MUHUCTEPCTBO MPOCBEIIEHUA POCCUIICKON ®EJIEPALIUN
MuHncTepcTBO 00pa3oBaHusi APXaHIeJIbCKOH 00/1aCTH

Ynpagienue 00pa3oBaHusl AAMUHHUCTPALMHA
YCThAHCKOr0 MYHHULIMIIAJILHOTO OKPYIa APXaHIeJbCKOM 00/1aCTH

MyHuumunajabHoe 0I0I:KeTHOe 00pa30BaTe/IbHOE YUPeKIeHue
«YcThIHCKAS CpeHsa 001eo0pa3oBaTeibHasA KO

Paccmotpen [Tpunoxenue k OOIT COO
MIE€JICOBETOM ILIKOJIBI MBOY «Ycresackas COLL
npoTokoi Nel YTBEPKACHHON MPUKA30M TUPEKTOpa
oT «29» aBrycra 2023 1. No 243y ot 30 aBrycra 2023 1.

MYHULIMNAJTIBHOE  Moanucato undposoit

noanuncblo:
BIOOMXETHOE MYHULIMMANBHOE

OBLEOBPA3OBATEJT slogsKETHOE

bHOE VY PE)KE.EH ME OBLLIEOBPA3OBATEJIbHOE
YYPEXIEHWE "YCTbAHCKAA

"YCTbAHCKAA CPEOHSAA

CPEQHAA OBLLEOBPA30BATES/IbHASA
LLIKOSA"

OBLLEOBPA3OBATE/] [Qata: 2023.10.22 20:44:44

bHAA LLKOJIA" +03'00'

PABOYASI [IPOTPAMMA
(ID 1450200)

yueOHoro npeamera « XuMus. Yr/jay0JeHHbI YPOBEHb

s ooygarommxest 10 —11 kimaccos

HIanraani 2023



MNOACHUTEJIBbHAS 3AIINCKA

Pabovas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro oomiero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHUA defepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM craHgapre COO, ¢ yuérom KoHuemniuu mnperomaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIONIMX OCHOBHBIE 00pa30BaTENIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHsl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 10 2025 roga» (Pacmopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4eHHUS 3aHMMAET BAa)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTo o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peauzyeMoe B YCIOBHUSX AUPPEpeHIUPOBAHHOTO, NPOGUIBHOIO OO0Yy4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO JUIsl aJJalTallK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MmpodeccHoHanbHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON U3 IPUOPUTETHBIX AUCHUTUIMH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, CofepKaHus, pe3yIbTaTOB 00y4YeHHs U TPEOOBAHUN K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IPEJICTAaBICHUS O LIESAX, COJIEpPKaHMUU, OOILIel cTpaTeruu OO0y4eHHs, BOCIHUTAHUS U
pa3BUTHS OOy4aIOUIMXCS CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpast IPEyCMAaTPUBAET  OIPEAEICHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectanuu B (OpMe €IUHOTrO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma mist yriryOJIEHHOTO H3YUYE€HUSI XUMUHM:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepkKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KJaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3jienam
Kypca;

e aéT MpUMEpPHOE paclpesielieHne yueOHOro BpeMeHH, pEeKOMEHIyeMOro JJIsl U3y4eHUs
OTJENIBHBIX TEM;

e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3YUeHHs y4eOHOI0 MaTepralia ¢ y4éToM
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

e aT METOAMYECKYI0 HMHTEpIpeTaluio IeNneil W 3ahay M3Y4YeHus IpeaMmera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeNbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX), @ TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOy4alolerocss IO OCBOCHHIO COJIEp’KaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMME 10 XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ o0y4yeHreM XMMHUH Ha YPOBHE OCHOBHOT'O 00111ero o0pa3oBaHus. 3a peaeaaMi yCTaHOBIECHHOU
IPOrpaMMOil 0 XUMHH 00s3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS Yy4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTABIIAIONICH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO MPOQHiIs 00ydeHusl.

B cootBerctBuM ¢ koHuenrtyajabHbIMH TOJoxeHUssMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTeMe auddepeHIIMPOBaHHOTO 00yYeHHS Ha
YPOBHE cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3Y4EHUs HAPaBJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHMAJIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLUUILUIMH B By3axX U
OpraHu3aIysaX cperHero npoheccuoHaaIbHOro 00pazoBanus. B 3Tol cBsi3U M3ydeHUe mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IIPEUMYIIECTBEHHO HA PACIIMPEHUE U YIIyOJIeHUE TEOPETUUECKONU U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BRIOPABUIMX OMPEACIEHHBIA MPoduiIb 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOIMEro TMOIYyYeHHs] XUMHYECKOro oOpa3oBaHUS B
opramu3anusax npodeccuoHansHOT0 0O0pazoBanus. Hapsay ¢ atuMm, B cBete TpeboBanuit ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHure 3a/1a4 BOCIUTAHUS U COLIMATIBHOTO Pa3BUTHS 00yYaroImuxcs, Ha GOpMHUPOBAHHUE Yy HUX
OOILIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUI paloHaIU3aliui yueOHOro Tpyda U 000OMEHHBIX
CIO0CO0O0B JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisitoliuMu  nipeMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHMS SIBISIOTCA
yrayOnénnbsie Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeIeIeHUU TOJXO0J0B K OTOOPY U CTPYKTYPHOH OpraHu3alMy COAEPIKaHUS STUX KYpPCOB B
IporpaMMme Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yray0nE€HHOrO ypOBHEHN U3yUeHUS MpPEeaMETa.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3y4€HUsS IpeAMeTa. JTa CHCTeMa 3HaHUM MOJIydyaeT OMNpeesIEHHOE TEOPETUUYECKOe
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTax U
CBOICTBaX UX COEIMHEHUU HAa OCHOBE PACHIMPEHUsS U YIIyOJeHHs MPEACTABIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaklUid, pacCMaTpUBAaEMbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoguieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKUX  DJIEMEHTOB  0a3MpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Npu e€ 00pa30BaHUM U PA3PYILIEHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuid JomoaHseTcs popMUpOBaHUEM
IpeCTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECcax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COeIMHEHUH yJensercs oco00e BHUMAaHHUE BOMPOcaM 00 AJIEKTPOHHBIX AP¢eKTax, 0 B3aUMHOM
BJIMSIHUY aTOMOB B MOJIEKYJ1aX M MEXaHHU3MaX PEeaKIMi.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMMMHU YTIyOJIEHHOTO YpOBHS
W3Y4YEHUS JIJIS1 KIIACCOB OMpeeiéHHOro Mpod s (TTIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 001Iel cucTeMe NMpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIUSHHE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa ISl KIACCOB XMMUKO-(U3NIECKOTO NMpoduist 60bIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM Cllyyae akLEeHT OyAeT clieslaH Ha OOLIHOCTh METOOB IMO3HAHMs, OOIIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TEOpUs (MOJIEKYJIApHAst TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbI TEPMOAMHAMHKH, DSJICKTPOJIN3a,
NPEJCTABICHUS O CTPOCHUH BEILECTB U JAPYroe.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTMYECKOro npoduis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 60J1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMHU/bI, OCNIKH, YIJIeBOAbI, HYKJIEHMHOBBbIE KHCIOTHI M Apyrue. IIpu stom
3HaHUS O COCTaBE M CBOWCTBAaX IPEJICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHUS CYIIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C y4yeOHBIMU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYpay.

[Tpyu m3yuenun yuyeOHOro mnpenmera «XHUMUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKHM XHMHHU Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOW JEATEIPHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. Pemienue 3Toil 3agaun Ha yriiyOJaEHHOM ypOBHE HM3Yy4EHUS
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1eel, Kak:

e (opMupoBaHHE NPEACTABICHUN: O MATEPHAIHHOM €IHMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBICHUH IPUPO/IBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€
BeAyIIeH POl B OOECIEYCHWH YCTOWYHMBOTO PAa3BHTHS YEJIOBEYECTBA: B PEIICHUHU
npoOJeM HKOJIIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00eCTI€YeHUU
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KYJBTYpBl YEJIOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpee;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XHUMHUYECKOW COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX [TOHATHH, 3aKOHOB U TEOpUit
XUMHHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHWS XUMHUYECKUX PEaKIUH, 0 XHMUIECKOM
PaBHOBECHH, PAcTBOpax M JHUCIEPCHBIX CHCTeMax, 00 OOMMX HAyYHBIX MPHHIUATIAX
XMMHUYECKOTO IIPOU3BO/ICTBA;

e (dopmupoBaHue Yy OOYYaIOIIMXCS OCO3HAHHOTO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HJIEH U mpobiem
COBPEMEHHOW XWMHH, IS OOBSICHEHHWS W TPOTHO3WPOBAHHS SBICHHA, WMEIOIINX
€CTECTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAINW3a W OLEHKH C MO3MIMHA 3KOJOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMUYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U MEepepabOTKOM BEIIECTB;
yrayOleHne TpPeACTABICHUNM O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPO/IE, B MPAKTHYECKON JACATEILHOCTH U TTOBCEAHEBHOM
JKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKIIMNA IETOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMHUs» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TAKKUE LENIU U 3a]1a4H, KaK:

BOCIHUTAHUE YOEKIEHHOCTH B I103HABAEMOCTH SIBICHUH MPHUPOMBI, YBAXKEHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHUBALMM K OOYYEHHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUYEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0OOpa30BaHUI0O U HEMPEepPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOMN
npodecCHOHaNBbHOM U OOLIECTBEHHOW MEATENBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH ACSATEIBHOCTH.

OO0miee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX MJIs M3y4EHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJEPKAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUS

Teopernyeckne 0OCHOBbI OPraHMYeCKOH XUMMH.

[IpenvMer u 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCTUHEHUIH.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BaneHntHbeie BO3SMOXKHOCTH aTOMa yriepojaa. XUMHUYeCKas CBS3b B OPTaHUYECKUX COCTUHECHUSX.
Tunel rubpuau3anuu aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBs13H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). TUITbI TepeKpbIBaHUsI aTOMHBIX OpOUTasel, G- U T-
cBs3u. OnuHapHas, ABOMHas M TpoiuHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJAX
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeopuiIe U AeKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytnepoBa u coBpemMeHHBIE
MPEJICTABICHUSI O CTPYKTYPE MOJEKYI. 3HaUeHHUE TEOPUU CTPOCHHUS OPraHUUYEeCKUX COEAMHEHUH.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYlIaX OPraHUYECKUX COCIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Kiaccu(puKauy OpraHudeckux BemecTs. [loHsTHe 0 QYHKIMOHATHLHON
rpymre. ['omonorus. ['omonorndeckue psapl. CucTteMaTudeckas HOMEHKIIATYpa OpPraHUYeCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobOennoct W KilaccuduKalus  opraHmdyeckux  peakiuif.  OKuUCIHTETBHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUU B OPTaHMYECKONH XUMUH.

DKcrepuMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHHUN: 03HAKOMIICHHE C
oOpa3liaMu OpraHu4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOyIJIMBaHHE U TOPEHHE),
KOHCTPYHpPOBaHUE MOJeNIell MOJIEKYJ OpraHMYeCKHUX BEIIECTB.

Yraesogopoabl.

Ankanbpl. ['oMonOrHUYeCKHil psil amKkaHoOB, oOmas (GopMyia, HOMEHKIATypa U H30MEpPHS.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP>-THOPHAM3AINS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUH 3aMEIICHHUs, H30MEPU3ALNH, TETUAPUPOBAHHS,
UKIM3alWN, TUPONN3a, KpeKWHra, ropeHus. llpeacraBieHne o MexXaHM3ME peakIuit
paZUKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl MOoMydeHUs U MPUMEHEHHE aJIKaHOB.

[uxnoankanel. O6mast popMyina, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKIIOTEKCaH ) IUKI0ATKaHOB. CIOCOOBI MONYYeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxkensl. 'omonorudeckuii ps alkeHoB, o01as popMyiia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIMs aTOMHEIX opOuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOWCTBA QJIKEHOB. XHMMYECKHE CBOWCTBA: pEaKLUUU MPHUCOCTUHEHUS, 3aMEUIeHUs B O-
MOJIOKEHUE TPU JTBOWHON CBSI3U, MONUMEpH3AIMK U OKucieHus. [IpaBuino MapkoBHUKOBA.
KadecTBeHHBIE peakiy Ha IBOMHYIO CBsI3b. CTIOCOOBI OTYYEHHUS M MPUMEHEHHE ATKSHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyauposaniwvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS 1 XUMHYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
MOJIyYEHUS] U IPUMEHEHUE AJIKaJNEHOB.

Ankunbl. ['oMonorudeckuil psii ankuHoB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKUHOB,
UMEIOLINX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO CBsi3b. CriocoObl
MOJIY4SHUS! U IPUMEHEHUE AIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienne 06 OpUEHTHPYIOIIEM JICHCTBIH 3aMECTHTENEH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKaIOB, KapOOKCHIBHOM, THAPOKCUIHHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YeHNs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnsrii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(THU: MEeperoHka, KPEeKHHT
(TepMHUYECKHd, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepaboTku HedTH, UX
MIPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaAJOTCHIIPOU3BOJHBIX YIIIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa miEnoud. BzaumopeiictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOTEHIPOM3BOIHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHWYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX IMPEBpallleHui: H3ydeHHe
(bu3nYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IMYHBbIX KJaccoB (oOeclBeunBaHHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIIEHAa C aMMHUAYHBIM pacTBOPOM okcuza cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YIiiepoJa U BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHE ¢ KoJulekiusamu «Hedts» m «Yromwsy», ¢ obpazmamu
IJIacTMacc, KayuyykOoB U  pPE3UHbl, MOJEIMPOBAHHE MOJIEKYJ]  YIJIEBOJAOPOJIOB U
TaJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKyl (Ha MpUMepe MeTaHoja U
sTanona). ['omonornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyueckue CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpoaHBIE CBSI3HM MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICICTBHE C OPraHWYECKUMHU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHL. JleiicTBHE AITaHONA W METaHOJNAa Ha OpraHu3M 4YenoBeka. CrocoObl
MOJIYYEHHUS! U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKONb U TiAULEpUH. DU3HUECKUEe U XUMHUYECKHUE
CBOICTBa: peakluu 3aMElIeHUs, B3aUMOJCHCTBHE C OPraHWYeCKUMH M HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonydeHuWs W NpUMeHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHJbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMooruyeckue psapl anbIerwoB M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. DPusnveckue CBOICTBa OIHOOCHOBHBIX
npeleIbHBIX KApOOHOBBIX KUCIOT. BogmopoaHbie CBsI3U MKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKaLNU, PEAKIHH C y4aCTUEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHUCHOTHL. [loHsiTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCITIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Pu3nuecKkue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOYHON Cpeie.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XUPOB: TUIPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyicaxapuasl). MoHocaxapuabl: TIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpubo3a.
duznyeckue CBONCTBA U HaxX0xAeHHE B npupoje. PorocuHTe3. XMMUYECKHE CBOKWCTBA MITFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX U allbJIETUTHON TPYIIT, CHUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHE.
[TpuMmeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEICATeIbHOCTH oprannu3Ma. Jlucaxapusl: caxaposa,
ManbTO3a M JakTo3a. BoccTanaBnuBaronue U HEBOCCTaHABIMBAIOUINE Aucaxapuiabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupojae u npuMmeHenue. [lomucaxapuabl: Kpaxman, TJIMKOTEH U
nemnono3a. CTpoeHHE MakKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa W ILe/unrono3bl. dusnueckue
CBOMCTBA KpaxMaja M LEJUI0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmana: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LEJUIIOJIO3bI: TUAPOJIN3, IMOJIydeHHue 3(PUpoB
1esuTio0361. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIepUMEHTaIbHbIE METO/bl M3YyYEHHUs BELIECTB M UX MPEBpAIICHUIN: paCTBOPUMOCTD
pa3IMYHbIX CHUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITHIIOBOTO CIIUPTa



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHPTa JUXPOMATOM
Kaus (BO3MOXKHO HCIIOh30BAaHKE BHICOMATEPUAIOB), KAYECTBEHHBIE PEaKIINK Ha abACTUIBI (C
ruapokcuioM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBOiCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcugom menu(ll), BzanmonelicTBue Kpaxmana ¢ HMOJOM, pEIICHUE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE

3UPBD».
A30Tcosiepkamue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMHuaka. Kilaccupukanus aMUHOB:

amudaruyecKkue U apoMaTHUECKUE; NMePBUYHbBIC, BTOPUUHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opmyna, u3oMepus, HOMEHKIATypa U (pU3MYecKkre CBOMCTBA. XMMHYECKOE CBOHCTBA
annpaTHIECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWJIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMUHOB C a30THCTOM KHcJIO0TOM. CONIr aIKMIaMMOHUS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIUSTHUE TPYII aTOMOB B MoJIeKyie aHmiInHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHwiMH. CrnocoObl TMOMYy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH301A.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTenbHbIe IPEICTaBUTENN (l-:aMHUHOKHUCIIOT:
rIuIyH, ataiuH. Pu3ndeckre CBOMCTBA aMUHOKHMCIOT. XUMHUUYECKHE CBOMCTBA aMHUHOKHCIIOT KaK
aM(}OTepHBIX OPraHUYECKUX COCTMHCHHH, peaKIHs MOJUKOHICHC AN, 00pa30BaHUE MEITHIHON
cBs3U. bruonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U TUPOJIU3 TIETITUIOB.

benku kak npupoaHbie noauMepsl. [lepBudnas, BToprudHasi U TPETHYHASI CTPYKTYpa OCJIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIC PEaKIIMK Ha OCIIKH.

OKCIIEpPUMEHTAIbHBIE METOJIbl M3Y4YEHHsS BELIECTB M MX IPEBPALICHUN: PACTBOPEHHUE
0enkoB B BoJie, JeHATypalus OEIKOB MU HarpeBaHUU, I[BETHbIC PEAKIMU Ha OENKH, pelIeHHe
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJIEpKalllie OPTraHUYECKHE COCIUHCHUS» |
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb MOJMMEpPU3AIuU, CpPeAHsss MoJieKynsipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIIS U TIOJTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InactMacce! (MOMUATUIICH, TOTUIPONIIICH, TOJMBUHUIXIIOPUI,
MOJIMCTUPOII, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3anus u
nepepaboTKa IIacTUKa.

DnacToMephl:  HaTypaldbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHus (Te(I0H, KeBIap, MJIEKTPOIPOBOISIINE TOTUMEDPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpasaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, peIIeHHe
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Pacrno3HaBaHue MIacTMacC U BOJIOKOH».

PacuérHrie 3amaun.

Haxoxaenne MonexynspHoOi (GopMyIbl OPTaHUYECKOTO COSTMHEHUS 110 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHOW (OpMYIbl OPraHUYECKOTO



COoeTMHEHMS 1O Macce (00BEMY) TPOTYKTOB CTOPaHUs, 110 KOJMYECTBY BEIIeCcTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpHOU (opmysl
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOTy4YEHHUS,
orpeziesieHue JI0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETUYECKH BO3MOMXHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3ydeHUU opraHuyeckol xumuu B 10 kmacce
OCYIIECTBIISIETCS. 4Yepe3 HMCIOJb30BaHME KaK OOIIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01mure ecTeCTBEHHO-HAy4YHBIE MOHATHUA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(pukanusi, HaOIIOJCHHWE, M3MEPEHHE, SKCIIEPHUMEHT, MOJEINb,
MO/JICIINPOBAHUE.

®usuka: marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUM
YpOBEHB, BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
SIMHHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kjierka, opraHu3M, dKOCUCTeMa, duocdepa, MeTaboJIM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII NMUTaHUSA, OpoXeHUE, (POTOCHHTE3, JbIXaHHE, OCJIKH,
YTJIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUTHBO.

TeXHOJOTHS: TUIIEBBIE TPOYKTHI, OCHOBBI PAIlHOHATHHOTO TTMTAHUS, MOIOIITUE CPEJICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3J€KTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBIE KOH(QUTYpAallUd AaTOMOB JIIEMEHTOB
MEepPBOTO—YETBEPTOrO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuin 3akoH u llepuonnueckas cucrema XuMuUuYeckux odnemeHtos JI.H.
MenpneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEHICCTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-AKIIENTOPHBINA. DHEPrus U
JIMHA CBsI3U. [I0NSpHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsi3u. KpaTHbie
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BasneHTHOCTP W BaJieHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHHH SJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBienne ©O KOMIUIEKCHBIX coeAuHeHUsX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAuUE€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJMHALIMOHHON XHUMUH.



BemectBa MOJEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. THIBl KPUCTAIIIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunueie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble ¥ = HEHACBILIEHHBIE  PACTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. TpHBUAIBHBIC HAa3BaHUS
OTZIEJIbHBIX NPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMuuecKux peakiyii B HeOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS DHEPTUU MPU XUMUUYECKHUX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOM peakinu, €€ 3aBUCUMOCTh OT pa3inuHbIX (akTopoB. ['oMoreHHbIE
U TreTeporeHHble peakunu. Katainus u kataau3aTropsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEaKINN. XUMUIEeCKOe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphI, BIMSIONME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByOmUX B peakuuu. [Ipunnun Jle Hlatense.

OnekTponauTnueckas guccouuanus. CuipHble U ciabble  eKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEHWTpalibHas, miernovyHas. BogopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiim nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCIepUMEHTaIbHbIE METO/Abl HM3YYECHHsS BEIIECTB W HMX IMPEBPAIICHUI: pa3lioKeHHE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTald3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKInu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomnopon. Ilonyyenue, gusudeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHUs, (GU3NYECKUEe U XUMHYECKHE
cBoiicTBa. ['asioreHoBOIOpOABl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOr€HOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CITOCOOBI OTYYeHHs TaloreHoB. [[prMeHeHre raloreHoB 1 ux
COEIMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOJYYSHHUS KHCIOPOJA.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCI0POa U 030Ha. OKCHIBI U IEPOKCHU/IBI.

Cepa. HaxoxxnaeHume B TpUpOIE, CIOCOOBI MONYyYeHUS, (U3MUECKHEe W XHUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uX comr. OCOOCHHOCTH CBOWMCTB CEpHOM KHUCIOTHL I[IpumeHeHue cepel U €€
COCTUHEHUN.

A3zor. Haxoxnmenue B Tpupojie, CIOCOObI MONMy4YeHHs, (PU3MYECKHEe U XHUMHYECKHE
cBOMcCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



OcoOEHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IprMeHeHHEe a30Ta W €ro COeNMHEHH. A30THBIC
yIoOpeHusl.

®ochop. Haxoxnenwe B mpupojie, CrocoObl MoiydeHUusi, GU3NUECKUE U XUMHYCCKUE
cBorictBa. @ochuast u pochun. Oxcuanl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequHennii. PocdopHbie y1oOpeHus.

Yrinepon, HaxoXIeHHE B Tpupoje. AJorporHble Momupukanud. Du3uveckue Hu
XMMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yraepona(lV), yronpHas kucinora u €€ coyii. AKTUBHPOBAHHBIN yToJib, afacopOius. DymiepeHs,
rpaden, yrnepoaHsie HaHOTpYOkH. [IprMeHeHre npocThIX BellecTB, 00Pa30BaHHbBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTydeHus, (U3NYecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEeKIO0, ero Moxy4eHue, BUAbl CTeKIIa.

[Tonoxenune meramuioB B [leproanyueckoit cucreMe XuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUI psii HanpshKeHU MeTauioB. OO01iue crnocoObl MOTy4eHUs! METaJlIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUS, dIEKTpoMeTaILTyprusi. [loHsiTHE 0 KOPPO3UK METaJIIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

Ob6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: noiaydeHue, puU3ndeckue U XMMHUYECKUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB U MX COCAMHEHUH.

O6mas xapaxkrtepuctuka MetamioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kanbluii: moiydyeHue, pusndeckre 1 XMMHUECKHUe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUH: TIONy4YeHue, (PU3NYeCKne U XUMHUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeArHeHuH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mass xapakTepucTuka MeTauioB MNoOouHbix moarpymnm (b-rpynm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeauHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrbl U quUXpomarbl, UX OKUCIUTEIbHBIC CBOMCTBA.
[TonyyeHnue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHEeHud. Baxueiimne
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nyecKkue 1 XMMUYECKHE CBOMCTBA JKelle3a U ero coequHeHu. OKCUabl, THAPOKCUIBI U
comm xkene3a(ll) u xemneza(lll). [lomydenne n npruMeHeHHe KeJe3a U ero CIIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne n npumeHenrne
MeIU U €€ COCIUHEHUM.

[{uuk: monyyeHue, GU3NIECKUE U XUMUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne ITMHKA U ero COeAMHEHUH.

DKCIepUMEHTATbHBIC METO bl N3YUEHUS BEIIECTB U UX MPEBPAIICHUI: H3YYCHHE 00pa3I0B
HEMETAIJIOB, TOpeHue cephl, docdopa, xKene3a, MarHUsg B KUCIOPOJE, M3YUCHHE KOJUICKIIUU
«MeTtaibpl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIETOYHBIX U IIETIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITIOJIb30BAHKE BUIEOMATEPUAIIOB), B3aUMO/ICIICTBHE IMHKA U XKeJle3a C PACTBOPAMHU



KHCIIOT U IIEJIOYEH, KAYECTBEHHBIC PEAKLIMU HAa HEOPTaHWYECKUE aHUOHBI, KATHOH BOJIOPOJAA U
KaTHOHBI METAJJIOB, B3aUMOJIECTBUE THIPOKCHUIOB ATIFOMUHUS U IIUHKA C PACTBOPAMM KUCIJIOT U
1IeJI0ueH, pelIEHUE SKCIIEPUMEHTAIbHBIX 3a/a4 110 TemaMm «[ asorensi», «Cepa 1 €€ CoeqMHEHUSI,
«A30T u Qochop U UX coequHEHUs», «MeTamibl IIaBHbBIX NOArPyHI», «MeTanisl Mo00YHbIX
HNOATPYIIII».

XuMuo H )KU3Hb.

Posib xumum B oOecrieueHHH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [loHATHE O HAyUHBIX
METOJIaX IMO3HAaHUSA U METONOJIOTMH Hay4yHOr' 0 HccaenoBanus. Haydnsle IpUHINIIBI OpraHu3aluu
XMMHYECKOT0 MPOU3BOACTBA. IIpoMbllITIeHHbIE CIIOCOOB! MMONyYeHHs Ba)KHEHIIMX BEIIECTB (Ha
npruMepe MPOU3BOJACTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombllieHHbIe CITOCOObI
[IOJIyUEHUSI METa/VIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpeabl U €ro
nocieacTBus. Posb Xxumun B o0ecrieueHuH SHEpreTHIecKoi 6e30MacHOCTH.

XuMusg U 3700poBbe 4YesoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuna Hcronb3oBaHMs
JIEKapCTBEHHBIX IpernapaToB. Poib XUMUM B pa3BUTUU MEIULIVHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
MUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omnacHoro
MCII0JIb30BaHUs IPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPHUAIIbL, KPACKH, CTEKJIO, KepaMHKa. Marepuaiisl Ais
anekTpoHukU. HaHnoTexHomoruu.

Pacuérnble 3anaum.

Pacuétsl: Macchl BeliecTBa Wik 00bEMa Ia30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wwin 00bEMY OJHOIO W3 YYacTBYIOIIMX B pEaKIUM BeIIEeCTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBa) MPOJYKTOB DPEAKIMH, €CIU OJHO U3 BELIECTB HMMEET NpUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEeaKkluu, €cly OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISPHOH
KOHIIEHTPAllUM BEIIECTBA B PAacTBOPE, IOJIA BBIXOAA MPOAYKTa PEAKLIUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBsI3€H MpHU U3ydyeHUH OOIIeld M HEOPraHUYeCKOM XMMUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbBIX MOHSATHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE TOHATHA: SIBJICHHWE, HAay4dHbIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaju3, CHUHTe3, KilacCuUKaAIMs, TMEepUOAUYHOCTb, HAOIIOJEHHE, H3MEpeHHe,
DKCIEPUMEHT, MOJIENb, MOJIETTUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJOaKTUBHOCTh, MOJIEKYJla, YHEPreTHYECKHI YpPOBEHb, BEIIECTBO, TEIO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN ra3, (U3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOPOCTB, JHEPIHUs, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJIEHHOBBIE KHUCIOTHL, ()EPMEHTbHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPIUU B IKOCHCTEMAX.

['eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.



TexHoyorusa: XuMHYECKas IMPOMBINIJIEHHOCTb, MCTAJLUIYPIUs, CTPOHUTCIBHBIC MaTCpUabl,
CEIbCKOXO03S1ICTBEHHOE OpOU3BOACTBO, MNUIICBAsA IMPOMBINIJICHHOCTD, (papMaI_[eBTI/I‘-IGCKaSI
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCpUaloB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTCXHOJIOT'HH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHs» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHHME OOYYalOIIMMUCSH  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH M HOPMaMH IIOBEICHHUS; HAIM4YUE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPHhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M TMPAKTHUECKOW JEATEIIEHOCTH 00YUYaIOMIMXCSl B TIPOIIECCE PeaTn3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATEIbHOCTU 00yUaroIIMUXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHON AEITEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

0CO3HaHMsI O0YYAIOLMMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

NPEICTABICHUA O CONUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW J1€ATEIILHOCTHU MPU CO3JIaHUM Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XUMHU;

YB@KEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTHUECKOTO MPUIIOKECHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0EHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABAaTEbHBIX MOTHMBOB B TMIOJNyYEHHH | TIOCIEOYIONIEM AaHAaJN3e
UH(POPMAIIUH O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOW 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAITUH, CBI3aHHBIE C XHMUYECKUMH SIBICHUSIMHE, U IPHHAMATh
OCO3HAHHBIE PEIICHHSI, OPUCHTHUPYSICh Ha MOPaJIhbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapHUIIEH C MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEW 3/J0pOBOro M Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIEATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HENMPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS AIKOTOJIS,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOISIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBLHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOTIPOCOB
PalMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIIMX BPEI OKPYKaKIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33pPEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUM KakK HayKd, OCO3HaHus e€ ponu B (HopMUpPOBaHUHU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
penIeHr TPOo0IeM COXPaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JJII COBPEMEHHOW ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH IT00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HHA KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOyJaeMbI€ 3HAHUS IS



aHaJIM3a W OOBSICHEHHs SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAAMIMX B HEM HM3MEHEHUH,
yYMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIINXCS IAHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS pelIeHUs] Ipo0ieM
B peasIbHBIX )KU3HEHHBIX CUTYalNsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEPhIBHOMY OOpa30BaHHIO M caMOOOpa30BaHHUIO, K
aKTMBHOMY TMOJYYEHUIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/ia B Pa3IMYHbIX cepax mpodecCHOHANbHOMN AeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
JHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHbIC JIEHCTBUS (To3HaBaTeIbHbBIC, KOMMYHHKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHEIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEpPCAIbHbIC Yy4eOHBbIC JCUCTBUS B IO3HABATEIBHOH U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C NOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpH OCBOCHHUU 3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBINIJICHUA: BBIACIIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUSI;

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHE (3HaKOBLIe)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XumMudeckas (opMylna, ypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX



NIO3HABATENIBHBIX U MPAKTHUECKUX 33134, IPUMEHITh Ha3BaHHbIE MOJIEIIbHBIE NTPEICTABICHUS JIs
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUMA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynupoBaTh LI U 3aJauyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS M TPOBEJEHHS] YYEHHUYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIIATh 0OOCHOBAHHBIA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIONYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTbD;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATb MEXIpeIMeTHble ((pU3NUYecKHue M MaTeMaTHYeCKUe) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

KoMMyHUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ TUAJIOTa W/ U TUCKYCCUH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEN PEe3yJbTAaTOB IMO3HABATEIIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPpU  BBIIOJHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCJICTIOBAHHM MyTEM COTTIACOBAHUS MMO3UIIUI B X0O€ 00CYXKICHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeyiaraéMplii aIrOpuTM JAEUCTBUN IIPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEmICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl M0 XUMHH Ha YrIIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKJIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHS» HaydHbIE 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUHN IO OCBOEHUIO, MUHTEPIPETAINH U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI IEATEIBHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUS U IMPHUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEAJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yIbTaThl IPEICTABIEHBI 110 TOJaM
U3Yy4YECHUSI.

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckasi XUMHsD OTPaXKaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUU B CUCTEME
€CTECTBEHHBIX HAyK U €€ pOJId B 00ECIIEYCHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA B PEIICHUT
npo0JIeM KOIOTUYECKOH, SHEPreTUYECKON M MHIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHEI,
CO3/IaHMM HOBBIX MaTepHajoB, HOBBIX HCTOYHMKOB SHEPrUH, B OOECHEUCHUU PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IPHPOTHON CPEIE;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, PO H 3JIEKTPOHHAst 000JI09Ka aToMa, S-, P-, d-aTOMHbIe
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3alusl aTOMHbBIX OpOUTajei,
MOH, MOJIEKYJa, BAJIEHTHOCTh, JJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CB$13b, MOJTb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PYHKIIMOHAIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpPHasi M MPOCTPAHCTBEHHAsl (T€OMETpUYecKas, ONTHYECKasi), HU30Mephl, TOMOJIOTHYECKUN
psil, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOJ- M a30TCOAEepXKallie OpraHMYeCKUe COEJAMHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS; TEOPHH, 3aKOHBI
(nepuonuyeckuii 3akoH [[. V1. MengeneeBa, Teopusi CTpOEHMsI OpraHM4eckux Bemiects A. M.
BytnepoBa, 3ak0OH COXpaHEHUS! MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUs SHEPTUH [TPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUHU, MUPOBO33PEHUYECKHE
3HAHUS, JIe)KANIHEe B OCHOBE TOHUMAHHS MPUYNHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBIICHHIA;
NPEICTaBICHUS O MEXaHM3MaX XMUMHYECKHX PEaKIHUd, TEPMOJMHAMHUYCCKUX W KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAaHUs, O B3aMMHOM BIUSTHMM aTOMOB U T'PYIIII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTantsl | u |l poga); hakromoruveckue cBeneHus
O CBOWCTBaX, COCTaBe, IMOJyYEHUH W O€30ITIaCHOM HCIIOJIb30BAaHUH BAKHEUIINX OPTaHHMYECKHX
BEIIECTB B OBITY M MPAKTHYECKOH JEATEIFHOCTH YeNOBEKa, OOIMX HAYYHBIX HPHUHITUIAX
XUMHUYECKOT'0 IIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, IEPEPAOOTKU HEPTH);



c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJICHUS HJIEKTPOHHOIO OanaHca 3TUX peaKIyid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTpAlUM  HX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K OIPEAeNEHHOMY KIIacCy/TpyIilie COEJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHkiarype (IUPAC) u mpuBoIuTh TpUBHAIbHBIC Ha3BAHHS
JUISL OT/I€TbHBIX MPEACTABUTENCH OPraHNYeCKUX BEIIECTB (ITUIIEH, alleTUIIEH, TOIYOJl, TIIULEPHH,
STHJIEHIJIMKOb, (heHO, hopManbaeru, aueTaabIeru, aleToH, MypaBbuHas KUCI0Ta, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJIECHHOBAas, NAJIbMUTHHOBAs KUCJIOTHI, IVIMLIMH, AJaHWH, MajbTO3a,
$pyKTO3a, aHWIIUH, IUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEIEH PAa3IMYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJHCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHUUYECKHMX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPXKAAaThb HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTEepPU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CBHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepabOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUHU, OKCIIEPUMEHTE (pealbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHOMN
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIuii;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpeAMETOB i 0Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUSA IIO



OpraHUYECKON XUMUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, NMEIOLINX €CTECTBEHHO-
Hay4HYIO [IPUPOJLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMH C UCHOJIb30BaHUEM (DHU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HUIIUN
9KOJIOTMYECKON 0e30MacHOCTH IMOCJIEACTBUS OBITOBOM W MPOM3BOJCTBEHHOM AESITENLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUIX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (ITOJIyYe€HUE U U3yUYeHHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE peaKluu
YIJI€BOIOPOAOB PA3IUYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPTraHUYECKUX BEILECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BemlecTBaMu U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
LeNb HCCIENOBAaHUS, MPEACTaBIATh B pa3IUyHOM (opme pe3ynbTaThl HKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroaaTh IMpaBWiia AKOJIOTUYECKU IIeIeCO00Pa3HOro TMOBENEHUs B OBITY M TPYIOBOU
NESTENIbHOCTH B IIENIAX COXPAaHEHUS CBOErO 37I0POBbS, OKPYXAlOIIed MPHUPOJHON cpeabl u
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OpraHMYECKUX BEIIEeCTB, TOHUMas cMbich nokazatesns [11K;

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OPraHMYeCKHUX  BEHIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLIEHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUU C MOCTABJIEHHON yueOHOM
3a/1auen.

11 KUIIACC

[TpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 0O0ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUM NPOOJIEM 3KOJOTHUYECKOM,
HHEPreTUYeCKOM M NHIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEpPrud, B  OOECHEYeHHH  paIMOHAJIbHOIO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPHUPOTHON CpPeIe;

BJIQ/ICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIArarolIye
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX OpOuWTasel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, METaJUINYecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKasi PelETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,



JJIEKTPOJINTHYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIJIOBOM APPEKT XMMUYECKON pEaKIiH, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUYECKOU
aucconuanuu, nepuoaudeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBpPALICHUS HEPTrUU MPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOSHUHU BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJAMOJIEKYJISIPHOM YpPOBHSAX; MPEJICTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAHUS, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CUCTEMaX; (aKTOJOTUYCCKUE CBEICHHS O
CBOICTBax, COCTaBe, MOJIYUCHUU M OE30MacCHOM MCIOJIb30BAHUM BaKHEHIINX HEOPTraHHMUYECKUX
BEUIECTB B OBITY M MNPAKTUUYECKOW MAESITENbHOCTH 4YeJIOBEKa, OOIIMX HAyYHBIX MPHHIIUIIAX
XUMHYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTH XapaKTEPHbIC MPU3HAKU MMOHITHH, yCTaHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTraHWYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMys BEHIECTB W ypPaBHEHUN XHMMHYECKUX PEAKIHi, CHUCTEMaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKUX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUMN: KIAaCCU(UIIMPOBATH: HEOPTraHWYECKHUE BEHIECTBA MO UX
COCTaBY, XMMHUYECKHUE PEAKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pEarupyromiux
BEIIECTB, TEIJIOBOMY J(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO Karaju3aropa U JPYTrHe); CaMOCTOATENIbHO BBIOMpATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKT€pPU30BaTh IJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuonnueckoir cucremsr JI.M.
MeneneeBa, UCTIONB3Ys MOHATUS «IHEPreTUYECKUE YPOBHUY», «IHEPrETUUECKHE MOTYPOBHU,
«S-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXIEHHOE SHEPTETHUECKUE COCTOSTHHSI aTOMa;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCTMHEHUH T10
nepuoaam u rpynmnam Ilepuogunueckoit cuctemsl . . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPKAATH CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BEIIECTBAMH C TMOMOILIBI0 YPaBHEHHM COOTBETCTBYIOUIMX XUMHUYECKHUX
peaxkLuii;



C(OPMHUPOBAHHOCTb YMEHHS PACKpPbIBaTh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABIICHHS 3JICKTPOHHOIO OajlaHCa 3TUX peakIHil; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
THJIPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XMMHUYECKON PEaKLMU B 3aBUCHUMOCTU OT Pa3jIMuYHBIX (PaKTOPOB, a TAK)XKE XapaKTep CMELICHUs
XMMHUYECKOI'0 paBHOBECHUS I10]] BIMSHUEM BHEIIHUX Bo3aeicTBull (mpunuun Jle llartense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYyYeHHUsS CEPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHbIe MPUHLHUIIBI
XMMHUYECKHX IPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BELIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUI
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNUE, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaJbHbIA U MBICIIEHHBIH),
UCMOJb3YyeMbIX B  €CTECTBEHHBIX HayKaX, YMEHHMs [IpPUMEHSATb ATH 3HAaHUS HpU
SKCHEPUMEHTAJIbHOM HCCJCIOBAaHUM BELIECTB M JJI OOBSCHEHHS XUMMUYECKUX SIBJICHHH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOI'O
HNOHUMAaHMs MaTepUaIbLHOTO €INHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM IOHATUN «MaccOBast
JI0J151 BEILIECTBA B PaCTBOPE» U «MOJISIpHAsi KOHLIEHTPALIKs»; MAacChl BELIECTBA UM 00bEMa rasa 1no
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM OOBEMY OIHOIO M3 YYaCTBYIOLIUX B pEaKLUU
BEILIECTB; TEIUIOBOIO 3(h(pexra peakum; 3Ha4UeHUsI BOAOPOAHOTO [TOKa3aTesl paCTBOPOB KUCIOT U
HieJiouel ¢ M3BECTHOHM CTENeHbI JUCCOLMaluU; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
IPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENCIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOAYKTa peakinu; 00bEMHBIX OTHOLICHUN Ta30B;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (MIPOBE/ICHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3IM4YHBIX (DAKTOpPOB HAa CKOPOCTh XMMHUYECKON peakiuH, pelieHHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 1no TeMaMm «Mertamib» U «HemeTamasl») ¢ coOmoaeHneM IpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0paTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
LeNb MCCIENOBAaHUS, TMPEJICTaBIATh B pPa3IMYHON (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSMU TIO
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, IKOJIOTHUECKH 11eIeCO00Pa3HOTr0 MOBEICHHUS
B OBITY W TPYIOBOH JESATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3JI0POBbS, OKpYXKarolein
IPUPOJHON cpeabl M JOCTHKEHHs €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCHYECKOTO JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEENEHHBIX HEOPraHMYEeCKHX BEIIECTB,
nonumasi cMbica nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYLIECTBIATH IeJICHANPAaBIEHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa



MaccoBoil umH(popmanuu, MHTEepHET M Apyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpopMalrio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C MOCTABICHHON y4eOHOU
3a1a4ei.
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4.1

AMUHEL
AMHUHOKHCIIOTHI.
benkn

Hroro no pazneny

Pazneu 5. BoicOkOMOJIEKYJISIPHBIE COETUHEHUS

BBICOKOMOJ'IeKy.TISIpH

12

12

1

http://school-
collection.edu.ru

51 bl€ COEIUHEHN 6 Z
https://resh.edu.r
u/
Wroro mo paszneny 6
OBHIEE KOJIMYECTBO
YACOB IIO 102 3

[TPOT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

N HanmenoBann Koun4yecTBo yacon DJIeKTPOHHbIE
; € pa3iesioB u (undpoBbie)
n/ Becer  Kourpoabnsl = IIpakruyecku
TeM oOpa3oBaTejibHbIE
I e padoThbI e padoThbI
NMPOrpaMMblI pecypchbl
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue
aToMma.
Hepuomuiecin http://school-
1 EgaKOH 1 . collection.edu.ru/
' EPHOZMHECKAL https://resh.edu.ru
cucTemMa /
XUMHYECKHX -
3JIEMEHTOB [I.
H. Menpaeneesa
Crpoenue
BEIIECTBA.
1.2 11 1
MHoroob6pasue
BCIIICCTB
http://school-
13 XuMu4ecKue 19 1 3 (r:]ollec.:tion.edu.ru/
peakiuu ttps://resh.edu.ru
/
Wroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi xumust
2.1 Hewmeramisl 31 3
2.2 Mertaubl 23 2
Uroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
Mertons! http://school-
g1 | Mosmammip 9 collection.edu.ru/
' XUMUH. XUMUSL https://resh.edu.ru
U KU3Hb /
Hroro o pazneny 9
BILIEE
OB 102 4 8

KOJIMYECTBO



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YACOB I10
I[TPOTPAMME







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bce
ro

KouTtpous
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jara
H3y4eH
us

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTesibH
ble pecypchl

IIpenmer u
3HAYEHUE
OPraHUYeCKOU
XUMUH,
IIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCMHEHUI

DIIEKTPOHHOE
CTpOEHHE aToMa
yriepojaa
(ocHOBHOE U
BO30YXIEHHOE
COCTOSIHUS).
BanentHbie
BO3MOYKHOCTH
aToMa yriepoja

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

XuMuaeckast
CBA3b B
OpTraHUYECKUX
COCIMHEHMUSX.
MexaHu3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM
CBSI3H, CIIOCOOBI
pa3psbiBa CBs3ei

Teopus crpoeHus
OpPraHUYECKUX
coenuHeHun A.
M. bytneposa

Buaer uzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHA
. DIEKTPOHHBIE
a3 dexTr B

http://school-
collection.edu
.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MOJEKyJIax
OpraHUYECKUX
COEeIMHEHUI

[Ipencrasnenue o
KJIacCU(UKALIUU U
CHUCTEMaTUYeCKast
HOMEHKJIaTypa
(IUPAC)
OpraHMYECKHUX
BELICCTB

Knaccudukanus
peakuuii B
OpraHUYEeCKOU
XUMHUHI

CucreMarusaims
1 0000111eHIE
3HAHUH 110 TEME

10

AJKaHBI:
TOMOJIOTHYECKHI
psn, oomas
dopmyua,
HOMEHKJIaTypa 1
n30Mepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOEHUE
MOJIEKYJT
dusznueckue u

XUMHUYCCKUC
CBOMCTBA aJIKaHOB

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

11

12

Haxoxnenne
aJIKaHOB B
PUPOJIE.
CnocoObl
MOJIYYEHUS U
MIPUMEHEHUE
aJIKaHOB

I{uknoankaHsr:
oOmas popmyna,
HOMEHKJIaTypa u
H30Mepus,
0COOEHHOCTH

https://resh.ed
u.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CTpOEHUSA U
XUMHNYCCKUX
CBOIICTB, CIIOCOOBI
MOJyYEHHUS U
pUMEHCHHE

13

14

15

16

Pemenue
pacu€THBIX 3a7a4
Ha OIpeieIeHHe
MOJIEKYJIIPHOU
dhopMyIBI
OpPraHUYECKOTo
BElIeCTBa 110
MacCCOBBIM J0JISIM
aTOMOB
AJIEMEHTOB,
BXOJISIIIIMX B €T0
COCTaB.
CucremaTtu3zanus
1 000011EeHNE
3HAHUM 1O TeMe

AJIKEHBI:
TOMOJIOTHYECKUN
psin, obmias
dopmyua,
HOMEHKJIaTypa,
AIIEKTPOHHOE U
POCTPAHCTBEHHO
€ CTpOeHHe
MOJIEKYII.
CrpykrypHas u
LUC-TPaHC-
U30MepHst
QJIKEHOB

®dusnyeckue u
XUMUYECKHE
CBOMCTBA
ankeHoB. [Ipasuno
MapkOBHHMKOBa

CrrocoObI
MOJTyYeHUs U
MPUMEHEHNE
aJIKEHOB

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

17

IIpakTrueckas
pabora Ne 1 mo
teme "l[lonyuyenue
STUIJICHA U
U3YYEHUE ero
CBOMCTB"

18

19

20

21

22

Pemenue
pacuéTHBIX 3aja4
Ha OIpeieIeHHe
MOJIEKYJIIPHOU
dhopMyIBI
OpPraHUYECKOTO
BEILIECTBA

AJKaTueHbl:
COIPSIKEHHBIE,
M30JIMPOBAHHBIE,
KYMYJIMPOBaHHBIE.
OcobenHocTH
AJIEKTPOHHOTO
CTPOCHUS

XUMHYECKHE
CBOMCTBaA
COMPSIKEHHBIX
JIMCHOB

CnocoObl
MOJTyYeHUs U
IIPUMEHEHUE
aJKaJIueHOB

AJIKVHBI:
TOMOJIOTHYECKUN
psia, oOmras
opmyuna,
HOMEHKJIATypa,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTpPOCHHE
MOJIEKYIL,
¢duznueckue
CBONCTBA

23

XUMHYECKHUE
CBOMCTBA aJIKUHOB




24

KauecTBeHHunie
peakiuu Ha
TPOUHYIO CBSI3b

25

CnocoObl
[IOJIy4YEHHUS U
[IPUMEHEHUE
AJIKUHOB

26

Penrenue 3agau:
pacy€Tsl 10
YpaBHEHUIO
XUMHYECKOH
peakiuu

27

28

29

30

Cucremarusanus
1 000011IEeHNE
3HAHUHU I10 TEME

ApeHbl:
TOMOJIOTHYECKUN
psn, oomas
dopmyua,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOoeHHe
MoJIeKys1 OeH3oia
U TOJyOIla, uX
¢buznueckue
CBOMCTBA

XHUMHYECKHe
CBOICTBa apEHOB:
peakuuu
3aMETICHUS

XUMHYeCKHe
CBOMCTBAa apEHOB:
peakuuu
MPUCOEITUHEHHUS],
OKHCJICHUE
TOMOJIOTOB
OeH3011a

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

31

Ocobennoctu
XUMHNYCCKUX
CBOICTB CTHpOJIA

32

Pemenue
pacu€THBIX 3a7a4
Ha OIpe/IeTICHHE
MOJIEKYJIAPHOMN
dhopMyIBI
OpraHUYeCKOIo
BEILECTBA

33

CnocoObl
[IOJIy4YEHHUS U
PUMEHEHHUE
apeHOB

34

I'eneTnueckas
CBSI3b MEXKIY
pa3IuYHBIMU
KJaccaMu
YTJIEBOJOPOAOB

35

36

Pacuétrl o
YpaBHEHUSAM
XHUMUYECKHX
peaKIui.
Cucremarusanus
1 00001IeHnE
3HAHMUH 10 TEME
[IpupoaHsIi ras.
ITonyTHbIE
He(TsHbIE ra3bl

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

37

KamenHsl1i1 yroiss
U TIPOAYKTHI €TO0
nepepadboTKu

38

Hedtb u ciocobbt
e€ mepepaboTKH.
[IpumeHenne
IPOJTYKTOB
nepepadoTKu
HeQTH

39

I'eneTnueckas
CBSI3b MEXKIY
pa3IuYHBIMU



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KJ1accaMu
YIJIEBOJIOPOJIOB

40

["anorenomnpousBo
JTHBIE
YIJIEBOIOPOAOB:
AJIEKTPOHHOE
CTPOCHHE;
peaxkuuu
3aMelIeHUs
rajioreHa

41

42

43

44

[elictBue
1IeIo4eii Ha
raJOreHIPOU3BO/]
HEBIE.
BsaumoneiictBue
JIHUTaJIOreHaIKaHO
B C MarHueM U
LIMHKOM

CucremaTtu3zanus
1 000011IEeHNE
3HaHUM 1O
pazneny
"VYrieBonopoasr"
KonTponbhas
paboTa no Teme
"Vranesonopoast"

[Ipenenbubie
OJIHOATOMHBIE
CIIUPTHI:
TOMOJIOTHYECKUN
psia, oOmras
opmyuna,
CTpOCHHE
MOJIEKYII,
HU30MepHs,
HOMEHKJIaTypa,
KIIacCU(pUKaIus,
¢duznueckue
CBONCTBA

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

45

XUMHYECKHUE
CBOMCTBA
MPEAETbHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OJIHOATOMHBIX
CIIUPTOB

46

CriocoOBbl
MOJTyYeHUS U
IPUMEHEHUE
OJHOATOMHBIX
CIIUPTOB

47

[Tpocteie 2¢upsi:
HOMEHKJIaTypa 1
U30MepHsl,
0COOEHHOCTH
bU3HYECKUX H
XUMHYECKHUX
CBOMCTB

48

49

50

51

MHoroaToMHEIS
CIIUPTHI:
STHJICHIJIUKOJIb U
TJIMIICPHH, UX
buzndeckue u
XUMHUYECKHE
CBOMCTBa

CnocoObl
MOJTyYCHUS U
PUMEHEHHUE
MHOT'0aTOMHBIX
CIIUPTOB

DeHO: CTpOEHUE
MOJIEKYJIBI,
¢buznueckue
CBOMCTBA.
TokcudHOCTH
denona

XuMHUUECKUe
CBO¥icTBa (peHoa

52

CrrocoObl
MOJIYYEHHUS U
IIPUMEHEHUE
denona

53

[TpakTnueckas
pabota Ne 2.
Pemenue
AKCTIEPUMEHTAIBH




BIX 3aJa4 10 TEME
"CnupThsl 1
denomnsr"

54

55

56

57

58

59

CucreMarusaliiis
1 0000111eHIE
3HAaHUH 110 TEME

ANLnerunel u
KETOHBI:
AIIEKTPOHHOE
CTpOCHHE
KapOOHUITHHOU
TPYIIIBL;
TOMOJIOTHYECKHE
PAIBI, 001IIAs
dopmyua,
HU30MepHs U
HOMEHKJIaTypa

ANLnerunel u
KCTOHBI:
buznIecKue
CBOMCTBA;
peakiuu
MIPUCOCTUHECHHS

Peaxnun
OKHCJICHUS U
KaueCTBEHHBIE
peakuuu
ATBJIETHIOB 1
KETOHOB

CnocoObl
MOJTy4eHUs
ATbACTUIOB U
KECTOHOB

OZIHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIE
KHCIIOTBI,
0COOCHHOCTH
CTPOCHHS MX
MOJICKYIT

60

Hsomepus u
HOMEHKJIaTypa




KapOOHOBBIX
KHCTIOT, UX
¢dusnueckue
CBOICTBA

61

XuMHYECKue
CBOICTBA
peIeTbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT

62

63

OcoOenHoctu
CBOWCTB
MYypaBbUHOMN
KHUCTIOTHI.
MHoroob6pasue
KapOOHOBBIX
KHUCIIOT

OcoGenHoctu
CBOMCTB:
HenpeaeIbHbIX U
apOMaTHYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHO
BBIX KHCIIOT.
[IpencraBurenn
BBICIIIMX
KapOOHOBBIX
KHCJIOT

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

64

[Tonsarue o
MPOU3BOIHBIX
KapOOHOBBIX
KHCJIOT

65

Crioco0b1
MIOJTy4YCHUS U
pUMEHEeHHe
KapOOHOBBIX
KHCJIOT

66

CrnosxHble 3(upsl:
TOMOJIOTUYECKU I
psia, oOmras
opmyuna,



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

U30MEpHUs U
HOMEHKJIaTypa

67

68

dusnueckue u
XUMHUYECKUE
cBoiicTBa 3(hupoB

Pemenue
pacuéTHBIX 3ajau:
10 YPaBHEHUIO
XAMHYECKON
peakiuu, Ha
onpeieNeHue
MOJIEKYJIAPHOMN
bopMyIBI
OpPraHHYECKOTO
BeIlIleCTBa

69

70

71

IIpakTrueckas
pabota Ne 3.
Pemenue
JKCIIEPUMEHTAIbH
BIX 33]1a4 [0 TeMe
"KapOGoHoBsbie
KHCJIOTBI.
Crnoxubie 3¢pupsr”

Kupsl: ctpoenue,
dusnueckue u
XUMHUYECKHE
CBOMCTBA
(ruaponus)
OcobenHoctu
CBONCTB HUPOB,
CoJIepIKalINX
OCTaTKH
HenpeaeIbHbIX
JKUPHBIX KHCIIOT.
JKups! B ipupone

72

Mpgb11a kak coau
BBICIIINX
KapOOHOBBIX
KUCJIOT, UX
MOIOIIee
JIEUCTBUE.
ITonsarue o




CUHTCTHNUYCCKUX
MOIOHINX
cpeactax (CMC)

73

I"'eneTnueckas
CBSI3b
YIJIEBOAOPOJOB U
KUCJIOPOACOAEPKA
10070:¢
OPraHUYEeCKUX
BEIIIECTB

74

Pacuétrl mo

YpaBHEHUSAM
XUMHYCSCKHUX
peakui

75

CucreMarusaims
1 0000111eHIE
3HAHUH 110 TEME

76

Ob6mas
XapaKTepPUCTHKA
YIIJIEBOAOB U
KJIaCCU(UKALIUS
yIJI€BOJI0B (MOHO-
, - ¥
TIOJTCaxapHU/Ibl )

77

MoHocaxapu/ibl:
¢buznueckue
CBOMCTBA U
HaXOXXJICHUE B
pupoje

78

[IpumeHenne
TJIIOKO3bI, €€
3HA4YCHHUE B
JKU3HEESITEIBHOC
TH OpraHusma

79

Hucaxapunsbr:
caxaposa,
ManabTO3a U
JIaKTO3a.
Haxoxnenue B
MpUPOAE U
IIPUMEHEHUE
JINCAXaApUJIOB




80

81

[Homucaxapunsr:
CTpPOEHHUE
MaKpOMOJIEKYII,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHUE
[TonsiTue 06

HCKYCCTBCHHBIX
BOJIOKHax

82

83

84

85

Pemenne
pacueTHBIX 3a1a4
Ha OIpeJIeIICHUE
JIOJIM BBIXOJa
MPOJIYKTa
peaKkuu ot
TEOPETUUYECKHU
BO3MOKHOT'O

CucremaTtu3zanus
1 000011IEeHNE
3HAHUM MO
pazneny
KonTponbhas
pabora 1o Teme
"Kucnoponconep
Kalue
OpraHUYEeCKHE
coenqnueHusa”

AMMUHEI:
KIaccu(puKanus,
CTpOCHHE
MOJIEKYJI, o01Ias
opmyuna,
U30MepHs,
HOMCHKJIaTypa 1
¢duznueckue
CBOMCTBa

86

XuMHuyeckre
CBOMCTBaA
annpaTUIECKuX
aMHHOB




87

AHuUNMH:
CTpOCHHE
aHWINHA,
0COOEHHOCTH
XHUMHUYECKHX
CBOICTB aHMJIMHA

88

Crioco6b1
MOJTy4YCHUS U
pUMEHEHHE
anpaTHIECKUX
aMHHOB

89

90

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1
HU30MepHus,
buznIecKue
CBOMCTBA.
OTtnenbHbIE
MIPEACTABUTENH Ol
aMHHOKUCJIOT

XUMHYECKHE
CBOMCTBa
aMUHOKHCIIOT, UX
OHOJIOruYecKoe
3HaYEHHUE
aMUHOKHCIIOT.
Cunres u
TUAPOIU3
TIETITHIOB

91

benku xak
MIPUPOTHBIC
MOJIUMEPHI;
CTPYKTYpPBI
OeIKOB

92

XUMHYECKHUE
CBOICTBa OEJIKOB

93

A3zoTcoaepikaiue
reTePOLMKINYECK
1€ COCIUHEHHUS.
HyxnennoBbie
KHCJIOTBI: COCTaB,
CTPOEHHE U

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ouosornyeckas
poib

94

[IpakTnueckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 MO0 TeME
"A30TcoaepKaIu
€ OpraHu4ecKue
coenuHeHus"

95

96

97

IIpakTrueckas
pabota Ne 5.
Pemrenne
SKCIEPUMEHTAIbH
BIX 3aJ1a4 I10 TEME
"Pacno3HaBanue
OpraHNUYEeCKUX
coeqrueHui”

KonTponbhas
pabora 1o Teme
"A30TcoAepKaIu
€ OpraHu4ecKue
coeuHeHus"

OCHOBHBIE
MMOHATHS XUMHHU
BBICOKOMOJIEKYJISIP
HBIX COCIMHEHNH
A METOMBI UX
CHHTE3a —
MOJIMMEpU3aIus u
MMOJIMKOHIEHCAIHS

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

98

IInacTmaccel.
Yuansanusa u
nepepaboTka
IIJIACTHUKA

99

100

DnacToMepsl:
HaTypaJIbHbII
CUHTETHYECKHE
Kay4dyku. Pe3una
BomnoxkHa:
HaTypaJIbHBIE,
HCKYCCTBEHHBIE,



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CUHTETUYECKHUE.
ITonumepsl
CIELUAJIBHOTO
Ha3HAYCHUS

101

102

[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAIbH
BIX 3aJ1a4 II0 TEME
"Pacno3HaBanue
IIacTMacc u
BOJIOKOH"

0O0001EeHuEe 1
CHCTEMAaTH3allH
U3Y4YEHHOTO
Marepuasa 1o
TeEME
"BricokoMoexy
SApHBIE
coenuHeHMs"

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoan
Hble
padoThI

Bce
ro

[pakTnye
cKue
padoThI

Jlara
H3yUeH
us

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

Atom. CocraB
ATOMHBIX sJIEP.
XUMHUYEeCKUM
3JIEMEHT. M30TOombI

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

Ctpoenue
DJIEKTPOHHBIX
000JI0YEK aTOMOB,
KBAHTOBBIC UHCJIA

Knaccudukanms
XAMHYECKHX
AJIEMEHTOB (S-, P-,
d-, f-anemeHTBI)

Pacnpenenenue
3JIEKTPOHOB MO
aTOMHBIM
opOuTasM

ONEKTPOHHBIE
KOH(pUrypanuu
aTOMOB 3JIEMEHTOB
B OCHOBHOM H
BO30YXIEHHOM
COCTOSIHUH

ONEKTPOHHBIE
KOH(pUrypanuu
MOHOB.
DIEeKTPOOTpHULIATET
BHOCTh

Ilepuonnueckuii
3aKOH U
Ilepnonnueckas
cucrtema
XUMHUYECKHUX
anemenToB /l. U.
Menpeneesa, cBsI3b



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

C COBPEMEHHOM
TEOPHUEU CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB
XAMHYECKHUX
3JICMEHTOB U
00pazyeMbIX HMHU
MIPOCTHIX U
CJIOKHBIX BEIIECTB
110 TPYIIIIaM U
nepuoiaM
CucreMaruzaius u
000011IeH1Ee 3HAHUI
10 TEME

10

11

Bunsl xummnueckoi
CBsI3H. MeXaHN3MBI
00paszoBaHHs
KOBaJICHTHOM
cBs3u. Bogopoanas
CBSI3b.
MeKMONEKyIIpHBI
€ B3aUMOJICHCTBUS

BanentHocts u
BaJICHTHBIE
BO3MOKHOCTH
atoMoB. CBS3b
AIEKTPOHHON
CTPYKTYPBI
MOJIEKYJI C UX
reOMETPUYECKUM
CTPOEHUEM

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

12

IIpencraBnenus o
KOMIIJICKCHBIX
COCIIMHEHUSIX
COCTaB "
HOMEHKJIaTypa

13

BemectBa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJIIPHOTO
cTpoeHus. Tursl
KPUCTAJUTMYECKUX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pEeLIeTOK U
CBOMCTBA BEIILIECTB

14

[TonsiTue o
JUCIIEPCHBIX
CHUCTEMAX.
[Ipencrasnenue o
KOJUIOUTHBIX
pacTBOpax

15

Wctunnnie
pacTBOPBI:
HaCBIICHHBIC 1
HEHAaCBIIICHHBIC,
pPacTBOPUMOCTb.
Kpucramnoruaparst

16

CnocoObl
BI)Ipa)KeHI/IFI
KOHIIGHTpaI_II/II/I
pacTBOPOB

17

18

Pewenne 3amau ¢
HCII0JIb30BaHUEM
HNOHSTUH "MaccoBas
J10JIs
pPacTBOPEHHOTO
BemecTna',
"MoJsipHas
KOHLeHTpauus"
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BELIECTB

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

19

Cucrematuzanuus u
000011IeH1Ee 3HAHUI
10 TEME

20

Kontponbnas
pabora 1o Temam
"CtpoeHnue aToma.
[Tepuoanueckuit
3aKOH U
Ilepronnueckas
cucreMa
XUMUYECKHUX
anemenToB /l. U.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Menpeneena',
"Ctpoenue
BEIIIECTBA.
MHuoroo6pasue
BeIECTB"

21

Knaccudukanus
XUMUYECKHUX
peakuuii B
HEOPraHUYEeCKON 1
OpraHUYeCKOu
XUMHH. 3aKOH
COXpaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAaICHUS
SHEPTUH MpHU
XUMHYECKHUX
peaKIusax

22

TennoBwie

3 PeKThI
XUMHYECKHAX
peaKIui.
TepMoxumMuueckue
YpaBHEHUSA

23

24

25

26

Brrancnenus mo
YpaBHEHUSIM
XUMHYECKHUX
peakuun u
TEPMOXUMHUYECKUM
YpaBHEHUSM

CxopocTb
XAMHYECKON
peakuuu, eé
3aBUCUMOCTB OT
pa3IUYHBIX
¢dakropoB. Katanus
U KaTalu3aTopbl
I'omorennsie u
TETEPOTreHHBIE
peakuuu
[IpakTueckas
pabota Ne 1 o

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TeMe "Bimusanue
Ppa3IUYHBIX
¢daxTopoB Ha
CKOPOCTH
XUMHYSCKOM
peakuun"

27

OO6parumsbie u
HeoOpaTuMbIe
peaxIuu.
XuMHueckoe
paBHOBecHe

28

29

30

IIpakTrueckas
pabota Ne 2 o
teMe "BnusiHue
pa3IMYHBIX
(dbakTOpOB Ha
MOJIOKEHUE
XUMHUYECKOTO
paBHOBecHs"

DIEKTPOIUTHYECKA
s IMCCOLHAIIHS.
CuibHbIE U ci1a0bIe
DJIEKTPOJIMTHI.
CreneHb
JIACCOIMAIIAN

HNounnoe
MIPOU3BE/ICHNE
Bojbl. Cpena
BOJIHBIX PaCTBOPOB.
Bonopoansrit
noka3zarenb (pH)
pacTBopa

31

I'maponus cosnent.
Peakmumn,
IpOTEKaoIINE B
pacTBopax
AIIEKTPOJINTOB

32

[TpakTnueckas
pabota Ne 3 mo
Teme "XuMHUYeCcKue
peakiuu B




pacTBopax
AIIEKTPOJIUTOB"

33

OKHUCINTEIIBHO-
BOCCTaHOBHUTEJIbHEI
€ pPeaKIuu.
Baxneimnme
OKHCIIUTENN U
BOCCTaHOBHUTEIIN

34

Meron
AIIEKTPOHHOTO
(371€KTOHHO-
MOHHOT0) Oananca

35

36

DJIEKTPOJIN3
pacTBOpOB U
pacIuiaBoB BELIECTB

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

37

Pemenue 3amau
paSJII/IIIHI)IX TUIIOB

38

Cucremaruzanuus U
0000111eHKE 3HAHUI
10 TEME
"XuMHYecKue
peakun"

39

Kontponbnas
pabora 1o Teme
"Xumuueckue
peakuun"

40

ITonoxxenue
HEMETAJJIOB B
Ilepronnueckoi
CHCTEME
XUMHYECKHAX
snemenToB 1. U.
Menneneena u
0COOEHHOCTH
CTPOEHHUSI UX
aTOMOB.
dusznueckue
CBOMCTBaA
HEMETAJIJIOB




41

Amotponus
HEMEeTaJIoB (Ha
npuMepe
KHCIIOPO/Ia, CEPBL,
dbocdopa u
yriieposia)

42

Bonopon:
MOJTyYCHHE,
buzndeckue u
XHUMHUYECKHE
cBoiicTBa. ['mapuasl

43

44

45

l'anorenst:
HaXO0XJICHUE B
pUPOJIe, CIIOCOOBI
MOJTy4eHUs,
buzndeckue u
XUMHUYECKHE
CBOICTBA

["asI0reHOBOIOPOIBI
. Baxxneiimme
KHCIIOPOJICOIepKa
A€ COCAUHECHUS
rajlorcHOB

JlaGopaTopHbie 1
MPOMBIIIIJICHHbBIE
CIoco0bI
MOJTyYCHUS
TaJIOTCHOB.
[IpumeHenne
TaJIOTEHOB U MX
COEMHEHU I

46

IIpakTrueckas
pabota Ne 4.
Pemenue
HKCTIEPUMEHTAIIbHBI
X 3aJ1a4 10 TeMe
"T"anorens”

47

Kucnopon:
n1abopaTopHbIe U
IMPOMBIIIJICHHBIC
CIIocoObI
MOJTy4eHUs,




dusnueckue u
XUMHUYECKHE
cBoiicTBa. O30H.
[Ipumenenue
KHCIIOpOJIa ¥ 030HA

48

OKcuael 1
MIEPOKCH/TBI

49

50

51

52

53

54

Pentenue 3anau
pa3JInYHBIX TUIIOB

Cepa: HaxOXK/IeHUE
B IIpUpO/IE,
CIIOCOOBI
MOJTYYCHHUS,
dusnveckue u
XUMHYECKHE
CBOMCTBA
CepoBojopos,
cynbGuIbI
Kucnoponconepxa
A€ COETUHEHUS
CepBL.
OcobenHocTu
CBOWCTB CEpHOM
KHCJIOTBI

IIpaxTHueckas
pabota Ne 5.
Pewenne
JKCIIEPUMEHTAIIBHBI
X 3aJ1a4 10 TeMe
"Cepa u eé
coenqnueHusa”

A30T: HaXO0XKEHUE
B [IpUPOJIE,
CITOCOOBI
MOJTYYCHHUS,
buznueckue u
XHUMUYECKHE
CBOIicTBa. AMMHAK,
HUTPUIBI

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

55

Kucnopoaconepxa
IIME€ COCIUHEHUS
asora.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OcobeHHOCTH
CBOMCTB a30THOU
KHCJIOTHI

56

[Ipumenenue a3ora
U €r0 COCIMHECHUIA.
A3oTHBIE
ynoopeHust

57

docdop:
HAXO0XJICHUC B
PHUPOJIC, CIIOCOOBI
MOJTyYeHUS,
dusnueckue u
XUMHUYECKHE
CBOMCTBA.
dochuas u

dbochun

58

59

Oxkcunst pocdopa,
dbocdopcoaepxanu
e kucnotsl. Conmn
dbochopHoi
KHUCIIOTHI
[Ipumenenue
docdopa u ero
COCMHECHUM.
®dochopubie
yaoOpeHust

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

60

61

IIpakTrueckas
pabota Ne 6.
Pemenue
SKCHEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
"Azot u poctop u
nx coequHeHus"
Yraepon:
HAaXO0XJICHUE B
pUpPOJIE,
aJIOTPOIIHbIE
MoauUKAIIH;
buznueckue u
XUMUYECKHE
CBOMCTBA,
MPUMEHEHUE



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

62

Okcun
yraepoaa(ll),
OKCH]T
yriepoaa(1V),
yroJjibHasi KUCIIoTa
U €€ com

63

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

64

Kpemnnii:
HAXO0XJICHUC B
IPHUPOJIC, CTIOCOOBI
MOJTyYeHUS,
buzndeckue u
XUMHUYECKHE
CBOMCTBA

65

Oxcun
kpemuusa(1V),
KpEMHHEBast
KHCIIOTA, CHITUKATHI

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

66

[IpumeHenne
KPEMHHUSI U €TO0
COCJIMHEHMA.
Crekio, ero
MOJIyYeHHUE, BUABI
CTeKJIa

67

Pemenne 3amau
paanqHHx THUIIOB

68

69

70

Cucrematuzanuus u
000011IeHNEe 3HAHUI
10 TEME
"Hemeramnsr"

KonTponbHas
pabora 1o Teme
"HemeTtanst"

AHanu3
pE3yJIBTaTOB
KOHTPOJIBHON
paboThl, KOPPEKLIUS
OInO0K



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

71

ITonmoxxenue
METaJIOB B
Ilepuonnueckon
CHCTEME
XUMHYECKHUX
3JIEMEHTOB.
OcobeHHocTH
CTPOCHUS
AJIIEKTPOHHBIX
000JI0YCK aTOMOB
METaJI0OB

72

Oo6uue
dusnueckue
CBOMCTBA
METaJIJIOB.
[IpumeHenne
METaJUIOB B OBITY U
TEXHUKE

73

Cr1aBbl METAJLIOB.
Koppo3sus
METAJIJIOB

74

75

Pemenue 3amau
paSJII/IIIHI)IX TUIIOB

DJIEKTPOXUMHUYECK
WU psx
HaIpsHKEHUN
MeTaioB. Oo1ue
CIIOCOOBI
MOJTYYCHUS
METaJLIOB

76

OOmas
XapaKTepUCTUKA
MeTaioB |1A-
TPYTITIBI
Ilepronnueckoi
CHCTEMBI
XHUMUYCCKHX
anemeHToB. Harpuii
U KaJIuii:
MOJIyYEHHUE,
buznueckue u
XHUMUYECKHE




CBOMCTBA,
MPUMEHEHUE
MIPOCTHIX BEIIECTB
U UX COCTUHEHUN

7

78

OOmas
XapaKTEepUCTUKA
metaiuioB HA-
TPYIIIBI
ITepuoanueckoit
CHCTEMBI
XHUMHUYECKHX
2JIEMEHTOB.
Marnunii n
KaJIBITHH:
MOJIy4eHHE,
dusnveckue u
XHUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHE
MIPOCTHIX BEIICCTB
1 UX COCTMHECHUH
JKécTkocTh BOIEI U
CIIOCOOBI €€
yCTpaHEeHHs

79

80

81

ATIOMUHUI:
NOJTy4YeHHE,
dusnueckue u
XUMHYECKHE
CBOICTBA,
IpUMEHEeHHe

AmodorepHble
CBOMCTBA OKCHAA U
TUAPOKCHUIA
AITFOMHHUS,
TUIPOKCOKOMILIEKC
Bl AJTFOMHHUS, UX
MIPUMEHEHUE

Pemenue 3amau
Pa3IMYHBIX TUIIOB

http://school-
collection.edu
.ru/
https://resh.ed

u.ru/

82

[TpakTnueckas
pabota Ne 7.
Pemenue



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IKCIIEPUMEHTATHHBI
X 3a/a4 10 TEME
"MeTaJutsl TJIaBHBIX

noarpymnm"

83

84

85

OOmas
XapaKTepUCTUKA
METaJLJIOB
MOOOYHBIX
noarpymi (b-
rpym)
ITepuoanueckoit
CHCTEMBI
XUMHUYECKHX
3JIEMEHTOB

dusznueckue u
XUMHYECKHE
CBOICTBa Xpoma 1
€ro COCIUHCHUH,
UX IPUMEHEHUE

Baxkueimme
COECUHEHMS
Maprasiia.
IIepmanranar
KaJus, ero
OKHUCJINTEILHBIE
CBOMCTBaA

86

duznueckue n
XHUMUYECKHE
CBOMCTBA Kele3a U
€Tr0 COCTUHEHUN.
ITony4yenue u
MIPUMEHEHUE
CIIJIaBOB JKejie3a

87

duznueckue n
XUMHYECKHE
CBOMCTBA MEJIM U €&
CO€IUHEHMUH, UX
IIPUMEHEHUE

88

dusznueckue n
XUMHYECKHE
CBOMCTBA IIMHKA U
€ro COCIUHEHUH,




HUX IIPUMEHEHHE.
I'mapoxcokomIuiekc
bl IWMHKA

89

IIpakTrueckas
pabota Ne 8.
Pemenne
AKCTIEPUMEHTAIIbHBI
X 3aJa4 I10 TeEME
"MeTansl
MOOOYHBIX

noarpymnm"

90

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

91

O0o061IeHNE U
CHCTEMATH3AIIH
U3YYCHHOTO
MaTepuaa 1o Teme
"Metanns"

92

93

94

Kontponbnas
pabora o Teme
"Meramibr"

Ananu3
pe3yiIbTaToB
KOHTPOJIBHOU
paboThl, KOPPEKLIUS
OInO0K

Ponp xumuu B
obecreueHUn
YCTOMYUBOIO
pa3BUTHUA
YeJI0BEYCCTBA.
ITonsarue o
Hay4HBIX METOJaX
HCCJIeI0BaHUS
BEIIIECTB

95

Hayunsie
TIPUHITUTIBI
OpraHu3aIu
XUMHYECKOTO
MIPOU3BOJICTBA.
[IpomblineHHbIE
CITOCOOBI




MOJTYyYEHUS
BaKHEUIIINX
BEIIIECTB

96

XumMudeckoe
3arpsi3sHEHUE
OKpYyKaroleun
Cpelbl U ero
MOCIIEACTBUS

97

XuMus U 310pOBbE
YEJI0BEKa.
JlekapcTBeHHBIE
cpencrsa

98

Xumusa numu. Pons
XAMHH B
oOecrneueHnn
MMUIIEBOM
0e301macHOCTH

99

100

KocmeTrnueckue u
naproMepHbIe
cpeactsa. beiToBas
XUMUSA

XuMus B
CTPOUTEJILCTBE.
Baxneinmme
CTPOUTEIbHBIE U
KOHCTPYKIIMOHHBIE
MaTepUaJIbI

101

XHUMHS B CEIIHCKOM
XO3SICTBE.
Opranunueckue u
MUHEpaIbHBIC
ynoOpeHust

102

Cucremaruzanus u
000011IeH1Ee 3HAHUI
10 TEME

OBIIEE KOJIMYECTBO
YACOB I10
[MPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

YueOnuk : Xumus 10. YrinyoneHnusiii ypoBeHs: yueouux/ B.B. Epemun ,
H.E.Ky3sMmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. JIynun. — 5-e uznanue
crepeotun. - M./Ipoda 2020

VYyebnuk : Xumusd 11. YrnyOnennsiii ypoBenb: yueoHuk/ B.B. Epemun ,
H.E.Ky3sMmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 6-e uznanue
crepeotun. - M./Ipoda 2022

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

VYyeOnuk : Xumus 10. Yriyonennsiii ypoBenb: yueOnuk/ B.B. Epemun ,
H.E.Ky3sMmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. JIynun. — 5-e uznanue
crepeotun. - M./Ipoda 2020

VYyebnuk : Xumusg 11. YrnyOnennsiii ypoBenb: yueouuk/ B.B. Epemun ,
H.E.Ky3sMmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 6-e uznanue
crepeotun. - M./Ipoda 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- http://school-collection.edu.ru/
- https://resh.edu.ru
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