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MNOACHUTEJIBHAS 3AIINCKA

Pabouvas mporpamMMa o XMMUH Ha YpOBHE cpelHEero oomiero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHU (eepanbHOi 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpaszoBanus(POIlI  COO), mnpencraBieHHbIXx B DenepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMbl, 1 OCHOBHBIX MoJIokeHUu! «CTpaTeruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcsa 10-11 xmaccoB. M3yuenue mpeamera,
peaimzyeMoe B YCIOBHUSAX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OOYYEHHs, MPU3BAHO
oOecrieunTh 0011€00Pa30BaATENFHYIO U OOLIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JIUIS aJJlalTallii UX K OBICTPO MEHSIOIMMCS YCIOBHUAM JKU3HU B COLILYME, a TAK)Ke
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MmpodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOIi 110 XUMHH (QYHKIIHH:

¢ yHPOPMANMOHHO-METOIMYECKAs, peaNn3alus KOTOpPOH oOecreynBaeT MOIyYeHHE

IIPEJICTaBICHUS O LESIX, COJIEp)KaHUHU, OoOLIel cTpaTernu OOy4YeHMs, BOCIIUTAHUS U
pa3BUTHs OOyYarOLUXCs CPEACTBAMH IPEeAMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-IUIAHUPYIOIAs, KOTOpasi  NIpPEeLyCMaTpUBAacT  OIpPEIEICHUE:

OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJISI M OLIEHKHM 00pa30oBaTeNIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe €IUHOTO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s3aTeNbHOE ISl U3YUEHUS

B paMKax  OTAEIbHBIX  Hpoduiel, NpeIycMaTpUBaeT  paclpelieieHue U
CTPYKTYpHUPOBAHHME €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTEeJIbHbIM JIMHUSAM/pa3jienam
Kypca,

e aéT MpUMEpHOE paclpesieleHne yueOHOro BpeMeHH, peKOMEHIyeMOro sl U3y4YeHUs

OTJENIBHBIX TEM;
e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3yUeHHs y4eOHOro MaTepualia ¢ y4éTom
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEPIpETAlMIO LeJIedl M 3ajad M3ydyeHUs INpeaMeTa Ha

yriIyOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro



o0miero oOpa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IIAHUPYEMBIX pe3yJbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-1103HaBaTEIbHbIX JEHCTBUI OO0YydYarolerocss IO OCBOEHHUIO COJEpPKAHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHH IIPELyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4YeHHEeM XMMHH Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHusl. 3a peiejaMu yCTaHOBICHHON
IpOrpaMMOil 10 XUMHH 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepkaHus y4eOHOro
npeamera «XUMus» ocTaércsi BO3MOKHOCTh BbIOOpA €ro BapuaTUBHON COCTaBIISIONIEH, KoTopas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBuM ¢ KoHuentyaibHbIMH THodoxkeHusMu PI'OC COO o HazHaueHUU
peaMeToB 0a30BOro M yriay0aE€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUYeHHS Ha
YPOBHE Cpe/iHero o0uiero oo0pa3oBaHMs XUMUS Ha YPOBHE YIIyOJIEHHOIO U3y4Y€HUs HAalpaBjIeH Ha
peau3aIHio MPEEMCTBEHHOCTH C MOCJICAYIOUIMM 3TAIIOM MOMYyYSHHSI XHMUYECKOTO 00pa30BaHUS
B paMKax M3y4Y€HUs CIELMAJIbHBIX €CTECTBEHHO-HAYUYHbIX U XUMUYECKUX JAUCLHUIUIMH B By3ax U
OpraHu3alysaX CpeAHero NpoQeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yueHHe IpeaMera
«XUMUA» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHUE U YIIIyOJieHHe TeOPETUYECKO n
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BRIOPABIIMX OINpPENeNIEHHBIA Mpoduib o0ydeHus, B
TOM 4YHCIE C MEPCIEeKTUBOM MOCIEIYIOMIEr0 MOJIYYEHUs] XMMHMYECKOro oOpa3oBaHUS B
opranuzanusax npodeccuoHanbHoOro oopasosanus. Hapsny ¢ atum, B csere TpeboBanuii @I'OC
COO k miaHupyeMbIM pe3yjbTaTaM OCBOEHHUS (enepaabHOH 00pa30BaTeNIbHOW MPOrpamMMbl
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE TpenMeTa «XUMHS» OPHEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIIUTAHHUS M COIUAIEHOTO Pa3BUTHs 00ydaroImuxcs, Ha (GOpPMUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHAIM3alUl y4eOHOTo TpyAa U 000OLIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOIUX MEXIUCIUIUIMHAPHBIHN, HaIPEAMETHBIA XapakTep.

CocraBisitolmiuMu  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO HM3y4YEHHS SBISIOTCS
yriyonéHabie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliu COJIEp)KaHUs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxenus PI'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMN  00BEM
¢dakrosornueckoro Marepuasa. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACIIMPEHHs U YriayOJieHHs MpeJCTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~XHMHUYECKHMX  DJEMEHTOB  0Oa3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pylIEHUH, a TAKKe C TOYKU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JonoyHseTcss GopMupoBaHueM
IpeACTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECCax U BJIEKTPOJIM3€ pacllylaBOB U PacTBOPOB
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BEIIECTB. B Kypce OpraHM4ecKkoil XWUMHU TPU PACCMOTPEHHH PEAKIIMOHHOW CIIOCOOHOCTH
COCMHEHUH yzenseTcs ocoboe BHUMaHUE BOIPOCaM 00 3JIEKTPOHHBIX 3(PdekTax, 0 B3aMMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIepP)KaHHUE KYpCOB XMUMHH YIIyOJIEHHOTO YpOBHS
M3YYEHHUS 1JIs1 KJIACCOB onpeAenEHHOro npoduis (TI1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cUcTeMe MPEeIMETHBIX 3HAHUH ) OKA3bIBAIOT BIUSHUE CMEKHBIC TIPEMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIaCCOB XMMUKO-(U3NIECKOTO MPpoduist 60bIoe
3HayeHue OyayT MMEThb 3JIEMEHThl y4eOHOro marepuana o obmed xumuu. [Ipu uzyueHumn
npeaMeTa B JaHHOM cliydae akIeHT OyJeT ceflaH Ha OOIIHOCTh METO/A0B MO3HAHUS, OOIIHOCTh
3aKOHOB U TEOPHUI B XUMHUH U B (pU3HKe: aTOMHO-MOJICKYJISIpHAs TeOpHs (MOJIEKYJISIpHAsl TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, SJIEKTPOJIU3a,
MPEJICTABICHUS O CTPOCHUHU BEUIECTB U JPYTroe.

B 10 e Bpems B coaep:kaHUU MpeaIMeTa Ui KJIacCOB XUMUKO-OHOI0OrH4ecKOro npodus
OonbpIIMid yACTBHBIA Bec OyJeT UMETh OpraHWYecKas XUMHs. B 3TOM ciaydyae mpenocTaBisieTcs
BO3MOXKHOCTB 11 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aluy KJIEeTKH Kak
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOWM BXOISAT, K MpPUMEpPY, TaKUe CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMU/bL, OEJKU, YIIEeBOJAbI, HyKJICHMHOBbIE KHUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CITy’KaT OCHOBOM JUISI M3yYEHHS CYIIIHOCTH MPOILECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«XuMus» Ha YrIyONE€HHOM YypOBHE OCHOBAHO HA MEXKIPEJAMETHBIX CBS3AX C Y4eOHBIMHU
npeaMeTaMy, BXO/SIIMMHU B COCTAB MPEIMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuyeHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHHM Kak 00J1IacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUYECKOM MESATEIbHOCTH YEJIOBEKa W OIHOIO W3
KOMIIOHEHTOB MHUPOBOW KYyNbTyphl. PerieHue 3Toil 3amaun Ha yriayOJaEHHOM ypOBHE M3y4YeHUS
npeaMeTa npernoaraeT peajn3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEACTABICHUN: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHUM MPUPO/BI, 0 MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeJylell posin B 00ECleUeHUH YCTOMYMBOIO pPa3BUTHS UYEJIOBEUECTBA: B PELLIEHUU
npoOJeM 3KOJIOTHYECKOM, SHEpreTHYecKol M MUINEBOM 0e30MacHOCTH, B Pa3BUTHU
MEMIIMHBI, CO3/IaHUU HOBBIX MAaTEPUaJIOB, HOBBIX HCTOYHUKOB YHEPTHUHU, B 00ECTICUCHU U
PAlMOHATILHOTO MPHUPOIONOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHMSI U OOLIeH
KyJbTYpbl YEJIOBEKa, a TAK)K€ SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pPOBBIO U IPUPOJIHON CpENE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalMX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHIaMEHTAIbHBIX TOHITHIA, 3aKOHOB U TEOPUH
XUMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOEHUHU BELIECTBAa HA PA3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKHX PEaKIH, 0 XMMHYECKOM



PABHOBECHHM, PacTBOpax M JAUCHEPCHBIX CHCTEMax, 00 OOIIMX HAay4HBIX MPHUHLUIAX
XUMHUYECKOIO IPOU3BOJICTBA;

dopmupoBanue y 0OydyaromMXcs OCO3HAHHOTO TIOHMMaHHUA BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAHUU Ui OOBACHEHHMS KJIIOYEBBIX HICH U MpodiiemM
COBPEMEHHOM XUMMH, A1 OOBACHEHHMs U HPOTHO3UPOBAHUSA SIBICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYI0 IPHUPOJY; I'PaMOTHOI'O peIleHUs IpoOsieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHMHA 3KOJIOIMYECKOU
0€30MacCHOCTH IOCIEACTBUN OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBHOCTU YEIIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, CII0JIb30BAaHUEM U I1epepabOTKOM BEIIECTB;
yriayOjieHre NpeACTaBICHUH O HayyHbIX METOJaxX IIO3HAHUS, HEOOXOAUMBIX JJis
pUOOpETEHUs] YMEHHUH OpUEHTUPOBATHCS B MUPE BEILIECTB U OOBSICHEHNUS XMMUYECKUX
ABJICHUH, IMEIOIUX MECTO B IPUPOJE, B IPAKTHYECKOMN JEATECIBHOCTH U IOBCEAHEBHON
JKU3HHU.

B nmane peanusanuu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKITHIA IIETTOCTHON
CHCTEMBI Cpe/iHero oOuiero oopa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMUsS» Ha yriryOiaEHHOM
YPOBHE 0COOYI0 aKTyaJbHOCTh IPUOOPETAIOT TAKKUE LENIU U 33a]a4H, KaK:

BOCIIMTaHUE YOEXKIEHHOCTH B II03HABAEMOCTHU SIBJICHUH NPUPOJABI, YBaKEHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAIHBIX HCCIEIOBAaHUN B
XUMHHU, (POPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHMBALUMA K OOYYEHUIO U TMO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UEI0OBEUECKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaIbHBIX W  TBOPYECKHUX
crocobHocTell o0yvaromuxcs, (popMupoBaHNE y HUX CO3HATEIBHOTO OTHOIIEHUS K
€caMO0Opa30BaHUI0O U HEMPEpHIBHOMY O0Opa30oBaHUIO Kak YCIOBUIO YCIEHIHON
MpOoPECCHOHAIBHOW U OOIIECTBEHHOW AESITEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpoBaHHE YMEHMA W HaBBIKOB Pa3yMHOIO NPUPOAONOIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TOJIE3HOU
HKOJIOTHUECKON JesITeTbHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /s M3yYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 xmacce — 102 yaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3mbl 00pa30oBaHUsl KOBAJIEHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHTaJIeH, G- U T-
csa3u. OnuHapHas, ABOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAax
opranunyeckux seuiects. [lonsaTre o cBoO0AHOM panuKaie, Hykieoduie u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpalll€HHas, ckKejneTHas. M3omepus. Buasl H30MepuHM: CTPYKTypHasd,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. I'omosnorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBHanbHble HA3BaHUS OT/EIbHBIX PEACTaBUTENEH.

OcoOenHocT M KilaccUpUKaluusg  OpraHuyeckux  peakuuil.  OKucCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUIN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMyd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJ OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-TMOPHAN3ALMSA ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alluy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakIuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMEHKIaTypa U uzomepusi. OcCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TIPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonornueckuii ps ankeHoB, o0mias popmyia, HOMEHKIATypa. DJIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJl AalKeHOB, Sp°-TMOpPUIAM3allMsA aTOMHBIX opOuTaneii
yraepoaa, o- u n-cBsi3u. CTpyKTypHasi U reoMeTpuieckas (Iuc-TpaHc-) nzomepus. Gusnueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMS, 3aMEIICHHS B -

6



MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOTYYeHHS U TPUMEHEHHUE alIKCHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupogartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOSHUS U XUMUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- wu 1,4-npucoegunenue. Ilommmepusarus conpskEHHBIX JTUEHOB. CrocOOBI
[IOJIyYEHUs U IPUMEHEHHUE aJIKaJUECHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, o0mas GpopMmysa, HOMEHKIIATYpa U U30MEpPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKHMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMu U TPUMEpHU3alluu, OKUCIeHHs. KUcIoTHbIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBEHHBIE peakiuy Ha TPOHHYIO CBs3b. CIOCOOBI
MOJIyYEHUSI U IPUMEHEHUE AIIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKlIuu
3aMenieHusl B OCH30JIbHOM KOJbIIE U YTJIEBOJOPOIHOM pajauKalle, peaklUd MpPUCOEeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oma. [IpeacrapneHne 06 OpUeHTHUPYIOIIEM JACHCTBUN 3aMECTUTENEH B
OCH30JIBHOM KOJIbIIE Ha MpPHUMEPE AIKHIBHBIX PaJUKANOB, KapOOKCHIBHOW, THIPOKCHUIBHOM,
aMHHO- M HHUTPOTPYIIIBI, aTOMOB TajioreHoB. OCOOEHHOCTH XMMHYECKHX CBOWCTB CTHPOJIA.
[Tonmumepuzanus crupoina. CrnocoObl MOTy4YeHHs U TPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroilb U TPOAYKTHl ero mnepepadorku. CrocoObl mepepadoTKM He(TH: TEepPEeroHKa, KPEeKWHT
(TepMHUYECKHA, KaTAIMTUICCKH), puGopMUHT, upoiu3. [Ipoaykrel mepepaboTku HedTH, WX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJacCaMH YIJI€BOJ0POJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THUJIPOKCOTPYMIY, HUTPOTPYIIY, IHAHOTPYMIy, aMUHOrpymmy. JlefictBue Ha
rajioreHnpou3BOAHBIE BOJAHOIO MW  CIOMPTOBOTO pacTtBopa wEnouu. BzaumopeiicTBue
JUTAJIOT€HAIIKAHOB C MarHueM M LMHKOM. lIoHsATHME O MeTayuioOpraHuyecKUX COEIUHEHUSX.
Hcnonp30BaHne TallOT€HIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METO/Ibl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
(bu3HYECKUX CBOMCTB yIiIeBOJAOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIUi YTIIEBOAOPOIOB
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJbI, pacTBOpa IepMaHraHara
KaJIvs, B3aUMOJICUCTBHUE allETHIIEHA C aMMHAYHBIM PacTBOpoM okcuaa cepedpa(l)), kauectBeHHOE
oOHapy»XeHHe YriepoJa W BOAOPOJa B OPraHMYECKHX BEIIECTBAaX, MONy4YeHHWE JTHICHA U
M3Y4YEHHE €ro CBOMCTB, O3HaKomiieHHWEe c koJutekiusamu «Hedte» u «Yrome», ¢ obOpasnamu
IUIaCTMAcC, KAay4yKOB M  PE3UHBl, MOJEIMPOBAHME  MOJEKYJ  YIJIEBOAOPOJIOB U
raJIOreHIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaep:xammue oprannyeckue CoeIMHeHNsI.

[IpenenpHble OAHOATOMHBIE CcHHUpPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHola |
sTaHosa). ['oMmonorudeckuit psis, odmas Gopmyia, M30Mepus, HOMEHKJIATypa U KJIacCU(UKAITHSI.
O®u3nyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH CIIUPTOB. XMMUYECKHUE CBOMCTBA: PEAKIIMH 3aMEIICHUSs, IETUAPATALINH, OKUCIICHHUS,
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B3aUMOJICVCTBUE C OPraHUYECKUMHU U HEOPTaHWUYECKUMU KHciioTamMu. KauecTBeHHas peakuus Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOoJa Ha OpraHu3M uenoBeka. CrocoObl
MIOJIyY€HUs U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Tpocteie adupsl, HOMeHKIaTypa U u3oMepus. OcoO0eHHOCTH (U3HUECKUX U XUMHUECKHUX
CBOMCTB.

MHoOroaTOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOJAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuii HykieopuiIbHOro 3amenienus. JleiictBue Ha opranusM yenoBeka. CrocoObl MorydeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3aUMHOE BIUSHUE T'MIPOKCOIPYIIBI U OEH30JBHOIO Spa.
®usnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHBIS
peakiuu Ha QeHona. TokcuuHOCTh (enona. CrocoObl MOMy4YeHHs W MpUMEHeHue (deHoa.
®enonopManbaeTUAHAS CMOJIA.

KapOoHunbHBIE COENMHEHHSI — QIBJCTUABI M KETOHBl. OJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymnmbl. ['oMonoruyeckue psapl anbIErHI0B M KETOHOB, oOmias ¢opmyna,
u3oMepuss M HoMeHkJaTypa. dusmyeckue CBOMCTBA adbJErMIOB M KETOHOB. XHMHYECKHE
CBOICTBa albJETUI0B U KETOHOB: peakuuu mnpucoequHeHus. OKHUCIIEHUuE alibJAeruioB,
KaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOJyueHUss M NPUMEHEHHE albJETHI0B U
KETOHOB.

OOHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
npeenbHBIX KapOOHOBBIX KHCIOT. BOIOpoIHBIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBA, peakius dTepuduKanuu, peakuu ¢ ydacTueM
YTIEBOAOPOAHOTO paaukana. OcOOEHHOCTH CBOWCTB MypaBbHHOW KHUCHOTHL. [loHsTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEIpeNEIbHbIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH06ds KHUCIAOThL.. CrocoOsl
MOJTyY€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl. ['oMonorudyeckuit psia, odmas ¢popMysa, U30MEepUs U HOMEHKJIATypa.
PuznyecKkue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IENOYHON Cpene.

XKupsl. Ctpoenue, pusnyeckrue U XMMUYECKHE CBOWMCTBA YKUPOB: TMIPOJIM3 B KUCIOH U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak coM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmast xapaktepucTuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, 1U- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PyKTO3a, TallakTo3a, pubo3a, Ie30KCHpubo3a.
®dusnueckue CBOWCTBA M HaX0XkAeHHUE B Ipupoae. PoTocnHTe3. XMMUYECKUE CBOKWCTBA TIIFOKO3bI:
PEAKIIMHU C YYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM TPYII, CIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
ITpuMeHeHue TIII0KO03Bl, €€ 3HAUEHHUE B KU3HEJEATEIILHOCTH Opraiusma. Jlucaxapuasl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOIINE AMcaxapubl. ['naponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemnonao3a. CTpoeHHEe MakpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILeiuiono3bl. dusznueckue

8



CBOMCTBA KpaxMmaja M LEeJUII0JI03bl. XMMUYECKHUE CBOMCTBA Kpaxmaia: T'MapoJin3, KaueCTBEHHAs
peakiusi ¢ HMOJO0M. XHMHYECKHE CBOWMCTBA LEJUIIONIO3bI: TUAPOJIN3, MOJNyYeHHEe S(PUPOB
1eJuTI010361. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHbIE METO/Ibl M3YYEHHsI BELIECTB U UX IPEBpPALICHUMN: pacTBOPUMOCTh
pa3IMYHBIX COUPTOB B BOJIE, B3aMMOJIEUCTBHUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3TUJIOBOTO CIUPTA
B aJIbJICTU]l HA PACKAIEHHON MEIHOM IPOBOJIOKE, OKUCJIEHHUE STUJIOBOrO CHUPTA AUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMK Ha allbJIETUIbI (C
ruapokcuaoM nuammuHcepeOpa(l) m  rumpokcuamom  memm(Il)), peakimus rmMmepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
IKCIIEPUMEHTATBHBIX 3a7a4 10 TeMaM «CrupThl U GeHob», «KapOoHoBbIe KUCIOTHI. CIOXKHBIS
3upb.

A3oTcoaepaxaliue OpraHu4ecKue coeJMHEeHusl.

AMUHBI — OpraHWM4YecKHe TMPOW3BOAHBIC ammuaka. Kiaccudukamuss aMHHOB:
anndaTUYECKUe U apOMaTUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIe. CTpOEHUE MOJIEKYII,
oOmas dopmyina, u3oMepus, HOMEHKJIATypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, alKMUJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHUCI0TON. CONM aJIKUIIaMMOHHS.

AHWIIMH — TIPEICTaBUTENIb aMUHOB apoMaTHdeckoro psana. Ctpoenue anuwinHa. Bzaumuoe
BIIMSTHUE TPYIIIl aTOMOB B MouieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KauectBennsle peakuuu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe amupaTHYeCKHX
aMuHOB. [lomyyenue aHuIMHA U3 HUTPOOEH307IA.

AwmunHokuciaotel. Homenkinarypa v uzomepusi. OTeabHbIe IPEICTaBUTENN (l-aMHUHOKHUCIIOT:
TJIMIMH, anaHuH. Ousnyeckre CBOMCTBa aMUHOKUCIOT. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKiys MOJIUKOHEHCAlMH, 00pa30BaHKe MENTUIHON
cBs3u. bruonornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJIU3 TIENTUIOB.

benku kak nmpupoHbie noauMepsl. [lepBudnasi, BropuuHas ¥ TPETHUHAS CTPYKTypa OCJIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIN3, JCHATYpallvs, KaYeCTBEHHbBIE pEaKIMU Ha OEJIKU.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUs BEIIECTB M HMX IPEBpALICHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HA OENKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 337la4 M0 TeMaM «A30TCOJEpKalllie OPTraHUYECKHE COCIWHEHUS» U
«Pacno3HaBaHne OpraHMYEeCKUX COCTUHEHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AINU, CpeAHsss MoJeKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJISIPHBIX COEIUHEHNN — TIOJIMMEPU3ALIUS U MOJTUKOHAECHCAIUS.

[Tonumepnbie MaTepuansl. [InactMaccs (MOMUATUIICH, TOTUIPOIHIIEH, TOJIMBUHUIXIOPUI,
MOJIMCTUPOJI, TOTUMETHIIMETAKPIIIAT, TTIOJTMKAPOOHATHI, MOTUATIIICHTepedTanaT). Y THiIn3amus u
nepepaboTKa MIacTrKa.

DnacToMephl: HATypalibHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIA,
XJIOPONPEHOBBIHN, U30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonokHna: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MIENK), HCKyCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).



[Tonumepsl cienanbHOTO Ha3HauUeHUs (TeIoH, KeBIap, ANEKTPONPOBOAIIINE OIUMEPHI,
OmopasiaraeMbie TOTUMEPHI).

DKCTepUMEHTAIBHBIE METOJIbI M3YYCHHS BEIICCTB W MX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacCTMacC, KayudyyKOB, pelIeHUe
JKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacrno3HaBanue miacTMacc 1 BOJOKOHY.

Pacuérnble 3anaum.

Haxoxaenne MoJIeKyIsspHO GOpMYITbI OPraHUYECKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHON (HOpMYIJBI OpraHMYEeCcKOro
COeTMHEHMS 110 Macce (00BEMY) TPOIYKTOB CrOpaHusl, 110 KOJMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpPHOU (opmyIisl
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB WJIHM CIIOCOOOB TOTy4YEHHUS,
orpeziesieHUe I0JIM BBIXOJa MPOIyKTa PEaKIIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHUM opraHumdeckoi xumuu B 10 kmacce
OCYIICCTBIISICTCSl 4Yepe3 HCIOJb30BAaHWE KaK OOIIUX ECTCCTBCHHO-HAYYHBIX IOHSATHH, TaK H
MOHSITHUIA, TIPUHATHIX B OTJIEIBHBIX NMPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyuYHbIE MOHATHA: SIBICHHUE, HAay4YHbIM (akT, TUIOTe3a, TEeOpus,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKarus, HAOIIOIACHWE, M3MEPEHHE, SKCIIEPHUMEHT, MOJEINb,
MO/JICIIMPOBAHUE.

®uzuka: Marepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, IHEPreTHUYECKUn
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PU3WYECKUE BEITHUYUHBI,
€IMHHMIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kierka, opraHu3M, dKOCUCTeMa, buocdepa, MeTaboJIM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUEe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIIEBOJIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexXHOJIOTHS: TTUIIEBBIE MTPOTYKTHI, OCHOBBI PAI[MOHATHLHOTO TTUTAHUS, MOIOIITUE CPEJICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUHM.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH aeMeHT. M3otonsl. CTpoeHNe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTMYecKHe YPOBHH M TOIYPOBHU. ATOMHBIE
opbutanu. Knaccuduxanus XMMUYECKUX IJIEMEHTOB (s-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUIypallMd aTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypaIy HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYECKUX 3ieMeHToB [I.1.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuogudeckoil CHUCTEMBI XMMHUYECKHUX
AIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX U CIOXHBIX BEIIECTB IO TIpyMiaM H

nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Mennaeneena.
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XrMHYecKasi CBsI3b. BUABI XMMUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKAs.
MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-aKIEITOPHBINA. DHEPrus 1
JuiMHa CBsA3U. [IonspHOCTH, HANPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJEHTHOM cBs3U. KparHble
cBsA3u. BonoponHas cBsA3b. MexMOIeKyIJIIpHbIe B3aUMOJACHCTBHS.

BaneHTHOCTP M BalleHTHBIE BO3MOYKHOCTH aTOMOB. CBSA3b DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTPOEHUEM (HAa NpPUMEPE COEAMHEHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBarTenb, JUraHAbl. 3HAY€HUE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAMHALIMOHHON XUMUMU.

BemecrBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsA. THUIIBI KPUCTAJUIMYECKHUX
peEToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[TonsiTre 0 nucnepcHbIx cucreMax. Mctunnsle pactBopsl. [IpencraBienue o KOJIOUIHBIX
pactBopax. CriocoObl BBIpaKEHHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JIOJisi BEIIECTBA B
pacTtBope, MOJSApHas ~ KOHUEHTpauus. HacpllleHHble ¥ HEHACBIIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramioruapars!.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJEIIbHBIX IPEJICTAaBUTEICH HEOPraHUYECKUX BEUIECTB.

Knaccugukanus XuMHUYeCKUX peaKifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXPAaHEHHs MACChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHUS 3HEPIMM IPU XUMHYECKHX
peakuusax. Temnosble 3h(HEKTb XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPAaBHEHMUSL.

CKOpOCTh XUMHUYECKOH peakiny, e€ 3aBUCUMOCTh OT Pa3IHYHBIX (akTopoB. ['oMOreHHBIE
U TreTeporeHHble peakuuy. Katanns u karaau3aropsl.

OO6patumMble 1 HeOOpaTUMBbIE peakui. XUMHU4YecKoe paBHOBecHe. KoHCTaHTa XMMHUYECKOTro
paBHOBecHsl. DakTOphl, BIUAIOLIME HA IIOJOKEHHWE XUMUYECKOIO PAaBHOBECHSA: TEMIIEPATypa,
JIaBJICHUE U KOHLEHTPAlUHU BEIIECTB, y4acTBYOKX B peakuuu. [Ipunnun Jle Hlatense.

OnektponauTtuueckas auccouuanus. CuibHble U ciadble  AIeKTposnuThl. CTeneHb
mucconuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHAs, HEMTpasbHasi, LIEJIOoYHas. BomopoaHslit
nokasarenb (pH) pactBopa. I'maponus coneil. Peakiuy nonnoro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb oOkucieHus. OKuciurenb u
BOCCTAaHOBUTENb. [Ipomeccel OKHCIEHHsT M BOCCTAHOBJIEHUWs. BakHEWIIME OKUCIUTENH U
BOCCTaHOBUTENIU. MeTO/] 3JIEKTPOHHOTO OaslaHCca. DJIEeKTPOIN3 PaCTBOPOB U PacIljIaBOB BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX IPEBPAIICHUN: pa3JI0KEHHE
IIEPOKCUJA BOJOPOJAa B NPHUCYTCTBMM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IPOBEJCHUE peakui MOHHOrO OOMEHa, OIpeleleHUe Cpeabl pacTBOPOB C IOMOIIbIO
MH/IMKAaTOPOB, U3Y4YECHUE BIMSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHMUYECKOW PEaKUMUU U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckasi Xumus.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XUMHUYECKHX 3yeMmeHTtoB [[.1.
MenneneeBa U OCOOCHHOCTH CTpPOEHHMS WX aroMoB. Dusnyeckue CBOICTBa HEMETAIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepbl, hocdopa u yriepoaa).

Bognopona. Ilonyuenue, gusnyeckue U XUMUYECKHE CBOWCTBA: PEaKIUU C METaUIaMU U
HEMETaJUIAMH, BOCCTAHOBUTENbHBIE CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.
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["anorensl. Haxoxzaenue B mpupojae, crnocoObl MoiaydeHus, Gu3NYecKue U XUMHUYECKHe
cBoiicTBa. ['asioreHoBOnOpOAbl. BaxkHeNMe KHUCIOPOACOAEPKALIME COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE CITIOCOOBI OYYeHHUs raJioreHoB. [IpuMeneHne rajJjoreHoB U ux
COCTUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIOCOOBI MOMTYYEHHs] KHCIOPOAA.
®uznyeckue 1 XUMUYECKUE CBOMCTBA U IPUMEHEHNE KUCIOpOoa U 030HA. OKCHUIBI U IEPOKCUIBL.

Cepa. Haxoxnenwe B mNpUpOJE, CIOCOOBI MONYyYCHUS, (U3MUSCKUE W XUMHUYECKUE
cBorictBa. CepoBomopoa, cyiabhuabl. Okcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl u €€
COCIMHECHU.

Azor. Haxoxnenwe B Tpupojae, CIOCOOBI TONy4eHHUs, (pU3MuecKue W XHUMUYECKHe
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. [IpuMeHeHue a3ora M ero coequHEeHH. A30THbBIE
yI0OpEHUSI.

®ochop. HaxoxaeHnwe B mpupojie, CrOCOObI MOMydeHUs, GU3HUSCKUE U XHUMHYCCKUC
coiictBa. @ochunst u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. DocopHsie y100opeHus.

Yriepon, HaxXoXIeHHWE B TpHUpoJe. AJDIOTporHble Moaudukanuu. Ddusmdeckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yraepoaa(lV), yronpHas kucnora u e€ coinu. AKTUBUPOBAHHBIN yroib, aacopOuus. OyiiepeHsl,
rpadeH, yraepoaHsie HAaHOTpYyOKu. [IprMeHeHrne MPOCThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM,
U €ro COCTMHEHUM.

Kpemuuii. Haxoxxnenne B mpupope, crocoObl MOJTy4YeHUs, (PU3NYecCKrne W XUMHUYECKHE
cBoiictBa. Okcun kpemuus(I1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUsI U ero
coenuHeHuil. CTEKIIO0, ero Moxy4eHue, BUIbl CTEKIIA.

[Tonoxenue meramuioB B [leproanyeckoi cucreMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHUN psii HanpspKeHU MeTamioB. OO0IIre criocoObl MOTy4YeHHUs METaIOB:
TUAPOMETAJUTYPrusi, MUPOMETAJUTYprusi, dNeKTpoMeTatyprus. [loHsTHE 0 KOPPO3UU METAILIOB.
CrniocoOblI 3a1IUThl OT KOPPO3HH.

O6mas xapakrepuctuka metamuioB [A-rpynmer [lepuogndeckoit cHCTEMbl XUMHUYECKHX
sneMeHTOB. Hatpuii u kanuii: monydenue, Gpusndeckue U XUMUYECKUE CBOMCTBa, MPUMEHEHUE
MIPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapakrepuctuka MetamnoB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. MarHuii u KanbpIuil: moiay4yeHue, pu3nueckue 1 XUMUYECKHEe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U MX coennHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUI: TIONlydeHue, GU3NYECKue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAnHeHu. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.
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DuU3NYeCcKne U XMMUYECKUE CBOMCTBA XpOMa U €ro coeAuHeHnil. OKCHAbI U THIAPOKCHUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarsl U auxpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
ITonyuyenue u npuMEHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenuaeHus: Mapranna(ll), mapranma(1V), mapranma(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKUCJIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHui. OKCUabl, THAPOKCUJIBI U
cosmm xkene3a(ll) u xeneza(lll). [lomydyenne u mpUMEHEHHE JKeJe3a U €ro CILIABOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA MeU U €€ coeauHeHui. [lonyuenne u npumeHeHue
MEJIU U €€ COCIMHEHUN.

[lusk: nonmyyenue, GuU3NYecKre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA
Y TUJIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero cCoeAMHEHU M.

DKCrepuMEHTaIbHBIE METO/IbI M3yUEHUS BEIIECTB M UX MPEBpaIlleHUi: H3yueHUue 00pa3iioB
HEMETAIJIOB, TOpEeHHe cephl, docdopa, Kele3a, MarHusg B KUCIOPOJE, M3YUCHHE KOJUICKIIUU
«MeTayibl ¥ CIUTaBbDY, B3aUMOJCHCTBUE MIEIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB C BOJIOH
(BO3MOYKHO HCITIOJIb30BAHKUE BUJICOMATEPHUAIIOB), B3aUMO/ICHICTBIE IIMHKA U Kelle3a C PACTBOPAMHU
KHCJIOT U LIEJNOYeH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHWOHBI, KATUOH BOJAOpOAa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB AIIOMUHUS U IIMHKA C pAaCTBOPaMH KHCIIOT U
1IeJI0YEeH, pelIeHrne SKCIePUMEHTATBHBIX 3a1a4 1o TeMaM «["anorensi», «Cepa u €€ CoOeTMHEHUS,
«A30T u gochop U UX coenuHEHUs», «MeTauibl INIaBHBIX MOArpyH», «MeTaasl TOOOUHBIX
MOATPYIID).

XuMHUS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMUYMBOTO Pa3BUTHS desoBedecTBa. [loHATHE O HAyUHBIX
METO/1aX MO3HAHUS U METOAOJOTUH HAYYHOTO HCclieoBaHus. HayuHble TpUHIUIIBI OpraHu3aluu
XUMHUYECKOT0 Mpou3BocTBa. [IpoMbIlieHHBIE cIOCOOBI MOMyYeHUsl BaXKHEUIINX BEIIeCTB (Ha
npuMepe MPOU3BOJCTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoia). [IpoMeIluIeHHbIE CIIOCOOBI
MOJIYYEHUSI METAIOB M CIUIaBOB. XHUMHUYECKOE 3arps3HEHUE OKpPYXalolled Cpeabl U €ro
nocneAcTBusl. Poib XuMun B o0ecrieueHUN SHEPTeTUIECKOl O€30MacHOCTH.

XumHus M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia ucnosib3oBaHUs
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTHUU MEIUITUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIIEBbIE J0OaBKU. Posib XuMuu B 0OecrieYeHUN
MUIIEBON OE30MaCHOCTH.

Kocmetnueckue u mapdroMmepHbie cpeactBa. beitoBas xumusa. [IpaBuna GezomacHOro
WCIIOJIb30BAHUS MperapaToB OBITOBOM XMMUU B TIOBCETHEBHON KU3HH.

XuUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUS B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEpPAIbHbBIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKIIO, KepaMHuKa. MaTepuaisl s
ANEKTPOHUKU. HaHOoTeXHOMOTHH.

Pacuérnrie 3amaun.

Pacuétel: Macchl BemecTBa ik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
win 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIEeCTB, MacChl (00BEMa, KOIMUYECTBA
BEI[ECTBA) MPOJYKTOB PEAKIUM, €CIW OJHO W3 BEIIECTB MMEET MPUMECH, MacChl (00BEMa,
KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHUJE pacTBOpa C
ONpeAcNEHHON MacCOBOM JOJE€l PAacTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOMU
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KOHILICHTPALlMM BEIIECTBA B PAcTBOpPE, JOJIM BBIXOJAa MPOAYKTA PEAKIUH OT TEOPETHUCCKH
BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanusanus MeXIpeIMeTHBIX CBSI3€H NPU M3YYEHHU OOIIel M HEOPraHWYECKOW XUMHU B
11 kmacce oCymIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHATHH,
TaK M NOHSTUHN, IPUHSATHIX B OTJCIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SBIICHHE, HAay4YHbIH (aKT, TUHOTE3a, TEOpHs,
3aKOH, aHalIW3, CHHTE3, KIacCUPUKALuUs, IEpUOJUYHOCTh, HAOIIOACHUE, HW3MEpEHNE,
9KCIIEPUMEHT, MOJIENb, MOJICIINPOBAHUE.

dusuka: marepusi, MUKPOMHP, MaKpOMHp, aTOM, JJICKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, YHEPIETHYCCKUH YPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, NACANBHBIN ra3, (GPU3N4ecKre BEIMYNHBI, €ANHHUIIBI H3MEPEHNS,
CKOPOCTb, 3HEPIHs, Macca.

Buonorusi: kinerka, opraHu3M, OJKocucTeMma, Ouocdepa, MeTaboIu3M, MakKpo- H
MHKPO3JIEMEHTBI, OCJIKH, JXHPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTBI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U IMOTOK SHEPTHU B SKOCHUCTEMAX.

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHoyorus: XMMUYECKash POMBIIUICHHOCTh, METAJLTYPrusi, CTPOUTEIbHBIC MaTepHaIbl,
CENIbCKOXO3SMCTBEHHOE TPOU3BOJICTBO, IIMIIEBas MPOMBIIUICHHOCTh, (hapMalleBTHYCCKAs
IPOMBIIUICHHOCTH, POHU3BOCTBO KOCMETHYECKUX Ipernaparos, IPOHU3BOCTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, JICKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETA « XMMUS» Ha YPOBHE CPEHET0 001IeEro 00pa30BaHUs BbIIEICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUE OOy4YalOUIMMHUCA  POCCHHCKOM  IpakIaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYME€ MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMU W HOPMaMH TIOBEACHUS; HAIUYHE
NPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CHOCOOHOCTh CTAaBUTh LIEIH U CTPOUTH KU3HCHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH 00YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuyHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaska1aHCKOro BOCIIUTAHUS:

0CO3HaHMsI O0YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 003aHHOCTEH, YBaXKEHUs K
3aKOHY U NPaBOIOPAAKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPU CO3JaHUM YUEOHBIX IPOEKTOB,
pelIeHUH y4eOHBIX M [T03HABATENIbHBIX 337124, BHIITOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTrUX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJIEOUI0 OTE€YECTBEHHOMU
XUMHU;

YBaXEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XMUMHH, OCO3HaHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOIIOIEHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YUEHBIX U PAKTUKOB,;

MHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHaIu3e
MH(pOpPMaLIMHU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlllH, CBI3aHHbIE C XUMUUYECKUMH SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PElIeHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHHE W IOCTYNKH CBOMX TOBAPHUIIEH C MO3MLIMH
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

4) dopMupoBaHus KyJbTYpbl 310POBbS:
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MOHUMAaHUS IIEHHOCTEH 370pOBOTO W 0€30MMacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOIOACHMS MPaBUJI 0E30MacCHOTO OOpAaIeHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HH, B TPYAOBOU J€ATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TOCIICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3a/]ad COLHUAJIbHON
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYSCKOMY H3YYCHHIO MPOQPECCH pa3IUYHOrO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYAY, JHOJAM TPpyJa U pe3yJibTaTaM TPY10BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY UHIUBUAYaIbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayiei
mpo(eCCuu U pean3alud COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI100aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUMATIBHON CpPEIbI;

OCO3HAaHUSA HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHS TPOTHO3UPOBATh HEOIArONpUSATHBIE YKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JESATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH H
00IIECTBEHHON TIPAKTHUKHY;

MOHMMAHUSA CHEIU(PUKA XUMHUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPY KaIOIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrur TpobiieM COXpaHEeHHUs IPUPOTHOTO PABHOBECHST;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JAJi COBPEMEHHON IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaibHOU
KYJBTYPbI, B PEIICHUH TII00aTbHBIX MTPOOJIEM yCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIUHBI,
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o0ecIieueHNN yCIOBUH YCIEITHOTO TPy/ia U AKOJIOTHYeCKH KOM(OPTHOI KU3HU KaXJI0T0 WICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TIOHMMAaHHs CYINIHOCTH METOJIOB IIO3HAHUS,
UCTIONIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIB30BATh IOJydyaeMble 3HAHUS JJIS
aHaIM3a M OOBSICHEHMs SIBICHUN OKPYXKAIOUIETO MHUpPAa W IMPOHCXOAANIMX B HEM HM3MEHEHUH,
yMEHHUsI JieflaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA OCHOBE HayYHBIX (DAKTOB U MMEIOIIUXCS TAaHHBIX
C LIEJIBIO TIOJTyYSHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS pEeLIeHUs] Ipo0sieM
B peaJIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HEIPEPhIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BAaHUIO, K
aKTMBHOMY IIOJYYCHHIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cpepax npodeccHoHaNbHON AeITEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUST MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXIUCIUIUTHHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpIui, SABJICHUC, IPOLCCC, CUCTEMA, HaquBIfI C];)aKT, IMPpUHIMUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHHBEpCallbHbIC ~ yueOHble  JIeHCTBHS  (TMO3HABaTElbHBbIC,  KOMMYHHKATHBHBIC,
peryisTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TIPaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIHCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIe yueOHBbIE JAEUCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,
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CTPOUTB JIOTHUECKUE PACCYkAE€HUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pACCMaTPUBAEMBIX SIBJICHUSIX, (HOPMYITUPOBATh BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMblE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TP PELHICHUH Y4eOHBIX
[I03HABATEJIbHBIX U TPAKTUYECKUX 3a71a4, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE IIPEACTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILIECTB U XUMUYECKUX PEAKLU.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHUS YUYEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nunpopmaumeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HWHPoOpManuu (HAYYHO-TIOMYJIsIpHAsS
aUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOus, pecypchl IHTepHera),
aHaJIM3UPOBATh MH(OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jMyYHblE METOAbl IpPU IOHCKE M O0TOOpe
uHpopMalnu, HeOOXOAUMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] MHPOPMAIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIIJHOCTH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMOi TEMbI B X0 TUANOTa U/ WU TUCKYCCHUH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpCI[J'IO)KeHI/ISI OTHOCUTCJIIbHO BBITTIOJIHCHUSA
MPEI0KEHHOM 3a/1a4u;
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BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanuzanuyu y4eOHOro MpoeKTa, U (OPMYJIUPOBATH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUS:

CaMOCTOATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBHIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YUETOM MOJyYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb IESITEIbHOCTH Ha OCHOBE CaMOAaHaIN3a M CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHS» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
peoOpa3oBaHUI0 3HAHUM, BUJIbI JIEATEIBHOCTH MO MOJYUYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX YYEOHBIX CUTYyalUsX, @ TaKXKe B PEalIbHbIX >KU3HEHHBIX CUTYyaLUsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu NpeaAMETHBIE PE3YJIbTAThI IIPEACTABIEHBI 110 TOaM
U3Yy4YECHUS.

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXaroT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: O MECTE U 3HAUEHUU OPTaHUYECKON XUMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ posii B 00ecTIeYeHNH YCTOMUNBOIO Pa3BUTHS YEJIOBEUECTBA B PEILICHUU
po0JieM SKOJIOTMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011acHOCTH, B Pa3BUTUN MEIUIINHBI,
CO3/IaHMM HOBBIX MAaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrHH, B 00ECHEUCHHH PallMOHAIBLHOTO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00IEel KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJIATAOIINE
HOHATHUS — XUMUUECKUH 3JIEMEHT, aTOM, SIIPO M AIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-aTOMHBIE
opOUTany, OCHOBHOE U BO30YXKJIEHHOE COCTOSHUS aToMma, MOpHIM3alus aTOMHBIX OpOHUTajeH,
WOH, MOJIEKYJIAa, BaJIEHTHOCTb, AJIEKTPOOTPHUILATEIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHANIbHAS TPYIIIIA,
panukan, CTpyKTypHble GopMyibl (pa3BEpHYTbIE, COKpAlEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTYpHasi ¥ NMPOCTPAHCTBEHHAs (FreOMETpUYecKas, ONTHUYECKasi), H30MEpbl, TOMOJIOTHYECKUI
P, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJA- M a30TCOJAEpIKAIINE OPraHUYECKHE COCIUHEHHS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCUHEHNUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenzneneeBa, TeopHsi CTpOEHHUs OpraHMYecKkux BemiectB A. M.
bytnepoBa, 3aKk0H COXpaHEHUS MacChl BELLIECTB, 3aKOH COXPAHECHM U IIPEBPALLCHUS SHEPIUU IIPU
XUMHYECKHX pEeaKlHUsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHMHUU, MUPOBO33PEHUECKUE
3HAHMS, JEeXKallHe B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUM;
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IIPEJICTABICHUS O MEXaHU3Max XMMHYECKUX DPEAKIMM, TEPMOIMHAMUYECKMX M KHHETHYECKHX
3aKOHOMEPHOCTAX MX IMPOTEKAHMs, O B3AUMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIA U Me30MepHBIi 3 dexTsl, opuenTantsl | u Il poga); hakromornveckue cBeneHUs
O CBOWCTBax, COCTaBe, MOJyYEHUH U O€30II1aCHOM HCIOJIb30BAaHUM BaXKHEUIIMX OPraHMYECKUX
BEIIECTB B OBITY M IPAKTUYECKON JAEATEJbHOCTU YEJIOBEKa, OOLIMX Hay4yHbIX HpPHUHIUIAX
XHUMHUYECKOT0 TIPOU3BOJICTBA (HAa MPUMEPE IPOU3BOJICTBA METAHOIIA, TEPepadOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCIMHEHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUs MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (JOPMYJI OPIraHUYECKUX BEILECTB;

COCTaBJIATh YPABHEHMSI XUMUYECKUX PEAKIIMM U PACKPBIBATH UX CYIHOCTH: OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIHI OCPEACTBOM COCTABIIEHHI IEKTPOHHOIO OanaHca ITUX peakuuii,
peakuuii HOHHOTO OOMeHa IMyTEM COCTaBJICHUS UX MOJHbBIX U COKPALIEHHBIX MOHHBIX YPaBHEHMUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIUECTB U1 WJUIIOCTpalUu HX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUM: yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBYy M CTPOSHUIO K ONPEAeNEHHOMY KIJIACCy/TpyIINe COCTUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoil HoMmeHknarype (IUPAC) u npuBoIuTh TpUBHAJIbHBIE HAa3BaHUS
JUIL OTAENBHBIX MIPEICTaBUTENENH OPraHMUECKUX BEIIECTB (ITUIICH, alleTUJIeH, TOJIyOJ, TIIULIEpPHH,
ATHJICHIIIUKOJIb, (PEHOI, (POpMAIIBICTH I, AlleTAIbIETU]I, allETOH, MypaBbUHAs KHCIIOTa, YKCyCHas
KHMCJIOTA, CTEapUHOBAs, OJIEMHOBAas, IAJbMHUTHHOBAs KHCIJOTHI, IVIMIUH, AJIAHWH, MaJIbTO3a,
bpyKTO3a, aHWIINH, AUBUHWI, U30MIPEH, XJIOPOIIPEH, CTUPOJI U IpyTHe);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACHATh BHUJA XUMHUECKOW CBS3M B OPraHUYECKHUX
COeIMHEHUAX (KOBaJEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpraHMYEeCKHX
BemecTB A. M. bytnepoBa ans 0ObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOECHUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu30BaTb COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENIEH PA3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB!
aJKaHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJWEHOB, aJKMHOB, apOMATUYECKUX YTIJIEBOAOPOIOB,
CIHPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOA0B (MOHO-, IU- U MOJIHCAXapUIOB),
WUIFOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXKJY HHUMH YPaBHEHMSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PeaKklil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIaThb Ha KOHKPETHBIX IPHMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpraHMYECKHX COEJMHEHMH OT KpaTHOCTH M THIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOTO BIUSTHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaxX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHMKH YTIJIEBOJAOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroiib), CIOCOObI €ro MepepadoTKM M MPAKTUYECKOE NMPUMEHEHUE
MPOIYKTOB MEpepaboTKH;
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C(OPMHPOBAHHOCTb BIIAJICHUS] CHCTEMOM 3HAaHUM O €CTECTBEHHO-HAy4YHBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

COPMHPOBAHHOCTE ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O0OOIEHHE, CHUCTEMaTH3alluio, BbISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSA3E€H — /111 U3yUYEHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
IPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHbIX IPEAMETOB Ui 0o0Jiee OCO3HAHHOI'O
IIOHMMAHHS CYIIHOCTH MaTEpUaJIbHOIO €AWHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO
OpPraHUYeCcKON XUMHHU IJIsi OOBSICHEHUS] U IPOTHO3UPOBAHHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-
HAy4yHYI0 IIPUPOLY;

Cc(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PAcC4€Thl IO XHUMHUYECKUM (opmyram u
YPaBHEHUSIM XUMHUYECKUX pEaKIUil C HCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHUI0O XUMHUYECKOH (HOpMYIIBI BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XMUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BELLECTB;

c(OPMHPOBAHHOCTb YMEHH: IPOTHO3MPOBATH, AHAIU3UPOBATh U OLEHUBATH C MO3MLIUH
HKOJIOTHYECKOW O0€30IMacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOUW JEATEIBHOCTH
YEJIOBEKa, CBSI3aHHOM C TEepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyUYEHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIeHUH TPo6IeM B CUTYalLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUMH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
HKCIEPUMEHT (IIOJyUYEHUE U U3yUYEHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YTJIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOICOAEPKAIINX OPTraHUYECKUX BEILECTB, PEIICHNE
9KCHEPUMEHTAJIbHBIX 33/1a4 110 PACIIO3HABAHUIO OPIraHUYECKUX BEIIECTB) C COOII0IEHUEM TIPAaBUIT
Oe3omacHoro oOpalleHus ¢ BelecTBaMU U J1a0OpaTOpPHBIM 00OpyJIOBaHUEM, (OPMYIUPOBATH
[eNlb  HCCICNOBAHUs, TMPEACTABISATh B Pa3NUYHONM (QopMe pe3ysnbTaThl OIKCIIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/IaTh MpaBUJIa HKOJOTHUECKU I1E€JIeCO00pa3HOro MOBEACHHUsS B OBITY U TPYJIOBOM
JESTEIIbHOCTH B IIEJIAIX COXPAHEHHUS CBOEro 30pOBbs, OKpYXarolled HpUpOIHON cpenbl u
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOI'O JAECWCTBHS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblci nokazaresns [1/1K;

AHAIM3UPOBATh  1€1€COO0Pa3HOCTh  NPUMEHEHHs]  OpraHMYeCKHWX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-T10JIb32;

c(OPMHPOBAHHOCTh YMEHMH: OCYILIECTBIATH IeJICHANPaBIEHHBIH TMOMCK XMMHUYECKON
UHPOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HaydHas M ydeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPpUTHUECKH aHAIM3UPOBAaTh XUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCI0JIb30BATh B COOTBETCTBHM C IOCTABJICHHON yueOHOMI
3aJa4eil.

11 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHHS Kypca «O01as 1 HeopraHnyeckas XuMus» OTpaxaroT:

21



Cc(OPMHPOBAHHOCTb MPEICTABICHUNA: O MAaTEpUAIbLHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y II0O3HABAEMOCTH SIBJICHUU IIPUPOJIbI, O MECTE U 3HAYCHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00ECIEYeHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUH NPOOJIEM 3KOJOTHYECKOM,
SHEpPreTM4eckoil M MUINEeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAIBHOI'O
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYJIbTYphI YeNIOBEKa, a TAKKE
IKOJIOTMYECKU 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/10pOBbIO U IIPUPOIHOMN Cpejie;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-

p-, d-aromHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpHIU3aIs

aTOMHBIX OpOuWTasNell, HMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJIZIMYECKAsT PEIIETKA, XUMHUYECKas peakuus, pacTBOP, JIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
NIEKTPOJIUTHUYECKA  AUCCOLMALUA, CTENEHb JUCCOLMALUU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON PEaKIiH, CKOPOCTh XUMUYECKON
peaKkuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUs SJIEKTPOJUTHUYECKOU
quccounuanuy, nepuonudeckuil 3akon /.M. MenzaeneeBa, 3ak0OH COXPAaHEHHs MaccChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUM IIPU XMUMHYECKUX PEaKIMAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUME B OCHOBE IOHUMAaHMs NPUYMHHOCTH M CHUCTEMHOCTHU
XUMHYECKHX SIBJICHUI; COBPEMEHHBIE NPECTABIICHUS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HaJAMOJIEKYJSIPHOM YPOBHSX; NPEICTaBICHUS O MEXAHM3Max XUMHUYECKHX
peaKkuui, TEPMOJMHAMUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSAX HUX NPOTEKaHus, O
XMMHUYECKOM PABHOBECHHM, PACTBOpAX U JUCIEPCHBIX cHcTeMaX; (DaKTOJIOTHYECKUEe CBEIECHUS O
CBOMWCTBaX, COCTaBE, MOJIyYeHUH U 0€30MacCHOM HCIOJIb30BAaHUN Ba)KHEHIIUX HEOPraHMYECKHX
BEUIECTB B OBITY U MPAKTUYECKOW JESITEIbHOCTH 4YEJIOBEKa, OOLIMX HAay4YHbIX MPUHIMIAX
XUMHYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISABIATH XapaKTepHbIE MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIONb30BAaTh COOTBETCTBYIOIIME IOHATHSA IPU ONHUCAHUM HEOPraHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBIICHUS
dopMya BelIeCTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJENSITh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMYECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOW peImEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIACCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HX
COCTaBy, XMMHMUYECKHE PEAKLUU IO PA3JIMUYHBIM MPU3HAKaM (YUCILy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY OS(QQEeKTy peaklMHd, H3MEHEHHUIO CTeleHEell OKHUCIIEHUs JJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aTopa M JIPyTHe); CaMOCTOSATENIbHO BBHIOMpPATh OCHOBAaHUS W
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;
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c(OpMUPOBAHHOCTh YMEHHUSI DPACKpbIBaThb CMBICH Mepuoaudeckoro 3akona JI. MW.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB IepBOro—4erBéproro nepuoaoB llepuommueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHS «IHEPTETUUECKUE YPOBHU», «IHEPreTUUECKUE MOJAYPOBHUY,
«s-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE ¥ BO30YKIEHHOE YJHEPTCTUUECKUE COCTOSIHUAS aTOMay;
OO0BSACHATH 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COEIMHEHUH 10
nepuoaam u rpynnam Ilepuoguueckoit cucremsl [. . MenneneeBa, BaleHTHbIE BO3MOKHOCTH
ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTH YMECHHIA: XapaKTEPHU30BaTh (ONUCHIBATH) OOIINE XUMHYECKHUE CBOHCTBA
BEILLECTB PA3JMYHBIX KJIACCOB, MOJATBEPXkAATh CYLIECTBOBAHME TI'E€HETUYECKOM CBS3M MEXIY
HEOPraHWYECKMMH BEIIECTBAMM C IOMOILBI) YPAaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKHX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHUH; peakiuit
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHUsl (HAa TMpUMEpPEe THUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTMYECKUX XapaKTEPUCTUK, XAPAKTep HM3MEHEHHUs CKOPOCTHU
XUMHUYECKON PEaKkIMi B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHHUX Bo3nencTBuil (mpuuuui Jle arense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHHUS] CEePHOW KHUCJIOTBHL, aMMHakKa, OOIIMe Hay4HbIE MPUHIUIIBI
XUMUYECKUX TPOU3BOJCTB; 1EIECOO0Pa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIIECHUST PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO MO3HAHUS SIBICHUN
MPUPO/IBI — HAOIOICHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaabHbIi U MBICIIEHHBIH ),
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YyMEHHUsS T[PUMEHSITh OTH 3HAHUA TpHU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB U IS OOBSICHEHUS XWMHUYECKHX SIBIICHUM,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEACTABICHUSIMU  JPYTHUX €CTECTBEHHO-HAYYHBIX TMIPEAMETOB JJisi 0oJjiee OCO3HAHHOTO
MOHUMAaHUS MaTepUATBLHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TOHATUN «MaccoBas
JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHIIEHTPAIIMs»; MacChl BEIlecTBa WM 00bEMa ra3a 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIIOBOTO A (PeKTa peakiuu; 3HaueHUs BOAOPOJTHOTO TTOKa3aTeNsi PACTBOPOB KUCIIOT U
Hiefiouei ¢ M3BECTHOM CTEMEeHbI0 TUCCOLMANMU; Macchl (00BEMa, KONMMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BUJIE PACTBOpPA C OMpPEAEIEHHON
MacCOBOM J10J1€i paCTBOPEHHOTO BEIIECTBA WIIH JIaHO B U30BITKE (MMEET MPUMECH ); TOJIM BBIX0/1a
MIPOJIYKTa PEaKINK; O0BEMHBIX OTHOIIICHUN Ta30B;
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Cc(OPMHPOBAHHOCTh YMEHUMH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCIIEPUMEHT (IIPOBEICHUE PEAKLIUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI WHIUKATOPOB,
U3yYeHHUE BIUSHUS pa3IUYHbIX (DAKTOPOB HAa CKOPOCTh XMMUYECKOH peakluH, pelieHHe
9KCHEPUMEHTAJIbHBIX 33734 1o TeMaM «Metamuib» U «Hemerams») ¢ coOmoieHueM IpaBuil
Oe3omacHoro oOpaleHus ¢ BEleCTBaMU U JTaOOpaTOPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
[eNb HCCIENOBAaHUs, TMPEICTABIATh B PAa3NUYHOH (QopMe pe3ysibTaThl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUI: COOIIOAATh MPAaBUiA MOJb30BaHUS XUMUYECKON MOCYJI0H U
71a00paTOpHBIM 000PYI0BaHNEM, OOPAIIICHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH I10
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, SKOJOTHUECKH 1IeTIECO00Pa3HOTO TOBEACHHUS
B OBITY M TPYJOBOH JESTEIbHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbs, OKpY’Karollen
OPUPOIHON cpeapl M JAOCTHXKEHHMsT €€ YCTOMYMBOIO Ppa3BUTHUS, OCO3HABaTb OIACHOCTh
TOKCHUYECKOr0 JEHCTBUS Ha JKHUBBIE OPIaHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH LEJICHANPaBIEHHBIH IMOMCK XMMHUYECKON
UHGOpPMALlMU B Pa3IMUYHBIX HUCTOYHUKAX (HayuHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoil MH(poOpmanuu, MHTEpHET W Apyrue), KPUTUYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(popMaLnio, rnepepadaTbiBaTh €€ U HUCII0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOU
3aJ1auen.
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Paspnen 5. BeicokoMoJieKy s pHbIe COeIUHEHUS
5.1 BricokoMoieKyIsipHbIe COCTMHECHUS 6 brbmmorexa LOK
' P % https://m.edso0.ru/d69df650
Hroro o pasaeny 6
OBILIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME
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11 KUIIACC

KomngecTBo yacos

KH3Hb

https://m.edsoo.ru/2dd57124

Ne /it HanmMeHnoBanwue pasznenoB U TeM DnexTpoHHbIE (IIUPPOBLIC)
Konrpoabnbsie IIpakTHyeckue
POrPaMMBI Bcero o0Opa3oBaTeNbHbIE PECYPChHI
padoThI padoThI
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. Ilepuoanueckuii
11 3akoH u [lepuonnueckas cucrema 9 bubnuorexa [HOK
' XUMHYECKHX daeMeHToB Jl. W. https://m.edsoo.ru/2dd57124
MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnuorexa [HOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edsoo.ru/2dd57124
Hroro no pazaeny 39
Pasnen 2. Heopranuyeckasi xumust
bu6mmoreka [IOK
2.1 H 31 1 3
CHETIE https://m.edsoo.ru/2dd57124
bu6nuoreka [IOK
2.2 M 23 1 2
CTatet https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Pa3zpnen 3. Xumus v :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 but6mmoreka [IOK
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus; 10 knace. yriyonennoe odyuenue Epemun B.B., Ky3smenko H.E., Tepenun B.W. u np.; nox penakuueit Jlynuna B.B. Obmectso ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AknronepHoe obmmecTBo «M3narensctBo «IIpocBemnienney
* Xumus; 11 knace. yriyonennoe o0yuenue Epemun B.B., Kyssmenko H.E., [Ipo3noB A.A., u ap.; mox penakuueit Jlynuna B.B. O6miectso ¢

OrpaHMUYEHHON O0TBETCTBEHHOCTHIO «IPODA»; AkumonepHoe obuiectBo «M3aarensctBo «IlpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI JJ1Sd YUUTEJA
Xumus. Yray6nernsiit ypoBeHb. 10 kinace. Metogudeckoe nocooue. YMK «Xumus. Yrnryonenusiid yposeHb. 10—11 kimacce» B. B. Epemuna,

H. E. Ky3bmenko, B. U. Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/

https://educont.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
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Ilpunoscenue
NOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne Hara DJIeKTpOHHbIe U pPOBbIE
n/n Tewa ypoxa Bcero Konrporbnvie  Ipaxtirieckue u3ydeHusi oOpa3zoBaTebHbIE peCypcChl
padoThI padoThI
[Ipenmer u 3HaueHue
OpPTaHHYECKON XUMUH,
1 HEGI{CT&BJIGHI/I@ 0 1 Bubmorexa LIOK
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu
OpPraHUYECKUX COCAMHEHUN
DJNEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE
) 1 BO30YKIEHHOE | bubnuotexa [JOK
COCTOsIHMS ). BaneHTHbIE https://m.edsoo.ru/Oce6fd4c
BO3MOKHOCTH aTOMa
yriepoja
XuMuyeckas CBs3b B
OpPTraHUYECKUX
3 COEIMHEHUAX. MexaHn3Mbl 1 bubnmnoreka [JOK
00pa3oBaHMs KOBAJIEHTHOM https://m.edsoo.ru/8d39f5¢c8
CBSI3H, CIIOCOOBI pa3pbiBa
CBsA3eH
Teopust crpoeHus
4 OpFEIl)HH‘{eT(;II)(I/IX COCIMHEHUM 1 Bu6miorexa LIOK
https://m.edsoo.ru/9e595cb8
A. M. bytneposa
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Bu el nzomepun:

CTPYKTYypHas,

5 MIPOCTPAHCTBEHHAS. bubmuorexa [JOK
DneKTpoHHBIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COeTUHEHUN
[Ipencrasnenue o

| s
Homeninatypa (IUPAC) https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIICCTB

7 Knaccudukanus peakiuii B bu6mmoreka [JOK
OpraHUYECKON XMMUHU https://m.edsoo.ru/ba5706aa
CucreMmaru3amnus u

8 0000mmenne SEaHI/Iﬁ o Bubnuorexa LIOK

https://m.edsoo.ru/87a37cab
TeMe
AJKaHBI: TOMOJIOTHUECKHUI
pan, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnuorexa [JOK
AJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIT

10 Du3nveCcKrue U XUMUYECKHUE bu6mmorexa [JOK
CBOMCTBA aJTKaHOB https://m.edsoo.ru/3137711¢

1 HaxoxneHue aikaHoB B bubmuorexa [JOK

npupoze. CriocoOsl

https://m.edsoo0.ru/259b0asb
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MOJIy4YCHUA U MIPUMCHCHUC
aJIKaHOB

12

[uknoankaHsel: 001mas
dbopMyIia, HOMEHKIIATypa 1
U30MEpHUsi, 0COOCHHOCTH
CTPOCHUA U XUMUYCCKHUX
CBOMCTB, CITOCOOBI
HOJTyYEHHSI U PUMEHEHHUE

bubmuoreka [JOK
https://m.edsoo.ru/156730d2

13

14

Pemenne pacy€THbIX 33124
Ha OTpeeTICHHIE
MOJICKYJISIPHOM (HhOPMYJTBI
OpPraHUYECKOI0 BEIECTBA
10 MacCCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB.
Cucrematuzanuus u
000011IeHre 3HAHU I10
TeEMe

AJIKEHBI: TOMOJIOTUYECKUIA
psin, obmas gpopmyna,
HOMEHKJIAaTypa,
AJIIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI.
CrpyKTypHas 1 IUC-TpaHC-
U30MEpHsl AJIKEHOB

32

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

bu6mmorexa [JOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

duznueckre 1 XUMUYECKUE

15 CBOICTBA aJIKCHOB. brbmorexa LOK
https://m.edsoo.ru/21069¢ccd
[IpaBuiio MapkoBHHKOBA

16 CriocoOsbI MoTy4eHus U bubnmoreka [JOK
NPUMEHEHHE AIKEHOB https://m.edso00.ru/665dc058
[TpakTrueckas padora Ne 1

17 no teme "[lonyuenue bubnuoreka [IOK
ITHJICHA U U3YYCHHE €TO https://m.edsoo.ru/0941eed8
CBOMCTB"

Penenne pacu€THbIX 3a/1a4

13 Ha OIpeJIeIICHUE bu6mmoreka [JOK
MOJIEKYJISIPHOH (OpMYJIBI https://m.edsoo.ru/e9ea9921
OpPTraHUYECKOTO BEIECTBA
AJKaueHbl:

COINPSKEHHBIE,

19 M30JINPOBAHHBIE, bu6mmoreka [JOK
KyMYJIUDOBAHHBIE. https://m.eds00.1u/04298c0a
OcobenHoctH
AIIEKTPOHHOTO CTPOCHUS

20 XHUMHYECKHE CBOMCTBA bu6mmoreka [JOK
COIPSKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

1 CnocoOsI ToTyueHus u bubmuorexa [JOK
pUMEHEHHE aJIKaJUeHOB https://m.edsoo.ru/1aa81660
AJKAHBI: TOMOJIOTHYECKHIMA BuGmiorexa LIOK

22 pan, obmas popmyna,

HOMEHKJIaTypa,

https://m.edsoo0.ru/68bb6ccdc
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AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYI,
buznyeckue cBoiicTa

3 XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
AIKUHOB https://m.edsoo.ru/23493a93
24 KauecTBeHHbIC peakiuu Ha bu6mmoreka [JOK
TPOIHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoObl nostyueHus u bubnuoreka [IOK
25
MIPUMEHEHNE aJTKHHOB https://m.edsoo.ru/a6f9alea
g | TS asa: pener BuGmmorexa LIOK
N https://m.edsoo.ru/5db8e526
XUMHYECKON peaKIuu
Cucrematuzanuus u
27 000011IeHrEe 3HAHU I10
TeMe
ApeHBI: TOMOJIOTHYECKUN
psin, obmas gpopmyna,
HOMEHKJIATypa.
)3 DIIEKTPOHHOE U bubnuotexa [JOK

MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKY] OeH301a
U TOJyoJIa, uX (hpu3nueckue
CBONCTBA

34

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

29

XUMHYECKUE CBOUCTBA
apEHOB: PEAKIUU
3aMeIEeHUs

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

30

XUMHYEeCKHE CBOMCTBA
apEeHOB: PeaKIUu
MIPUCOCAMHCHUS,
OKHCJIEHHE T'OMOJIOI0OB
OeH301a

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenue pacuérHbix 3amau
Ha OompezeleHue
MOJICKYJISIPHOM (HhOPMYJIBI
OpPraHUYeCcKOTO BEUIeCcTBa
CriocoObI nostyueHus u
IpUMEHEHHE apeHOB

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bubmuoreka [JOK
https://m.edsoo.ru/6£717d09

34

I'eneTnueckas cBA3L MCKIY
Pa3InYHBIMH KJIACCAMHU
yTJIEBOJIOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
Cucremaruzanus u
00o011eHue 3HaHUH 10
TeEME

36

ITpuponnsrii ras. [lomyTHble
He(TSAHBIE ra3bl

35



https://m.edsoo.ru/a44a1ae4
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https://m.edsoo.ru/6f717d09

37

KamenHs1i1 yroiss u
IPOAYKTHI €ro nepepaboTKu

bubmuoreka [JOK
https://m.edso00.ru/69b3398b

38

Hedtp 1 ciocoOsr eé
nepepadoTku. [Ipumenenue
IPOJYKTOB MEpepadoTKU
HeTH

bubmuoreka [JOK
https://m.edsoo.ru/21{9de78

39

40

41

42

43

I'eneTnyeckas cBs3b MEKIAY
Pa3IMYHbIMH KJIaCCaMU
YIJIIEBOAOPOA0B
FaJ'IOI‘eHOHpOI/BBOI[HLIe
YTJIIEBOAOPOAOB:
QJICKTPOHHOC CTPOCHUC,
PCaKMu 3aMCIICHUA
rajorcHa

JlelicTBue mien04Yel Ha
rajoreHInpou3BOAHbIE.
BzaumoneiictBue
JIUTAJIOT€HAIKAHOB C
MarHueM U IIHHKOM

CucremaTtuszanus u
0000111eHIE 3HAHUIT 110
pazneny "YraeBogopobr"
KonTpomnpHas pabora mo
teme "YrieBonoposl”

bubmuorexa [JOK
https://m.edsoo0.ru/82b4d759

bubmuorexa [JOK
https://m.edsoo.ru/20e89122

bubnmoreka [JOK
https://m.eds00.ru/95¢9e298

44

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHI

bu6mmorexa [JOK
https://m.edsoo.ru/df04c5cd
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psn, obmas popmya,
CTPOCHHUE MOJICKYJI,
U30MEepHsl, HOMEHKJIATYpa,
Kiaccudukanus,
du3nveckne CBOMCTBA

XUMHYECKUE CBOUCTBA

45 MPEACIbHBIX OJTHOATOMHBIX Bubnmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsblI MoTy4YeHHs U
46 IIPUMEHEHHE g/I[HoaTOMHI)IX bubmorexa LIOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocthie 23pupsi:
47 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
0COOEHHOCTH (PU3HUIECKUX https://m.edsoo.ru/c2¢788b2
1 XUMHUYECKUX CBOMCTB
MHoroaToMHBbIE CITUPTHI:
43 3TUJIEHTJIUKOJb U bubmuoreka [JOK
[JIMLIEPHUH, UX PU3NYECKHE https://m.edsoo.ru/ee4d84aa
1 XUMHUYECKHE CBOMCTBA
49 g;;;zgz;izﬂqunﬂ 1 bubnuorexa [IOK
https://m.edsoo.ru/d12e567d
MHOTOQTOMHBIX CITHPTOB
@DeHOoI: cTpoeHUE
50 MOJIEKYJIbI, PU3NIECKUE bubnmoreka [JOK

cBoMcTBa. TOKCUYHOCTD
denona

https://m.edsoo.ru/2ce72618
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XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

51 denona https://m.edsoo.ru/037ca59
57 CriocoOsbI oTy4eHus U bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
ITpakTuueckas padota Ne 2.
Pemenue
53 AKCIIEPUMEHTANBHBIX 3a7a4 Bubmiorexa LIOK
https://m.edsoo.ru/fd0ced09
1o teme "CrnupTel U
denomnsr"
CucremaTtuzanus u
54 000011IEHNE 3IL{IaHI/H7I o bubmmorexa [TOK
https://m.edsoo.ru/1810cb9b
TeMe
Anbaeruapl U KETOHBI:
AIEKTPOHHOE CTPOECHHE
KapOOHMIIBHOM TPYIIIBL; bu6nuorexa [IOK
55
TOMOJIOTUYECKHE PSIbI, https://m.edsoo.ru/b139beaa
oOmras popmyna, U3oMepus
¥ HOMEHKJIaTypa
AnbAeruabl U KETOHBI:
56 (I)I/IBI?‘EI:GCITI/IC CB:ﬁzTBa' bubnmorexa HOK
’ https://m.edsoo.ru/c887425¢
PEaKIuu MPUCOCTUHEHUS
Peakuuu oxucienus u
57 Ka‘{efTBCHHBIe peakuuu bubmorexa HOK
https://m.edsoo.ru/a393baa9
aNbJIETH/IOB U KETOHOB
53 Crioco0sI ToTyYeHust bubmuorexa [JOK

alBIAETHUI0B U KETOHOB

https://m.edsoo.ru/520d1c51
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59

OaHOOCHOBHEIE
npeeibHbIe KapOOHOBBIC
KHCJIOTBI, 0COOEHHOCTH
CTPOCHHS X MOJICKYIT

bu6mmoreka [JOK
https://m.edsoo.ru/fecObl113

60

H3oMepus u HOMEHKIIaTypa

KapOOHOBBIX KUCIIOT, HX
busnueckue cBoicTBa

bubmuorexa [JOK
https://m.edsoo.ru/700cc87b

61

XHUMHYECKUE CBOMCTBA
IpeIeTbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/40e6e0e9

62

63

Oco0OeHHOCTH CBOMCTB
MYpPaBbUHOHN KHUCIIOTBHI.
MHoroob6pasue
KapOOHOBBIX KHUCIIOT

OCOOEHHOCTH CBOMCTB:
HENpeeTbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX
kucnort. [Ipencrasurenu
BBICIIINX KapOOHOBBIX
KHCJIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.edsoo.ru/83a08773

64

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

39

bu6mmorexa [JOK
https://m.edso0.ru/0d162d9d
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65

CriocoObI mostyueHus u
HpUMEHEHHE KapOOHOBBIX
KUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/7¢065¢9d

66

Crnoxwuble 3¢upsl:
TOMOJIOTUYECKUU P,
obmras popmyna, U30Mepus
¥ HOMCHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/adfffe6d

67

68

69

duznyueckre 1 XUMUUECKHE
cBoiicTBa 3(hupoB

Penrenune pacu€THbIxX 3a1a4:
110 YPaBHEHUIO
XMMHYECKON peaKkIiuu, Ha
onpeieNeHue
MOJIEKYJIIPHOH (hOPMYJIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuyeckas padora Ne 3.
Pemienne
HKCIIEPUMEHTAJIbHBIX 3a7a4
no Teme "KapOoHoBsie
KUCIIOTEL. CJI0KHEIE

3¢ups"

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [IOK
https://m.edso00.ru/4866711b

70

71

JKupsr: ctpoenne,
bu3ryecKre 1 XUMUYECKHE
cBOIcTBa (THIPOIU3)
OcoOeHHOCTH CBOUCTB
KHPOB, COJIEPIKAIINX
OCTaTKU HeTpeeIbHbBIX

bu6mmorexa [IOK
https://m.edsoo.ru/al9¢5b98

bubnmoreka [JOK
https://m.edsoo.ru/b0331922
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JKUPHBIX KUCIIOT. JKUpHI B
pupoze

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX

bubmuoreka [JOK

72 MOTOTIEC ACHCTBHIE. https://m.edsoo.ru/3¢566565
TTonsATHE O CHHTETUYECKUX
moromux cpeactBax (CMC)
I'eneTnueckas CBsI3b
7 YIJIEBOJOPOAOB U bubmmorexa [IOK
KHCIIOPOJICOICPIKALITUX https://m.eds00.ru/56790¢96
OpPTaHWYECKUX BEIICCTB
74 Pacuétel o ypaBHEHUAM
XUMHYCCKHX PEaKIUii
Cucremaruzanus u
75 00001eHNEe SII:IIaHI/Iﬁ () Bubmiorexa LIOK
https://m.edsoo.ru/f8eaf2eb
TeMe
OO61as xapakTepucTHKa
TJIEBOJIOB U
76 i(lnaccnf[pnxaum YTJIEBOJIOB Bubmiorexa LIOK
https://m.edsoo.ru/7a9693al
(MOHO-, H- 1
TIOJTCaXapHIbl )
MoHocaxapu/ib:
77 q)mnqecmfe fBOﬁCTBa u bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
HAX0XJICHUE B IPUPOJIC
73 [IpumMeHeHne TIIIKO3bI, €€ bubnnorexa [JOK

3HA4YCHHEC B

https://m.edsoo.ru/5e61122d
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KHU3HCOCATCIIbHOCTH
OpraHnusma

Jucaxapupl: caxaposa,
MajbTO3a U JIAKTO3a.

bubmuoreka [JOK

7 Haxoxxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JUCAXapUJIOB
[Tonucaxapuapl: CTpoeHHE
20 MaKpPOMOJICKY!I, bubnmoreka [JOK
¢du3nveckre 1 XUMHIECKHIE https://m.edsoo.ru/72a04508
CBOMCTBA, IPUMEHEHHE
81 ITousTue 00 bubmuorexa [JOK
HCKYCCTBEHHBIX BOJIOKHAX https://m.edso0.ru/6216e766
Penienue pacueTHbIX 33124
Ha OIpe/ieTIeHUe 0NN
82 BLIXOII:[)a Illipoz[yKTle[ peakuuu bubmorexa HOK
https://m.edsoo.ru/7fde47ef
OT TEOPETHUYECKH
BO3MO>KHOTO
CucremaTtu3zauus u
83 00001IeHne 3IL{IaHI/H7I 1o bubmorexa HOK
https://m.edsoo.ru/08d4364c¢
pazneny
KonTponbhas pabota no
TeMe
84 "Kucnoponacoaepxariue Brbmiorexa LIOK
https://m.edsoo.ru/42c6678e
OpraHHYeCcKUe
coeMHeHus"
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AMuUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIIast

bu6mmoreka [JOK

85 (opwiyzta, H3OMEpHS, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U
(bu3HYEeCKre CBONCTBA
26 XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIIUH: CTPOCHUE
%7 AHWJIMHA, 0OCOOCHHOCTH bubnmoreka [JOK
XUMUYECKHX CBOHCTB https://m.edsoo.ru/39¢d21f1
aHUJIMHA
g | Coocot monysemnx BuGuorexa LIOK
https://m.edsoo.ru/eal 38763
annpaTHIECKUX aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEPHsI
89 (bH3quCKI/I}e]I::BOI7ICTBa. . bubnmorexa HOK
https://m.edsoo.ru/d1773e80
OTaenpHBIC TPEICTABUTEIH
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6Hon§rn:e:K(;e 3HAYCHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIIOT. CUHTE3 U
THJIPOJTU3 TIETITHIOB
benku kak nmpupoHbIe BuGmiorexa LIOK
91 MOJIUMEPBI; CTPYKTYPhI

0€eJIKOB

https://m.eds00.ru/429e¢9899
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92

XUMHYECKUE CBOUCTBA
0O€eJIKOB

bubmuoreka [JOK
https://m.edso00.ru/6237306d

93

AzoTcoaepikaiue
reTEPOLUKINYECKUE
coenuHeHus. HyknenHoBsle
KHCJIOTBL: COCTaB, CTPOCHHE
U OuoJioruyeckas pojb

bubmuoreka [JOK
https://m.edsoo.ru/521d1431

94

[IpakTuueckas padora Ne 4.
Pemenue
IKCIIEPUMEHTATBHBIX 3314
o Teme "A3oTcoaepKaiire
OpraHHYecKue
coenuueHus"

bubmuoreka [JOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTuueckas pabora Ne 5.
Pemenne
HKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "Pacrno3HaBaHue
OpraHUYECKUX
coequHeHui"

bu6mmoreka [IOK
https://m.edsoo.ru/bde3{df6

96

KonTponbHas pabora no
teme "A3oTcoaepxKalime
OpraHUYEeCKHe
coequHeHuA"

bu6mmorexa [JOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE ITOHITUA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHUN U METOJbBI UX

44

bu6mmorekxa [JOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

CHUHTEC3a —II0JIMMEPpHU3ala
" IOJIMKOHACHCA s

ITnactmaccel. YTunmsanusa

bubmuoreka [JOK

o8 U riepepaboTKa TIacTUKa ! https://m.edsoo.ru/82242¢0f
DnacToMepbl: HaTypalbHbIN

99 CI/IHTeTI/I‘IepCKI/IC K;,;)qym/l. 1 Bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pesuna
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cunrernuyeckue. [Tomumepsl https://m.edso00.ru/5963a601
CIIeIIMaIbHOI'O Ha3HAYCHHUS
[IpakTuueckas padora Ne 6.

Pemienne
101 JKCIIEpUMEHTAIBHBIX 3a]1a4 1 bubmorexa HOK
https://m.edsoo.ru/3aebd77a
o teme "Pacrio3HaBaHue
IJIaCTMACC ¥ BOJIOKOH"
0O00011eHue u
CHUCTEMaTH3aITUs

102 M3YYEHHOT0 MaTepuana 1o | bubmuoreka [JOK
TeMe https://m.edsoo.ru/6a22ble8
"BBICOKOMOEKYJISIpHBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoTbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIED. | bu6mmoreka [JOK
Xumudeckuit anemMeHnT. M30Torbl https://m.edsoo.ru/59c112ee
) CtpoeHue 311eKTPOHHBIX 000JI04eK 1 bubnunoreka [JOK
aTOMOB, KBAHTOBBIE YHCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX | bubmmoreka [JOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.edsoo.ru/61294at9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
5 | amowen oumemon pouomnn | 1 b morera LIOK
) https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DneKTpOHHBIE KOHPUTYpaAIUU | bubnuotexa [JOK
HMOHOB. DJIEKTPOOTPULIATENLHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
7 xnﬁnql;cxnx anemenToB Jl. U. 1 bubmmorexa LIOK
. https://m.edso0o.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
¢ | cootersammmmeonm onemon | 1 b morera LIOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U
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CJIOKHBIX BCUICCTB I10 I'pyIirnaM 1
nepuoaam

Cucremaruzanuys u 00001IeHue

bubmuorexa [JOK

HAaCBIIIICHHBIC 1 HEHACHIIIICHHBIC,

? 3HAHUU IO TeME https://m.edsoo.ru/8fad2942
Bunapl xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHON CBP;ISI/I. Bonopoanas bubmorexa [TOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKyIIIpHBIE
B3aMMO/ICHCTBUS
BasieHTHOCTB 1 BaJICHTHBIC
BO3MOXHOCTH aTOMOB. CBSI3b bubmuoreka [JOK
11 .
ANEKTPOHHOU CTPYKTYPbI MOJEKYJT https://m.edsoo.ru/3d2ca093
C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COpe,[[II[/IHeHI/ISIXZ COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MoneKkyIsspHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHUs. Turbl bub6nuorexa [IOK
KPUCTAJNINYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
IlonsiTHE O AUCIIEPCHBIX CHCTEMAX.
14 Hpe)ICTaBJ'IeHHI/Ie OpKOJ'IJ'IOI/I)IHI)IX bubmorexa HOK
https://m.edsoo.ru/da2¢70e4
pacTBopax
15 HctrHHBIE pacTBOPHI: bubnnorexa [JOK

https://m.edsoo.ru/e9ccdd8d
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PacTBOPUMOCTb.

Kpucranioruaparst
16 CriocoObI BEIpaKEHUS | bubnmoreka [JOK
KOHIICHTPALUU PACTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM
17 HOHATHUH '"MaccoBas JI0JIA | bu6mmoreka [JOK
pacTBOpPEHHOTO BeliecTa', https://m.edsoo.ru/785e0ab4
"MoJIsipHast KOHIeHTparus'"
Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK
18 1
HEOPraHUYECKHUX BEIECCTB https://m.edsoo.ru/bf9e108d
CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK
19 . 1
3HAHUU TI0 TeMe https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo temam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepuoanueckas cucrema
PHOA bu6mmoreka [IOK
20 XUMHYECKUX 3eMeHTOB J[. U. 1
. https://m.edsoo.ru/70a60aa4
Menneneesa", "Crpoenue
BeniecTBa. MHOroooOpasue
BelecT"”
Knaccudukanms xumuuecknx
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
P Bub6nuoreka [JOK
21 COXpPAaHEHUSI MACChl BELIECTB; 3aKOH 1

COXpPAaHCHUSA U MTPECBPAILLICHUA
OHCPIUU MPU XUMHYCCKUX
peaKkuuiax

https://m.edsoo.ru/6335cdd2
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TemnoBbie 3P HEKTH XUMUYECKUX

22 peakuuii. Tepmoxummuyeckue BuGmnorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHHUS
Brruucnenust no ypaBHeHUSIM
23 XUMHUYECKUX peal}clllinﬁ u brbmorexa LOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peakinu, eé
24 3aBUCHUMOCTD OT Pa3JIMYHBIX
¢dakropos. Katanmms u
KaTaJlu3aTOPhI
25 ['oMorenHsbIe U reTeporeHHbIC
peakuuu
[IpakTuueckas padora Ne 1 mo Teme
26 "];)J'II/IHHI/IC paBJ‘IEI‘IHBIX (akTopoB Ha bubmiorexa HOK
N " https://m.edsoo.ru/lfacaldl
CKOPOCTb XUMUUYECKON PEaKLUu
7 O6parumbie 1 HEOOpaTUMBIE bubnuotexa [JOK
peakiui. XUMHUYECKOE PAaBHOBECHE https://m.edsoo0.ru/3095219b
[TpakTuueckas padora Ne 2 mo Teme
"BinsHue pa3nuyHbIX GaKTOpOB Ha bubnnorexa [JOK
28
M0JIO)KEHUE XUMHUECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DNEKTPONIUTHYECKAs IUCCOLIUALIMSL.
29 CI/IJ‘IBHII):IC u crabble 3JI1[eKTp(I)lJIHfH. bubmorexa HOK
https://m.edsoo.ru/5f766bdf
CreneHnp nUcconanuu
30 HoHnHoe npousBeeHue BOBL. bubmuorexa [IOK

Cpena BOAHBIX pacTBOPOB.
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Bonopoansiii nokasarens (pH)
pacTBopa

I'mpaponus coneit. Peakiuu,

bubmuoreka [JOK

31 HIPOTEKAIONITE B pacTBopax https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme

32 ")I()HMquCKHe ;)ealcunn B bubmorexa [TOK

" https://m.edsoo.ru/2e3daeb0
pacTBOpax IMEKTPOJIUTOB
OKucauTenbHO-

13 BOCCTAHOBUTEJIbHBIC PEAKITUH. bubmuorexa [JOK
Bakneiime okucIUTenu u https://m.eds00.ru/56226060
BOCCTAHOBUTEIIH

14 Mertoa 37eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387

35 DNEKTPOJIN3 PAaCTBOPOB U bubnuotexa [JOK
pacriaBoB BEIIECTB https://m.edso00.ru/93tb97d2

36 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB bubmorexa HOK

https://m.edsoo.ru/5a859d16

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa OK

https://m.edsoo.ru/5afa265d
38| ot no e “Kemarreorne biGorexa LIOK
" https://m.edsoo.ru/c161eb85
peaknuu
39 KonrtponsHas pabora no teme bubnuorexa [IOK

"Xumuueckue peakuun”

https://m.edsoo.ru/a8a0a930
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ITomoxeHre HEMETAIIOB B
[Tepuonuueckoit cucreme
XHMHYECKUX dj1eMeHToB /I, U.

bu6mmoreka [JOK

40 Meunneneesa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs ux aToMoB. Dusnueckue
CBOWCTBA HEMETAJJIOB
ANOTpOnys HEMETAIOB (Ha
41 anMeie KHUCJI0pO/Ja, CepLI(, Bubmiorexa LIOK
https://m.edsoo.ru/ef92¢91¢
docdopa u yrnepoza)
47 Bopopona: nonyuenune, Gpusnaeckue bubmmorexa [IOK
U XUMHUYECKHe CBOMCTBA. [ mapuabt https://m.edsoo.ru/0aa8f613
["anmorensl: HaXOXKACHHUE B IPUPOJIE,
43 CTIOCOOBI nonyqeﬂi;[ (pn3nqr;cing Bubamorexa HOK
o https://m.edsoo.ru/4e223795
Y XHMHYECKHE CBOMCTBA
l'anorenoBonoponsl. Baxnenmue
44 KchoponcoﬂneimI;mHe COEIUHEHHUS bubmorexa HOK
https://m.edsoo.ru/6b3255e6
raloTeHOB
JlabopatopHble 1 IPOMBIIIITICHHBIE
45 CHOCOOBI MOJTYYEHHS TaTOTeHOB. bubnuoreka [JOK
IIpuMeHeHNE TalOreHOB U UX https://m.edsoo.ru/6971aca4
COEAMHEHUI
[TpaxTrueckas padota Ne 4.
46 meeHHe 3KC1‘[CII))I/IM6HT2UIBHBIX bubmorexa HOK
https://m.edsoo.ru/8b26fecd
3aaa4 no teme "["amorens”
47 Kucnopon: naboparopHsie u bubnnoreka [JOK

MIPOMBIIIIJIEHHBIE CTIOCOObI

https://m.edsoo.ru/c8abc36a
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NOJy4YeHUs, PU3NIECKUE U
XuMHuuyeckue csorcta. O30H.
[IpuMeHeHne KuciIopoia u 030Ha

48 Oxkcubl ¥ IEPOKCHUIBI brbmorexa LOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaXO0XJICHUE B IIPUPOJC,
50 CH(I))CO6BI HOJ‘II}[/"ICHI/ISI fmiricme bubmorexa IOK
7 https://m.edsoo.ru/46afael6
1 XUMHYECKHE CBOMCTBA
bubmuoreka [JOK
31 Ceposonopor, cyepuie! https://m.edsoo.ru/7¢875999
Kucnopoaconepxkaiiue
52 coenmfelfm ﬂceim. gCO6eHHOCTI/I Bu6miorexa LIOK
. . https://m.edsoo.ru/8cfa2548
CBOWMCTB CEPHON KHUCIIOTHI
ITpakTuueckas paGora Ne 5.
53 PelreHne skcriepuMeEHTAIBHBIX bu6nuorexa [IOK
3amau no teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coeauHeHUS"
A30T: HaX0X/IeHUE B TIPUPO/IE,
54 CHocoObI MOMyUYeHUs, PU3nIeCcKue bubnmnoreka [JOK
1 XUMHYECKHE CBOICTBA. AMMHMAK, https://m.edsoo.ru/badd2255
HUTPHU/IBI
Kucnoponconepxamiue Butmnorexa LOK
55 coenuHeHUS a30Ta. OCOOEHHOCTH

CBOMCTB a30THOM KHUCIIOTBI

52
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IIpuMeHeHue a301a U ero

bubmuoreka [JOK

>6 COCTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo0.ru/1295059
docdop: HaXOKAEHUE B IPUPO/IE,

57 CHIOCOOBI TOMyUYeHUs, PU3NIECKUE bubnmoreka [JOK
U XUMHU4YecKre cBorcTBa. Pochuabt https://m.edsoo.ru/9a6b43ec
u pochun
Oxkcuanl dhocdopa,

58 @oc@ipcfneg)mZmHe KHCIIOTEHI. Bubmmorexa LIOK

N https://m.edsoo.ru/c7a2d429
Comu pochopHOI KUCITOTHI
[Tpumenenue dhocdopa u ero
59 COI)C,HHHCHHP'I. g;oc?;)o?mme bubmorexa IOK
https://m.edsoo.ru/a218070a
ynoopeHus
[TpakTrueckas padota Ne 6.

60 Pelrenne skciepuMeEHTAIBHBIX bub6nuorexa [IOK
3an1a4 1o reme "A30t u docdop u https://m.edsoo.ru/8175ac3f
UX COeqUHEeHUT"

Yriepos: HaxokIeHUE B PUPOJIC,

61 QIJIOTPOTIHBIE MOAU(PUKAIINH; bubnunoreka [JOK
¢bu3nyeckue 1 XUMHUYECKUE https://m.edsoo.ru/l1eb19f%e
CBOWCTBa, MPUMEHEHUE
Oxcup yriepona(ll), oxcu

62 yrneplf)g}lla(l\rf)) l;l"(OJ'I)LHaSI KfICJ'IOTa " bubmmorexa LIOK

B ’ https://m.edsoo.ru/dba58adf
e€ conmu

63 Pemrenne 3ama4 pa3nuyHbIX TUIIOB Brbmiorexa LIOK

https://m.eds00.ru/6029b609

53



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

Kpemuuii: Hax0xKJIeHUE B IPUPOJIE,

64 CIoCOOBI MOJTyYeHHUsI, PU3NUECKHe BuGmnorexa LIOK
7 https://m.edsoo.ru/143558ab
U XMMHYECKHE CBOMCTBA
65 Oxkcun kpemuusi(IV), kpemuuenas bubnmoreka [JOK
KHCJI0Ta, CUIIUKAThI https://m.edsoo.ru/3170e7bl
[IpumeneHne KpeMHUS U €ro bubmuoreka [JOK
66 coenuHennii. CTEKIIO, ero https://m.edsoo.ru/393cdac0
MOJTyYeHHE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.edsoo.ru/b624{801
68 CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK
3HaHui 1o Teme "HemeTamisr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa o teme bubnunoreka [JOK
"Hemertanmsr" https://m.edsoo.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIBHON bub6nuorexa [IOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/2b7e9510
[TonosxxeHnne MeTauioB B
IIepnonnueckoii cucreme
71 XUMHYECKHUX JJICMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOCHHUS https://m.edso00.ru/9839¢16¢
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METaJIJIOB
OO6mwme guznueckre CBOMCTBA Butnmorexa LOK
72 MeTtasuioB. [IpuMeHeHne MeTannos

B GBITy N TCXHHUKEC
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Crnnasel MetaiioB. Koppo3zus

bubmuoreka [JOK

73 METaJIJIOB ! https://m.edsoo.ru/42b872e3
74 Pemenue 3agau pa3nuyHbIX TUIIOB 1 brbmorexa LOK
https://m.edsoo.ru/e3de37b6
DIJIEKTPOXUMHUYECKUH DA,
75 HaHpﬂieHHﬁ MeTaJIJIog. IO[6u1He 1 Bubmmorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI OTYyUYEHUSI METAILIOB
OO6m1as XxapakTeprucTHKa METAIIJIOB
[A-rpynnei [lepuognueckoit
CUCTEMbI XUMHUYECKHX JJICMEHTOB.
76 Harpuii u xanuii: nonyyeHue 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/e12¢26b3
(hbU3UYECKHEe U XUMHUYECCKUE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COEIUHECHUN
OO1as xapakTeprcTUKa METaJIOB
ITA-rpynns Ilepuognueckoit
CHUCTEMbI XUMHYECKUX JIEMEHTOB.
77 Marnuii 1 Kanplui: IOJIy4YeHue, 1 Brbmiorexa LIOK
https://m.edsoo.ru/7¢3e49c0
(bU3UYeCKre U XUMUYECKUE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COEIUHECHUN
JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [JOK
78 1
yCTpaHEeHUS https://m.edsoo.ru/c74bfae9
AIOMUHUHI: NTOTy4YEHUE, Butmnorexa LOK
79 (bu3nUecKre U XUMUYECKHE 1

CBOIZCTBE[, IMPUMCHCHUC

https://m.edso00.ru/0e79b266
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AMpoTepHBIE CBOIICTBA OKCHJIA U
THIPOKCHA ATFOMUHNS,

bu6mmoreka [JOK

80 THAPOKCOKOMILICKCHI aTFOMUHHS, https://m.edsoo.ru/5d12d318
UX PUMEHEHHE

81 Pemenue 3ana4 pa3nuyHbIX TUIIOB
[TpakTrueckas padora Ne 7.

22 Pemenne skcnepuMeHTAIBHBIX bubmmorexa [IOK
3a/1a9 1o Teme "MeTautbl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpymnm"
OO01mas xapakTepucTUKa METaIOB

23 no6ounbix noarpynn (b-rpymnm) bubnnoreka [JOK
[lepuonnveckoii cucTemMbl https://m.edsoo.ru/610d7431
XUMHYECKHX JJIEMEHTOB
Ou3nyecKkue 1 XUMHUIECKHE

84 CBOICTBA XpOMa U €r0 COCAUHEHUH, bubmorexa HOK

https://m.eds00.1ru/991 1bef3

WX IPUMEHEHHE
Baxwuerime coeuHeHUs

85 Mapranna. [lepmaHranat xanus, ero Bubmiorexa LIOK

. https://m.eds00.1u/039d69c8

OKHUCIIUTEIbHBIE CBOWCTBA
du3nIecKue ¥ XUMUICCKHE

26 CBOWCTBA XKeJe3a U €ro bubmuorexa [JOK
coequuenuil. [lomyuenue u https://m.edsoo.ru/1b7{8741
MPUMEHEHHE CIUTaBOB XKele3a
(I)I/I?:I/IquKI/Ie u XI/IM}/I‘—ICCKI/IC ) BuGmiorexa [IOK

87 CBOMCTBA MEIH U €€ COeTMHEHNH,

X IPUMCHCHUEC
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dusnueckue U XUMUYCCKUE
CBOMCTBA IIMHKA M €r0 COCIUHCHMI,

bu6mmoreka [JOK

88 WX IPUMEHEHHE. https://m.edsoo.ru/blf2beal
I'apoKCOKOMITIEKCHI ITMHKA
[TpakTuyeckas padora Ne 8.

29 Pemenne skciepuMeEHTAIBHBIX bubmuorexa [IOK
3a7a4 1o teMe "MeTtauibl https://m.edsoo.ru/abe352ea
moO0YHBIX oArpymm"”

90 Pemenue 3amau pa3nuvHbIX TUIIOB bubmorexa HOK

https://m.edsoo.ru/a8b83d83

O06001IeHNE U CHCTEMATH3ALIHS

91 H3yquIJ{lHoro Marepuala mno TlfaMe Bubmmorexa LIOK

https://m.edsoo.ru/e91{e975

"Metambr"

9 KonrtponbHas pabora no teme bub6nuorexa [IOK
"Meramisr" https://m.edsoo.ru/83f63eal3

93 AHanu3 pe3yapTaToOB KOHTPOJIbHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN

94 YCTOMYHMBOTO pPa3BUTHUSA bubnnorexa [JOK
yenoBedecTBa. [loHATHE O Hay4HBIX https://m.edsoo.ru/080fe1{0
METO/IaX UCCIICOBAHMS BEIIECTB
HayuHble pUHITUIBI OpraHU3aIiH

95 XUMHYECKOTO IPOU3BOICTBA. bubmuoreka [JOK

[IpomblineHHbIE CIOCOOBI
TIOJTyYeHHS BYKHEHTIINX BEIICCTB

https://m.edsoo.ru/2e45a44f
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XUMHUYECKOE 3arpsA3HEHUE

bubmuoreka [JOK

96 OKPYAIOMICH CPeiibl 1 ero ! https://m.edsoo.ru/9f11bf51
ITOCJICACTBHS
97 XuUMHS U 310pPOBbE YEIIOBEKA. | bubmuorexa [IOK
JlexapcTBEHHBIE CpPECTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Poib xumun B
98 o6ecnequIIJ/11H UIIEBON 1 bubmorexa [TOK
https://m.edsoo.ru/1f7b5bd2
0€3011aCHOCTH
99 Kocmernueckue u mapdromMepHbie 1 bubnnoreka [JOK
cpenctBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTEIILCTBE.
100 BamHeﬁmH: CTPOUTEIbHBIE U 1 Bubamorexa HOK
https://m.edsoo.ru/61¢69003
KOHCTPYKIIMOHHBIE MaTepuaibl
XuMHS B CETbCKOM XO3SIMCTBE.
101 Opranudeckrie 1 MUHEPAJIbHBIE 1 Brbmiorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHIE | bubmuorexa [JOK
3HaHWH 1O TeMe https://m.edso00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

BJ'IaI[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIOYaACT!:

OCHOBOIIOJIATAIOLINE TMOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
AIIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-dJEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE U BO30YyKAEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JEKTPOOTPULATENBHOCTb,  CTENEHb  OKHUCIEHMS,
XUMHYECKas CBs3b (G- M T-CBSA3b, KpaTHBIE CBSA3M), TMOpUIM3aLM
aTOMHBIX OpOWTaNel, KPUCTAUIMYECKas peméTka, MOJb, MOJISIpHAs
Macca, MOJSPHBIH 00BEM, MOJIIpHAsS KOHIEHTpAlHsi, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTANIOTHAPATHI, YTIEPOIHbIN
cKeneT, (QyHKIMOHAIbHAs TIpyMIa, pajuKall, U30Mepbl, CTPYKTypHas
dopmyina, wu3zomepuss  (CTpyKTypHas, TreomeTrpuyeckas  (Luc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBL,
KHCJIOPOJ- U a30TCOJEprKalllue COeTMHEHMs, OMOJIOTMUECKU aKTHBHBIE
BellecTBa (YIrJIeBObl, XKUPbI, OEIKH ), MOHOMED, IOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIBl XUMHMYECKMX pPEAKIMHA (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUECKHE, PEAaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpPAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAass  JAMCCOLMAIMs,  CTENEHb
JUCCOLMALINYU, OKHCIUTENb, BOCCTAHOBUTEND, JJIEKTPOJIM3, CKOPOCTH

XUMHYECKOH pCaKknuuu, XUMHYCECKOC paBHOBeCI/Ie)

TEOpUU U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHSI OPraHUYEeCKHX
BeuectB A.M. bytnepoBa, Teopus IEKTPOIUTUUECKON TUCCOLUALINH,
[Tepuonnueckwuii 3akon [[.1. Menneneena, 3akOH COXpaHEHUSI MacChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—IGCKI/Iﬁ SA3BIK XUMHH, MI/IpOB033peH‘—IeCKI/Ie
3HaHUS, JeXKalllie B OCHOBE MOHUMAaHUSI TPUUUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJICHUN, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUU

BEII[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX
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1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTMUECKUe CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HUCITOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
o011e HayyHbIe TPUHIUITEI XUMUYECKOTO IPOM3BOCTBA (HA IpUMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BBISBIIATH:

2.1

2.2

XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITUH,
OPUMEHATh COOTBETCTBYIOIME IMOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEILIECTB M UX IPEBpaILCHHH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U MPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /il 001ee 0CO3HAaHHOIO MOHUMAHUS U OOBbSACHEHUS

CYHIHOCTH MAaTCpraJIbHOIO CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUU MCKAYHAPOAHOro COro3a
TeOpeTH‘ICCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHN W TPHBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHUYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHu4eCcKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBYy pPEarupyroluX BELIECTB,
TermmoBoMy A(PQeKTy peakiuy, HW3MEHEHHIO CTeNeHEeH OKHCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)

C(pOpMI/IpOBaHHOCTB YMCHUA XapaKTCPHU30BaATh 3JICKTPOHHOC CTPOCHUC

aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) U HOHOB
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XUMHUYECKUX 371eMEeHTOB | — 4 mepuonos llepnoanueckoil cuctemsl
JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ysl OHATHUS

S-, p-, d-3IIEKTPOHHBIE OPOUTAIHN, SHEPTETUUECKIE YPOBHU

7.1

7.2

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU COCTUHEHHH 110
[IEpUOJIaM U IPyIIaM

CopMUpPOBAaHHOCTh YMEHHUS COCTaBIATh YPAaBHEHHS XUMHYECKHX
peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii IIOCPEJICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX peaKuit

YpaBHEHUsI pPEAKUMN pa3JIMYHBIX THUIIOB; IOJHBIE U COKpAallEHHbIC
YpaBHEHUs pEaKIUil HOHHOrO OOMEHa, Y4YWUTBhIBasl YCJIOBUA, HpHU

KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

7.3

peakuuii TUAPOIN3a, Peaklnil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

T'HAPOKCOKOMILJICKCOB LIMHKA 1 aJHOMI/IHI/ISI)

CdopMupoBaHHOCTH YMEHHUSI TIOATBEPKAATH:

8.1

HAa KOHKPETHBIX IMpHUMepax XapakTep 3aBHUCHUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OPraHWYeCKUX COEIUHEHU OT KpaTHOCTH U THUIIa
KOBAQJIGHTHOW CBSI3U (G- W T-CBSI3M), B3aUMHOTO BIIUSIHUSI aTOMOB U
Ipynn aToOMOB B MOJIEKYJaX, a TaKkKe OT O0COOEHHOCTEW peaau3aluu

Pa3INYHbIX MCXAaHU3MOB ITPOTCKAHUA peaKI_II/Iﬁ

8.2

XAapPaKTCPHBIC XHUMUYCCKHUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIMMHA

9KCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ

10

10.1

ChopMHpPOBAaHHOCTh YMEHHSI XapaKTEPU30BaTh COCTAB W Ba)KHEUIITHE
CBOICTBa BEIECTB, MPHUHAAISKANINX K OMNpeAeNEHHBIM KiaccaMm U
rpynmnaM COeIUHEHHH (MpOCThle BEIIECTBA, OKCHUIbI, THUAPOKCHUIBI,
COJIM; YTJIEBOJOPOIbI, TPOCTHIE F(UPHI, CIUPTHI, (EHOJBI, aATTbIETHIbI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHBIE d(PUPHI, KUPHI, YTIAECBOIBI,
aMUHBI, aMUHOKHCIIOTHI, OCJTKH)

CdopMUpOBaHHOCTh YMEHHSI MPOBOIUTH PACUETHI MO XUMUYECKUM
dbopMyllaM U ypaBHEHUSM XUMHUYECKHX PEAKIUi C HCIOIb30BAHUEM
(bu3NYECKUX BETNYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO

W3 HCXOJHBIX BEIIECTB JIaHO B BHUJIE pacTBOpa C ONpenenEéHHOMN
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MacCOBOH JT0JIel pacCTBOPEHHOTO BEIIECTBA WU IaHO B M30BITKE (MMEET

IIPUMECH)

10.2

MaccoOBOW MM 00BEMHOM JI0J1H, BBIXO/1a MPOJIYKTA PEAKIIUU

10.3

TEII0BOTO P deKTa peaKIiuit

10.4

00BEMHBIX OTHOILIEHNH Ta30B

10.5

1O HaXO0XKJICHHIO XAMHAYECKOH (l)OpMy.]'II)I BE€IICCTBA

11

12

13

Brnanenue cucremoil 3HaHMII O METOJIaX HAYYHOTO MO3HAHUSA SBJICHUMN
MPUPOJIBI, HCIONB3YEMBIX B E€CTECTBEHHBIX HayKaXx W yMCHHE
NPUMEHATh A3TH 3HAHUSA MPU SKCHEPUMEHTAIBHOM HCCIEAOBAHUHU
BEIIECTB U I OOBICHEHNS XUMHUYECKUX SIBJIEHUH, HMEIOIINX MECTO B
MIPUPOJIE, TPAKTUYECKON NESITEIIbHOCTH YEJIOBEKa M B ITOBCEAHEBHOM

JKHU3HHU

ChopMUpOBaHHOCTh YMEHHUS NPUMEHSTH (KMCHOJB30BaTh) 3HAHUSA O
COCTaB€ M CBOMCTBAX BEUIECTB J/JIsi SKCIIEPUMEHTAIBHON IPOBEPKU
TUMOTE3 OTHOCUTENIFHO 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHUYECKHX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CUCTEMHBIC XMMHUUYECKUE 3HAHUS 7151 OOBSICHEHHS M MPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPUPOAY; AJIsi HPUHATUS

IPaMOTHBIX PEILIEHUM TPOOJIEM B CUTYaIUX, CBSI3aHHBIX C XUMHUEN

ChopMupoBaHHOCTH YMEHHS TUIAHUPOBATh U MPOBOJUTH XUMUYECKHN
AKCIEPUMEHT (II0JIyU€HUE U H3Y4YEHHE CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKLHUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPraHUUECKUX BEIIECTB,
pelleHne  SKCIEPUMEHTANBHBIX  3aJad [0  pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB) C COOIIOACHHUEM MpPaBUI
Oe3omacHOro oOpamieHuss ¢  BellecTBaMM M JJaOOpaTOPHBIM
o0opyioBaHuEeM; (GOPMYIMPOBATH LETU UCCIIEOBAHUS; TPEACTaBIATh
B pa3nu4HOM (opme pe3ynbTaThl HKCIEPUMEHTAa, aHAIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTH

14

CdopMHUpOBaHHOCTh YMEHHSI OCYLLIECTBIISATh LIEIE€HAIIPABICHHbIN MONUCK
XUMHYECKOW HHGPOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuHasl JIUTEepaTypa, CPeiCTBa MAacCOBOW MH(OpMAIUHU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaThb XUMHUYECKYIO
uHopMalnio, nepepadbaTbiBaTh €€ M UCMOIb30BATH B COOTBETCTBUU C

MOCTABJIEHHOW y4eOHOM 3a1aueit
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15

ChopMUpOBaHHOCT YMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(OPMAIMIO C TMO3WIMA JKOJIOTUYECKON Oe30macHOCTH
MOCJIEICTBUI OBITOBOM M MPOM3BOACTBEHHOM JIESTENLHOCTH YeJIOBEKa,
CBSI3aHHOW C TmepepabOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HABATh  OINACHOCTh  BO3JICHCTBUS HA  JKUBBIE  OpPraHU3MbI
ONPENENEHHBIX BEIIECTB, MOHUMAs CMBICI IIOKa3aTellsd MPEACIbHOU
JOMyCTUMOM KOHIIGHTPAllMU, U TMOSICHATh Ha TMpUMEpax CHOCOOBI
YMEHBIICHU M MPENOTBPALLECHUS HMX BPEIHOTO BO3ICHCTBUS Ha

OpraHusMm 4€JI0BCKa
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

XUMHUHN

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeIb CTPOSHHs aroMa. Pacripenenenue
9JIEKTPOHOB IO JHEPreTHYECKUM YpoBHAM. Kitaccupuranmms XUMHYECKHX
anemMeHTOB. OCOOEHHOCTH CTPOEHUSI HYHEPTreTUYECKUX YPOBHEW aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YXKJIEHHOE COCTOSIHHSI aTOMOB. DJICKTPOHHAs

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

[lepuonuueckas cucrtemMa xumudeckux »diaemeHToB .M. Menneneesa.
®usnueckuit cmbica Ilepuoguueckoro 3akona [[.M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB JJIEMEHTOB M HX COEAUHEHHH I10
MepuoJaM M TrpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB MPOCTBIX

BEILIECTB, BOJOPOIAHBIX COCTUHEHUI, BBICIIUX OKCUAOB M THPOKCUIOB
BanentHoctb. DnekTpooTpunareabHOCTh. CTENEeHb OKUCIECHUS

Bunbl xumuueckoii cBs3u (KOBaJIeHTHAs!, MOHHAS, METaJNInYecKasi, BOAOPOHAs)
U MexXaHu3Mbl €€ oOpa3oBaHus. MEXKMOJEKYISIPHbIE B3aUMOICHCTBUA.
BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTPOE€HUA.  THIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTALIMYECKON PEMIETKA

Xumuyeckas — peakuus.  Knaccudukanus — XUMHUYECKMX — peakuuid B
HEOPraHUYeCKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3UYHbIX (PaKTOPOB

TemnnoBbie 3¢ dexTh XUMUYECKUX peakiuil. TepmMoxuMudeckre ypaBHEHUs

O6paTI/IMLIC pCaKknuu. XHMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOINUC Ha

COCTOsSIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense
Onexrponutuyeckas nuccoruanus. CuiabHble U crnadble aekTponuTsl. Cpena
BOJHBIX PAcTBOPOB BEIIECTB: KHUCHAas, HeHTpanbHas, mienouHas. CreneHb

Jucconyanuu. Peakiyy HOHHOTO oOmeHa

1.10

IMaaponus coneii. Monnoe npoussenenue Boibl. Bomopoaueiit mokasarens (pH)

pacTtBopa

CrocoObl  BbIpaK€HHMs] ~ KOHILEHTpAllMd  pacTBOPOB:  MaccoBas  JI0Jid
pacTBOPEHHOIO  BEIECTBA, MOJIIpHAs KOHLEHTpauus. HaceleHHsle u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOI‘ HUApPAThL
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1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCakuunu. HOBCIIGHI/IG BCIICCTB B Cpcaax €

pa3HbIM 3HaueHueM pH. MeTtoabl aiekTpoHHOro Oananca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

23

XUMHYECKHME CBOMCTBA BaKHEHIIMX METAUIOB (HATPUM, Kajaui, KaJbLIH,
MarHui, aJllOMUHUHN, IIUHK, XpOM, JKEJIe30, Mellb) U MX coeauHeHui. OOmmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BaKHEHINIMX HEMETA/UIOB (TajJOreHOB, CEphbl, a30Ta,
dochopa, yriaepoma W KpEeMHHUS) U HX COCAMHCHHH  (OKCHIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHN )

24

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, NPUHAAJICIKAINX K

Pa3JIMUHBIM Ki1acCaM

2.5

#HHPartH## 1 nenTruKanus HEOPraHMIECKUX coeMHeHN. KadecTBeHHbBIE

PCaKllMyu Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHHUYECKON XUMUU

3.1

OCHOBHBIE TIOJIO)KEHHSI TEOPUU XHUMHYECKOTO CTPOCHHUS OPTraHUYECKUX
coenuHennit A.M. BytnepoBa. YTiepoaHbIi CKEIEeT OpraHuYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKON CBSI3H. S- U P-CBSI3U. sp3-, sp2-, sp-THOPUIN3ALNU
opOuTaneit aToMOB yriepoja. 3aBHCUMOCTb CBOWCTB BEIIECTB OT XUMUYECKOTO

cTtpoeHus Mosekya. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTnue o  QyHKOUoOHanbHOM rpynme. OpueHTauuoHHbIE  3(PPEKTHI

3aMEeCTUTEIIEN

33

3.4

3.5

[IpencraBnenne o kinaccupukanuu OpraHuyeckux BemiecTB. HomeHkmaTypa
OpPraHMYECKUX COENMHEHUN (CUCTeMaTHuecKas) W TpUBHAIbHbIE HA3BaHUA

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIA MEXaHH3MEI pCeakuunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuio MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHKE, ETUIPUPOBAHKE,
TEPMUYECKOE pPa3JIOKCHUE, KPEKWHT, u3oMmepu3aius, ropenue. [lomydenue
ankanoB. Iluxmoankanpl. Crnenumduka CBOWCTB IUKIOATKAHOB C MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIIICHUSA

3.6

AnkeHbl. XUMHYECKHE CBOMCTBA: peakluy MPUCOeINHEHN (TaJOreHupOBaHue,
THJIPUPOBAHUE, THAPOTaAJIOTeHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
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nonumepu3anu. IlpomblieHHbIe ¥ Ja0OpaTOpHbIE CHOCOOBI MOMYYEHHUS

AJIKCHOB

3.7

AnkagueHsl. XMMHUYECKHE CBOMCTBA AJIKaJHMEHOB: PEAKLMM IMPUCOECTUHEHUS
(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOPeHUsT U noauMepusanuu. [lomydenue

AJIKaIMCHOB

3.8

AnxuHbl. XMMHYECKHE CBOMCTBA: PeaKIUH MPUCOSINHEHHS (TaJOTeHUPOBaHUE,
TUAPUPOBAHUE, TUAPATALUS, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MOIyYEeHUS
IIOJINMEPOB U JPYIUX MOJE3HBIX NPOAYKTOB. Peaknuum 3amenienus. ['openue
alleTUJIEHA KaK MCTOYHHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHU Ul CBAPKH U

PE3KU METAJIJIOB. HpI/IMeHeHI/Ie allICTUJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H30/Ia: pEakuu 3IEKTPOPHUIBLHOTO
3aMelIeHus], MpHUCOeANHEeHHs (TUIpPUpPOBaHHUE, TajJoreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB Toiyosa. [lomyuenue GeH3zona.
Oco0eHHOCTH XHMHYECKHX CBOWCTB cTHposia. [lomumepm3arus crupoda.

CriocoObl MoTy4eHus: ¥ IPUMEHEHUE apOMaTUYECKHUX YTIIEBOJOPOIOB

3.10

3.11

3.12

3.13

Cnuptsl. [lpenenbHple OJHOATOMHBIE CIHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HaTpueM KaK CIOCO0  YCTAaHOBJICHHMS  HalU4us
TMJIPOKCOTPYNIbI, C  TaJlOr€HOBOJAOPOJAAMU KaK CHOCO0  MHOJy4YeHHUs
pacTBOPUTENICH, BHYTPU- W MEXMOJIEKYJIsApHas Jeruaparanus. Peakums
ropenusi. [lomydenune sTaHona: peakuusi OpOXKEHUs TIIOKO3bI, THUApATALUS
STWIECHA. OTWIEHITIMKOJIb W DJIMLEPUH KAaK IPEACTAaBUTENM IPEEIIbHbBIX

MHOT'0aTOMHBIX CIITMPTOB

®deHos. XMMHYECKHE CBOMCTBA (beHOJ'Ia (peaKI_II/II/I C HaTpueM, T'MApOKCUIAOM

HaTpusi, Opomom). [lomyuenue eHona

Anpneruapl. XMMUYECKUE CBOMCTBA MIPENEIbHBIX aIbJAECTUAOB: THIPUPOBAHMUE;
KayeCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO TpyHIy (peakuus «cepeOpsiHOro
3epkaina», B3aumoaencteue ¢ ruapokcuom meau (I1). [lonydyenue npeneabHbIX
aJbJIETH/IOB: OKHUCJICHWE CIUPTOB, TUApaTanus aneTwieHa. AIIETOH Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH peaKknuu OKUCIICHUS allCTOHA

KapOoHoBbIE KHCHTOTHI. XUMHUYECKHE CBOMCTBA MPEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XHMHYECKHX CBOMCTB MYypaBbUHOM
KuCIOTHl. [lomyueHue mpeneapbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCIICHUE AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpicmue

NpEACIIbHBIC U HCITPCACIIbHBIC Kap6OHOBLIC KHCJIOTHI

3.14

Cnoxuble >¢upbl u kupbl. CHocoObl MOJNy4YeHHUsI CIOXKHBIX 3(UPOB.

OO6parumocts peakuuu sTepudukanuu. lIpumMeHeHHe CIOXKHBIX 3(PUPOB B
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3.15

MUIIEBON U map(roMepHOl NPOMBIIITIEHHOCTH. JKHUPBI Kak CIOXHBIE 3(pUpHI
TJIMIEpUHA M BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA JKUPOB:
T'MJIpUPOBaHUE, OKHUCIEHHE. [ 'MaApoau3, WIM OMBUIEHHE, >KHPOB KaK CHOCO0
IIPOMBIIIJICHHOT'O MOJIy4€HHs COJIel BBICIINX KapOOHOBBIX KUCIOT. MbuUIA Kak

COJIK BBICHIHUX Kap6OHOBBIX KHCIIOT

XUMHUECKHE CBOWCTBA TJIIOKO3bl: pEAKIUM C YYacTUEM CIHUPTOBBIX U
aJIBJICTUAHOM TPYMIT U MOJIOYHOKHCIIOE OposkeHue. [Ipumenenue rimroko3sl, eé
3HAa4YECHUE B )KU3HEIEATEILHOCTY OpranusMa. Jlucaxapuisl: caxaposa, MajlbTo3a.
BoccranaBnuBaroniye M HEBOCCTAHABIMBAIOLIWe Aucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapusl: kpaxmai, rukored. CTpoeHne MakpoMOJIEKYJI
KpaxMasla, TJIMKOreHa M Leunonao3bl. Pdusndeckue CBOMCTBAa Kpaxmana U
LEJII0NIO3bl.  XHMMUYECKHE CBOMCTBAa Kpaxmaja: TMIPOJIM3, KauyeCTBEHHAas
peakius ¢ HoA0M. XUMHUYECKUE CBOMCTBA LEJIIOJIO3bI: THAPOIN3, MOJIyUYeHHE
3¢upoB 1emnonao3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MENK)

3.16

3.17

AMHHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJAOU, KUCIOTaMHU,
peakuusi TOpeHus. AHWIMH KakK TMpPEICTABUTEIh apOMaTUYECKHX aMUHOB.
XHWMHYECKHE CBOWCTBA aHWIMHA: B3aWMOJCHCTBHE C KHUCIOTaMH, OpPOMHOMN
BOJOM, oOkucieHue. IlonydyeHue amMUHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HHUTPOIIPOU3BOJHBIX YIIJICBOAOPOIOB

AMUHOKUCIOTHI M OeJIKM. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHuYecKue
coequHeHusl. OCHOBHBIE aMUHOKHCIIOTHI, OOpasyrouue Oenku. XUMHUECKHe
CBOMCTBa O€IKOB: TMAPOJIN3, IEeHATypalysl, KaYeCTBEHHbIE (IIBETHbBIE) PEAKIINU

Ha OenKu

3.18

CTpOeHI/Ie U CTPYKTypa IOJHUMEPOB. 3aBUCHMOCTh CBOKCTB MMOJIMMEPOB OT
CTPOCHUSA MOJICKYIIL. OCHOBHBIE CIIOCOOBI MOJIYUCHHUA BBICOKOMOJICKYJISPHBIX
COCITMHCHHUIA: PCaKkuy MOJIMMEPHU3ANN U MMOJIUKOHACHCALINH. Knaccmbnxaum{

BOJIOKOH

3.19

#H#HPar### nentudukanus opraHnueckux coenHeHui. Permenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBceAHEeBHOW xu3HU. [IpaBuna Oe3omacHON paboOTHI C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU
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4.2

4.3

Xumus 1 310pOBbe. XUMHS B MEAULIMHE. XUMUS U CEJIBCKOE XO3SIMCTBO. XUMUS
B IPOMBIIIUIEHHOCTH. XUMHUSI U SHEPreTUKA: PUPOIHBIN U TOMYTHBIN HEPTIHOM
rasbl, UX COCTaB U HcIoib3oBaHue. CoctaB HeTH U €€ nepepadoTKa (IIPUPOHbIE

UCTOYHUKH YTJIEBOIOPO/IOB)

XUMHS U 3KOJOTusA. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeabl U €ro
nocneactsus. Oxpana ruapocdepsl, MouBbl, arMochepsl, GiIopsl U (ayHbl OT
XMUMHYECKOro 3arpsisHeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOAYKTOB.

AHBTepHaTI/IBHLIC HNCTOYHHKH SHCPIruu

44

OOu1re npeacTaBIeHUs O MPOMBIIIICHHBIX CIIOCO0aX MOTYyYEHHS] XUMUYECKUX
BEIIECTB (Ha IpUMepe MPOU3BOJCTBA aMMHUAKa, CEpHOM KucnoTsl). UépHas u
uBetHas  Merawlyprus. Crekio W CWIMKaTHasT  IPOMBILIICHHOCTD.
[IpomblnenHast  opranudeckass xumus. CbIpp€ Uil OpraHMYECKOM

IMPOMBIIIJICHHOCTH

Hi##Par### Tunel pacu€THBIX 3a7a4

5.1

5.2
53

54

5.5

5.6

HiHPar#H#Pacu€Tsl Macchl BelecTBa UM 00bEMa ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJHOTO U3 YUaCTBYIOIIUX B

peaKiuy BeliecTB
###Par###Pacuérel TemoBoro adexra peakuu
#H##Par###PacuéTbl 00BEMHBIX OTHOIIICHH Ta30B MPU XUMHUYECKUX PEaKITUIX

#i#HPartH#PacuéTol macchl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB
peaKIyu, eCIi OJHO U3 BEUIECTB JaHO B N30BITKE (MMEET MIPHUMECH )
#H#HPar##Pacuérel MaccoBOM MM 0OBEMHON J1OJTM BBIXO/1a IPOIYKTA PEaKIH
OT TEOPETUIECKH BO3MOKHOTO

#H##HPar#Ht#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOTYKTa
peaKIyu, €CII OJHO U3 BEUIECTB JaHO B BUJE PACTBOPA C ONPEACTIEHHON

MacCOBOM J0JIEH pACTBOPEHHOIO BEILIECTBA

5.7

H#HParfH##Pacu€Thl ¢ HCIOIB30BaHUEM MOHATUI «MaccoBast 10JIs1», «MOJIIpHAs

KOHICHTpaus», «paCTBOPUMOCTL»

5.8

##HPar#H##HaxoxaeHre MoJeKyIsipHON (OpMYJIbl OPraHUYECKOr0 BELIECTBA
T10 €ro IMJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOASIINX B €r0 COCTaB,

HJIN 110 IPOAYKTaM CropaHus
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I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBcKOM
obsnacTu «I'y0epHaTOpCKMid JTHLIEIT»

OIEHOYHBIE MATEPHUAJIbI
Jlemosepcus
B pabote npeactaBneHbl 3a4aHnA 6230BOro, NOBbILEHHOIO M BbICOKOTO YPOBHSA.

PacnpepeneHue 3a4,aHMii NO OCHOBHbIM pasaenam:

Pasgen Kkypca Yncno 3agaHnii
TeopeTnyeckme OCHOBbI  OpPraHWYecKou | 2
XUMUU.

MpeaenbHble yrneBogopoAbl (aNKaHbl). 1
HenpegenbHble yrnesoaopoabl. 2
ApomaTuyecKkume yrnesoaoposbl (apeHbi). 1
MpupoaHble UCTOYHMKKN YTNeBO40POA0B. 1
CnupTbl 1 deHonbl. 1
Anbaernapl, KeTOHbI, KapboHoBble | 2
KWUCNOTbI.

HKupbl. Yrnesogbl. 1
AMMHbI U aMUHOKUCNOTDI. 2
benkn. 1
CuHTEeTUYECKMe noanmepsl. 1
Urtoro: 15

Bpems BbinoNAHEHUA paboTbl
MpumepHOE BpeMA Ha BbINOJIHEHWE 3a[aHUI COCTaBNAET:

1. pans 3apaHuin 6a30BOro YPOBHA CNOXKHOCTU — 1 A0 2 MUHYT;
2. AndA 3a4aHuii NOBbIWEHHOM CNOXHOCTU — OT 2 A0 3 MUHYT;
3. A4nA 3a4aHunii BbICOKOro YPOBHSA CNOXKHOCTU — A0 5-10 MUHYT

Ha BbinonHeHuWe Bceli paboTbl oTBOANTCA 40 MUHYT.
[OononHutenbHble maTepuanbl U 060opyaoBaHue

Mpw npoBeaeHUM paboTbl B KaYecTBe A0MN0NHUTENbHOrO 060pYA0BaHUSA MOXKET UCMONb30BaTLCA
KaNbKyNATOp (415 BbINONHEHMA 3a4aHuA 15).

OueHKa BbINONIHEHUA OTAENbHbIX 3a4aHUi U PaboTbl B LeIOM

1. 3a BepHoOe BbINOJIHEHWE Kaxaoro v3 3agaHuii 1-10 BbicTaBnaetrca 1 6ann, B gpyrom
cnyyae — 0 6annos.
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2. 3a BepHoe BbINOJAHEHME KaxKa0ro 13 3agaHuin 11-13 sbictaBnaetca 2 6anna.
3. 3a oTBeTbl Ha 3agaHua 12 BbicTaBnAetca 1 6ann, ecnn B OoTBETE yKasaHbl ABe Ntobble
umdpbl, NpeacTaBAeHHble B 3TanoHe oTBeTa, U 0 6annoB Bo Bcex Apyrux cnyyasax. Ecam
obyyatoLlelica ykasbiBaeT B 0TBeTe 60/blle CMMBONOB, YEM B NPaBMUIbHOM OTBETE, TO 3a
KaXabIN TNLIHUIA cMMBOA cHUXKaeTca 1 6ann (oo 0 6an10B BKAOYMUTENBLHO).
4. 3a otBeT Ha 3agaHuA 11 n 13 BbictaBnserca 1 6ann, ecnm gonyuweHa ogHa ownbKa, n 0
6annos, ecnu gonyuieHo ase 1 bonee oWNOKN.
5. 3apgaHna 14 n 15 oueHuMBaOTCA B 3aBMCMMOCTM OT MOJIHOTbI M NPaBUAbHOCTU OTBETA.
MaKcrMmanbHbI NepBUYHbIN 6ann 3a BbINOAHEHWE BCen paboTbl — 25.

LLIkana nepeBoaa nepBUYHOro 6anna 3a BbINOJIHEHME KOHTPOIbHOM PaboTbl B OTMETKY Mo 5-HoM

WwKane:
OtmeTtKa no 5-2 4 5
HOW WKane
MepBUYHbIN 0-7 8-15 16-20 21-25

6ann

CTPYKTypa u coaepKaHue AMUarHocTmyeckoi paborbl

Tabnuua 1. Koandumkatop nposepaembix 3/1eMEHTOB COAEPIKAHNA

Kopg
6n0Ka

copgepxxKaHuAa

Kopg
KOHTPO/IMpYyemoro

31eMeHTa

nemeHTbI cogepxxKaHuAa

1. OPTAHUYECKAA XUMUA

1

1.1

Teopvm CTpOeHNA OpraHn4YecKux COQLI,MHeHl/Il‘;iZ
romosiorma n nsomepua

1.2

Knaccuopukauma OpraHMYecKmx BELLECTB.

HomeHKNaTypa opraHMYecKux BelLecTs

1.3

XapakTepHble XUMUYECKMe CcBOWCTBa

yrnesoaopoaos: dJ/IKaHOB, LUMKNO0ANNKaHOB,

a/IKEHOB, [AOWEHOB, aJIKMHOB, apPOMATUYECKUX

yrneBsoa0poaos

1.4

XapaKTepHble XMMUyeckue CBOMCTBA npegenbHbIX
OAHOATOMHbIX U MHOTOaTOMHbIX CMTUPTOB, d)eHona

1.5

XapaKTepHble XMMUYECKMe CBOMCTBA aNbAernaos,
KapbOHOBbIX KUCNOT, CNOXKHbIX 3PUpPOoB
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1.6 XapaKTepHble XUMUYECKUEe CBOMCTBA
a30TcoAEeprKallMX OpPraHMYecKUX COoeaAUHEHWIA:
aMMWHOB M aMUHOKNCNOT.

1.7 BuonorMyeckn BaXKHble BELLECTBA: KUPbl, 6enku,
yrnesoapl (MmoHocaxapuapl, ancaxapugpbl,
noauncaxapuabl)

1.8 B3anmocBsa3b OpraHMYeCKMX COeANHEHN

2. METO/Abl MO3HAHNA B XUMUN.

XMMHUA U KU3HDb

2.1

3KcnepumeHmaanble OCHO8bI Xumuu

2.1.1

Mpasuna paboTbl B nabopatopun. /labopaTtopHas
nocyaa n obopyaosaHue. MpaBuna 6esonacHoCcTH
npu pabote c egKMMM, TOPHOYUMU U TOKCUUYHbBIMM
BelLecTBaMu, CpeacTBamm 6bITOBOM XMMUN

2.1.2

Haquble meToabl UccneaoBaHMA  XMMUYECKUX
Beulecrts

M npeBpaleHnin. MeToabl pasgeneHms cmecen m
OYMUCTKM

Beulecrts

2.1.3

KauyecTBeHHble peaKkuuu OpraHUYecKmx
coeanHEeHUM

2.1.4

OcHOBHble cnocobbl Noly4YeHUs yriesoa0ponos

(B nabopatopum)

2.15

OCHOBHble cnocobbl nony4vyeHmAa opraHN4YeCcKnx

KMcnopoacoaepalimx coeINHEHNM (8
nabopatopun)

2.2

Obwue npedcmassenHusa O MPOMbIUWAEHHbIX
cnocobax noay4vyeHus eaxcHeliwux eeuwjecms.
lpumeHeHue sewjecmes

221

Obwme  HayyHble  MPUHUUMbI  XMMUYECKOTO
npousBoAcTBa (Ha nNpUMepe MPOMbILIEHHOIO
NnoslydeHnsa MeTaHoNa). XMMUYecKoe 3arpasHeHue
OKpY»KatoLLel cpeabl U ero nocneacTsmsa
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2.2.2 MpupogHble  UCTOMHWKU  YINeBOAOPOAOB, UX
nepepaboTka
2.2.3 MpumeHeHMe U3y4YeHHbIX OPraHNYeCKMX BELLECTB
224 BblcOKOMONEKynApHble coeanHEHUA.
2.3 Pacuémel no xumuyeckum copmyaam U
ypasHeHUAM peakyulii
2.3.1 YCTaHOBNEHME MONEKYAAPHON U  CTPYKTYpPHOM

dopmyn BellecTa
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NToroBas KOHTponbHaA paboTa no xumum gna obyyarowmxca 10 Knacca
(ha3oBbiV ypoBeHb)

MHCTPYKUMA NO BbINOAHEHMIO PaboThl.

Ha BbinonHeHWe ntoroeoi paboTbl Nno buonornmn gaetca 40 mmHyT. PaboTa cocTouT 13 Tpex
yacten, BkAtoYatolwmx 15 sagaHuid.
Yactb 1 copeput 10 3aganHuit (1 - 10). K Kaxkaomy 3agaHuio npusoamutca 4 BapuaHTa
OTBETa, U3 KOTOPbIX OANH BEPHbIMN.
YacTb 2 BKAOYaET 3 3a4aHuA ¢ KpaTkum oteeTom (11-13). Mpw BbINOAHEHUM 33aaaHMA 11-
13 3anuwnTe OTBET TaK, KaK YKa3aHO B TEKCTe 3a4aHuA.
Yactb 3 BKAtO4YaeT 2 3afaHuA, Ha KOTopble cneayeT OaTb pa3BepHyTbi oTseT. [pu
BbINONHEHMM 334aHNIM 3TOM YaCTW 3aNULINTE CHaYyana HOMep 334aHK1A, @ 3aTeM OTBET K Hemy.
CoBeTyeMm BbINOMHATb 334aHNA B TOM MNOPAAKE, B KOTOPOM OHU AaHbl. bannbl, nonyyeHHble
Bamu 3a BbINO/IHEHHbIE 334aHMA, CYMMUPYIOTCA. [TocTapaiiTech BbINOJHUTbL Kak MOXKHO 6obLue
3a4aHuUI M HabpaTb Hanbonbluee KonnM4ecTBo 6annoB..
BapuaHrT 1.
Yactb 1. Mlpu ebinonHeHuu 3adaHuli 1-10 ebibepume u3 HECKO/AbKUX 8apUAHMo8 omeema 00uUH
8epHbilii
1. bytagunen-1,3 ABAAeTCA CTPYKTYPHbIM M30MEPOM
1) 6yTteHa-1
2) 6yTeHa-2
3) 6yTnHa-1
4) umknobyTaHa
2. B otmume o1 6yTagmeHa, 6yTaH He BCTyNaeT B peaKLumto
1) aernapmpoBaHua
2) xnopupoBaHusA
3) nonnmepwusaumnu
4) ropeHusn
3. MpoayKTOM rmapaTtaumu aueTuieHa ABaaeTcA
1) MypaBbMHbIM anbaerus,
2) YKCYCHbIVN anbaerng,
3) MypaBbMHana KMcaoTa
4)3TMNoBbLIN CNUPT
4. beH30A BCTYMaeT B peaKkumio ¢
1) xnopmeTaHoOMm
2) aTaHOM
3) conaHom KMucnoTomn
4) ruapoKcMaom HaTpus
5. BepHbl v cnepytowme yTeepKaeHnA o peHone?
A. ®eHON NpoABAAET CBOICTBA CUIbHOM KMCNOTbI.
B. ®eHon pearnpyeT Kak c 6pOMHOI BOAOM, TaK U C a30THOW KUC/TIOTON.
1) BepHo TO/IbKO A
2) BepHo TosibKO B
3) BepHbl 0ba yTBEpKAEHMA
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4) Oba yTBEPKAEHUA HEBEPHDI

6. B cxeme npeBpaLweHnin yKcycHasa Kucaoma = X = 2UYUH BELLECTBOM X ABNAETCA:
1) xnopyKcycHaA KncnoTta

2) auerar HaTpuA

3) aueTtuneH

4) aTnnaueTaT

7. MeTnnammH B3aMMOAENCTBYET C
1) nponaHom

2) xnopMmeTaHOM

3) Bogopoaom

4) ruapoKcMaom HaTpus

8. 3TuNeH MOXKHO NONYYUTb B OAHY CTaguIo U3

1) CH3CH=0

2) CICH,CHCI

3) CH3CHCI

4) CH3COOH

9. NMponaHoOBYIO KMCNOTY MOXKHO NOAYYNTb B pe3ynbTaTe B3aMMoaencTBua
1) nponaHana n Bogopoaa

2) nponaHona-1 n cepHOM KUCNOTbI

3) nponeHa v Boapl

4) nponaHanA v KMcnopoaa

10. MeTaH B n1abopaTtopum MOXKHO NONYYNTb B OAHY CTAAMUIO U3
1) CaC;

2) C;HsOH

3) CHzCOONa

4) CHCl3

Yactb 2. lMpu ebinonHeHuu 3adaHuii 11-13 3anuwiume omeem MakK, KAK yKa3aHO 8 meKcme
3a0aHus

11. YcTaHOBUTE COOTBETCTBME MEXKAY Ha3BaHMEM BELLLECTBA M K1accoM/rpynnoi, K KoTopomy (-
0l41) 3TO BELWLECTBO NPUHAANENKUT: K KaxKaon nos3numm, obosHauyeHHoM 6yKBol, noabepute cooT-
BETCTBYIOLLYIO NO3ULMI0, 0603HaYeHHY0 Uudpoii.

HA3BAHWE BELLECTBA KNACC/TPYNMA
A) meTunbeHson 1) anbpernasbi

B) aHuAnH 2) aMuHbI

B) 3-meTunbyTaHanb 3) aMUHOKMCNOTbI

4) yrneBogopoapl

12.BbibepuTte Tpu BEpHbIX OTBETA



75

[ntoKo3a pearmpyer c:

1) Ag>0 (NHs p-p)

2) H,0

3) CeHs

4) Cu(OH);

5) Al,O3

6) 02

13. YcTaHOBUTE COOTBETCTBME MENKAY ABYMA BELLECTBAMWU U PEAKTUBOM, C MOMOLLbIO KOTOPOro
MOXHO Pas/inymTb 3TM BELLECTBA.

BELLECTBA PEAKTUB

A) BeH30A U rekceH 1) BpomHasa Boaa

B) ByTMH—1 n 6yTMH-2 2) ®eHondTanenH

B) M'ntoko3a n copbut 3) ConAaHaA Kncnota

I MponnoHoBasA KMCNOTa M NPONaHON 4) PactBOp KapboHaTa HaTpus

5) AMMMayHbIN pacTBOp oKkcmaa cepebpa
Yactb 3. llpu evinoaHeHuu 3adaHuli 3moli Yacmu 3anuwume cHa4yana Homep 3a0dHus, d
3amem omeem K Hemy.

14. Hannwute ypaBHEHUSA peaKkuuii, C NMOMOLLbIO KOTOPbIX MOMHO OCYLLECTBUTb caeaylolime

npespaLleHms:

Na, . Pt Cl,, AICL NaOH. C0,. H,O
CH,CH,CH,Br——5 X, =5 X, —— 5 X, ——5 X, — CH,0H

15. PewwnTe 3agauy

Mpw cropaHum 0,45 r ra3006pa3HOro opraHMYeckoro Belectsa Bblaenmnocb 0,448 n (H.y.) 1 yr-
nekucnoro rasa, 0,63 r Boapl 1 0,112 n (H.y.) a3oTa. MNNOTHOCTb UCXOAHOrO razoobpasHoro Be-
wectsa no asoty 1,607. YcTraHOBUTE MONEKYAAPHYIO GOPMY/y STOTO BELLECTBA.
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