Moanucan: babaes AnbbepT

Mwuxaiinosuy
a a e DN: C=RU, S=KemepoBckasi

MpuNoKeHne K coaeprkatesbHoMy

o6nactb, L=Mexaypeyenck, pasgeny ocHoBHOM obpasoBaTesibHOM
T=[upekTop, O="
MYHWN
B B TRE nporpamMmbl cpeHero obLero
OBLUEOEPA3OBATENBHOE .
YUPEXEHUE "CPEAHAS 06pa3oBaHUsA, yTBEPKAEHHOM NPUKA3OM
A ﬂ b 6 e OBLEOBPAROBATENBHASA

LLIKOJA Ne 23™*", o
CHWNNC=04577939308, MBOy COLU N_23
WNHH=421404110491,
E=zbobraz@rikt.ru, ot «30» asrycta 2023r. Ne 60-n

pT G=Anbbept Muxannosuy,
SN=babaes, CN=babaeB

Anbbept Muxannosuy

A OcHoBaHue: s noareepxaato
M Xa M 3TOT AOKYMEHT
MecTononoxeHue: Mecto
noagnucaHusa

[Jara: 2023.10.21 12:31:
JTOBUNY s

Foxit Reader Bepcusi: 10.1.1

PABOYAS TPOT'PAMMA
Yuyeonoro npeamera «XUMMUSA»
YIJIYBJEHHBIA YPOBEHD
(mns 10-11 xmaccoB)

IlnannpyemMble pe3yibTaThbl y4e0HOr0 nmpeamMera « XuMus» (yriry0JieHHbIH YPOBEHb)

JINYHOCTHBIE PE3YJIbTATDI

B CcOOTBETCTBUM C CHCTEMHO-IEATEILHOCTHBIM MOIXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHS TIpeiMeTa «XHMHUS» Ha YpPOBHE CPEIHEro oOmero oOpa3oBaHUS BBIIEICHBI CIEAYIOIINE
COCTaBJISIONINE: OCO3HAHUE OOYYAIONIMMIUCS POCCHMCKOW TPa)KTaHCKOW UACHTUYHOCTH; TOTOBHOCThH K
CaMOpPAa3BHUTHIO, CaMOCTOSITCJIBHOCTH U CaMOOIPEJCICHUI0;, HAIUYME MOTHBALMM K OOyUYCHHUIO;
TOTOBHOCTb U CIIOCOOHOCTh O0YYarOIMXCsl PyKOBOACTBOBAThCS MPHHATHIMUA B OOIIECTBE MPAaBHIAMH U
HOpPMaMHM TIOBEJICHHUS; HAJIMYME MMPABOCO3HAHUS, SKOJIOTUIECKON KYJIBTYpBI; CIOCOOHOCTh CTABUTh IIEIIU
Y CTPOUTH KU3HEHHBIE IIJTAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMera «XHMHUS» OTpaxarT cHOPMUPOBAHHOCTH OIBITA
MO3HABATENBHON W  TPAKTHYECKOW JESATETBbHOCTH OOYdYalomMXCs B TpoIecce  pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MpeaMera «XHMHS» OTpakarT CcHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOM M  TMPaKTMYECKOW  JEATEIBbHOCTH  OOydYaloUMXcsi B IpoIecce  peaau3aluu
00pa3oBaTEeNbHON JAEATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHMS:

OCO3HAHMS O0YYAIONIMMHCS CBOMX KOHCTHTYIIMOHHBIX TpaB U 00S3aHHOCTEH, YBaXKECHHUS K 3aKOHY U
NPaBOIIOPSIKY;

MIPEJICTABICHHUS O COIMATBHBIX HOPMAaX M MPABHUIIAX MEKIMYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMN NEATETLHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U IMMO3HABATEIBHBIX 33124, BHIIOJTHEHUN XUMHUECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHHMAaTh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHTBI JPYTUX TIpH
aHaJM3e pa3IMYHBIX BHJIOB YUEOHOH NESTETHHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAYYHOMY HACJICJNIO OT€YECTBEHHOW XUMUH;

YBaXXCHHUSI K TPOILECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO TNPHIIOKECHUS XUMHH,
OCO3HaHMS TOTO, YTO JaHHBIE HAYKH €CTh pEe3yNbTaT UIMTENbHBIX HAOIIOACHUH, KpPOTOTIMBBIX
IKCTIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPY/Aa YYEHBIX U IPAKTHKOB;

WHTEpEeCa M TO3HABATEIBHBIX MOTHBOB B TOJYYCHHWU W TIOCIEAYIOIIEM aHaiu3e WHPOpPMAIUU O
NEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO OBEJICHHUS;

CIIOCOOHOCTH OIEHWBATh CHUTYAIlH, CBS3aHHbIE C XUMHUYECKUMH SIBICHUSMH, W TPHHAMATh
OCO3HAHHbIE PELICHHs, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TMOBEACHUE M TIOCTYIIKM CBOUX TOBApUIICH C TIO3UIINH HPABCTBEHHBIX U
MIPABOBBIX HOPM U C y4ETOM OCO3HAHUS MOCIECTBUNA OCTYIIKOB;



4) popMHupOBaHUS KYJILTYPbI 30POBbSI:

MMOHUMaHUS IIEHHOCTEH 3I0pOBOT0 U 6€30macHOr0 00pasa KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOmro/ieHnsI TIpaBuiI 0€30MacHOTO OOpaIlleHUsI C BEIIECTBAMH B OBITY, TTOBCEAHEBHON JKH3HH, B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH MPaBUJ WHAUBUAYAIBHOTO M KOJUIEKTHUBHOIO O€30MAacHOrO IMOBEACHHS B
CUTYALUSIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCTEACTBUNA U HETIPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUs aJIKOrOoJisl, HAPKOTHKOB,
KypEeHHUs);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHHKATHBHOW KOMIICTEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON EATEIbHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPYECKON U IPYTUX BUJAX JIESATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE y4acTHUE B PEUICHUHU MPAKTUUYECKUX 3a/1a4 COLMAIBLHON HANpaBIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPAKTHUYECKOMY HU3YYCHHIO MpodeccHil pa3iuyHOro pojia, B TOM YHUCJIE HAa OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HaHUHN 10 XUMHUH;

yYBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yJabTaTaM TPYJI0BOU 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJbHOW TpaeKTOpUH oOpa3oBaHus, Oymymieit
npodeccun W peanm3anud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTHUYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK UCTOUHUKY CYIIECTBOBAHUS JKU3HH Ha
3emie;

MMOHUMAaHHUS TI00AIEHOTO XapaKTepa SKOJIOTMYECKUX MPoOIIeM, BIUSIHUS SKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTHMIKEHUH XWUMHUU Ui pEIIeHUs BOIPOCOB
palMoOHAIBHOTO MPUPOIOIIOIH30BAHNS,

AKTUBHOTO HENpPUSATUS [EHUCTBUM, MPUHOCIIIUX Bpell OKPYXKAlolled MpUPOTHOW cpene, YMEHHs
MIPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTMUECKHE TOCIEACTBUA MPEANPUHUMAEMBIX JEHCTBUM U
MPeI0TBPALIATh UX;

HaJU4Hsl Pa3BUTOTO SKOJOTMUYECKOTO MBIIIJIEHUS, SKOJOTUYECKON KYJIbTYpHhI, OMbITA AESTEIbHOCTH
9KOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCS HMMH B  II03HABaTEIbHOM,
KOMMYHUKAaTUBHOW ¥ COLIMAJIBHOMW TIPaKTUKE, CIIOCOOHOCTH W YMEHHUS aKTUBHO MPOTHBOCTOATH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOM
MIPAKTUKU;

MOHUMAaHUS CTIEIU(PUKN XUMUU KaK HAyKH, OCO3HAaHUA €€ poliu B POPMHUPOBAHUHU PALIMOHAIBHOTO
HAay4YHOT'O MBIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPEJCTaBIeHUs 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE
MPUPOJABI U 4YeJIOBeKa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH W pElIeHUU MPOoOJIeM COXpaHEHHS
MIPUPOTHOTO PABHOBECHSI,

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHOW I[HMBHJIM3AlMU: B €€
I'YMaHUCTHYECKON HANpaBICHHOCTH U Ba)XHOH POJIM B CO3/1aHUM HOBOM 0a3bl MaTE€pUaIbHOU KYJIBTYpHI,
B PEIIEHUU TI00ANBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUUYECKOH,
MUIIEBON M AKOJOTUYECKOW 0€30MacCHOCTH, B Pa3BUTHH MEAUIIUHBI, 0OCCTICYCHUH YCIOBUN YCTEITHOTO
TpyJa 1 SKOJOTHYEeCKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJMy4YaeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHHS
SIBJICHUH OKPYKAIOIIET0 MHUpa U MPOUCXOSIIMMX B HEM H3MEHEHHWM, YMEHHS JejaTh 000CHOBaHHBIE
3aKJIFOYEHHUs HA OCHOBE HAYYHBIX (DAKTOB M UMEIOUIMXCS JAHHBIX C IENbI0 MOJTYYSHHs TOCTOBEPHBIX
BBIBOJIOB;



CHOCOGHOCTI/I CaMOCTOATCIIBHO MCIIOJIB30BATh XHWMHUYCCKUC 3HAHUA U PCIICHHUA HpO6HeM B
peaTbHBIX KU3HEHHBIX CHUTYAIUsX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM NESTEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUU 10 XUMHUH B COOTBETCTBHUHU C JKU3HECHHBIMU HOTpC6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX cepax MpodhecCHOHATLHON IeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yJbTaThl OCBOEHMS IPOrpaMMbl IO XUMHM Ha YpPOBHE CpEIHEro oOIlero
00pa3oBaHMs BKIIOYAIOT:

3HauMMble  JUI1  (OpPMHUPOBaHMS  MHUPOBO33PEHHMS  OOYYaIOIIMXCS — MEXAUCLUIUIMHApHbIC
(MexnpenMeTHbIC) OOIIEHAYYHbIE TOHATHS, OTPaXKAIOUIUE IEIOCTHOCTh HAYYHOH KapTUHBI MHpa M
crienu(UKy METOAOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIus,
SBJICHHE, TPOLIECC, CUCTEMA, HAyYHBIA (PaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue, HaOII0IeHUE, U3MEPEHUE, SKCIEPUMEHT U IpYTHeE);

YHUBEpCAIbHbIC yueOHbIe necTBus (mo3HaBaTebHbIE, KOMMYHHUKATHBHBIE,
peryiasTUBHbIE), oOecrieunBaomue (HopMUpoBaHUE (QYHKIMOHAIBHON I'PaMOTHOCTH M COLIMAIbHOM
KOMIIETEHIIMHN 00Yy4aroIuxcs;

CIOCOOHOCTh 00YYAIOIIMXCS UCTIOJIB30BAaTh OCBOCHHbBIE MEKIUCLUIUIMHAPHBIE, MUPOBO33PEHUECKHUE
3HAHUS U YHUBEPCAJIbHBIC YIeOHbBIE ICHCTBUS B TIO3HABATEIILHOW U COIMAIBHON TPAKTHKE.

MeramnpeameTHble  pe3yabTaThl  OTPaXalOT  OBJIAJCHME  YHHUBEPCAJIbHBIMH  Yy4EOHBIMHU
MO03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYIIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE,

OTIPENIEIATh MENIU ACATCIIBHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTHIKCHHUS, COOTHOCHUTH
PE3YIbTATHI ACATCIIBHOCTH C IMIOCTABJICHHBIMU LCIIAMU,

WCIIOIb30BaTh MPU OCBOSHUW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICIATh XapaKTEepPHBIC
IIPpHU3HAKU OOHATHUI U YCTaHABJIMBATb UX B3aMMOCBA3b, MCIIOJIB30BATh COOTBCTCTBYIOIIUC MMOHATHUA OJIA
OO0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHUI;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IAJId KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYCCKUE PACCYKICHUA (I/IHI[YKTI/IBHI)IG, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBISABJIATH
3aKOHOMEPHOCTH M TPOTUBOPEYUS B pPacCMaTPUBAEMBIX SBICHUSAX, (HOPMYIHpPOBATh BBIBOABI U
3aKJIIOYCHUS,

MPUMEHSTh B MpoIlecce MO3HAHUS HCIOJIb3yeMble B XMMHHM CHUMBOJHYECKHE (3HAKOBBIE) MOJEIH,
Hp606paSOBI)IBaTB MOZCJIbHBIC MPEACTABICHUSA — XUMHAYECKUU 3HAK (CI/IMBOH) DJIEMEHTA, XUMHUYCCKasd
dbopMyna, ypaBHEHUE XUMUYECKOU PEAKIIUU — MPHU PEUICHUH YIeOHBIX TTO3HABATENbHBIX U MPAKTHUECKUX
3aaa4, NPpUMCHATb HA3BAHHLIC MOACIIBHLIC TPEACTABIICHHA IOJId BBIABIICHHA XapPaKTCPHBIX IMPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKITH.

2) 0a30BbIe HCCIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(GhopMyIIMpOBaTh MEIN W 3aJaYd MCCIEAOBAHUS, WCIIOJB30BATh MOCTABICHHBIC W CaMOCTOSTEIIEHO
chOpMyITUPOBAHHBIE BOIPOCH B KAaueCTBE HMHCTPYMEHTA TMO3HAHHMS W OCHOBBI i1 (HOPMUPOBAHHS
TUIIOTE3EI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)K)IGHHfl;

BIIA/IETh HaBBIKAMHU CAMOCTOSITENILHOTO TUTAHUPOBAHUS U MTPOBEICHUST YUEHUIECKIX IKCIIEPHMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAOIOJIATh 3a XOJOM IIPOIlecca, CaMOCTOSITEILHO TPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyaupoBaTh OOOOIIEHUS ¥ BBHIBOABI OTHOCHTEIHHO JTOCTOBEPHOCTH pE3YJIbTaTOB
WCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON padoTe;



npuoOpeTaTh ONBIT YYEHWYECKOH MCCIE0BAaTEIbCKOM W MPOEKTHOM AEATEIHbHOCTH, HPOSBIATH
CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIEHUs MPaKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METO/I0B TIO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGPoOpManuu (HaydHO-TIONMYJISIpHAsl JHUTEpaTypa
XMMUYECKOI'0 CO/IEp’KaHusl, CIIPaBOUHbIe ocoOus, pecypcsl MHTepHETa), aHAIM3UpoBaTh HHPOPMALIUIO
pa3NUYHBIX BHUJAOB U (OpPM TIPEACTABICHUS, KPUTUYECKH OIICHHMBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEYUBOCTb;

(GbopMyIHMpOBAThH 3aMpPOChl M MPUMEHATHh PA3TUYHBIE METOJBI MPU MOMCKE M 0TOOpe MH(OpMAaIuH,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

pUOOPETaTh OIBIT UCTIONB30BaHUS HH(DOPMAITIOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U Pa3TUIHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATH ONTHUMAJIBHYIO (POPMY HpPEACTaBICHUs MHPOPMALUHU (CXEMBI, Tpa(uKH,
JMarpaMMBbl, TaOJIULbl, PUCYHKU U JIpyTHeE);

WCIOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEACTBAa IpU paboTe ¢ XUMHUYECKOW WH(popManuei:
IOPUMEHATh MEXIpeAMeTHble ((pU3MYecKue H MaTeMaTHYeCKue) 3HAaKM M CHMBOJIBL, (HOpMyIbl,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISIHOCTH.

KomMyHHKaTHBHBbIE yHHBepcalbHble Y4eOHbIe JelicTBUA:

3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCY)XTaeMOH TeMbl B XOJ€ JAMalora W/WiIM JAUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (POPMYIMPOBATH CBOM MPEMJIOKEHHSI OTHOCHUTEIHHO BBITOJHEHHS IMPEIOKEHHON
3ajJjauy;

BBICTYNIATh  C [IPE3EHTAL[MCl  pe3yslbTaTOB  I103HABATEIbHOW  JESATEIBHOCTH,  IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIIOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA,
MPAaKTUYECKOH pabOThl MO HCCIECAOBAHUIO CBOWCTB HM3y4aeMBIX BEIIECTB, peaU3aliil y4eOHOTrO
npoekTa, W (GOpPMYIMpPOBATh BBIBOABI 10 pe3yJbTaTaM NPOBEAEHHBIX MCCIENOBAaHUN IMyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe JelicTBHA:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEIBHYIO JESTEIBbHOCTb, ONpPENEsisl
e€ HeJu M 3aJauyd, KOHTPOJUPOBaTb M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IMpeaaraeMblit
TOPUTM JICUCTBUI TP BBHITIOJHEHUH YYEOHBIX W HMCCIENOBATEIbCKUX 3ajlad, BHIOMpaTh HambOoee
3G dEeKTUBHBIN COCO0 MX pelIeHUs C YYETOM MOTYYEHHUs HOBBIX 3HAHMUN O BEIIECTBAX U XMMHUYECKHX
PeaKIusX;

OCYILECTBISATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
[IpenMeTHbIe pe3ynbTaThl OCBOEHMSI MPOTpamMMbl [0 XMMHUU Ha YIrIIyOJEHHOM YpPOBHE Ha ypOBHE
cpeaHero o01ero o0pa3oBaHus BKIIOYAIOT crienupuieckue A1 yueOHOro npeamera « XUMus» HayqHble
3HAHUS, YMEHMS U CLIOCOOBI AEMCTBUM MO OCBOCHUIO, UHTEPIPETALMN U Pe0Opa30BaHUIO 3HAHWUM, BUIbI
JESTeIbHOCTH IO TMOJIyYEHHIO HOBOTO 3HAaHUS M TNPUMEHEHUIO 3HAHUW B pPAa3JIMYHBIX y4EOHBIX
CUTYyallMsIX, a TAK)KE B PEAJIbHBIX JKU3HEHHBIX CUTYalMX, CBI3aHHBIX C XUMHUEHN. B mporpamme no XumMuu
IIPEAMETHBIE PE3YNbTAThI IPEACTABICHBI 10 TOAAM U3YYCHUS.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHmdecKasi XUMHESD OTPaXaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ W 3HAYEHUM OPraHMYeCKOW XHMUU B CHCTEME
€CTeCTBEHHBIX HayK M €€ poiM B O0OECHeueHHH YCTOWYHMBOTO DPa3BHTHs YEJIOBEUECTBA B PEIICHUU
po0JIEM SKOJIOTUYECKOM, SHEPreTHYECKOI 1 MUIIEBOM 0€3011acCHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JJaHUH
HOBBIX  MaTepUaJIOB, HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHEUeHWH  PaIMOHAIBLHOTO
IPUPOJIONIONB30BaHNSA, B (OPMHUPOBAHUU MHPOBO33PEHHMS M OOILEH KyIbTyphl YellOBeKa, a TaKxke
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;



BJIQJICHUE CHUCTEMOW XHMMUYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE TOHATUSA —
XAMHYECKUH DJIEMEHT, aTOM, SIpO M DJICKTPOHHas 00OJI0YKa aToma, s-, P-, d-aToMHbIe OpOHTaIH,
OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToMma, TMOpHAM3alus aTOMHBIX OopOWTanel, WOH, MOJIEKYJa,
BaJICHTHOCTB, DJIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCIICHUS, XMMHYECKasi CBSA3b, MOJIb, MOJIIpHAs
Macca, MOJSIpHBIH OO0BEM, YIJEpOIHBIA CKeNeT, (PYHKIHOHAIbHAS TpYyNNa, pauKall, CTPYKTypHBIE
bopmynbl (pa3BEpHYTBIE, COKpAlllEHHbIE, CKEJIETHbIC), M30MEpPHUs CTPYKTYpHAas M IPOCTPAHCTBEHHAas
(reomeTpuyeckasi, ONTHYECKAsI), U30MEPBI, TOMOJIOTMUECKUN PsiZ, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO-
U a30TCOACpXKAIlUe OPraHUYEeCKUE COCAMHEHHUs, MOHOMED, IOJMMEpP, CTIPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS; TEOpUH, 3aKoHbl (mepuoauueckuil 3axoH [I. W. Menneneesa,
TEOpHUsl CTPOCHUS OpraHudeckux BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEILECTB, 3aKOH
COXPAHEHHUS U NPEBPALLEHUS SHEPTUU IPU XUMHUYECKUX pPEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XUMHUHM, MHPOBO33PDEHUYECKUE 3HAHUSA, JIEKAIUE B OCHOBE IIOHMMAaHWs IPUYMHHOCTH U
CUCTEMHOCTHM XUMHUYECKMX SBJICHHUH; IPEACTAaBICHUS O MEXaHU3Max XUMHUYECKUX pPEaKIHii,
TEPMOJUHAMHUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKAHUs, O B3aHMHOM BIIMSHUM aTOMOB
U TPYIIl aTOMOB B MOJIEKYNax (MHIYKTUBHBIA M Me30MepHbIid 3¢ddekrsr, opuentantsl I u Il pona);
(akKTOJIOrMUeCKUue CBEACHUS O CBOICTBAaX, COCTaBe, IOJIYYEHUH M O€30IaCHOM HCIOJIb30BAHUU
BOXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOH JEATEIIbHOCTH YeJI0BEKa, OOIINX HaYIHBIX
INPUHIUIAX XUMHUYECKOr0 ITPOU3BO/ICTBA (HA MpUMEpE NPOU3BOCTBA METAHOJIa, IepepaboTKU HePTH);

c(OPMHPOBAHHOCTh YMEHHWH: BBIABISATH XapaKTEpHbIE NPU3HAKA MOHATUH, YCTaHABIMBATH UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOILNE MOHATHS IIPU OIMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB
OPraHNYeCKUX COCTUHECHUM;

Cc(OPMHPOBAHHOCTb YMEHUII:

HCIOJIb30BaTh XHMMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBJICHMUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBJIATh YPAaBHEHUS] XMMHUYECKUX PpEAaKUUH U PacKpblBaTh HUX CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTQHOBUTEJIBHBIX PEAKLUUH TMOCPEJICTBOM COCTABJIEHHs 3JEKTPOHHOro OanaHca 3TUX peakuuil,
peaxkiuii HFOHHOTo OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMUI;

U3rOTABIIMBATH MOJEIN MOJIEKYJl OPraHMYECKHX BEILIECTB NI WUIOCTPALUU MX XHMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHMI: yCTaHABJINBATh MIPUHAJICKHOCTh U3YUYCHHBIX OPTaHUUECKUX BEILECTB
[0 UX COCTaBy M CTPOCHMIO K OMNpENeIEHHOMY KiacCy/Tpylie COeAMHEHUM, 1aBaTh UM Ha3BaHUS I10
cucremaruyeckoil HomeHknatype (IUPAC) wu npuBOAUTH TpUBHANbHBIE Ha3BaHUS [UIS OTAEIbHBIX
Mpe/ICTaBUTENIed OpPraHMYECKUX BELIECTB (ITHIIEH, AalleTUJICH, TOJYOJ, TJIULEPUH, 3TUJIEHIJIHKOJIb,
benon, popmanbaeru, aueTaabAerull, aleToH, MypaBbHHAas KUCIIOTA, YKCYCHasl KHCIIOTa, CTeapruHOBasl,
OJIEMHOBas, NAJIbMUTHUHOBAS KHCIOTHI, IJIMLMH, ajJaHWH, MajbTo3a, (PpyKTO3a, AHWIWH, IUBHUHWUI,
U30IPEH, XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OPMUPOBAHHOCTh YMEHUS ONpPEAEIATh BUJ XUMHUECKOH CBSI3M B OPraHMYECKUX COEAMHEHUAX
(KOoBaJIEHTHasi U MOHHAs CBS3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TEOPUHU CTPOCHMSI OPraHUYECKUX BEUIeCTB A.
M. BytnepoBa i1t 00bsCHEHHS 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaThb COCTaB, CTPOCHHE, (PU3NYECKHE M XUMUYECKUE
CBOMCTBA THUNMYHBIX IPEACTABUTEIEH Ppa3JIMYHBIX KIACCOB OPraHMYECKUX BELIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, aJIKCHOB, AJIKAJIMEHOB, AJIKHHOB, aDOMATHYECKUX YIVIEBOJOPOI0OB, CIIUPTOB, aJlbACTH/IOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAUHEHUH M AMUHOB,
aMUHOKHCIIOT, OENIKOB, YIJIeBOAOB (MOHO-, M- W TOJUCAXapHI0B), WIUIIOCTPUPOBATH T'€HETHYECKYIO
CBS3b MEXKIYy HHMMM YPaBHEHMSMH COOTBETCTBYIOIIMX XMMHMUYECKHX PpEaKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX GOpMYIT;

c(OPMHPOBAHHOCTh yMEHUS MOATBEPKIaTh Ha KOHKPETHBIX INpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COCAMHEHUN OT KPaTHOCTU M THIA KOBaJEHTHOH CBA3M (G- U
T-CBSI3M), B3aIMHOTO BJIUSTHHUSI aTOMOB M I'PYIIIT aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YIJIEBOAOPOJHOTO ChIphs (HE(TH,
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NPUPOJHBIN Ta3, Yroyib), CHOCOOBI €ro MepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTH BIAJICHUS CHUCTEMOM 3HAHWMH O E€CTECTBEHHO-HAYYHBIX METOAaX IO3HAHHS —
HaOJIIOACHNN, W3MEPEHUH, MOJEIUPOBAHUU, OSKCIHEpPUMEHTE (PEaJbHOM M MBICIEHHOM) U YMEHHs
IIPUMEHSITH 3TH 3HAHUS;

C()OPMHUPOBAHHOCTh YMEHHS INPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON AEATeNbHOCTH —
aHaM3 W CUHTE3, CpaBHEHHE, 000OIIeHWE, CHCTEMAaTH3allMiO, BBISBICHHUE MPUYHMHHO-CIIEICTBEHHBIX
CBSI3EH — JIJIs U3yYEHUS CBOMCTB BEIECTB U XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHHUH: BBIABIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C TMOHATUSAMH H
IIPEJCTABICHUAMU JAPYIMX €CTECTBEHHO-HAYYHBIX HpPEAMETOB JUIsl 0ojiee OCO3HAHHOI'O IOHUMAaHMS
CYLIHOCTH MaTEPHUAIILHOIO €JUHCTBA MUpPA, UCII0JIb30BAaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKOU XUMHUHU
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHl MO XUMHUYECKUM (OpMyIaM M YpaBHEHHIM
XMMHUYECKUX DPEAaKUUH C HCHOJIb30BaHHWEM (PU3MYECKUX BEIUYMH (Macca, 00BEM razoB, KOJIMYECTBO
BELIECTBA), XapaKTEPU3YIOIIMX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI: pacdy€Tbl IO HAXOXKIACHMIO
XUMHYECKOH (hOpMyJIbl BEIIECTBA IO U3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKHUX 3JIEMEHTOB, IPOyKTaM
CrOpaHus, INIOTHOCTU I'a3000pa3HbIX BELLECTB;

C(OPMHPOBAHHOCTh YMEHHMH: IPOrHO3UPOBaATh, AaHAJIM3UPOBATb U OLEHUBATh C IO3ULMHA
9KOJIOTMUYECKON 0€30MacHOCTH MOCIEICTBUS ObITOBOM M IPOM3BOJCTBEHHON IEATEIBHOCTH 4EJIOBEKa,
CBSI3aHHON C mepepabOTKOM BEIIECTB, MCIOJIb30BaTh MOJIYYEHHbIE 3HAHUS Ul NPHUHITHS TPAMOTHBIX
penieHuit mpoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOATENBHO IUIAHUPOBaTb M MPOBOAMTH XUMHUYECKHM
SKCIIEPUMEHT (MOJY4YeHHE U H3Y4YEHHE CBOMCTB OpPraHMYECKHX BEIIECTB, KAauE€CTBEHHBIE DPEAKIUU
YIJI€BOJOPOJOB Pa3JIMYHBIX KJIACCOB M KHUCIOPOACOACPKAILUUX OPraHMYECKUX BEILECTB, DPELICHUE
SKCIIEPUMEHTAJBHBIX 3a7ady II0 PAacHO3HABAaHUIO OPraHUYECKUX BELIECTB) C COOJIOJCHUEM IPaBUI
Oe3omacHoro oOpallleHHsl C BellecTBaMH U J1abopaTOpHBIM 000pyAOBaHHEM, (OpPMYyIUpOBaThH LENb
HCCIIEN0BAHMS, IIPEACTABIIATH B pa3yInuHON dopme pe3ynbTaThl JKCIIEPUMEHTA,
aHAJIN3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

co0JIr01aTh MpaBmila SKOJIOIMYECKH 11€7€CO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM EATEIbHOCTH
B LIEJIIX COXPAHEHHUsI CBOETO 3/10POBbs, OKPYKAOIIEH IPUPOJAHON CPEbl U TOCTUKEHUS €€ YCTOMYHUBOTO
pa3BUTHS,

OCO3HaBaTb OINACHOCTb TOKCHYECKOTO JCUCTBUS HA JKMBBIE OPraHU3MBl  ONPEIEIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokaszateins [TIK;

aHAJIM3UPOBATh 11€7€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BELIECTB B IMPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTb YMEHHUI: OCYIIECTBIIATH IIEJICHAMPABICHHBINA MTOUCK XUMUYECKON MH(OpMauu
B Pa3IMYHBIX UCTOYHHMKAX (Hay4yHas M yueOHO-HaydHas JIMTepaTypa, CpeAcTBa MaccoBOM MH(oOpMaIu,
WuTepHer u apyrue), KpUTUYECKH aHAM3UPOBATH XMMHUYECKYI0 HH(OpMaluio, nepepadaThiBaTh €€
U MCTI0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHOM yueOHOIl 3a1aueil.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaXaror:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MAaTePUAIBHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
MMO3HABAaEMOCTH SIBJICHUI npupoansl, 0 MECTC U 3HAUCHUHU XUMHUHN B CUCTEMEC CCTCCTBCHHBLIX HAYK U eé
poiiu B 0OECTICUEHUN YCTOMYHUBOTO PAa3BUTHS, B PEIICHUH MPOOJIEM HKOJIOTHUYECKOM, SJHEPTeTUYECKON U
HI/IHIeBOI\/’I 6C3OHaCHOCTI/I, B pa3BUTHU MCIUIHMHBI, CO3AaHWHN HOBBIX MaTCpHajlOoB, HOBBLIX MCTOYHHUKOB
SHEPTUH, B 00ECICUEHUH PAI[MOHATHHOTO MPHUPOIOTONL30BaHUs, B (JOPMUPOBAHUU MHUPOBO33PEHUS H
o0mieil KynbTypbl UelIOBeKa, a TAK)Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEJIE;

BJIaICHHUEC CUCTEMOM XHUMHUYECKHUX 3H3HPII7[, KOTOpasas BKJIIOYACT: OCHOBOIIOJIArarOIIue IIOHATHUA —
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XMMHUYECKHI JJIEMEHT, aToOM, SIpO aToMa, W30TOIIbI, JIEKTPOHHAs 000J0YKa aTtoma, S-, P-, d-aToMHBIE
opOuTaIM, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aToMa, THOpPUAM3aIlds aTOMHBIX OpOHWTaiei, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpPUCTAUIMYECKas pemETKa, XUMHUYEecKas
peaxkuusi, pacTBOp, JJIEKTPOJIUTBI, HEIJIEKTPOIUTHI, JJIEKTPOJIUTHYECKAsT TUCCOLMALUSA, CTENEHb
JMCCOLIMALIUK, BOJOPOIHBIN 1T0Ka3aTellb, OKUCINTENb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XUMUUYECKON
peakiuy, CKOpOCTh XHMHUYECKOW pEaKIMH, XMMHUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHs
EKTPOJIMTUYECKON TUcconnanny, nepuoandeckuil 3ako .M. MenneneeBa, 3aKk0H COXPaHEHHS MACChI
BELIECTB, 3aKOH COXPAHEHMsI U IIPEBPALICHUS] SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH IIOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SA3BIK XHMHHU,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAaHMS IPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SBJICHUN; COBPEMEHHBIE IPEJCTABICHUS O CTPOCHUM BEIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJIIDHOM U
HAJMOJIEKYJIPHOM  YpOBHSX;  HPEIACTaBIECHHS O  MEXaHM3Max  XHMMHUYECKUX  peakuui,
TEPMOJUHAMHYECKHUX

U KUHETHMYECKHUX 3aKOHOMEPHOCTSX HX MpPOTEKaHWs, O XHMHUYECKOM pPABHOBECHUH, pacTBOpax U
JMCIIEPCHBIX cUCTeMaxX; (DaKTOJIOrMYecKUe CBEIECHUS O CBOMCTBAX, COCTABE, MOJYYEHUU U OE3011aCHOM
HCIOJIb30BAaHUN BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOW JEATEIbHOCTH
YeJI0BEKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH XapakTepHbIE TPU3HAKK TOHSTHHA, yCTaHABINBATH UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLINE IIOHATHS IIPA ONMCAHUM HEOPTAaHUUYECKUX BELIECTB U UX
IIPEBPAILCHU;

C(OPMHUPOBAHHOCTh YMEHMS UCIOJIb30BATh XUMHUUYECKYIO CHUMBOJIUKY Ul COCTaBICHHUS (OpMYII
BEUIECTB M YypaBHEHUN XMMHUYECKUMX peakuui, cuctemarnueckyro HomeHkinarypy (IUPAC) wu
TPUBUAJIBHBIE HA3BAHUS OTIEIIbHBIX BEILIECTB;

C(OPMHPOBAHHOCTh YMEHHS ONPEACIITh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKUX
3JIEMEHTOB B COCAMHEHMSX, BHJ XHMHYECKOH CBsS3M (KOBQJIEHTHAs, MOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BU1a XUMHUECKON CBS3U
U TUMNA KPUCTAIJIMYECKOM DPEIIETKH, OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIM MEXaHU3Mbl 00pa30oBaHMs
KOBaJICHTHOU CBSI3H;

c(OPMUPOBAHHOCTh YMEHUM: KJIaCCU(PHUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HMX COCTaBy,
XMMHMUYECKHE PEaKLUU M0 pa3INnYHbIM IPU3HAKaM (YHCIYy U COCTaBY PEArupyOIIUX BEIIECTB, TEIIIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTETIEHEN OKHUCIIEHMSI JIEMEHTOB, OOPaTUMOCTH, YUaCcTHUIO KaTaau3aTopa
U Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBaHUS M KPUTEPUU JUId KIACCU(PHUKALMM H3ydaeMbIX
BEIIECTB U XUMUUECKHUX PEaKIINii;

c(OPMHPOBAHHOCTh YMEHHMS PACKPBIBATH CMBICT Nepuoaunueckoro 3akoHa JI. M. MenpneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00OBSICHUTENbHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

C(OPMHPOBAHHOCTh YMEHMH: XapaKTepH30BaTh dJEKTPOHHOE CTPOEHHE aTOMOB U HOHOB
XUMHYECKHX JJIEMEHTOB NEPBOro—4eTBEPTOro nepuonos Ilepumonnueckon cucremsr .M. Menneneesa,
UCTIOJIB3YSl TIOHSTHS «QHEPreTHYECKUE YPOBHH», «IHEPreTHUSCKUE MOAYPOBHHY», «S-, P-, d-aTOMHbIC
opouTanm», «OCHOBHOE U BO30YKIEHHOE SHEPreTHYECcKue COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMHUYECKMX OJJIEMEHTOB M MX COEAMHEHUH IO
nepuonam u rpynnam Ilepuonnueckoit cucrems! 1. M. MenneneeBa, BaJIEeHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHIE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHME T'€HETUYECKOW CBA3M MEXAY HEOPraHWYECKUMU
BELIECTBAMU C TOMOUIbIO YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MOCPEJCTBOM COCTaBJICHUs AJIEKTPOHHOIO OajlaHca 3TUX pPeakIuil; peakiuil MOHHOro oOMeHa MyTEM
COCTaBJIEHMS HUX IOJHBIX M COKPalUI€HHBIX HOHHBIX YPaBHEHW; pEaKUUil THApPOJIU3a; PpeaKkLui
KOMILIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHHUS);



Cc(OPMHPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHUX peakuuil c
y4€TOM HMX SHEPreTHYECKHX XapaKTEePUCTUK, XapaKTep M3MEHEHHUs CKOPOCTH XMMHUYECKOW peakiuu B
3aBUCUMOCTH OT Pa3lU4HbIX (PAaKTOPOB, a TAKXKE XapaKTEp CMEIIEHUS XMMHYECKOTO PaBHOBECHUS MOJ
BIIMSIHMEM BHEITHUX Bo3jaecTBui (mpunnun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BaTh XHMUYECKHE pEaKIMM, JIeXKAllde B OCHOBE
MIPOMBIIIJICHHOTO TOJIyY€HUsI CEPHOM KHUCIOThI, aMMHaKa, OOIIME Hay4dHble NPUHIUIBl XUMHYECKUX
MIPOU3BOJICTB; 11EJIECO00PA3HOCTh MPUMEHEHHUSI HEOPTaHMUECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIONB3a;

c(OPMHPOBAHHOCTH BIIAJICHUS CUCTEMOM 3HAHHIA O METO/IaX HAYYHOTO IMO3HAHUS SIBJICHUI TPUPO/IBI
— HaOI0IcHHEe, U3MEPEHUE, MOCTUPOBAHNE, SKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH ), UCTIOJIb3YEMbBIX B
€CTeCTBEHHBIX HAyKax, YMEHHMS IIPUMEHATh 3TH 3HAHHUS TPH SKCIEPUMEHTAIBHOM HCCIEI0BAaHUU
BEUIECTB M JJs1 OOBSCHEHUS XMMHUYECKUX SBJICHUM, HMMEIOLUX MECTO B MPUPOJIE, MPAKTHYECKOM
JESTeTbHOCTH YEJIOBEKA U B MIOBCEITHEBHOMN KU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBJISATH B3aMMOCBSI3b XUMHYECKMX 3HAaHUW C TIOHATUSAMH U
NPEJCTaBICHUAMU APYrUX E€CTECTBEHHO-HAYYHBIX NPEAMETOB JUIsi 0oJiee OCO3HAHHOI'O MOHUMAaHHSA
MaTepUaIbHOTO €IUHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHUS MPOBOAUTH PACUETHI: C HCIOJIL30BAaHHEM MOHATHI «MaccoBast OIS
BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILIEHTPALIMS»; MAacChl BEIIECTBA UM 00bEMA rasza 1o U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB; TETIOBOTO
sddekra peakiuu;, 3HaYCHHUS BOJAOPOJHOTO MOKA3aTeNs PACTBOPOB KUCJIOT M IIENOYed ¢ M3BECTHOM
CTETIEHBIO JAMCCOLMAINH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIH OIHO M3
MCXOJHBIX BEIIECTB JAaHO B BHJIE PAaCTBOpa C ONMpeAeNEHHON MacCOBOM JoJiell pacCTBOPEHHOTO BEIeCTBa
WIH JaHO B M30BITKE (MMEET MPUMECH ); TOIH BBIX0/1a TIPOIYKTA PEaKINK; 00bEMHBIX OTHOIICHUH Ta30B;

chOpPMUPOBAHHOCTh YMEHHM: CaMOCTOSITENIbHO IJIAHUPOBAaTh M NPOBOAUTH XUMHUYECKUI
OKCHEPUMEHT (IIPOBEACHUE pEaKIHid HOHHOrO OOMEeHa, MOATBEP)KICHHE KAa4eCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, OMNpEICIICHUE CpPElIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 HHIUKATOPOB,
W3yYeHHE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTb XHMHYECKOH pEaKIHH, pelIeHHe
OKCIIEPUMEHTANIbHBIX 337ady 1o Temam «Mertamisl» U «Hemeramib») ¢ cOOMIOJEHUEM MPaBUI
Oe3omacHOTO OOpamieHuss ¢ BEHIeCTBaMH W J1a0OpaTOpHBIM 00OpynoBaHHEM, (HOPMYyTUpPOBATH IENb
UCCIIEIOBaHMs, TPEICTABISATh B pa3IU4HON (opMe pe3ynbTaThl HKCIEPUMEHTa, aHaJIU3UpPOBaTh U
OLIEHUBATh UX JJOCTOBEPHOCTb;

C(OPMHPOBAHHOCTh YMEHHUH: COONIIO/IaTh MpaBWJIa TOJIb30BAaHUS XMMUYECKOH TMOCylol W
nabopaTOpHBIM 000PYJOBAaHMEM, OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIMSMHU TIO
BBINOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB, 3KOJOIMUYECKH 1[€JIeCO00pa3HOro MOBEIEHUS B OBITY
U TPYIOBOH JEATEITBHOCTH B LEJSIX COXPAHEHHs CBOETO 370POBbsS, OKPYKAIOMIEH MPUPOTHON Cpedbl U
JOCTIKEHUsI €€ YCTOMUMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTo JCUCTBUS Ha JKUBBIE
OpTaHU3MBI OTIPENIEIEHHBIX HEOPTaHNYECKHUX BEIIeCTB, TOHUMas cMbich mokasaresns [1/1K;

c(OPMHPOBAHHOCTh YMEHHM: OCYIIECTBIIATH LI€JICHANIPABICHHBIN MOMCK XMMHUYECKOH MH(OopMaryu
B Pa3JIMYHBIX UCTOYHMKAX (Hay4Has W ydyeOHO-HaydHas JUTepaTypa, CpeAcTBa MaccoBOW MH(pOpMaluy,
WHuTepHeT U apyrue), KpUTHYECKH aHATU3UPOBaTh XUMHUECKYI0 MH(OpMaIuio, nepepadbareiBath €€ U
HCIIOJIh30BaTh B COOTBETCTBUHU C MTOCTABIECHHOMN yueOHOM 3a1aue.

Conep:xxanue yueoHoro npeamera « Xumus» (yrjayojaeHHbIH YPOBEHb)
10 KJIACC

OPT’AHMYECKAA XUMU I
TeopeTnyeckre OCHOBBI OPraHUYECKON XUMUU.
[IpenMer u 3HaYeHHE OPraHUYECKOM XUMUU, MPEACTABIEHHE O MHOrooOpa3uu OpraHUYeCKHUX
COCIUHCHUIM.
DNEeKTPOHHOE CTPOEHUE aToMa YTJIepoJa: OCHOBHOE W BO30YKIEHHOE COCTOsHMs. BaneHTHBIC
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BO3MOXXHOCTH aTOMa yriiepojia. XuMHUIecKasl CBSI3b B OPraHUYECKUX COCNUHEHUSAX. TUIBI THOPUIN3AIIH
aTOMHBIX opOuTanei yriaepona. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBSI3M (OOMEHHBIN M JOHOPHO-
aKIenTopHblid). TUIBl MepeKkphIBaHUS AaTOMHBIX opOuTaned, - u m-cBs3u. OnuHapHas, NBOWHas U
TpoitHas cBsi3b. CriocoOBI pa3phiBa CBSA3EH B MOJIEKYJIaX OpraHu4ecKkux BemiecTB. [loHaTre o cBoOogHOM
paaukaie, Hykieoduie u snekrpodure.

Teopust cTpoeHHsT OpraHMYecKkux coeauHeHuit A.M. ByTiepoBa U COBpeMEHHbIE TPEACTABICHUS O
CTPYKTyp€ MOJIEKYyJ. 3HAuU€HHE TEOPUM CTPOCHHUS OPraHUYECKMX COEAUHEHUH. MoneKkynspHble U
CTpyKTypHBIE (Qopmyibl. CTpykTypHbIe (OpPMYJBl pa3iHYHBIX BHUJIOB: pa3BEPHYTas, COKpallEHHas,
ckenetHast. M3omepus. Buabl nzomepun: CTpyKTypHas, MPOCTPAHCTBEHHAsA. DIEKTPOHHBIE 3((DEKTH B
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U ME30MEpPHBIi 3(PPeKThI).

[IpencraBnenue o KiIacCUpHUKAIMKA OPraHUYecKux BemiecTB. [loHATHE 0 (HYHKIIMOHANBHON rpymIie.
I'omonorusa. I'omonoruueckue psapl. CucremMaTudeckass HOMEHKIATypa OpPraHHMYECKUX COEIMHEHUI
(IUPAC) u TpuBHanbHble HA3BaHUS OTJEIBHBIX MIPEICTABUTEIICH.

OcoOenHoctn W KiaccupuKalus OpraHM4eckux peakiuil. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHbBIE
peaxkiuy B OpraHMYECKON XUMUH.

DKcrnepuMeHTAIbHbIE METO/IbI U3YUEHHUs BEIIECTB U WX MPEBpalICHUI: 03HAaKOMIIEHHE ¢ 00pa3amMu
OpPraHMYECKUX BEIIECTB U MaTepuaJlaMd Ha MX OCHOBE, OIBITHI 110 IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHUM (IUIaBlIeHUE, OOYTIIMBAHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETeH MOJEKYT
OpPraHUYECKUX BEILECTB.

YrieBogopobl.

Anxanel. ['oMonormueckmii psij  ajkaHoB, oOmas (opMmyna, HOMEHKIATypa H H30MEpHS.
DNEeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOSHUE MOJEKYNl allkaHOB, SP3-TUOPUIM3AIUS aTOMHBIX
opbOwuTaneit yriepoja, 6-CBsi3b. OU3NYECKUE CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOMCTBA aJIKaHOB: pEaKIMM 3aMEIICHUs, W30MEpHU3aluu, ACTUIAPUPOBAHUSA,
LUUKIU3alUY, TUPOJIN3a, KpEeKUHra, ropeHus. IlperncraBieHne o MeXaHHW3MeE peaklUUi paJuKalbHOTO
3aMelIeHUS.

Haxoxnaenue B npupoae. CriocoOb! oJIydyeHus: ¥ IPUMEHEHUE AJIKaHOB.

Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa Hu u3oMepus. OcOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MajbIX (IUKIOMPONAH, ITUKIOOYyTaH) M OOBIYHBIX (IUKIIOTICHTAH, ITUKIOTCKCaH )
UKII0ankaHoB. CrocoObl MOTyYeHHS ¥ IPUMEHEHHE IUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psin ankeHoB, oOmias (opmyna, HOMEHKIATypa. OJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT aIKeHOB, SP2-THOPUAU3AIIHS aTOMHBIX OpOUTaseil yrueposaa, 6- u
n-cBsi3U. CTpyKTypHas M TeoMeTpuueckas (1uc-TpaHc-) uzomepus. dusnyeckne CBOWCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU MPUCOCAUHEHUs, 3aMEUICHUsI B O-TIOJOKEHUE TpPHU JBONHOM CBS3H,
nonuMmepusanuu 1 okucieHus. [Ipasmiio MapkoBHukoBa. KauecTBEHHbIE peaklid Ha JBOMHYIO CBS3b.
CriocoObl MosTyyeHHsl 1 IPUMEHEHHUE aJIKEHOB.

Anxaguensl. Knaccudukanusa ankaaueHoB (CONpsDKEHHbBIE, W30JIMPOBAHHbIE, KYMYJIHPOBAHHBIE).
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB COMPSOIKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeauHenue. [lonmumepuszanus conpsk€HHbIX AMeHOB. CrocoObl MONY4YeHHs M MpUMEHEHHUE
AJKaJUEHOB.

Ankunbl. ['omonormyeckuit psjm  ankuHOB, o0mas ¢Gopmysna, HOMEHKIATypa H  H30MEpHs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aIKMHOB, SP-THOPUAM3AIIHIS aTOMHBIX OpOHUTaneit
yraepoaa. Pu3nyeckue CBOHCTBA QJKHMHOB. XHMHYECKHME CBOMCTBAa: peakUuu MpUCOEIUHEHUS,
JUMEpHU3allMM U TPUMEpHU3alMK, OKUcIeHUus. KuciaoTHble CBOWCTBA alKMHOB, MMEIOLIUX KOHIIEBYIO
TpoliHyIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOMHYIO CBsA3b. CrocoObl MOMydeHUS M MpUMEHEHHUE
AJIIKUHOB.

ApomMaTtudeckue yrieBoaopoAbl (apeHsl). ['oMonornuyeckuit psig apeHoB, obmas ¢dopmya,
HOMEHKJIATypa W H30Mepus. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH307a.
duznyeckre CBONCTBA apeHOB. XMMHUECKHE CBOMCTBA OEH30J1a M €ro TOMOJIOTOB: peakluy 3aMeIIeHUs
B OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOJHOM pajHKalle, peakiuu MPUCOCTUHEHNS, OKUCICHNE TOMOJIOTOB
oenzomna. [lpencraBienre 00 OPHEHTHPYIOMIEM JCHCTBUU 3aMECTUTENEH B OCH30JIPHOM KOJBIE Ha
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puMepe ANKWIBHBIX PAJANKAIOB, KapOOKCHIBHOW, THAPOKCWIBHON, aMHHO- U HUTPOTPYIIHI, aTOMOB
raioreHoB. OCOOEHHOCTH XWMHYECKHX CBOWCTB crtupoisa. I[lomumepusamus ctupona. CrocoOs
MOJIYYEHUSI U TPUMEHEHUE apOMATUUECKUX YTIIEBOIOPOIOB.

[Tpuponnuerit ra3. [lonyraeie HedTsHBIC Ta3bl. HedTh n e€ mpoucxoxaenue. KameHHBIM yrois u
OpOAYKTHl ero nepepaborku. CriocoObl mepepabOTKM HEPTHU: TMEepPeroHKa, KPEKUHT (TepMHUYECKUM,
KaTaJuThuueckuit), pucdopmunr, nupoiu3. I[IpomykTsl nepepaboTku HedTH, HUX TNPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enetnyeckas CBS3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHUE T'aJIOTEHIPOM3BOJHBIX YIJIIEBOJIOPOAOB. Peakiuu 3aMeleHus rajoreHa Ha
TUJIPOKCOTPYMIY, HUTPOrPYMIY, LHUAHOTPYIIYy, amMUHOrpymnmy. [leficTBME Ha TralloreHIpou3BOIHBIC
BOJIHOI'O M CIIMPTOBOrO pacTBOpa WIENOUU. B3auMoaencTBue QuUrajaoreHaJIKaHOB C MarHMUEM M LIUHKOM.
[lonsiTHE O  METAJUIOOPraHUYECKUX  COelMHEHHusX. lcrmonp3oBaHME — TalOr€HIIPOU3BOIHBIX
YII€BOAOPOAOB B OBITY, TEXHUKE U IPH CUHTE3€ OPraHUYECKHUX BEILECTB.

DKCrepuMEHTAIbHbIE METOJIbI M3YYEHHs BEUIECTB M HUX IMpPEeBpaLICHHI: H3ydeHHe (U3HUECKUX
CBOMCTB YIJIEBOJAOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEaKLUi YIJI€BOJOPOIOB PA3IMUHBIX KJIACCOB
(obecuBeurnBaHue OpOMHOM WM HOJHOM BOJABI, pacTBOpa IE€pMaHraHaTa Kajus, B3auMOJCHCTBHE
alleTHJIeHA ¢ aMMHAYHBIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOE OOHapyKEHUE YIiiepoja |
BOJIOPOJIa B OPTaHUYECKUX BEILECTBAX, MMOJyYCHHE ATHIIEHA M U3yYEHHE €r0 CBOMCTB, O3HAKOMIICHUE C
koiekusivu «Hedpte» n «Yrompy, ¢ o0pa3maMu ImiactMace, KaydyKOB M PE3HHBI, MOACIHPOBAHHE
MOJIEKYJT YTJIEBOJOPOOB U TaJIOT€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kucnoponcoaep:xaiiiue opraHidecKkue COeMHEHMS.

[IpenenpHble ogHOAaTOMHBIE cnHUpTh.. CTpoeHHWE MOJEKyNn (Ha HpUMepe MEeTaHoJa M ATAHOJA).
I'omomornueckuii psim, obmas Gopmyra, W30Mepusi, HOMEHKIATypa W Kiaccupukamus. Duzndeckue
CBOMCTBAa MpENEIbHBIX OJHOATOMHBIX CHUPTOB. BoooponHble CBA3M MEXAY MOJEKyJIaMd CIHPTOB.
XYUMHUYECKUE CBOMCTBA: pEaKLUMM 3aMElICHUs, JerujapaTallii, OKHCIEHHUS, B3auUMOJCIHCTBUE C
OpPraHMYECKMMHU U HEOpraHMYeCKHMMH KucioTamu. KadecTBeHHas peaklds Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue 53TaHONAa M MeETaHOJAa Ha oOpraHu3M ueioBeka. CrocoObl TOJyYeHUS U NPUMEHEHUE
OJTHOATOMHBIX CIHPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U n3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHUECKUX CBOWCTB.

MHOroaToMHbI€ CHOUPTHI — JTUICHTIUKONb U TiuiepuH. Dusnyueckue M XUMHUYECKHE CBOMCTBA:
peakuuy 3aMelIeHHs, B3aUMOACHCTBME C OPraHWYeCKUMU M HEOPraHMYEeCKUMH KHCIOTaMH,
KaueCTBEHHas peakuus Ha MHOroaroMHele cnuptThl. llpencraBieHne o MexaHU3Me peakuui
HYKJICOPUIBHOTO 3amerieHus. JleiicTBue Ha opranu3M udenoBeka. CrocoObl MONyYeHUSI U MPUMEHEHHE
MHOT'0aTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIHUSHUE THJIPOKCOTPYNINBl U OEH30JBHOTO sjpa.
Odwusznyeckue cporictBa GpeHona. OCOOEHHOCTH XUMUYECKUX CBOMCTB deHona. KauecTBeHHBbIE peakiuu Ha
¢enon. TokcuunocTh ¢eHona. CrocoObl nomydeHust U npuMeHeHue ¢exona. OeHoapopmanbaeruaHas
cMoJIa.

KapOonumnbHble cOeTMHEHUS — albleruibl U KETOHBL. DJEKTPOHHOE CTPOEHUE KapOOHUIbHOMN
rpynmnsl. ['oMonorudeckue psabl allbJeruI0B U KETOHOB, 00mas (GopMyna, n30Mepus U HOMEHKIIATypa.
@uU3NYECKUE CBOMCTBA aJbJIETU0B U KETOHOB. XMMHUYECKHE CBOKMCTBA AJIBJACTHIOB U KETOHOB: PEAKIIMHU
npucoeauHenus. OKUCIeHNEe allbJeTUI0B, KAYECTBEHHBIE peaKlMu Ha anbaerubl. CriocoObl MOTydeHUs
Y TIPUMEHEHHUE aJbJCTUIOB U KETOHOB.

OnHOOCHOBHBIE TpeiebHbIe KApOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOSHHS MOJIEKYN KapOOHOBBIX
kucnotT. 3omepust 1 HoOMeHKIaTypa. Ou3ndeckue cBOMCTBA OJHOOCHOBHBIX NMPEAEbHBIX KapOOHOBBIX
KHCIOT. BoJOpoAHBIE CBS3M MEXKIy MOJEKylTaMH KapOOHOBBIX KHUCIOT. XHUMHUYECKHE CBOMCTBA:
KHCIIOTHBIE CBOMCTBA, peakius 3TepuUKallu, Peakluud C YYaCTHEM YIJIEBOJOPOIHOrO pajuKaa.
Oco0OeHHOCTH CBOWMCTB MYypaBbUHON KHUCIOTHL. [lOHSATHE O MPOW3BOAHBIX KapOOHOBBIX KHCIOT —
CIOXHBIX 3¢upax. MHoOrood6pasue KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMPECTbHBIX H
apoOMaTHYeCKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BeICHIMX KapOOHOBBIX KHCJIOT: CT€APUHOBAs, MaJbMUTHUHOBAS, OJEUHOBAs, JTUHOJEBA,
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JIMHOJIEHOBAsI KUCIAOTHL. CrIOCOOBI MOTy4eHNs U PUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsl. ['omonormyeckuii psin, obOmas ¢opmyna, H30MEpUs W HOMEHKIATYpa.
@u3nyecKue U XUMHYECKHE CBOMCTBA: TUAPOJIA3 B KUCIION U IIEJIOYHOU Cpeae.

Kupsei. Ctpoenue, Gpuzndeckue U XUMUUECKHE CBOMCTBA KUPOB: TUIPOJIIN3 B KUCION U IICIOYHOU
cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COAEPIKALIMX OCTATKH HEMPEIEeNbHBIX KUPHBIX KUCIOT. JKUPHI B
IPUPOJIE.

MpBLT4 KaK COJIM BBICIIUX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmas xapakTepucTUKa yriaeBonoB. Knaccudukainus yriaeBogoB (MOHO-, JH- M TOJHCAXAPHJIbI).
Mounocaxapupl: IOK03a, (pyKTo3a, rajakro3a, pubosa, ae3okcupubo3a. duznyeckue CBOICTBA U
HaxoxaeHue B npupoae. DorocuHTe3. XHMHYECKHE CBOMCTBA TIJIKOKO3bl: PEAKIUMU C Y4YaCTUEM
CHUPTOBBIX U aNbJETUIHON TPYII, CHUPTOBOE U MOJIOUHOKHUCIIOE OpoxeHue. [IpuMenenue rirokossl, eé
3HAUEHUE B JKU3HEIEATEIBHOCTH oOpraHusma. Jlucaxapuiel: caxapo3a, MajlbTo3a M JIAKTO3a.
BoccranaBnuBaromue 1 HEeBOCCTaHaBIMBaKOLIME Aucaxapuibl. ['maponus nucaxapuno. Haxoxnenue B
npupose u npuMmeHenue. lomucaxapuapl: KpaxMai, INIMKOTEH M LeUI0103a. CTpoeHUuE MaKkpOMOJIEKYI
KpaxMmaja, IIMKOreHa M LeUI0I03bl. PU3MUecKHe CBOMCTBA Kpaxmalla M LEJUIIOJIO3bl. XUMUYECKUE
CBOMCTBA Kpaxmajia: TMApPOJIN3, KAUYECTBEHHAs] PEaKUs C MOJOM. XMMHUUECKHE CBOICTBA LIEJUIIOJIO3BL:
TUAPONU3, TMoiydeHue S(GUpoB NeI0n03bl. [loHSATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIENK).

DKCIepUMEHTAIbHbIE METO/bl U3YUEHHUs BEIIECTB U MX MPEBPALICHUN: PACTBOPUMOCTh Pa3IMYHBIX
CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAaHOJIA C HATPUEM, OKHCIIEHHE 3TUJIOBOIO CIUpPTa B albJETrU] Ha
packaji€HHONM METHOW TMPOBOJIOKE, OKHCIEHHE 3TUJIOBOTO CIHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUATIOB), KAYECTBEHHBIE PEAKUUU Ha aIbACTUAL (C THUIPOKCHUIAOM
muammuHcepeOpa(l) u ruapokcuaom menu(Il)), peakumst riaunepuna ¢ rugpokcuaom  meau(Il),
XMMHUYECKHE CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBHE pacTBOpa IJIIOKO3bl C
ruapokcuaom meau(Il), BlaumoneiicTBue kpaxmasua ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TemaMm «CrupThl ¥ PeHosl», «KapOoHoBbIe KUCTOTHI. ClioKHBIE 3)UPBD».

A3oTcoaepKalue OpraHn4ecKue CoeIMHEHUSI.

AMUHBI — OpraHWYECKHE MPOM3BOAHBIE aMMuaka. Kiaccudukamuss aMuHOB: amupaTHYECKHEC U
apoMaTHuYecKue; TMEepBUYHbIC, BTOpPHYHbIE W TpeTuuyHble. CTpoeHue MoJekyn, obmas Qopmyna,
M30MepHs, HOMEHKJIAaTypa U (U3NYECKHe CBONCTBA. XHUMHYECKOE CBOMCTBA alM(PaTHUECKUX AMUHOB:
OCHOBHBIE CBOMCTBA, AJIKWJIUPOBAHHUE, B3aUMOJCIHCTBHE NEPBUYHBIX AMUHOB C a30THUCTOM KHCIIOTOM.
Conm aJIKuIIaMMOHHSL.

AHWIIMH — NIpEJCTaBUTEIh aMUHOB apoMatuyeckoro psaa. CTpoeHne aHuiauHa. B3aumMHoe BiIMsiHUE
TPYIIl aTOMOB B MOJIeKyJie aHuiInHA. OCOOCHHOCTH XMMHUYECKMX CBOWCTB aHWIMHA. KadecTBeHHBIE
peakiuu Ha aHuiIuH. CrnocoObl TOMy4YeHHS W NpuMeHeHHe anudaruyeckux amuHOB. [lomyueHue
aHWJIMHA U3 HUTPOOEH30a.

Amunokucnotel. Homenknatypa u uzomepust. OTaenbHble TPEACTABUTENH 0.-aMUHOKHUCIIOT: TIIUIUH,
anaHuH. Pu3nYecKue CBONCTBA aMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT Kak aM(OTEpHBIX
OPraHMYECKUX  COCJUHEHM, peakius MOJUKOHACHCAllMK, OOpa3oBaHME TMENTUIAHOW  CBS3H.
buonornueckoe 3HaueHre aMMHOKUCIOT. CHHTE3 U THIPOJIN3 TIENTH/IOB.

benku kak mnpupoaneie monuMmepbl. llepBuuHas, BTOpWYHass M TPETUYHAs CTPYKTypa OEIKOB.
XuMHYecKue cBOMCTBA OENKOB: THAPOJIN3, ACHATYpallisl, KaYeCTBEHHbIE PEAKIIMU Ha OEIIKH.

DKCcrepuMEHTAIbHBIE METOIbI U3YUYCHHsSI BEIIECTB M X MPEBPAIlEHUI: pacTBOpEeHUE OEIKOB B BOJIE,
JeHaTypanus OCNKOB MPHU HArpeBaHWH, IBETHBIC PEAKIMH Ha OEJTKH, PEIICHHE DKCIIEPUMEHTAIbHBIX
3a/lad4 10 TeMaM «A30TCOJEpKalllue OPraHUYECKHe COequHEHus» U «Pacmo3HaBaHHe OpPraHMYECKHX
COCIMHEHUI.

BricokoMounekysipHbIE COETMHEHMUS.

OCHOBHBIE TOHATHSI XUMHUU BBICOKOMOJIEKYIISIPHBIX COCTMHEHU: MOHOMED, TIOJIUMEDP, CTPYKTYPHOE
3BE€HO, CTEIMEHb IMOJIMMEpU3aluu, CpeaHss MoJeKyJsipHas wMacca. OCHOBHbIE METOABl CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN — MOJTUMEPHU3aIINsI U TTOJTUKOHICHCAITHSI.
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[Tonumepusle wmatepuanbl. [lmactMacchl  (MOAUATHIICH, TOJUIPONWICH, MOJUBUHWIXIJIOPU]I,
MOJIUCTUPOJI, TOJIMMETUIMETaKpUIAT, MOJUKapOOHaThl, MoJMATHIEHTepedTanar). YTunuzauus U
nepepaboTKa MIacTUKa.

DnacToMephl: HATypajdbHBI KaydyK, CHHTETHYECKHE KaydykKH (OyTaJMEeHOBBIHA, XJIOPOMPEHOBBIMH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3una.

Bonokna: HatypanbHbie (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETUYECKUE (KAaIIPOH U JIAaBCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHus (TeduioH, KeBlap, SJIEKTPOIPOBOISIINE TOJTUMEPHL,
OunopasaraeMbie IOTUMEPHI).

DKcrepuMeHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALIECHUI: 03HAKOMIIEHHE ¢ 00pa3amMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «Pacro3HaBaHue MIacTMacc U BOJIOKOH.

Pacuérnsle 3anaun.

Haxoxnaenue MonekymnspHOil (GopMysnbl OpPraHMYECKOTO COEAMHEHHsS] [0 MAacCOBBIM  JOJISIM
SJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAXOXJIEHUE MOJIEKYISIPHOH (OPMYINIBI OpraHUYECKOTro
coenmuHEeHHS 10 Macce (00BEMY) TPOIYKTOB CropaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY)
MPOJYKTOB PEAKIIUHU ¥/WIIM UCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OPraHHUECKOTO
BEIIECTBA Ha OCHOBE €r0 XMMHUYECKUX CBOWCTB WIJIM CIIOCOOOB MOJYYEHUS, ONpPEIeICHHE JI0JIM BBIXOAa
MIPOJYKTA PEaKUu OT TEOPETUUECKH BO3ZMOXKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBs3€ll INpU U3ydyeHUU opraHudeckod xumuum B 10 kiacce
OCYILIECTBIISICTCSL Yepe3 HCIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSTHI, TaK M TOHSATUH,
MIPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYUHBIH (DaKT, rTUNOTE3a, TEOPUSs, 3aKOH, aHAJIH3,
CUHTE3, Ki1accudukanus, HabJtoIeHue, U3MEPEHNE, SKCIIEPUMEHT, MOZIEIb, MOJEIIUPOBAHHE.

@duzuka: MmaTepus, aTtoM, JJEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, SHEPreTUYECKHl YpOBEHD,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHUE BEIIeCTBA, (PU3WYCCKHEC BEIUYHUHBI, CIMHHIIBI
U3MEpEHUs], CKOPOCTb, PHEPIHsl, Macca.

Buomorusi:  kjerka, opraHu3M, OSKocucTeMa, Oumocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U reTepoTpodHBI TUI MHUTAaHUSA, OpOKeHUe, (POTOCHUHTE3, TbIXaHUE, OCNKH, YTIeBOJBI,
KUPBI, HYKJICMHOBBIE KUCJIOTHI, JEPMEHTHI.

I'eorpacdus: mone3Hble HCKOMaeMble, TOTLIHUBO.

TexHonmorHsa: TNHINEBbIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS, MOIOIINE CPEJICTBA,
Marepuabl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnueckne OCHOBBI XUMUH.

Atom. CocTaB aTOMHBIX sifiep. XuMuueckuii anemeHnt. M3otonsl. CTpoeHHE IEKTPOHHBIX 000I04YEK
aTOMOB, KBaHTOBble 4MCJAa. OHEPreTHYeckue YpPOBHU M MOJYPOBHHU. ATOMHBIE OpOMTAH.
Knaccupukaius XuMU4eckux 3JieMeHTOB (s-, p-, d-, f-amementsi). PacmpesencHue 31€KTPOHOB O
aTOMHBIM OpOUTANIIM. DJIEKTPOHHBIE KOH(PHUTYpAI[H aTOMOB 3JIEMEHTOB MIEPBOr0O—4ETBEPTOTO MEPHOIOB
B OCHOBHOM M  BO30OYXIEHHOM  COCTOSIHHMH,  DJIEKTPOHHbIE  KOH(UTrypaluu  HOHOB.
ONEeKTPOOTPULIATEIBHOCTD.

[Iepnonnueckuit 3axkoH u llepnoguyeckas cucrema xumuueckux simeMeHToB [[.M. Menpaeneesa.
Cas13p nepuoanueckoro 3akoHa u Ilepuonnyeckoil cUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpUel CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BELIECTB IO IPYIIaM M MepuojaM. 3HaueHHe MepUuoInIecKoro
3akoHa /[.11. Menneneena.
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XuMunueckas CBs3b. BUIbl XUMHUUECKOMN CBS3U: KOBAJICHTHAs, HOHHAsA, MeTaJuInyeckasi. MeXaHu3mbl
00pa3oBaHMs KOBAJEHTHOM CBSI3M: OOMEHHBIN

U JOHOPHO-aKUENTOPHbIM. OHepruss W AIMHAa CBs3u. [loNsipHOCTh, HaAMpaBICHHOCTh W
HACBIIIAEMOCTh KOBaJIEHTHOM CBsi3u. KpaTHble cBs3u. BogoponHas cBA3b. MexMONEKyIspHbIE
B3aUMO/ICVCTBUS.

BasieHTHOCTh M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBs3b 3JIEKTPOHHOW CTPYKTYpPbI MOJIEKYJ C MX
reOMETPUUYECKUM CTPOEHUEM (HA IIPUMEPE COEAMHEHUIN 2IEMEHTOB BTOPOIO NIEPUOA).

[IpencraBnenue 0 KOMILJIEKCHBIX COC/IMHECHUSIX. CocraB KOMILJIEKCHOTO WOHA:
KOMILIEKCOOOpa3oBarenb,  JUTaHAbl.  3HAYeHHWE  KOMIUIEKCHBIX  coeauHeHuil.  Ilomstme o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MOJNEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMS. THIIBI KPUCTAUIMYECKUX PEIIETOK
(CTpYKTYp) 1 CBOMCTBA BEIIECTB.

Ilonsatne o pucnepcHslx cucreMax. MctuHHbIE pacTBOpbl. IIpencraBieHne o0 KOJUIOMAHBIX
pactBopax. CriocoObl BBIpaKEHUSI KOHIEHTPAllMU PacTBOPOB: MaccoBasi JI0Jid BEIIeCTBa B pPacTBOpE,
MOJISIpHAasE ~ KOHLEHTpauus.  HacellieHHble M HEHACBIIICHHBIE  PacTBOPBL,  PaCTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIeCTB. TpUBHAbHBIC HA3BAHUS OTICIBHBIX
MIpEeACTaBUTENECH HEOPIraHMYECKUX BEIIECTB.

Knaccupukanus XUMHYECKHMX peakUuil B HEOPraHMYECKOM M OpPraHuYecKoM XHMMHMH. 3aKOH
COXpaHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU MPU XUMHUYECKUX PEAKIIUX.
TemoBbie 3G GEKTH XUMUYECKUX peakiil. TepMOXUMHUYECKHE ypaBHEHHUS.

CkopocTh XHMMHYECKOW peakuuu, e€ 3aBUCUMOCTh OT pasNu4HbIX (akTopoB. ['OoMOreHHble U
reTeporeHHsle peakuuu. Katanns u kataan3aTtopsl.

OOpatumble U HeOOpaTUMBbIE peakIuu. XUMUYeckoe paBHOBecue. KOHCTaHTa XHMHUUYECKOTO
paBHOBecHsl. DAaKTOPBI, BIUSAIOIIKE HA TIOJ0KEHUE XUMUYECKOTO PABHOBECHUS: TEMIIEPATYPA, 1aBJICHUE U
KOHIIEHTPALlUU BEIECTB, yyacTBYOIMX B peakiuu. [Ipunuun Jle [larense.

OnexTponurnueckas auccouuanus. CuiabHble W cinalble 3eKTpoauThl. CTENneHb JUCCOLUAIUU.
Cpena BOAHBIX pPAcTBOPOB: KHCIOTHas, HeWTpanbHas, mienouyHas. Bomopoansiii mokaszarens (pH)
pactBopa. ['maponus coseid. Peakiinu HOHHOTO OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuud.  Crenenb  okucieHus.  OKuUCIUTENNb U
BOCCTAHOBUTENb. IIpomecchl OKHCIEHHMS M BOCCTAHOBJICHHsA. BaXHeHIIuWe OKHUCIUTENN U
BOCCTaHOBUTEIH. MeTOJI 3NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKcrepuMEHTAIbHbIE METO/bl M3YyY€HHUs BEUIECTB M MX MPEBpALICHMI: pa3jo’KeHUe MepoKcuaa
BOJIOpOJAa B MPUCYTCTBUU KATaIM3aTOpa, MOJEIN KPUCTAIMYECKUX PEIIETOK, MPOBEACHUE PpPEeaKIUil
MOHHOTO OOMEHa, OIpeleJeHHe Cpelbl PacTBOPOB C IOMOIIbIO HHAWKATOPOB, H3YyYEHUE BIMSHUS
pa3nMYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIINH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckas xumus.

[Tonoxxenune HemeramwioB B [lepuonnueckoi cucreme xumudeckux semeHToB .M. MenaeneeBa u
O0COOEHHOCTH CTpOEHHs X aromMoB. Du3nueckre CBONCTBA HEMETAIIOB. AJIOTPOIUS HEMETaIoB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa u yriepoaa).

Bogopon. Ilonmyuenuwe, ¢Qusuyeckue M XUMHYECKHE CBONCTBA: pEaKIUH C MeTalllaMd |
HEMETaJNIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ mapuabl. TOMIMBHBIE JIEMEHTHI.

lanmorensl. Haxoxenue B mpupoje, CrocoObl MoydeHus, GU3NYeCKue U XUMHUUYECKHUE CBOWCTBA.
l"asorenoBoiopoasl. BakHeiimue KHCIOpOJCOAEpKaIINe COSAMHEHUsT TaloreHoB. JlabopaTopHbie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYeHHsI TaoreHoB. [[prMeHeHre TaToreHOB U UX COSAMHEHU.

Kucnopon, o3on. JlabopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI MOMy4YeHus Kuciopoaa. dusnueckue
1 XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCIOPOoia U 030HA. OKCUBI U TEPOKCUIBI.

Cepa. Haxoxnenne B TpUpOJE, CHOCOOBI TONydeHHs, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA.
CepoBognopon, cynshuasl. Oxcun cepsi(IV), okcun cepoi(VI). Cepructas u cepHast KUCIOTHI M UX COJIH.
OcoOeHHocTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHeHne cepbl U €€ CoeTMHEHUH.
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A3zor. HaxoxaeHue B MpUPOJE, CIOCOOBI MONy4YCHHS, (PU3UUECKHE M XUMHUYECKUE CBOWMCTBA.
AmMmuak, HUTpUAbL. OKCUIBI a30Ta. A30THCTast U a30THAsI KUCIOTHI U BX coiu. OCOOCHHOCTH CBOWCTB
a30THOM KUCHOTHL. [IpMeHeHne a30Ta U ero COeTUHEHN. A30THBIC yI0OpEHUsI.

dochop. Haxoxnenue B mpupojne, CrocoObl MOTydeHHs, (U3HUECKUe W XMMHYECKHE CBOWCTBA.
®dochuast u pochun. Oxcunbl Gocdopa, pochopras kucnora u e€¢ conm. [Ipumenenue docdopa u ero
coeaunenuil. @ochopHbie y10OpeHUs.

VYrnepon, HaxoxAeHHE B Mpupojae. AIoTponHble Mogudpukanuu. dusnueckue U XUMHYECKHE
CBOMCTBa MpPOCTHIX BEHIECTB, oOpa3zoBaHHbIX yriepoaoM. Okcupa yriepoaa(ll), oxkcun yraepoma(IV),
yroJibHasi KUCIIOTa U €€ COJM. AKTUBHUPOBAHHBINA yroib, ancopOuus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMEeHEeHHEe TPOCTHIX BEIMIECTB, 00PA30BAHHBIX YTIEPOJAOM, U €TO COCAMHCHHIA.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl moiyuyeHusi, Gu3ndeckue U XUMUYECKHE CBOWCTBA.
Oxcupn kpemuus(IV), kpemHueBas KucioTa, CUIMKaTbl. lIpuMeHeHMEe KpeMHUS U €ro COECIUHEHMI.
Creko, ero noysy4eHue, BUabl CTEKIIA.

[Tonoxxenne weramioB B llepuoamueckoil cucTeMe XHMHUYECKHX dJieMeHTOB. OcoOeHHocTH
CTPOCHHS DJIGKTPOHHBIX 000J0ueK aroMoB MeTayioB. OOmme ¢u3nyeckue CBONCTBA METAJIOB.
[Tpumenenne MetaioB B ObITY U TexHUKE. CIIIaBbI METAIIJIOB.

DNEKTPOXUMHYECKUI P HampsHkeHH wmetauioB. OOmue crnocoObl MONyuYeHUs METaNIOoB:
TUAPOMETAJUTYPTUsL, MHPOMETAIUIYPTUsi, >JeKTpoMeTautyprus. I[loHsTHE O KOppO3WH METAJIJIOB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

Oobmas xapakrepuctuka metamioB [A-rpynmnsl [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Hatpuii u xanuii: monydyenue, pusnyeckue U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HX COCIUHEHHUI.

O6mas xapakrepuctuka metauioB [IA-rpynmnsl [lepruoauueckoit cicTeMbl XUMHUECKUX 3JI€MEHTOB.
Marnuii ¥ KaJIbLMii: MoaydeHue, Pu3nyeckre 1 XUMHYECKUE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIECTB
1 uXx coenuHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMUHUI: TOTy4YeHue, PU3nuecKue U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE TIPOCTOTO BEIIECTBA U
ero coeauHeHuil. Am¢oTepHbIe CBOMCTBA OKCHIA U THUIPOKCHIA AIIOMHHHS, THIPOKCOKOMIUIEKCHI
AITIOMUHHSL.

OObmiass xapakTepucThka MeTalioB mobouHbix mnonarpymnm (b-rpymm) Ilepuoauueckoit cuctembl
XUMHUYECKUX IJIEMEHTOB.

duznyeckue 1 XMMUUYECKHUE CBOMCTBA XpoMa U ero coenrHeHuit. Okcuasl v rugpokcuasl xpoma(Il),
xpoma(Ill) u xpoma(VI). Xpomarel UM AuXpoMaThl, MX OKHCIUTENbHbIE cBoiicTBa. [lomydyenue u
MIPUMEHEHUE XpOoMa.

Ou3nyeckue U XMMUYECKHME CBOMCTBAa MapraHila M €ro COCIUHEHWW. BaxHeilne coequHeHus
mapranna(ll), mapranma(IV), mapranma(VI) u mapranna(VII). [lepmanranar kanuvs, ero OKUCIUTENIbHbIE
CBOMCTBA.

duznueckue U XUMHUYECKHE CBOMICTBA Kelle3a UM ero coeauHeHuil. OKCUIbl, TUAPOKCUABI U COJIU
xene3a(ll) u sxeneza(Ill). [lonyuyenne u npuMeHeHue KejIe3a U ero CIIaBOB.

Du3nyecKre 1 XUMUYECKHE CBOMCTBA MEAU U €€ coequHeHuN. [lonydenre u mpuMeHeHue MeIu U €€
COCIMHEHU.

[uuk: monmydyeHwe, (U3NYECKUE W XUMHUYECKHE CBOWCcTBa. AMQOTEpHBIE CBOMCTBa OKCHUAA U
THAPOKCH/IA IMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [IpMeHeHne IMHKa U €T0 COeAMHEHUH.

DKClepUMEHTANIbHBIE METOJbl M3y4YeHHUS BEIIECTB W WX NPEBpAIlCHHiA: H3ydyeHHEe OoOpa3IoB
HEMETaIlJIOB, ropeHue cephl, hocdopa, jxee3a, MarHus B KUCIOPOe, M3YUeHHEe KOUIeKIMU «MeTasuibl 1
CIUIaBbl», B3aUMOJEUCTBHE IIEJIOYHBIX M IIEJOYHO3EMENbHBIX METANIOB C BOAOH (BO3MOXKHO
WCIIOJI30BaHNUE BHIEOMATEPHAIOB), B3aUMOICUCTBHUE ITUHKA U YKeje3a C paCTBOPAMHU KUCIIOT U IIEJI0YEH,
KaueCTBEHHBIC pEaKI[MM Ha HEOPraHMYEeCKHME AaHHUOHBI, KAaTHOH BOJOpPOJAA U KaTHOHBl METAaJUIOB,
B3aUMOJICHCTBHE THAPOKCHUJIOB AIOMHUHHUS W IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, DPEIICHHE
IKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «[ ajmoreHsn», «Cepa U €€ coeAuHEHUs», «A30T u docdop U ux
COCTMHECHUSY, «MeTaJuTbl TIIaBHBIX MOATPYH», «MeTautbl TOOOYHBIX TMOATPYIII».
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XUMUS U )KU3HbD.

Ponb XxuMuu B 00CCIIEYCHUH YCTOWYMBOTO Pa3BUTHS 4eloBeuecTBa. [IOHATHE O HAYYHBIX METOAAX
IIO3HAHUA U MCTOIOOJIOTHUU Haquoro HCCICOOBAHUS. HaquLIe HpI/IHL[I/IHbI OpFaHI/I3a]_[I/II/I XHUMHUYCCKOI'O
pou3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOIYUYCHHS BAKHEHIITNX BEIIECTB (Ha MPUMEPe MPOU3BOACTBA
aMMHaKa, CEpHOW KHCIIOTHI, MeTaHoJa). [IpOMBINUICHHBIE CIIOCOOBI MOIYUYCHUS META/UIOB M CILIABOB.
XUMHUECKOE 3arps3HCHHUE OKPYKAaIOIIeH Cpelbl M €ro MocieACTBHA. Poib XumuM B 0OCCIIEYeHUH
SHEPIreTUUECKOM OC30MaCHOCTH.

XuMust 1 3I0pOBbe YesioBeKa. JlekapcTBeHHbIe cpecTBa. [IpaBuia HCIOIb30BaHUS JIEKAPCTBEHHBIX
HpenapaTOB. POHL XUMHUU B pa3BI/ITI/II/I MCIOUIIUHBI.

XHUMHS HIIHA: OCHOBHBIE KOMIIOHEHTHI, IUIIEBLIE 100aBKU. PoiIb XUMHUH B 00ECIIEUEHUH MTHILEBOM
0E30I1acCHOCTH.

Kocmernueckne u  mapdromepHbie  cpeacTBa. beitoBas  xummus. IlpaBuima  6e30macHOro
MCIOJIb30BAHUS MIPETapaToB OBITOBOM XUMUU B TIOBCEHEBHOM KU3HHU.

XUMHSI B CTPOUTEIBCTBE: BaKHEHIIINE CTPOUTEIILHBIE MaTepHabl (LIEMEHT, OETOH).

Xumus B ceNbCKOM X03s1icTBE. OpraHudeckue 1 MUHEpaJIbHbIC YI00pEHHUS.

CoBpeMeHHbIC KOHCTPYKIMOHHBIC MaTephalibl, KPacKd, CTEKJIO0, KepamMuka. Marepuaibl JUist
3HeKTpOHI/IKI/I. HaHOTCXHOHOFI/II/I.

PacuérHble 3amaun.

Pacuérbl: Macchl BelecTBa UM 00bEMa ra3oB IO MU3BECTHOMY KOJMYECTBY BEILECTBA, MAacce WIIU
00bEMY OJHOrO M3 Y4YacTBYIOUIMX B pEaKIMM BeUIeCTB, Macchl (00b&Ma, KOJIMYECTBA BEILIECTBA)
IIPOJYKTOB pEaKkll, €CIM OJHO U3 BEIIECTB UMEET MpPUMECH, Macchl (00bEMaA, KOJMYECTBA BEILLIECTBA)
IIPOJYKTA PEAKLUH,

€CJIM OJIHO M3 BEUIECTB JJaHO B BHJIE PAacTBOpPA C ONPEACIEHHONM MAcCOBOW J0JIEM pacTBOPEHHOTO
BELIECTBA, MACCOBOM JI0JIM U MOJIIPHOW KOHLIEHTPALlUM BELIECTBA B PAacTBOPE, JOJIU BbIXOJA MPOILYKTa
peaKuuu OT TEOPETUUECKHU BO3ZMOXKHOTO.

Me:xnpeamMeTHbIe CBS3H.

Peanu3zanus MexxnpeIMeTHBIX CBA3€H Mpu M3yuyeHuu oOuiel u Heopranuuecko xumuu B 11 kiacce
OCYILECTBISIETCA 4Yepe3 HCHOJIb30BAHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK M MOHSATHM,
MPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE IOHATHUS: SIBIEHUE, HAY4YHbIH (DakT, Tunoresa, Teopus, 3aKOH, aHAJIM3,
CHUHTE3, KJacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, U3MEpPEHHE, OSKCIEPUMEHT, MOJIENb,
MOJIETTUPOBAHUE.

®dusuka: MaTepus, MHKPOMHUpP, MaKpOMHp, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH, HM30TOIHI,
PalnOaKTUBHOCTb, MOJIEKYJa, SHEPI€TUUYECKU YPOBEHbB, BEILIECTBO, TEJO0, 00BbEM, arperaTHOE COCTOSTHUE
BELIECTBA, UJCANIbHBIN ra3, (u3nuecKrue BeITUUNHBI, EAUHHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHusM, sKocucTema, Ouochepa, MeTabonM3M, MAaKpo- U MHKPODJIEMEHTHI,
OeJKH, XKUPBI, YIIEBObl, HYKIENHOBBIE KUCIIOTHI, (PEpMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
JHEPrUU B DKOCUCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XuUMHYECKass IPOMBIINIJIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE MaTepHUalbl,
CEJIbCKOXO03SHCTBEHHOE MIPOU3BOJICTBO, nuuieBas MIPOMBIIIIJIEHHOCTb, dapmaiieBTHUECKAs
IIPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IPENapaTroB, IMPOU3BOJICTBO KOHCTPYKLHOHHBIX
MaTepUasIoB, AMEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE
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10 KJIACC

(102 4, 3 ypoka B HEAEITIO)

Ne
DJIEKTPOHHbBIE
Ne | ypoxka
i 5 Tema ypoxka oOpa3oBaTe/ibHbIE
ecypchbl
TEeMe pecyp
Tema 1. Teopernueckune 0CHOBbI opraHuyeckoii xumuu (8 4)
[lpenmer w  3HaYeHWe  OpraHWuyeckod  xumum, | https://urok.apkpro.ru/
1 1 IpeJCTaBICHHe O  MHOrooOpasmu  opraHmueckux | Nttps://content.edsoo.ru/lab/ -
N https://marketplace.obr.nd.ru/
COCTUHEHUI . N
_ library/lessons?by_groups=1
llpenmer  ® 3HAYCHHE  OPraHWYCCKOM  XuUMUM, | &filter subject=5  -Xumus
NPEJICTaBICHHE O  MHOTOOOpa3suu  OpPraHWYECKHUX | (3aHHMAaTeIbHbIE OIIBITHI,
2 2 COEIMHEHUI. DJIEKTPOHHOE CTPOCHHE aroMa yIJIepoja 3HCKT1;°HHHG [JTaKkaTel - 1
. TCCThI
(ocHOBHOE U BO30YKIEHHOE COCTOSIHUS). BasieHTHBIE https://school.oblakoz.ru/mat
BO3MOXKHOCTH aToMa yriiepoja erials/496049 -TpeHaxep
3 "O6mako 3Hammid. Illxoma".
JIEKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE U X, 10 kace
3 3 BO30YKAEHHOE COCTOSsIHUS ). BaneHTHBIE BO3MOKHOCTH https://fa.resh.edu.ru/
aToma yriepoja http://skiv.instrao.ru/bank-
zadaniy/
XuMHYecKas CBSI3b B OPraHUYECCKUX COCTUHEHUSIX. foxford.ru
4 4 MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3U, CIIOCOOBI chem-ege.sdamgia.ru
paspeiBa CBs3EM https://www.yaklass.ru-
Teopus cTpoeHUsI OpraHM4eCKUX coequHeHn A. M. SKnace —
5 5 Bbyrneposa. Buabl nzomepuu: cTpykTypHas, 00pa3oBaTe/IbHBIN
MPOCTPAHCTBEHHAs. DIEKTPOHHBIC AP (PEKTHI B MHTCPHET-peCype
MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUH.
Bunbl m3oMepun: CTpyKTypHasi, MPOCTPAHCTBCHHASL.
DneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX
6 6 coenuHeHui. [Ipencrapnenue o KaaccuuKaum u
cucrematrueckas Homenkinarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB
Z 7 Knaccudukanus peakiuii B OpraHn4eckoi XUMHH
8 8 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
Tema 2. YrueBogopoasl (35 1)
AJlKaHbl: TOMONOTMYeCKMH psnm, obmas ¢dopmysna, | https://urok.apkpro.ru/
9 1 HOMEHKIATYpa M  W30MepHs,  oiektponHoe  u | https://content.edsoo.ru/lab/ -
IPOCTDAHCTBEHHOE CIDOCHIE MOCKVII https://marketplace.obr.nd.ru/
poctp P _ Y library/lessons?by_groups=1
10 2 dusnyecKkue ¥ XUMUIECKHE CBOHCTBA AJTKAHOB &filter_subject=5  -Xumus
1 3 Haxoxnenne ankaHoB B mpupoze. CriocoObl MOTydeHHs U | (3aHMMaTebHbIE OIIBITHI,
HpHMeHeHHe ATKAHOB SHCKTI;OHHLIC IIJTaKaThl n
TECThI
Luknoankansr:  obwas  popmyna, HOMEHKIATYPA M | hiine://school.oblakoz.ru/mat
12 4 U30MepUsi, OCOOCHHOCTH CTPOEHUS U XUMHUYECKHX | erials/496049 -TpeHaxep

CBOﬁCTB, CITIOCOOBI MOJIYUYCHUA U IPUMCHCHHUC

"O6mako 3Hanuil. Illxoma".
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https://urok.apkpro.ru/
https://fg.resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
https://yabs.yandex.ru/count/WSqejI_zOoVX2Lcp0VqD01CPNj3dSxcpP_kTEs-uy_KxNc-umrN-IIDXNbWubDv6R4gEhu91nz4dCLGY1QMAcDTPP-k__9xK0Hbtzm19m7tbV2-8sxioZJgZDOiUdrewhQb3DMwedKkV-7GgZKgZKEWTdTPHw3HwGvrEsvxYqZngLu23zOdOBP8WuSOlbHjl1ZrEdb3iF3W9JjfulJVDPudL3a8nip6jXhqfPZQcrR2bfshA_gmXK0kJ5wsiyHGQBWDMn7fWEsH0utpw4i2sWisNpgYcRRoxqYM69ORSf9r9O1XaqC16pCPdYUI8Gm1HKyzxtvfVxqrhShqtROcDs_lV72SYtvlZHEHpGtpl_YxJc3tojG7Gqtus07eQqupJfuHPnkbJ4fQimzADD3tEyDKZf7SVfSU5pj9Klan_MNJqP0-snOUW7zCUh5Cb-sJFVpbeakjYrIJNnSfhFPJWLv0sdsKgxgMTlUxz4gdcdh2uIPOTqSnSgLGggpuouDZq4EN7ui2Bb1nC_58N_2r0A6GrSz3X43csUg-YGcGKuY89av_NL5Iszlw6k-zC2xAQOq6L4GtZzUWOAxQeNsxsnOH6YVTqflXOjwYjias3hW00~2?etext=2202.SskqtSz9chjB8M-dmfthMWhI-Fbx7tf1_oTg-VbJh_UzmHJqe-9EBbmo2PdGyQhzaWp6eWVpZ2R5dHdhbHprbQ.c55f33d053c9a282ede90e28f126c29f418e8a6b&from=yandex.ru;search&%23x2F;;web;;0;&q=%D1%84%D0%BE%D0%BA%D1%81%D1%84%D0%BE%D1%80%D0%B4+%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD+%D1%88%D0%BA%D0%BE%D0%BB%D0%B0&baobab_event_id=lj80pesrbb
https://chem-ege.sdamgia.ru/
https://urok.apkpro.ru/

Pemenne  pacu€THpIX  3amady  HAa  ONpEIeNIeHHE
MOJIEKYJISIPHOM (OpPMYJIbl OpPraHUYECKOr0 BELIECTBa IO

13 > MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOJSIIUX B €ro
cocraB. Cucremaru3anus 1 00001IEHIE 3HAHUH 110 TeMe
AJIKEHBI: TOMOJIOTWYECKHH psja, oOmas Qopmya,
HOMEHKJIaTypa, OJJICKTPOHHOE U  MPOCTPAHCTBEHHOE

14 6 cTpoeHue MoJekysl. CTpyKTypHasi U LIUC-TPAHC-U30MEPUS
AJIKEHOB
dusnueckue U XMMUYECKUE CBOMCTBA ankeHoB. [IpaBuio

15 ! MapkOoBHHMKOBa

16 8 CriocoObI MOTy4eHUs ¥ TPUMEHEHNE aJTKEHOB
[Ipaktuuyeckass pabora Ne 1 mo teme "Ilomyuenue

17 9 ATUJICHA U U3Y4YEHHUE €ro CBONUCTB"
Pemenne  pacu€THeIX  3amady  HAa  ONpEENICHUE

18 10 MOJICKYJISIPHOM (POPMYJIIbI OPraHHYECKOT0 BEIIeCTBa
AJKaIMCHBI: COMPSKEHHBIE, W30JIUPOBAHHBIE,

19 11 KYMYJIHPOBaHHBIEC. Ocobennoctu 3JIEKTPOHHOTO
CTPOCHUS

20 12 XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX JTUECHOB

21 13 CniocoOblI MoTy4eHus U IpUMEHEHUE alIKaIueHOB
AJIKUHBI: TOMOJIOTHYECKHH psif, oOmas hopmyia,

22 14 HOMEHKJIATypa, JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJ, PU3NICCKUE CBOKCTBA

23 15 XUMHYECKHE CBOMCTBA aJIKNHOB

24 16 KauecTBeHHble peakliui Ha TPOMHYIO CBSI3b

25 17 CriocoObI nostyyeHust 1 NPUMEHEHNE aJIKUHOB
Pemenue 3amay: pacu€Tsl M0 ypaBHEHUIO XMMHYECKOM

26 18 peakiuu

27 19 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
ApeHbI: TOMOJIOTUYECKUH psll, o0mmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE

28 20 CTpOEHHE MOJIEKY O€H301a U TONyoa, UX PU3NIecKue
CBOMCTBA

29 21 XUMHYECKUE CBOMCTBA aPEHOB: PEAKIIMH 3aMEIICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 22 MIPUCOCIUHEHMSI, OKHCIICHHE TOMOJIOTOB OeH301a

31 23 Oco0eHHOCTH XUMUYECKHUX CBOIMCTB CTHpOJIA
Pemienne pacu€THbIX 3a/1a4 Ha ONpeACIICHHUE

32 24 MOJIEKYJISIPHOUN (POPMYITBI OPTaHHUECKOTO BEIIECTBA

33 25 Crioco0sI TOTy4YeHUsT ¥ TPUMEHEHUE apEHOB
['eHeTrveckast CBSI3b MEXKy Pa3IMIHBIMH KJacCaMu

34 26 YIJI€BOIOPOIOB

35 27 Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.

Xumust, 10 kmace
https://fg.resh.edu.ru/

http://skiv.instrao.ru/bank-

zadaniy/
foxford.ru

chem-ege.sdamgia.ru
https://www.yaklass.ru-
AKnacc —
o0pasoBaTebHBIN
HHTEPHET-pECYPC
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https://fg.resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
https://yabs.yandex.ru/count/WSqejI_zOoVX2Lcp0VqD01CPNj3dSxcpP_kTEs-uy_KxNc-umrN-IIDXNbWubDv6R4gEhu91nz4dCLGY1QMAcDTPP-k__9xK0Hbtzm19m7tbV2-8sxioZJgZDOiUdrewhQb3DMwedKkV-7GgZKgZKEWTdTPHw3HwGvrEsvxYqZngLu23zOdOBP8WuSOlbHjl1ZrEdb3iF3W9JjfulJVDPudL3a8nip6jXhqfPZQcrR2bfshA_gmXK0kJ5wsiyHGQBWDMn7fWEsH0utpw4i2sWisNpgYcRRoxqYM69ORSf9r9O1XaqC16pCPdYUI8Gm1HKyzxtvfVxqrhShqtROcDs_lV72SYtvlZHEHpGtpl_YxJc3tojG7Gqtus07eQqupJfuHPnkbJ4fQimzADD3tEyDKZf7SVfSU5pj9Klan_MNJqP0-snOUW7zCUh5Cb-sJFVpbeakjYrIJNnSfhFPJWLv0sdsKgxgMTlUxz4gdcdh2uIPOTqSnSgLGggpuouDZq4EN7ui2Bb1nC_58N_2r0A6GrSz3X43csUg-YGcGKuY89av_NL5Iszlw6k-zC2xAQOq6L4GtZzUWOAxQeNsxsnOH6YVTqflXOjwYjias3hW00~2?etext=2202.SskqtSz9chjB8M-dmfthMWhI-Fbx7tf1_oTg-VbJh_UzmHJqe-9EBbmo2PdGyQhzaWp6eWVpZ2R5dHdhbHprbQ.c55f33d053c9a282ede90e28f126c29f418e8a6b&from=yandex.ru;search&%23x2F;;web;;0;&q=%D1%84%D0%BE%D0%BA%D1%81%D1%84%D0%BE%D1%80%D0%B4+%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD+%D1%88%D0%BA%D0%BE%D0%BB%D0%B0&baobab_event_id=lj80pesrbb
https://chem-ege.sdamgia.ru/

Cucremarusanusa 1 0000IeHNEe 3HAHUN 110 TEME

36 28 [Ipupoausiii ras. IlonyTHbie HEPTAHBIE Ta3bl
37 29 KamMeHHbIit yronb 1 MpoyKThI €ro nepepadoTKu
Hedtp 1 ciocoOsr e€ nepepadotku. [Ipumenenne
38 30 MIPOJIYKTOB TiepepaboTKu HePTH
['eHeTHuecKas CBSI3b MEXKIY pa3IMUYHBIMU KJIACCAMH
39 31 YIJIEBOJOPOIOB
["anoreHonpon3BOIHBIE YTIEBOOPOIOB: AIEKTPOHHOE
40 32 CTPOCHUE; pEaKIH 3aMEIICHUs TaloreHa
JleicTBre mienoyen Ha TajIoreHIIPOU3BOIHBIE.
41 33 B3aumoneiicTBre AUranoreHaqIKaHOB ¢ MarHHUEM U
IIUHKOM
Cucremaru3zaius 1 0000IIeHHE 3HAHUH TI0 pa3eny
42 34 "Yraesogopoer"
43 35 KonTpomapHas padora o Teme "YriaeBomaopoas"”
Tema 3. Kucjopoacoaep:kamue opranndeckue coenunenus (41 1)
[IpenensHbIE OHOATOMHBIE CIIMPTHI: TOMOJIOTHYECKHIA https://urok.apkpro.ru/
44 1 pan, obmas GopMyIna, CTpOeHHE MOJIEKYJI, H30MEpHS, https://content.edsoo.ru/lab/ -
HOMEHKJIaTypa, Kiaccuuramnus, Gpu3nvdeckue CBONCTBA Ih_ttps://marketpIace.obr.ndfu/
ibrary/lessons?by_groups=1
45 5 XVMHUYECKUE CBOWCTBA MIPEICITBHBIX OJHOATOMHBIX &filter_subject=5  -Xumus
COUPTOB (3aHMMarenbHbIE OTIBITEHI,
Crioco0bl ONyYEHUs U IPUMEHEHHE OJHOATOMHBIX SJICKTPOHHBIC  ILTAKATBl M
46 3 TECTHI)
CHHpTOB https://school.oblakoz.ru/mat
[IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHS, erials/496049 -TpeHAXKEp
47 4 0COOEHHOCTH (DPU3UUCCKUX M XUMHUIESCKUX CBOWCTB "Obmako 3Hanmil. Ilkoma".
MHOT0aTOMHBIC CITUPTHI: ITHJICHTIIUKOJb U TIUIEPUH, UX X, 10 krace
48 5 . https://fg.resh.edu.ru/
du3nUecKre U XUMHYECKHE CBOWCTBA hitp://skiv.instrao.ru/bank-
49 6 CniocoObI MoNy4eHus U IPUMEHEHHE MHOTOATOMHBIX zadaniy/
CIIHPTOB foxford.ru
deHON: CTpOEHHE MONEKYIIBI, (PU3HUECKHE CBOMCTBA. chem-ege.sdamgia.ru
S0 / TokenuHOCTH BeHona https://www.yaklass.ru-
51 8 Xumudeckre cBoicTBa heHoa AKnace — .
o0pa3oBaTenbHbIN
52 9 CriocoOb! nostyueHus 1 npuMeHeHne GpeHona HHTEPHET-PECyPC
[Tpaktuyeckas padora Ne 2. Pemenue
53 10 HKCIEPUMEHTANBHBIX 337124 110 TeMe "CrnupThl U peHob!"
54 11 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
ANBIIETUIB M KETOHBI: 3JIEKTPOHHOE CTPOCHHE
55 12 KapOOHWJIBHOW TPYIIIBI; TOMOJIOTHYECKHE PSABI, 001Ias
dbopMmyna, u3oMepusi U HOMEHKJIaTypa
Anbaeruipl ¥ KeTOHBI: (U3NYECKUE CBOWCTBA; PEAKITII
56 13 PUCOECTUHEHNUS
57 14 Peaxiuy okucIieHUs 1 Ka4eCTBEHHBIE PEAKITHH

albIAETHUI0B U KETOHOB
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https://urok.apkpro.ru/
https://fg.resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
https://yabs.yandex.ru/count/WSqejI_zOoVX2Lcp0VqD01CPNj3dSxcpP_kTEs-uy_KxNc-umrN-IIDXNbWubDv6R4gEhu91nz4dCLGY1QMAcDTPP-k__9xK0Hbtzm19m7tbV2-8sxioZJgZDOiUdrewhQb3DMwedKkV-7GgZKgZKEWTdTPHw3HwGvrEsvxYqZngLu23zOdOBP8WuSOlbHjl1ZrEdb3iF3W9JjfulJVDPudL3a8nip6jXhqfPZQcrR2bfshA_gmXK0kJ5wsiyHGQBWDMn7fWEsH0utpw4i2sWisNpgYcRRoxqYM69ORSf9r9O1XaqC16pCPdYUI8Gm1HKyzxtvfVxqrhShqtROcDs_lV72SYtvlZHEHpGtpl_YxJc3tojG7Gqtus07eQqupJfuHPnkbJ4fQimzADD3tEyDKZf7SVfSU5pj9Klan_MNJqP0-snOUW7zCUh5Cb-sJFVpbeakjYrIJNnSfhFPJWLv0sdsKgxgMTlUxz4gdcdh2uIPOTqSnSgLGggpuouDZq4EN7ui2Bb1nC_58N_2r0A6GrSz3X43csUg-YGcGKuY89av_NL5Iszlw6k-zC2xAQOq6L4GtZzUWOAxQeNsxsnOH6YVTqflXOjwYjias3hW00~2?etext=2202.SskqtSz9chjB8M-dmfthMWhI-Fbx7tf1_oTg-VbJh_UzmHJqe-9EBbmo2PdGyQhzaWp6eWVpZ2R5dHdhbHprbQ.c55f33d053c9a282ede90e28f126c29f418e8a6b&from=yandex.ru;search&%23x2F;;web;;0;&q=%D1%84%D0%BE%D0%BA%D1%81%D1%84%D0%BE%D1%80%D0%B4+%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD+%D1%88%D0%BA%D0%BE%D0%BB%D0%B0&baobab_event_id=lj80pesrbb
https://chem-ege.sdamgia.ru/

58 15 CriocoObI TTOTy4YeHUs aTbJACTH/IOB U KETOHOB
OnHOOCHOBHEIE MpeebHbIE KAPOOHOBBIE KUCIIOTHI,
o9 16 0COOEHHOCTH CTPOCHHSI UX MOJIEKYJI
N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX
60 17 ¢du3nveckre CBONCTBA
XUMUYECKUE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX
61 18 KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB MypaBbUHOW KHCIIOTHI.
62 19 MHuoroo0pa3ue kKapOOHOBBIX KUCIOT
Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U apOMaTHUECKUX
63 20 KapOOHOBBIX, TUKAPOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTenu BhICIINX KapOOHOBBIX KHCIOT
64 21 [TonsiTHEe 0 MPOU3BOAHBIX KAPOOHOBBIX KHCIOT
65 22 CrniocoOblI oy4eHus U NpUuMeHeHne KapOOHOBBIX KHCIIOT
CrnosxHbIe 3(DUPBI: TOMOJIOTHYSCKUN PsiI, o0IIast
66 23 bopmya, m3oMepus 1 HOMEHKIIATypa
67 24 Du3nYeCKue U XUMUIECKIE CBOHCTBA 3PUpPOB
Pemennie pacu€THbIX 3a7a4: IO YPaBHEHUIO XUMUYECKON
68 25 peaxIuu, Ha OTpe/IesieHne MOJEKYIAPHOM (hopMyIbl
OpPraHHYECKOTO BEIIEeCTBA
[Tpaktuyeckas padora Ne 3. Pemenue
69 26 AKCIEPUMEHTAIbHBIX 33/1a4 1o Teme "KapOboHoBbie
KuCIOTHL. ClIoKHBIE APHUPHI"
XKupsr: crpoenue, GpuU3NUECKue ¥ XUMHYECKHE CBOMCTBA
70 27 (ruzmposus)
OcoOeHHOCTH CBOMCTB JKUPOB, COIEPIKAIINX OCTATKU
& 28 HenpeAeabHbIX KUPHBIX KUCIOT. JKupbl B Ipupoie
MBpIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
72 29 Morontee nerctue. I1oHsTHE 0 CHHTETHYECKUX MOIOIINX
cpenctax (CMC)
['eneTnueckas cBs3b yIriaeBOJOPOOB U
73 30 KHCJIOPOICO/IEpKAIUX OPTraHUYECKUX BEILECTB
74 31 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN
75 32 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
OO0m1as xapakTepucTHKa YTJIEBOIOB U Kilaccuukaius
76 33 YTJI€BOJIOB (MOHO-, JIU- ¥ TIOJIUCAXAPH/IbI)
MoHocaxapuabl: GU3NUECKUE CBOMCTBA U HAXOXKICHUE B
77 34 npupoze
[TpuMeHeHue TII0K03bI, €€ 3HaUeHUE B
8 35 KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MallbT03a U JIAKTO3a.
& 36 Haxoxnenne B mpupoie U MpUMEHEHHE HCaxapuIoB
80 37 [Tonrcaxapuapl: cTpoeHHE MAaKPOMOJIEKYJI, (pU3HUecKue u
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XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.

81 38 [Tonarue 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacdeTHBIX 3a7a49 Ha ONPEACTICHUE TON
82 39 BBIX0Ja IPOAYKTaA PEAKLUH OT TEOPECTUUCCKHA
BO3MO>KHOTO
83 40 CuctemaTtuzanus ¥ 0000IIeHUE 3HAHHUH 110 pa3Ieny
84 a1 Kontponbnas padora o teme "Kucnopoacoaepsxamiue
OpraHuYecKue coequHeHus"
Tema 4. Azorcoaep:kamme opranndeckue coequuenus (12 4)
AMUHBL: KIaccu(pUKAIHs, CTPOSHHUE MOJIEKYII, 00IIast https://urok.apkpro.ru/
85 1 dbopmyita, uzoMepus, HOMEHKIaTypa U (PU3HYECKHE https://content.edsoo.ru/lab/ -
. https://marketplace.obr.nd.ru/
CBOMCTBa .
_ library/lessons?by_groups=1
86 2 XVUMUYECKUE CBOWCTBA aTH(PaTHUICCKUX AMHHOB &filter_subject=5  -Xumus
AHUIVH: CTPOCHUE aHWINHA, OCOOCHHOCTH XUMHUYECKHX | (3aHUMATENbHbIE OIBITHI,
87 3 CBOﬁCTB AHWINHA OJICKTPOHHBIC IUIaKaThI n
I 5 TECTBI)
88 4 MOCOOBI ONTyYEHUs U MPUMEHEHHE amnupaTHIeCKUX https://school.oblakoz.ru/mat
aMHUHOB erials/496049 -TpeHaxep
AMMHOKHCIIOTBI: HOMEHKJIATYPa U H30MEPH, "Obnako 3uammid. Illkoma".
. Xumus, 10 knace
89 5 n3ndeckue cBoicTea. OTaeIbHbBIE IPEICTABUTEIN (- >
g) OKHCITO P https://fg.resh.edu.ru/
MUHOKHUCJIOT -
_ http://sKiv.instrao.ru/bank-
90 6 XUMUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHUYECKOE zadaniy/
3HaYeHHEe aMUHOKUCIOT. CHHTE3 U TUAPOIIN3 MENTUIIOB foxford.ru
91 7 benku Kak IpUpOIHBIE MOTUMEPDI; CTPYKTYPBI OEJIKOB chem-ege.sdamgia.ru
92 8 XUMHYECKHE CBOHCTBA GETKOB https://www.yaklass.ru-
SAKiace —
A30TcoepKallre TeTePOIUKINUYECKIE COSTUHEHHUS. .
- ‘ o0pa3oBaTeNnbHbIHI
93 9 YKJICMHOBBIE KUCJIOTBI: COCTAB, CTPOCHUE U HHTEPHET-pECYPC
Ouosnoruyeckas poib
[Tpaktuyeckas padora Ne 4. Pemenue
94 10 AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe "A30TcoepKaline
OpraHUYecKHe coequHEeHus"
[IpakTuueckas pabora Ne 5. Pemenue
95 11 HKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "Pacmno3HaBanue
OpTraHUYECKUX COCTUHEHUI"
9 12 KonrtponsHas pabora no reme "A3oTcoaepxaine
OpraHUYecKHe coequHEeHus"
Tema S. BoicokoMouiekyJisipHble coequHeHus. (6 1)
OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYIISIPHBIX https://urok.apkpro.ru/
97 1 COETMHEHUI 1 METOJIbI UX CHHTE3a —IIOJMMepHU3alus U
MOJIMKOHACHCAIINS
98 2 [Mnactmaccel. YTunu3amus u nepepadoTka ImiacThKa
99 3 DacToMephl: HaTYPabHBI CHHTETUYECKHUE KayUyKH.
Pe3nna
100 4 BonokHna: HaTypanbHbIE, HCKYCCTBEHHEIE,

CHUHTCTHUYCCKHUC. HOHI/IMCpBI CIICIUaJIbHOT'O Ha3HAYCHU A
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https://chem-ege.sdamgia.ru/
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[Tpaktuueckas padora Ne 6. Pemnienne

101 5 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe ""Pacmno3HaBanue
IUIACTMAacCC U BOJIOKOH"
102 6 O060011eHne U cUCTeMaTU3alus U3YYeHHOT0 MaTepraa

110 TeMe "BbICOKOMONEKYIIIpHBIE COETUHEHUS "

11 KJIACC
3 4 B Hexenro, Bcero 102 4.
No
DJIEeKTPOHHbIE
Ne | ypoka
i 5 Tewma ypoxka oOpa3oBaTejibHbIE
ecypchbl
TeMe pecyp
Tema 1. Teoperuueckune ocHOBbI xumMuH (39 u).
Atom. CocTaB aTOMHBIX sep. XUMHUYECKHIA 3JIEMEHT. https://urok.apkpro.ru/
1 1 M30TOmEI https://content.edsoo.ru/lab/ -
CTpoeHHE NEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC https://marketplace.obr.nd.ru/li
2 2 p p ’ brary/lessons?by_groups=1&fi
1ucjia Iter_subject=5 -Xumust
3 3 Knaccudukanus XuMU4eCKuX 3J1eMeHTOB (S-, p-, d-, f- (3aHMMAaTEIbHBIE OTIBITHI,
3eM CHTBI) SHGKTI;OHHLIG IJTaKaThI u
TECThI
4 4 Pacnipenenenue 371eKTpOHOB 110 ATOMHBIM OpOUTAIISIM https://school.oblakoz.ru/mater
5 5 DNEKTPOHHBIE KOH(UTYpAITUN aTOMOB 3JICMCHTOB B ials/496049 -TpeHaXKep
OCHOBHOM U BO30YKIEHHOM COCTOSTHUU "O6nako 3nanmid. Illkoma".
DJeKTpOHHBIE KOH(PUTYpaAIA HOHOB Xuwi, 11 knace
6 6 3 ) https://fg.resh.edu.ru/
JICKTPOOTPHULIATCIIEHOCTR http://skiv.instrao.ru/bank-
ITepuoanueckuii 3akoH U Ilepuonnyeckas cucrema zadaniy/
7 7 xumuuecknx diemenToB 1. . MengeneeBa, cBI3b C foxford.ru
COBPEMEHHOM Teopuel CTPOSHHs aTOMOB chem-ege.sdamgia.ru
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX https://www.yaklass.ru-
SKnacc —
8 8 AJIEMEHTOB M 00Pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX .
o0pa3oBaTenbHbIN
B TB II0 TPYIIIaM U IIepuogaM
i d O Tpyma cprona UHTEPHET-PECYpC
9 9 CucremaTuzanus ¥ 0000IIeHNEe 3HAHKUH 110 TeEMe
Buner xumudeckoi cBs3u. MexaHnu3mbl 00pa3oBaHus
10 10 KOBAJICHTHOM CBsA3U. BogopoaHas cBsi3b.
MexMoIeKyIIpHbIE B3aUMOIEHCTBUS
BanenTHOCTE 1 BaJIeHTHBIEC BO3MOKHOCTH aTOMOB. CBS3b
11 11 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHHEM
12 12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX COEAMHEHUSX: COCTaB U
HOMEHKJIaTypa
13 13 BemiectBa MOJIEKYISIpHOTO U HEMOJIEKYJISIPHOTO

CTpO€HHUs. THIIBI KPUCTAIUNINYECKHUX PEIIETOK U CBOKMCTBA
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BE€IICCTB

[TonsTue o gucnepcHbix cucreMax. [Ipencrasnenue o

14 14
KOJUTOMIHBIX PacTBOpax
WcTrHHbBIE pacTBOPHI: HACHIILIEHHBIE U HEHACHIILICHHBIE,
15 15 pactBopuMOcTh. Kpucramnoruaparst
16 16 CniocoObI BbIpayKeHUsI KOHIICHTPAIIUU PaCTBOPOB
Pemienue 3aiay ¢ UCMOJIb30BAaHUEM MOHITHH ''MaccoBast
17 17 JI0JIsl pacTBOPEHHOTO BeriecTBa", "MoisipHas
KOHLEHTpauus"
Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX
18 18 BEILIECTB
19 19 Cucremaruzanusa 1 0000IIIeHNE 3HAHUN 10 TEME
KoHntposnbhas padota mo temam "CTpoeHue aToMa.
Ilepuonnueckuii 3akoH u [lepronuueckas cucrema
20 20 xumuyeckux aemeHToB /. 1. Menaeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"
Krnaccudukanus XAMHYECKUX PEaKIHii B
HEOPraHWYECKOM M OpraHnYeCcKo XMMUHU. 3aKOH
21 21 COXPaHEHUS MaCChl BELIECTB; 3aKOH COXPaHEHUS U
MPEBpAICHHS SHEPTUU IPU XUMHUECKHUX PEaKIHIX
TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUH.
22 22 TepmMoxuMuueckue ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIMH U
23 23 TEPMOXUMHUYECKUM YPAaBHEHUSIM
CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCUMOCTb OT
24 24 pa3nuuHbIX (hakTopoB. Katanus u kaTanmzaTopbl
25 25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH
[TpakTrueckas padota Ne 1 mo reme "Bnusinue
26 26 pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYICCKOM
peakiuu"
OOpaTtumbie U HEOOpaTUMBbIE peakuu. XUMHUECKOe
27 27 paBHOBecCHE
[Tpaktuyeckas padora Ne 2 o Teme "Bnusinue
28 28 pa3IUYHBIX (PAKTOPOB HA MOJIOKEHNUE XUMUIECKOTO
paBHOBecHs"
DnekTponuTHdeckas aucconnanus. CuiabHbIe U cadbie
29 29 MEeKTPoJuThI. CTENneHb TUCCOIHAIIUN
Nounoe npousseneHue Bobl. Cpena BOIHBIX pacTBOpoB. | https://urok.apkpro.ru/
30 30 Bonopoxusiii mokasarens (pH) pacTBopa https://content.edsoo.ru/lab/ -
I'moponus coueii. Peakiuu, nporekaronuye B pacTBopax https://marketplace.obr.ng.ru/I!
31 31 brary/lessons?by_groups=1&fi
9JIEKTPOJINTOB Iter_subject=5 -Xumus
32 32 [Tpaktuueckas padota Ne 3 o teme "XumMuueckue (3aHMMaTeIbHBIC OIIBITHI,
OJICKTPOHHBIC IJ1aKaThl u

pEeaKuu B pacTBOPaX IEKTPOIUTOB"
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https://urok.apkpro.ru/

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKknuu.

TECTHI)

33 33 . .
Baskueif1ie OKHCIUTETN U BOCCTAHOBUTEIH https://school.oblakoz.ru/mater
M 5 ials/496049 -TpeHaXep
34 34 €TOJ] JIEKTPOHHOTO (3JIEKTOHHO-HOHHOT0) OaslaHca Te or oy —
35 35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB Xumus, 11 kmace
36 36 Pelenue 3a1a4 pasjIMyHbIX TUIIOB https://fg.resh.edu.ru/
37 37 Pemienue 3aiayd pa3iM4HbIX TUIIOB htt(;):/ / _Sk/'v"nStraO'rU/ bank-
- Zadanl
CucremaTtu3zanus U 00001IeHHE 3HAHUN IO TeMe cadaniyl
38 38 " " foxford.ru
MMIHCCKHIC peaKiin chem-ege.sdamgia.ru
https://www.yaklass.ru-
" " SKmacec —
39 39 KonTponbhas pabota no teme "Xumuueckue peakuu .
00pa3oBaTeNbHBIHI
UHTEPHET-pecypc
Tema 2. Heopranudeckasi xumus (54 4).
[onoxxenne HemerawioB B [lepuomnueckoii cucteme https://urok.apkpro.ru/
XUMHYeCcKHX daemenToB JI. Y. Menneneesa u https://content.edsoo.ru/lab/ _‘
40 1 https://marketplace.obr.nd.ru/li
O0COOCHHOCTH CTPOCHHUS UX aToMOB. Dusnueckue e
. brary/lessons?by_groups=1&fi
CBOIICTBa HEMETAILIIOB lter_subject=5 XMy
AJToTpOnUs HEMETAUIOB (Ha MPUMEpPEe KUCIOPOIa, Cephl, | (3aHUMATeIbHbIE OIIBITHI,
41 2 (I)OC(bOpa u erIepOI[a) OJICKTPOHHBIC IIJIaKaThl u
. TECTHI)
1 3 BOIlquOl[. MoJIydeHue, PU3NIECKue 1 XUMUICCKHE https://school.oblakoz.ru/mater
cBoucTBa. ['uapuist ials/496049 -TpeHaxep
[aoreHsl: HAXOXKIECHUE B TIPUPOJE, CIIOCOOLI "Ob6nako 3nanmi. Ilkomna".
43 4 . Xumus, 11 knace
nosyueHusi, GU3NYECKUEe U XUMUYECKIE CBOMNCTBA ’
Tanorerosononomi B = https://fg.resh.edu.ru/
44 5 AOPOABL. BAAKHCULINC KNCTOPOACOACPHAIMHE | - //skiv.instrao.ru/bank-
COCJTMHEHUS TaJIOTCHOB zadaniy/
45 6 JlaGopaTopHbie U TPOMBIIIEHHBIE CTIOCOOBI monyuenus | foxford.ru
rajoreHoB. [ I[puMeHeHune raloreHoB U X COCTMHEHU chem-ege.sdamgia.ru
[Tpaktuyeckas padora Ne 4. Pemenue https://www.yaklass.ru-
46 7 " " HKﬂaCC -
AKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "["amoreHsr .
o0pa3oBaTeNnbHBbIHI
Kucnopon: nabopaTtopHble ¥ TPOMBIIIICHHBIE CTIOCOOBI
3 WHTEPHET-pPecypc
47 8 NOJIyueHus, PU3NYECKUEe U XUMU4ecKre cBorcTBa. O30H.
[IprMeHeHne Kuciaopoaa v 030Ha
48 9 OKcuIbl U IEPOKCHUIBI
49 10 Pernenue 3a1a4 pa3nu4HbIX TUIIOB
50 1 Cepa: HaXOXJIEHUE B PUPOJIE, CIIOCOOBI OTyUEHUS,
dbuznyecKkue 1 XUMUYECKHE CBONCTBA
51 12 CepoBoaopon, cyabpuast
52 13 Kucnopoaconepxaniue coenuaenns cepbl. OCOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI
[IpakTuueckas padora Ne 5. Pemenue
53 14 AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o Teme "Cepa u eé
coeMHeHus"
54 15 A30T: HaX0XkJICHUE B TIPUPOJIE, CIIOCOOBI ITOTYICHHUS,

(1)I/I31/I‘IeCKI/Ie M XUMHYECKIe CBOMCTBA. AMMI/IaK, HUTPUIBL
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Kucnopoacoaepxaniue coequuenus azora. OcoOeHHOCTH

55 16 . .
CBOICTB a30THOI KUCIIOTHI
[Ipumenenue a3ota v €ro coeIMHEHUN. A30THbBIE
56 17 yao0peHust
®dochop: HAXOKIEHHE B IPUPOEC, CIOCOOBI OTyUYSHHUS,
57 18 buznueckue u xumudeckue cpoiictra. dochuas u
dbochun
Oxkcuapl pochopa, pochopcoaepxariue kuciaotel. Conu
o8 19 dochopHOIi KUCTOTHI
[Tpumenenue pochopa u ero coenunenunit. PochopHsie
59 20 yao0peHust
[TpakTuueckas padora Ne 6. Pemenue
60 21 JKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe "A30T u docdop u
ux coequHeHus"
Yriepoa: Hax0XKJIEHUE B TIPUPO/IE, ATUIOTPOITHBIC
61 22 MoauduKkaum; GU3NIecKue 1 XMMHYECKUE CBOMCTBA,
IPUMCHCHUE
Oxkcua yrnepona(ll), oxcun yrinepona(lV), yronsnas
62 23 KHCIIOTa U €€ CONn
63 24 Pemienue 3a1a4 pa3iM4HbIX TUIIOB
Kpemuuii: HaxoxxJ1eHUE B IPUPOJIE, CIIOCOOBI MOTyYEHUS,
64 25 du3HYECKre M XUMUIECCKIE CBOHCTBA
65 26 Oxkcua kpemuusi(1V), kpemHHEBasE KMUCIIOTA, CUIIMKATHI
[TpumeHeHne KpeMHUS U ero coenuHeHui. CTeKIIo, ero
66 27 MOJTy4YeHUE, BUJIbI CTEKIIa
67 28 Pemienue 3a1a4 pa3iM4HbIX TUIIOB
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
68 29 " "
Hewmeramisl
69 30 Kontponbnas padota nmo teme "Hemeramibr"
AHanu3 pe3yiabTaToB KOHTPOIBHON pabOTHI, KOPPEKIIUS
70 31 OIInO0K
ITonoxxenue meraiios B llepuoanueckon cucreme
71 32 XUMHUYECKHX 3NIeMeHTOB. OCOOEHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB
O6mmue ¢pusznueckue cBoiicTBa MetamioB. [Ipumenenue
72 33 METAJIJIOB B OBITY M TEXHUKE
73 34 Cnnael MetaiioB. Kopposust Mmeranios
74 35 Pemienue 3aau pa3auyHbIX TUIOB
DIIEKTPOXUMUYECKNN P HAPSHKEHUM METAIIIIOB.
& 36 OO6mue cmocoOb! MOTYYEHUST METAIOB
O61mas xapakTepucTika MeTauioB |A-rpymimsl
76 37 [Teproanyueckoil CuCTEMbl XUMHUYECKHUX 3JIEMEHTOB.

Hatpuit u kanuii: nomydenue, Gu3nUecKue 1 XUMUYECKHE
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CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB M MX
COECTMHEHNN

O6mas xapakrepuctika MetayuioB ||A-rpynmst
ITeproanyueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

77 38 Marnuii 1 KaJaplIuid: nojgydenue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeOUHEHUN

78 39 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS
AJNIOMHHHUH: TIOTy4eHue, PU3nIecKre 1 XUMUIECKHe

7 40 CBOMCTBA, IPUMEHEHHUE
AmdoTepHbIe CBOICTBA OKCH/IA U THIPOKCUIA

80 41 QATFOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS, UX
pUMEHEHHE

81 42 Peuienue 3aiayd pa3iM4HbIX TUIIOB
[TpakTtuyeckas padora Ne 7. Pemenue

82 43 AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme "MeTasuibl TJIaBHBIX
noarpynmn"
OO611as XxapakTepuCTHKa METANIOB TOOOUHBIX NOArPYII

83 44 (b-rpynn) Ilepuonnyeckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB
Ou3nyecKkue U XUMUYECKHE CBOMCTBA XpOMa U €ro

84 45 COEIMHEHUH, UX IPUMEHEHHE
Baxwueiimme coennHenus mapraana. I[lepmanranar

8 46 KaJIusl, €r0 OKUCIUTEIbHBIE CBOIICTBA
Ou3nyecKkue U XUMUYECKHE CBOMCTBA jKeJle3a U ero

86 47 coenuHeHuil. [lonydyeHnre u mpuMeHEeHHUE CIIaBOB JKeje3a
PuznyecKkue 1 XMMUYECKHE CBOMCTBA MENIU U €€

87 48 COEIMHEHUH, UX IPUMEHEHHE
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA IMHKA U €TO

88 49 COEIMHEHUH, UX IPUMEHEHHE. | NIPOKCOKOMILIIEKCHI
IIUHKA
[Tpaktuyeckas padora Ne 8. Pemenue

89 50 AKCIIEPUMEHTANIbHBIX 33/a4 1o Teme "MeTasuibl
no0oYHbBIX moArpymm"

90 51 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
O0600611eHre U cUcTeMaTu3alks H3Y4eHHOT0 MaTepuaia

91 52 " "
o TeMe "MeTtaiubl

92 53 KonrponbHas padora no reme "Mertasisr"
AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs

%3 >4 OLINO0K

Tema 3. Xumus u xku3ub (9 ).
Y Ponp xumum B o0ecriedeHNH yCTOHYUBOTO Pa3BUTHS https://urok.apkpro.ru/

yenoBedecTBa. [lonaTue o HAayY4YHBIX MCTOHax
HCCICaJ0BaHus BCIICCTB

https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/li
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https://urok.apkpro.ru/

HaquLIe IMPUHIUIIEI OpraHru3alu XuMHU4YCCKOro

95 npon3BoCTBA. [IpoMBITIIIEHHBIE CTTOCOOBI TIOTYYCHHS
Ba)XKHEUIINX BEIIECTB

9% XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl U €ro
MOCJIEACTBHUS

97 XuMus 1 370pOBbE YesoBeka. JIekapcTBEeHHbIE CpeICTBA

98 Xumug nuiny. Poab XuMuu B 00€CIIEUeHUN TAIIIEBOM
0€e30MacHOCTH

99 Kocmernueckue u mapdromepHsie cpeacTBa. berropas
XUMUS

100 XuMus B CTPOUTENBHCTBE. BaxkHelie CTpouTeIbHbIE U
KOHCTPYKIIMOHHBIE MAaTEepUaJIb

101 Xumus B CEIBCKOM X03siicTBe. Opranndeckue u
MUHEpAJIbHBIEC yI0OpEHUS

102 Cucremaruzanusa 1 0000II[eHIE 3HAHUN 10 TEME

brary/lessons?by_groups=1&fi

Iter_subject=5 -Xumust
(3aHI/IMaT€J'II>HBIe OIIBITHI,
OJICKTPOHHBIC IIJTaKaThI u
TECTHI)

https://school.oblakoz.ru/mater
ials/496049 -TpeHaxep
"O6mako 3Hanmi. I[llkoma".
Xumus, 11 knacc
https://fg.resh.edu.ru/
http://skiv.instrao.ru/bank-
zadaniy/

foxford.ru
chem-ege.sdamgia.ru
https://www.yaklass.ru-
AKmacec —
00pa3oBaTeNbHBIHI
HHTEPHET-pECYPC

26



https://fg.resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
https://yabs.yandex.ru/count/WSqejI_zOoVX2Lcp0VqD01CPNj3dSxcpP_kTEs-uy_KxNc-umrN-IIDXNbWubDv6R4gEhu91nz4dCLGY1QMAcDTPP-k__9xK0Hbtzm19m7tbV2-8sxioZJgZDOiUdrewhQb3DMwedKkV-7GgZKgZKEWTdTPHw3HwGvrEsvxYqZngLu23zOdOBP8WuSOlbHjl1ZrEdb3iF3W9JjfulJVDPudL3a8nip6jXhqfPZQcrR2bfshA_gmXK0kJ5wsiyHGQBWDMn7fWEsH0utpw4i2sWisNpgYcRRoxqYM69ORSf9r9O1XaqC16pCPdYUI8Gm1HKyzxtvfVxqrhShqtROcDs_lV72SYtvlZHEHpGtpl_YxJc3tojG7Gqtus07eQqupJfuHPnkbJ4fQimzADD3tEyDKZf7SVfSU5pj9Klan_MNJqP0-snOUW7zCUh5Cb-sJFVpbeakjYrIJNnSfhFPJWLv0sdsKgxgMTlUxz4gdcdh2uIPOTqSnSgLGggpuouDZq4EN7ui2Bb1nC_58N_2r0A6GrSz3X43csUg-YGcGKuY89av_NL5Iszlw6k-zC2xAQOq6L4GtZzUWOAxQeNsxsnOH6YVTqflXOjwYjias3hW00~2?etext=2202.SskqtSz9chjB8M-dmfthMWhI-Fbx7tf1_oTg-VbJh_UzmHJqe-9EBbmo2PdGyQhzaWp6eWVpZ2R5dHdhbHprbQ.c55f33d053c9a282ede90e28f126c29f418e8a6b&from=yandex.ru;search&%23x2F;;web;;0;&q=%D1%84%D0%BE%D0%BA%D1%81%D1%84%D0%BE%D1%80%D0%B4+%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD+%D1%88%D0%BA%D0%BE%D0%BB%D0%B0&baobab_event_id=lj80pesrbb
https://chem-ege.sdamgia.ru/
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