UX MIPEBPAICHU;

c(hOPMHPOBAHHOCTh YMEHHWH  HCIOJIB30BATh XUMHUYECKYIO CHMBOJUKY  JUIS
cocTaBieHHs] (GOPMYJT BEIIECTB W YPABHEHUH XUMHUYCCKUX PEAKIUN, CHCTEMATHICCKYIO
HoMeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPTAHUYECKUX BEIIECTB
(yrapHslii ra3, yriieKUCIbId ra3, aMMUak, raiéHasi u3BeCTh, HeraléHasi U3BeCTh, TUThEBAs
coJia, TUPUT U JIpyTHUe);

c(OPMHUPOBAHHOCTh YMEHUU OIpPEACNATh BaJCHTHOCTb M CTENEHb OKHUCIICHUS
XUMHYECKUX BJIEMEHTOB B COEOUHEHMSX PAa3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBA3U
(koBajieHTHasi, HMOHHAs, METaJUIMYecKasi, BOJOPOJHAsA) B  COCAMHEHUSX, THII
KPUCTANIMYECKON PEHIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJSpHAsl, MOHHAs,
METaNINYeCcKas), XapaKTep Cpeiibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUN;

c(OPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh NPUHAMIEKHOCTh HEOPIaHHMYECKUX
BEII[ECTB 10 X COCTaBY K OMpeeIEHHOMY KJIacCy/TPYIINE COSTUHEHU (MPOCTHIC BEIIECTBA
— METaJIJIbl 1 HEMETaJUThl, OKCHUJIbI, OCHOBAHM S, KUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN );

c(hOpMHPOBAHHOCTh YMEHHM pacKphIBaTh CMBICT Iepuoandeckoro 3akoHa J[. W.
MenneneeBa W JIEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMHPOBAHHOCTh YMEHUW XapakTEPU30BaTh »SJIECKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKuX 35ieMeHTOB 1—4 nepuonos [leproanueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB
JI. W. MengeneeBa, HUCMOJB3ys TMOHATUS «S-, P-, d-d2JEKTPOHHBIE OPOUTAINY,



«IHEPreTUYECKUE YPOBHUY, O0BSICHATH 3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB M HMX COEIMHEHMH TOo mepuonaMm W rpynnam [lepuoanyueckoil CUCTEMBI
XUMHUYECKHUX dJIEMEHTOB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTEepU30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE
CBOMCTBa HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TCHETHYECKOW CBSI3M MEXJy HEOPTaHMYECKHMMH BEIIeCTBAMH C TOMOIIBI0 yYpaBHCHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

c(OPMHPOBAHHOCTh yMEHUS KJIACCU(DHUIIMPOBATH XUMUYECKHE PEAKIUH  TI0
pPa3IUYHBIM MpU3HAKaM (YUCIY W COCTaBYy PEarupyromnux BEIIECTB, TEII0oBOMY dDdexTy
pEeaKInK, U3MEHEHHUIO CTETICHEH OKHCIICHUS SJIEMEHTOB, 00OpAaTUMOCTHU PEAKINH, YIaCTHIO
KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTaBIIATh YPABHEHHS PEAKIUN PA3TMYHBIX THIIOB,
TIOJTHBIC M COKPAIIEHHBIC YPaBHEHUS PEaKIMid HOHHOTO OOMEHA, YUYUTHIBAs YCIOBHUS, TIPH
KOTOPBIX 3TH PEAKIIMH UIYT 10 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHIA TIPOBOJUTE PEAKIINH, TTOATBEPIKIAIONTNE KAYeCTBECHHBIH
COCTaB Pa3UYHBIX HEOPTAaHWYECKHX BEIICCTB, PACIO3HABATH OIBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUH pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN TOCPEJACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca ATHX
pEeaKLunii;

C(OPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakiuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMHUYECKOIO0 pPAaBHOBECHUS B
3aBHCHMOCTH OT BHEIIHEro Bo3aencTBus (npuHuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKUE IPOLIECCHI, JEKAIIUE B
OCHOBE TMPOMBIIUIEHHOTO TIOJYyYEHUSl CEpHOW KHUCJIOTHl, aMMHMakKa, a TakKkKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIHUIAX U IKOJIOTHUECKUX
npobiieMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS C HCIOIH30BAHUEM MOHATHUS
«MaccoBasi J0JIsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH T'a30B MPU XUMHUYECKUX
peaxiusax, MacChl BEIIECTBA WM 00bEMa ra30oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(deKTa
peaKkIMu Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacCChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS
SHEPIUu;

c(OpMHPOBAHHOCTb YMEHHIA COOITIOAATH MTPaBHJIa MOJIB30BaHHU XUMHUYECKOH TOCY 101
U J1abopaTopHbIM O0OpYZOBaHUEM, a TaKXKe NpaBuia OOpalleHUs C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIMSAMU IO BHITTOJIHEHHUIO TAOOPAaTOPHBIX XUMHYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMUYECKUNA IKCIEPUMEHT
(paznoxeHrne MEpOKCHAa BOAOPOJAA B MPHUCYTCTBUU KaTalW3aTopa, OMpPECIICHUE CPEbl
pPacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATBHOTO WHAMKATOpA, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON PEaKIMH, PEaKIMi HOHHOTO 0OMEHa, KauyeCTBEHHbIE
peakuuu Ha cyibdaT-, KapOOHaT- M XJOPUA-aHUOHBI, HA KATHOH aMMOHHS, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 337au 1o TemaMm «Metamnsl» 1 «HemeTtannbsl») B COOTBETCTBUU C
MpaBUjaMu TEXHHUKU O€30MacHOCTH TPHU OOpalleHWH C BEIIECTBAMH U JaOOpPaTOPHBIM
00opyI0BaHUEM, IPEACTABIATH PE3YJIbTAaThl XMMHUUECKOTO SKCIIEpUMEHTa B (hopMe 3aIlucu
YPaBHEHHUI COOTBETCTBYIOIIUX pPEAKIUA U (POpMyIMpOBaTH BBIBOJBI Ha OCHOBE ATHX
pe3yJIbTaTOB;



cOPMHUPOBAHHOCTh ~ yYMEHUW  KPUTUYECKU  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMAIIUIO, TOJIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPeCTBA MAaCCOBOM KOMMYHUKAIIHH,
WNHutepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJII0/IaTh MpaBUJia SKOJIOTHYECKH I€Jeco00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOH JEATCTLHOCTH B IEISAX COXPAHEHHUS CBOCTO 3J0POBBS H
OKpYJKalomie MPUPOTHON Cpefbl, OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha JKHUBBIC
OpraHU3Mbl OIPEACIEHHBIX BEIIECTB, MOHMMas cMbica Tokaszatens [1/IK, moscHsaTh Ha
nmpuMepax CrocoObl YMEHBIIEHUS W TPEIOTBPAIICHHUs] WX BPEIHOTO BO3JICUCTBHUS HaA
OpraHU3M YeJIOBEKa;

TUTs1 O0YYArOIINXCSI C OTPAHUYEHHBIMHU BO3MOYKHOCTSIMU 3/I0POBbBS: YMEHUE PUMEHSITH
3HAHHS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CHETIBIX W CIA0OBHUASIIUX OOYYaIOUUXCS: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins 11s 3anucu XuMU4ecKkux GopMyi.

Temamuueckoe niaHuposarue

Bo3moxxHOCTH
Ne KoJu-Bo
/i HaumeHoBaHue pa3ejioB/TeM wacop | MCTONB30BAHMS
0P
10 kaace 34
1 | Teopernyeckne 0OCHOBbI OPraHUYECKON XUMMHU 3
11 [Tpenmet oprannyeckoit xumun. Teopus CTpOEHUS 3 https://resh.edu.ru
| opraanueckux coequnenu A.M. bytieposa
2 | YraeBogopoasl 13
2.1 | IlpenenbHble YIIEBOAOPO bl — AIKAHBI 2 https://resh.edu.ru
29 HenpenenbHble yrieBoopOIbI: alKEHBI, 6 https://resh.edu.ru
QJIKQJIMCHBI, AJIKUHBI
2.3 | ApoMaTH4ecKHe yIrieBOA0POIbI 2 https://resh.edu.ru
24 [TpupoHbIe HCTOUHUKH YTIAEBOIOPOAOB U UX 3 https://resh.edu.ru
" | mepepaboTka
3 Kucsiopoacoaep:xamiue oprannyeckmne 13
coeTHHEeHHUsI
3.1 | Cruptel. deHoun 3 https://resh.edu.ru
39 Anbnerunbl. Kap6oHoBBIE KUCTOTHI. CIOKHBIE 7 https://resh.edu.ru
| odups
3.3 | YrueBoubl 3 https://resh.edu.ru
4 | A3oTcoaepxamue OpraHudecKue CoeuHEeHUs 3
4.1 | AMuHBI. AMUHOKHCIIOTHL. beakn 3 https://resh.edu.ru
S | BbicOKOMOJIEKYJ/JISAPHbIE COCIMHECHUS 2
5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru




Bo3moxkHOCTB
Ne Kou-Bo
HaumeHoBaHue pa3ienoB/TemMm HCI0JIb30BAHUA
n/n 4acoB
20P
11 knacce 34
1 | TeopernyecKkue OCHOBbI XMMHUU 13
Crpoenue aroMoB. [leprognueckuii 3aK0H U https://resh.edu.ru
1.1 | [leppoanyeckasi CHCTEMAa XUMUYECKUX JIEMEHTOB 3
JI.1. Menpneneera
1.2 | Ctpoenue BemectBa. MHOTOOOpasne BEMIECTB 4 https://resh.edu.ru
1.3 | XuMudeckue peakiuu 6 https://resh.edu.ru
2 | Heoprannuyeckasi XuMusi 17
2.1 | Metamibl 6 https://resh.edu.ru
2.2 | Hemeramsl 9 https://resh.edu.ru
2.3 | CBsi3b HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB 2 https://resh.edu.ru
3 | XuMus 4 KU3Hb 4
3.1 | XuMus u )Xu3Hb 4 https://resh.edu.ru
lloypounoe nnanuposanue
10 KIIACC
Bo3moxHOCTH
Ne Kou-Bo
w/n Tema ypoka qacop CMOIb30OBAHUI
0P
[Ipenmer opraHnyecKOr XMMHH, €€ BOSHUKHOBEHUE
1 pea p ’ ’ 1 https://resh.edu.ru
pPa3BUTHE U 3HAUCHHE
Teopus cTpoeHUss OpraHuueCKUX coeMHEHn A. M.
2 pHA CTpOe p A 1 https://resh.edu.ru
BbyTtiepoBa, €€ 0OCHOBHbIE MTOJIOKEHUS
[Ipeacrasnenue o kaccuuKanuu OpraHnIECKUX
3 BemecTtB. HoMenknaTypa (cuctemaTiueckas) u 1 https://resh.edu.ru
TPUBUAILHBIC HA3BAHUSI OPTAHUYECKUX BEIECTB
4  AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUM PSIJT 1 https://resh.edu.ru
MertaH 1 3TaH — NPOCTENIINE NMPEICTABUTEIN
5 p e 1 https://resh.edu.ru
AIIKAHOB
6  AJKEHBI: COCTaB U CTPOCHHUE, CBOHNCTBA 1 https://resh.edu.ru
OTUJIEH U PONUJICH — MPOCTEHTIIHE
7 P P 1 https://resh.edu.ru
PEICTaBUTENIN aJIKEHOB
[Tpaxtuueckas padota Ne 1. «Ilomydyenue stunena u
8 P pav Y 1 https://resh.edu.ru
W3YUYEHUE €T0 CBONCTBY
Ankanuensl. bytaguen-1,3 u metunOyraauen-1,3.
9 A yran ’ yran ’ 1 https://resh.edu.ru

HOJ’Iy‘{CHI/IC CHUHTCTHYCCKOI'O Kay4dyKa 1 PC3HHEI




AJKHUHBI: COCTaB ¥ 0COOEHHOCTH CTPOCHUA,

10 | romomoruueckuii psa. ANEeTUICH — MPOCTEHTITHI https://resh.edu.ru
MPEICTABUTENH AIKUHOB

11 BbluncieHus o ypaBHEHUIO XUMHUUECKON peaKIuu https://resh.edu.ru

12 | Apensl: 6eH301 1 TOJTY0JI. TOKCHIHOCTH apEHOB https://resh.edu.ru
['eneTnyeckas CBS3b yIIIEBOJIOPOIOB

13 Y AOPOALOB, https://resh.edu.ru
NPUHAUISKANINX K PA3IMYHBIM KJIaccaM
[IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB:

14 mpupoaHbIi ra3 U NOMyTHbIE HEPTIHBIE Ta3bl, HEPTH https://resh.edu.ru
Y TIPOJYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB:

15 npuponHbIY ra3 U MONyTHHIE HeTIHBIE Ta3bl, HEPTH https://resh.edu.ru
Y TIPOJYKTHI €€ mepepaboTKu

16 KoHTtponbHas paboTa Mo pasaeiny «YTJIeBOI0POIbI» https://resh.edu.ru
[IpenenbHbIC OTHOATOMHBIC CITUPTHI: METAHOI U

17 pea a p https://resh.edu.ru
sTaHoa. BogopoaHas cBs3b
MHoOroaToMHbIE€ CITUPTHI: ITUIICHTINKOIb U

18 P https://resh.edu.ru
TIIULEPUH
deHoII: CTPOCHHE MOJIEKYIIbI, (PU3UIECKUE 1

19 P " YL § https://resh.edu.ru
XUMUYECKHE CBONCTBA, TPUMEHEHUE
Anpneruapl: GopMaIbICTHI U alleTaTbICT U/,

20 Aerupt: Gop AeriL i at ACTIA https://resh.edu.ru
AneToH
OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBBIE KHUCIIOTHI:

21 A peA P https://resh.edu.ru
MypaBbUHAS U YKCyCHAs
[Ipaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa

22 P . P P p https://resh.edu.ru
YKCYCHOM KHUCIIOTBDY
CrteapuHOBas U OJICMHOBAS KUCJIOTHI, KaK

23 P ’ https://resh.edu.ru
NPECTABUTENN BBICIINX KaPOOHOBBIX KHCIIOT
Mpbuta Kak coJid BRICIITUX KapOOHOBBIX KHCIIOT, UX

24 . P ’ https://resh.edu.ru
MOIOIIIee JeiiCTBHE
CrnoxHbie 3GUpHI Kak MPOU3BOIHBIE KAPOOHOBBIX

25 up P 1 P https://resh.edu.ru
KUACTIOT. ' uApon3 cloKHBIX 2UPOB
Kupsr: runponus, mpuMeHeHne, OnoJorndecKast

26 p AP p https://resh.edu.ru
POJIb KUPOB
YrneBoasl: cocTas, Knaccupukanus. Baxuenmme

27 A ’ (uran https://resh.edu.ru
NpeCTaBUTENN: TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai v 1euirio3a Kak MPUPOTHBIE TOTUMEPHI https://resh.edu.ru
KonTponbhas paboTa mo pazueny

29  «Kucnopoacoaepxaniue opraHuuecKkme https://resh.edu.ru
COCTMHCHHSI

30 AMUHBI: METWJIAMUH U aHUJIUH https://resh.edu.ru




31

AMHWHOKHCIIOTHI KaK aM(OTEepHBIC OPTAaHUIECKHE
COE€IUHEHHS, UX OMOJIOTHUECKOE 3HAUCHUE.
Ilentunael

https://resh.edu.ru

32

benku kak IMPHUPOJHBIC BBICOKOMOJICKYJIAPHBIC
COCOHUHCHHUA

https://resh.edu.ru

33

OCHOBHBIE MOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

https://resh.edu.ru

34

OCHOBHBIC MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX
COCHHHCHHﬁ. HHaCTMaCCBI, Kay4yKH, BOJJOKHA

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KITACC

Tema ypoka

KoJua-Bo
4acoB

Bo3moxHOCTH
HCI0JIHL30BAHUS
20P

XUMHYECKUMN 3IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalMsi aTOMOB

https://resh.edu.ru

Ilepnonnueckunt 3axoH u llepuoanueckas cucrema
xuMudeckux saemeHToB [l. 1. Menaeneena, ux
CBSI3b C COBPEMEHHON TEOPUEU CTPOCHUS aTOMOB

https://resh.edu.ru

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COCUHEHUH IO TPyNIaM U
nepuogaM. 3Ha4eHUE NEPUOANUYECKOIO 3aKOHA U
CHCTEMBbI XMMHYECKHUX 3J1eMeHTOB JI.11. MenaeneeBa
B pa3BUTUH HAYKHU

https://resh.edu.ru

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€ BUJIbL;
MEeXaHU3MbI 00pa30BaHUsl KOBAJICHTHOMN CBSI3U.
Bonoponnas cBsi3b

https://resh.edu.ru

BasieHTHOCTB. DAeKTpoOTpULATENBHOCTh. CTENEHb
OKHCJIeHUs. BemecTBa MONEKyYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

https://resh.edu.ru

[TonsiTue o nucnepcHbIx cucreMax. ICTUHHBIE U
KOJUIOWJIHBIE pACTBOPBI. MaccoBas 107151 BELIECTBA B
pacTBope

https://resh.edu.ru

Knaccudukanus u HOMEHKIIATypa HEOPTaHUYECKUX
coenuHeHui. ['eHeTHUecKast CBA3b HEOPraHUYECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB

https://resh.edu.ru

Knaccudukanus XuMu4ecKkux peaxkiuii B
HEOPraHUYECKOW U OPraHUYeCKOM XUMHUHU. 3aKOH
COXpPaHEHMSI MACChI BEILIECTB; 3aKOH COXPaHEHUS U
MPEBpAIICHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUSIX

https://resh.edu.ru

Ckopoctb peakiun. O6paTuMble peakiuu.
XUMHUYECKOE pABHOBECHUE

https://resh.edu.ru




10

[Tpaktuueckas padota Ne 1. « Bnusane pa3nunaHbix
(haKTOPOB Ha CKOPOCTh XMMHUYECKON PEAKITHI

https://resh.edu.ru

11

OnekTponuTryeckas nucconuanus. [lonstue o
BoAopoiHOM Tniokasaresne (pH) pactBopa. Peakiuu
MOHHOTO oOMeHa. ['uapoau3 opraHnyeckux u
HEOPraHUYECKUX BEIIECTB

https://resh.edu.ru

12

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
[TonsiTue 00 AIEKTPOIN3E PACIIABOB M PACTBOPOB
coJien

https://resh.edu.ru

13

KontpoinbHas pabota o pazaeny «Teopetnueckue
OCHOBBI XHMHI

https://resh.edu.ru

14

Mertastbl, ux nosoxxenue B [leprnoanueckon
CUCTEME XMMHUUYECKHUX 3yieMeHTOB JI. 1. MenneneeBa
U 0COOCHHOCTH CTpoeHHs aToMoB. O01IHMe
(bu3nyecKkue CBOMCTBA METAJLIOB

https://resh.edu.ru

15

CmuiaBel METAIOB. DNEKTPOXUMUYECKUH Psif
HANPSKCHUN METAJIOB

https://resh.edu.ru

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX METAJLIIOB
(HaTpui, Kanui, KaJbIIUi, MarHui, aJlOMUHUN) U
UX COCTMHEHUN

https://resh.edu.ru

17

XUMHUYECKHUE CBOMCTBA XpOMa, MEIU U UX
COE€IMHEHUN

https://resh.edu.ru

18

XHUMHUYECKHEe CBOMCTBA [IMHKA, JKele3a U UX
COeIUHECHUN

https://resh.edu.ru

19

[IpakTuyeckas padora Ne 2. «Pemenue
AKCIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «MeTaibI»«

https://resh.edu.ru

20

Hemeranel, ux nonoxenune B [lepuoanueckoi
CHCTEME XMMHUUYECKHUX 3y1eMeHTOB J[. 1. MenaeneeBa
1 0COOEHHOCTH CTPOCHUSI aTOMOB

https://resh.edu.ru

21

du3nyeckre CBOMCTBAa HEMETAILIOB. AJUTOTPONUs
HEMETaJIOB (Ha MpUMepe KUCIOpoa, Cephl,

dhocdopa u yriepomaa)

https://resh.edu.ru

22

XUMHYECKHUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COE€IMHEHUN

https://resh.edu.ru

23

XUMUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCAMHEHNN

https://resh.edu.ru

24

XUMHUYECKHUE CBOMCTBA YIJIEPOIa, KDEMHUS U UX
COE€IMHEHUN

https://resh.edu.ru

25

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U X
COCIMHEHUU

https://resh.edu.ru

26

O00011eHNEe U cCUCTEMATH3ALMS 3HAHUN 10 TEME
«HeMmerannely. Beraucienus no ypaBHEHUSIM
XUMHUYECKUX PEAKIIUA U TEPMOXUMHUUECKUE PACUETHI

https://resh.edu.ru




[IpakTuueckas padora Ne 3. «Pemienue

27 1 https://resh.edu.ru
AKCIIEPUMEHTATILHBIX 3a/1a4 110 TeMe «HeMeTrammpm«
KontposnbHas padora o remam «MeTtamib» U

28 P P 1 https://resh.edu.ru
«Hemeramnby»
Heoprannueckne u OpraHnYeCKUe KUCIOTHI.

29 p p 1 https://resh.edu.ru

HeopraHquCKHe " OPraHn4CCKUC OCHOBAHMA

AmMdoTepHbIe HEOpraHUYECKHE U OPTaHHYECKHE
30 coenuHeHus. ['eneTnyeckas CBsI3b HEOPTaHUYECKHUX 1 https://resh.edu.ru
M OPTaHUYECKUX BEIIECTB

Ponp xumun B 00eCieYeHNN SKOJIOTHUECKOM,
31 »HepreTHuYecKOil U MUIIEBOM 6€30MaCHOCTH, 1 https://resh.edu.ru
Pa3BUTHH MEAULIMHBI

[IpencraBienust 06 0OIMMX HAYYHBIX IPUHIIUIIAX

32 . 1 https://resh.edu.ru
MTPOMBITTUICHHOTO MOTYUYEHUs BAXKHEUIITNX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTepUAJIOB 1 https://resh.edu.ru

34 Xwumwus 1 370pOBBE YEIIOBEKA 1 https://resh.edu.ru

OBIIEE KOJIMYECTBO HYACOB I10 ITPOTPAMME 34

B (QenepanbHbIX M PETMOHANBHBIX MPOLIEAYpax OLEHKH KadecTBa OOpa3oBaHMs
HCIIOJIb3YETCSl MepeueHb (KoAu(HUKATOp) paclpeiesieHHBIX MO KjaccaMm IMPOBEPSEMBIX
TpeOOBaHUl K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMbl CPETHETO
o01ero 00pa3oBaHus U SJIEMEHTOB COJIEPKAHUS TI0O XUMUMU.

IIposepsiemvle mpebosanus Kk pe3yibmamam 0C80€HUsL OCHOBHOU 00pa308amenbHOl

npoepammsl (10 knacc)

Kon IIpoBepsieMble ITpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNIbHOI POrpaMMbl CPETHETO OOIIETO 00pa30BaHUs
pe3yJsbTara
1 TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMUU
1.1 ChopMHupoBaHHOCTh TMPEACTABICHUN O XUMHYECKONW COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBJICHUN
npupoibl, B (OPMHUPOBAHUU MBIILICHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHATBHOW  IPaMOTHOCTH, HEOOXOAMMOW Uil  pelIeHus
IPAKTUYECKUX 3a7ad M SKOJOTHYECKHM OOOCHOBAaHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM cpenie
1.2 Brnagenne cucreMoll XMMMUYECKMX 3HAHHUH, KOTOpas BKJIHOYAET:

OCHOBOIIOJIATAFOIINE MOHSATHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUS, XHUMUYECKas CBS3b,
MOJb, MOJISIpHAsE Macca, MOJISIPHBIM OOBEM, YIJIEPOJIHBIA CKEJeT,
dbyHKUMOHATIBHAS ~ Tpynma,  paAukaig,  HU30Mepus,  U30MEphI,
TOMOJIOTHYECKUM  PSJ, TOMOJIOTH,  YIJIEBOAOPOIBI,  KHUCIOPOJI-U
a30TCOJICPKAINE COCNMHEHMs, OMOJIOTMYECKH AKTHBHBIC BEIECTBA




(YrieBoJibl, >KUpBI, OCJIKH), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUS); TEOPUU U 3aKOHbI (Teopus
XUMHUYECKOTO CTPOEHHUs opraHudeckux BemiectB A.M. bytiepoa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XUMHH, (DAKTOJIOTHUUECKHUE
CBEJCHHsI O CBOMCTBax, COCTaBe, IMOJYYEeHHMH U 0e30IacHOM
WCIIOJIb30BaHUY BAKHEUIIINX HEOPTAHUYECKUX U OPraHUYECKHUX BEILIECTB
B OBITY ¥ IPAKTUYECKOM NESITEIIbHOCTH YeJIOBEKA

1.3

ChopMHupoBaHHOCTP yMEHHMM BBIABISATH XapaKTepHbIe MpPHU3HAKU
NOHATUH,  YCTAaHaBIMBAThb  HMX  B3aUMOCBS3b, WCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHA IIPU OIMCAHMM COCTABA, CTPOCHUSA U
IIPEBPAILCHUN OPraHUYECKUX COCTMHECHUM

1.4

c(hOpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYI) CHMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJIAPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
cokpaméHHor) ¢GopMyJl OpraHMYeCKUX BEIIECTB U  ypaBHECHHI
XUMHUYECKUX PEAKLHM, N3rOTaBJIMBATh MOJEIIM MOJIEKYJI OPTaHUYECKUX
BEIIECTB ISl WUIIOCTPALMU HUX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHUS

1.5

CdhopmupoBaHHOCTP ~ YMEHUH  yCTaHABIMBATH  MPUHAJICKHOCTD
U3YUYEHHBIX OpPraHMYECKUX BEIIECTB IO HMX COCTaBy U CTPOEHUIO K
onpenen€éHHOMY Kjaccy (rpymre) coeauHeHudd  (YrieBOIOpOJbI,
KHCJIOPOJI M a30TCOJEP)KALUE COEIAMHEHUS, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHMS ), 1aBaTh UM HAa3BaHUs [0 CUCTEMAaTUYECKOH HOMEHKIIAType
(IUPAC)

1.5

CdopMupoBaHHOCTh YMEHHSI ONPENENSATh BUABl XMMHUYECKOW CBSI3H B
OpraHUYECKUX COEIMHEHUSIX (OJIMHAPHBIC U KPATHHIE)

1.6

ChopmupoBaHHOCTH YMEHHS IPUMEHSATH: MOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux Bemects A.M. BytiepoBa anst 00bsICHEHHS 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MACChI
BEIIECTB

YTneBoopoIbl. Kucnopoaconepxarniue u a30TcoIepIKaIIne
OpraHWYECKHEe COeTMHEHMS. BRICOKOMOJIEKYISIPHBIC COSTMHEHUS

2.1

CdopMHUpOBaHHOCT, YMEHUW TMPUBOJUTH TPUBHUAIbHBIE Ha3BaHUS
OT/CJIbHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOMNUJIEH, AalleTUJICH,
ATUJICHTJIMKOb, TIHIEPHUH, (eHoJ, (opMalbaeruj, aleTalbIeTu/l,
MypaBbHHasi KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCJIOTA,
CTeaprHOBas KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmaj, [eJUTII03a,
TJTUIIAH)

2.2

ChopmMupoBaHHOCThP YMEHHMI XapaKTEpU30BaTh COCTaB, CTPOCHHE,
bu3NYecKue W XUMHUYECKHE CBOWCTBA THUIWYHBIX TPEICTaBUTENICH
pPa3TUYHBIX KJIACCOB OPraHWMYECKUX BEMIeCTB (METaH, dTaH, JTHUJICH,
IpomuiieH, areTwieH, OyrtamueH-1,3, wmerwnOyraauen-1,3, OeH3o0,
METaHOJI, 3TAaHOJ, STUJICHTJIMKOJb, TJIMIEPUH, (DEHOJ, aleTalbIeru,
MypaBbUHAs W YKCyCHas KHCIIOTBI, TJIFOKO3a, Kpaxmal, IeJUTII03a,
AMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupoBaHHOCTh YMEHHSI WIUIIOCTPUPOBATH T'E€HETHYECKYIO CBSI3b
MEXAY  TUOUYHBIMA  TPEJICTABUTENIIMM  Pa3jMYHbIX  KJIACCOB




OpTraHUYECKUX BELIECTB YPABHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX
pEeaKIMii ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX PopMyI
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CdopmupoBaHHOCTD YMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
YTJIEBOJOPOTHOTO CHIPbs (He()Th, TPUPOAHBINA Ta3, YTOJb), CIIOCOOBI UX
nepepadOTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKu

XUMUS U )KU3Hb. PacuéTsl

3.1

ChopmMupoBaHHOCTh YMEHHI BJIQJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJAX HAay4YHOTO MO3HAHHUs, UCIOIb3YEMbIX B XUMHUH NIPU U3YyUYECHUHU
BEIIECTB M XUMUYECKUX sBJICHUU (HaOdIoJeHue, HU3MEPEHHUeE,
AKCIIEPUMEHT, MOJIETUPOBAHUE), UCTIOJIH30BATH CUCTEMHBIE XUMUYECKHE
3HAHUA U1 OIPUHATHSA PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BELIECTBAMHU U UX MPUMEHEHUEM

3.2

CdhopmupoBaHHOCT, yMEHHMH COONIOJATh TIPaBHJIA  MOJB30BaHUS
XUMUYECKON TMOCy0oH W JabOpaTOPHBIM OOOpPYIOBAaHHEM, a TaKXKe
npaBuiIa 0OpaIeHus ¢ BEMECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU TIO
BBITIOJIHCHHIO JITAOOPATOPHBIX XUMHUECKIX OMBITOB
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ChopmMupoBaHHOCTh YMEHUH IUIAHUPOBATH W BBITIOJHATh XUMUYCCKUN
IKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH,
MOJTydeHHE ATHIICHA U W3YYCHHE €r0 CBOWCTB, KQUeCTBEHHBIC PEaKIIUU
OpPTaHMYECKHUX BEIIECTB, JCHATypalus OCEJIKOB TpPH HarpeBaHUH,
[[BETHBIC PEAKIIMH OCJIKOB) B COOTBETCTBHH C MPAaBHJIAMH TEXHUKU
0e30macHOCTH MpH  OOpalleHHWH C BEIIeCTBaMU M J1aOOpPaTOPHBIM
o0opyi0BaHUEM; TIPEICTaBIIATh PE3yIbTATHI XUMHYECKOTO
AKCIIEPUMEHTA B (pOpME 3aMKCH YPaBHCHUH COOTBETCTBYIOIIUX PEAKITHMA
1 GOpPMYIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB
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ChopMupoBaHHOCTh YMEHHI MPOBOANTH BBIYUCICHUS M0 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIH
NPOAYKTa PEaKH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OHOTO
13 UCXOJIHBIX BEUIECTB WK MPOAYKTOB PEAKIINN)

3.5

CdopMupoBaHHOCTh YMEHUN KPUTHUUYECKH aHATU3UPOBATH XUMUYECKYIO
uH(poOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa
MaccoBoil nHbopmaimu, cetb UHTepHET U ipyrue)

3.6

CdhopmupoBaHHOCT, YMEHHUH COOIIOAATh IpaBUJIa SKOJIOTMUYECKU
1eJ1ecO000Pa3HOr0 NOBEAECHUS B OBITY U TPYAOBOM JIE€ATEIBHOCTH B LEISIX
COXPAaHEHUS CBOEr0 3J0pPOBbS M OKPYXAIOIIEHM NPUPOIHOM CpE.Bbl,
OCO3HaBaTb  ONIACHOCTb  BO3JCHUCTBUSA HA  JKMBBIE  OPraHHU3MBI
ONPENEIIEHHBIX OPraHUYECKUX BEIIECTB, TOHMMAsl CMBICI IOKa3aTes
[TJK (rmpeaenbHO JOMYCTUMON KOHLIEHTPALWH ), OSICHATh Ha pUMeEpax
CIOCOObI YMEHBIICHUS U TPEIOTBPALLEHHS UX BPEIHOTO BO3/ICHCTBUS Ha
OpPraHM3M YeJ0BEeKa




IIposepsiemvbie snemenmol cooepoicanus (10 knacc)

Kon

[TpoBepsieMblil IJIEMEHT COJIEPKAHUS

TeopeTnyeckre OCHOBbI OPraHUYECKONW XUMHUH

1.1

[Ipenmer opraHM4eCcKOr XUMHU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
MOJy4YEHUH HOBBIX BEIIECTB U MATEPUAJIOB. Te€OpHs CTPOCHHS OPTaHUYECKUX
coenunenud A.M. bytiiepoBa, €€ OCHOBHBIE IOJIOKEHUS

1.2

CrpykTypHble (HOpMyJIbI OpraHMYEeCKUX BeulecTB. ['omororusi, m3omepus.
XuMHUYecKasi CBA3b B OPraHUYECKUX COCAMHEHUSX - OJAMHAPHBIE U KpPaTHBIE
cBs3u. [Ipencrabnenue o kjaaccubuKalMi OPraHMueCKUX BEIEeCTB

1.3

HomenknaTypa  OpraHMyeckux  COEQUHEHUM  (cucTeMaTuyeckas) U
TpUBUAJIbHBIE HA3BAHUS BAKHEUILINX MIPEICTaBUTENEH KJIACCOB OPraHUYECKUX
BEIIECTB

YraeBonopoasl

2.1

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHA psia. MeraH u 3TaH -
poCTeiIlre MPeICTaBUTENH AIKAHOB: (PU3NYECKUE U XMMHUECKHUE CBOMCTBA
(peakuu 3aMelleHHs] U TOPEHUs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE U
IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psANl. DTUIIEH U MPOMUJIEH -
pOCTENINE NMPEACTABUTENN ATKEHOB: PU3NYECKHE U XMMUYECKUE CBOWCTBA
(peakiuu TUIPUPOBAHMS, TaJOTEHUPOBAHUS, TUIpaTallMM, OKHUCICHUS U
MOJIMMEPHU3AIIIH), TOJIYYEHUE U IPUMEHEHHE

2.3

Anxaguensl: Oytaauen-1,3 u merunOyraauen-1,3: cTpoeHue, BaxHeHIne
XUMUYECKHE  CcBoMcTBa  (peakuuss — nosuMmepusauuu).  Ilomydenue
CUHTETUYECKOTO KaydyKa U pEe3UHbI
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AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHHSI, TOMOJIOTHUECKUN Psil. ALIETHIIEH
-IPOCTEUIINI TPEeICTaBUTENb AJTKUHOB: COCTaB, CTpPOCHHE, (PU3MUECKUE U
XMMHUYECKHE CBOWCTBAa (peakUuu THAPUPOBAHUS, TaJIOT€HUPOBAHUS,
T'WJIpaTalliy, TOPEHUs ), IOJTYyYEHUE U IPUMEHEHUE

2.5

Apensbl. beHzon: cocra, cTpoeHue, GpuU3nUYecKue U XUMHUYECKUE CBOWMCTBA
(peakiuu rajoreHMpoBaHUSl M HUTPOBAHUS), MOJYyYEHHE U TPUMEHEHHE.
Toiyost: coctaB, cTpoeHue, (U3NYECKue U XUMUYECKUE CBOMCTBA (peakuuu
rajoreHUpPOBAHUS U HUTPOBAHUS), MOJyYEHUE U NMPpUMEHEHUE. TOKCUYHOCTh
apeHoB. I'eHeTnyecKas CBI3b MEX/Y YIVIEBOJOPOAAMHU, MPUHAIICKAIIUMU K
pa3IMYHbIM KJIACCAM

2.6

[IpuponHble HMCTOYHHKM YTIe€BOAOPOROB. IlpupoaHblii ra3 W NOIyTHbIE
HedTsaHbIe ra3sl. Hed s 1 €€ npoucxoxaenue. CriocoOs! nepepaboTku HeDTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKHM, KATATUTUYECKUW), mupon3. [IpoayKTsl
nepepaboTku HEPTH, MX NPUMEHEHHE B IMPOMBILUIEHHOCTH M B OBITY.
KaMeHHBII yrojib U IPOAYKTHI €ro nepepaboTKu

KI/ICJ'IOpOI[CO,Z[Cp)KaIHI/IC OpPraHUYCCKHUEC COCAMHCHUSA

3.1

IIpenenbHble ONHOATOMHBIE CHUPTBL. METaHONI M 3TAaHOJ: CTPOCHMUE,
busznyecKkue U XMMHUYECKHE CBOICTBa (peakiMy ¢ aKTUBHBIMH METajlslaMH,
raJlor€HOBOJIOPOJaMH, TOPEHHUE), MPUMEHEHHE. BoOpOaHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JleWcTBHE MeTaHOJIAa M 3TaHOJIA HAa OpPraHu3M
4yesnoBeka. MHOTOaTOMHBIE COUPTHI. DTHJICHIVIMKOJIb U TJIMLEPUH: CTPOEHHE,




(1)I/I?>I/I‘{CCKI/IC U XHMHYECKHE CBOMCTBA (BBaHMOHCﬁCTBHC CO HICJIOYHBIMH
MCTallIaMHM, Ka4€CTBCHHAsA PCAKIKMA Ha MHOI'OATOMHBIC CHI/IpTBI). I[CﬁCTBHC
Ha OpraHM3M 4YCJIOBCKA. HpI/IMeHeHI/Ie IIMOCPUHA W 9TUJICHITIMKOJIA

3.2

®deHos: CTpOeHWE MOJICKYJbl, (U3UYECKHEe W XWMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [lpumenenne Gpenona

3.3

Anpneruibl U KeToHbl. DopmanbAeruji, aneTaibJerujl: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOMCTBA (peakiud  OKHUCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIINU), OJYYEHUE U TPUMEHEHUE

3.4

OHOOCHOBHBIE MTpe/iebHbIE KApOOHOBBIC KUCIOTHI. MypaBbHHAS U YKCYCHAs
KHUCJIOTBI: CTpOoeHUE, GU3UIECKUE M XUMUYECKHUE CBOMCTBA (CBOMCTRBA, OOIIIHE
JUIS KJlacca KHUCJIOT, peakius ATepuUKaluu), MOJydeHue U MpUMEHCHHUE.
CreapuHoBasi W OJIEMHOBAas KHUCIOTHI KaK TIPEICTABUTENIM BBICHINUX
KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIlee JICHCTBUE

3.5

Crnoxubie 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCTOT. [ naponus
cnoxHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xKupos.
buonornueckas poJsib :KUPOB

3.6

VYrneBompl:  coctaB, Kiaccuukanus ~— yraeBoaoB  (MOHO-, H- U
noyMcaxapuibl). [Jroko3a - MNpoCcTeMIIMiA MOHOCAaxXapua: OCOOEHHOCTU
CTPOEHHUS MOJIEKYJIbI, PU3UUECKUE U XUMUUECKUE CBOMCTBA (B3aUMOICHCTBUE
¢ rugpokcuaoM wmeau(ll), okucieHne amMMUayHBIM PacTBOPOM OKCHAA
cepebpa(l), BoccTanoBIeHHE, OPOKEHUE TIIIOKO3bI), HAX0XKICHUE B IPUPOJIC,
NpUMEHEeHHUe, Ouojoruueckas poiib. DotocuHTe3. PpykTo3a KaK H30MEP
rroko3bl. Kpaxman v 1eitoio3a Kak mpupojHble mojuMepbl. CTpoeHue
KpaxMalia U 1eJUTI0I03bl. DU3NUecKne U XMMHUYECKHE CBOMCTBA Kpaxmalia
(ruaposnu3, KaueCTBEHHAs peakIus C HOJIOM)

A30TcoiepKalllie OPraHu4YeCcKUe COCTUHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHuveckre coequHeHns. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMEpPE MNIMLKMHA). bronoruueckoe
3HaYCHUE aMUHOKMUCIOT. [lenTuabl

4.2

benku kak NpUpOJHBIE BBICOKOMOJEKYISIpHbIE coenauHeHus. llepBuunas,
BTOPHUYHAS U TPETUYHAsI CTPYKTypa OeiaKoB. XMMUYECKUE CBOMCTBA OEIKOB:
THIPOJIN3, JICHATYpALMsl, KAYECTBEHHBIE pEeaKIMK Ha OeJIKU

BBICOKOMOJIEKYISIPHBIE COCTMHEHHUSI

5.1

OCHOBHbBIE TIOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEPHU3ALNM, CPEAHSs
MoJeKyJsipHas mMacca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEAMHEHUN - MOJTMMEpHU3alUs U MOJUKOHICHC AU

5.2

9KCHCpI/IMCHTaHBHBIC MCTOJbl HM3Y4YCHHUSA BCHICCTB H HX HpCBp&HICHHﬁI
O3HAaKOMJICHHUE C O6p&3HaMI/I INpHUPOJAHBIX M HNCKYCCTBCHHBIX BOJOKOH,
IJI1aCTMACC, Kay1YKOB. HOJ’Iy‘{CHI/IC CUHTCTHYCCKOI'O Kay4yKa U PC3HHbI




IIposepsiembie mpebosanus K pe3yibmamam 0C80eHUsi OCHOBHOU 00PA308aMENbHOLL

npoepammsl (11 knacc)

Kox
MPOBEPSEMOTO
pe3yJsbTaTa

[TpoBepsieMbie TPEIMETHBIC PE3yJIbTAThl OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON TPOTrPAMMBI CPEAHETO O0IIEro 00pa3oBaHMs

1

TeopeTnueckne OCHOBBI XUMUHU

1.1

Bnagenne cucremMon XUMHYECKMX 3HAaHWM, KOTOpas BKIIFOYACT:
OCHOBOIOJIATAIOIIME  MOHATUS  (XUMHYECKHM  DJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-3JIeKTPOHHbIE OPOUTAIN ATOMOB,
VMOH, MOJIEKYJIa, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHHS, XUMHUYECKAsI CBA3b, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpHUCTaUIMUECKass pemIETKa, THUMBl XUMHUYECKUX pPeaKIuil
(OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE, HK30- W  SHIOTEPMUYECKHE,
peaKkiMud MOHHOTO OOMEHA), PacTBOpP, DJICKTPOJIUTHI, HEIJIEKTPOIMUTHI,
ANEKTPOJIUTHYECKAS JTUCCOLMALINSA, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHUYECKOW pEaKIUHU, XUMHUUYECKOE PaBHOBECHE); TEOPUH H
3aKOHBI (TEOpHUs ANEKTPOJUTHYECKOM nuccouuaiuu, [lepuoguueckuit
3akoH J[.M. MeHeneeBa, 3aKOH COXPaHEHHSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, IMOJMYYEHUH U OE30MaCHOM MCIOJIb30BAaHUU BaKHEHIIIHNX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU E€ATCIBHOCTH
YEJI0BEKA

1.2

ChopMupoBaHHOCTh yMEHUHN BBISIBIATh XapaKTEepHblE MPHU3HAKU U
B3aMMOCBSI3b H3YUYEHHBIX TOHSATHH, MPUMEHATH COOTBETCTBYIOIIHE
MOHSTHS MPU ONTUCAHUU CTPOCHHS U CBOWCTB HEOPraHUYECKUX BEIECTB
U WX TPEBpalICHHI; BBISBISATh B3aUMOCBSI3b XMMUYECKHX 3HAHUU C
MOHATUSIMU M TPEJCTABICHUSIMH  JIPYTUX  E€CTECTBEHHOHAYUYHBIX
PEAMETOB

1.3

Brnanenve OCHOBHBIMH METOJAaMU HAyYHOTO TIO3HAHUS BEIIECTB H
XUMUYECKUX SBJIICHUN (HAOJIOJEHWE, W3MEPEHHE, OSKCIEPHMEHT,
MOJIETTUPOBAHUE)

1.4

CdhopmMupoBaHHOCT, YMEHUH ONpPENENTSITh BAJICHTHOCTh U CTEICHb
OKHUCJICHHS XHUMHYECKHX DJJIEMEHTOB B COCAMHECHUSX PAa3IUIHOTO
cocTaBa, BHJ  XUMHYECKOHM  CBsi3u  (KOBaJCHTHAas, HWOHHAafi,
MeTaJIJTNYecKasi, BOJOPOJHAS) B COCAUHEHHSIX, THUI KPUCTALTUIECCKOU
PEMIETKH KOHKPETHOTO BeliecTBa (aTOMHas, MOJEKYJspHas, MOHHas,
MeTaJlJTHYecKas)

1.5

ChopmupoBaHHOCT, YMEHHUI OMpEAENATh XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN

1.6

CdhopmupoBaHHOCTh YMEHUS KIacCU(PUIMPOBATh XUMUUYECKUE PEAKIIUU
[0 Pa3JIMYHbIM MPU3HAKAM (YUCIY M COCTAaBY PEarupyrollHuX BEIIECTB,
TeraoBoMy d3(PGEKTy peakiuu, H3MEHEHUIO CTENeHEH OKHCIICHUS
AJIEMEHTOB, 00PAaTUMOCTH PEaKIMHU, YYACTUIO KaTalu3aTopa)

1.7

ChopMupoBaHHOCTL ~yMEHUH  COCTaBISATH  YPAaBHEHMSI  peakuuid
pPa3JIMYHBIX THUIIOB, TMOJHBIE M COKpAIIEHHbIE YPABHEHUS pEaKIMi




MOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, MPU KOTOPBIX ATHU PEAKIIUH UIYT
JI0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHHUI MPOBOJUTH PEAKIUU, MOATBEPKIAIOIINE
KAQUeCTBEHHbIH  COCTAB  PAa3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacrio3HaBaTh OIBITHBIM MHYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMUpPOBAaHHOCTh YMEHHU pPACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKIIHI TIOCPEICTBOM COCTABICHHS DIIEKTPOHHOTO
OanaHca 9TUX peakiui

1.10

ChopmupoBaHHOCT yMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOHN pEeaKIMU OT Pa3audHbIX (HaKTOPOB

1.11

ChopmupoBaHHOCT,  YMEHUH  OOBSICHATH  XapakTep  CMEIICHUs
XMMHYECKOTO PaBHOBECHsI B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBHS
(mpunnun Jle Ilatenbe)

OO6mias 1 HeOpraHMJecKask XUMHS

2.1

CdhopmupoBaHHOCT, yMEHUH pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JN. Menneneesa 51 JEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (PYHKIIMU

2.2

CdopMupOBaHHOCT, YMEHHM XapaKTepHU30BaTh JEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX »djeMeHTOB 1-4 mnepuonoB Ilepuoguueckoi
cuCTeMbl Xxumuueckux diiemeHToB .M. Mengeneesa, ucnonb3ys
MOHSATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHIY,
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHMS CBOMCTB  XUMHUYECKHX
AJIEMEHTOB U UX COEIUHEHUN N0 nepuoaam u rpynnam [lepunonnueckon
CHCTEMbI XUMHUUYeCcKuX 3jeMeHToB JI.11. MenneneeBa
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ChopmMupoBaHHOCTh yMEHUW XapaKTepu30BaTh (OMHUCHIBATH) 0OIIHE
XMMHUYECKUE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3IMUHbBIX KJIACCOB,
NOATBEPAKAATh  CYIIECTBOBAHUE  T'E€HETUYECKOM  CBA3M  MEXKIY
HEOPTraHUYECKUMHU BEIIECTBAMU C MIOMOIIBIO ypaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIMI
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ChopmMupoBaHHOCT ~ yMEHUH  YCTaHaBJIMBATh  MPUHAJJIEKHOCTD
HEOPTaHUYECKUX BEIIECTB IO MX COCTABY K ONPEACIEHHOMY KIaccy
(rpymnme) coelMHeHU (MPOCThIE BEIIECTBA - METAIbI U HEMETaJlIbl,
OKCHJIbI, OCHOBAHUSI, KUCIOTHI, aM(bOTEPHBIE THIPOKCHUIBI, COJIN)

2.5

ChopMHpOBaHHOCT YMEHHUH HCIIONB30BATh XUMHUYECKYIO CHUMBOJIUKY
JUIS COCTaBJIEHUs (DOPMYJT BEILIECTB ¥ YPAaBHEHUI XUMUYECKUX PEAKIIHiA,
cucrteMatnyeckyro HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIbIN ras,
aMMUaK, rali€Has U3BECTh, HErauéHast U3BECTh, TUTHEBAS COAQ, TUPUT U

JIpyTHre)

2.6

CdopMHUpOBaHHOCT, YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKHX BEIECTB PAa3IMYHBIX KIIACCOB,
MOJTBEPXKIATh  CYIIECTBOBAaHWE  TI'E€HETHYECKOW  CBSI3U  MEXKIY
HEOPTaHUYECKUMU BEIICCTBAMHU C TIOMOIIIHIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUI

2.7

CdopMupOBaHHOCTh YMEHUHN IUIAHUPOBATH M BBINOJHITH XUMHYCCKHM




OKCMIEPUMEHT (pa3jioXeHHe TepOKCHIa BOAOPOJa B MPHUCYTCTBUU
KaTajan3aTopa, OMpeesieHHe Cpeabl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HMHIWKATOpPA, BIUSHUE pPA3NMUYHBIX (HAKTOpPOB Ha
CKOpPOCTh ~XMMHUYECKOW pEakIuu, peakldd HOHHOTO OOMeHa,
KaueCTBEHHBIC PEAKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHUS, pEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 IO TeMaM
«Metamnbsl» 1 «HeMeramib») B COOTBETCTBUU C MPABHJIAMU TEXHHUKHU
O0e3omacHOCTH TpU OOpalleHWH C BEIIECTBAMH H JIa0OPaTOPHBIM
obopynoBaHUEM; MPEICTABIISTH pe3yabTaThl XUMHUYECKOTO
AKCIIEpUMEHTa B (pOpMeE 3ammicH ypaBHEHUN COOTBETCTBYIOIIUX PEAKITHIMA
1 (OpPMYITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yIhTATOB

2.8

CdopmupoBaHHOCTH YMEHMM COOJIOJATh IMpaBUjia  [OJIb30BAHUS
XUMHUYECKON TMOCyl0H M JabopaTOpHbIM O0OpYIOBAHHMEM, a TaKXKe
npaBuia 0OpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 110
BBITNIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB

2.9

ChopmMHupoBaHHOCTH YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKale B OCHOBE IPOMBINIJICHHOTO TMOJYYEHHUS CEPHOM KHCIOTHI,
aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh MpPEACTaBICHUN 00 0oOImmx
HAyYHBIX MPUHIUIAX W DSKOJOTHYECKUX MpoOieMax XUMHUYECKOTO
IPOM3BOCTBA

XUMUS U )KU3HL. PacuéTrl

3.1

CdopMupoBaHHOCTh TPEACTABICHUM O XUMHUYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN
OpUpoAbl, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIHMOHATIBHOM  TPaMOTHOCTH, HEOOXOAUMON  jid  peleHus
NPaKTUYECKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOIO OTHOUIEHUS K
CBOEMY 3J0POBBIO U IPUPOJHOM cpeie

3.2

ChopmMupoBaHHOCTh YMEHUIN KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO
uH(OpMAIMIO, TOJIyYaeMyl0 $3 pPa3HbIX WCTOYHUKOB (CpencTBa
MacCcOBOM KOMMYHUKAIIUU, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTH yMEHUW COOJIIOAATh MpaBHIIa SKOJOTHYECKU
1[€J1eCO00Pa3HOr0 MOBE/ICHUS B OBITY U TPYIOBOM J€ATEILHOCTH B LEISIX
COXpaHEHUs1 CBOETO 3/I0POBbsl U OKPYXKAIOLEH TPUPOIHON Cpebl
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Oco3HaBaTh OMACHOCTb  BO3JCHCTBUA HAa JKUBbIE  OpPraHU3MBI
ONpeleIEHHBIX BEIIECTB, TOHMMAas cMbica nokasarens [1/IK, moscHaTs
Ha TpHUMEpax CrocoObl YMEHBIICHUS U MPEIOTBPALICHHUS UX BPEIHOTO
BO3JICMCTBHsI HA OPraHU3M YeJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUI MPOBOJAUTH BBIYUCJICHUS c
UCIIOJb30BAaHUEM TMOHATHUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKUX PEAKIUAX, MACCHI
BEIECTBAa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
TerI0Boro 3p¢ekra peaki Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHHUS SHEPTUU




IIposepsiemvbie snemenmol cooepoicanus (11 knacc)

Kox

[IpoBepsieMbIil AJIEMEHT COAEPKAHUS

TeopeTnyeckre OCHOBBI XUMUHU

1.1

XUMUUECKUN 37eMeHT. AToM. Snpo aroma, HU30TONBIL. DIEKTPOHHAS
00oJi0uKa. DHEpreTUYeCcKue ypoBHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d-anemenThl. OCOOEHHOCTH pacipeieiIeHHs HIEKTPOHOB IO OpOUTAIISAM
B aToMax »JJIEMEHTOB TMEPBbIX YETHIPEX TMEPHUOAOB. JIEKTPOHHAs
KOH(UTYypaIysi aTOMOB

1.2

[Tepnoanyeckuii 3akoH u [lepruoanyeckas cucTeMa XUMUYECKUX SJIEMEHTOB
J.. MenneneeBa. CBsA3b NepUOaUYECKOrO0 3akoHa u Ilepuoanueckoit
CUCTEMBbl XHUMHUUYeCKUX diieMeHTOB .M. MenueneeBa ¢ COBpPEMEHHOMU
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB
[0 rpynmnaM v nepuojaam. 3Ha4eHUEe MEPUOJIUYECKOTO 3aKOHA B PAa3BUTUU
HAyKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BuJbl XUMHYECKOW CBSI3U
(koBayieHTHasl HEMOJSpHAs U NOJIApHAs, HOHHAsA, MeTaumyeckas). MoHsl:
KaTHOHBI M aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XMMHUYECKON
CBs131 (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN ). BogoponHas cBs3b

1.4

BaneHTHOCTE. QHCKTPOOTPI/H_I&TCJIBHOCTL. CreneHb OKHUCIICHUS

1.5

BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BeIEeCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBa BEILECTB OT THUIA KPUCTAJUIMUECKOW PEHIETKU.
[TonsiTe 0 AUCTIEPCHBIX cUCTeMax. VICTUHHBIE U KOJUIOMIHBIC PACTBOPHI.
MaccoBasi 10Jisl BEHIECTBA B pACTBOPE

1.6

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknatypa
HEOPTaHUYECKHUX BEIIECTB

1.7

Xumudeckas peaknusa. Krnaccudukamuss XMMHYECKHUX — peakiuid B
HEOPTaHWUYECKOW U OpPraHWYECKOW XHUMHHM. 3aKOH COXPAHEHHUS MAacChl
BEILIECTB, 3aKOH COXPAHEHHUS M TMPEBpAIECHUS DYHEPTUH NMPH XUMHUUYECKUX
peaKIusiax

1.8

CKOpOoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOpOB

1.9

OO6partumpie peakiuu. XuMU4Ieckoe paBHoBecue. DaKTOPhI, BIUSIONINE HA
COCTOsIHME XuMHUecKoro paBHoBecus. [Ipuniun Jle [Hlarenbe

1.10

DnekTponuTryeckas aucconmanus. CWIbHBIE W CIIA0ble 3JICKTPOJIHTEHI.
Cpena BOJHBIX PAcTBOPOB BEIICCTB: KHCIAs, HEWTpaJIbHAs, IIEIOYHAS.
Peaknum nosHoro oomena

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC pCaKnuun

HCOpFaHI/I‘{CCKa}I XUMUA

2.1

Hemeranner. Ilosmoxenne HemeraiuioB B Ilepuoamueckorn cucreme
xumudeckux dsneMeHToB .M. MenneneeBa M OCOOCHHOCTH CTPOCHHUS
aToMoB. @U3NYECKHE CBOMCTBA HEMETAIIOB. AJIOTPOINS HEMETAIUIOB (Ha
puMepe KUCIopoaa, cepol, hocdopa u yrireponaa)

2.2

XUMUYECKUE CBOMCTBA BaKHEUIIIMX HEMETAIJIOB (TaJIOT€HOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpEeMHHs)) M WX COCNUHEHHHA (OKCHJIOB,




KHCJIOPOJICOJIEPKAIUX KHUCJIOT, BOJOPOJHBIX coeauHeHuit). [Ipumenenue
Ba)KHEHIINX HEMETAJUIOB U UX COEIMHEHUN

2.3

Mertasmel. [lomoxxenue metaiioB B [lepruoanyueckoi cucTteMe XUuMUIECKUX
sanemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUS BJIEKTPOHHBIX
ob6onouek aTtomoB MeramwioB. OOmue ¢u3ndecKkrue CBOWCTBA METAJUIOB.
CniaBel METAJIOB. DIEKTPOXUMUYECKUH Psii HANPSIKEHU METAJIOB
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XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAUIOB (HATPUM, KUK, KadblUU,
MarHui, alIOMUHUH, IIUHK, XPOM, JKEJIe30, Me/Ib) U uX coequHenuit. Oomue
croco0BI MOTy4YeHus MeTauioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnyeckas CBs3b HCOPraHM4YCCKUX BCIICCTB, IIPHHAAJICIKAIINX K
Pa3JIUYHbIM KJIaCCaM

XUMHUS U )KA3HD

3.1

Ponp xuMuu B oOecrieueHnn YKOJIOTHIECKOM, SJHEPTETUUECKON U MHIIEeBOU
O0e3omacHOCTH, pa3BUTHH MeEAUIUHBL. [loHATHE O HAy4YHBIX METO/ax
MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUN

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX TPOMBIIIICHHOTO
ITOJIyYEHHMS BKHEUIIINX BEIIECTB. YEI0BEK B MUPE BEIIECTB U MATEPUAIOB:
BaXHEHIINE CTPOMTENIBHBIE MATepUasbl, KOHCTPYKIIMOHHBIE MaTepHabl,
KpPAacKH, CTEKJIO, KEpaMHKa, MaTEPUAIIb] JUIsl JIEKTPOHUKY, HAHOMATEPHUAJIbL,
OpPraHUYECKUE U MUHEpaAJIbHbIE YI0OPEHMUSI

3.3

XumMus u 300POBLEE YCIOBCKA: IMpaBUJla HCIIOJIB30BAHHA JICKAPCTBCHHLBIX
ImpemnaparoB, IIpaBujia 0e301acHOr0 MCITOJb30BaHMS nperapaToB OBITOBOI

XNMHUH B HOBCCHHCBHOﬁ AKN3HHU

Yuebno-memoouuecrkoe obecneuenue oopazosamenvHozo npoyecca

1. T'a6puensu O.C., OctpoymoB WN.I"., CnagkoB C.A. «Xumus», yaeonuk 10 kiacc.
2. T'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A. «Xumus», yueonuk 11 kmacc.




