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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepaqbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnonaBanus yaeOHOTO IpeaMeTa
«Xumusi» B 00pa3oBaTeIbHBIX oOpraHuW3anusx Poccuiickoit dDexepanuu, pean3yrOIMMX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
BociuTanuss B Poccuiickoit ®epeparun Ha nepuon a0 2025 roma» (PacnopstkeHue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIIOB K pa3padOTKe MporpaMMmbl MO XUMHH, K OIPEACICHHIO OOMIeH
CTpaTeruy 0Oy4YeHHsI, BOCIUTAHUS U Pa3BUTHS O0YUAIONIUXCSI CPEACTBAMU YU4eOHOTO MpeaMeTa
«Xumusi» s 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWJIM KOHIETITYaJIbHBIC TOJIONKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHHsA. OTH LEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOMIEH KYIbTYPHI
YelioBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHOI cpene. Peannsyercs xummuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0miero obpazoBaHusl CpeACTBAMH y4eOHOTO MpenMeTa «XUMHs», COJAepKaHUE U MOCTPOCHUE
KOTOpPOTO OMpENENICHBl B MPOTrpaMMe M0 XHMHUU C Y4ETOM CHenupuKd HAyKd XUMHUH, e
3HAYEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIINX
Hene ¥ NPUHIUIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OoOIIero
oOpasoBanus B Poccuiickoit denepanun.

XuMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET 0COOYI0 POIIb B COBPEMEHHOM
[IMBWJIN3AIMU, B CO3IaHMHM HOBOHW 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMupOBaHKE PAlMOHATIEHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYyKaroIlIeM MHUpPe KaK O €IMHCTBE MPUPOJIBI U YeIOBeKa, KOTOpoe (OpMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpA, OCO3HAHUS B3aWMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU TPUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHbIMM HayKaMH, XHMHsS cCTajla
HEOTHEMJIEMON YacThIO MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpylaa M
KU3HU Kakaoro wieHa oOmiecTBa. CoBpeMeHHass XUMUSl KaK HayKa CO3WAarelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBOH, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbI 3JJOPOBBA.

B coorBercTBMM ¢ 0OUmIMMM LETSIMM M TNPHHLIUIAMH CpEeIHEro oOIiero oOpa3oBaHuUs
conepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI YpOBEHb U3YUYCHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4YaloluXcsi, HEOOXOAUMYIO UM MJisi
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCICHNIHOTO BKIIOUEHHUS B JKHU3HB COIMYMA,
MPOJIOIHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBS3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsirolmiuMH  IpefiMeTa «XUMHUS» SBISIOTCA 0a3oBble Kypchbl — «Opranuyeckas
XuUMUS» U «O011as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHWK 10 HEOPTAaHMYECKOW XHUMHH (C BKIIFOUCHHEM
3HaHUHM U3 00UIel XUMHUM) U OpraHWYecKor XuMuu. POpMHUPOBaHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3Y4YCHHUU TMpeaMeTa OOEeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas Xxumusi» 1 «O01as 1 Heopranuyeckas
XUMHS» c(HOPMHUpPOBAHA B MPOTPaMMe 1O XMMHUH Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3y4EHUIO
yueOHOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BellecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COEIWHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMUMHUYECKUX U BJICKTPOHHBIX MPEACTABICHHUI O CTPOEHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pasBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaAMeTe «XUMHsS» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oO0pa3oBaHMsI TEOPETHUYECKU MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEHIECTBAX M XMMHUYECKON peakinuu. Tak, B YaCTHOCTH, B Kypce
«O0mIast 1 HeopraHudeckass XUMUs» 00yJalOMIUMCSl TPEJOCTABISAETCSI BOSMOXHOCTh OCO3HATh
3HaYeHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX MO3UIIMM,
Iy0Xe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIMI STOTO 3akoHa — OT 000OImaromer 10
OOBSICHAIOWIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BAKHEMIIUX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOKMCTBAX U
NPUMEHEHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMEHTaMH  COAEpP)KAHUSA, HWMEIOIIUMHU
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAcCKpbIBalOT €€ poJib B TI03HABATEIHbHOW U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaKEHUS K IPOILECCY
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNH XUMUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSATH €€ IS MOTOTHEHHs 3HAHUMN, pPeIleHus
MHTEJJICKTYaJIbHBIX M SKCIIEPUMEHTABHBIX HCCIeA0BaTeNbCKUX 3ana4y.B menom conmepkanue
yuebHoro nmpenmMera «XUMHUS» JAHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHUE Y
00yJaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMH MEXIy HOBBIMU (paKTaMU M TEOPETHUECKHMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpolieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAJIOB.

B muiane pemieHust 3amad  BOCIMTAHHUSA, Pa3BUTHS W COLHMAIM3ALMKU  OO0y4aroUIuxcs
OPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNICHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaOT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JNEHCTBUN, MMEIOIINX
0a30BOe 3HAUCHUE IS PA3TUYHBIX BHJIOB JIEATEILHOCTH: PEIICHHS Ppo0OieM, TIOUCKa, aHaIu3a 1
00paboTtkn wHMOpMaIMK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETro 00pa30BaHus, Tak U
HA YpPOBHE cpemHero obOmero oOpa3oBaHUs, TPH  ONPENEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU TIIeNiell M3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPalIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOM HayKM Kak oO0riactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeNOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1[eJIel U3YUCHHsI IPEMETA SIBISETCS BIOJIHE ONPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIABHBIMHU LENSIMHM H3y4eHUsl MpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:

* (opMUpOBaHHE CHUCTEMBbl XHMHUYECKMX 3HAaHUH KaK BaKHEWIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX Pa3BUTHUS U CTAHOBJICHHUS;

* (¢opMupoBaHHE U PA3BUTHUE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUUYECKHX peaklnid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUPE BEIECTB U XMMHYECKHX SBJICHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON 1
IMOBCETHEBHOM KU3HH;

* pa3BUTHE YMEHHIl M CIOCOOOB [€ATENbHOCTH, CBSI3aHHBIX C HaOMIOJEHUEM U
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30I1acHOro
oOpalieHus ¢ BeIeCTBaMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJay U3ydyeHus MpeaMera B
mporpaMMe 1Mo XMMHUHM YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHcTeMe cpemaHero ooOmiero ooOpaszoBanus. CeroiHs B TMpENoJaBaHUUW XUMHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOoYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHMKA 0O0LI€00pa3oBaTeIbHOM  OpraHM3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWH W NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajay.

B cB3u ¢ 3TUM TpH HW3YYCHHH TIpeaMeTa «XHMHS» JOMHUHUPYIOIIES 3HAYCHHC
NpUOOPETAIOT TaKue 1IeNIU U 337a4u, KakK:

aganTanus OOYyYaloIIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MOMCKA, aHaimu3a W o00paboTku WH}OpMAINMK, HEOOXOMUMBIX [IJII MPUOOPETCHHs OIbITA
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
HA OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BAaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA ¥ aHaliu3a y9eOHOW U Hay4YHO-TIOMYISpHON WH(DOPMAIINHT XUMUIECKOTO
COJIepKaHuUs;



(GbOpMHUPOBAaHKE U PA3BUTHE Y OOYUJAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HAOIOIATEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEJACHUN XUMUUYECKOTO IKCTICPUMEHTA;

BOCIIMTAaHHE Y OOydYaroOIIUXCs YyOSKIEHHOCTH B TYMAaHUCTHYECKOH HAIPaBJIICHHOCTH
XUMHUHM, ©€ BaXHOW PpONM B  pEIICHWH TJ0OaIbHBIX  MPOOJEM  palMOHAJIBHOTO
MPUPOIONIONB30BAHUS, TIOMOTHEHHUS JHEPTeTUYECKUX PECypCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeXHOr0 OTHOIICHHS K TPHPOJEC U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITa WCITOJIb30BAHUS MTOYICHHBIX 3HAHWH JUUIS TIPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYallHUSX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHHSIMH.

B yueGHOM miaHe cpemHero obiero oOpa3oBaHus mpeamer «XHUMHs» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECcTecTBEeHHO-HAYYHbIE TPEAMETHI».

OO1ee YuCIIO YacoB, OTBEAEHHBIX JUISI U3YYCHUS XWMHHU, Ha 0a30BOM ypOBHE CPEIHEIrO
obmero obpazoBaHusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hepemo), B 11
Kiacce — 34 gaca (1 yac B Hefiento).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJYYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoJIoKeHUs. CTpyKTypHbIe (DOpPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XUMHUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenrie o  kimaccuduKalMy  OpPTaHUYECKUX  BemecTB.  HomeHkmiarypa
OPraHWYECKUX COCIUHEHUW (CHUCTEeMaTH4ecKas) M TpPHUBUAIbHBIE HA3BaHUS BaXHEHIIMX
MIPEACTABUTENEH KI1ACCOB OPTaHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALEHUNA: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJETUPOBAHUE MOJIECKYI
OpraHMYECKUX BEIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIEHUIO OPTAaHUYECKUX BELECTB MPU HAarpeBaHuU (IJ1aBJIeHHe, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKM psa. MeraH M 3TaH — NpoCTeHIIne
IPEJCTABUTENIN aJKaHOB: (U3MYECKWE W XHUMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOPEHHsI ), HAXOKICHUE B IIPUPO/JIE, IOJYUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTUIEH U MPOMUJIEH — MpoCTeuIne
MPEJICTABUTENIN AJIKCHOB: (DU3MYECKHE W XWMHUYECKHE CBONCTBa (pPEakiUu TUIPUPOBAHMUS,
raJOreHUpPOBaHMs, THApATAllMU, OKUCICHUS U TIOJMMEPU3ALINH), [TOTyYEeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m metwinOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKHE
cBoOMCTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETUYECKOTO KaydyKa U PEe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psiaA. ANCTUIICH —
NPOCTEHIINNA MPECTaBUTENb ATKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKHe U XMMUYECKHUE CBONWCTBA
(peakuu TUApUPOBaHUs, TAIOTEHUPOBAHNUS, TUAPATALNH, TOPEHNS ), TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (U3MUYECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
raJlOreHUPOBaHUS MU HUTPOBAHMS), MOJYYCHHE W NpPUMEHEHHE. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceoticmea (peakyuu 2an02eHUPOSaAnHUsl U HUMPOBAHUL), NOJLyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy YIVIEBOJOPOJAMH,
MPUHAJICKAIMMU K pa3IMYHbIM KJaccaMm.

[IpupoaHble UCTOYHUKH YTIIEBOJOPOIOB. [IpupoaHbIi ra3 u MOMyTHBIE HE(TSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(pTHU: TeperoHka, KpeKUHT
(TepMHUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TTPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepadboTKH.

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydyKoB U pe3uHbl, KOJUieKiuu «HedTb» u «Yronb», MoagenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnnie 3agaumn.




Berunciennss 1o ypaBHEHHMIO XUMHYECKOH peakuuu (Macchl, 00OBEMA, KOJWYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTA pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOJIYKTOB PEAKIIUH).

Kuciopoacoaep:kamme oprannueckue coeinHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHUE, (U3NUecKue U
XUMUYECKHE CBOMCTBa (pEaKIMU C aKTUBHBIMU METAJJIaMHU, TajJOr€HOBOAOPOJAMH, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMH CIUPTOB. JleficTBUE MeTaHoa U 3TaHoa
Ha OpraHU3M YeJIOBEKA.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3Mueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOICUCTBHUE CO IIETOUYHBIMU METAJUIaMH, KaYECTBEHHAsI peaKIus Ha
MHOIOaTOMHBIE CIUPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STUJIEHTJINKOJIA.

®deHol: CTpOeHHWE MOJEKYNbl, (PU3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U kemousvl. DopManbAeTHA, aleTAIbICTH: CTpPOeHUE, (QU3NYECKHe W
XUMUYECKHE CBOMCTBA (pEakLMM OKHCICHUS M BOCCTAHOBIICHMS, KAYECTBEHHBIC PEAKIINM),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
CTpoeHue, PU3nIecKre M XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIKE /IS KJTacca KHCIOT, PEaKIus
stepudukanmm), MoiydeHne U mnpumeHeHue. CreapuHOBass M OJEUHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE JICUCTBHE.

CrnoxHble 3pUpPbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MApONIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. brosiorndyeckas poib JKUpPOB.

VYrneBonpl: cocTas, Kiaccuukanus yrieBoaoB (MOHO-, M- U Mmojucaxapusl). [mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumogeictBue c¢ ruapokcuaoM Meau(ll), oxucieHume amMMuadyHBIM PAacTBOPOM
okcunma cepebpa(l), BoccraHOBIeHHE, OpOXKEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. @otocunTe3. OpykTo3a KaKk U30MEP IIFOKO3BL.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHe Kpaxmaia U LEJUII0I03BbL.
®du3nueckue U XUMHYECKUE CBOMCTBA KpaxMaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCIIEpUMEHTAIbHbIE METO/bl W3y4Y€HHUs BEIIECTB W MX MPEBPALICHUN: NPOBEJICHHUE,
HAOJIIO/ICHUE U OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIE
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcuaom wmeau(ll)), mMHoroaToMHBIX
CcnupToB (B3auMopelcTBue rmuepuHa c ruapokcugoM menu(ll)), anpaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBUe
KpaxMajga C HWOJOM), IPOBEACHHE MPaKTUUECKOW pabdOThl: CBOWMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnbie 3amaun.

Berunciennss 1o ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00BEMA, KOJWYECTBA
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKklUHUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUH).

A3oTcoaepKallue OpraHnyecKue COeqUHEHUS.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe TIMIMHa). buonornueckoe 3Ha4YeHUE
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupogHBIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE PEaKIIUU Ha OCJIKH.

OKclepUMEHTabHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEeBpalleHUil: HaOIOAeHuEe U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB INpU HarpeBaHUM, IL[BETHBIE
peaxiu OenKoB.

BbicokoMoIeKyIsIpHBbIEC COeTUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJIMMEPU3ALIS U TOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJIHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBpAILCHUN: O3HAKOMIIEHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4eHMM opranmyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaKk H
HOHATUH, ABJSAIOIMINXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC TOHATHS: SBJIECHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIaCCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHe,
AKCIEPUMEHT, MOJIEIIMPOBAHHUE.

®dusmka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHULIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KHPHI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/BI, MTOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: nuIeBble MPOITYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPECTBA,
JIEKapCTBEHHBIE M1 KOCMETHUECKHE MTPENapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMudeckuidi dmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 000J0YKa.
DHepreTu4ecKue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHGUTYypalus aTOMOB.

Ilepuonnueckuii 3akoH W Ilepuommueckass cucrema xuMu4eckux dieMentoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIaM U IeprogaM. 3Ha4Y€HUE IEPUOIUIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HETOJISIpHasl W TIOJISpHAs, MOHHAs, MeTajuindyeckas). MexaHu3mbl 0Opa3oBaHMsI KOBAaJCHTHOMN



XUMUYECKOW CBs3U (OOMEHHBI M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3s. BaneHTHOCTH.
DNeKTpooTpULaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanmust HeopraHndeckux coenuHeHuid. HoMmeHkIaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMX K pPa3IuYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamus XHMHYECKUX peakuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSIX.

CKopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IHyYHBIX (hakTopoB. OOpaTUMbIE pEaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIONIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunmun JlelllaTense.

OnektponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmui «[leproguyeckas cucrtema xumuueckux smeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX PEmETOK, HAOMIOJeHHEe U ONHUCaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpEJIETICHUE CPellbl PaCTBOPOB BEIIECTB C NMOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3muyHbIX (aKTOpoB Ha
CKOpPOCTb XUMHUYECKOU pEaKLIK».

Pacuérnbie 3amaun.

PacuéTpl M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCMOJIB30BAHNEM TIOHATHUS «MacCOBas JI0JISl BEIIECTBA».

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonnueckold cuUCTEME XUMHYECKHUX
snementoB JI. 1. MenneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yrieponaa).

XUMHUYECKUE CBOMCTBAa BAKHEMIIMX HEMETAJUIOB (TaJIoTEHOB, cepbl, a30t1a, (ocdopa,
yIiepoJia U KpeMHUs1) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCIUHCHHIA).

[IprMeHeHre BaXKHEUIIIUX HEMETAVIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue meranos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenaeneeBa. OCOOEHHOCTH CTPOCHMS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
dbusndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHYCCKUN Psijl HaNPSIKECHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILKMX METAUIOB (HATpUM, Kaluid, KaJdblUW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHI.

OO6mue cnocoOsI MoydeHus MeTaioB. [I[puMeHeHe METAIITIOB B OBITY M TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX NPEBpAICHUN: H3ydeHUE
KOJUIGKIIMM «MeTalibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PELICHHE SKCIEPUMEHTAIbHBIX



3amay, HAONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJENCTBUE TUAPOKCUIA ATIOMHUHHUS C PACTBOPAMM KHUCIIOT U LIENOYEH, KAaUECTBEHHBIE
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHrle 3agayn.

PacuéTel mMacchl BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIUU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumMun B 00eCTie4eHIH YKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XHMHYECKUX
peaKuHuii.

[IpencraBnennss 00 OOmMMX HAYYHBIX NPHHIMIAX MPOMBIIIJICHHOTO TOJYYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUATOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl SJIEKTPOHUKH,
HaHOMAaTEePHAJIbl, OPTAaHMYECKHUE U MUHEPAIbHBIC YIOOPCHHUSI.

XuMHUS U 3I0pOBbE 4YEJIOBEKa: MpaBWJia HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MMPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEeH W HEOPTraHUYECKON XUMHH B
11 kimacce oCyImecTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAyYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaau3, CHHTE3, Kiaccudukanms, MEePUOJUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaIuoaKTUBHOCTD, MOJIEKYJA, SHEPTETUUYECKUN YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUIMHBI U SUHUIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

["eorpadusi: MuUHEpaIIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE NCKOITAEMbIE, TOTTUBO, PECYPCHI.

TexHoOTHS: XHUMHYCSCKas MPOMBIIIUIEHHOCTb, METaJUTyprHs, MPOU3BOACTBO
CTPOUTETBHBIX MaTepHaoB, CEIIbCKOXO3IMCTBCHHOE MIPOU3BOCTBO, MHIIeBas
MPOMBINUICHHOCTh, (papMareBTU4YeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€pUANIOB, JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOIIMMUCS
porpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanuecko OCHOBOM UIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOJXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTaBISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIHLHOCTH M CaMOOIIPEAETICHUIO;

HAJIMYUE MOTUBALIUU K O0YUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYy4arouIuxcs PyKOBOJCTBOBAaThCS B CBOEH JEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue TMPABOCO3HAHUS 3KOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HEHHBIE TJIaHBI.

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeaMera «XHMHs» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJ€allaMd POCCHUHCKOIO
rpaXAaHCKOro O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIngHOCTHBIE pe3yabTaThl OCBOSHUS MPEAMETa «XUMHUSI» OTPaXaroT C(hOPMHPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUECKON MJEsTeNbHOCTH OO0yJaromMXcs [0 peaau3aluu
MPHUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS:

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX M MpaBUiaX MEXKIUYHOCTHBIX OTHOIICHHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJN3E Pa3INYHBIX BHJIOB yUYCOHOH AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXECHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTI)KEHUS HAayKH €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JeHU,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUU O TIEPETOBBIX TOCTHIKEHUSAX COBPEMEHHOM O0TEUECTBEHHONW XHMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBAapUIIEH ¢ MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHNs KYJIbTYPHI 310POBbS:

NOHMMaHMUs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOIOIeHHsT TpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIOJCH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TpPyAOBOr0 BOCIIMTAHHUS:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3a7ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 0 XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TPpYyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHUH OOpa30OBaHMS,
Oynymeil mpodeccun U peaan3alnuy cOOCTBEHHBIX XU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) PK0JIOTMYeCKOr0 BOCITUTAHHUSA:

HKOJIOTHYECKH 1I€7€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
’KW3HU Ha 3eMIIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBI;

OCO3HAHMSI HEOOXOMMOCTH HCIOJIB30BAHUS JTOCTHKECHUN XUMHHU ISl pEIICHHs] BOIIPOCOB
PaLMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHUSI TPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHHUMACMBIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIBbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOPOOHH;

7) 1EHHOCTH HAYYHOT'0 O3HAHMSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMs €€ posu B (OPMHUPOBAHUU
panMoOHATBFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLIeM
MHUpE KaK O €AMHCTBE IPHUPOJABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH MpobIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBHWIM3AalUU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHON POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, pEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjeHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpYXKAalOIIEro MHUpa M IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUs ie7aTh 000CHOBaHHbIEC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peLeHHsI TpolieM
B PEAIBHBIX )KMU3HCHHBIX CUTYALHX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS YUEOHOro IpenMeTra «XUMHS» Ha YPOBHE
CpeIHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIAUCUUIUIMHAPHBIC
(MeXTpeIMeTHBIE) 00IIeHAYYHBIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHS, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIE  ydeOHble  JCHCTBHS  (TMO3HABaTEIbHBIE,  KOMMYHHKATHBHEIC,
peryisTuBHBIC), oOecrneunBarone (opMuUpoBaHHEe (YHKIMOHATLHOWM TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00y4Yaromuxcs;

CIIOCOOHOCTh ~ OOyYaIOMIUXCS ~ HMCIOJh30BaTh  OCBOGHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWMS W YHUBEPCAIbHbIC Yy4YeOHBIC ACWCTBUS B IIO3HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

MeTanpe;[MeTHHe PE3YyJIbTAaThl OTPAKAIOT OBJAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
IMMO3HAaBATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBPIHMH.

OsgiiaieHne YHHBEPCAIbHBIMH Y4eOHBIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 0a3oBbIe JJOrHYecKue AeHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aAKTyaJIM3MPOBATH MpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeNeNATh e ACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbIACIATH
XApPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIIIbHBIX q)aKTOB u HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy N3y4aeMbIMU SBJICHUSIMU;

CTPOUThH JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, JIENAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

PUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE)
MOACIIN, Hp€O6paBOBBIBaTB MOZACIILHBIC TPCACTABIICHUS — XUMHYECKUH 3HAK (CI/IMBO.H) DJIEMEHTA,
XUMHU4eckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPElIeHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTHh Ha3BaHHBIE MOJENbHbIE MPEICTAaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHMA.

2) 0a30BBIE HCCIEN0BATEILCKHE JeHCTBUA:

BJIaACTb OCHOBAMHU MCTOJI0OB HAYUYHOTO IMMO3HAHHW BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 3aJayd  HMCCIEAOBAHUS, WCIOJb30BaTh I[IOCTAaBIECHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOINPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[CHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIECcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIECIOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) pa6ora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
auTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUJOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTDh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKE U OTOOpe
uH(popMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (popMy mpeacTaBiaeHUs HHGOpMaUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIA S3bIK B KadeCTBE CpEACTBAa NpU pPaboOTe C XUMHYECKOU
uHpoOpMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CHUMBOJIBI, (hOpMYyIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHNe YHHBEPCATbHBIMH KOMMYHHKATUBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMbI B XOJI€ JUAJIOTA W/WUIN JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C HpE3EHTAIlel Pe3ysbTaTOB IO3HABATEIFHON IEATEIFHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBINOJHEHHUM XUMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peann3anuy y4eOHOro TMpoeKTa W (HOPMYIUpPOBATH BBIBOABI IO pe3yibTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSAMH.

OBJ1aieHNe YHHBEPCATbHBIMH PeryssTHUBHbBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUIM NPU BBIMOJIHEHWH Y4EOHBIX M HCCIIEOBATENLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIYyYE€HUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIAITh CAaMOKOHTPOJIb CBOEH JICSATEIBHOCTH Ha OCHOBE caMOAaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckasl XuMHUs» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBJICHUH MNPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOOUMOH IUis
pelIeHus] MPAaKTHMYECKUX 3a7a4 W SKOJIOTMYecKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeLe;

BJIAJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIIbHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSpHAas Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(yHKLIMOHATIbHAS TPYNNa, pajuKaji, WU30MEpHUs, U30Mephbl, FOMOJOTHYECKUH psJl, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeumiectB A. M. bytiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PDEHYECKUE 3HAHMs, JIEXKAILME B OCHOBE ITOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNY BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPAKTUYECKOU JEATEIIbHOCTH YEII0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MOHIATUH, yCTaHABINBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINUE MIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTraHUYECKUX COCTMHECHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMH) (OpMYIT OPraHNYECKUX BEIIECTB
Y YPaBHECHHU XMMHUYECKUX PEAKLHW, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUISL AJUTFOCTPALUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAIICKHOCTh U3YYSHHBIX OPraHMYECKHX
BEUIECTB 110 MX COCTaBy U CTPOEHHUIO K ONPEAEeNEHHOMY KIAcCy/TpyIIe COEeIUHEHUN
(yrmeBomoposl, KHCIOPOA M  a30TCOACpXKAILME COCNMHEHUSA, BBICOKOMOJICKYJISIPHBIE



COCMHEHMS), JaBaThb MM Ha3BaHWs 1o cucrtemarndeckord HomeHkiarype (IUPAC), a Takxke
NPUBOAUTH TPUBHAIIbHBIE HA3BAHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QeHOMN, (OopMaibIeTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUAbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa miis 0OBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUsSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTAaBUTENEH PAa3IUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, 2TaH, STWIEH, TPOMWICH, ameTwieH, Oyramuen-1,3, merwnOyraaues-1,3, OeHzou,
METaHOJ, dTaHOJ, THJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, UeJIl003a, aMUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKM M MPAKTUYECKOE MpPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOJNMMYECTBA HMCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUSA JJIsl IPUHSTHUS PEILICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYALMIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJH30BAHUS XUMHUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIA OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYECKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIEHA U U3YUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu ¢ BEIIeCTBaMU U JIaOopaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKUuil Hu
(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMaImIo,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MaccoBOM nHpopmaru, HTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOTo
MOBEJICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHS] CBOETO 3/I0POBbI U
OKpYKarolllel NMPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YEJIOBEKa;



JUTST OOYYaOIIUXCS ¢ OTPaHWYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBBS: YMEHHUE NMPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SBIICHUM;

JUISE  CIICTIBIX W CA0OBUASIIMX OOydYaloImUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyiI.

11 KJIIACC

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmas W HEOpraHWdecKass XUMHUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPENCTABICHUA: O XHMMHYECKOM COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHWUHU SIBICHHUNU TPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIHLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHns MPaKTUYEeCKHX 3aJad U HSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BIIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHSTHS (XUMUYECKUH DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb
OKHCJICHUsl, XWUMHYECKasl CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJUIMYecKas, BOJAOPOJIHAs),
KpUCTAJUIMYECKasi  pelIéTka, TUIMBl XUMHYECKHUX  PEaKlHil, pacTBOp, 3JIEKTPOJIHUTHI,
HEAJEKTPOJIUTHI, JIEKTPOIUTHYECKAsS AUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKON PEaKIMU, XUMHUUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPUS AIECKTPOIUTUIECCKON
ayccouuanuu, nepuoandeckuii 3akon Jl. M. MenpgeneeBa, 3aKOH COXpaHEHUs] MACChl BEILIECTB,
3aKOH COXPAHEHHUS U NPEBPALLCHUS HHEPTUU NMPH XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIeXKallhue B OCHOBE MOHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (JAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH M 0€30IaCHOM HCHOJb30BaHUU Ba)XKHEUIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY U IPAKTUIECKON JACITETbHOCTH YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IPEBPALLECHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIMUKY JIJISI COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaibHbIE Ha3BaHUA OTACJIBHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbI ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raiméHasi M3BECTh, HEraml€Has H3BECTb, MUTHEBAas COJA, NMUPUT U
ApyrHe);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XUMHUUYECKON CBSI3U (KOBAJICHTHAs!, HOHHAS,
MeTaJuInYecKasi, BOJOPOAHAs) B COCAWHEHHUSX, TUI KPUCTAUIMYECKOW PEETKH KOHKPETHOI'O
BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAas, METa/NInuecKas), XapakTep cpeibl B BOIHBIX
pacTBopax HEOPraHMUYECKUX COECTUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTABY K ONpPEAEIIEHHOMY KJIacCy/TpyIIle COEUHEHNN (IIPOCThIE BEIIECTBA — METAJIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacCKphIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1-4 nepuonos [lepuonnueckoii cucTeMbl XUMHUUECKHX diieMeHToB J[. 1.
MeHnneneeBa, HCIONb3YS MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHH», OOBSACHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XMMHUYECKHX D3JIEMEHTOB M HX
COEMHEHUH Mo nepuoaaM u rpynnam [lepuoguyueckoil cucTeMbl XUMUYECKHUX AeMeHToB /. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYEeCKHMMM BEIIECTBAMH C IIOMOLIBIO YPAaBHEHHMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMIHBbIM
IOpU3HAaKaM (YUCIy U COCTaBy pEarupyrolMX BeIIECTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, yUYaCTHUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISATh YPAaBHEHUS PEAKIMHA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peaknuy UAYT 10 KOHIIA;

C(OPMHUPOBAHHOCTh YMEHUI MPOBOAUTH PpEAKLUH, MOJATBEPXKAAOLINE KadeCTBEHHBIN
COCTaB pAa3INYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUI PacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaKIHii OCPEeICTBOM COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCca 3THX PeakLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO pPAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3aerctBus (npuniun Jlelllatense);

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAllue B
OCHOBE MPOMBIIIUIEHHOTO MOJyYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD
npeacTaBieHnid 00 OOMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C()OPMHUPOBAHHOCTh yYMEHUI MPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAHUEM IOHSTHUSA
«MaccoBasi JOJsS BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peaKIusIX, Macchl BelIecTBa MM 00BEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS YHEPIUN;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

C(OPMHPOBAHHOCTh YMEHHUM IUIAHUPOBaTh U BBINOJIHATh XMMUYECKMHA HKCIEPUMEHT
(paznokeHue NeEpoKcHIa BOAOpPOAA B NPHUCYTCTBUM KaTalu3aTopa, ONPEIEICHHUE CpEbl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOIO MHAMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaKIMM HOHHOIrO OOMEHa, KayeCTBEHHbIC pPEaklUu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-AHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amady mo temaM «Mertamibl» U «HemeTamnei») B COOTBETCTBHU C MpaBWJIAMU TEXHUKH
0€30MaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, TPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OopMe 3alucu ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpOBaTh BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;



c(OpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKaiuu, HWHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBE/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, TOHUMAasi cMbICT mokaszarens [1JIK, moscHAITh Ha mpuMepax CrocoObl
YMEHBILIEHUS U MPEAOTBPALIEHUS X BPEAHOIO BO3ACHCTBUS Ha OPraHN3M YEJI0OBEKA;

JUIsi 0Oy4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUM;

JUISE  CIICTIBIX W CIA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e;os u Kosaun4yecTBouacoB JJIeKTPOHHBbIE
n/m TeMNporpamMmbl Bceero Konrpoabubiepadorsl  IIpakTuyecknepadoTsl (1 ppopeie)
o0pa3oBaTebHbIEepeCypPChI
Pa3nen 1.TeopeTnyeckue 0CHOBbI OPraHNYeCKOil XUMUH
[IpenMer opraHMyYeCcKO XUMUH.
1.1 Teopust cTpoeHUsT OpraHUYECKUX 3
coenquHenunilt A. M. Byrneposa
Uroronopazneny 3
Paznen 2.YriaeBogopoanst
51 [IpenenbHBICYTIEBOIOPOABI — )
aJIKaHbI
29 HenpenenbHbie yrieBoaopobl: 6 1
QJIKeHbI, AJIKaIUEHBI, AJTKUHBI
2.3 ApOoMaTHYECKUEYTIIEBOJOPOIbI 2
54 [TpupoaHbie ICTOYHUKHT 3 |
YTJIEBOOPOAOB U UX MepepadoTKa
Hroronopaszneny 13
Paznen 3.KuciiopoacoaepxaiueopraHudeckuecoeIMHeHUs
3.1 Crnuptsl. ®enon 3
19 Anpnerunpl. KapOoHOBBIE 7 |
KUCTOTHI. CIOXKHBIE dPUPHI
3.3 VYrieBoib 3 1




Hroronopaszneny 13

Pasnen 4.A30Tcoaep:kameopraHnyecKuecoeIuHeHust

4.1 AMUHBI. AMUHOKUCIIOTEL. benku 3

Uroronopazneny 3

Pa3nes S.BbicokoMoieKy IsipHBbIECOeIHHECHHU S

5.1 [Tnactmaccel. Kayayku. Bomokna 2

Hroronopaszneny 2

OBIIEE KOJIMYECTBO YACOB I10

ITPOITPAMME 34




11 KJIACC

Kosmn4yecTBouacoB JJIeKTPOHHBbIE
Ne HaumenoBaHuepasieioB u (undppoBbIe)
n/n TeMIIPOrpaMMbl Bcero Kourpoubnbiepaborsl  IIpakTnyeckuepadoTsl P
o0pa3oBaTebHbIepeCypChl
Pa3znen 1.TeopeTnueckneoCHOBBIXMMHUH
CtpoeHune aTOMOB.
[lepronnueckuii 3aKOH U
1.1 [lepuoauueckast cucrema 3
XUMHUYECKHX 3JieMeHTOB [[. 1.
Menneneena
12 CrpoeHuenelecTsa. 4
' MHOroo6pa3s1eBenecTs
1.3 XUMHUYECKUEPEAKITUN 6 1 1
Hroronopaszneny 13
Pa3nen 2.HeopranuyeckasixumMus
2.1 MerTanmnbl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OpraHUYECKHX BEIECTB
Uroronopazneny 17
Paznen 3.Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroronopazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 ) 3
[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* Xumus: 10 kiacc: 6a30Bbiit ypoBeHsb: yueoHuk/ O.C. I'abpuensn, N.I'. Octpoymos, C.A.
Cnankos. — 5-e u3n., crep. — Mocksa, [Ipocsemenne», 2023. — 128c¢.: ui.
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127c.: un.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1) bu6anoreka L1OK https://m.edsoo.ru

2) Poccuiickas anexkTpoHHas mkoda https://resh.edu.ru/

3) Liudporoit oOpazoBaTeabHBIN pecype s MWKoI https://www.yaklass.ru

4) ®okcdopa — oHNANH-IKOJA A1 YIeHUKOB ¢ 1 mo 11 Kimaccel, yuauTeneit u poauTenei
https://foxford.ru
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