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I[NOACHUTEJ/IbHAA 3AIIMCKA

[IporpaMma Mo XMMHUHK Ha YPOBHe CpeJHEr0 0611ero obpaszoBaHus pa3paboTaHa Ha
ocHoBe ®PesiepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06 o6pa3oBaHuu B Poccuiickoi
depepauuu», TpebOBaHUM K pe3yJibTaTaM OCBOeHUsl ¢ejepasibHOM 00pa3oBaTe/bHOU
nporpaMMmbl cpefHero ob6buiero o6pasoBanHuss (POII COO), mnpejcTaB/ieHHbIX B
denepasbHOM TOCYyJAapCTBEHHOM ob6pa3oBaTesbHOM cTaHgapte COO, ¢ yuyéToMm
KoHuenuuu mnpenojaBaHUsi y4yebHOro mnpeaMeTa «XuMHUsS» B 00pa3oBaTesbHbIX
opranusauusax Poccuiickoii ®epepanuy, peanu3yroUidx OCHOBHble 06pa3oBaTeJsbHble
NpOTrpaMMBbl, U OCHOBHBIX MOJIOKeHUU «CTpaTeruy pa3BUTHA BOCIUMTAHUA B Poccruickon
®epnepauuu Ha nepuoa go 2025 roga» (Pacnopsizkenue IIpaBuTtenbctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0/l0B K pa3paboTKe MpOrpaMMbl 10 XUMUH, K OINpeeseHUI0 001ei
CTpaTeruu oOy4YeHHs, BOCIMTAHUS W Pa3BUTHUs OOyYaIOIIUXCS CPeACTBAMHU Y4eOHOro
npeaMeta «Xumus» ajs 10-11 knaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHIENTYalbHbIE
nosioxkeHus: ®T'OC COO o B3aMMOOOYCJOBJEHHOCTU LieJied, cojJiep)KaHusl, pe3yJbTaToB
006y4yeHUs1 U TPeOOBAHUM K YPOBHIO MOATOTOBKH BbINYCKHUKOB.

XuMuueckoe o6pa3oBaHHUe, MOJIy4yaeMoOe BBINYCKHUKAMH 0011e06pa30oBaTebHON
OpraHvsaluy, SBJSETCS HEOThEMJIEMOM 4YacTbl0 HUX 00pa30BaHHOCTU. OHO CJIYKUT
3aBeplIAOIIMM 3TaloM peaju3allid Ha COOTBETCTBYWOILEM eMy 6a30BOM YypOBHeE
KJIIOUEBBIX IJeHHOCTEeH, NPUCYILUX 11eJIOCTHOU CUCTEME XMMHUYECKOro 0O6pa3oBaHUS. ITU
LIEeHHOCTH KacalTcsl MO3HAaHMUS 3aKOHOB NpPHUPOJbl, GOPMUPOBAHHUS MHUPOBO33pPEHUS U
00111el KyJIbTYphI YEJIOBEKA, a TAaKKe IKOJIOTUYECKHM 0O0CHOBAHHOI'0 OTHOLLIEHUS K CBOEMY
3/10pOBbIO U MPUPOJHOU cpefie. Peasin3yeTcs xuMuyeckoe 06pa3oBaHUe 0Oy4alOLUXCA HAa
YpPOBHE CpeAHero o061iero o6pa3oBaHUs CpeJCTBAaMM y4eOHOTo MpeaMeTa «XUMUSI»,
colep>kaHUe U NOCTPOeHHe KOTOPOro ompeziesieHbl B MPOTrpaMMe MO0 XUMHHU C YYETOM
cnenMPprKU HayKHd XUMUHM, €€ 3HaUeHUs B IO3HAHUM MPHUPOJABLI U B MaTEpPUATIbHOUN KU3HU
oblecTBa, a TakKke C Y4YETOM OOIMX IeJed W NPUHIUIOB, XapaKTepU3YIOIUX
COBpPEMEHHOE COCTOSIHME CUCTEMbI CpeJjHEro o0061lero obpa3oBaHusi B Pocculickoit
denepauuu.

XuMHUs KaK 3JIEMEHT CHUCTEMbl €CTeCTBEHHbIX HAyK WrpaeT 0cCo0yw poJib B
COBpEeMEHHOM LMBUJM3aLUK, B CO3JAaHUM HOBOM 6a3bl MaTepuaJbHOW KyJabTypbl. OHa
BHOCHUT CBOM BKJaJi B OpMUPOBaHME PAllMOHAJIBLHOTO HAYYHOTO MbIIJIEHUS, B CO3JaHHE
L|eJIOCTHOTO TMpeJCTaBJeHUs1 006 OKpy»XawlleM MHpe KaK O eJUHCTBe MpUpOJbl U
yesJ0BeKa, KOTOpoe (GOpMHUPYeTCS B XMMHUU HA OCHOBE NOHMMAaHUs BeIECTBEHHOTO
COCTaBa OKpYXawlIllero MUpa, 0CO3HAaHUS B3aMMOCBA3U MeX/y CTPOeHHEeM BeLleCTB, UX
CBOMCTBAMHU U BO3MOXXHbIMU 00/1aCTSIMU IPUMEHEHUS.

TecHo B3auMoOAeWCTBYsl C JpYyrMMH eCTeCTBEHHbIMM HayKaMM, XUMHUA CTajaa
HeOT'beMJIEMOM YAaCTbI0 MUPOBOU KYJbTYpbl, HEOOXOAMMbBIM yCJIOBUEM YCHELIHOTO TPyAa
Y J)KM3HM KaXKJ0ro 4jeHa obiuiecTBa. CoBpeMeHHas XMMUs KaK HayKa CO3WaTeJsbHasl, Kak
HayKa BbICOKMX TEXHOJIOTMW HampaBJieHa Ha pelleHde TIJ00ajJbHbIX MpobseM
YCTOMYUBOIO pa3BUTHUA YesioBeYyeCTBA - CbIpbeBOM, 3HepreTU4eCKOMW, MULIEeBOH,
3K0JIOTUYECKOM 6€30MacCHOCTHU U 0XpPaHbl 3/J0POBbSI.

B cooTBeTCTBUM C OGLUMHU LeJSIMU Y IPUHLUIIAMU CPeIHErO 001 ero o6pa3oBaHus
comepkaHue mnpeaMera «Xumus» (10-11 kjaccel, 6a30BbIA  YpOBeHb H3Y4YeHUS)
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OpPUEHTHUPOBAHO MNpPEHMYIeCTBEHHO Ha OOILeKy/JbTYpPHYI IOJIOTOBKY OOydYarolMXCH,
HeOOXOJUMYI0 WM JJ1 BbIpabOTKM MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCIELIHOTO
BKJIIOYEHUS B JKU3Hb COLMyMa, MPOJOJDKEHUS 00pa30BaHUsA B pa3J/IMYHbIX 06JIaCTSX, He
CBAI3aHHBIX HENIOCPE/ICTBEHHO C XUMHEM.

CocTaBasLMMHU npeaMeTa «XUMUSA» SABJSIOTCA 6a30Bble Kypchbl - «OpraHuveckas
xuMusi» U «001ast U HeOpraHW4YecKass XMMHUsSI», OCHOBHbBIM KOMIIOHEHTOM CO/Jlep>KaHMUS
KOTOPBIX ABJISIIOTCS OCHOBBI 6a30BOM HAayKM: CUCTEMA 3HAaHMUU 110 HEOPraHM4eCcKoW XUMUHU
(c BkJIIDOYEHHMEM 3HAHUM K3 0OIEd XMMHUM) U OpraHudeckod xuMuu. PopMupoBaHUE
JJAHHOM CUCTeMbl 3HAaHMN MpU U3YyYeHUM NpeJMeTa obOecrnedyuBaeT BO3MOXXHOCTb
paccMOTpeHUs] BCero MHOroo6pasusl BellleCTB Ha OCHOBe OOLIMX MOHATHM, 3aKOHOB M
TEOPUUN XUMUU.

CTtpykTypa cojep:kaHus KypcoB - «OpraHudeckasgs xumus» u «06uwasa wu
HeopraHudeckass XMMus» copMHUpOBaHa B IporpaMMe 10 XMMHUU Ha OCHOBE CHUCTEMHOIO
N0/X0/1a K U3yUYEHUI0 Y4eOHOro MaTepUasia U 006yCl0BJIeHA UCTOPUUYECKH 0O0CHOBAaHHBIM
pa3BAUTHEM 3HAaHUW HaA ONpeJe/IEHHBIX TeOpeTHUYeCKUX YpOBHAX. Tak, B Kypce
OpraHUYeCKOM XHMMHUHU BellecTBa PacCMaTpPUBAIOTCH Ha YpPOBHE KJIACCUYECKOW TeOopUu
CTPOEHUS OpraHUYeCKUX COeJMHEHUH, a TakKXKe Ha YpOBHe CTEepPeOXUMHYECKUX U
3JIEKTPOHHBIX NpeJiCTaBJIeHUN 0 CTpoeHUH BellecTB. CBejeHHA 00 M3ydyaeMbIX B Kypce
BellleCTBAaX JAIOTCA B Pa3BUTUM - OT YIJIEBOJOPOJAOB JO CJOXHBIX OHOJIOTMYECKH
aKTUBHBIX COeJJMHEHUH. B Kypce opraHMyeckod XUMHUHM TOJYy4YalOT pa3BUTHE
cpopMUpOBaHHbIe Ha YypPOBHEe OCHOBHOIO 06llero o6pa3oBaHUA IepBOHA4yaJbHble
Npe/ACTaBJeHUs] O XHUMHYECKOM CBfI3M, KJIACCUPUKALMOHHBIX IpPU3HAKaX BellecTsB,
3aBHCUMOCTH CBOWCTB BeLeCTB OT UX CTPOEHUS, O XUMHUYECKOM PeaKIUH.

[lon, HOBBIM yrjoM 3peHUss B InpeaMmeTe «XUMHUA» 6a30BOTO  YPOBHA
paccMaTpuBaeTCs  HU3yYeHHbIH Ha YpOBHE OCHOBHOro 001iero o6pa3oBaHus
TeopeTUYeCKMW MaTepuas M (aKToJOrhuyeckve CBeJeHUsl O BellleCTBaX M XMUMHUYECKOU
peakiuu. Tak, B yacTHOCTH, B Kypce «0O061asi U HeopraHu4YecKasi XUMHUs» 00y4YarouMcst
NpefoCTaB/AETCd BO3MOXXHOCTb OCO3HAaTh 3HAauyeHHe NepUOAUYeCKOro 3aKoHa C
o0lLeTeOpeTUYECKUX U MeTOJO0JIOTUYECKHUX MNO3UMLUM, IJIybKe NOHATb HCTOpPUYECKOoe
v3MeHeHHe OJYHKIMA 3TOro 3akoHa - OT 0600mawined A0 OObACHSWINEH U
NPOTHO3UPYIOLIEM.

EqvHasa cucrtemMa 3HaHMM O BaXXHEWIIMX BellleCTBaX, HUX COCTaBe, CTPOEHMH,
CBOWMCTBaX W MNpPHMEHEHHWHM, a TaKXe O XUMHYECKUX peaKLUdaX, HUX CYyIIHOCTH U
3aKOHOMEPHOCTAX NpOTeKaHus JomnoJiHdAeTcd B Kypcax 10 m 11 kjaccoB 3jieMeHTaMHu
coZiepKaHUsl, UMEKLUMU KyJIbTYPOJIOTUYECKUN U NPUKIALHON XapaKTep. JTH 3HAHUA
CIOCOOCTBYIOT MOHMMAaHUIO B3aMMOCBSI3M XMMUM C JPYTMMHU HayKaMH, pacKpbIBalOT eé
po/ib B IO3HABaTeJbHOM M NPaKTUYECKON [eATeJbHOCTH 4YeJsIOBeKa, CII0COOCTBYIOT
BOCIMTAHUIO YBa)KeHUs K IpOLlecCy TBOpYecTBa B 00JIaCTM TEOPUM M NPAKTHUUYECKUX
IPUJIO)KEHUH XUMMH, NOMOTalT BBINYCKHUKY OpPHUEHTHUPOBATbCA B OOIIECTBEHHO U
JINYHOCTHO 3HA4YMMbIX Npo6JsieMax, CBS3aHHBIX C XUMHeH, KPUTHUYECKU OCMBICIMBATh
MHPOpPMaLMIO U IPUMEHATD €€ /1/I MONOJHEeHUsI 3HaHUMH, pellleHUs UHTe/JIEKTyalbHbIX U
JKCIepUMeHTa/IbHBIX HCCIe[0BaTeJbCKUX 3aJady. B 1LiesoM cojepkaHue ydyeGHOro
npeaMeTa «XUMHA» JAHHOTO YPOBHS M3yYeHHUs OPUEHTHUPOBAaHO Ha (GOpMHUpOBaHUE Y
006y4YarIMXCcs MUPOBO33peHYECKOM OCHOBBI /11 NOHUMaHUA GUI0COPCKUX UJeH, TaKUX
KaK: MaTepuajJbHOe eJMHCTBO HeOpraHWYecKoro Y  OpraHh4YecKoro MHpa,
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00yCJIOBJIEHHOCTb CBOWCTB BeLeCTB MX COCTAaBOM W CTpPOEHHEM, II03HABAEMOCTb
IPUPOJHBIX ABJIEHUU NYTEM 3KCIEepUMEeHTa U pellleHUsl NPOTUBOPEYUN MeXJy HOBBIMHU
bakTaMU M TeOpeTHYECKUMH NpeJNOCbIIKaMH, OCO3HAaHHWe pOJIM XUMHUM B pelleHUuH
3KOJIOTUYECKHUX MPO6JIeM, a TakKKe MpobJieM cOepexeHUsi IHepPreTUYeCKUX PecypcoB,
CBIPbA, CO3/JaHUA HOBBIX TEXHOJIOTUH U MAaTepUaJIOB.

B nsaHe pemeHus 3aZjady BOCIUTAHHUA, Pa3BUTHUSA U COLMAJIM3ALUU 00YYaIOIIUXCA
NPUHATBIE IPOrPaMMOM 10 XUMHUH NOAXO/bI K ONpeJieJIeHUI0 COZlep>KaHus U NTOCTPOEeHHUA
npeaMeTa IpeAycMaTpUBalOT (GOpMUpPOBaHHE YHHUBEpPCAJbHBbIX Y4YeOHBIX [JeUCTBUM,
MMewIUX 6a30Boe 3HaUYeHUe [/l Pa3/JIMYHbIX BU/IOB JleITeJIbHOCTH: pellleHusl NpobJieM,
NOMCKa, aHa/lu3a U 00paboTku MHPOpMaI UM, HEOOXOJUMBIX [IJii IPUOOPETEHUS OMbITA
NPAaKTUYEeCKOM M HCCJIe[0BATEJbCKON [eATe/JbHOCTH, 3aHUMAMWILEeHd BaXKHOe MeCTO B
NO3HAaHUU XUMHUH.

B npakTuke npenojiaBaHusa XMMHUM KaK Ha ypPOBHe OCHOBHOTO 06111ero 06pa3oBaHus,
TaK U Ha YpOBHE CpeJiHero oobliero ob6pa3oBaHHUs, NPU ONpeJesIeHUH COoJepKaTeJbHON
XapaKTepUCTUKU LeJled U3y4YeHUus IpeJMeTa HalpaBJeHUWEM IepBOCTENeHHOU
3HAQYMMOCTHU TPAJUMLMOHHO NPU3HAETCAd GOPMUpPOBAHUE OCHOB XMMMHYECKOM HAyKU KakK
06J1aCTH COBPEMEHHOI'0 eCTeCTBO3HAHHUSA, IPAaKTUYECKON JesITeJIbHOCTH YesJl0BeKa U Kak
OJJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C MeTOAUYECKOM TOYKHU 3pEHHUsl TAaKOH
NO/XO0J, K ONpeJie/IEHUIO LieJlel U3y4eHUd NpejMeTa SABJSAEeTCs BIIOJIHE ONPaBJAaHHbIM.

CorsiacHO JaHHOM TOYKe 3peHUs IJIaBHBIMU LiesIIMU M3y4YeHUs NpeaMeTa «XUMUA»
Ha 6a30BoM ypoBHe (10 -11 kJ1.) ABASIOTCA:

e (QopMHUpPOBaHUE CUCTEMbI XUMHUYECKUX 3HAHUW KaK BaKHeHlIel COCTaBJSOLEeN
eCTeCTBeHHO-HAayYHOM KapTUHbI MHpa, B OCHOBE KOTOPOHM JiexKaT KJK4YeBble
NOHATHA, QPyHJaMeHTa/lbHble 3aKOHbl U TEOPUM XMMHH, OCBOEHHUeE f3blKa HAyKH,
yCBOEHME ¥ IOHWUMaHHue CYLUIHOCTH JOCTYIHBIX 06001eHNH MHPOBO33pEHYECKOT0
XapaKTepa, 03HaKOMJIEHUE C UCTOPUEH UX PAa3BUTHUSA U CTAHOBJIEHHUS;

e ¢dopMupoBaHMe UM pas3BUTHE IMpeJCTaBJeHUH O HAyYHbIX MeTOJaX I[03HaHUA
BelleCTB U XMUMHYECKUX peaKLUH, HeoOXOJUMBIX [AJ NpUOOpeTeHHUs YMeHUH
OPUEHTUPOBATbCA B MUpE BelLleCTB U XMMUYECKUX ABJIEHUH, UMEIIIUX MeCTO B
NpUpoJe, B IPAKTUYECKOW U IOBCEJHEBHOU XXU3HU;

e Dpa3BUTHE YMEHUH U CNOCOOOB [eATeJbHOCTH, CBA3AHHBIX C HabOJIOJEHHEM HU
00'bSICHEHHEM XMUMUYECKOT0 3KCIEPUMEHTA, COOJII0JeHUEM MpaBUJ 6e30MacHOTO
obpalleHus C BellleCTBaMHU.

Hapspy c aTuM, copepkaTesibHasd XapaKTepUCTHKa Liejed W 3ajad HU3y4eHUs
npeaMeTa B IporpaMMe IO XMMHHU YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUHU C
HOBBIMU NpPHUOPUTETAMU B CHUCTeMe CpeJiHero ob6uero ob6bpasoBaHus. CerogHa B
npenojaBaHUM XUMHUM B OOJbllled CTelNeHW OTHAETCA MNpeANoyYTeHHe INPaKTUYeCKOU
KOMIIOHEHTE COJiep>KaHusi 0O0y4YeHHsl, OPUEHTHPOBAHHOM Ha MOJATOTOBKY BbINYCKHHUKA
00611e00pa3oBaTe/bHOM  OpraHU3alMM, BJaJlel0llero He HabOpoM  3HaHUH, a
GYHKIIMOHA/NIBHOM TIPaMOTHOCTBIO, TO €CTb CNOCO6aMM M YMEHUAMHU aKTHBHOIO
NO0JIyYeHUs 3HAaHUM U NPUMEHEeHUs UX B peasibHOM KU3HU JJIs pelleHUs NMPaKTUYeCKUX
3aJad.

B CBfI3W C 3TUM NpU H3y4YeHUU NpeaMeTa «XUMUS» JOMUHHUpPYIOIee 3HAUYeHUE
NpUo6pPeTAIOT TaKKe LieJIH U 3aja4H, KaK:



ajflanTayus oOyYalwIUUXCd K YCJIOBUSAM JUHAMUYHO pa3BUBAIOILErocs MHpa,
dbopMUpOBaHUE HUHTE/JIEKTYAJIbHO Pa3BUTOU JIMYHOCTH, TOTOBOM K CaMO06pa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSITE/IbHOMY MPUHSTHIO TPAMOTHBIX pelleHUH B KOHKPETHBIX
*KU3HEHHBIX CUTYAIUsX, CBI3aHHbIX C BEll[eCTBAMU U UX IPUMEHEHHUEM;

dbopMupoOBaHUE Y 00YYaIOIIUXCS KJIHYEBBIX HABBIKOB (KJIOYEBbIX KOMIETEHLUH),
MMEIUIMX YHUBepCcaJbHOE 3HAYeHHUe [/l Pa3/IMYHbIX BUJOB JeATEeJbHOCTU: pelleHUs
npo6JieM, MOMCKA, aHaIM3a U 06paboTKHU UHPOpMaIKH, HEO6XOAUMBIX /ISl IPUOOPETEHUS
OTIbITA AEeATEeJSbHOCTH, KOTOpPAsi 3aHUMaeT Ba)KHOE MeCTO B MO3HAHUM XMMUH, a TaKXKe JIJIsl
OLlEHKM C NO3ULMUK 3KOJOTHMYECKON 6e30MacHOCTU XapaKTepa BJMSHUS BeLleCTB U
XUMHUYECKUX MPOIeCCOB HA OPTaHU3M YesI0BeKa U IPUPOJHYIO CPeay;

pa3BUTHE T[0O3HABATEJNbHbIX MHTEPECOB, MHTE/JIEKTyaJbHbIX M TBOPYECKUX
CIOCOOHOCTEW O00y4YaroUUXCcs: CIOCOOHOCTHM CaMOCTOSITEJIbHO MNpPUOOpeTaThb HOBbIE
3HAaHUS MO XUMHUM B COOTBETCTBHUM C >XMU3HEHHBbIMHU MNOTPEOHOCTSIMH, MCIOJb30BaTh
COBpeMeHHble HTHPOpPMALIMOHHbIE TEXHOJIOTUH /11 TOUCKA U aHA/IM3a Y4eOHOU U Hay4yHO-
NonyJsipHON UHPOPMALLMK XUMUYECKOT0 COIEPIKAHUS;

dbopMUpOBaHHE W PA3BUTHE y OOYYAKIIMUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBbILLJIEHUs, Ha6JIAATebHOCTH, COOPAHHOCTH, aAKKYpPaTHOCTH, KOTOpble OCOGEHHO
Heo6XOJMMbI, B 4YaCTHOCTH, NpPU T[JIAHUPOBAHHUU U TMPOBEJIEHUH XUMHYECKOTO
3KCNEepUMEHTa;

BOCIIUTAHHE Y 00YUYAIIUXCA YOEKIEHHOCTU B TYMaHUCTUYECKOW HAPaBJIeHHOCTH
XUMHUM, €€ BaXXHOM poJU B pelleHUU TI/06aJbHbIX Mpo6JeM paldOHAJbHOIO
IPUPO/IONOJIb30BAHUS, T[OMOJHEHUS JHEPreTUYEeCKHUX pecypcoB U  COXpaHeHHUs
IPUPOLHOTO PAaBHOBECHS, 0OCO3HAHUS HEOOXOMMOCTH OEPEKHOT0 OTHOIIEHUS K PUPOJE
Y CBOEMY 3/I0POBbI0, a TaKKe NPUO6peTEeHHUS ONbITa UCIOJIb30BaHUS MOJTYYEeHHbIX 3HAHUN
JUISl TPUHATHUS TPaMOTHBIX peLIeHUH B CUTyalUsX, CBS3aHHbIX C XUMHYECKUMH
SIBJIEHUSIMU.

B y4ye6HOM mJaHe cpeaHero obiero obpa3oBaHus MNpegMeT «XUMUsI» 6A30BOr0
YPOBHS BXOJUT B COCTaB NpeAMeTHON 06/1acTU «EcTecTBEHHO-HAy4YHbIe MPeMEThI».

OG1iee 4UCJI0 4YACOB, OTBENEHHBIX JJis H3y4YeHHUs XUMHHM, Ha 6a30BOM YpPOBHeE
cpeHero ob6ilero o6pasoBaHus, cocTaBJssgeT 68 4dacoB: B 10 kiacce - 34 yaca (1 4yac B
HeJen0), B 11 kiacce - 34 yaca (1 yac B Hefies10).



COAEPKAHHUE OBYYEHHA
10 KJIACC
OPTAHHUYECKAA XUMHUA

TeopeTnyecKkue 0OCHOBbI OPraHU4e€CKOM XUMHH

[IpeaMeT opraHuM4eckod XUMHUM: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HauyeHHUe B
II0JIyYeHUH HOBBIX BelLeCTB U MaTepUasIoB. Teopus CTPOEHUs OpraHUYeCKUX COeJMHEHU N
A. M. BytnepoBa, eé oCHOBHble MNoJioKeHUS. CTPYKTypHble (GOpPMYyJibl OpPTaHUYECKUX
BelecTB. ['oMosiorus, usomepusa. XMMUYecKass CBA3b B OPraHUYECKUX COeJUHEHUAX —
OJIMHapHbIe U KpaTHbIe CBA3U.

[IpescTraBienne o KJjaaccupuKauMM OpraHUYecKUx BewlecTB. HoMeHksaTypa
OpPraHUYEeCKUX COeJJMHEHUH (cucTeMaTHyecKas) M TPUBHUAJIbHble HAa3BaHUSA Ba)KHEWILMX
npeJCcTaBUTeIed KJIaCCOB OPraHu4YeCcKrX BellecTB.

JKcnepUMeHTa/bHble MeTOJbl U3y4YeHUs BelleCTB W HUX I[peBpalleHUi:
O3HaKOMJIEHHe C 00pasllaMM OpraHUYecKUX BelLleCTB M MaTepHaJlaMHd Ha UX OCHOBE,
MOJileJIMpOBaHWE MOJIEKYJl OpraHWYecKMX BellecTB, HabOJ/JeHWe W  ONHCcaHUe
JleMOHCTPALMOHHBIX ONBITOB I10 NPeBPalleHUI0 OPraHUYeCKUX BelleCTB IPU HarpeBaHUHU
(m1aBsieHUE, 0OYT/IMBaHUE U TOPEHUE).

YriieBoaopoanl

AJIKaHBI: COCTaB U CTPOEHHe, TOMOJIOTUYECKUMN pAf. MeTaH ¥ 3TaH - mpocTenlne
npeJiCTaBUTEJNN aJKaHOB: pU3HNYeCKHe U XMMHUYeCKUe CBOMCTBA (peaKLUHu 3aMelieHUs U
ropeHHUs), HaxoOXKJeHre B IPUPO/ie, NOJydYeHre U IpUMeHeHUe.

ANKeHBI: COCTaB M CTpPOEHHE, TOMOJIOTMYECKHUHW pAA. ITWJIEH U MpONUJIeH -
npocTeillive NpeJCTaBUTENN aJKeHOB: GU3MYeCKHe U XMMHUYeCKUe CBOMCTBa (peakuuu
TMJpUPOBAaHUSA, TraJIOTeHUPOBAHUSA, TUApaTalUM, OKHUCIEHUS U MOJUMepHU3alHH),
NoJIy4YeHHe U IpUMEeHeHue.

AnkagueHbl: OyTtaaueH-1,3 u MeTuabyrtajgueH-1,3: CcTpoeHUe, BaKHeHIIUe
XMMUYecKue CBOWCTBa (peakLus nojuMepusanuu). [loryyeHre cCMHTETUYECKOTO KaydyKa
Y pe3UHBI.

AJIKMHBI: COCTaB M OCOGEHHOCTH CTPOEHMS], FOMOJIOTUYECKUH psj. AueTuleH -
IpPOCTENIIMN MpeACTaBUTENb AJKHHOB: COCTaB, CTpoeHHe, GU3UYeCKHe U XUMHUYeCKHe
CBOMCTBa (peakUUW THUAPUPOBAHUS, TaJOreHUPOBAHUsSA, THUApATallu{, TOpeHHus),
NoJiyYeHHe U IpUMeHeHUe.

ApeHbl. BeH3ou1: cocTaB, cTpoeHUe, pU3UUeCKHMe U XMMHUUYeCKHe CBOMCTBA (peakLuu
rajjoreHMpoBaHUs U HUTPOBAHHU ), IOJy4yeHUe U IpuMeHeHue. To.1yo.: cocmas, CmpoeHue,
gusuveckue u Xxumudveckue ceolicmea (peakyuu 2a/102eHUPOBAHUS U HUMPOBAHUS),
nosyyeHue u npumeHeHue. TOKCUYHOCTb apeHOB. [‘eHeTuyeckass CBf3b MeXAYy
yI/1€BOA0POAaMH, IPUHAAJIEKALMUMH K Pa3/JIMYHBIM KJIacCaM.

[IpypoHble UCTOYHUKHU YIJ1€eBOLOPOAOB. [IpUpoAHbIMA ra3 U nonyTHble HeQTsSHbIE
rasel. HepTb u eé npoucxoxzaenre. Cnoco6sl nepepaboTku HePTHU: NeperoHKa, KPeKUHT
(TepMuYecKUl, KaTaJWTUYECKHU), nuposus. I[lpoaykTel mnepepaboTkh HePTH, UX
IpUMeHeHUe B MPOMBIIIJIEHHOCTU W B ObITy. KaMeHHBIH yrojib M HPOAYKTHI €ro
nepepaboTKHU.



JKCnepyUMeHTa/IbHble  MeTOJbl U3y4YeHUs BeleCTB W HUX I[peBpallleHUuM:
O3HAaKOMJIeHHe C 00OpaslaMu IJIacTMacC, KaydyKoB U pe3uHbl, KoJuleknuu «HedTb» u
«Yrosb», MOJeJMpOBaHHWE MOJIEKYyJ YIJeBOJOPOJOB U TaJlOTeHONpPOU3BOJHBIX,
NpoBeJieHre NPaKTUYeCKOW paboThl: MOJIyYeHHe 3TU/IeHA U U3yYeHUEe ero CBOKCTB.

PacyéTHble 3apa4u.

BeluvcieHuss N0 ypaBHEHHUI0O XMMMUYECKOM peakLuU (Macchl, 06bEMa, KOJIMYeCcTBa
MCXO/HOTO BellecTBa WX NPOAYKTa peaKliuy [0 U3BEeCTHBIM Macce, 06'b€MY, KOJIMYECTBY
O/IHOT'O M3 MCXO/IHbIX BELLeCTB UJIU IPOAYKTOB peaKL1u).

Kuciaopoacoaepxkaiye opraHuyecKue coeJMHEHUA

[IpesenbHble OJHOATOMHbBIE CIUPTHI. MeTaHOJ U 3TaHOJI: CTpoeHUue, GU3NYeCKHe U
XMMUYeCcKUue CBOWCTBA (peakLUM C aKTUBHBIMU MeTa/l/laMH, Ta/JoreHOBOJOPOJaMH,
ropeHue), npuMeHeHue. BopoposHble CBI3M MeXAy MOJIEKyJaMud CIUPTOB. [leficTBUe
MeTaHoJIa U 3TaHOJIa HAa OPTaHU3M YeJIOBeKa.

MHoroaToMHble COUPTHI. JTUJIEHTJIMKOJIb U TJMLEPUH: CTpOeHUe, PU3UYecKue U
XMUMUYeCcKue CBOHCTBa (B3aMMOJEeWCTBHE CO I1eJIOYHBIMU MeTa/l/laM{, KayeCTBeHHas
peakuys Ha MHOr0OaTOMHble CIUpPTHI). /[leficTBUe Ha OpraHvM3M yesioBeKa. [I[puMeHeHue
IJIMLiepHUHA U 3TUJIEHTJINKOJIA.

deHos1: cTpOoeHHE MOJIeKYJbl, pU3NYECKUe U XMMHUYEeCKUue CBOMCTBA. TOKCUMYHOCTb
deHouta. [I[puMeHeHMe dpeHoIa.

Anbperuzapl U kemoHel. PopManberuj, aleTaabJeTH]: CTpoeHUe, GU3NYeCKUe U
XUMUYeCcKue CBOMCTBa (peakLMUU OKHUCIEeHHs W BOCCTAHOBJIEHWS, KayeCTBEHHble
peaklyu), nojy4yeHue U NIpUMeHeHHUe.

OZHOOCHOBHBIE Npejie/ibHble KapOOHOBble KHUCJIOTbI. MypaBbUHas M YKCycHas
KHUCJIOTBI: CTPOeHUe, GU3NYeCcKHe U XMMHUYEeCKUe CBOMCTBA (CBOMCTBA, 00LUe AJs KJjacca
KUCJIOT, peakl s 3TepudrKaLum), nojaydyeHue U npruMeHeHue. CTeaprHOBasi M 0JIeMHOBas
KUCJIOThI KaK NpeJCTaBUTENM BBICIIMX KapOOHOBBIX KUCIOT. MblLla KakK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOLIee JlefCTBHUE.

CnoxxHble 3QUPBI KaK NPOMU3BOAHBbIE KapOOHOBBIX KHUCJIOT. ['MAPOJIMU3 CJIOKHBIX
3dupos. Kupsl. 'uaposus xkupos. [I[pumMeHeHue xkupoB. bruosiornyeckas poJib X KUPOB.

YrieBoApl: COCTaB, KjaacCUPUKaLUA yraeBoJoB (MOHO-, M- U MOJIMCAaXapHUJbl).
['110K03a — npocTeNMi MOHOCaXapU/J: 0COGEHHOCTH CTPOEHUS MOJIEKYJIb, PU3NYeCKHUe U
XUMUYecKue CBOHCTBa (B3auMmogelcTBUe ¢ ruapokcugom Megu(ll), okucneHue
aMMHa4yHbIM pacTBOPOM oOKcupaa cepebpa(l), BoccTaHOBJieHHE, OpOXKeHUE TJIIOKO3bI),
HaxoXJeHHe B IpUpo/ie, IpUMeHeHHe, 6uosioruyeckas posb. PoTocrHTe3. PpyKTO3a Kak
M30MeD IJIIOKO3BbL.

Kpaxman u nesurosio3a Kak NpUpoAHble nosuMMepbl. CTpoeHHMe KpaxMmMazna H
1eJ10/103bl. Pu3ndeckue U XUMHUYeCKHe CBOMCTBA KpaxMmasa (FMApOJIN3, KayeCTBEHHas
peaxkLus C U0J0M).

JKcnepUMeHTa/IbHble METO/Ibl U3y4eHUs BellleCTB U UX NIpeBpallleHUi: NpoBe/ieHHe,
HabJIlo/leHre U ONMCaHue eMOHCTPAaLMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KaueCTBEHHbIE
peakUud OJHOATOMHBIX COUPTOB (OKHCJeHMe 3TaHosa okcuaoMm  Menu(ll)),
MHOT0QTOMHBIX CIUPTOB (B3aMMOJeWcTBUe TrJuliepuHa ¢ rujpokcupom Meau(ll)),
a/lbleTU0B (OKMCJIeHWe aMMHAuYHbIM pacTBOPOM okcuja cepebpa(l) u rugpokcuaom
megu(Il), B3auMogelicTBUe KpaxMasa C HWOJOM), NpOBeJieHUe MPAKTU4YeCKOHW paboThI:
CBOMCTBA pPacTBOpPa YKCYCHOW KUCJIOTHI.




PacyéTHble 3apa4u.

BeluvcieHuss N0 ypaBHEHHUI0O XMMMUYECKOM peakLuU (Macchl, 06bEMa, KOJIMYeCcTBa
MCXO/JHOTO BelllecTBa WX NPOAYKTa peaKliuy [0 U3BEeCTHBIM Macce, 00'bEMY, KOJIMYECTBY
O/IHOT'O M3 MCXO/IHbIX BELeCTB UJIU IPOAYKTOB peaKL1u).

AsoTcofepkalye opraHudeckre CoeJMHEeHHU.

AMHMHOKHUCJIOTBl KakK aM@oTepHble oOpraHuyeckue coefuHeHUd. Pusnyeckue U
XMMHUYeCcKHe CBOMCTBA aMHMHOKHUCJIOT (Ha NpuMepe IJMLMHA). Buosornyeckoe 3HayeHue
aAMMHOKUCJOT. [lenTuabl.

Besnku Kak NpHUpOJAHBbIe BbICOKOMOJIEKYJIApHble coefuvHeHus. [lepBuyHas,
BTOpPHUYHAsA U TpeTU4YHas CTPyKTypa OesikoB. XUMHUYeCKHe CBONCTBA OEJIKOB: FU/POJIU3,
JleHaTypalUs, KaueCcTBeHHble peaKL{M1 Ha OeJIKH.

JKcnepUMeHTa/IbHble MeTO/ bl U3y4YeHUs BellleCTB U UX NMpeBpalleHu: Hab/ItoleHne
Y OIMCaHMe [JeMOHCTPAllMOHHBIX OMNbITOB: JeHaTypalus OeJKOB NpPU HarpeBaHMH,
[ BETHbIE PeaKI U OEJIKOB.

BbICOKOMOJIEKY/IApHbIE COeAUHEHU A

OCHOBHble TOHATUSA XHWMHUU BBICOKOMOJIEKYJISIDHBIX COeJMHEHUW: MOHOMEp,
NIOJIMMED, CTPYKTYpPHOE 3BEHO, CTeNeHb MOJMMepU3al iy, CpefiHAs MOJIeKyJIsdpHas Macca.
OcHOBHble MeTO/Jbl CMHTE3a BBICOKOMOJIEKYJISIPHBIX COeJUHEHUH — MOJMMepHu3anus U
NOJIMKOH/IeHCaLlUs.

JKcnepUMeHTa/bHble MeTOJbl U3yYeHUs BeleCTB W HUX [peBpalleHUui:
O3HaKOMJIeHHe C o06pasliaMyd NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMacc,
Kay4yKOB.

MexnpezaMeTHbIe CBA3U.

Peanuzanua mexnpeJMeTHBIX CBfI3eM NMpPU HU3YYEHUU OpraHUYecKor xuMuu B 10
KJacCe OCYLIeCTBJseTC 4Yepe3 MHCNOJb30BaHHE KaK OOIIUX eCTeCTBEHHO-Hay4YHbIX
NOHATUN, TaK U MOHATHUH, ABJAKLIMXCA CUCTEMHBIMH [JJIi OTJEJbHBIX IpeJMeTOB
eCTeCTBeHHO-HAay4YHOTI0 [JUKJIA.

O61Me ecTeCTBEHHO-HAay4YHble IOHATUSA: sIBJIeHHe, HAyYHbIN QaKT, TMIIOTE3a, 3aKOH,
Teopusl, aHa/lu3, CUHTe3, KIaccupukauus, NepyuoJUYHOCTb, HabJIlOJleHHe, U3MepeHHUe,
3KCIepUMEHT, MOJleJIMpOBaHHUe.

dusuka: MaTepus, I3Heprus, Macca, aToM, 3JIEKTPOH, MOJIEKyJla, IHepreTUuYeCKUu
ypOBeHb, BeILeCTBO, TeJO, OO0BEM, arperaTHoe COCTOSHME BelLlecTBa, (U3nYecKue
BeJIMYMHBI U e[JUHULIbl KX U3MepeHHUs.

BuoJsiorus: kaeTka, opraHusM, 6uocdepa, 06MeH BelleCTB B OpraHusMe, POTOCUHTES,
OMO0JIOTMYECKH aKTUBHbIE BelllecTBa (0esIKH, yraeBo/ibl, XKUPbl, pepMEHThI).

[eorpadusa: MuHepasbl, TOpHble IOPOAbI, MOJIe3Hble HCKONaeMble, TOILJIUBO,
pecypchl.

TexHosiOorua: nuieBble NPOAYKTbl, OCHOBbI PALMOHAJIBHOTO NHUTAHUA, MOIOILHE
Cpe/CTBa, JIeKapCTBEHHbIe U KOCMeTHYeCKUe MpenapaThl, MaTeprasbl U3 UCKYCCTBEHHbBIX
Y CUHTETHUYeCKHX BOJIOKOH.
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TeopeTnyeckre 0CHOBbI XUMHH

XuMuyeckui 3jieMeHT. AToM. fapo aToma, HU30TOMNbl. JJIEKTPOHHAsA 0060J0YKa.
JHepreTHyeckue YpOBHH, MNOJYPOBHHU. ATOMHBIE OpOUTaIH, S-, P-, d- 3J€MEHTHI.
OcobeHHOCTH pacnpejiesieHUs 3J1eKTPOHOB [0 OPOMTANAM B aTOMax 3JIeMEHTOB NePBbIX
4eTbIPEX IepPUO/I0B. JJIeEKTPOHHAsA KOHPUTypaLUsl aTOMOB.

[lepuoguyeckuit 3akoH U llepuoguyeckas cucreMa XMMHU4YECKUX 3jeMeHTOB /I. U.
MeHpeneeBa. CBA3b NepUOHUYECKOro 3aKoHa W [lepuoguyecKod CUCTeMbl XMMHUYECKUX
anemeHToB [JI. W. MeHzesneeBa ¢ COBpeMEHHOM TeOpHEW CTPOEHHUSA aATOMOB.
3aKOHOMEPHOCTH H3MEeHEeHUs CBOWCTB XUMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IPOCTBIX U CJOXKHBIX BeLeCTB II0 IpylnaM W INepuosaM. 3HaYyeHUe NepUOLUYeCcKOro
3aKOHa B pa3BUTHUU HayKHU.

CTpoeHue BelecTBa. XMMHUYeCKasd CBAA3b. BuJbl XUMUYeCKOH CBA3M (KOBaJleHTHas
HenoJisipHass Y TOJIIpHas, MWOHHasd, MeTa/uiMvyeckas). MexaHU3Mbl 06pa30BaHUA
KOBaJIEHTHOM XMMHUYeCKOW CBSI3W (0OOMEHHBbIM W JOHOPHO-aKLEeNnTOpHbIi). BogopoaHas
CBA3b. BaJIeHTHOCTD. JJIEKTPOOTPULLATENbHOCTb. CTelneHb OKUC/IeHUA. OHbI: KaTUOHBI U
AHUOHBI.

BemjecTBa MOJIEKYJIADHOTO M HEMOJIEKYJIAPDHOIO CTPOEHUA. 3aKOH IOCTOSHCTBaA
COCTaBa BellecTBa. TUIbI KPUCTA/LIMYECKUX PelIéTOK. 3aBUCUMOCTb CBOMCTBA BeLeCTB OT
THUIIA KPUCTAIJINYECKON PELIETKH.

[ToHaTue o AucnepcHbIX cUcTeMaxX. MCTUHHBIE UM KOJJIOMAHBIE pacTBOpbl. MaccoBas
Jl0JI4 BellecTBa B pacTBOpe.

Knaccudukanua HeopraHudyeckux coefrHeHUW. HoMeHKJ/aTypa HeOpraHHW4YecKHX
BellecTB. ['eHeTHYeCKadA CBA3b HEOPraHUYEeCKUX BelleCTB, IPHUHAaA/IeXalluX K pa3JIuYHbIM
KJ1accaM.

Xumuyeckas peakuus. Knaccuprkanus XMMUYeCKUX peakKLiMid B HEOpPraHU4YeCcKol U
OpPraHUYeCKOM XWUMHUHU. 3aKOH COXpaHEHMS MacChbl BeleCTB, 3aKOH COXpaHEHUs U
npeBpalleHHs 3HepTruy IpU XMMHUYECKUX peaKLUsX.

CKopoCTb peaklud, €€ 3aBUCHMOCTb OT pasJudHbIX ¢akTopoB. O6paTuMble
peakuuu. XuMHuecKoe paBHoBecue. PaKTOphI, BAMUAKOLIME HA COCTOSSHUE XMMHUYECKOTO
paBHoBecusd. [IpuHnun Jle laTesbe.

JnekTposuTHuecKas auccouuauus. CuibHble U cjaabble ajekTpoauTbl. Cpena
BOJIHBIX PaCTBOPOB BellleCTB: KUCJIasd, HeMTpaJbHad, LeJ0YHad.

OKHCIUTENBHO-BOCCTAaHOBUTE/IbHbIE PEAKIIMU.

JKCnepyUMeHTa/IbHble  MeTOJbl U3y4YeHUs BeleCcTB W HUX I[peBpallleHUuM:
JleMoHCcTpauusi Tabuaul «llepuoauveckass cucrtema xuMuyeckux 3sieMeHToB /[l W.
MeH/iesieeBa», U3yyeHHUe MoJiesled KPUCTAIJIMUeCKUX PelléTOoK, Hab/IoJeHre U ONMcaHue
JleMOHCTPALMOHHBIX U J1abOpaTOPHBIX ONBITOB (pa3sJioXKeHWe MepoKCHJa BOAOpOJa B
NPUCYTCTBUM KaTaju3aTopa, OlpejesieHde Cpelbl PACTBOPOB BeLeCTB C IOMOIIbIO
YHHUBEPCaJbHOTO WHJMKATOpa, peaKlMd MOHHOro oO6MeHa), MpoBeJeHHe MpaKTUYeCKOU
paboThl «BiMsiHMe pa3IMYHBIX PAaKTOPOB HA CKOPOCTb XMMUYECKOU peaKLiuu».

PacuéTHble 3aa4m.

PacyéTel o ypaBHEeHMAM XUMHUYECKUX peaKLMi, B TOM 4HUCJIe TepMOXHMHUYECKHe
pacyéThl, pacY€Thl C UCIIO0JIb30BAHUEM IIOHATHUSA «MAaCCOBAs [10JId BelleCcTBax.

Heoprannyeckas xumusa



Hemetannel IlosoxeHne HeMmeTassioB B IlepyoAnyeckod cUCTeMe XHMHUYECKHX
asieMeHTOB /I. . MeHzeieeBa U1 0COGEHHOCTH CTpOeHHUs1 aToMOB. PrU3n4ecKre CBOMCTBaA
HeMeTaJ/lJIOB. AJJIOTpPONMS HeMeTa/IoB (Ha NpUMepe KHUCJI0poAa, cepbl, ¢pocdopa U
yrjepoza).

XuMuyecKue CBOMCTBA BaXKHEHIIMX HeMeTaJIJIOB (rajloreHoB, cepbl, a30Ta, ¢pocdopa,
yriepojja U KpeMHHS) U HX COeJUHeHUH (OKCUJO0B, KHCJOPOLCOAEpMKALIUX KHUCJIOT,
BOJJOPO/JIHBIX COeZJUHEHUH).

[IpyuMeHeHHe BaXKHEUIIMX HEMETAJIJIOB U UX COeJUHEHUN.

Metasibl. Ilosoxkenue MeTta/sioB B Ilepuoguyeckod cHUCTeMe XUMHYECKHUX
asieMeHTOB /I. . MeHzesneeBa. OCOGEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JI04EK aTOMOB
MeTa/sioB.  O6mue  dusuyeckrue  cBoMcTBa  MeTa/uioB.  CHjlaBbl  MeTaJlJIOB.
JJIEKTPOXMMUYECKUHN pAJ, HAPSXKEHUU MeTaJlJIOB.

XuMHYecKre CBOMCTBA BaOXXHEWIIMX MeTaJIOB (HAaTPUM, KaJui, KaJablMi, MarHuM,
QJIIOMUHUMY, IUHK, XPOM, XKeJie30, Me/lb) U UX COEeJTUHEHUH.

O61Me cioco6bl MOJIy4YeHUs1 MeTaJLI0B. [IpuMeHeHne MeTa/lJIOB B ObITY U TEXHHUKE.

JKCIlepUMeHTa/llbHble MeTO/bl U3YyYeHUs BelleCTB M HUX NpeBpallleHUH: U3ydyeHUe
KOJIJIEKLIMU «MeTaslibl ¥ CIIJIaBbl», 00pa31j0B HEMETAJIJIOB, pellleHHe IKCIIepUMeHTalbHbIX
3aja4, HabJiloJleHWe W OIMCaHMe JeMOHCTPAllMOHHBbIX M JabopaTOPHBIX OIBLITOB
(B3auMogzeiicTBMe THUAPOKCHMJA aJIOMHUHUS C pacTBOpaMM KHUCJOT U lesovyel,
KayeCTBEeHHble peaKlU1 Ha KaTUOHBI MeTaJIJIOB).

PacuéTtHble 3apa4u.

PacuéTbl Macchl BelljecTBa UM 06'b€Ma ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOUIMX B peaKLUM BeLleCTB, PacyéTbl MaccChbl
(06 béMa, KoIMYeCcTBa BellecTBa) MPOAYKTOB peEaKIMM, €CJU OJHO U3 BEIeCTB HMEEeT
pUMeECH.

X¥MUS U )KU3Hb

Posb xvMHUM B obecnieyeHUM 3KOJIOTUYECKOM, 3HEPreTUYeCcKOM U MHUILEBOMN
6e30MacHOCTH, pa3BUTUM MeJULMHBL. [IOHATHE 0 HayYHBbIX MeTO/aX [T03HAHUS BeLeCTB U
XUMHUYECKUX peaKLui.

[IpefcTaBienuss 06 06LIMX HAY4YHbIX NPUHLIUIAX NPOMBIIIJIEHHOTO MOJy4eHUs
BaKHEHIIIMX BellleCTB.

YesioBeK B MHUpe BelleCTB U MaTepUasIOB: BaXKHeHIIHMe CTPOUTE/IbHble MaTepHasbl,
KOHCTPYKLIMOHHble MaTepHuaJibl, KpacK{, CTEKJO, KepaMHWKa, MaTepuajabl [Jd
3JIeKTPOHUKH, HAHOMaTepHaJibl, OpraHuueckre U MUHepaJbHbIe yA06peHUsl.

XuMHua U 340pOBbe YeJIOBeKa: IpaBuJjla MCIOJIb30BaHUA JIeKapCTBEHHBIX
npenapaToB, NpaBu/ia 06e30MacHOr0 HMCHOJb30BaHUs NpenapaToB ObITOBOM XUMHUMU B
MMOBCeJHEBHOM KU3HHU.

MexnpeMeTHbIe CBA3H.

Peanuzanusa MexnpeAMeTHBIX CBSI3ed NMPU U3YUYEHUU OOLIedl MU HeopraHU4eCcKou
xuMuK B 11 KJlacce ocCyllecTB/sETCS yepe3 HCIO0Jb30BaHME KaK OOLIMX eCTeCTBEHHO-
HAy4YHbIX TOHATHUM, TAaK W TMOHATHH, HABJIAKWILUXCA CUCTEMHBIMU [JI1 OTZHeJbHbIX
npeJMeTOB eCTeCTBEHHO-HAay4YHOr0 [JUK/Ia.

O61mue ecTecTBEHHO-HAay4YHble MOHATUA: HAy4YHbIMA PaKT, TMIIOTE3a, 3aKOH, TEOpHH,
aHa/u3, CHUHTe3, KJjaccupukalus, MNepUOJUYHOCTb, HabJIIOJleHHe, 3KCIepHUMEHT,
MO/leJIMPOBaHUe, U3MepeHue, IBJIeHHe.
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dusnka: MaTepus, IHePrUs, Macca, aToM, 3J1eKTPOH, IPOTOH, HEUTPOH, HOH, U30TOT],
pPa/lMOaKTUBHOCTb, MOJIEKYJIA, JSHEPreTUYeCKUH ypOBEHb, BELIECTBO, TeJa0, OOBEM,
arperaTHoe COCTOSIHMe BelllecTBa, GU3MYeCKHe BeJMYMHbl U €JUHHULbl UX U3MepeHMuH,
CKOPOCTb.

Buosiorus: kjieTka, opraHu3M, 3KOCUCTeMa, 6rochepa, MaKpo- U MUKPO3JIEMEHTHI,
BUTAMHUHBI, 0OMeH BELIECTB B OpPraHU3Me.

[eorpadusa: MuHepasbl, TOpHble IOPOAbI, MOJIe3Hble HCKONaeMble, TOILJIUBO,
pecypchl.

TexHosorusa: XvMU4Yeckas IPOMBILJIEHHOCTb, MeTAaJ/UIyprus, MNpPOU3BOACTBO
CTPOUTEJNIbHBIX  MaTEpHUa/IOB,  CeJbCKOXO3SIICTBEHHOE  NPOU3BOJACTBO,  MNHILIEBas
IPOMBIILJIEHHOCTD, dapmaneBTHYeCKas IPOMBIILJIEHHOCTD, IPOU3BO/CTBO
KOCMETHYECKUX  IpenapaToB, IPOU3BOJACTBO  KOHCTPYKLHUOHHBIX  MaTepHasIoB,
3JIeKTPOHHAasl IPOMBILIJIEHHOCTb, HAHOTEXHOJIOTUHU.
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[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMEBI 110 XUMHWH HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIET'O OGPA30OBAHUA

JINYHOCTHBIE PE3YJ/IbTATHI

@®TI'0C COO ycranaBiuBaeT TpebOBaHUSA K pe3y/ibTaTaM OCBOEHHUS 00y4aloIMMUCS
IporpaMM cpeJiHero ob6iero o6pa3oBaHus (JMYHOCTHBIM, MeTalpeAMeTHbIM U
npeaMeTHbIM). HaydHo-MeTojgHW4YecKOW OCHOBOM [l pa3pabOTKU IJIAaHUPYeMbIX
pe3y/IbTaTOB OCBOEHUsI IPOTPaMM CpeJiHero o61ero o6pa3oBaHUs ABJSAETCA CUCTEMHO-
JleITeJIbHOCTHBIN MOJXO0[.

B cOOTBETCTBUHU C CUCTEMHO-/eAATEJbHOCTHBIM NIOAXOA0M B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpejMeTa «XHMHUA» Ha YPOBHE CpeJiHero obliero oobpasoBaHUA
Bbl/leJIEHbI CJIe/lyI0IMe COCTaBAIIIHe:

0CO3HaHHE 00YYarUIMMHUCI POCCUMCKOMN TPAXK/AaHCKON U@ HTUYHOCTU — TOTOBHOCTH
K CAMOPa3BUTHUIO, CAMOCTOATEJIbHOCTH U CAMOOIIpe/ie/IeHUIO;

Ha/IM4Me MOTUBALUU K 00YYEHUIO;

lleJleHallpaBJeHHOe pa3BUTHE BHYTPEHHUX YOeXJeHUH JIMYHOCTM Ha OCHOBe
KJIIOUEBBIX IEHHOCTEN U UCTOPUUYECKUX TPAJAULUKA 6a30BOM HAYKU XUMUM;

FOTOBHOCTb U CHOCOOHOCTb O0Oy4YalOLIMXCA PYKOBOJACTBOBAaTbCA B  CBOeH
JleITeJIbHOCTU LJeHHOCTHO-CMbICJIOBBIMUM YCTaHOBKaMHM, NPUCYLIMMHU 1|€JIOCTHOM CHUCTEMe
XMUMHUYeCKoro 06pa3oBaHus;

Ha/IM4yMe NIPaBOCO3HAHUA IKOJOTUYECKOU KyJIbTYPhl U CIOCOOHOCTH CTAaBUTb L|eJIU U
CTPOUTD KU3HEHHBbIE IIJIAHBI.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUA NpeaMeTa «XUMUA» AOCTUTAIOTCA B eJUHCTBE
y4eOHOM M BOCNUTATEJbHOW [eATeJbHOCTHU B COOTBETCTBUM C TyMaHUCTHYECKUMY,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LI€HHOCTSMU U HJeaJaMHU POCCHUMCKOrO
IpaXkJJaHCKOT0 0011leCcTBa, NPUHATBHIMU B 00LIeCTBE HOPMaMHU U NpaBUJaMHU NOBeJeHUSs,
CIOCOOCTBYIOIMMHM TIpoLleccaM CaMONO3HAHWS, CaMOpa3BUTHS U HPABCTBEHHOIO
CTAHOBJIEHUS JINYHOCTHU 00y4aroLIUXCH.

JIndyHOCTHBIEe  pe3y/JbTaTbl  OCBOEHUA  NpeaMeTa  «XUMHUA»  OTpaXawT
cPOPMUPOBAHHOCTb  ONbITA I[03HABaTeJbHOW U  MNPAKTUYECKOU [J1eATeJbHOCTH
00yyarIMXCs 10 peajn3aliyd NPUHATHIX B 0011leCTBe LIeHHOCTEH, B TOM YHCJIe B 4aCTH:

1) rpa:KJaHCKOro BOCIUTAHUS:

OCO3HAaHUSA OOYy4YalOIIUMHUCA CBOMX KOHCTUTYLHMOHHBIX TNpaB U 00513aHHOCTEH,
YBa)KeHHUS K 3aKOHY U IPaBONOPAJKY;

Npe/CTaB/JeHUs O COLMAJIbHBIX HOPMax M NpaBUJIaX MeXJIMYHOCTHBIX OTHOILIEHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JeATeJbHOCTU NPU CO3JaHHUMU Y4eOHBIX
IPOEKTOB, pelleHUM y4yeOHbIX U MO03HaBaTeJbHBbIX 3a/ay, BBINOJHEHUU XUMHUYECKUX
3KCIepUMEHTOB;

CIOCOGHOCTH MOHUMATh U NPUHUMATh MOTHBbI, HAMEPEHHS, JIOTUKY U apTyMeHThI
JPYTUX NIPYU aHa/IM3€ Pa3JIMYHbIX BUJIOB Y4eOHOH e TeIbHOCTH;

2) NaTpUOTHUYECKOro BOCIMTAHMSA:

LJEeHHOCTHOTO OTHOILEHHUSA K UCTOPUYECKOMY U HayYHOMY Hac/leJUI0 OTe4YeCTBEHHOHN
XUMUH;
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yBaOXeHUs K IpoliecCy TBOpYecTBa B 00JIaCTU TeOpUM M NPAKTUYECKOTO
IpUMEeHEeHUs] XUMHHM, OCO3HAHUA TOrO, YTO [JOCTHXKEHUS HAyKu ecTb pe3yJbTaT
JUIATeJIbHBIX HaOJII0JleHUH, KPONOT/JIUBBIX 3KCIEePUMEHTAJbHbIX MOUCKOB, NOCTOSHHOTO
TPY/Zia Y4EHBIX U IPAKTHUKOB;

VMHTepeca Y IO03HaBaTeJbHbIX MOTHUBOB B IOJYYEHHU U NOC/AeAYIOIIEM aHaJA3e
MHPOpMaIMHU O epeloBbIX JOCTHKEHUAX COBPEMEHHOM 0TeYeCTBEHHON XUMUHY;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIMTaHUA:

HpPaBCTBEHHOT'O CO3HAHHUS, 3TUYECKOT0 TOBEJIeHUS;

CIIOCOOHOCTH OLeHMBAaTh CUTYallUM, CBSI3aHHble C XMUMHWYECKUMHU SIBJIEHUSMH, U
IPUHMMATbh OCO3HAHHBIE pellleHHs, OpPUEHTUPYACh HA MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIeHHOCTY;

TOTOBHOCTH OL€HMBATh CBOE MOBeJleHHe U MOCTYNKH CBOMX TOBapHLlel € MO3ULUHI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAaHHUeE NOCJeACTBUN 3TUX IOCTYIKOB;

4) popMupOBaHUS KYJIBTYPbI 30POBbSI:

IIOHMMaHUS LleHHOCTeH 30pOBOro U 6e30macHoOro o6pasa »KU3HH, HE06X0JUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY GU3UYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

cobJiIoZleHUs] MpaBUJ 6Ge30macHOro obpalleHWss C BellecTBAaMM B OBITY,
NOBCeJHEBHOM KU3HU U B TPYZOBOU 1eATEJbHOCTH;

IIOHMMaHUS LIeHHOCTH NpaBUJ UH/JWBHU/YaJbHOTO U KOJIJIEKTHUBHOIO 6€30MacHOro
NOBeJleHUsl B CUTyalUsX, yTPOXKaOLIUX 3/J0POBbIO U )XKU3HU JIIOJIEH;

OCO3HAaHUS TOCJeACTBUM M HeNpUATHUSA BpeJHBbIX IpUBBbIYEK (yHnoTpebJeHUs
aJIKOro0Jis1, HAPKOTUKOB, KYpeHHUs);

5) TpyAoBOro BocnuTaHUs:

KOMMYHHKaTHUBHOU KOMIIETEHTHOCTU B y4eOHO-UCC/Ie/0BaTEeNbCKON JesTeJbHOCTH,
00611eCTBEHHO M0JIE3HOM, TBOPYECKOU U APYTUX BUJAAX e TeJbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4YaCTHe B pelleHUWM NPAKTUYEeCKHUX 3a4ad COLHAIbHOMN
HaNpaBJIEHHOCTH (B paMKaX CBOEro KJjacca, LKO0JIbl);

MHTepeca K NPaKTUYeCKOMy U3y4eHHI0 Npodeccui pasjIMyHOro poja, B TOM YUCIIe
Ha OCHOBe IPUMeHeHUs NpeJMeTHbIX 3HAaHUU 110 XUMUHY;

YBaOXXEHHUA K TPYAY, JIOAAM TPyJa U pe3ybTaTaM TPYZ0BOH [ eATeJbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BBbIOOPY MH/JAUBHU/yaJlbHOM TPaeKTOPHUMU 0O6pa3oBaHMUS,
Oyayumed mnpodeccMM W peasv3allMd COGCTBEHHBIX >KM3HEHHBbIX IJIAaHOB C Y4E€TOM
JIMYHOCTHbBIX UHTEPECOB, CHOCOOHOCTEN K XMMHUU, UHTEPECOB U NOTPEOHOCTEN 0011eCTBA;

6) 3K0JI0rM4YeCcKOoro BOCIUTAHMS:

3KOJIOTUYECKH 11eJIeC000pa3HOT0 OTHOLIEHUS K MpPUPOJe, KaK HCTOYHUKY
CylLeCTBOBAHMUA KU3HU Ha 3eMJie;

NOHMMaHUs TIJIOOAJIBHOTO XapaKTepa 3KOJIOTMYECKUX MNpo6JsieM, BJIMAHUA
3KOHOMMYECKHUX IIPOLEeCCOB HA COCTOSIHME IPUPOAHOM U COLMAIbHOMU CpeJibl;

OCO3HAHUSI HEOOXOJAMMOCTH MCIHOJb30BaHUS JAOCTHXKEHUM XHMHM [JJI pelleHus
BOIIPOCOB PALlMOHA/IBHOTO IPHUPO/LOI0JIb30BAHHUS;

aKTUBHOTO HENpPUATHA [eWUCTBUM, NPUHOCALIUX BpeJ, OKpyKawlierd NpPUpPOLHOHN
cpefe, yMeHMUs1 NPOTHO3UPOBATb HeOJAronpUATHble 3KOJOTHUYECKHe MOC/IeACTBUSA
npeAnprUHUMaeMbIX JeMCTBUM Y NpeJOTBPALLATh UX;

Ha/IM4Ms Pa3BUTOrO 3KOJIOTMYECKOr'0 MBIIJIEHHS, 9KOJIOTUYECKOH KyJIbTYPBbI, ONbITA
JleITeJIbHOCTH 3KOJIOTUYECKOM HaNpaBJEHHOCTH, YMeHUs PYKOBOJACTBOBAaTbCA HWMH B
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NI03HaBaTe/JbHOW, KOMMYHUKAaTUBHOW U COLIMAJIbHOM MPAKTHKeE, CIIOCOOHOCTU U yMeHMUs
aKTUBHO MPOTUBOCTOSATH UAE0JIOTUU XeM0ObOOUH;

7) eHHOCTHU Hay4YHOr 0 IO3HAaHMS:

cOpMUPOBAHHOCTH MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAYKHU U 001eCTBEHHOH NPAaKTUKY;

NOHMMaHHUA cnelUPUKHA XMMUM KaK HAayKH, OCO3HAHUS e€ posiu B GOPMHPOBAHUU
pallMOHAJbHOTO HAY4YHOTO MBbIIJIEHUs], CO3/JaHUM LeJIOCTHOTO NpeJcTaBjeHus 006
OKpY’KawlIlleM MHpe KaK O €JUHCTBEe NMPUPOJAbl U 4YeJI0OBEKa, B MO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEeH U pelleHUH Po6JieM COXpaHeHHs IPUPOJAHOT0 PaBHOBECHS;

yOexXJEHHOCTH B 0CO60M 3HAUMMOCTH XUMUH [IJIs] COBPEMEHHOU [[MBUJIM3AlUU: B €€
TYMaHUCTUYECKON HANpaBJeHHOCTM M BaXXHOM pPOJM B CO3JaHUM HOBOW 6asbl
MaTepUaJbHOM KYJbTYpPbl, peIleHUH T[J06aJbHbIX MPOOJEM YCTOWYHUBOTO Pa3BUTUSA
4yeJI0BeYeCTBA — CbIpbeBOM, IHepreTUYeCKOH, MUILEeBOM U 9KOJIOrMYeCcKol 6e301aCHOCTH, B
pPa3BUTUM MEJUIMHBI, O0ECHeYeHUH YCJAOBUM YCHEIHOro TPpyAa U 3KOJOTHYECKU
KOMQOPTHOM )XU3HU KAXKJ0T0 YJeHa 00111eCcTBa;

€CTeCTBEHHO-HAyYHOM TI'PAaMOTHOCTH: NMOHUMAHUS CYLIHOCTU METOJ0B IMO3HAHMUS,
MCI0JIb3yeMBbIX B eCTECTBEHHbBIX HayKax, CHOCOOHOCTH UCI0J1b30BaTh N0Jy4aeMble 3HaHUS
JUIsl aHau3a U OO'bSICHEHUsl SIBJIEHUH OKpY)KaloIlero Mupa M MPOUCXOAALUX B HEM
M3MeHeHUH, YyMeHHUd JieJlaTb 060CHOBAaHHbIe 3aKJII0OYEHUS1 Ha OCHOBe Hay4YHbIX GaKTOB U
MMEIIHXCS JAaHHBIX C L[eJIbI0 M0JIy4YeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITE/IbHO MCHOJIb30BaTh XMMHUUYeCKHe 3HAaHUSA [AJS pelleHus
npo6JieM B peasbHbIX }KU3HEHHBIX CUTYaLUX;

MHTepeca K NO3HaHUIO U UCCIel0BaTe/IbCKOU J1eITe/IbHOCTH;

FOTOBHOCTH U CHOCOOHOCTHU K HENPEPBIBHOMY 00pa30BaHUI0 M CaM00OpPa30BaHUI0, K
aKTUBHOMY IOJIyYeHHUI0O HOBBIX 3HAaHUM MO XMMHM B COOTBETCTBUM C >XU3HEHHBIMU
NOTPe6HOCTSAMUY;

MHTepeca K OCOOEHHOCTSIM TpyJZia B pasjuyHbix cdepax npodeccroHaTbHON
JleTeJIbHOCTH.

METAINIPEAMETHBIE PE3YJ/IbTATbI

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHUS y4eOHOro npegMeTra «XMMHUsI» Ha YPOBHe
CpeAHero o611ero o6pa3oBaHus BKJIKOYAIOT:

3Ha4YMMble b Et dbopMupoBaHUus MHPOBO33peHUs oby4Jaromxcsa
MeXAUCUUIJIMHApHble (MeXINpeAMeTHble) o0OlleHayuyHble MOHATHUSA, OTpaKawlue
11eJIOCTHOCTb Hay4YHOH KapTUHbBI MUpa U celuPUKY MeTO/0B [T03HAHUS, UCIIO/Ib3yeMbIX B
eCTeCTBEHHbIX Haykax (MaTepus, BeleCTBO, JHeprus, sBJEHHe, NPOLEeCC, CUCTEMa,
Hay4YHbIM QaKT, NIPUHLHUI, TMIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHUs, UCCIe[j0BaHUE,
HabJIlo/leHre, M3MepeHre, 3KCIIEpUMEHT U Apyrue);

yHUBepca/bHble y4deOHble [eWCTBUSA (II0O3HaBaTesJbHble, KOMMYHHUKaTHBHBIE,
perynaTuBHbIe), obecneyrBawlie $GopMUpoBaHHMe (GYHKIMOHAJbHONM TPAaMOTHOCTH MU
COLIMAJIbHOM KOMIIeTeHL[U U 00y4daroLuXCs;

CNOCOOHOCTb O00YYalILMUXCH MHCNO0JIb30BaTbh OCBOEHHble MeXAUCLUIIIMHAPHBIE,
MHPOBO33peHYEeCKHe 3HaHUs U YHUBepCa/bHble yueOHble JeCTBUSA B I03HABAaTEJbHOU U
COLMAJIbHOU MPAKTHUKE.
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MeTanpeaMeTHble pe3ybTaTbl OTPAXKAIOT OBJIaZleHHue YHUBEPCaJIbHbIMU Y4eOHbIMU
NI03HaBaTe/JbHbIMHA, KOMMYHUKAaTUBHBIMU U PETYJATUBHBIMU 1€ CTBUSAMHU.

OBJlafileHMe YHHBEPCAa/IbHBIMU Y4eOHBIMM N103HABaTe/IbHBIMHU J e CTBUSMU:

1) 6a30Bble JIOTHYECKUE AeACTBUS:

caMoCTOATeJbHO GOpMy/IMPOBAaTh U aKTya/lM3UpPOBaTh Npo6JeMy, BCECTOPOHHe eé
paccMaTpUBaTh;

onpeJesATh LieJIM JeTeJIbHOCTH, 3a/iaBas NapaMeTpbl U KDUTEPHUH UX JOCTUXKEHHUH,
COOTHOCHUTB Pe3yJIbTaThl AeATEeJbHOCTH C IOCTaBJIEHHBIMU Lie/IIMHY;

MCII0JIb30BATh [IPU OCBOEHUH 3HAHUW NPUEMBI JIOTUYECKOTO MbILJIEHUS — BbIJE/ATh
XapaKTepHble NpPHU3HAKM NOHATUW WU YCTAHABJIMBATh WX B3aWUMOCBA3b, MCIO0JIb30BaTh
COOTBETCTBYIOLIME MOHATUSA [JIS1 00 bSICHEHUS OT/ie/IbHbIX GAKTOB U IBJIEHUH;

BbIOMpATh OCHOBAaHUA U KPUTEPUU [AJ KAaCCUPUKALUM BeLeCTB U XUMHUYECKHUX
peakuuu;

yCTaHaBJIMBAaTh IPUUYUHHO-C/I€/ICTBEHHbIE CBA3Y MeX/ly U3y4aeMbIMU SBJIEHUSMU;

CTPOMUTDb JIOTUYECKUe paccyXJeHUs (MHAYKTUBHbIE, Je[yKTUBHbIE, 10 aHAJOTUH),
BBIIBJATb 3aKOHOMEPHOCTH UM NPOTUBOpPeYUss B pacCMaTpUBAEMBIX SBJIEHUAX,
bopMyIMpOBaTh BBIBO/bI U 3aKJII0OUEHUS;

IpUMEHATb B Ipolecce INO3HAaHHUSA, HUCHOJIb3yeMble B XWUMHUU CUMBOJIMYECKHE
(3HaKoBbIe) MOJiesH, IPeo6pa3oBbIBATh MOJleJIbHble NIPe/CTaBJeHUs — XUMUYeCKUH 3HAK
(cumBoJ) 3sieMeHTa, XUMHUYeckasgs ¢opMmyJsa, YpaBHEHHE XUMUUYECKOW peakUUu — MpHU
pelleHUM Yy4eOGHBIX MO3HaBaTeJbHBbIX M INMPAKTUYECKUX 3a/iay, NPUMEHSATb Ha3BaHHbIe
MoOJieJibHble MpeJCTaBJeHUs J[Js BbIABJE€HUS XapaKTepHbIX IPU3HAKOB H3y4aeMbIX
BellleCTB U XMMHUYEeCKUX peaKLUH.

2) 6a30Bble UcCCae0BaTe/IbCKHE AeUCTBUA:

BJIaZleTb OCHOBAaMH MeTO/|0B HAy4YHOI'0O I03HAHUA BelleCTB U XUMUYECKUX PeaKIUuH;

bopMysMpoBaTh LeJM U 33Jayd UCCIe[J0BaHMS, HUCII0Jb30BaTh NOCTaBJEHHbIE U
CaMOCTOATeJbHO CHOPMYy/IMPOBaHHbIe BONPOCHl B KayeCcTBE WHCTPYMeHTa MO3HAaHUA U
OCHOBBI /11 GOPMHUPOBAHUS TUIOTE3bl N0 NPOBEPKe MPAaBUJIbHOCTH BbICKa3blBaeMbIX
CY>XIeHUU;

BJIaZleTh HaBbIKaMM CaMOCTOSITE/ILHOTO IIJIAHMPOBAHUA U IPOBeJleHUs YYeHUYeCKUX
3KCIEepUMEHTOB, COBEpPIIEHCTBOBAaTb YMeHUsA HabJoAaTb 3a XOZOM Ipolecca,
CaMOCTOAITEJIbHO TPOrHO3UMPOBAaTb €ro pe3y/abTaT, (OPMYJUPOBaTb 00606lIeHUS U
BbIBO/JIbl OTHOCUTEJIbHO JOCTOBEPHOCTU pe3yJbTaTOB HCCAeL0BaHUsl, COCTABJAThb
060CHOBaHHBIA OTYET O NPOJeJaHHOU paboTe;

npuo6peTaTh ONBbIT yYEHUYECKOU HCC/Ie[0BATENbCKON U MPOEKTHOMU JeSITeJIbHOCTH,
IPOSABJATH CIOCOOHOCTh U FTOTOBHOCTb K CaMOCTOSITEJIbHOMY IOMCKY METOJ0B pelleHUs
NpaKTHUYeCKUX 3a/ia4, IPUMEeHEeHHUI0 Pa3/IMYHbIX METO/|0B NO3HAHHUA.

3) pa6ota c uHopmManueun:

OPUEHTUPOBATbCA B PaA3/JIMYHbIX WUCTOYHMKAX MUHOpMaLUHU (Hay4dHO-NOMYyJispHas
JINTepaTypa XMMHUYECKOIro COJiep>KaHusl, CIpaBo4YHble Mocobus, pecypcel MHTepHeTa),
aHaJIM3UpOBaTb UHPOPMALMIO Pa3JUYHbIX BUJOB U GOpPM Ipe/CTaB/eHUs, KDUTHYECKHU
OLIeHUBATb €€ JOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTh;

dbopMysIMpoBaTh 3alpoChl U IPUMEHATb pa3/JMYHble METO/bl IPU MOMCKe U 0THOope
nHpopManry, Heo6X04MMOH /151 BBINOJHEHUS y4eOHbIX 3a/1a4 ONpe/ie/IEHHOTO TUIIa;
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npuo6peTaTb  ONBIT  HWCIOJb30BaHUA  HMHPOPMALMOHHO-KOMMYHUKATHUBHbBIX
TEXHOJIOTUH U Pa3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMaJbHYy0 (GOpMy MNpeAcTaBJeHUs HHPOpPMALUU
(cxeMbl, rpad UKy, JUATPAMMBbI, TaOJUIIbI, PUCYHKU U APYTUE);

MCIO0JIb30BaTh Hay4HbIM f3bIK B KayeCcTBe CpPeJACTBa NpPHU paboTe ¢ XUMHUYECKOU
vHbopMalMel: MIPUMEHATh MeXIpeMeTHble (Gu3ndeckre U MaTeMaTU4YeCKHUe) 3HAKU U
CUMBOJIbI, GOPMYJIbl, a66peBUATYPbI, HOMEHKJIATYPY;

UCIO0JIb30BaTh U Npeobpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CpPeJCTBa
HarJsHOCTH.

OBJlafieHM e YHMBEPCA/IbHBIMU KOMMYHUKAaTUBHBIMM JAE€MCTBUSAMM:

3a/laBaTb BOIIPOCHI MO CYLIeCTBY OOCYKJaeMoil TeMbl B XOJe JAuajora H/Wiu
JIUCKYCCUHU, BBICKA3bIBaTb HJeH, GopMy/MpoBaTb CBOU MPEJJIONKEHUS OTHOCUTENbHO
BbINOJIHEHUA NIPe/JIOKeHHOH 3a/1a4uy;

BBICTYNIaTh C TMpe3eHTaluedl pe3y/bTaTOB [03HABATEJbHOM JieATeJbHOCTH,
IOJIy4eHHBIX CaMOCTOSITEJbHO WJM COBMECTHO CO CBEPCTHHKAaMHM IPHU BbINOJHEHUU
XUMHUYECKOTO0 3JKCIIEPUMEHTa, MPAaKTUYEeCKOM paboThl IO MCCJIEJO0BAaHUIO CBOMCTB
M3y4yaeMbIX BeLeCTB, peajM3aldd y4eOHOro mnpoekTa M GOpPMYJIMPOBATh BbIBOABI IO
pe3ysbTaTaM HPOBEAEHHBIX HCCJAEeJOBAaHUN MyTEM COrJIACOBAaHUsS MO3ULUU B Xoje
06Ccy>keHus1 1 0OMeHa MHEHUSIMHU.

OBJlafileHM e YHHBEPCA/IbHBIMU PETy/IITUBHBIMU AeCTBUAMM:

CaMOCTOSITEJIbHO  IIJIAHUPOBaTb M OCYLIECTBJATb CBOKO  I0O3HAaBaTeJbHYIO
JlesITeJIbHOCTb, oOmnpejiesisss e€ I1eJd U 3aJayd, KOHTPOJHUPOBaTb W MO Mepe
He0o6XO0AMMOCTH KOPPEKTUPOBAThb Npe/jlaraeMblid aITOPUTM JeICTBUM NIPU BbINIOJHEHUU
y4eOHbIX M UCC/Ael0BaTeJbCKUX 3aJla4, BblIOMpaTh Haubosiee 3pPeKTUBHBIN CNOCOO UX
peleHUs C Y4ETOM NOJTy4eHHUs] HOBbIX 3HAHUH O BellleCTBAaX U XMMHUYeCKUX PeaKLUX;

OCYILIeCTBJIATb CaMOKOHTPOJIb CBOeH JeATeJbHOCTH Ha OCHOBe caMoOaHa/u3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATDI
10 KJIACC

[IpeaMeTHbIe pe3yibTaTbl 0CBOEHUS Kypca «OpraHudeckast XMMUsI» OTPaKakoT:

cpOpPMHUPOBAHHOCTDb IpeACTaBJEHUN O XMMHUYECKOW COCTaBJALIEd eCTeCTBEHHO-
Hay4YHOW KapTUHBI MUPA, POJIM XUMHHU B MO3HAHUU SIBJIEHUH NPUPO/bI, B pOpMUPOBAHUU
MBIIIJIEHUS U KYJbTYPbl JIMYHOCTH, €€ QYHKLHUOHAJIBbHOW I'PaMOTHOCTH, HEOGXOAMMOM
JUIsl pellleHHs] NPaKTUYeCKUX 3aJlad M 3IKOJIOTMYECKHM OGOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/10pPOBBIO U IPUPOJHOM Ccpejie;

BJIaJIeHHe CUCTEMOW XMMUYECKUX 3HAHUH, KOTOpasi BK/IOYaeT: OCHOBOIOJIaramlye
NOHATHA (XUMHUYECKUH D3JIeMEHT, aToM, 3JIEKTPOHHAas 0060JI0YKa aToMa, MOJIEKYJIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULLATEJBHOCTb, XMMHUYecKasl CBfI3b, CTPYKTypHas ¢opmy.Jia
(pa3BépHyTast ¥ COKpalléHHasi), MOJib, MOJISIPHAsA Macca, MOJIIPHbIA 00'bEM, YIJIepOJHBIN
ckesieT, QyHKLMOHA/IbHAA IPyINNa, pajyKaj, U30MepHs, U30Mepbl, TOMOJIOTUYECKUH pAf,
rOMOJIOTH, VIJIEBOJOPOAbI, KHUCJOPOJ U a30TCOAep:Kallle COeJUHEHUs, MOHOMEep,
H0JIUMep, CTPYKTYPHOEe 3BEHO, BBICOKOMOJIEKYJISIPHbIE COeJUHEHUs); TEOPUU U 3aKOHbI
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(Teopus cTpoeHUs: opraHuyeckux BeuiecTB A. M. ByTJyiepoBa, 3aKOH COXpaHEHHUsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XMMUH; MUPOBO33peHYECKUE 3HAHUS,
JieXkaljie B OCHOBe NMOHUMaHWUS NMPUYUHHOCTU M CUCTEMHOCTH XUMHWYECKUX SIBJIEHUH,
dakTosiOTUYECKUE CBeJeHHUS O CBOWCTBAX, COCTaBe, MOJy4eHUU H 06e30MacHOM
HCIOJIb30BAHUU Ba)KHEWIIMX OpPraHUYECKUX BelleCTB B ObITY U NpPaKTUYECKOH
JlesITeJIbHOCTH YeJIOBEKa;

cPOPMUPOBAHHOCTb YMEHUW BbISABJATH XapaKTepHble MPU3HAKU MOHSTHUH,
yCTaHaBJMBaThb HX B3aHWMOCBSI3b, MCHOJIb30BAaTh COOTBETCTBYHWOUIME MOHATUS MPHU
ONMCAaHUU COCTaBa, CTPOEHUS U NIpeBpallleHu OpraHu4ecKruX COeJMHEeHUN;

cGOPMHUPOBAHHOCThL YMEHHH HCHO0Jb30BaTh XUMHUYECKYID CUMBOJIMKY [JIs
COCTaBJIEHUs] MOJIEKYJISIPHBIX M CTPYKTYPHbIX (pa3BEpHYTOH, COKpalléHHOH) dopmy.
OpraHWYecKUX BelleCTB M ypaBHEHHWU XUMHUYECKUX PpeaKlMi, U3roTaBJMBaTb MOJEJU
MOJIEKYJl ~ OpraHM4YecKUMX BellecTB JJA  WUIIOCTpAaUUM HUX  XUMHYECKOro H
NPOCTPAHCTBEHHOT'O CTPOEHUS;

cPOPMUPOBAHHOCTb YMEHUH yCTAHABJUBATb MPUHAAJIEIKHOCTb HU3YYEHHbIX
OpraHHWYecKUX BEIeCTB MO0 MX COCTaBy M CTPOEHHUI0 K ONpeAe/iEHHOMY KJjaccy/rpyrmmne
coejlMHEHUW  (YI/71eBOJOPOAbI,  KHUCJOpPOJ U a30TCoJeplKaljhue  CoeJUHEeHUs,
BbICOKOMOJIEKYJIIDHbIE COEeJUHEHHUs), JlaBaTb HUM Ha3BaHUS MO CUCTEMATUYECKOU
HoMmeHkaaTtype (IUPAC), a Takke MNPUBOJUTH TPUBHAJbHble Ha3BAaHUS OT/eEJbHbIX
OpraHWYecKUx BellecTB (3TWUJIeH, NPONWJEH, alleTWUJIEH, 3TUJIEHIJIUKOJb, TJIUIEPUH,
deHos, dopmanbaerus, aneTaabJerusi, MypaBbUHas KHCJIOTA, YKCyCcHas KHUCJIOTA,
0JIeMHOBAsl KUCJI0TA, CTEAapUHOBAsi KUCJIOTA, IJI0K03a, GPyKTO3a, KpaxMaJ, LieJIJIH0J1033,
TJIMIMH);

chOpPMHUPOBAHHOCTb YMEHHS ONpPeeaTh BUAbl XUMUYECKOW CBSI3U B OpTraHUYECKUX
coeilMHEHUsIX (OJMHApHbIE U KpaTHbIE);

cPOPMUPOBAHHOCTb YMEHUSI MPUMEHATb MOJIOXKEHUSI TEOPHUH  CTPOEHUs
opraHuueckux BelecTB A. M. ByTjiepoBa /11 06'bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIECTB
OT MX COCTaBa U CTPOEHMUS; 3aKOH COXpaHEeHHS MacCChl BEILECTB;

chOpPMHUPOBAHHOCTh YMEHUM XapaKTepPU30BaThb COCTaB, CTpOeHUe, Ppu3nvecKue U
XMMHYECKUe CBOWMCTBA TUNHWYHBIX MpeJCTaBUTeJed pas3/MYHBbIX KJIAaCCOB OPraHUYecKUX
BellecTB (MeTaH, 3TaH, 3TUJIEeH, IPOMUJIEH, aleTu/aeH, byTaguen-1,3, MmeTunoyraaueH-1,3,
O6eH30J;, MeTaHOJ, 3TaHOJ, 3TUJEHIJIMKOJb, TIJIMLEePUH, JeHoJs, aleTaadb/Jerus,
MypaBbHWHasi M YKCyCHasi KUCJOThbI, TJIIOKO3a, KpaxmaJl, LeJJII0JI03a, aMUHOYKCYCHas
KMCJI0TA), WJIOCTPUPOBAaTb TeHETUYEeCKyl CBfI3b MeXJy HHUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIMU C UCN0JIb30BAHUEM CTPYKTYPHbIX GOPMYJI;

cGOPMUPOBAHHOCTb YMEHUsl XapaKTepU30BaTb HCTOYHUKHU YIJIEeBOJOPOJHOIO
cbipbsi (HepTh, MPUPOJAHBIN ras, yrojb), COOCOObI UX MepepabOTKU U MPAKTUUYECKOE
NpUMeHeHUe NPOAYKTOB epepaboTKY;

chOpPMHUPOBAHHOCTb YMEHUH MPOBOJAUTH BbIYUCAEHHUS 110 XUMHUYECKUM YPaBHEHUSAM
(Maccel, 06bEMa, KOJMYECTBA HCXOJHOTO BelleCTBAa WJM TMNPOAYKTA peakUUu 1o
M3BECTHBIM Macce, 06béMy, KOJUYECTBY OJHOr0 U3 UCXOJHBIX BEIECTB WJU NMPOAYKTOB
peakLuun);

chOpPMHUPOBAHHOCTh YMEHUH BJIaZleThb CUCTEMON 3HAHHWU 00 OCHOBHBIX MeTOJax
HAy4HOTO IO3HAHHU{, WUCIOJb3yeMbIX B XMMHUU NPHU HW3YYEHUHU BeEIECTB U XUMUYECKHUX
sABJIeHUN (HaOJ/0/leHue, W3MepeHue, 3KCIepUMEHT, MO/IeJIMPOBaHUE), HCIO0JIb30BaTh
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CUCTeMHble XMMHWYEeCKUe 3HaHUA [JJI NPUHATHSA pelleHUH B KOHKPEeTHBIX »KU3HEHHBIX
CUTYaLUsX, CBA3aHHBIX C BellleCTBaMHU U UX IPUMEHEHUEM;

cPOpPMUPOBAHHOCTb YMEHUH COO6JII0JAaTh MNpaBW/a MO0Jb30BaHUA XUMHUYECKOU
NOCy/101 U JJabopaTOPHBIM 060pyZl0BaHUEM, a TaKXKe MpaBU/ia 0OpalleHHus C BellleCTBaMHU
B COOTBETCTBUM C UHCTPYKIUSMHU 110 BbIIIOJIHEHHUIO JTa00PaTOPHBIX XUMUUYECKHUX OINBITOB;

cPOPMUPOBAHHOCTb YMEHUM  IJIAHUPOBAaTb U BBINOJHATb  XMMHUYECKUU
JKCIepuMeHT (MpeBpalleHUsl OPraHUYeCKHMX BellecTB IpU HarpeBaHWM, IOJy4eHHe
3TUJIeHa W U3y4yeHHe ero CBOWCTB, KayeCTBEHHble peaKIMd OPraHUYeCcKUX BellecTB,
JleHaTypalus 6esIKOB NPU HarpeBaHWH, LiBETHble peaKLUU OeJIKOB) B COOTBETCTBUM C
NpaBUJaMU TEXHUKU 0e30MacHOCTU NMPHU 0OpalleHHWU C BellleCTBaMU U J1abopaTOPHbIM
obopyZloBaHHEM, NpPEeJCTaBJATb pe3yJbTaTbl XMMHYECKOro 3KcIeprMeHTa B ¢QopMe
3alMUCy YpaBHEHUH COOTBETCTBYIOLIUX peakKLWHd U GOpMy/IMpOBATh BBIBOJbl Ha OCHOBE
3THUX Pe3yJIbTaTOB;

cGOPMUPOBAHHOCTb  YMEHUHM  KPUTHUYECKH  aAHAJU3UPOBAaTb  XHMMHUYECKYIO
MHpopMalio, NoJay4yaeMyo U3 pa3HbIX UCTOYHUKOB (cpejcTBa MaccOBOW MHQopManuy,
HUHTEepHET U ApYyrux);

cpOpMHUPOBAHHOCTb YMEHUH COOJIIOAATh NPaBUJa 3KOJOTUYECKH 11e/1eC006pa3Horo
NOBeJleHUsl B ObITY U TPYZOBOMW J1eITeJIbHOCTH B ILieJIIX COXpaHEeHUs CBOEro 3/0pOBbs U
OKpyXamllled NPUPOJHOHW CpeJbl, OCO3HAaBaTb ONACHOCTb BO3JEeUCTBUA Ha >KUBbIE
OpraHu3Mbl OlpeJleIEHHbIX OPraHUYeCcKUX BellecTB, MOHUMas cMbica nokasartens II/JK,
NOSCHATh Ha IpUMepax CHOCOObI YMeHbIIeHUS U TMpeAOTBpallleHUs] UX BpeJHOro
BO3/leMICTBUSA Ha OPTaHU3M 4YeJI0BEKa;

JJIs1  00y4aloluXcsl C OrpaHUYeHHbIMM BO3MOXXHOCTSIMH 3/l0pOBbSl: yMeHHUe
IPUMEHATb 3HaHUs 06 OCHOBHBIX JJOCTYIIHbIX MeTO/aX MO3HAHUS BellleCTB U XMMUYECKUX
ABJIEHUH;

JUIsl CJIeNbIX W C/1ab0BUAAILMX O0OYYalOLIMXCA: YMeHHe HCII0Jb30BaTb pesibeHO-
TOYEYHYI0 cUucTeMy 0603HayeHUM JI. bpaisis i 3anucyu XUMUYecKux GopMy.I.

11 KJIACC

[IpenmeTHble pe3y/bTAaTbl OCBOeHHs Kypca «06lias U HeoOpraHU4yecKash XUMMUSI»
OTPaXKaloT:

cGOpPMHUPOBAHHOCTb MPEJICTABJIEHUNA: 0 XMMUYECKOW COCTABJIAIOLIEN eCTeCTBEHHO-
HAy4YHOW KapTHUHBbI MHUPA, POJIM XUMUM B MO3HAHUH SIBJIEHUU NPUPO/bl, B QOPMUPOBAHUHU
MBbIIIJIEHUS] U KYJbTYpPbl JUYHOCTH, €€ (QYHKLUHOHAJbHOW T'PAaMOTHOCTH, HEOOXOJUMOMU
JUIS pellleHUs] MPAKTUYECKUX 3aJlad M IKOJIOTMYEeCKHM OOOCHOBAHHOI'O OTHOUIEHHS K
CBOEMY 3/10POBbIO U IPUPOJIHOM Cpeje;

BJIaZIeHUEe CUCTEMOU XMMUYECKUX 3HAHUH, KOTOpasi BKJIOYaeT: OCHOBOIOJIaramiiyie
NOHATHUSA (XUMUYECKUU 3JIEMEHT, aTOM, U30TOT], S-, P-, d- 3JIeKTPOHHbIE OPOUTAIH ATOMOB,
HWOH, MOJIeKyJla, MOJIb, MOJIIPHBIH 06BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHUILATENbHOCTb,
CTeNeHb OKHUCJEHUs], XUMHUYecKass CBS3b (KOBaJleHTHasl, HOHHAas, MeTa/lJIMYecKasi,
BOJIOPOZIHASI), KpHUCTa/JIM4ecKass peuéTKa, THUIbl XUMUYECKHX peaKIUH, pacTBop,
3JIEKTPOJIUThI, HE3JIEKTPOJIUThI, 3JIEKTPOJUTUYECKAs [AUCCOLMALMS, OKHUCJIUTEID,
BOCCTAHOBUTEJIb, CKOPOCTb XUMUYECKON peaKlMy, XUMHUYEeCKOoe PaBHOBECHE); TEOPUU U
3aKOHbl (Teopusi 3JEKTPOJUTUYECKOW JAuccOolMalUy, mnepuojuueckuit 3akoH [|. MU.
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MeHpeieeBa, 3aKOH COXpaHEHHUs] MacChbl BelLleCTB, 3aKOH COXpPaHEHHUSA W IpeBpalleHUd
3HEpPruu NpU XUMHUYEeCKUX peaKlUsX), 3aKOHOMEpPHOCTH, CUMBOJIMYECKUN A3bIK XUMUH,
MHPOBO33peHYEeCKHe 3HaHHWA, Jexalide B OCHOBe IIOHMMaHUA INPUYMHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SIBJIEHUH, GaKTOJIOTUYeCKHe CBeJleHUsI O CBOMCTBAX, COCTaBe,
N0JIy4eHUU U 6€30NaCHOM MCI0/Ib30BAaHUHY BaXKHENILIMX HEOPraHM4YeCKHUX BelleCTB B ObITY
Y IPAKTHUYECKOH esATeJbHOCTH YeJI0BEKa;

cPOpPMUPOBAHHOCTb yMEHWUH BBIABJAATH XapaKTepHble MpPU3HAKU MNOHATHH,
yCTaHaBJMBaTb WX B3aUMOCBA3b, HCII0JIb30BaTb COOTBETCTBYIOIIME IMOHATUA IIpHU
ONMCAaHUH HEOPTaHUYEeCKUX BellleCTB U UX IIpeBpallleHUH;

CPOPMUPOBAHHOCTb YMEHUM HCNOJIb30BaTh XHWMHYECKYH0 CUMBOJIUKY JJIf
cocTaBJieHUs1 GOpMyJl BellleCTB M YpaBHEHUHW XMUMHYECKUX peakL Ui, CUCTeMaTHUYeCKYIo
HoMeHkJ1aTypy (IUPAC) ¥ TpuBHasibHble Ha3BaHUSA OT/Ee/IbHbIX HEOpPraHUYeCKUX BellleCTB
(yrapHbld ras, yrJeKUCJbIH ra3, aMMHaK, TralléHas HW3BeCTb, HeralléHas HW3BeCTb,
NMTbeBas CoZa, NUPUT U [pyrue);

cPOpPMUPOBAHHOCTb YMEHHUH oONpefessaTb BaJeHTHOCTb U CTelleHb OKHCJEeHUs
XUMHUYECKUX 3JIEMEHTOB B COeJMHEHUAX pPa3JIMYHOr0 COCTaBa, BUJ, XUMHUUYECKOW CBA3U
(koBasleHTHas, WOHHAsl, MeTa/IMueckas, BOJAOpPOAHAs) B COeJAUHEHUAX, THI
KPUCTA/JINYECKOW PelléTKU KOHKPEeTHOro BellecTBa (aTOMHasi, MOJIeKyJisspHas, HOHHa4,
MeTaJ/l/InyecKas), xapaKTep cpe/ibl B BOJHbBIX pacCTBOpaxX HEOPraHWYeCKUX coeJUHEHUH;

cPOPMUPOBAHHOCTb YMEHUW yCTaHABJWBAaTb IPHUHA/JIEKHOCTb HeOpraHWYeCcKHUX
BellleCTB 0 HUX COCTaBy K OINpeJeIEHHOMY KJaccy/rpynmne coefjuHeHUH (MpocTble
BelllecTBa - MeTa/UIbl U HeMeTaslIbl, OKCHJbl, OCHOBAaHHUfA, KUCJIOTHI, aMpoTepHble
TUAPOKCU/IBI, COJIN);

cPOpPMUPOBAHHOCTb YMEHUW pacKpblBaThb CMbICJA INepuogudeckoro 3akoHa /JI. M.
MeH/iesieeBa M [JIeMOHCTPUPOBATb €ro CUCTEMATHU3UPYIOLIYI0, OOBACHUTENBHYI U
IPOTHOCTUYECKYI0 QYHKIUY;

cPOPMUPOBAHHOCTb yMEHHUHM XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHHEe aTOMOB
XUMHYECKUX 371eMeHTOB 1-4 nepronos [leproandeckon CUCTEeMbl XMMUYECKHX 3JIEMEHTOB
J. W. MeHgeneeBa, HUCHOJb3ys MNOHATHUSA «S-, p-, d-3JIeKTPOHHBIE OpOUTAINY,
«3HepreTUYecKHhe YpPOBHHU», OOBSCHATb 3aKOHOMEPHOCTH HW3MEHEeHHUs CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M UX COeJMHEHHWU Mo nepuozaM U rpymnnam l[lepuognyeckoi
CUCTEeMbl XMMHUYeCKUX 31eMeHTOB /I. . MeHzeneeBa;

chOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh (OMUCHIBATh) 0OIME XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BelleCTB Pa3/JIMYHbIX KJIACCOB, TOATBEPXK/JATh CylleCTBOBAaHUE
reHeTU4YeCKON CBA3M MeXJy HeOopraHWyeCKHMMH BelleCTBaMU C TOMOIIbI0 ypaBHEHUH
COOTBETCTBYIOLUX XUMUYECKUX PeaKLIUK;

cPOPMUPOBAHHOCTb YMEHMUs KJIAaCCUPULUPOBATh XUMHUYECKUe peakLHUu [0
pas3JIMYHBIM NpPU3HAKaM (YUC/IYy U COCTaBy pearvpymrolliuX BellecTB, TeNJI0BOMYy 3¢deKTy
peakl vy, U3MEHEHHUIO CTelleHel OKUCJIeHUs 3JIeMEHTOB, 0OPaTUMOCTH pPeaKLUuH, y4acTUI0
KaTaJiM3aTopa);

cPOPMUPOBAHHOCTb YMEHUW COCTABJATh YPaBHEHUS peaKLUU pa3/IMYHbIX TUIOB,
NIOJIHBbIE U COKpalléHHble YpaBHEHHUs peaKLiMi HOHHOTO 0OMeHa, YYUThIBas yCJ0BUs, IPU
KOTOPBIX 3TU peaKkL U1 UAYT 10 KOHII3;
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chOpPMUPOBAHHOCTb  YMEHUH IPOBOJUTL  peakluy, noATBepXKatoliue
KayeCTBEHHbIH COCTaB Pa3JIMUHbIX HEOPTaHUYECKUX BeLIeCTB, PacHo3HABAaTb ONbITHBIM
NyTEM HOHBI, MPUCYTCTBYIOLIME B BOJAHBIX paCTBOPaX HEOPraHMYeCKUX BEIeCTB;

cPOpPMUPOBAHHOCTH yMeHUU pacKpbIBaTh CYLIHOCTb OKUCJIUTEJIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUMid MOCPeJCTBOM COCTaBJIeHUS 3JIEKTPOHHOIrO 6GaJjiaHca 3THUX
peakyuu;

cPOpPMUPOBAHHOCTb yYMEHUH OOBACHATb 3aBUCHUMOCTb CKOPOCTH XUMHYeCKOU
peakLuu OT pas/MYHbIX PAaKTOPOB; XapaKTep CMeLleHUs XUMHUYECKOro paBHOBECHUS B
3aBUMCUMMOCTH OT BHellHero Bo3AelcTBUA (npuHuun Jle lllaTesnse);

cpOpMUPOBAHHOCTb YMEHUM XapaKTepU30BaTh XUMHUUECKHE MPOLECCHI, JIEKAIUE B
OCHOBE TIPOMBILIJIEHHOTO IOJY4YeHUs1 CepHOM KHUCJOThl, aMMMaKa, a TaKxe
cOpMHUPOBAHHOCTb MpEJACTABJEHUN 00 OOIIMX HAYYHbIX MPUHIMIAX U 3KOJOTUYECKHX
npo6JieMax XMMHU4Y€eCKOT0 NPOU3BO/ACTBA;

cOpMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM MOHSTHSA
«MaccoBas [0l BellleCTBa B pacTBOpe», 0O bEMHBIX OTHOILIEHUH ra30B NPU XMMHUYECKHUX
peakLMsxX, Macchl BellleCTBA WJM 0O0'béMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BeleCTBa,
Macce WM 00'b€MY OJHOTO M3 YYaCTBYIOLIMX B peaKLMM BellecTB, TelJoBoro adpdekxra
peakLMu Ha OCHOBe 3aKOHOB COXpPaHEHHS] MacChl BELIECTB, MpeBpallleHus] U COXpaHeHHs
3HepTruy;

cpOpMUPOBAHHOCTb YMEHUH COOGJIIOJAaTh MpaBUa MO0Jb30BAaHUS XUMHUYECKOU
NOCYZ0H M J1JabopaTOPHBIM 060PYy/0BaHMEM, a TaKXKe NpaBUJia 0OpalleHus C BelleCTBaMU
B COOTBETCTBUU C UHCTPYKIUSIMHU 110 BbIITOJIHEHHUIO JTAa60PATOPHBIX XUMUYECKHX ONBITOB;

cPOpPMUPOBAHHOCTb YMEHHWH  IJIaHUPOBaTb W BBINOJHATb  XMMHYECKHUU
3KcnepuMeHT (pasJioKeHHe TMepoKCHJa BOJAOpPOJAa B MPUCYTCTBUM KaTaau3aTopa,
onpejiejieHUe cpeJibl pacTBOPOB BelleCTB C MNOMOIbI YHUBEPCAJbHOTO HHAUKATOPA,
BJIMSIHME DPa3JIMYHbIX (aKTOPOB HAa CKOPOCTb XMMHYECKOW peaKLUH, peaKLUd MOHHOTO
oO6MeHa, KauyeCTBEHHble peaKl WU Ha CyJbdaT-, KapOOHAT- U XJOPUJ-aHUOHbBI, HA KaTHOH
aMMOHMS, pellleHHe 3KCIepUMeHTa/lbHbIX 33/ia4 10 TeMaM «MeTasibl» U «HeMeTasnibl») B
COOTBETCTBUM C MpaBHUJAMU TEXHUKH 0€30MacCHOCTH NMPHU O6GpalieHUH C BellecTBaMHU U
JIabopaTOPHBIM 060py/Zi0BaHMUEM, npeJCcTaB/IATh pe3ybTaThbl XMUMHUYECKOT0
JKcnepuMeHTa B ¢QopMe 3anMcd ypaBHEHUH COOTBETCTBYIOLIMX peakUuid U
dbopMyIMpOBaTh BbIBO/Ibl HA OCHOBE 3TUX Pe3yJIbTATOB;

cPOpMUPOBAHHOCTb  YMEHHW  KPUTHUYECKU  aAHAJIU3UPOBATh  XHMMHUUYECKYIO
MHopMalyo, N0Jy4YaeMylo U3 pa3HbIX HCTOYHUKOB (CpejcTBa MacCOBOM KOMMYHHUKALUHY,
HUHTEepHeT U Apyrux);

cpOpMHUPOBAHHOCTb YMEHUH CO6JII0AATh NPaBUJa 3KOJIOTUYECKH 11e/1eC006pa3Horo
NOBeJleHHs B OBITY U TPY/A0BOU AesATEJbHOCTH B LieJIsIX COXpAaHEHHs CBOEro 3/0POBbs U
OKpYy’Kawlllell NpHUPOJHOM Cpesbl, OCO3HABaThb OINACHOCTb BO3JeMCTBUS HA >KUBbIE
OpraHu3Mbl OMNpeJ/ieIEHHbIX BeLeCTB, MOHUMas cMbica nokasaTtess [1/IK, mosicHaTH Ha
npuMepax CHOCOObI YMeHbIIEHUSl W IpeAOTBpAlLeHUs] UX BpeJHOro BO3JEWCTBHUA Ha
OpraHu3M 4YeJIOBEKa;

JJIs1  00y4aloluXcl C OrpaHU4YeHHbIMM BO3MOXKHOCTSIMHU 3/l0pOBbSl: yMeHHUe
IPUMEHSITb 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IO3HAHHUS BEIeCTB U XUMUYECKHUX
ABJIEHUH;
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JUIsl CJIeNbIX Y C/1ab0BUAAILMX O0OYYalOLIMXCA: YMeHHe HCII0Jb30BaThb pesibeHO-
TOYEYHYIO cucTeMy 0603HadyeHuM JI. bpaisis i 3anucyu XUMUYeCcKUX GopMy.I.
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TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC

HauMmeHoBaHue pa3aesoB U

KoJsinyecTBO 4acoB

JdneKTpoHHbIEe (UPpOBbIE)

Nen/m KontposibHble IIpakTHYecKue
TeM NPOorpaMMbl Bcero oOpa3oBaTeJIbHbIE pecypcChbl
pa6oThbl pa6oThbl
Pasgen 1.TeopeTuyecKkue 0CHOBbI OpraHU4eCKOM XMMHH
[IpeiMeT opraHM4YeCcKOM XUMHU. bu6bsauoTteka [JOK
1.1 Teopus cTpoeHHs1 OpraHUYeCKUX 3 https://lesson.academy-
coequHeHui A. M. ByTsiepoBa content.myschool.edu.ru/04/10
HToro no paszgeny 3
Paspen 2.YriieBoa0poabl
[IpepenbHbIE YI1EBOAOPOAbI Bubanotexa LIOK
2.1 pea y AopoA 2 https://lesson.academy-
aJIKaHBbI
content.myschool.edu.ru/04,/10
HenpenenbHble yrieBogopo/bl: Bubamotexa [JOK
2.2 PeA y AOPOABL: 6 1 https://lesson.academy-
aJIKEHbI, aJIKaiMeHbl, AJIKWUHbI
content.myschool.edu.ru/04/10
bubsmoTreka LIOK
2.3 ApomMaTurueckue yriaeBo0po/ibl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHbIe UCTOYHUKHU Bu6anoTeka LIJOK
2.4 yIJIEBOJOPOAOB U UX 3 1 https://lesson.academy-
nepepaboTka content.myschool.edu.ru/04,/10
HToro no pasaeny 13

Paszaen 3.Kuciopoacoaep:kaiyue opraHu4eCKUe CoeJUuHEeHMs
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bubauorteka HOK

3.1 CnupTtbl. PeHon 3 https://lesson.academy-
content.myschool.edu.ru/04,/10
bubauoTteka LHOK

Anbperusbl. Kap6oHoBbIE

3.2 KUCIOTBL CAIOKHDIE SUPE] 7 https://lesson.academy-
content.myschool.edu.ru/04/10
bubsmoTreka LIOK

3.3 Yrnesozpbl 3 https://lesson.academy-
content.myschool.edu.ru/04/10

HToro no paszgeny 13

Paszaen 4.A30TcoepKaniue opraHu4ecKue coeJMHEeHUA

bubsmoTreka LIOK
4.1 AMUHBI. AMUHOKUCIOTHI. Benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
HToro no paszgeny 3
Paspaes1 5.BeicOKOMOJIEKY/IApPHbIE COeAUHEHU S
bubsmoTreka LIOK
5.1 [Inactmaccol. Kayuyku. BosiokHa 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HToro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

HauMeHOBaHUe pa3a€eJioB 1

Kosin4ecTBO 4acoB

JneKTpoHHbIE (LUPpPOBDbIE)

Nen/m KouTtposibHble IIpakTHYecKue
TEeM NPOrpamMMbl Bcero oGpa3oBaTeJibHbIE peCcypChbl
pa6oThbl pa6oThbl
Paspaen 1.TeopeTuyeckre 0OCHOBbI XUMUHU
CTtpoeHue aTOMOB.
[lepyognyecKkuil 3aKOH U bu6bsauoTteka [JOK
1.1 [lepuogunyeckas cucreMa 3 https://lesson.academy-
XUMUYeCKUX 371eMeHTOB /I. U. content.myschool.edu.ru/04/11
MeHpeseeBa
CTtpoeHue BelecTBa. Bubanotexa 10K
1.2 MHorooGpasie BemecTs 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bubauorteka HIOK
1.3 X¥MMHUUEeCKHE peakluu 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
HToro no pasaeny 13
Paspaen 2.Heopranuuyeckass XuMus
bubauorteka LHIOK
2.1 MeTannbl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubsmoTreka LIOK
2.2 HeMmeTasnbl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
93 CB43b HEOpPraHUYECKHUX U 5 bu6bsauoTteka [JOK
OpraHUYeCcKHX BelleCTB https://lesson.academy-
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content.myschool.edu.ru/04/11

bubauorteka HOK

HToro no pasgeny 17 https://lesson.academy-
content.myschool.edu.ru/04/11

Pa3aen 3.XumMus M ;’KU3Hb
bubsmoTreka LIOK

3.1 XUMUS U )KU3Hb 4 https://lesson.academy-

content.myschool.edu.ru/04/11

HToro no paszgeny 4

OBIIEE KOJIMYECTBO YACOB I10 34
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INOYPOYHOE IIVIAHUPOBAHHE

10 KJ/IACC
No KosinyecTBo 4acos
j Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero
pa6oThbl pa6oThl
1 [IpegMeT opraHU4ecKor XUMUH, €€ BOSBHUKHOBEHUE, pa3BUTHE 1
Y 3HaYeHue
5 Teopus cTpoeHHUs1 OpraHUYECKUX coeIMHeHUN A. M. 1
ByT/iepoBa, eé 0OCHOBHBIE I10JIOXKEHUSA
[IpeacraBiienue o kaaccudpUKali OpraHM4ecKrux BeIlleCTB.
3 HoMeHkaTypa (cucTeMaTHyeckasi) U TPUBHAJIbHbIE 1
Ha3BaHUS OPraHUYEeCKUX BelleCTB
4 AJiKaHBbI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH P, 1
5 MeTaH 1 3TaH — NpocTeullIve NpeACTaBUTENN aJKaHOB 1
6 AJIKeHbI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1
7 JTHJIEH ¥ IPONIUJIEH — NPOCTeHIlINe NPeACTaBUTENH AJIKEHOB 1
8 [IpakTuyeckas pab6orta N2 1. «IlosryueHue 3TH/IEeHA U U3yYeHUE 1 1
ero CBOMCTB»
9 Ankapuensl. Bytaguen-1,3 u metunoytaaues-1,3. [lonydyenue 1
CUHTETUYECKOTOo KaydyyKa U pe3uHbl
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUU 1
paA. AneTu/ieH — NPOCTEUIIUU peCTaBUTEJb AJIKUHOB
11 BbryrcieHUs1 10 ypaBHEHUIO XUMUYECKON peaKLuU 1
12 ApeHbl: 6€H30J1 U TOJIy0J1. TOKCUYHOCTh apEHOB 1
13 ['eHeTUYecKas CBA3b YIJIEBOLOPOA0B, IPUHAAIEXKAIUX K 1

Pa3/IM9YHBIM KJiaCCaM
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[IprposHble HCTOYHUKY YTJIEBOLOPOJOB: MPUPOHBIM ra3 v

14 nonyTHble HeTsHbIe ra3bl, HeQTb U NPOAYKTHI €€
nepepaboTKHU
[Ipupo/iHble UCTOYHUKH YTE€BOJ0PO/IOB: IPHUPOAHbIN ra3 U

15 nonyTHble HePTsAHbIE ra3bl, HEQTh U NPOAYKTHI €€
nepepaboTKH

16 KoHTposibHas pa6oTa no paszeny «YrJjeBoJopoabl»

17 [IpefsenbHble 0JHOATOMHbBIE COUPTHI: METAHOJ U 3TAHOJI.
BopopoaHas cBA3b

18 MHoroaToMHble CIUPTHI: ITUJIEHTJIUKOJIb U TJIULEPUH

19 deHo1: cTpoeHUE MOJIEKYJIb], PU3UUECKUE U XUMUUECKUe
CBOMCTBA, IpUMeEHEHHE

20 Anbaerubl: popManbAeruj v aleTaabaeru. AleToH

21 O HOOCHOBHBIE Npeie/ibHble KAPOOHOBbIE KUCJIOTHI:
MypaBbHHas U YKCyCHasl

99 [IpakTnyeckas paborta N2 2. «CBoicTBa pacTBOpa YKCYCHOHU
KHUCJIOThI»

93 CTeaprHOBasi U 0JIEMHOBAsI KUCJIOThI, KaK IpeACTaBUTEU
BBICIIMX KAPOOHOBBIX KUCJIOT

24 MbL1a KaK COJIM BbICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIlee
IencTBUe

95 CnoxxHble 3pUpPbI KaK IPOU3BO/IHbIE KAPOOHOBBIX KUCJIOT.
['uaponuns caoxHbIX 9QUPOB

26 Kupsl: ruiponus, npuMeHeHue, 6U0JI0rMYecKasi poJib }KUPOB

97 YrneBoapl: cocTaB, kKaaccudukanus. Baxxnenmume
npeJjCTaBUTEJU: TJII0K03a, PPYyKTO3a, caxapo3a

28 Kpaxmas u nesirosio3a Kak NpUpo/iHble OJIMMepPhI

27



29 KoHTposibHas paboTa no pasgeny «Kuciopoacogep:xaijye 1
OpraHuyecKue COeJUHEHUs»

30 AMVIHBI: METUJIAMUH U aHUJIMH 1

31 AMMHOKMCJIOTHI Kak aMPOTEPHbIE OPraHUYECKHUE 1
coeJJMHeHUSs, UX OHMoJIoru4ecKoe 3Ha4eHue. [lentubl

32 BeJsiky Kak pyUpoHble BBICOKOMOJIEKYJISAPHbIE COeJUHEHUS 1

33 OcHOBHbBIE OHATUSA XMMHUH BBICOKOMOJIEKYJIIPHBIX 1
coeJMHEeHUH

34 OcHOBHbBIE MeTO/Ibl CHHTE3a BbICOKOMOJIEKYJIAPHBIX 1
coeguHeHUH. [lnacTMaccel, kayuyyky, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Kosin4ecTBO 4acoB

o
Ne Tema ypoka KouTtposibHble IIpakTHYecKue
n/m Bcero
pa6oThbl pa6oThbl
1 XUMUYeCKUH 3JIEMEHT. ATOM. DJIeKTPOHHAsA KOHPUTYpaL sl aTOMOB 1
[leproguyeckui 3akoH U [lepruoguyeckast cucTeMa XMUMHUYeCKHAX
2 asiemeHTOB /[l. . MeHzeseeBa, UX CBSI3b C COBpEMEHHOM TEOpUEH 1
CTPOEHUS aTOMOB
3aKOHOMEpPHOCTHU U3MEHEHUS CBOUCTB XMMHUUYECKHUX 3JIEMEHTOB U UX
3 COeJMHEeHUH 110 TPyINaM U epruosaM. 3HayeHHe Nepruou4ecKoro 1
3aKOHA U CUCTeMbl XUMUYeCKUX 3jieMeHTOoB /[.U. MeHesieeBa B
pPa3BUTHU HAyKHU
4 CtpoeHue BelecTBa. XUMHUYeCKasd CBA3b, €€ BU/bl; MEXaHU3MbI 1
00pa30BaHUSA KOBaJIeHTHOM cBA3U. BogopoaHas cBA3b
5 BasieHTHOCTB. D/IeKTPOOTPULLATEIBbHOCTb. CTeleHb OKUC/IeHHUS. 1
BewecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJIAIPHOTO CTPOEHUS
6 [loHATHE O JUCIIEPCHBIX CUCTEeMaX. ICTUHHBIE U KOJIJIOUAHbIe 1
pacTBopbl. MaccoBas [0J14 BelllecTBa B pacTBOpe
. Knaccudurkanus 1 HOMeHKJIaTypa HeOpraHM4eCcK1X CoeIMHEeHUH. 1
['eHeTHYecKas CBA3b HEOPraHUYECKUX BeIlleCTB, Pa3/IMYHbIX KJIAaCCOB
Knaccudrkanusa XMMU4ecKUX peakKliui B HEOPTraHUYeCKOU U
8 OpraHUYeCcKOM XMMHUHU. 3aKOH COXpPaHEHHUS MaCChl BEILleCTB; 3aKOH 1
COXpaHEeHHUA U NpeBpalleHUsA 3HePTrUHU IIPU XUMHUYECKUX peaKLUAX
9 CkopocTb peakniuu. 06paTUMble peakuu. XUMUYECKOe PaBHOBECHE 1
10 [IpakTuyeckas pab6ora N2 1. «BiussHue pas3anuHbix GaKTOPOB HA 1 1

CKOpPOCTb XHUMUYECKOU peaxKuuun»
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JJeKTposMTHYeCKas aucconuanus. [lonsTue o BOAOPOJHOM

11 nokasaTeJie (pH) pacTBopa. Peakuiuu noHHOTO 06MeHa. ['uposiu3 1
OpraHHWYeCcKUX U HEOpraHWYeCKUX BelleCTB

12 OKHCIUTENBbHO-BOCCTAHOBUTEJIbHBIE peakuu. [lonsaTHe 06 1
3JIEKTPOJIM3€e PaCIJIaBOB U PaCTBOPOB COJIEN

13 KoHTposibHast paboTa no paszeny «TeopeTUueckre 0CHOBbI XUMUU» 1
MeTasbl, Ux noJsioxkeHue B [leproanyueckoil cCUCTEME XMMUYECKUX

14 asieMeHTOB /[l. . MeHzesieeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. 1
O61mue pusuyecKre CBOMCTBA MeTaJIJIOB

15 CriiaBbl MeTaJI0B. JJIEKTPOXUMUYECKUH PsJ, HANIPSXKEHU N 1
MeTaJlJIOB

16 XuMuYyecKre CBOMCTBA BaXKHEUIIMX METAJIJIOB (HATPUH, KaJuH, 1
KaJIbLIU{, MarHvui, aJllOMUHUI) U UX COeJUHEHU I

17 XvMHYecKre CBOMCTBA XpOMa, MeJIu U UX COeITUHEHUH 1

18 XuMHUYecKHe CBOMCTBA LIMHKA, »KeJie3a U UX COeJUHEHU U 1

19 [IpakTnyeckas pa6ota Ne 2. "PelieHue sakcnepuMeHTalIbHbIX 3a4a4 1
no teMe «MeTasabi»"

20 HeMeTasibl, ux nosioxeHue B [lepuouieckoi cucteMe XUMAYECKUX 1
asnieMmeHTOB /I. U. MeHziesieeBa 1 0COOGEHHOCTH CTPOEHUS aTOMOB

21 dusnyeckre CBOMCTBA HEMETA/LJIOB. AJIJIOTPONMS HEMETAJ/LJIOB (Ha 1
npuMepe KUca0poaa, cepbl, pocdopa u yrieposa)

22 X¥MHUUYecKUe CBOMCTBA raJIOTEHOB, CEPbI U UX COEJMHEHUN 1

23 XuMuyeckue CBOUCTBA a30Ta, pocodppa U UX coeJUHEHUHN 1

24 X¥vMH4YeCcKHe CBOMCTBA yIJIepoia, KpeEMHUS U UX COeJUHEHUN 1

25 [IpyuMeHeHUe BaXKHENIIUX HEMETAJLJIOB U UX COeJUHEHU U 1

26 0606111eHHEe U cUCcTeMaTH3alllMs 3HaHUH Mo TeMe «HeMeTasibI». 1
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BeluucieHus o ypaBHEHUSAM XMMUYECKUX PeaKLuK U
TEPMOXUMHUYECKUE PACYETHI

[IpakTHyeckas paboTa N2 3. «PelieHre aKcliepUMeHTaIbHbIX 3a/ja4

27 Y \ 1
1o teme "HemeTasnabl »

28 KoHTposibHas paboTa no TremaM «MeTasnibi» U «HeMeTasiibi» 1

29 Heopranuuyeckue v opraHuyeckye KucjaoTel. Heopranuyeckue u 1
OpraHu4yecKue OCHOBaHHUA

30 AMdoTepHble HeOpraHUYECKUE U OpraHUYeCKUE COeJUHEHUS. 1
['eHeTUYecKas CBSI3b HEOPTAaHUYECKUX U OPraHUYECKHUX BELeCTB

31 Posib xuMuU B 06ecriedeHUH 3K0JIOTUYEeCKOM, JHEPTETUYECKOU U 1
NHUILEBON 6€30MaCHOCTH, pa3BUTHUHU MeAULIUHDI

39 [IpeacTaBiieHrs 06 0OLUX HAYYHBIX TPUHIIMIIAX TPOMBIIIJIEHHOTO 1
NoJIy4eHUs BaXKHENLINX BellleCTB

33 YesioBEK B MUpE BeLLECTB ¥ MaTepuaJioB 1

34 XHvMHUA U 3[,0pOBbe YeJa0BeKa 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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