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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
®denepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUs (elepanibHO 00pa3oBaTENbHON MPOTPAMMBI CPETHETO OOIIEro
obpazoBanus (POITI COO), mpencraBneHHbIx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
craugapre COO, c¢ yuérom Konuenuuu mnpenojaBaHuss Y4eOHOTO MpeaMeTa «XUMUS» B
oOpa3oBaTenbHBIX  opraHmzammsx  Poccuiickoit ~ Dexepannu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPaMMBbl, M OCHOBHBIX TMOJIOKEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit denepanuu Ha nepuon g0 2025 roga» (Pacnopstkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMbl N0 XMMHUH, K OTNpPENETICHUI0 OOIIel cTpareruu
o0Oy4eHHs, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YUEOHOTO TpeaMera «XHUMHSD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyaidbHbIe mosoxkerns PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJiel, COJEp:KaHUs, pe3yJbTaToB OOy4deHHs U TpeOOBaHWA K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3oBaHUE, MOTYyIaeMO€ BHIMTYCKHUKAMH 00IIe00pa3oBaTeIbHON OpraHu3alinui,
SBIISIETCSI HEOTHEMJIEMOW YacThl0 WX o0O0pa3oBaHHOCTH. OHO CIY)KHT 3aBEPIIAONIAM ATAIlOM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOUYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
IpUpObl, (POPMUPOBAHMSI MUPOBO33PEHUS M OOMIEH KyJIbTyphbl YEJIOBEKa, a TaKkKe SKOJIOTHYECKU
00OCHOBaHHOIO OTHOILIEHHUS K CBOEMY 3J0POBbI0 M INPHPOJIHOW cpepe. Peamusyercs xumuueckoe
oOpazoBaHHe OOYYarONIUXCS Ha YPOBHE CpemHero ooOmiero oOpa3oBaHHS CpeACTBAaMU Y4eOHOTO
npeamera «XUMHs», COJEpKaHUe M MOCTPOEHHE KOTOPOTO ONPEAEIEeHbl B IPOrpaMMe MO XUMHUH C
yuéToM cnenu(UuKy HayKu XMMHHM, €€ 3HAueHUs B MO3HAHUU IPUPOABI U B MaTEpUANbHOMN JKU3HU
oOmiecTBa, a Takke C y4éToM OOMMX IeJed W INPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpesiHero obuiero oopasosanus B Poccuiickoit denepanun.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpPaeT 0coOyl poJib B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMupoBaHHE PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpEICTaBIECHUS 00
OKpYXKaloIlleM MUpPE KaK O €IMHCTBE MIPUPO/Ibl U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XUMUHU Ha OCHOBE
IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHpa, OCO3HAHMSI B3aMMOCBS3U MEXIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYSI C APYIrMMHM €CTECTBEHHBIMH HAayKaMM, XUMHS CTajla HEOTbEMJIEMOil
YacThI0O MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIICHIHOTO TPYAa M U3HU KaXJOTO WieHa
oOmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJIOTHM
HampaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — ChIPHEBOIA,
SHEPreTUYECKO, MUILEBOM, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 3710POBbSI.

B cootBerctBMM ¢ OOmMMH ILeNIMH M TNPUHLMIAMH CpeIHEro oOmero ooOpazoBaHMs
cojepxkanue mnpeamera «Xumus» (10-11 kmaccsl, 0a30BBI ypOBEHb H3y4YEHHs) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO MOJIrOTOBKY OOYyJaromuxcs, HEOOXOIUMYI0 UM IJs
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHs B JKU3Hb COLUYMa,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocCTaBisIOMMUMHU TpeaMeTa «XUMU» ABISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«OO0mas 1 HeopraHu4yeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOM XMMMHU (C BKJIIOUYEHHUEM 3HAHUNA U3



oOmiell XUMUM) U opranudeckoi xumMuu. PopMUpOBaHME JAHHOW CHUCTEMbl 3HAHUUA MPH HU3Y4YCHHH
npeaMera 00ecreynBaeT BO3MOXKHOCTH PACCMOTPEHHMS BCEr0O MHOTrOoOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkanuss KypcoB — «OpraHudeckas xuMmus» U «OOmas u HeopraHmueckas
XUMUSD» CPOpPMHpOBAaHA B MpOrpaMMe IO XMMHM Ha OCHOBE CHCTEMHOTO IOJXOAa K H3YyYCHHIO
yueOHOTO Marepuaja M OOYyCIOBJICHAa MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHWH Ha
ONpEJENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKol XUMHHU BELIECTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCHUYECKON TEOPUHM CTPOEHHUS OPraHUMYECKUX COECIUHEHHH, a Takke
Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX MPEICTaBICHUM O cTpoeHUM BeriecTB. CBeneHus: 00
M3Yy4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTMUYECKU
aKTUBHBIX COEAMHEHHH. B Kypce opraHuueckoil XuMuu MOJIy4aroT pa3BUTHE CHOPMHUpPOBAHHBIE Ha
YpPOBHE OCHOBHOrO 00I1ero o0pa3oBaHUs MEpBOHAUYAIbHBIE MPEICTABICHHUS O XUMHUYECKOW CBS3H,
KJIaCCU(UKAMOHHBIX TMpPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT HX CTPOEHUS, O
XUMHYECKON PEaKIUH.

Ilog HOBBIM yrjaom 3peHuss B npeamere «XuMHsD» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPETHUYECKUH MaTepuan u
(akToJIOrMuecKue CBEAEHUS O BEIEeCTBAX M XMMHUYECKOM peakiuu. Tak, B 4YacCTHOCTH, B Kypce
«OO0masi W HeopraHuyeckas XUMHA» OOydYaloIUMCA TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEPHOJMYECKOTO 3aKOHA C OOIIETEOPEeTHYECKUX U METOJOJIOTMYECKUX MO3MIUM, Tiydxe
MOHATh MCTOPHYECKOE M3MEHeHWEe (YHKIIUHA ITOTO 3aKOHA — OT 000OImaromed 10 OObsICHSIOMmENH U
MPOTHO3UPYIOLIEH.

Enunnas cucrema 3HaHMIT O Ba)KHEHMIIMX BEIIECTBaX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX W
MIPUMEHEHHUH, a TAK)KE€ O XMMHUYECKHX PEaAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHMS
nonosHsieTest B kKypcax 10 u 11 kmaccoB anemMeHTaMu coaep KaHus, UMEIOIIUMHU KYJIbTYPOJIOTMUECKHUI
U TPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3U XUMHUHU C APYTUMU
HayKaMH{, pacKpbIBalOT €€ pOJib B IIO3HABATEIIBHOW W IPAKTUYECKOM JESATENbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBRXEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUM M MPAKTUUYECKUX
MPWIOKEHUH XUMHUHU, T[OMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HH(DOPMALIMIO U IPUMEHSTh
e€¢ JuIsl  TONOJIHEHMsS  3HAHWW, pEUIeHUS  HHTEJUIEKTYaJbHbIX M OKCIEPUMEHTAJIBHBIX
HCCIIeIOBATEeNIbCKUX 3a/lad. B 1enoM cojepkaHue ydyeOHOro mpeamera «XUMUs» JaHHOTO YpPOBHS
W3Y4YEeHHUS OpPUEHTHPOBAHO Ha (QOopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI ISt
noHUMaHus Quiocopckux uAeH, TaKuX Kak: MaTepuagbHO€ EeIMHCTBO HEOPraHWYEeCKOro U
OpPraHUYECKOTO0 MUPA, O0YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM IKCHEPUMEHTA M PEIICHUS MPOTUBOPEUHI MeXITy HOBBIMH (pakTamu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B PELICHUU HKOJOTMUYECKUX IpoldiieM, a
Takke MpobiieM cOepexeHs] YHEPreTUYECKUX PECypPCOB, ChIPbs, CO3[JaHUS HOBBIX TEXHOJOTHI U
MaTepuaios.

B muiane pemieHus 3ajjau BOCTIMTAHUS, Pa3BUTHS W COIUAIM3AIMUA OOYJArOIIUXCS MPHUHSITHIC
IIPOrpaMMON 10 XUMHM TOJXOAbI K ONPEICIEHUI0 COAEP)KAHHUA U IOCTPOCHHS IpeaAMETa
MperycMaTpuBarT GOopMUpPOBAHUE YHUBEPCATBHBIX YU€OHBIX ACHCTBUM, UMEIOMUX 0a30BOE 3HAUCHUE
JUIs  Pa3MyYHBIX BHUAOB JCSITENBHOCTU: pEIIeHHs MpoOieM, TMOWcKa, aHaiu3a U o0paboTKU
uHpopMalliy, HEOOXOJWMBIX s TPUOOPETeHHS OMbITa MNPAKTUYECKOW U HCCIEeI0BATENbCKON
NEeSATENbHOCTH, 32aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUMU.

B mpakTuke mpemnomaBaHus XMMHUHU Kak Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, TaK M Ha
YPOBHE cpeHero oOuiero oOpa3oBaHus, MPH ONPENEIIEHUN COAECPKATEIbHON XapaKTePUCTUKU Iesei



WM3y4YeHUs TMpeaMEeTa HalpaBJIEHUEM TIEPBOCTENEHHON 3HAUYUMOCTH TPAAUIIMOHHO MPU3HAETCS
dbopMHpOBaHHE OCHOB XUMHUYECKOW HAayKd Kak oOO0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOU JEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKON TOYKHM 3pPEHUSI TAKOW IMOJXOJ K OMPEACNCHUIO IeJIe M3ydeHUs NpeIMeTra SIBISETCS
BIIOJIHE OTIPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUsI TJIABHBIMU EISAMU U3y4EHHUS MpeaAMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIISATOTCA:

e (opmupoBaHUE CHCTEMBI XUMHUYECKUX 3HAHWN KaK BaXKHEUIIICH COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIekaT KIIFOUEBBIC MOHATHUS, (yHIaMEHTAIbHbBIC
3aKOHbI M TEOPUU XHMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TOHHMMAaHHE CYIIHOCTH
JOCTYITHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpPHEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e ¢dopMHUpOBaHHE M pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB M
XUMHUYECKUX PEaKlnid, HEOOXOAUMBIX TSI TPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCS B MUPE
BEIIECTB W XHUMHYECKHX SIBIICHUM, HMMEIONIMX MECTO B TMPHUPOJIE, B MPAKTUYECKOU U
MMOBCETHEBHOM KM3HU,

® pa3BUTHE YMEHUW U CIOCOOOB NEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJIEHHEM M O0BSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TPaBHII 0€30MacHOTO OOpaIeHHs C BEIIECTBAMU.

Hapsiny ¢ »Tum, conmepkaTtenbHas XapakTEpUCTHKa IeJed W 3ajad W3Y4YeHHsS NpeaMeTra B
MporpaMMe IO XMMHUW yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMU NMPUOPHUTETAMH B
cucteMe cpeaHero oOmiero ooOpazoBaHus. CerogHss B TPENOJaBaHUM XHMHUH B OOJBIICH CTETICHH
oTIaéTcsl MPEANOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHus oOydeHHs, OpUECHTHUPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I111€00pa3oBaTeIbHON OpraHu3aliy, BIaJCIONIero He HabopoM 3HaHUM, a
(YHKIIMOHATBHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOTO MOJIyYEHHS 3HAHUH U
MIPUMEHEHUSI X B peabHOM JKU3HU JUIs PEIICHUs TPAKTUUYECKUX 3a1au.

B cBs3u ¢ 9TUM IpH u3ydeHUU npeaMera «XUMUs» JOMUHHUpYIOIIee 3HaYyeHHe MPHOOpeTaroT
Takue LEeIH U 3a/1a41, KaK:

ajanrtanus oOydyaroluxcs K YCJIOBHMSIM JMHAMUYHO DPa3BUBAIOLIErOCs MUpa, (HOpMUpOBaHUE
UHTEJUIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;

¢dbopMupoBaHre y 00ydarolUXcs KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIMIA), MUMEIOIINX
YHHUBEPCAIbHOE 3HAUCHUE IS PA3JIMYHBIX BUJOB JIEATEIbHOCTHU: PEIICHUs Mpo0ieM, MOKCKa, aHaIu3a
u o0paboTku uHGPOpPMALUU, HEOOXOJUMMBIX Ui MPHOOPETEHUs OMNbITa JEATEIBHOCTH, KOTOpas
3aHMMAaeT BAXKHOE MECTO B NO3HAHMM XUMHUH, a TaKXKe i1 OLEHKU C MO3HUIUNA SKOJOTHYEeCKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YeJIOBEKa U
MIPUPOIHYIO CPEAY;

pa3BUTHE TIO3HABATENHHBIX HWHTEPECOB, MHTEIUIEKTYallbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENHHO MPHUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH TMOTPEOHOCTSIMHU, MCIOJIB30BaTh COBPEMEHHBbIE HH()POPMAIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHaIu3a yueOHO 1 HaydYHO-TIONMYASPHON HH(OPMALIMK XUMHUYECKOTO COJIEP>KaHUS;

dbopMHpoBaHHE M PA3BUTHE y OOYYAIOUIUXCS ACCOLIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOM0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPHUMEHTA;

BOCITUTaHHE Y O0yUJaroNIuXcs YOSKIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XUMUH, €€

BKHOUM POJIM B PEIICHUH TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TTOTIOTHEHUS



SHEPTEeTUYECKUX PECYpPCOB M COXPAHEHHUS HPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe)KHOTO OTHOLICHHS K TPUPOAE M CBOEMY 3JI0OpPOBBIO, a TaKKe TMPHOOPETEHUsI OIbITa
HCIIOJIb30BAHHUA MMOJTYUCHHBIX 3HAHUM U IPUHATHA T'PAaMOTHBIX pemeHHﬁ B CUTyallUdX, CBA3aHHBIX C
XUMHNYCCKHUMU ABJIICHUAMU.

B ydeOHOM 11aHe cpeaHero oomero o0pa3oBaHus MpeaMeT « XUMEsD 0a30BOTO YPOBHS BXOJUT
B COCTaB MpeIMETHON 00acTi «ECTECTBEHHO-HAYYHBIE IPEIMETHI.

OO1ee ymnciio 4acoB, OTBEAEHHBIX JUISl U3YUEHUS! XMMHUH, HAa 0a30BOM YPOBHE CPEIHEr0 00ILEro
oOpasoBanus, cocraisier 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI OPraHU4YeCKON XUMUM

[Ipeamer opranuyeckoi XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJYUCHUH HOBBIX
BELIECTB M MaTepuanoB. Teopust cTpoeHus opraHumdyeckux coeauHeHuit A. M. Byrneposa, eé
OCHOBHBIC TOJIOKeHUsl. CTpyKTypHBIE (DOPMYIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHs.
XuMu4deckasi CBSI3b B OPraHUYeCKUX COCTMHEHHSIX — OJIMHAPHBIE i KPaTHBIC CBSI3U.

[IpencraBnenne o kiaccuukanuu OpPraHMYECKHX BemiecTB. HomeHkmaTypa OpraHM4ecKux
COCIMHEHUH (CHUCTEeMaTH4eCKas) U TPUBHAIBHBIE HA3BaHUS BAXKHEHMIIUX TPEICTAaBUTEIICH KIACCOB
OpPraHUYECKUX BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbI M3yYEHHUS BEIIECTB W WX IMPEBpAlIEHUN: O3HAKOMIICHHE C
oOpasaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OPraHWYECKUX BEIECTB, HAOJIOJCHHE W OMUCAHWUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuH (IJIaBJIeHUE, OOYTIMBAHNUE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psa. Meran u 3TaH — mpocTennime
MPEACTABUTENMN aJKaHOB: (U3MYECKHE U XMMHUUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHHS W TOPEHHUs),
HAaXO0XJEHUE B IPUPOJIE, TOTYYECHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHH psi. OTUIEH W MNPONWIEH — MPOCTEUIINE
MPEACTaBUTENN AJIKCHOB: (U3WYECKUEe W XHMHYECKHE CBOWCTBA (peakuuW THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIPATAIINH, OKHCJICHHS U TIOJMMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Ankamuensl: OyramumeH-1,3 u wmetunOyraamen-1,3: cTpoeHHE, BaXKHEHIINE XUMHUYECKHE
CBOMcCTBA (peakuus moaumepu3anun). [loydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUN psia. ALETUIICH — MPOCTEHIITUI
MPEACTaBUTENh QJIKHHOB: COCTaB, CTpOEHHE, (PU3MUECKHE M XUMHUYECKHE CBOWMCTBA (peaKIuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYYCHUE U IIPUMCHECHHE.

Apenbl. beHzois: cocraB, cTpoeHue, (QHU3NYECKHE M XUMHUYECKHE CBOKMCTBA (peakuuu
raJlOreHUPOBaHUS W HHUTPOBAHUA), TMOJydeHHWEe U TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue U Xumuueckue C80UCMBA (peakyuu 2alo2eHUpo8aHus U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHUeCcKas CBSI3b MEXY YIJIIE€BOJOPOAAMH, TPUHAIIEKAITUMU
K pa3JIM4yHbIM KJIaccaMm.

[IpupoaHble HCTOUHUKH YTIIeBO0poA0B. [Ipupoanblit ra3 u nomytHsle HeTsHBIE ra3bl. HedTh
n e€ mpoucxoxaeHue. CrnocoObl mepepabOTKH HEPTH: TEPEroHKa, KPEeKUHT (TePMHUYECCKHUH,
KaTaJuTHuecKuil), muponus. [IpoaykTel nepepaboTku HEDTH, MX TPUMEHEHUE B IPOMBILIUICHHOCTH U B
ObITy. KaMeHHBII yToJb ¥ IPOYKTHI €ro nepepaboTKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M UX IMPEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3liaMu IjIacTMacc, KaydyKoB M pe3uHbl, KoJutekiuu «HepTb» u «YToap», MOIenupoBaHHe
MOJIEKYJN YIJIEBOJIOPOJIOB U TalOT€HONPOU3BOIHBIX, TPOBECHHE MPAKTHUYECKOW pabOThl: TMOTyYCHHE
STUJIEHA U U3yUYEHUE €T0 CBOMCTB.

PacuérHbie 3amaun.




Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO
BEIECTBA WJIM MPOYKTa PEaKIMU MO M3BECTHBIM Macce, 00BEMY, KOIMUECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WJIK IPOJAYKTOB PEAKIIHH).

Kuciaopoacoaep:xanme oprannyeckune coeMHeHUs

[IpenenpHBIC OAHOATOMHBIC CITUPTHI. METaHO M 3TAHO: CTPOCHHE, (PU3HUECKUE U XUMHYCCKUC
CBONMCTBa (peakmWy C aKTHBHBIMH METAJUIAMH, TaJOTCHOBOJOPOJAMH, TOPCHHE), NPHUMCHCHHE.
BonoponHbie cBsi3u MeXIy MOJIEKyJlaMu CHUpToB. JleicTBHE MeTaHOJIa W ITaHOJA HA OPraHu3M
YeJI0BeKa.

MHOT0aTOMHBIC CIUPTHL. DTHIJICHTIUKOJb W TIUICPUH: CTPOCHUE, (PU3NUYCCKUE U XHUMHYCCKUC
CBOMCTBa (B3aMMOJICHCTBUE CO MICIIOYHBIMH METAJUIAMH, KA4eCTBEHHAs PEaKIHs Ha MHOTOATOMHEIE
cnupThl). JleiicTBHe HA OPTaHU3M YelioBeka. [IpruMeHeHne TIuIepruHa 1 STUIICHTTHKOJIS.

@deHo: CTPOEHHE MOJIEKYJbl, (pU3MYecKHe W XUMHUYecKue cBoicTBa. TOKCHMUHOCTH (peHoua.
[Ipumenenue enoua.

Anpaerunsl U kemonwvl. @opManIbIeTHI, alleTATbACTUl. CTPOCHUE, (PU3UUECKUE U XUMUUYECKUE
CBOHMCTBa (pEaKIWHM OKHWCICHHS W BOCCTAaHOBIICHUS, KAYECTBEHHBIC PEAKIMH), TOJIYYCHHE U
MIPUMCHCHHE.

OIHOOCHOBHBIC TIpEJIC/IbHBIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M YKCYCHAas KHCIIOTHI:
CTpoeHUe, (DU3HUECKHe M XUMHUYECKHE CBOMCTBa (CBOWCTBa, OOMIME JUIS Kiacca KHUCIIOT, PEaKITHs
sTepu(UKAINN), TTOTydeHUEe U MpuMeHeHne. CTeapruHOBasI M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTEIIN
BBICIIMX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KApOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBUE.

CrnosxHbIe 23pUpPHI KaK IPONU3BOTHBIC KApOOHOBBIX KUCIIOT. [ HIpONIH3 CIOKHBIX 3PUpPOB. JKHUPHI.
I'maponus xupos. [Ipumenenue xupoB. brosiorndeckas posb KUPOB.

VYrieBoapl: cocTaB, KiacCHU(UKAIMSA YriIeBOJAOB (MOHO-, AW- M TOJucaxapuisl). ['moko3za —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYIbI, (PU3NUecKhe U XUMUYECKHE CBOMCTBA
(B3aumopeiictue ¢ ruapokcuaom mean(ll), okucaeHrne aMMuadHBIM pacTBOpPoM okcuma cepedpa(l),
BOCCTaHOBJIEHUE, OpPO’KEHUE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE, IPUMEHEHUE, OUoJIorndecKasi poJib.
®ortocunTte3. PpykTo3a Kak H30MEp IITHOKO3bI.

Kpaxman u wnemmono3a Kak OpUpoJHbIe moiuMepbl. CTpoeHHe Kpaxmalla U LEeJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClIepUMEHTAIbHBIE METOJbl HM3Yy4eHHS BEIIECTB M HUX [pEeBpallleHui: MPOBEICHHE,
HaOJI0JIeHNEe M OMHCaHWE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIC peaKlUu
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe »dTaHona okcuaoM Meau(ll)), MHOTOaTOMHBIX CIUPTOB
(B3ammoseiictBue TimiepuHa ¢ ruapokcugom Meau(ll)), ampmermmaoB (OKUCICHHME aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) m ruppokcuaom memu(ll), B3aumojelcTBHE Kpaxmana C HOJIOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenus mo ypaBHEHHUIO XMMHUYECKOW peakiuuu (Macchl, 00bEMa, KOTUYECTBA HMCXOIHOTO
BEIECTBA WJIM MPOJIYKTa PEaKLUU MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHIH).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIIOTHl Kak amQoTepHble OpraHuveckre coenuHeHus. Du3ndyeckrue U XUMHUYECKHE
CBOICTBa aMUHOKHUCIIOT (Ha MpUMepe TIuiuHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuab.

benku kak mpupoaHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. llepBuuHas, BTOpUYHAs U
TpeTUYHas CTPYKTypa OenkoB. XWUMHYECKHE CBOWCTBA OENKOB: THIPOJN3, JCHATypalus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKcIepUMEHTAIbHbIE METO/IbI U3YUEHHS BEIIECTB U UX NPEBPAICHH: HAOII0ACHUE U OTIHCAaHUE
JI€MOHCTPAIIMOHHBIX OTIBITOB: IeHATypalysl OCJIKOB ITPHU HArPEeBaHUH, LIBETHBIC PEAKIH OCITKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcCHOBHbIE TIOHATHA XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTEHEHb NOJUMEPU3ALMH, CPEAHSSI MOJIEKyJsspHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — OJIMMEPU3aLMsl U OJUKOHACHC AL

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEHHS BEIIECTB W HUX IPEBpPALICHUI: O3HAKOMJIEHHE C
o0pa3maMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaIMeTHBIX CBA3€M IpU M3ydyeHUMM opraHuudeckoil xumuu B 10 Kimacce
OCYILIECTBJISIETCS] Y€pPE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH,
SIBJISFOIUXCSI CHCTEMHBIMHM JUTSl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOuiue ecTeCTBEHHO-HAay4YHbIE MOHSATHUS: ABJIEHUE, HAy4YHbIH (DAaKT, rumoresa, 3aKOH, TEOPHS,
aHaJIu3, CHHTE3, KiIaccupuKalus, MNEePUOAUYHOCTb, HaOJIOJIEHUEe, H3MEPEHHUE, HKCIEPUMEHT,
MOJIEIUPOBAHUE.

Oduznka: maTtepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, SHEPreTH4YeCKU YpOBEHb,
BEIIIECTBO, T€JO0, 00BEM, arperaTHoe COCTOSIHME BeEIlecTBa, (hU3MUECKHWE BETUYMHBI U €AMHUIIBI MX
H3MEpEeHUsl.

buonorus: kmerka, opraHusM, Ouocdepa, oOMeH BelleCTB B OpraHusme, (GOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OEJIKH, YIIIeBOIbL, KUPHI, (PepMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

TexHoOTHs: NHINEBBIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMTAHUS, MOIOIIHME CPEACTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE IpernapaThl, MAaTepHalbl W3 HCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XUMHUYECKUH dJIeMEeHT. AToM. SIIpo aToMa, H30TOMbI. DIIEKTPOHHAs 000J109Ka. DHEPTreTUUECKHE
YPOBHHU, TMOAYPOBHH. ATOMHBIE oOpOHTanu, S-, P-, - smemeHThl. OCOOCHHOCTH pacmpeae/ieHus
AJIEKTPOHOB MO OpOUTaIsIM B aTOMax »JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS
KOH(UTrypanus aToMoB.

Ilepuoanueckuii 3akoH u [lepuoguueckas cucrema xumuiueckux snemeHToB JI. . Menpeneesa.
CBs3p nmepuoauueckoro 3akoHa u Ilepuoauudeckoil cucrembl xumudeckux osnemeHtoB J[. WM.
MenaeneeBa ¢ COBPEMEHHON TEOpUEW CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYINIaM U MEPUOIaM.
3HavYeHHe NePUOJUUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BeriecTBa. XUMUYeCKasi CBsI3b. BUabl XuMu4eckoil cBsA3M (KOBAJICHTHAs HEMOJspHAs
U TIOJNSIpHAs, MOHHASA, METaJUTMuecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XMMHUYECKOW CBSI3U
(oOMeHHBIN ¥ JOHOPHO-AKIENITOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATENFHOCTb.
Crenenb okucnenus. MIoHbl: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUsA. 3aKOH IMOCTOSIHCTBA COCTaBa
BeliecTBa. THUIBl  KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIMA
KPUCTAJUIMYECKOMN PEIIETKHU.



[lonatue o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOphHL. MaccoBasi most
BEIllECTBA B pacTBOpE.

Knaccudukanuss Heopranmveckux coeauHeHuil. HoMeHKknatypa HEOpPraHMYECKHMX BEIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumunyeckas peakuus. Kiaccupukanys XUMUYECKMX peakuuii B HEOPraHUYECKOH U
OPraHWYECKOW XMMHH. 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs W TMPEBPAICHUSA
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3nuyHbX (akropoB. OOpaTUMbIe pEaKLUU.
Xumuueckoe paBHoBecue. DakTophl, BIMUAIONIME HA COCTOSTHUE XUMHYECKOro paBHOBecus. [IpunHimn
Jle laTense.

OnektponuTudeckas aucconnanus. CuibHbIE W clla0ble 31eKTpoJiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJTOYHAS.

OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEpPUMEHTAIBHBIE METO/IBI M3yYEHHUs BEIIECTB M WX MPEBPAIICHUI: JEMOHCTpALUs TaOJIHUIL
«Ilepnognueckass cucremMa xumuyeckux smemeHToB [l WM. MenneneeBa», H3ydeHUE MOJEIEH
KPUCTAJUTMYECKUX PEMIETOK, HAOTIOIEHHE U ONMCAaHNEe JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noXkeHrue MEepoKCHaAa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa, OMPEICTICHHE CPeIbl PacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHIMKATOPA, PEaKIMd HOHHOrO OOMEHa), MpOBEIACHUE
MPaKTUYECKOU paboThl «BrusiHUE pa3nuaHbIX PAaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnrie 3amaun.

Pacuérel Mo ypaBHEHUSM XUMHUUYECKHX PEAKIUA, B TOM YHCJI€ TEPMOXUMHYECKHUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJIS BEIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxxenne HemeramioB B [leproanueckoi cucTeMe XMMHUYECKUX AJEMEHTOB JI.
N. MenpaeneeBa u 0COOCHHOCTH CTPOCHHUSI aTOMOB. DU3MYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPOTIHS
HEMETaJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMUYECKHE CBOWCTBA BaXHEHIINX HEMETAIIOB (TaJIoOT€HOB, cephl, a30Ta, (ocdopa, yriepoaa
Y KPEMHUS) U UX COCAUHEHUHN (OKCHUIOB, KUCIOPOICOAEPKAIIUX KHCIOT, BOJOPOAHBIX COCTUHEHUH).

[IpumeHeHne BaXHEUIIINX HEMETAJIOB U UX COCAMHEHUN.

Meramnel. [lonoxxenue metamioB B Ilepuoanueckoit cucreme xumuueckux anementoB 1. U.
MenneneeBa. OcoOeHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04eK aroMoB MeTayioB. OOmue
¢uzuveckue cBoiictBa MeTauioB. CIUlaBbl METAIOB. DJEKTPOXUMHYCCKHH Pl HApsHKECHUIH
METAJJIOB.

XHWMHYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPUM, KAJIWH, KAJIBIIMH, MarHuid, aJllOMUHHMH,
LIUHK, XPOM, YKeJe30, Me/Ib) U UX COCTUHEHHIA.

O61ue crnocoObl Noay4YeHus MeTaioB. [IpuMeneHe MeTamuioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJIbl U3YYEHHUsI BELIECTB M MX IPEBpALICHUMN: U3yYEHUE KOJUIEKLUU
«MeTamnsl U CIJIaBbD», 00pa3l0B HEMETAIOB, PEIIeHNEe YKCIEPUMEHTANbHBIX 3a/1a4, HAOII0IeHue U
OTIHCAaHHE JEMOHCTPALMOHHBIX U JTA00OPATOPHBIX OTBITOB (B3aHMMOJICHCTBHE THAPOKCHIA AIFOMUHHUS C
pacTBOpaMu KUCJOT U LIEN0Yeid, KaYeCTBEHHbIE PEAKIIUU Ha KaTHOHBI METAJUIOB).

Pacuérnpie 3amaun.

Pacuéter Macchel BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAaCCe WU
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBa
BEII[ECTBA) MPOYKTOB PEAKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET IMPHUMECH.

XuMUA 4 KA3Hb



Ponp xumum B oOecnedeHHWM JKOJOTUYECKOW, SHEPreTHYeCKOW W MHIEBON 0e30macHOCTH,
pa3BUTUU MeAULMHBL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEILECTB M XUMUYECKUX PEAKLIUM.

[IpencraBnenus 06 OOMMX HAYYHBIX NPHHIMIIAX MPOMBIIUICHHOTO MOJTYYEHHUS Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BEUIECTB M MAaT€pUAIOB: BAKHEHIIME CTPOUTENbHbIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuanbl s D3JIEKTPOHUKU,
HaHOMAaTepHAJIbI, OPTAaHUYECKUE U MUHEPAIBbHBIEC yI00pEHUSI.

XUMUS U 310pOBbE YEJIOBEKA: MpaBUjia MCIOIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, MpaBuiia
0€30I1aCHOTO HCII0JIb30BAHMSI MTPETIapaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuszanus MeXnpeaMETHBIX CBA3€H NMpU M3yuyeHUH oOuiel U Heoprannyeckol xumuu B 11
KJIacCe OCYILECTBISETCS 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTHH, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO0mue ecTecTBEHHO-HAYyYHBIE TOHSTHS: HAy4HbIH (DaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, KJacCU(pHUKaAIUs, NEPUOAUYHOCTb, HaO/IIOIEHUE, IKCIIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHHE,
SIBJIICHUE.

®uzuka: Marepusi, SHEprusi, macca, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, H3OTOII,
PaaMoOaKTUBHOCTh, MOJIEKYJA, HHEPreTHUECKUi YypOBEHb, BEIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusM, sKocucrema, 6uocdepa, Makpo- U1 MUKPOIIEMEHTbI, BUTAMHHBI,
0OMEH BelIeCTB B OpraHUu3Me.

I'eorpadusi: MuHepasbl, FOPHbIE TOPO/Ib, MIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosnorus: XuMu4ecKass NPOMBIIUIEHHOCTb, METAJULYPrUs, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHalloB, CEIbCKOX03HCTBEHHOE TPOU3BOJICTBO, ITUIIEBAs IIPOMBIIIIJIEHHOCTh, (hapMalleBTHYECKasl
IIPOMBIIIJIEHHOCTD, MPOHU3BOJCTBO KOCMETHMYECKHX IIPENapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTEPHAIIOB, NEKTPOHHAs IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI IO XHMMHMHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OO0YJarOIIUMHUCS MPOTPAMM
cpenHero o6mero oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeJMETHBIM M IpeaMeTHbIM). HaydHo-
METOAUYECKOM OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
o011ero 00pa3oBaHUS SBIISICTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/T.

B cooTBeTrcTBUM C CHCTEMHO-JESTENBHOCTHBIM IOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpenMera «XHUMHs» Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUS BbIAEICHBI
CIIEYIOIIE COCTABIIAIOIILE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUMCKON TPAKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[EJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHHUX YOEKJEHUN JUYHOCTH Ha OCHOBE KITFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CHOCOOHOCTh OOYyYarOIIMXCS PYKOBOJICTBOBAaTHCSI B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMHU LIEIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMuue MPaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MpeAMeTa «XUMUS» TOCTUTalOTCs B €IUHCTBE Y4EeOHOU U
BOCITUTATENILHOM JI€ATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHMH, COLHUOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HUJeajaMH POCCHMCKOrO Tpa)JIaHCKOro OOIIecTBa,
NPUHATHIMA B OOIIECTBE HOPMaMH U MpPaBWIAMHU MOBEACHMS, CIOCOOCTBYIOIIMMHU MpolieccaM
CaMOIIO3HaHUs, CAMOPa3BUTHUSI U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpEAMETa «XUMHUA» OTPaXKaroT c(pOPMHUPOBAHHOCTh OIBITA
MO3HABATEIbHOW M TPAKTHYECKOH JEeATENbHOCTH OOydaloluxcs IO peaju3aludd MPUHSATHIX B
oOLIecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHUS OOYYaIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaK€HUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COIMANbHBIX HOPMax M TpaBUIaX MEXKJIMYHOCTHBIX OTHOILICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESATENBHOCTH MPH CO3JaHUM Y4EOHBIX IMPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY U apryMEHThI IPYTUX HpU
aHaJlM3e pa3INYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UYECTBEHHOU XUMUU;

YBKEHUS K TPOIECCY TBOPUECTBA B OOJNACTH TEOPUM M MPAKTHUECKOTO MPUMEHEHUS XHMUHU,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh Pe3ylbTaT IJIUTENbHBIX HAOMIOJCHHUHN, KPOTOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHUHU U MOCIEIYIONEM aHalu3e WH(pOpMaluu o
MIEPEIOBBIX AOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAaIlUH, CBS3aHHBIE C XUMHUYECCKHMH SIBJICHUSMH, U TPHHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTM OLICHMBAaThb CBOE IIOBEJCHUE W IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS [EHHOCTeW 370poBOro M 0Oe3omacHOro oOpa3za JKM3HH, HE0O0XOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJTroICHUS MTPaBWII 0E30TIaCHOTO 00paIleHus C BEIECTBAMHU B OBITY, IOBCSIHEBHOM KU3HH U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHUSI [ICHHOCTU TPABUJI MHAUBUIYaTbHOTO M KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYaIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJIEACTBUI ¥ HENPUATHS BPEAHBIX TMPUBBIYEK (YIMOTPEOJNICHUS] aJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIbCKON  JIEITEIbHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHWHM TPAKTUYECKUX 3a]a4  COIMAIBLHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHISCKOMY H3YUYECHHIO MPOQECCUil Pa3IMYHOTO POJia, B TOM YHCJIE HA OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBa)XEHUSI K TPy, JIOASIM TPya U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TpaeKTOpHHM 00Opa3zoBaHusi, Oymyuiein
npodeccu U peanu3alryd COOCTBEHHBIX XM3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIIecTBa;

6) 7K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTHYECKH IIeJIeCO00pa3HOro OTHOUIEHUS K MPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MOHUMAaHMs TJI00aJbHOIO XapakTepa 5SKOJOTUYECKHX MpoOIeM, BIUSHUS HSKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHS HEOOXOJWMOCTH HCHOJB30BaHUS JIOCTHKEHUH XUMHM MJis PEIICHHs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMpUATHUS ACHCTBUNA, TPUHOCIIINX BPEI OKpYKaoIleld IpUpOJAHON cpene, yMeHus
MIPOTHO3UPOBATh HEOIATOMPUITHBIE KOJOTHYECKHE TMOCIEACTBUSA MPEANPUHUMACMBIX JEHCTBUN U
MpeI0TBpAIaTh UX;

HAJIMYUS PA3BUTOTO HOKOJIOTMYECKOTO  MBIIUICHUS, OSKOJOTHMYECKON KyIbTYphl, OIIBITA
JEeSITEeNIbHOCTH 3KOJIOTUYECKOW HAINPaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI IMH B MTO3HABATENIBHOIM,
KOMMYHHKATHBHOM ¥ COIMANBHOM NPAKTUKE, CIOCOOHOCTH U YMEHHUS AKTUBHO MPOTUBOCTOATH
uaeosoruu xemodoouwu;

7) 1EeHHOCTH HAYYHOI'0 O3HAHUSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIeCTBEHHOU MPaKTHUKU;

MOHUMAaHHS CHeMUPUKA XUMUU KaKk HayKd, OcCo3HaHus e€ poiau B (HOpPMHUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IIEJIOCTHOTO MPECTABICHUs 00 OKPYKAIOIeM MUpe
KaK O €IMHCTBE NPHUPOAbl U YEJIOBEKa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHUH
po0ieM COXpaHeHHsI MPUPOJHOTO PABHOBECHS,



yOKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUHU JJIi COBPEMEHHOW UMBWIM3ALUU: B €&
I'YMaHUCTUYECKOW HAIIPaBIIEHHOCTHM M Ba)XHOM poJIM B CO3JaHMM HOBOH 0a3bl MaTepHalIbHOMN
KYJIBTYpBl, PELICHUH TJIOOANBHBIX NpOOJIeM YCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON M IKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI, 0OECIICUeHUN
YCIIOBHH YCIIEIIHOTO TPY/a U KOJOTHYECKH KOM(OPTHOH JKU3HU KaXKJIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAy4YHOM  TIPaMOTHOCTH:  IIOHMMaHMsS  CYIIHOCTM  METOJOB  ITO3HAHMI,
UCTIOJB3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS IS
aHaJin3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOLIEr0 MUpa U MPOUCXOASIINX B HEM M3MEHEHWUH, YMEHMUS
nenatb 00OCHOBAaHHBIC 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS AAHHBIX C ILEJBIO
IIOJTy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS NI pelieHus mnpoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TpPy/Za B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOTrO TpeaMeTa «XUMUsS» Ha YPOBHE CPEIHErO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauyuMble A7 (GOPMHUPOBAHHS MHMPOBO33PEHUS OOY4AIOUIUXCA  MEXKIUCHUIUITMHAPHBIE
(MexTpeMEeTHbIE) O0IEeHAYyYHbIE MOHATHS, OTPaXKAIOUIUE I[€JI0CTHOCTh HAay4yHOH KapTHHBI MHUpa U
crenu(puKy METONOB TIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeEIIECTBO,
SHeprus, SBJICHHE, MPOLEeCC, CUCTEMa, HayYyHbIH (aKT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIEIOBaHKE, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U JPYyrue);

yYHHUBEpcajbHble y4deOHble NeHCTBUS (ITO3HABaTElbHbIE, KOMMYHUKATUBHbBIC, PETYIATHUBHBIC),
obecneunBaromue (HOpMUPOBaHHE (PYHKIHMOHAIBHONH TI'PAMOTHOCTH M COLMAIBHONW KOMIIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCUUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIE yUeOHbIE IEHCTBUS B NO3HABATEJIBHON U COLIMATBHON
MIPaKTHKE.

MetanpeaMeTHble  pe3yNbTaThl  OTPaXAlOT  OBIAJCHHE  YHUBEPCAIBHBIMU  Y4€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JornyecKue JAecTBUS:

CaMOCTOSITENILHO  (QOPMYNIHUpPOBATH M AKTyalU3HpOBaTh MpoOJieMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPEIeIIATh LEeNU AeSITeNFHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUH UX JTOCTIKEHUS, COOTHOCHUTH
PE3YIbTaThI JEATEILHOCTH C MMOCTABIEHHBIMHU LIEISMH;

WCIOJIb30BAaTh MPH OCBOCHUM 3HAHWM TMPHEMBI JIOTMYECKOTO MBIIUICHUS — BBLICTATH
XapaKTepHble TPU3HAKY MOHATUN U YCTAaHABIMBATh UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
MOHATHS 7151 OObSICHEHUS OT/ACIbHBIX (DAKTOB U SBICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(DUKAIIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHHUSIMH,



CTPOMTH JIOTUYECKHUE DPACCYXKIEHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, 10 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIHpPOBATH BBIBOABI U
3aKITIOYCHUS;

NPUMEHATh B TPOLIECCE IO3HAHUS, HUCIOJIb3yeMble B XUMHUHU CHUMBOJHYECKHE (3HAKOBHIC)
MOJIeNH, TPeoOpa3oBhIBaTh MOJEIBHBIC TNPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) SJIEMEHTA,
XUMU4ecKas popmysa, ypaBHEHHE XUMHUYECKOH PeaKkuy — MPH PEHICHUH YYeOHBIX MO3HABATEIbHBIX
W TPaKTUYECKUX 3a/a4, NPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TIPEICTABICHUS /ISl BBISBICHUS
XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHSI:

BJIAJIETh OCHOBaMH METOJIOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINH;

dbopmynmupoBaTh [eTM W 3aJaud  WCCIICAOBAaHUS, WCIOJNB30BaTh IMOCTABJICHHBIE U
CaMOCTOSITEIEHO C(HOPMYITHMPOBAHHBIE BOTIPOCHI B KaueCTBE WHCTPYMEHTA IMMO3HAHMS W OCHOBBI IS
(hopMUPOBAHHS THITOTE3HI 110 POBEPKE MPABMIIEHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHUS W TPOBEACHUS  YUCHHUYECKHX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIONAaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro  pe3ynbTar, GopMyaupoBaTb OOOOUIEHUS W  BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMSA, COCTaBJISATh OOOCHOBAHHBIM OTYET O MPOJCTAaHHON
pabore;

MpHOOPETaTh OIBIT YUEHUYECKOH HCCIeIOBATEIBCKON U TPOCKTHOM NIESTENFHOCTH, MPOSBIISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TMOWCKY METOJ/IOB PEIICHUsS MPAKTHUYECKUX 3a]1ad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHGpOpMaluu (HAydHO-TIOMYJspHas JIMTEpaTypa
XMMHUYECKOTO  COJEp)KaHUs, CHOpaBOYHbIE TmocoOus, pecypchl HMHTepHera), aHaIU3UPOBATH
nH(OPMALIMIO Pa3INYHBIX BUAOB U (OPM MpencTaBiIeHHs], KPUTHYECKH OI[CHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUyHble METOJbl MpPH TIOMCKE U oTOOope
uHpopMaluy, He0OXOAUMOM /JIsl BBIMIOTHEHHsI YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

puoOpeTaTh OMbBIT HCHOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaNIbHYIO (opMy mpeacTaBieHUs HHopMmamu (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCII0JIb30BaTh HAy4YHBIN A3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XUMHUUYECKON HMH(pOpMAIUEii:
MPUMEHATh MEXIpeAMeTHbIe ((U3uYecKue W MaTeMaTU4YeCKUe) 3HAKU W CHUMBOIBI, (OpPMYIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiajeHHe YHUBEPCAIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOl TeMbl B XOJ€ AMAIOra W/WIW JIUCKYCCHUH,
BBICKa3bIBaTh UJeH, GOPMYIUPOBATH CBOM MPEIOKEHHUSI OTHOCUTENILHO BBIIIOJHEHUS MPEATI0KEHHON
3a/1a4u;

BBICTYIIaTh C Tpe3eHTalMedl pe3yJabTaTOB I03HABATEIbHOU JEATEIBbHOCTH, MOJIYYE€HHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM HPU BBINOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3y4aeéMbIX BEILIECTB, peaIM3allUU Y4eOHOTO
npoekta M (HopMyaMpoBaTh BBIBOJABI IO pe3yibTaTaM IPOBEIEHHBIX HCCIEIOBAHUN IyTEM
COTJIACOBAHUS TO3ULUI B X071 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OsJajieHNe YHUBEPCAIbHBIMH PeryJsSTHBHBIMM el CTBUAMU:



CaMOCTOSITEJIFHO IUIAHUPOBATh M OCYLIECTBISATH CBOIO II0O3HABATENBHYIO JEATEIBbHOCTD,
ompenenss e€ LENM U 33Ja4M, KOHTPOJMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Npe/UlaraeMblii  aITOPUTM JCWCTBUI TNPH BBINOJHEHWH YYEOHBIX M HCCIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3PPEKTUBHBIN CIIOCOO WX pPEUIeHHA € Y4ETOM IMOJYYeHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)xaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XHUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpPa, POJM XUMUU B TO3HAHUM SBJIEHUN NPUPOJBL, B (OPMUPOBAHMM MBILUIEHUS U
KYJIBTYpbI JINYHOCTH, €€ (YHKIIMOHAJILHOW TPAaMOTHOCTH, HEOOXOUMOMN AJIsl PELICHUS TPAKTUYECKUX
3a]1a4 ¥ 9KOJIOrMYecKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HaHHUI, KOTOpas BKIJIIOYAET: OCHOBOIOJArarollue MOHITHS
(XMMUYECKHIl  DJIEMEHT, AaToOM, OJJIeKTpOHHas o00o0Jiouka aToMa, MOJIEKyJla, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas ¢popMyia (pa3BEpHyTasi U COKpaniéHHast),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIN 00BbEM, YIIepoaHbIN CKeleT, (PyHKIMOHAJIbHAs TpyIna, paguKal,
M30MepHsi, U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJI€BOI0POIbI, KUCIOPOa U a30TCOAepKallIne
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COETUHEHMS); TEOPUU U
3aKOHBI (TEOPHsl CTPOCHUS OpraHMYeckux BemecTB A. M. ByrimepoBa, 3aKoH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUH; MUPOBO33PEHUECKHE 3HAHUS, Jie)Kalue B
OCHOBE MOHUMAaHMSI MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (DaKTOJIOTUUECKUE CBECHUS
O CBOHCTBax, COCTaBe, IOJYYEHHH U OE30MacCHOM HCIHOJb30BAaHUM BAKHEMIINX OPraHMYEeCKHX
BEIIECTB B OBITY M MPAKTUYECKOH IEATEIILHOCTH YEJIOBEKA;

cOpMUPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTepHbIE MPU3HAKU TMOHITHHA, YCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IIOHATHSA IIPU ONUCAHUU COCTAaBa, CTPOEHUSA H
MpEBpALICHUN OPraHNYeCKUX COCTUHEHNN;

cOpPMUPOBAHHOCTh YMEHHI HCIONb30BaTh XUMHUYECKYI0 CHUMBOJMKY Ui COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpauIéHHON) (OpMYN OpPraHMYECKHX BEIIECTB U
YpaBHEHUN XMMHUUYECKHX PpEaKIUi, MU3rOTaBIMBATH MOJENIM MOJIEKY] OPraHMYECKHX BELIECTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpMUPOBAHHOCTh YMEHHM YCTaHABIMBATH MPHUHAUIEKHOCTh M3YYEHHBIX OPraHMYeCKHUX
BEIIECTB M0 UX COCTaBY M CTPOCHUIO K ONpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN (YTIeBOI0 POIbI,
KHCTIOPOJI U a30TCOJIEPIKAIINE COSIUHEHNS, BBICOKOMOJICKYIISIPHbIE COSIMHEHUS ), 1aBaTh UM Ha3BaHUS
no cucremarnueckoi Homenkiarype (IUPAC), a Taxke NpUBOAUTH TPHUBHAJIbHBIC HA3BAHUS
OTJENBHBIX OPraHWYECKHUX BEIIECTB (STHJIEH, NPONMUJIEH, AaleTHIIEH, ATUJICHIVIMKONb, TJIMLEPHH,
¢benon, popmanbaerus, aneTanabIerui, MypaBbiHasl KHCIOTa, YKCYCHasi KMCI0Ta, OJIEMHOBAs KUCIIOTa,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0J103a, TIUIHH);

C(OPMHPOBAHHOCTh yYMEHHSI ONpPENENATh BHUJAbl XMMHUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUX (OJJMHApHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJOKEHUSI TEOPUU CTPOSHHSI OPIraHUYECKUX BEIIECTB
A. M. ByrnepoBa 11t 00bsCHEHHs 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH
COXPAHEHUsI MacChl BELIECTB;



c(hOPMHUPOBAHHOCTh YMECHHI XapaKTePU30BaTh COCTaB, CTPOCHHE, (DPU3MUECKUE M XUMHUYCCKHE
CBOMCTBA THIUYHBIX TPEICTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STHWJICH, TPOMWJICH, aleTWwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OEH30J7, METaHOJ, JTAHOI,
STHJICHTJIUKOJb, TJIHIEPUH, (EHON, aleTalblIeruji, MypaBbHHAsS W YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0NI03a, AMUHOYKCYCHAsI KMCJIOTa), WIUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHCHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C MCIIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTEepPH30BaTh WCTOYHUKU YIJICBOJIOPOJIHOTO CHIPBs (HE(TH,
MPUPOJHBIN Ta3, Yrojb), CHOCOOBI WX TNepepaboTKM W MPAKTUYECKOEC MPHUMEHCHHE NPOIAYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMCHHU IMPOBOJUTH BBIYHCICHHS M0 XUMHYCCKUM YypaBHEHHUSM (MacChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTA PEAKIMU MO WU3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WIH MIPOIYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHUMN BIAJETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMHUU IMPU W3YYCHUU BEIISCTB M XUMUYCCKUX SIBJICHHUN (HAONIOICHUE,
W3MEpEHUe, IKCIEPUMEHT, MOJICIIMPOBAHKE), HCIIOJIB30BATh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS
TMPUHATHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CHUTYAllMsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMCHCHHEM;

chOpMUPOBAHHOCTh YMEHHH COOJIOIATh TMpaBHWJIa TOJB30BAHUS XHUMHUYECKOW TMOCY/ION W
abopaTOpHBIM 000pYIOBAaHHWEM, a TakXKe IpaBujia OOpalieHHs C BEMIECTBAMHU B COOTBETCTBUHU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

COPMHUPOBAHHOCTh yYMEHUW IIAaHUPOBATh M  BBINOJHATH XUMHUYECCKHH  OKCIICPUMEHT
(mpeBpalieHHuss OpPraHMYEeCKHX BEIIECTB MPH HArpeBaHHUM, IOJyYE€HUE STHIIEHA U H3YYCHHE €ro
CBOMCTB, KayeCTBEHHbIE PEAKLMUU OPraHWYECKUX BEIIECTB, JACHATypalus OelKOB NpH HarpeBaHUH,
IIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C IpaBUJIaMU TEXHUKHU O€30MaCHOCTH IMPH OOpaIieHuu C
BEIIECTBAMU U  JaOOpaTOpHBIM OOOpPYHOBAaHUEM, TMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (hopMe 3alKcH YpaBHEHUN COOTBETCTBYIOIIMX peakiuil u (GopMylnpoBaTh BBIBOIBI
Ha OCHOBE ATHUX PE3YJIbTAaTOB;

cOPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYI0 HHGOpMaIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM nHpopmalu, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHUI COOIIOIAaTh MTPaBUiIa SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOW JESATENLHOCTH B LIETSX COXPAHEHHsI CBOETO 3J0POBbSI U OKPY)KAIOIIEH MPUPOIHON
Cpelbl, OCO3HABAaTh ONACHOCTb BO3JICHCTBUS Ha >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHAT, HAa mpuMepax CHOCOObI YMEHBIICHUS W
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEIOBEKa;

Ui OOYYaroIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SBJICHUN;

JUIA CJENbIX M CIa0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh pPelibe(HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOEHHsI Kypca «O011ast 1 HeopraHuuecKkast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEJCTABICHUI: O XHUMHMUYECKOW COCTABIAIOIIEH €CTeCTBEHHO-HAyYHOMH
KapTUHBl MHUpPA, POJIM XUMHHM B TO3HAHUM SBICHUHA NpPUPOABI, B (OPMUPOBAHUU MBIIIICHUS U
KYJIBTYpBl JINYHOCTH, €€ (YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOMN /sl pelICHUs TPAKTUYECKUX
3a]a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpefe;



BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJAraroLIUe HNOHSITUS
(XMMUYECKUIl 3JEMEHT, aTOM, M30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTD, AJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas
CBsA3b (KOBAJICHTHAs, WOHHAs, METAJJIMYECKas, BOJOPOJHAs), KPUCTAIIIMYECKAs pPEIIETKA, THUIIbI
XUMHMUYECKUX PEAKIUI, pacTBOP, 3JIEKTPOJIMTHI, HEIIEKTPOJIUTHI, HIEKTPOIUTHYECKAs NHUCCOLMALINSA,
OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pEaKlMu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI AIEKTPOJUTUUECKON Tuccolnanum, nepuoandeckuil 3akon /. . MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS WU IMPEBPALEHUS HHEPrUM MpU XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JISXKAIUE B
OCHOBE MOHUMAaHUSI TPUIMHHOCTU ¥ CHCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOJIOTHUECKUE CBEIICHHS
O CBOICTBaxX, COCTaBe, IMOJYYEHUU M OE30MacCHOM MCIIOJIb30BAHUM BAaXKHEHIINX HEOPraHHMUECKHUX
BEIIECTB B OBITY M PAKTUYECKOH JIeATEIHHOCTH YEJI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHUMN BBISBIIATH XapaKT€pHblE MPU3HAKU MOHITHHA, YCTaHaBIMBATh HX
B3alMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONMUCAHUN HEOPraHMYECKHUX BEIIECTB U
UX MPEBPALLICHAN;

c(OpMHUPOBAHHOCTh YMEHUHN HUCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsI COCTaBIIEHUS (popmMyIt
BEIIECTB M YypaBHEHHMH XWMHUYECKHX peaknui, cucremarndeckyro HomeHkinatypy (IUPAC) wu
TPUBUAIbHBIE HA3BaHMSI OTIEJbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblil ra3, YIJIEKHCIBIM Ta3,
aMMuaK, raméHas U3BeCTh, Herali€Has U3BeCThb, MUThEeBas CoJa, MUPUT U JPYyTue);

cOpPMUPOBAHHOCTh YMEHHI OMNpENeNsiTh BaJ€HTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB B COEIUHEHUSX Pa3IMYHOTO COCTaBa, BUJ XHUMHUYECKON CBs3U (KOBaJE€HTHas, MOHHa,
MeTaJUIMYecKas, BOJOPOJHAs) B COCIUHEHUAX, THI KPUCTAUIMYECKOH pPEMETKM KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJIEKYIISIpHasl, HOHHAs, METANINYECKas), XapakTep Cpelibl B BOJHBIX PacTBOPAX
HEOPraHMYECKHUX COCIUHCHMI;

Cc(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAUIEKHOCTh HEOPTaHMUECKUX BELIECTB 10 UX
COCTaBy K OIPEJEeNEHHOMY KJIacCy/TpyIlIe COeANHEHHH (IIPOCThIE BEIECTBA — METAJUIbl U HEMETAJLIBI,
OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEPHbIE THPOKCHUIBI, COJIH);

c(OpMHPOBAHHOCTb YMEHUIN pacKpbIBaTh CMbICI Neproauueckoro 3akoHa Jl. . Menneneesa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO U IPOIHO CTHUECKYIO (DYHKIIMH;

C(OPMHPOBAHHOCTh YMEHHUI XapaKTepPHU30BATh IEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKUX
sneMeHToB 1-4 mepuonoB Ilepuoanueckoit cucreMbl xumuueckux sneMeHToB . M. Menneneena,
UCIIONB3YS TMOHATHS «S-, P-, U-3IEKTPOHHBIC OPOMTANN», «IHEPreTHYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHUYECKUX 3JIEMEHTOB UM MX COCIMHEHUH IO NEepHoJaM u
rpynnam [lepuonndeckoit cucremsl xumuueckux 3iuemeHToB /1. 1. Menneneesa;

C(OPMHPOBAHHOCTh YMEHHUI XapakTepu30BaTh (OMHUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKHUX BEUIECTB PA3JINYHbIX KJIACCOB, NOATBEP)KIATh CYIIECTBOBAHME M€HETHUUECKOMN CBS3U
MEXAY HEOPraHMYECKMMH BEIECTBAMU C IIOMOIIBK) YPaBHEHHH COOTBETCTBYIOIIHMX XMUMHYECKHX
peaxkuui;

C(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PUUIHUPOBATH XUMHUYECKHE pPEAKUUU 10 PA3IUYHBIM
NpU3HAKaM (YHCITy M COCTAaBY pEearupyrolluX BELIECTB, TEIMJIOBOMY 3(P(EKTy peakiuu, U3MEHEHHIO
CTEIeHeH OKUCIIEHUS 2JIEMEHTOB, 0OpaTUMOCTH PEaKILIMH, YYaCTHIO KaTalnu3aTopa);

Cc(OPMHUPOBAHHOCTh YMEHUN COCTABJIATh YPAaBHEHMs PEAKUMN pa3iIMyYHBIX THUIIOB, IMOJHBIE U
COKpaIll€HHbIE YpaBHEHUS pEaKUil HOHHOTO OOMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX ITH PEAKLUU
UAYT 10 KOHIIa;



c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIMH, MOIATBEP)KIAIOMINE KAaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACO3HABATh OIBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPAaxX HEOPraHUYECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOH pPEaKIHUu OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMELICHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BozaeictBus (mpunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTh XUMHUYECKHE MPOIECCHI, JIS)KANIHNEe B OCHOBE
MPOMBIIIJIEHHOTO  [OJIYYEHUSI CEpHOM KUCJIOThl, aMMHaka, a TaKke Cc(HOPMUPOBAHHOCTh
npeacTaBieHuid 00 oO0mMX Hay4YHBIX NPUHLMIAX M HSKOJOTMYECKUX NpobsieMax XHMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHMM MPOBOAMUTH BBIUMUCICHUS C MCIOJIB30BAaHUEM IOHSTHUS «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHMHM Ta30B NpU XUMHUYECKHX pEaKIHUsAX, Macchl
BEIECTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, Macce MM 00BEMY OJHOTO W3
YYacTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKkTa peaklnud Ha OCHOBE 3aKOHOB COXpaHEHUs
MacChl BEIIECTB, IPEBPAILCHNS U COXPAHEHHUSI SHEPTUU;

chOpMUPOBAHHOCTh YMEHHMM COOIOATh TPaBWJIA TIOJb30BAHUS XUMHUYECKOW TMOCY/ION H
abopaTOpHBIM 000pYIOBAaHHWEM, a TakXKe IpaBujia OOpalieHHs C BEMIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTh yYMEHUN IJAHUPOBaTh M  BBINOJHITH XUMHUYECKHH 3KCHEPUMEHT
(pasznokeHue MepoKCHAa BOJAOPOJA B MPHUCYTCTBHM KaTalu3aTopa, OMpENelIeHHe CpeAbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAJIHLHOTO WHIUKATOPA, BIMSHHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh
XMUMHYECKON peaklny, peakiuu HIOHHOTO 0OMEHa, KaueCTBEHHbIE peaklMU Ha cyiabdar-, kapOoHaT- 1
XJIOPUA-aHUOHBI, HA KATHOH AMMOHMS, PEIICHHE HKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMaM «MeTaie» u
«Hemerannel») B COOTBETCTBUM C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH MPH OOpallleHUu! ¢ BEeleCTBaMHU
1 1a00paTOpHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (opme
3alMCH YpPaBHEHUU COOTBETCTBYIOIIMX peakuuii U (GOopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3ynbTaTOB;

cOpPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHATU3UPOBATh XUMHYECKYI0 HHGOpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKaUU, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHUI COOIIOIAaTh MPaBUiIa SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOW JESITENLHOCTH B LIETSX COXPAHEHHSI CBOETO 3/JI0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpelibl, 0CO3HABaTh OMACHOCTh BO3/ICUCTBUS HA KUBbIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatens [1/IK, moscHAT, Ha mpuMepax crmocoObl YMEHBIICHHS U MPEIOTBPALICHUS HX
BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Ui OOyYaroIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB M XUMUYECKHUX SBJICHUII;

IUIL CHENbIX M CIA0OBUAALIMX OOYYaIOIIMXCS: YMEHHE HCIHOJb30BaTh Pelbe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue (uadpoBbIE)
w/n pa3aesioB M TeM Beero Konrtpoasnbie | IlpakTuyeckue 06pa3oBaTeNbHbIe
NporpamMmbl padoTsI padoThbI pecypebi
Pa3nen 1. Teoperuueckue 0CHOBBI OPraHMYecKOi XMMHUHU
[Ipenmer oprannueckon
xumun. Teopus
1.1 | cTpoeHHs OpraHUYECKUX 3
coenuHeHuil A. M.
byrneposa
Wroro mo pazueny 3
Paspea 2. YrieBoaopoabl
[IpenenbHbIe
2.1 | yrneBogopoasr — 2
AJIKaHbI
Henpenenbusie
2.2 | yrIeBOJOPOIBI: ATKEHBI, 6 1
AJIKAJVEHbI, ATIKUHBI
23 ApoMaThdeckue 2
YTJIEBOJIOPOIBI
[IpupoHbIE UCTOYHUKHT
2.4 | yrmeBoOpoIOB U UX 3 1
nepepaboTka
Hroro no pazgeny 13
Pasznea 3. Kuciaopoacoaepskamye oprannyeckue coeIuHeHus
3.1 | Cnuptel. DeHou 3
AJbIeruapl.
3.2 | KapOoHOBBIE KUCIIOTHI. 7 1
CrnosxHbie 3¢hupsl
3.3 | Yruesoasl 3 2
Utoro no pazneny 13
Pasznen 4. A3oTconep:xkaimye OpranHuyecKue coeInHeHust
41 AMUHBL. 3
AMUHOKHUCIOTHI. benku
Hroro no paszneny 3
Pa3nen S. BbIcOKOMOJIEKY I PHbIE COeIUHEHUSA
51 [Inactmaccel. Kayuyku. 2
Bosokna
Hroro no paszneny 2
OBUIEE KOJIMYECTBO 34 3 2
YACOB I10 I[TPOI'PAMME




11 KJIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudgposbie)
pa3/ie/ioB M TeM Kourpoubnbie | [IpakTHyeckue
n/n Bcero oOpa3oBaTejibHbIE
NPorpamMmbl padoTsI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
11 [Tepuonnueckas 3
| cucreMa XMMHYECKUX
anemenTtoB /l. W.
MenneneeBa
19 Crtpoenue BemecTna. 4
" | MHOroO0Opasue BelecTB
1.3 | Xumudeckue peakiuu 6 1 1
Hroro mo pazueny 13

Pasznen 2. Heoprannueckasi xummust

2.1 | Metamisl 6
2.2 | Hemeramsl 9 1
CBsI3b HEOPraHUYECKUX
2.3 | ¥ OpraHUYECKUX 2
BEIIECTB
Hroro mo pazgeny 17

Pazpen 3. XuMus 1 ;KU3HbL

3.1 | XuMus u Ku3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34 5 3

YACOB II0 ITPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0OCBOEHHsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre 0OCHOBBI OPraHUYECKON XUMHUH

1.1

CdopMupoBaHHOCTH MPECTaBICHUI 0 XUMHYECKOU COCTaBJISIIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUU SIBICHUW TPUPOIBI,
B (QOpPMUPOBAHUU MBIIUJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIHHOM
TPAaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs] MPAKTUYECKUX 3a/7a4 M IKOJIOTHUECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie

1.2

Bnanenue CUCTEMOU XUMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATral0IKe MOHATHS (MOJIEKYJa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETeHb OKUCIIECHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM,
YTIEPOHBIA CKeNleT, (PYyHKUMOHAJIbHAs Tpylna, paaukall, HU30MEpHus, H30MeEpbl,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPOJ- U a30TcoAepIKallne
COeIMHEHUs, OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOJBI, >KUPbI, OEIKN),
MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEIUHEHUS);
TEOPUHU U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHUS OopraHuyeckux BeriectB A.M.
byrtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM SI3bIK XUMHH, (PAKTOJIOTHYECKHE
CBEICHMSI O CBOICTBaxX, COCTaBe, IMOJYy4YEHUHM U OE30MaCHOM HCIOIb30BAHUU
BAKHEHIINX HEOPraHMYECKUX W OPraHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU
NeSITEeNIbHOCTH YeJIOBEKa

1.3

ChopmupoBaHHOCTh YMEHUH BBIABIATH XapaKTepHblE MPU3HAKU TOHATHIA,
yCTaHaBIUBaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
OTHCAHUU COCTaBa, CTPOCHUS U MPEBPALECHUI OPraHN4eCKUX COCTMHEHUM

1.4

chOpMUPOBAHHOCTh YMEHUH HCIOJIb30BAaTh XHMUYECKYID CHMBOJIUKY JJIsi
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHOI)
dbopMyn  OpraHMYeCKMX BEUIECTB W YPaBHEHMM XMMHMUYECKUX  PEaKIIHii,
W3rOTAaBJIMBATH MOJICIHM MOJIEKYJl OPTaHMYECKUX BEIIECTB ISl WJUIIOCTPAIUH UX
XMUMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMHPOBAaHHOCT, YMEHHH  YCTAHABIMBATH NPUHAUICKHOCTh HM3YYCHHBIX
OpPraHMYECKHX BEIIECTB MO0 MX COCTABY M CTPOCHHUIO K ONPENEIEHHOMY KIAccy
(rpymme) coequHeHH (YrIeBOA0POIbI, KUCIOPO M a30TCOAEPIKAIIHE COSTUHEHHMS,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHs), AaBaTh MM HA3BaHHS MO CHCTEMATHYECKOM
nomenkinatype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUA OMPCACIIATH BHbI XUMHYECKOMN CBsA3U B
OpPraHU4Y€CKUX COCIUHCHUAX (OI[I/IHapHBIe 151 KpaTHLIe)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHUA MMPUMCHATH: INOJIOKCHUSA  TCOPHUHU CTPOCHUA
OpraHu4YCCKUX BCIICCTB AM. ByTJICPOBa JJIA OOBSICHEHHS] 3aBUCHMOCTH CBOICTB
BCIICCTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHCHUSA MACChl BEIIECCTB




VYraeBomopoasl. Kucnoponacoaepkamue u  a30TCOACPKAIIUE  OPraHUYECKHE
COeIMHEHUS. BBICOKOMOJICKYIISIPHBIC COCAMHEHUS

2.1

C(bOpMI/IpOBaHHOCTB yMeHI/IfI MNPpUBOJUTL TPUBUAJIBHBIC HA3BAHHUA OTACIbHBIX
OpraHn4YCCKUX BCUICCTB (E)TI/IJIGH, MMPOIMJICH, allICTUJICH, 3TUJICHIJIMKOJIb, ITIMICPUH,
denou, GpopManbaeru, aleTaabAeru], MypaBbHHAs KUCIOTA, YKCYCHas KHUCIIOTA,
OJICMHOBAasl KHCIIOTa, CTEapuHOBas KUCIIOTA, TIJIIOKO3a, (pyKTO3a, Kpaxmall,
LEJUTI0J103a, TIIULIVH)

2.2

ChopmupoBaHHOCTE YMEHUN XapaKTePU30BaTh COCTaB, CTPOCHUE, (PUINUYCCKUE W
XUMHUUYCCKUC CBOﬁCTBa THUIINYHbBIX HpeI[CTaBI/ITe.Hef/'I paBJH/I‘-IHI)IX KJIaCCOB
OpPraHWYECKUX BEIIECTB (METaH, 3TaH, ITHJICH, IPOTWIICH, alleTHIeH, OyramueH-1,3,
MeTuwioyTaaueH- 1,3, 6eH30J1, METaHOJ, TAHOJI, ATUJICHTJINKOJIb, TJIULEPUH, (PEeHOT,
areTabJeTHU], MypaBbHHAS U YKCYCHAs KUCJIOTHI, TITFOK03a, KpaxMall, IeJUTI0J03a,
aMUHOYKCYCHasl KMCIIOTa)

2.3

ChopmMupoBaHHOCTh yMEHHUS WUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY
TUNAYHBIMU TIPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
YPABHEHUSMM COOTBETCTBYIOIIMX XUMHUYECKHX PpPEAKIUH C HCHOJb30BaHUEM

CTPYKTYPHBIX (OpMYIT

24

ChopmMupoBaHHOCTh yMEHHUS XapaKTE€pPU30BaTh MCTOYHHUKH YIJIE€BOJAOPOJHOTO
ChIpbs (He(DTh, IPUPOIHBIN Ia3, YroJib), CIOCOOBI X MEepPepadOTKU U MPAKTUYECKOE
MIPUMEHEHHE TPOJYKTOB MepepadboTKU

XUMHA U XKU3HB. PacuéThl

3.1

CdopMHUpPOBaHHOCTh, YMEHUN BIAJETh CHUCTEMOW 3HAHW 00 OCHOBHBIX METOJax
HAay4yHOTO [IO3HAHMS, HCMHOJb3YEeMbIX B XUMHUU I[P HU3YUYEHUU BEIIECTB H
XUMUYECKUX SIBJICHUH (HaOto/ieHrne, nu3MepeHue, SKCIEPUMEHT, MOJCIUPOBAHUE),
WCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HaHUS [UId TPUHATUS pEIIeHUHd B
KOHKPETHBIX JKM3HEHHBIX CHTyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIpUMEHEHHEM

3.2

ChopmupoBaHHOCTh YMEHHH COONIO/IaTh MpaBuia IOJIB30BAHUS XUMHYECKOM
MoCyAol M J1labopaTOpHBIM O00OPYAOBaHMEM, a TakKe IMpaBWiia OOpaIleHHs C
BEILIECTBAMHU B COOTBETCTBHUM C WHCTPYKIHUSMHU IO BBIMOJHEHUIO J1a0OpPATOPHBIX
XMUMHYECKUX OTIBITOB

3.3

ChopmupoBaHHOCTh  yMEHUW  IUJIAHUPOBATb U BBIMOJHATH ~ XUMHUYECKH
SKCIIEPUMEHT (TpEeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUH, MOJIyYeHUE
STHJICHA U U3YYEHHUE €ro CBOMCTB, KAYECTBEHHbBIE PEaKIIMU OPraHUYECKUX BEIECTB,
JeHaTypanus OeNKOB MPU HArPEBaHMHU, LIBETHBIC PEAKIIMHU OEIKOB) B COOTBETCTBUU
C TpaBWIaMU TEXHUKUM OE30MACHOCTH TMpU OOpalleHUHd C BeUIeCTBAMH H
1a00paTOpHBIM ~ 00OpYAOBAaHUEM; MPEJACTABIATh  PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (OopMe 3aluCH YPAaBHEHHH COOTBETCTBYIOIMX pPEAKUHUH U
(opMynMpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

ChopMUPOBaHHOCTh ~YMEHHUH  MpPOBOJAUTH  BBIYMCICHHUS IO  XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa
peaKIMy Mo U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOTO M3 UCXOHBIX BEIIECTB
WM MPOAYKTOB PEAKIINHN)

3.5

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHUYCCKU AHAJIIN3UPOBATH XUMHYCCKYIO




nHPOpMALIMIO, TIOJIYy4aeMYI0 U3 pa3HBIX HCTOYHHKOB (CPEICTBA MAacCOBOM
uHpopMmanuu, cetb IHTEpHET U apyrue)

3.6

ChopMupoBaHHOCTh YMEHHI COONIOIATH MPaBUIIa SKOJOTHUYECKH 1IeTIECO00Pa3HOTO
MOBEACHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IENSIX COXPAHCHHSI CBOETO
310pOBbsI M OKPYKarollled IPUPOIHOM CpeJibl, 0CO3HABATH ONACHOCTh BO3ACUCTBUS
Ha JKMBBIC OpPraHU3MBI OMPEACIEHHBIX OPraHWYECKUX BEIECTB, MOHMMAs CMBICI
nokazatens [IJAK (mpenenbHO [OMYCTHUMOW KOHIIGHTpPALMK), TIOSICHATH Ha
IpuMepax CrocoObl yMEHBIICHHUS U TTPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBUS Ha
OpraHu3M 4eJOBeKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble nMpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyeckne OCHOBBI XUMUU

1.1

Brnanenue cucreMoi XMMUYECKUX 3HAHMM, KOTOPask BKIIOYAET: OCHOBOMOJIAraronue
MOHATHS (XUMHUYECKHI DIIEMEHT, aToM, dJIEKTPOHHas 00oyouka artoma, S-, p-, O-
AJIEKTPOHHBIE opOuTanm aTOMOB, HIOH, MOJIeKYJIa, BaJICHTHOCTD,
AIEKTPOOTPHUIATEIILHOCTD, CTETIEHb OKHCIIEHUS, XUMHUECKast CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00BEM, KPUCTALIIMYECKAs PEHIETKA, TUITBI XUMHUYECKUX PEaKITUil
(OKHCITUTETPHO-BOCCTAHOBUTEINBHBIE, K30- U SHIOTEPMHUYECKHUE, PEAKIIMU HOHHOTO
oOMeHa), pacTBop, AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JUCCOIMAINSA, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTb XHUMHYECKON peakluH,
XUMHYECKOE€ pPABHOBECHE); TEOPUHM W 3aKOHBI (TEOpUS DJICKTPOIUTHYECKOM
nucconmanuu, Ilepuogmueckuit 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SB3BIK XHMHH, (HAKTOJIOTHUCCKUE
CBEJIECHUS O CBOMCTBaxX, COCTaBe, IIOJy4EHWH W OE30MaCHOM HCIIOJIb30BAHUH
BOKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUUYCCKOW NEATEIHHOCTH
YJeJIoBeKa

1.2

ChopmupoBaHHOCTh YMEHUW BBISBIATH XapaKTE€pPHbIE MPHU3HAKUH U B3aUMOCBS3b
W3YYECHHBIX MOHSTHUM, MPUMEHATh COOTBETCTBYIOUIUE TIOHSATHS IPU OMUCAHHUH
CTpPOEHUS M CBOWCTB HEOPraHMYECKUX BEIIECTB U UX TMPEBPAILCHUN; BBISBISATH
B3aMMOCBS3b XMMHUYECKUX 3HAHUN C TOHATUAMU U TPEACTABICHUSMH APYruX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenue OCHOBHBIMH METOJAaMH HAyYHOI'0 TIO3HAHUA BCIICCTB U XUMHUYCCKUX
SIBJICHUI (Ha6J'IIOI[CHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpeaACiIITh BAJICHTHOCTL U CTCIICHb OKHUCJIICHUA
XUMHUYCCKUX JJICMCHTOB B COCIUMHCHUAX PA3JIMIHOTO COCTAaBa, BUJ XHMHUYECKOH
CBA3HU (KOBaJ'IeHTHaH, HOHHAasA, METAJIMYCCKasd, BOZ[OpOI[HaSI) B COCIMHCHUAX, THUII
KpHCTaHHquCKOﬁ peI_HéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOJICKYJIApHAas,
MOHHas, MeTaJ'IJ'II/I‘-IeCKaH)

1.5

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ ONpCACIIAThL XapaKTEp CpPpEAbl B BOJAHBIX pacCTBOpax
HCOPraHN4CCKUX CO€OUHEHUI




1.6

ChopmupoBaHHOCTE yMEHHUS KIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIHH 10
pa3IUYHbIM IpU3HAKaM (YHUCIY M COCTaBy pearupyrolluX BEILIECTB, TEIJIOBOMY
3 deKTy peaknuu, U3MEHCHHIO CTEIICHEeH OKHWCIICHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkify, Y4aCTHIO KaTaau3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEAKIMH Pa3IHMYHBIX THIIOB,
MOJIHBIE M COKpalIéHHBbIE YpaBHEHHS pPEaKUWii HOHHOTO OOMEHa, YYHTHIBAs
YCIIOBHS, IPYA KOTOPBIX 3TU PEAKLMK UIYT 10 KOHLA

1.8

ChopMUpOBaHHOCTH ~ YMEHHUH  TPOBOJUTH  PEAKLIWH,  MOATBEPKIAFOIINE
KAUeCTBEHHBIM COCTAaB DPAa3jIM4YHBIX HEOPraHMYECKMX BEIIECTB, paclO3HaBaTh
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB

1.9

CdopmMupoBaHHOCTH YMEHHI pacKpbIBaTh CYIIIHOCTh OKHCJIUTENIBHO -
BOCCTAaHOBUTEJBHBIX pPEaKIMi MOCPEACTBOM COCTaBJIEHUS JIEKTPOHHOTO OajaHca
ATUX pPeakIuu

1.10

ChopMHpOBAaHHOCT YMEHUN OOBSCHATh 3aBHCHMOCTh CKOPOCTH XHUMHYECKOU
peaKIiy OT Pa3TUIHBIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH OOBACHATH XapaKTep CMELIEHUS XUMHUYECKOTrO
paBHOBECHS B 3aBUCMMOCTH OT BHelUTHETo Bo3aelcTBus (mpunuun Jle [laTtensbe)

OO6mrast 1 HeOpraHUYEeCKass XUMUS

2.1

CdopMHupoBaHHOCT, YMEHUM pacKpbiBaTh cMbIch [lepuommyeckoro 3akona JI.U.
MenzeneeBa U JEMOHCTPUPOBATh €0 CHCTEMAaTU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKINUU

2.2

CdopMHpPOBAaHHOCTh YMEHHI XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 3J1eMeHTOB |—4 mepuoaoB Ilepuoanyeckoil CHUCTEMBI XUMHYECKUX
anemeHtoB J[.M. MenzaenceBa, HCIONB3ys IOHATHSA «S-, P-, O-31eKTpOHHBIE
opOuTaIN», «IHEPreTHYECCKUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMMHYECKHUX AJIEMEHTOB M HMX COCIMHCHHMHA IO TEpHOoJaM M TpyIIram
[Tepuoanueckoit cucrembl Xxumuieckux snementoB .M. Menneneesa

2.3

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHUX BELIECTB Ppa3IUYHBIX KJIAcCOB, TMOJTBEPXKIATh
CYIIECTBOBAaHME TEHETUYECKOW CBS3M MEXIy HEOPraHMYECKMMHU BEIIECTBAMU C
MIOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUECKHUX PeaKIIUi

2.4

ChopmupoBaHHOCTh YMEHHH yCTaHABIMBATh IMPHUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB 0 UX COCTaBY K OMpeAeNEHHOMY Kiaccy (TpyIIe) COeTUHEHHH (MpocThie
BEI[ECTBA — METAJUIBI M HEMETAIJIbl, OKCUIbl, OCHOBAHHUS, KUCIOTHI, aM(oTepHbIe
TUAPOKCHUbI, COJTH)

2.5

ChopMUPOBAaHHOCTb YMEHMH HCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTaBieHuss (opMyn BEeMIECTB M  YpaBHEHUM  XUMHYECKUX  peakiuil,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOpPraHMYeCKUX BeLeCTB (yrapHblii ra3, YIJEKUCHIbIH ra3, aMMHUak, TraméHas
U3BECTh, HeraléHas U3BeCTh, NUThEBast €O/, IUPUT U JIPyTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE
CBOWMCTBA HEOPraHMYECKHX BEIIECTB pPa3MYHBIX KJIACCOB, IOJTBEPKAAThH
CYILECTBOBAaHUE TE€HETUYECKOW CBS3M MEXKIYy HEOPraHMYECKUMH BEILECTBAMHU C




IIOMOIIIbIO0 YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI

2.7

ChopmupoBaHHOCTE  YMEHHU IJIAHUPOBATh W BBHIMOJTHATH  XUMUYECKHMA
IKCIIEPUMEHT (Pa3JIOKEHUE IEPOKCHAA BOJOPOJA B IPUCYTCTBHM KaTalnu3aTopa,
ONIpEJENICHue Cpelbl PAaCTBOPOB BELIECTB C IOMOILIbIO  YHHBEPCAIBHOTIO
WHJMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMMUYECKOH peaklu,
peaknuu HOHHOTO OOMEHa, KaueCTBEHHBIE peakiuu Ha cynbdar-, kapOoHAT- U
XJIOPUA-aHWUOHBI, HA KaTUOH aMMOHHA, PCHICHUC JKCICPUMCHTAJIBHBIX 3aaad I10
TeMaM «MeTautel» | «HeMeTaJIJII)I») B COOTBCTCTBHU C IIpaBHJIaMU TCXHHKHU
0€30IaCHOCTH MPH OOpaIleHNH C BEeUIeCTBaMHU M Ja00OpaTOPHBIM 000PYAOBAHUEM;
NpeACTaBIATE PE3YJIbTATEI XUMHUUYCCKOTO OKCIICPUMCHTA B (bopMe 3armucu
YpaBHEHHUH COOTBETCTBYIOIIMX DPEAKUMM M (QOpPMYyIUpOBATH BHIBOABI Ha OCHOBE
OTUX PE3YJIbTATOB

2.8

CpopMHUpPOBAHHOCTH YMEHUN COONIOAATh MpaBUia TOJIB30BAHUS XUMHYECKOM
mocy/ol 1 J1abopaTopHbIM OOOPYJAOBAaHHMEM, a TaKXKe TMpaBmiia OOpalIeHUs! C
BEIIECTBAMH B COOTBETCTBHUHM C WHCTPYKIIUSIMHU I10 BBITIOJIHEHUIO JIA0OPATOPHBIX
XHUMHYECKUX OITBITOB

2.9

CdopMHUpOBaHHOCTH YMEHHI XapaKTePHU30BaTh XUMHUYECKHE MPOIIECCHI, JISKAIINE B
OCHOBE TIPOMBINIUICHHOTO TIOJYYE€HUSI CEPHOM KHCJIOTHI, aMMHaKa, a TaKke
chOpMUPOBAHHOCTh TPEACTABJICHHH 00 OOmWX HAy4YHBIX TMPUHIMIAX W
AKOJIOTUYECKHUX MPOoOIeMax XUMHUYECKOTO MPOU3BO/ICTBA

XUMHA U XKU3Hb. PacuéTnl

3.1

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKOU COCTaBJISIIOLIEH
€CTECTBEHHOHAYyYHOUW KapTHHBI MUPA, POJIM XUMUH B MO3HAHUU SIBJICHUN MPUPOJIBI,
B (OpMHpPOBaHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYyHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOIUMOM IJIsi pelIeHHs] MPAKTUUECKUX 3aad U KOJOTUUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOMN Cpe/ie

3.2

ChopmupoBaHHOCTh ~ YMEHMH  KPUTHUYECKH  aHAJTU3UPOBATh  XUMHUYECKYIO
nH(popMallMI0, TOJYy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpelICcTBAa MAacCOBOM
KOMMYHHKAINH, ceTb IHTepHeT u n1pyrue)

3.3

ChopmupoBaHHOCTH YMEHHI COOIOATH IPABHIIA IKOJIOTUYECKH LEIeco00pa3HOro
MOBEACHUS B OBITY M TPYIOBOW [EATEIHHOCTH B LEISIX COXPAHEHHs] CBOEro
3JI0POBbSI U OKPYKAIOIIEH IPUPOTHON CpeIbl

3.4

Oco3HaBaTh OITACHOCTH BO3,I[6ﬁCTBH$I Ha JKHBBIC OpPraHU3Mbl OHpeI[eJ'IéHHBIX
BCIICCTB, IIOHMMAasA CMBICJI IIOKA3aTCIA HI[K, INOACHATH Ha IIPpUMEpaAx CIIOCOOBI
YMCHBIICHUA U MNPCAOTBPAIICHUA WX BpPCAHOIO BO3JICHCTBUS Ha OpraHnusm
YCJIIOBCKA

3.5

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MPpOBOANUTDL BBIYUCIICHUA C UCIIOJIB30BAHUCM IMOHATUA
«MaccoBasg MOOJisI BEIICCTBA B PACTBOPCH, OOBEMHBIX OTHOIICHUN Ta30B npu
XUMHUYCCKUX PCaAKNUAX, MaACChl BCHICCTBA WHIIN 00bEMa Tra3oB 1O HU3BCCTHOMY
KOJIMYCCTBY BCUICCTBA, MACCC HIIU O6’béMy OJITHOTO M3 YYAaCTBYHOIIUX B PpCAKIHUU
BCIICCTB, TCIIJIOBOTO 3(1)(1)CKT3. pCakiiun Ha OCHOBC 3aKOHOB COXPAHCHUSA MACCHI
BCIHICCTB, MPCBpALICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 TeopeTnueckue OCHOBBI OPraHUYECKONM XUMHH

11

[Ipeamer opraHu4ecKko XMMHH: €€ BOSHMKHOBEHHE, Pa3BUTHE W 3HAYEHUE B IOIYYCHUH
HOBBIX BEILECTB M MaTepuanoB. Teopus CTPOEHUS OPraHUYECKUX COeauHEHH A.M.
bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS

1.2

CtpykTrypHble (GOPMYIIBI OPraHUYECKUX BEHIECTB. [ OMOJIOTHS, HU30MEpHUsi. XUMHYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE W KpaTHbIe CBs3W. [IpencraBinenue o
KJIacCU(PUKAIUA OPraHMYECKUX BEIIECTB

1.3

Homenknatypa opraHuyeckux COeIUHEHHH (cucTeMaTH4ecKasl) M TpUBHaJIbHbIE Ha3BaHUs
BAKHEMIINX IPEICTABUTENIEH KJIIACCOB OPTAHUUYECKHUX BEIECTB

YreBonopo sl

2.1

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAx. MeTaH W 3TaH — MpPOCTEHIINe
MIPE/ICTaBUTENN AJIKAHOB: (PU3WYECKUE W XMMHUYECKHE CBOMCTBA (peakUuu 3aMelleHus U
TOpeHUs ), HaX0Xk/AeHHUE B IPUPO/JIE, MTOTyYEeHNE U IPUMEHEHNE

2.2

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUN Psi. DTUIEH M NMPONWIEH — MPOCTEHIINE
MPE/ICTAaBUTENN AIKEHOB: (PU3MYeCKHe M XUMHYECKHEe CBOMCTBA (peaklUUU TUIPUPOBAHMS,
rajlor€HUPOBAHUS, TUAPATALNH, OKHCICHHS U TIOJUMEPU3allin), HOJy4eHUE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 uw metwinOyramueH-1,3: cTpoeHHE, BaKHEUIINE XHUMHUYCCKHE
cBoMcTBa (peakuus moaumepu3anun). [lomydeHrne CHHTETHYECKOTO KayayKa U Pe3UHBI
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AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHN psAl. AIETHIEH —
MPOCTEHIINKA TPECTAaBUTETh AJIKWHOB: COCTaB, CTpPOCHHE, (DU3UYECKHE WU XHUMHUYCCKHE
CBOMCTBA (peakIM¥ THAPUPOBAHUS, TAIOTCHUPOBAHUS, TUIpATAIIUU, TOPEHUS), TIOJyYCHHUE
Y IPUMEHEHHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKHE M XHMHUYECKHE CBOMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJYYCHUE U MpUMeHeHue. Toyos: cocTaB, CTpOEHHE,
¢dbuznueckue M XUMHUYECKHE CBOMCTBa (peakluy TrajJoreHHUpPOBAaHUS W HUTPOBAHMUS),
MOJIyueHHe M TpUMEHEeHHe. TOKCHYHOCTh apeHoB. ['eHeTHdeckas CBA3b MEXKIY
yII€BOJAOPOJAMH, TPUHAUISKAIIMMHE K PA3TUYHBIM KJ1accaM

2.6

[TpupoaHble MCTOYHHUKH YIIIEBOMOPOJOB. [IpupoaHbIii Ta3 U MOMyTHBIE HE(PTSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH He(TH: NEperoHkKa, KPEKUHT
(TepMuyecKkuii, KaramuTH4yeckuii), nuponus. I[Ipoaykrtel mepepaboTku HedTH, UX
NPUMEHEHHE B TPOMBIIIJICHHOCTH M B ObITy. KaMeHHBI yromp W TpPOIYKTHl €ro
nepepaboTKH

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpraHN4Y€CKNC COCANHCHUA

3.1

Hpe,[[eJ'ILHLIe OIHOATOMHBIC CIIUPTHI. MeTtaHol M 3TaHOM: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IG u
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I C AaKTUBHBIMH MCTAJUIaMH, TaJIOTCHOBOAOPOAaMHU,
ropeHI/Ie), IMPUMCHCHUC. BOI[OpO,I[HBIe CBA3HU MCXKIY MOJICKYJIaMH CIIMPTOB. I[eﬁCTBHe
MCTAHOJIa U 3TaHOJIa Ha OpraHnu3M 4YCJIOBCKaA. MHoOroaToMHbIE CITUPTHI. OTUIICHTINKOIb U
TJIMLOCPHUH: CTPOCHUC, (I)I/ISI/I‘{CCKI/IC U XHMHYECKHE CBOICTBa (B3aHMOHCﬁCTBHC (¢{6]
IICJIOYHBIMHU MCTAJJIaMH, KAYCCTBCHHAA PCAKIIUA HAa MHOTOATOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha




OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMIepruHa U 9TUJICHTJIMKOJIA

3.2

@DeHoJI: CTpOSHHE MOJIEKYJIbI, (pr3nyecKre 1 XUMHUUECKUE CBOMCTBA. TOKCUYHOCTH (heHOa.
[Ipumenenue dheHoma

3.3

Anpneruapl M KeTOHBL. DopMamnbaeruj, aueTalpleTui: CTpoeHue, (Qusnyeckue u
XMMHMUYECKHE CBOWCTBA (pEeaKkUMM OKUCICHHUS U BOCCTAaHOBJIEHUS, KAUECTBEHHBIE PEaKIUN),
[IOJIy4eHUE U IPUMEHEHUE

3.4

OI[HOOCHOBHI)IG MpEaACIIbHBIC Kap6OHOBBI€ KHCJIOTHI. MypaBLI/IHafl U YKCYCHasl KHCJIOTHI:
CTpoeHue, (U3MYECKue M XUMHUYECKHE CBOWCTBA (CBOMCTBa, 0oOIIME Ui Kilacca KHCIIOT,
peakius dTepuduKannm), MoydeHue u npumeHerrne. CTeapruHOBas U OJICHHOBAS KUCIIOTHI
KaK NpeACTaBUTCIIM BBICHINX Kap6OHOBI)IX KHCI0T. MBIJIa KaK COJM BBICIINX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE ICHCTBIE

3.5

CnosxxHble 3QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MIpOaN3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupos. bruosornaeckas posb )KUpOB

3.6

VYrieBojbl: cocTaB, KiaccuuKaius yrieBoJaoB (MOHO-, - U MOJucaxapuibl). [ moko3a —
MPOCTEHIINA ~ MOHOCAxXapua: OCOOCHHOCTH CTPOEHUS MOJICKYJbl, (Qu3nueckue u
XMMHUYECKHEe CBOMCTBA (B3auMoaelicTBre ¢ ruapokcuaoM meau(ll), okucienne aMMuadHbIM
pactBopoMm okcuma cepebpa(l), BoccTaHOBIEHHE, OpPOKEHHE TIIFOKO3BI), HAXOXKJICHUE B
pupoje, MpUMEHEeHHue, Ouosorudeckas poisib. Portocunre3. Dpykroza Kak H30MEp
TIIIOKO3bl. Kpaxman u 1mesumoso3a Kak NpupoiHbie mosmMepbl. CTpoeHHe Kpaxmaia |
HeIUToNI036l. DU3HYecKkre M XMMUYECKHe CBOMCTBAa Kpaxmaia (THApPOJIN3, KadyeCTBEHHAs
peakIus C HOJI0M)

A30TCOIepKale OPraHnICCKUE COCAMHCHHUS

4.1

AMMHOKHUCIIOTHI KaK aM(OTepHbIe OpraHuYeCKHue CoeTUHECHH. DU3NYEeCKUE U XUMUYECKUE
CBOWCTBa aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomorndeckoe 3HaueHHEe aMHUHOKHUCIIOT.
TlenTnanl

4.2

benku kak mpUpOAHBIE BBHICOKOMOJEKYISIpHbIE coeauHeHus. llepBuuHasi, BTopuyHas u
TpeTU4YHasi CTPYKTypa OeiakoB. XMMHUYECKHE CBOMCTBA OEJKOB: THMAPOJU3, NEHATYypalUs,
KaueCTBEHHbIE PEaKIMi Ha OCJIKH

BBICOKOMOJ'IGKYJ'IHPHBIC COCAMHEHUA

5.1

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ: MOHOMCEp, IOJUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IMOJIMMEPpU3ALNU, CPCAHASA MOJICKYJISApHASA Macca. OcHOBHEIE
MCTObI CHHTC3a BBICOKOMOJICKYJISAPHBIX CO@)II/IHGHI/Iﬁ — moJImmMepusanusa n
IIOJIMKOHACHCAII U

5.2

9KCHepI/IMeHTaJ'II>HbIC MCTOAbI M3Y4YCHHA BCIICCTB U HX npeBpameHI/Iﬁ: O3HAKOMJICHHEC C
o6pa3uaMH NpUPOAHBIX WU HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAay4YYyKOB. HOJ'Iy‘IeHI/Ie
CUHTCTUYCCKOTO Kay4yKa U PC3UHbL

11 KJIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘{eCKI/Ie OCHOBBI XUMHUHU

1.1

XUMHYCCKUH DJIEMEHT. ATOM. HI[pO aToMa, M30TOIIbI. 3J'ICKTpOHHa$I 000JI0YKa.
aHepFeTI/I‘ICCKI/Ie YPOBHHU, TIOAYPOBHH. ATtoMHEIE Op6I/ITaJ'II/I, S, Pp-, d-smeMeHTEI.
OcoOeHHOCTH pacnpeaciiCHusd SJICKTPOHOB II0 0p6I/ITaJ'I}IM B aToOMax 3JICMCHTOB ICPBBIX




YeTHIPEX EPUOJIOB. DIEKTPOHHASI KOH(PHUTYpaAIUs aTOMOB

1.2

Ilepnoguueckunt 3axkoH u llepuonuyeckas cucremMa xumudeckux osieMmeHTtoB JILH.
MenneneeBa. CBs3p nepuoanyeckoro 3akoHa M Ilepuoguueckoil CUCTEMBI XMMMUYECKUX
aneMeHToB JI.M1. MenzeneeBa ¢ COBpEMEHHOM Teopuell CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M OOpa3yeMbIX MMM IPOCTBIX U CIOXKHBIX
BELLECTB M0 TpyIIaM U nepuoaaM. 3HaueHue NepUoANYECKOro 3aK0OHa B pa3BUTHU HAyKH

1.3

Crpoenue BemiecTBa. XHUMHUYEcKas CBs3b. Buapl Xumudeckod cBsi3u (KOBaJEHTHas
HEMNoJIApHasT M IOoJiApHasi, HOHHAas, MeTayumdeckas). VOHBI: KAaTHOHBI M AHHUOHBI.
Mexanu3mbl 00pa3oBaHMsl KOBAJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH M JOHOPHO-
akK1enTopHseIil). Bomopoanas cBs3b
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BanentHocTh. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKYISPHOIO M HEMOJIEKYISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIECTBA. THIMBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCHMOCTh CBOICTBAa BEIIECTB OT THIA
KpucTtaumieckoi pem€rku. Ilonarre o qucnepcHsIx cucremax. VICTUHHBIE M KOJUIOUIHBIE
pacTBOpbl. MaccoBas J10J1 BEIIECTBa B pacTBOPE

1.6

Knaccudukanus HeopraHuueckux coeguHeHnii. HomeHkiatypa HeOpraHn4eckux BEIeCcTB

1.7

Xumuyeckass peakius. Knaccuukamuss XUMHUYECKUMX peakUuid B HEOPraHUYECKOW H
OpPraHMYeCKOM XHMMHH. 3aKOH COXPAHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHHsS U
MIPEBPALIEHUS PHEPTUN ITPU XUMHUYECKUX PEAKIIHSX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOpatumbie peaknuu. XUMUYECKOe paBHOBecue. DakTOPHI, BIUSAIOINIME HA COCTOSHUE
xuMuueckoro paBHoBecus. [Ipunimn Jle [Hlatense

1.10

OnekrponuTHdeckas mucconuanus. CusbHbIE W ciaadble 2JeKTpoiauThl. Cpema BOIHBIX
pPacTBOPOB BEIICCTB: KKCIIas, HEUTpaJIbHAs, IIeJI0uHast. Peakiimu HoHHOTO 0OMeHa

1.11

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

HeOpl"aHI/ILIGCKaSI XHUMHUA

2.1

Hemeramnsr. [Tonoxenue HemeTamwioB B [lepruoandyeckoit cucTeMe XUMUUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa U 0COOCHHOCTH CTpOeHHUs aToMOB. Du3nYecKrne CBOMCTBA HEMETAJIOB.
AmtoTponsi HeMETauIoB (Ha IpUMEpPe KUCIopoaa, cepbl, hochopa u yriaepoia)

2.2

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETa/UIOB (TaJlorT€HOB, cepbl, a3oTra, (ocdopa,
yriaepoAa U KpPEeMHHUs) M HMX COEIWHEHUN (OKCHIOB, KHCIOPOACOACPIKAIIUX KHUCIOT,
BOJIOPOJIHBIX coeArHeHuii). [IpuMenenne BaxXHEHIITUX HEMETAIJIOB U UX COSAMHEHUN

2.3

Mertamnel. [lTonoxxenue metamioB B [lepuoandeckoit cucteMme XuMu4eckux aeMeHToB J[. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. OOimue
¢uzmdeckue cpoiictBa MeTauioB. CIUlaBel  METAUIOB.  DJICKTPOXUMUYECKUU — PSI
HaNpsHDKEHUH METAJUIOB
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XVUMUYECKHE CBOMCTBA BaKHEMIIUX METAUIOB (HATpUM, Kalui, KalbIMi, MarHui,
ATIOMUHHM, ITUHK, XpOM, KeJe30, Me/lb) U UX coequHeHuil. O0mue crnocoObl moydeHus
MeTaiioB. [I[puMeHeHre MeTasioB B OBITY 1 TEXHUKE

2.5

I'eneTnueckas cBA3b HCOPraHN4YeCKUX BCUICCTB, NPUHAMJICI)KAUX K PA3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponb xumMum B oOecIrieueHHH 3KO.IIOFI/I‘-IGCKOI71, BHGPFGTHHCCKOﬁ U IHIIEBOM 6e3OHaCHOCTI/I,
Pa3sBUTUN MCIULUHBI. Ilonsarue o HAaYYHBIX MCTOJaX IO3HAHUS BCHICCTB U XUMHUUYCCKHX




peakuui

[IpencraBnenus 06 OOIUX HAYYHBIX MPUHIMIIAX TPOMBIIUIEHHOTO MOJYYSHUs BaKHEHIITUX
BelecTB. UenoBek B MUpe BEIIECTB M MAaTEPUAJIOB: BaXKHEHUIIIME CTPOUTEIIBHBIE MAaTEPHUAIIBI,

32 KOHCTPYKIIMOHHBIC MaTepUalIbl, KPACKH, CTEKJIO, KepaMHKa, MAaTePUAIbl ISl AICKTPOHHKH,
HaHOMAaTepHallbl, OPraHU4ECKUE U MUHEPATIbHBIE YI00pEHUS
Xumusg u 3J0pPOBBEEC UYCJIOBCKA: IIpaBuWjla HCIIOJIb30BaHHA JICKAPCTBCHHBIX IIPCIIapaTrosB,
3.3 | mpaBmia 0€30MacHOTO HCHOJB30BAHUS MPENApaToOB OBITOBOW XMMHHA B IOBCEIHEBHOU

KHU3HHU




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus. 10 kmacc. [Nabpuensu O.C., Ocrpoymos N.I'., Cnaakos C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»

* Xumus. 11 knacc. N'abpuensta O.C., Octpoymos U.I"., CnaakoB C.A. AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocsemenne»
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