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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom ¢enepaibHON pabodeil mporpaMMbl BOCIIUTAHMS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCHHMTAHMS M PAa3BUTUA OOYYAIOLIUMXCS CPEACTBAMH Y4eOHOTro
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4yeOHOro Tmpolecca, BO3PACTHBIX
ocobeHHOCcTel oOywaronuxcs. B mporpaMme 10 XUMHUM — yUWTBHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEILHONW  JIEATEILHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUSI MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GOpMHUpPyEMble XUMHUEH MPEICTABICHUS O IPEBPAICHUAX SHEPTUH U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl IKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjsi  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4yaroUIuxcs, HABBIKOB HUX CAMOCTOSTENBbHOM Yy4eOHOM  /eATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPECTaBICHUNA O €AMHCTBE MPUPOJIBI U YEIIOBEKA, SIBIISCTCS KIIOUEBBIM ATAlloOM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YUYaIOIIMMUCS CUCTEMbI MEPBOHAYAIBHBIX MMOHATUM XUMHHU, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3yueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KHHETHUKE U TEPMOJAMHAMUKE.

B ocHOBYy TeopeTHuecKuX 3HAHUN TIOJOKEHBI SMIIMPUYECKU MOJTYYCHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOrHO3UPOBATh CBOMCTBA, CTPOEHHUE W OOJACTU MPAKTHYECKOTO MPUMEHEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJIUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
muddepenuumanusi  00yyeHHUs,  BKIOYaromas  OpoPUIbHYI0  MOJATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHs B IPO(UIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMEe XMMHHM  CHOCOOCTBYET — pealu3alMu  3aaad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOIOKEHUST 00pa30BaHUsI U JaJIbHEHIIIEH TPYIOBOM JAEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN — BaXKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJIaM TO3HaHUS TpPU MW3YYCHUHM BEHIECTB U XUMHYECKUX PEaKIui,
(bopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABICHHOCTh OOYUYECHHs HA Pa3BUTHUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIEH KYJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

dbopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPa, OCBOEHHUE SA3bIKAa HAYKHU;

npuoOIIeHHEe OOYydYaroIIMXCs K CaMOCTOSITCIBHOM ITO03HAaBAaTCIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOW W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OICHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMHH, NPUMEHATh HMX NOpPU PELUIEHUU Mpo0JeM B MOBCEAHEBHOM JKHU3HH H
TPYAOBOU AEATEIBHOCTH,

pa3BuTHE Yy OOYydYarolmIMXcs MHTEpeca K H3YYEHUI0O XUMUU U chepam
NEeSATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBALlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILLIETO MPOQUIISI U HAMPABIEHHOCTH JaJIbHEUIIEr0 00yUYeHMS;

OCO3HAHME LIEHHOCTU XMMHUYECKHUX 3HAHUU B JKU3HU YEIIOBEKA, IOBBILICHUE
YPOBHS DJKOJIOTHMYECKOW KYJIBTYpbl, HENPUATHE INEUCTBUN, NPUHOCALIUX BpEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00y4aroUMMUCS ONbITa CaMOMO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTH0YEeBBIX KOMITETEHIIMI ), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIHHOCTH.

Ha  yrnybnénnoe  u3yueHue  ydeOHOro  mpeaMera  «XuUMHS» B
arpoTexXHoOJOrnuecKoM kiacce otrBoautcs 102 waca B 8 kiacce (3 4aca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBAa BEIIECTB. ArperatHbie
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluucieHue. [lpencraBieHnuss 0 HAayYHOM MO3HAHUM HA TEOPETHYECKOM YpPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckoi Jaboparopuu. llpaBuna Oe3omacHOro oOpamieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MIPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHuecKHMe peakUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaICHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOCuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas J0J1 XUMHUYECKOrO 3J1€MEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecH BelmecTB. MounbHasg a0Jid
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcioBus MPOTEKaHUSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MacChl BELIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMu4eckue ypaBHEHUs. TUIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YCHUE BEIIECTB U SIBJICHHH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HemeTtayioB. HaOmiogenue ¢dusnyeckux (IIaBjieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiauyecTBOM 1 wmonb. HaOmronmenwe u omnucaHue TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xjiopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE >kene3a ¢ pactBopoMm coium meau (). M3yuenue
criocoOOB  paszieneHus cMece (C  TOMOIIbI0 MarHurta, (QuiIbTpOBaHUE,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocTaB Bo3lyxa. 3aKoH
ABoranpo. MouspHbiii  00bEM ra3oB. OTHOCHTENbHAsE IJIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BelllecTBa o
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHYECKUX PEAKIIHIX.

Kucnopon — snemeHT u mpocroe BemiecTBo. HaxokiaeHue kuciopoaa B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTydeHus: KUCJIOPo/ia B Ta0OpaToOpuu U mpombiinuieHHocTH. [ToHsATHE 0
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U BHAOTEepMUYEcKUEe peakuuu. Tomnuso. Mcrons3oBaHue yrisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyyeHus. [lonstue o kucnorax u conax. Mcnonap3oBaHue BoAopoJa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopoT BoAbl B NpUpPOAE. 3arpsi3HEHUE MPUPOJIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHUE BaXKHEUILINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI TofydyeHus. HepacTBopuMble OCHOBaHUS, MX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJIy4YECHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

I'eneTnueckas CBs3b MEXKy KJIACCaMU HEOPTaHUYECKNUX COCTUHEH WM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

HaOJIOJICHHE B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



03HaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOHupaHue, paclno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaom Meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

ONpPEAEICHUE PACTBOPOB KUCIOT U LIEIOYEHN ¢ MOMOIIBIO HHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIMI HEUTPAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/JICHCTBUE THAPOKCH A IIMHKA C PACTBOPAMU KUCIIOT U LIEIOYEH;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
sgemenToB /I. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax (ceMencTBax) CXOIHBIX 3JIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEJbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonuueckass cucrema xumuyeckux odaemeHtoB [l WM. Mengeneesa.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTHBHOCTS.
DONEKTpOHBI. DIJIEKTpOHHAsT OpOUTadb. DHEPreTUUYECKHE YPOBHH U IOTYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 35eMeHToB [lepuonnueckon cucremsl 1. . Menneneesa:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutanam. Gusnueckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmaM U MEPUOAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoi cHCTEMbI XUMUYECKHAX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HEToJIsIpHasl CBSI3b, MOHHAS CBsI3b. MexXxaHU3Mbl 00pa30BaHMs KOBAJICHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucranmnuueckue u amopdubie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenb oxkucieHus. OrnpeneneHue CTENEHE OKHUCIEHUs aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3 (UIIMEHTOB METOA0M JIEKTPOHHOTO OasiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

MPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMMX  MPUMEPbl  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAaYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHHE, H3MEPESHHUE, MOJICTTb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTATUTMYCCKUX) TEJ, ICKTPUUCCKUM
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, IPOU3BOJCTBO, XUMUIESCKHNE TEXHOJIOTHH, CHIPhE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOECHMS MPOrpaMMbl OCHOBHOTI'O  OOUIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE MpaBWJIaMH M HOPMaMu IOBEACHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY W HMCTOPUYECKOMY HACJIEIHI0, MOHMMAHUE 3HAYECHUS XUMUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B PAa3BUTUU IKOHOMUKHU
Poccun u cBoero peruosa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B MpoIlecce YUeOHOH U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJACHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTU HAaYYHOTO MO3HAHUS AJII Pa3BUTHUSI KaXKIOTO YEJIOBEKa
Y TPOU3BOAUTENBHBIX CUJ OOIIECTBA B IIEJIOM, POJIA U MECTa HAyKH «XUMHUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HABaTeJIbHA MOTHBAlUS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOpPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
310pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 JKHU3HHU, OCO3HAHHE MOCIEACTBUH U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHuE IIEHHOCTHOTO OTHOIIEHMS] K TPYAOBOM JEATEIBHOCTU Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKAa U K MCCIIEIOBATEIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO#l cdephl, 0CO3HAHNE BO3MOKHOCTH CaMOpEeau3alllii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM WX BO3MOXHBIX TOCIEICTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U TMyTel MX penieHus; ClIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
IpU U3YyYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOLIeW Cpeaoi;
AKTUBHOE HEINPUATHE JCHUCTBHUM, IMPUHOCAIIMX BpEI OKPYXKAKOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TTOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOM M COLHUAIBHOM CpEI; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOMN JESITEIbHOCTH YKOJIOTHYECKON HATPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XHUMHH OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITHHI, OTPaX)aIOIINX
MaTepuaibHOE €JAMHCTBO MHpAa W TMPOLECC MO3HAaHUS (BEIIECTBO, CBOWCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MTOBBILLICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4EOHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI HPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX CYIIECTBEHHBIC
PU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHITUSMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCyXJICHHUS (MHAYKTUBHBIC, JEAyKTHUBHBIC, TI0 AaHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
OPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATHUS (NIPEIMETHBIE M METanpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMble B XUMHUHU, MPEOOPa30BHIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHUYECKON peaKIuu — MpH PEIICHUH YYeOHBIX 3a/1ad; C
Y4€TOM JTHUX MOJEIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMble
XUMHUYECKHE BEIIECTBA U XUMHUUECKHUE PEAKIUU.

ba3oBbie mucciexoBaTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOM JEATEIHbHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoBaTh MPoOJEeMYy, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
peleHnto mpoOIeMbl; IpeIjiaraTh OMUCATEIBHYIO HIIH OOBICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IEHNS W BBIBOJBI IO pPe3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON paboTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuyHble METOAbl W (OpMyIHMpOBaTh 3ampochl MpPU IOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, TIpauKu, IUarpaMMmbl, TaOJHIbI, PUCYHKHM M Jpyrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU M CUMBOJIBI, (OpMYIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THCBMEHHBIX TEKCTax; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(M) TUCKyCCUU 3a7laBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKA3bIBATh UEH,
bopMynHpoBaTh CBOM MPEMJIOKEHHUS] OTHOCUTENIBHO BBIMOTHEHUS MPEIIOKEHHOM
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMIBI, BBINOJHATH CBOIO YacThb pPabOThl, KOOPAWHUPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE KayeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOCyXJleHnd, OOMEHE MHEHHMSIMH, «MO3TOBOM IITypMe» U Jpyrux Qopmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnajeHne YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PAa3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKLIHMH, B TOM
YUCIIe:



YMEHHS pelath yd4eOHble M HCCIEAOBATENbCKUE 3aJadd: CaMOCTOSATEIbHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU PEIICHUH YUeOHOU Win
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJNMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee COJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISCT PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OTACNBHBIX KJIACCOB, TaK M B paMKax peaju3alud WHIUBUIYaJbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUIA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. I[lo 3aBepiieHHH peanu3alud MPOTPaMMBbl YTIIYOJICHHOTO YpPOBHSI
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM IOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOocO0OB ACHCTBUM, cHeMUUUECKUX I TPEeIMETHOMN
obnmactu «XWMHUS»; OCHOBHI HAYYHOTO MBIIIJICHUS, BUJIBI JESITCIBHOCTH IIO
MOJIYYCHHUIO HOBOTO 3HaHMs, €ro HWHTEPHpeTalud, MpeoOpa3OBaHUIO M
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HCHHBIX YCIIOBHSIX;
oOecrieunBalOT BO3MOXKHOCTH YCIEITHOTO OOyYeHHS Ha CIEIYIONEM YpOBHE
o0pa3zoBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIENYIONINE TPEIMETHBIE pPEe3yNbTaThl HW3Y4YEHUS XUMHUU Ha YriayOJeHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSTHH: aTOM, MOJEKYJa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas [OJIsl XMMHYECKOro »JJIEMEHTa B COEJAMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCHUJZl, aM(OTEpHBIH THUAPOKCHUI, XUMHUYECKas peakKuus,



KJaccuduKaius peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, PEeaKIuu
3aMelIeHus, peakluu OOMEHa, 3K30- U DHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBs3b, HMOH, KAaTHOH, AaHWOH, pPacTBOpP, MAaccoBas JOJis BEIIECTBA
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBUTEIH, OKHCIICHUE 151 BOCCTAHOBJICHHE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSATHUM U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (pOPMYJI BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJCHTHOCTH ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHCHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMyram, BUJIbI XUMHUYECKOM
CBs131 (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MacCChl BEIIECTB, IMOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHH, 3aKOHA ABOTaJIpo U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJaxX
NO3HAHMS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX W TEOPETHUYECKHX METOJax
UCCJIEOBAHUS BEIIECTB U U3YUYCHUSI XUMUYECKUX PEaKIU;

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX JIEMEHTOB OT UX NoyioKeHus B [lepuoguyeckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamueckoii
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH 00O3HauYEHUs, KOTOpble UMEIOTcs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. Menneneesa», ¢ 4YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
snpa, o0IIee YMUCIIO0 PICKTPOHOB U PACTIPEICICHUE UX IO SJICKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3h TMOJIOXKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
pacnpenesieHueM 3JIEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUUYECKHE OJJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHUE peakiuu (10 YKCIIY U COCTaBy yYacTBYIOUIMX B PEAKIMU BEIIECTB, M0
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMN M COJIEM, T€HETUYECKYIO CBS3b MEXKIY
HUMH, TIOATBEPXKIAsi MPUMEpPaMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJOTUSIX;

OOBSICHSITh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSTMHECHUH,
MAacCOBYIO JOJII0 XMMHYECKOr0 3jieMeHTa 1o ¢opMmysie COSIUHCHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NIESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBsI3€ll — 11 M3y4YeHUsT CBOMCTB BELIECTB W
XUMHYECKUX PeaKklUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId W MBICICHHBINA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIATh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PpEaKIINil
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOT0O0Opa3usi BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUSA CO 3HAHUSIMU
JIpYTUX y4eOHBIX MPEIMETOB;

coOmomaTe mpaBwia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYCHHIO U COOMPAHHIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUI;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIEH yMeHUs 0e30MacHOro oOparieHus C BeleCTBaMHU, UCTIOIb3yeMbIMU
B MOBCETHCBHOMW JKM3HU, a TAK)KEe 3HAHWE TIPABWII TIOBEJICHHSI B IEIIAX COCPEKCHHMSI
310POBbs M OKPYKAKOLIEH CPEBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgposrbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMusa — BakHas 00J1acThb
€CTECTBO3HAHUS U

11 7 2

HpaKTquCKOﬁ JACATCIBHOCTHU

YyeJoBeKa
BemectBa 1 xuMu4yeckue
1.2 23 1
peakuuu
Hroro mo pazgeny 30

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3znyx. Ilonsitue o razax.

2.1 16 1 1
Kucnopon. Oxcupt

99 Bopopon. Ilonsitue o kucnorax 7 1
H COJISIX

23 Bopna. PactBopsr. [Tonsitue 06 14 1 1

OCHOBAHHAX

OcHOBHBIE KJ1aCcChI
2.4 . 15 1
HEOPraHMYECKUX COECIUHEHUN

Hroro no paszneny 52

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.




Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoanueckuil 3aK0H U
31 [Iepnoanueckas cucrema 10 5
XUMUYeCKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMHYecKas CBSA3b.
3.2 OxucauTensHo- 10
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro mo pazueny 20
OBUIEE KOJIMYECTBO YACOB I10 102
I[MPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
yenoBeka. [lonstue 06 uctopuun
BO3HUKHOBEHMS U PA3BUTHS XUMHUU. XUMHUS B
CHUCTEME HayK

Tena n Bentectsa. ®uznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

du3znyeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METOIaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumudeckoi nHGopMaIum

[IpakTrueckast padota Ne 1 mo teme
"[IpaBusia paboTHI B TaOOpaTOPUU U IPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucTele BellecTBa U CMECH. Crioco6n1
Pa3aciICHUs cMmeceit

[IpakTnueckas pabota Ne 2 o Teme
"Paznenenue cmeceit (Ha mpUMepe OUYUCTKH
oBapeHHo} comm)"

ATOMEI 1 MOJICKYJIBI. XHUMHUYECKHE FIEMEHTHI

HpOCTLIe U CJIOXKHBIE BellecTBa. BemiecTsa




MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Xumudeckas popmyra. BalreHTHOCTh aTOMOB

10 XUMHUYECKUX DJIEMEHTOB

11 3aKOH MOCTOSIHCTBA COCTAaBA BEILECTB

12 Ornpezenenre BAJIGHTHOCTHA aTOMOB TIO
dhopmynam OMHAPHBIX COETMHEHUM

13 OTtHocuTenbHAst aTOMHas Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca
BrrunciieHuss OTHOCUTEIIBHON MOJIEKYJISIPHOM

14 MAacChl BEIIECTB, MOJISIPHOW MacChl, MacChl
BEIIIECTB M KOJIMYECTBA BEIIECTBA

15 MaccoBast 107151 XAMUYECKOTO JIEMEHTA B
COEIMHEHUU

16 Brruucnenus MaccoBoM 107U XUMHYECKOTO
3JeMeHTa 1o (popmyIe coenHEHUs
Haxosxnenue npocreiimeit popmyis
BEII[ECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB.

17 Breruucnenus npocreiimeid popmyss
BEIECTBA 10 MACCOBBIM HJIK MOJIbHBIM
JIOJISIM AJIEMEHTOB
KonuuectBo Bemecta. Mosb. B3aumocBs3b

18 KOJIMYECTBA, MacChl M YKCIa CTPYKTYPHBIX
€IMHHUII BELIECTBA

19 MousipHas Macca CMECH BEILIECTB

20 MonbHast J0J1s1 XMMUYECKOTO AJIEMEHTA B
COCIMHEHUU

21 Haxosxaenue npocreiiien hopMyIisl




BCIICCTBA 110 MOJIbHBIM J0JISAM 3JICMCHTOB

XUMUYECKUE ABIECHUA. XUMUYECKAs PEAKIIUs

22 )
1 e€ TPU3HAKH

23 3aK0H COXpaHECHHS MacChl BEIIECTB

24 ATOMHO-MOJIEKyIIsIpHas Teopusi. JKu3Hb 1
nestenbHOCTH M. B. JIomoHOCOBa

25 XUMUYECKUE YpaBHEHUS

26 Tumbl XuMUYECKUX PEaKITUi
Pac4€Thl IO XUMUYECKUM YpaBHEHUSM

27 KOJIMYECTBA M MACChl MCXO/IHBIX BEIIECTB UIH
MIPOJTyKTOB PEaKITUN
Brrunciienus no ypaBHeHUSIM XUMUYECKOU

28 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOYKTOB PEAKIINH

29 O0o001Ienre U cucTeMaTH3alys 3HAaHUH

30 KontponpHas padorta Ne 1 o teme
"BemectBa u xuMuueckue peakiuu'

31 Bo3ayx — cMmech razos. [lonstue o rasax.

32 3akoH ABoraapo. MossipHbIl 00bEM ra3oB
Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA

33 ra3a 1o U3BECTHOMY €0 KOJIHUYECTBY
BEIECTBA, 00bEMY
OTHOCHUTENbHAS IUNIOTHOCTh T'a30B.

34 BrIunciieHHs: OTHOCUTEIILHOM IIOTHOCTH
rasoB

35 Omnpenenenre OTHOCUTEIBHON

MOJIEKYJISIPHOM Macchl Ta3000pa3HOTO




BEIIECTBA 10 U3BECTHOU OTHOCUTEIHLHOU
IJIOTHOCTH

36

BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM
MAacChl ra3a 1o U3BECTHOM OTHOCUTEIIbHOU
IUIOTHOCTH

37

OOBbEMHBIE OTHOLIEHUS Ia30B IIPU
XUMUYECKHUX peaKIusiX. Beraucnenus
00BEMOB ra30B M0 YPaBHEHUIO XUMHUUECKOU
peakuuu

38

KI/ICJ'IOpOlI — JJIEMCHT U IMPOCTOC BEUICCTBO

39

Oxcuasl

40

CriocoObI oITydeHHst KHCIIOPO/a B
J1a00paTOPHUH U MPOMBIIIJIEHHOCTH

41

[IpakTruueckast pabota Ne 3 o Teme
"[Tonyuenue u cobnpanue KUCIOPOa,
HU3yYEHHE €ro CBOUCTB"

42

KpyrosopoT kucinopoaa B npupoje. O30H —
AIIOTPOTHAS MOAU(PHUKAIUS KUCIOPOIa

43

TennoBoii 3 PeKT XUMHUIECKOU peakIiuy,
TEPMOXUMHUYECKUE YPABHEHHUSI, K30~ U
SHJIOTEPMHUUECKUE PEAKIIHU

44

TonmuBo. Mcnoab3oBaHue Yyl 1 ME€TaHa B
Ka4yCCTBC TOIIJIMBA. 3arp;13HeHI/Ie BO3yXa.

45

Boruricnenus o ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYecTBa BellecTBa, 00bEMa,
MacChl IO U3BECTHOMY KOJIUUECTBY
BEIIIECTBA, 00bEMY, Macce peareHTOB MU
MPOAYKTOB PEaKINU




46

KonTtponsnas padota Ne 2 mo teme "Bo3myx.
Kucnopoa. Oxcupr"

47

Bo1opo; — 37€MeHT U POCTOE BEIIECTBO.
CrocoObl TOJTy4eHHUs BOAOPOJIa B
abopaTopuy U MIPOMBIIIIICHHOCTH

48

[Ipaktuyeckas padora Ne 4 o Teme
"[onyuenue u cobupanue BOIOpOaa,
U3Y4EHHUE ero CBOMCTB"

49

Hcnons3oBanne BOOOPOAA B KAUECTBEC
TOIIJIMBA

50

TTousarue o xuciorax u coistx. Cocras
KHUCJIOT U COJIEN

51

Berancnenus 00bEMa, KOJMYECTBA BEIIECTBA
rasa 1o M3BECTHOMY €TI0 KOJIMYECTBY
BEIIIECTBA WM 00BEMY

52

Boruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
XUMHUYECKON peaKiuu

53

Brrunciaenus mo YpPaBHCHUAM XAMHYECKOU
PEaAKIMU: KOJINYECTBA BCHICCTBA, 06’béMa,
MacCChI 110 UI3BECTHOMY KOJIHNYCCTBY
BCIICCTBA, O6’LéMy, MacCCC pCarcHTOB UJIN
IMPOAYKTOB pCaKIIUn

54

dusnyeckue ceoiicTBa Boabl. Boaa B
npupoje. AHaau3 U CUHTE3 — METOIbl
H3YyYEHUS COCTaBa BOBI

55

XMUMHYECKHE CBOMCTBA BOJEI

56

CocTtaB OCHOBaHUH

57

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.




HacpllieHHble 1 HEHACHILLICHHBIE,
KOHIICHTPUPOBAHHBIE U pa30aBlICHHbIC
pacTBOpBI

58

CriocoObI BEIpaXEHUsT KOHIICHTPAIHH
pPacTBOPOB: MaccoBasi I0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIPHAsI KOHIICHTPALIUS

59

[IpaxTnueckas padota Ne 5 o Teme
"[IpuroTtoBiieHHE PacTBOPOB C OMPEIEIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA.
[IpuroroBiieHne pacTBOPOB € ONPEIEIEHHON
MOJISIPHOW KOHIIEHTpAllMel pacCTBOPEHHOTO
BelecTna"

60

BrrunciaeHus ¢ HCIOIB30BaHUEM ITOHSTHS
«MaccoBad O0JIA BEUICCTBA B paCTBOPEC»

61

Boruncnenus ¢ UCToib30BaHUEM MOHATHS
«MOJISIpHAsA KOHIEHTPALUs PACTBOPEHHOTO
BEIIECTBA»

62

Ponb pacTBOpOB B mpupoe U KU3HU
yenoBeka. KpyroBopot Bobl B IpUpO/IE.
3arpsizHeHue npupoaHbIx Boa. OxpaHa u
OYHMCTKA MPUPOIHBIX BOI.

63

Brruncnenus ¢ ucnosib3oBaHueM rpadukoB
PacTBOPUMOCTH I pacuéToB
PacTBOPUMOCTH BEIIECTB

64

Brrunciaenus ¢ UCIOIb30BaHUEM ITOHATHS
«MaccoBasd JOJIA BCUICCTBA B paCTBOPEC»

65

Brrunciaenus ¢ UCHOJIb30BaHUEM ITOHATHS
«MOJIIpHasA KOHUCHTpAIHA paCTBopéHHOF o




BCIICCTBaA»

Brrurcnenus ¢ ucmonbp3oBaHueM rpadukoB

66 PacTBOPUMOCTH TSI PAcUETOB 1
PacTBOPUMOCTH BEIIECTB

67 KonTtponeHas padora Ne 3 o teme 1
"Bonopon. Bona. PactBopsl. OcHoBanus"

68 Oxcuppl: cocTaB, KiaccupuKanus, 1
TPUBHATBHBIC HA3BAHUS

69 [ToyueHnne 1 XUMUYIECKHIE CBOMCTBA OKCUIOB 1

70 [ToHsTHE O THAPOKCHUIAX — OCHOBAHUSAX H 1
KHCIIOPOICOAEPIKAIIUX KHCIOTaxX

71 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT 1

72 [Tonyuenue xkucnor 1

73 Knaccudukanus ocHoBaHMIA 1

74 [[émoun, UX CBOMCTBA U CIIOCOOBI MOJTyICHUS 1
HepactBopumbie 0OCHOBaHMS, UX CBOMCTBA U
criocoObI mosryuenus. [lonsitue 06

75 aM(}OTEepHBIX THAPOKCUIAX: XUMHUUCCKHE 1
CBOICTBa U nojyuenue. [Ipumenenue
BOKHEMIINX OCHOBAHUI

76 Conu: coctaB, knaccupukanus, 1
TPUBHUAIbHBIC HA3BAHUS

77 du3nyecKue U XMMHUYECKHUe CBOCTBA COJIEH. 1
[Tonyyenue coueit

78 I'eneTnueckas cBsI3b MEXKAY KlaccaMu 1
HEOPraHMYECKUX COCTMHEHHIMA

79 IIpaktuyeckas padora Ne 6. Pemenue 1

OKCHICPUMCHTAJIbHBIX 3aJa4 1O TCMC




«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

80

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYEeCTBa BEIIECTBA, 00BEMA,
MAacChI 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00bEMY, Macce peareHTOB HITU
MPOJIYKTOB PEaKIUU

81

Briuucienus macchol MMpoOAYKTaA pCaKIuu 1mo
HM3BECTHOM Macce OJHOTO M3 UCXOHBIX
BEIIIECTB, B3ATOTO B BUJIE PACTBOPA,
COJIEPIKAIIEro OMPEAETEHHYIO MAaCCOBYIO
JTOJTFO PACTBOPEHHOTO BEIIECTBA

82

[TpoBepounas pabota o Teme "OCHOBHBIE
KJIACChl HEOPraHMYECKUX COCTUHEHUI"

83

[epBbIe MOTBITKU KITACCU(PUKAIIA
XUMUYECKUX 1eMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JIEMEHTOB. DIIEMEHTBI, KOTOPhIC
00pa3yroT aMmpOoTepHBIEC OKCUIBI U
THJIPOKCHUIBI

84

[Tepuonuueckuii 3akoH. OTKpBITHE
[Teproanueckoro 3akoHa.
KopoTtkonepuoaHas v JyIMHHOIIEPUOTHAS
dhopmel [Teproardeckoit cuCTeMbl
XHUMHYECKHX 351eMeHTOB /.. MeHaeneera

85

[Tepurop1 U TPyIIIBI

86

OcHoBHBIC CBCACHHUA O CTPOCHUHN aTOMOB.
CocTaB aTOMHBIX AACP

87

H3oToImsI Kak Pa3sHOBUIHOCTH aTOMOB




XUMHWYCCKOI'O 3JICMCHTA

88

DNEeKTPOHBI. DIEKTPOHHAs OPOUTAIIB.
DHepreTHYecKue YpOBHHU U MOTyPOBHH
aToMma; S-, p-, d-opOuTanu. DICKTPOHHBIC
KOH(UTYpaIMX U dJIEKTPOHHO-Tpadudeckue
(hopMyITEl aTOMOB

89

CtpoeHnue MeKTPOHHBIX 000JI0YeK aTOMOB
nepBbIX 20 XUMHUYECKUX AJIEMEHTOB
[Tepnognueckoit cucremsl [I.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XMMHMUYECKUX 3JIEMEHTOB,
METaJNTNYECKUX U HEMETAJUIMUECKUX CBOWCTB
0 TpyInam U nepuoaam

90

Bcepoccuiickas mpoBepodHas padoTa

91

Bcepoccuiickas mpoBepodHas paboTa

92

3Mmenenue cBOMCTB COETUHEHUI
XUMHUYECKHX JJIEMEHTOB B TIEpUOJaX U
rpynmnax. XapakTepUCTUKa XUMHYECKOTO
9JIEMEHTA 10 €ro MOJI0KEHHUIO B
[Tepuonnueckoit cucreme .M. Menneneera

93

BHGKTpOOTpI/IHaTCJ'IBHO CThb XUMHYCCKHX
QJICMCHTOB

94

KoBanentnas [oJIsApHaA CBA3b. KoBanenTHas
HCIIOJISIpHAs CBA3b Honnas cBs3b

95

Kpucrannuueckue 1 aMmop¢HbI€ BEIeCTBa.
Tumnb! KpUCTATUIMYECKUX PEILIETOK U UX
XapaKTepUCTUKH

96

CreneHb OKUCICHUS




97

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC pCakuuun

98

CocraBiicHHE YPaBHEHUH OKHUCIUTEIBHO-
BOCCTAHOBUTCJIBHBIX peaKHHfI, MECTO
AJIEKTPOHHOTO OaiaHca

99

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkiyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChl IO U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJIYKTOB pEaKIUU

100

Brranciienust npocrenieid MOJEKyIIpHOM
(hopMyJIBI BEMIECTBA TIO U3BECTHBIM
MAaCCOBBIM JIOJISIM 3JIEMEHTOB

101

[IpoBepounas padota o teme "CTtpoeHue
aTomMa. XUMUYECKas CBSI3b"

102

O0001IeHre U cUcTEMaTU3aINs 3HAHUN

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 ITo reme: «IlepBoHAYATBEHBIC XUMUYCCKHUE TTOHSITHSDY
pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: aToM, MOJICKYIa,
XUMUYECKUN D3JIEMEHT, MPOCTOE BEHIECTBO, CJOXHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJIIpHAs Macca,
1.1 MaccoBas J0JiI XUMHUYECKOTO DJIEMEHTAa B COSAMHEHUH, MOJISIPHBIA 00BEM,
XHUMHYCCKas PeakIus, KIACCU(PHUKAIUS PEaKIUi: PEaKIuu COCIMHCHHS,
peaKkuu Pa3lIoKCHUs, pPEaklUW 3aMelICHUs, peakluu oOMeHa, JK30- H
SHIOTEPMHUUYECKHE pEaKIuu, TeIioBod dddexT peaknuu, pacTBoOp,
MaccoBas JIOJISI BellecTBa (MPOIEHTHAs KOHIICHTPAIIHsI) B pacTBOPe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX IOHATHH U
' MPUMEHSTH 3TU MOHATHS IIPU OMMCAHUH BEUIECTB U UX MPEBpallleHU i
13 HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBIEHUS (GOpMyJ BELIECTB
' U YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUSs, 3aKOHa ABOTaApo
1.5 OTIPEJIEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJacCU(QUIMPOBATh XUMHYECKHE peakuud (0 YHUCIy U  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XUMHUYECKOro »JleMeHTa 1o Qopmye
' COEMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJbl TMO3HaHHS — HaOJIIoAeHue,
' U3MepeHne, MOJACTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN)
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTaHUIECKUX BELIECTBY
91 pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX TMOHSTHUIH: OKCHJ, KHCJIOTa,
' OCHOBAHHE, COJIb
59 OTIpENeNATh TMPUHAAJECKHOCTh BEIIECTB K OMpPENeI€HHOMY KIaccy
' COEIMHEHUH 10 GopMyIIam
2.3 KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA
94 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB

PAa3JIMIHBIX KIIACCOB, MOATBEPKAAA ONMHUCAHHUC IMPUMCPAMHU MOJICKYJISAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUsS XMMHYECKUX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIOBUSX

2.6

CJIEZIOBATh MPABUJIAM IIOJIb30BAHMS XUMUYECKOH MOCYI0N U JTa00paTOpPHBIM
o0opynoBaHuEeM, a Takke IpaBwiaM oOOpalleHus C BEUIECTBAMHU B
COOTBETCTBUM C HUHCTPYKUUSMU 110 BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BogopoJa M KHMCIOPOZA), HMPUTOTOBICHUIO PACTBOPOB C OIPEAEIEHHOM
MAacCOBOW JOJIEH pPaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XMMHMUYECKHUE HKCIEPUMEHTHINIO pPACIO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIBIO MH/AUKATOPOB (JaKkMyc, peHon(Tanent, METHIOPAHK U

Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIINu

[To teme: «llepronnuecknii 3akoH u lleproanyeckas cucteMa XUMHUYECKUX
snementoB J[. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHI: SApO aroma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTailb, pauyc aToMa, XUuMUYecKas
CBSI3b, HOJISIpHAs u HEToJIsIpHast KOBAJICHTHasI CBS3b,
JIEKTPOOTPUIIATEIBHOCTh, MOHHAS CBfA3b, MOH, KATHOH, AaHUOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHCBIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leproanueckoit
CHCTEMBbl ~XMMHUYECKHX JJICMEHTOB: pa3inyarh TOHATHS  «TJIaBHAs
noarpymnma (Arpynmna)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpbiBaTh  cmbici  [lepuonunueckoro 3akoHa J[.M. MenneneeBa:
JEMOHCTPUPOBaTh TMOHUMAHUE MEPHUOJUYECKON 3aBHCUMOCTH CBOMNCTB
XMUMHYECKUX PJIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucrteme

3.5

COOTHOCHTB O6OSH&‘ICHHH, KOTOPBLIC UMCIOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
CUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I MengeneeBa» ¢ 4YHCIOBBIMHU
XapPaKTCPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHYCCKHUX 3JICMCHTOB (COCTaB n
3apsaa  dapa, o6mee YUCJIO  JJICKTPOHOBH  pacCHpCACICHUC HX II0
QJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OnpChACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH u I/IOHHaH)B
HCOPraHUYCCKUX COCIUHCHUAX




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kona
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XvMMuM B KU3HU 4YelOBEKa. XUMHUS B CUCTEME HayK. Tema u
BemiecTBa. Ou3nyeckre CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

ITonsarue o METOJaX IIO3HaHUA B XHMMHHU. YucTteie BeIieCTBa W CMCCH. Croco0sbl
pa3aeiieHust cMecen

1.3

ATOMBI U MOJEKYJIbl. XUMHUECKHUE 37eMEeHTbl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocThie U cioxHbBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAas aToMHass Macca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast A0Sl XMMUYECKOTO 2JIEMEHTA B COCTUHEHUHT

1.5

KomnnuecTBo BeniectBa. Mosib. MossipHas macca. B3auMoCBsI3b KOJIMUECTBA, MAcCChl U
YuCia CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel 1o QopMynaM XHUMHUYECKHUX
COeqUHEHNN

1.6

DU3NYECKNE U XUMHUYECKUE ABJICHUA. XUMHUYECKas peakuus U €€ MpU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kitaccudukanus XuMuaecKux
peakiuii (CoequHEHUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOH, C MpaBuUiIaMu
paboThl B TabopaTopuu U MpuéMaMu 0OpalieHus ¢ JabopaTOpHBIM 000pYyIAOBaHUEM,
W3Y4YeHHE M OmucaHue (PU3MUecKux CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB,
HaOmoneHne ¢usnueckux (IJIaBJICHHE BOCKA, TasHUE JbJa, pPacTUpaHHE caxapa B
CTyNKe, KUIIEHHE M KOHJCHCAlUs BOJbI) M XUMHUYECKUX (TOpEHHE CBeuH,
MPOKAJIMBAHHWE MEIHOM MPOBOJIOKH, B3aWMOJEWUCTBUE Mella C KUCJIOTOM) SBICHHIA,
HaOMOJIeHUe ¥ ONHCAHWE MPU3HAKOB MPOTEKAaHUS XUMHUYECKUX  pPeaKIHii
(paznokeHue caxapa, B3aMMOJICWCTBUE CEPHOMl KHUCJIOTHI € XJIOpUIOM Oapus,
pasnoxkenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Keje3a C
pactBopom comu meau(ll), mzyuenue cmoco6oB pasneneHus cMmecedt (C MOMOIIBIO
MarHuTa, (uUIbTPOBAaHWE,  BbIAPUBAHME, JAUCTWUIALUA,  Xpomarorpadus),
MPOBEJICHUE OYHCTKH IOBAPEHHON COJHM, HAOMIOJCHHE M OMHUCAaHHE pPe3yJbTaTOB
MPOBEJICHUSI OTbITA, HIUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MacChl, CO3JIaHUe
MoJenel MOJIeKy (IIapoCTEP>KHEBBIX)

Baxueiine MNpEACTAaBUTCIIN HCOPTIraHNYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocTtaB Bo3ayxa. Kucinopos — aeMeHT U IpOCTOE BEILECTBO.
Haxosxnenue kucinopojia B Ipupoje, Gpusnueckue 1 XMMUYECKHe CBOMCTBA (peakiuu
ropenus). Oxcuasl. Ilpumenenne kucnopona. CriocoObl MOJSY4YEHUS KUCIOPOAA B
nabopaTopu M MpoMblIeHHOCTH. KpyroBopoT kucinopona B mpupone. O30H —
AIOTPONHAS MOIM(UKAIMS KHCIOPOaa

2.2

TennoBoit 3¢¢dexkT XUMHUUECKON peakiuy, TEPMOXMMHMUYECKHE YpaBHEHHS, IK30- U




SHJOTEPMHUYCCKHE pEaKIuH. TOIUIMBO: Yroiib W MeETaH. 3arps3HEHHE BO3IyXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonmopox — asnemeHT M npocTtoe BemecTBo. HaxoxaeHue BoOAOpona B IIPUPOE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI morydeHust. KucmoTel u
COJIH

24

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBOMCTBa BOAbL. Bona kak pactBoputens. PacTtBopsl. HacelieHHble u
HEHACBIICHHBIE pPacTBOPHL. PacTBOpUMOCTH BemecTs B BoJe. MaccoBas 1ot
BEIIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA Bojbl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJIE M B JKU3HM ueroBeka. KpyroBopor Bojapl B mpupoje. 3arpsizHEHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJI

2.6

Knaccudukanus neopranmyeckux coeauHeHuit. Oxcunpl. Knaccuduxaiums oxcuaos:
coyieoOpa3ymomire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEpHbIE) U HECOJIE00pa3yIoIIHe.
Homenknarypa okcuaoB. @u3n4ecKue 1 XMMUYECKHE CBOMCTBA OKCUIO0B. [lomydueHue
OKCHJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE W XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosmydenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxanust xucnor. Homenknarypa kucinor. Pusnueckue U
XUMHAYECKHE CBOMCTBAa KUCIOT. Psgn axtuBHoctH MeTawioB H.H. bBekerosa.
[Tonydenue KuciIoT

2.9

Comu. Howmenknatypa coJieid. Du3NYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydyenune conen

2.10

I'enernueckas CBA3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

211

XVUMHUYECKUI SKCIEPUMEHT: KaueCTBEHHOE ONPEENICHUE COJAEPKAHUS KHCIOpoJa B
BO3/yXe, MOIyYeHHEe, cOOMpaHKe, PaclO3HABAaHWE M M3YYEHHE CBOWCTB KHCIIOPOJA,
HaOI0/IeHNe B3aUMOJICHCTBHS BEIECTB C KUCIOPOJOM M YCIOBHS BOSHUKHOBEHHS H
IpEeKpalleHus: ropeHus (Ioxapa), 03HaKOMIICHHE ¢ 00pa3llaMu OKCHJIOB U OIHMCaHHE
UX CBOMCTB, MOJIy4eHHE, COOMpaHue, Paclo3HaBaHHE M W3y4EHUE CBOMCTB BOJOpOJA
(ropenue), B3ammojelcTBue Bojgopona ¢ okcuaoM  meau(ll)  (Bo3mokHO
UCIIOJIb30BAaHUE BUICOMATEPHAIOB), HAOIIOICHNE 00PA3IOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCIEIOBAaHHE OCOOCGHHOCTEH pAcTBOPEHUS BEIIECTB C  Pa3IMYHON
pPacTBOPUMOCTBIO, MPHUTOTOBJICHUE PACTBOPOB C OIPENCNEHHOW MacCOBOM oiei
pPacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOABI C MeTaulaMH (HAaTpueM H
KaJbliMeM) (BO3MOKHO MCIOJb30BaHUE BUAEOMATEPUANIOB), ONPEEICHUE PACTBOPOB
KACIOT M UIeJoYel ¢ TIOMOIIbI0 HMHJUKAaTOpPOB, MCCIEIOBaHUE 0Opa3loB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, HAOIOJCHHWE M3MEHEHUS OKpacKH
WMHAMKATOPOB B PacTBOpax KUCIOT U IeJo4el, U3ydeHHne B3auMOJCHCTBUS OKcHIa
meau(ll) ¢ pactBopoM cepHOMl KHMCIOTBL, KHCIOT C METalJlaMM, pPEaKIui
HelTpann3anuy, TMOTydYeHHe HEepacTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO
MeTajula IPYITMM U3 pacTBOpa COJIM, PELICHHE SKCHEPUMEHTAJBHBIX 337ay M0 TeMe
«BaxHeiiue Ki1accbl HEOPraHMYECKUX COEANHEHUI




IIepnoanueckuit 3axoH u [lepuoauueckas cucteMa XUMUYECKUX emMeHToB J[. 1.
MemnneneeBa. CtpoeHue aToMOB. XuUMH4UecKasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKM KiIacCH(PUKAIMH XMUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymnmax
CXOJHBIX D3JEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMENbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0Opa3yloT aM(pOTEepHBIE OKCUIBl H
TUAPOKCHJIBI

3.2

[lepnognueckuit 3akoH. llepuoguyeckas cucrema XMMHYECKMX 3ieMeHTOoB [I.1.
MenneneeBa. KopoTkomepuonnas u ummHHONIepuoaHas (opmbr [lepuoanyeckoii
cucrteMbl xumuyeckux onemeHToB J[.M. MenneneeBa. Ilepuoasl W rpymisl.
@u3NYECKU CMBICII NOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIIBI 2JIEMEHTA

3.3

Crpoenne artomoB. CocraB aTtoMHbIX siep. W3orombl. Onekrponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04YEK aTOMOB NepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cucrtemMbl [[.1I. MenneneeBa. XapakTepuCTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJsioxxenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH  W3MEHEHUs pajuyca aTOMOB  XHMHMYECKHX  DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOWCTB MO TpyIIaM M NEpHOJaM. 3Ha4YEeHHE
[Tepnognueckoro 3akoHa u [leproanueckol CUCTEMBI XMMUYECKHUX JJIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. (.M. MenneneeB — y4€HbIl U IpaKJaHUH

3.5

Xumuyeckass  cBsi3b.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenbp okucieHus. OKUCIUTEIBbHOBOCCTAHOBHUTENbHBIE peakuuu. [Iporecco
OKHCJIEHUS U BoccTaHOBIEeHUA. OKUCINTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB BEIECTB METANIOB U HEMETAJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHA
(ropeHue, peakliiy pa3inoKeHHs], COeTUHEHU)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJIEHUH TPUPOJBI, MOHMMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKON Hayku Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOIel KyJabTyphl W  MPaKTUYECKOM
JeSITEIbHOCTH YEJIOBEKa B YCIIOBUAX COBPEMEHHOI'O 00IECTBA; TOHUMaHUE
MEeCTa XMMHUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4HBIX METOJIaX IIO3HAHHS, B TOM YHCJE SKCICPUMECHTAIBHBIX H
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3yYEHUS XUMUUYECKHUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
1 MOJIEKYIT

1.3

0o chepax mpodecCHOHATBHONW MACSITEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHUSIX
XHUMUYECKON HAyKH, YTO IMO3BOJUT OOYYAIONIUMCSI PACcCMATPUBATh XUMHIO
Kak chepy cBoeil Oymymiel mpodecCHOHATBHON NeATEeILHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHUHU Kak MPOQHIFHOTO MpeaAMeTa MpHu Tepexoie Ha
YPOBEHB CpeIHEro 001Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHWYECKUX 3HAHUHN U YMCHHUE IPUMCEHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMHYECKUE MOHATUS: XUMUUECKUN JIEMEHT, aTOM, MOJIeKYIa,
BEIIECTBO, MPOCTOE M CIJIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOIHAsS
CMECh, OTHOCHUTENIbHbIE aTOMHAasi U MOJIEKYJSpHAasT MAacchl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIA O00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHsis), XUMUYECKas peakiusi, Peakiuu COeIUHEHUS,
peaKIuy pa3iokKEeHHs, pPeaklUu 3aMElICHUs, peakiuu oOMeHa, TerIoBOU
a¢deKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIMH, PacTBOP, MaccoBas
JIOJIS. XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAaCCOBasl JIOJS U MPOLICHTHAS
KOHIIEHTpAallMsl BEIIECTBA B PAacTBOpE, SAPO aTOMa, SJIEKTPOHHBIM CION
aToma, aToMHas opOuTagb, paguyc aToMa, BAJICHTHOCTb, CTENEHb
OKUCIICHUs, XUMHYECKasi CBS3b, DSJIEKTPOOTPULATENBHOCTh, MOJISIPHAS W
HEMOJISIPHAsT KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAasg,  MeTaJuInyeckKas,
MOJIEKYNIIpHAsi), WOH, KAaTHOH, AaHWOH, OJIIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJNIUTHYECKAsT ~ JUCCOLMAIMS,  PEaKIU  HOHHOTO  OOMEHa,
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE peakiu, OKHUCIIUTETh u
BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, JJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00paTUMbIC U HEOOpATUMbIC PEAKIIUH, CKOPOCTh XUMUIECKOM
peakuuu, karanuszarop, [IJIK, koppo3ust MeTaioB, CruiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckuid 3akoH [[.M. MeHneneeBa, 3aKOH TNOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
JIEKTPOJUTHYECKON TUCCOLMAIU

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCIIE MHUHEPAJIbHBIE YAOOPEHHS, METAUIbl W CIUIaBbl, TPOIYKTHI
nepepaboTKH MPUPOJAHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJis, TPUPOTHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SMCTBE, HA MPOU3BOJICTBE U MMOHUMAHKE
3HAUEHUsS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHHM3Ma 4YelloBeKa; yMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPYKAIOIYIO PUPOIHYIO Cpeny

3.2

YMEHHME UHTErPUPOBaTh XUMUUECKHUE 3HAHUS CO 3HAHUSIMU APYrUX YUeOHBIX
MpEAMETOB

3.3

HaJuuyue ombITa padoThl C pa3IMYHBIMU HCTOYHHUKAMHM HMH(OpPMAIUH IO
XMMHM  (HaydyHas W  HAy4YHO-TIOMYJsipHas  JIUTepaTypa,  CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OIEHUBaTh HWH(GOPMALMI0O O BEIIeCTBAaX, UX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIIOJIb30BaTh €€
JUIS pelieHus yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHoBaMM TMOHSTHHHOTO armapaTa ¥ CHMBOJHMYECKOTO S3bIKa
XHMHUHU Ui COCTaBJICHUS (DOPMYN HEOPraHWYECKUX BEIIECTB, YPaBHEHHIA
XUMHUYECKUX PEaKIuii; ocHOBaMHu xumudeckoi HomeHKIaTypsl (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBSA3b MOJIOKEHUS eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMHYECKUX
JJIEeMEHTOB (COocTaB M 3apsii  sjapa, oOIIee YHUCIO 3JIEKTPOHOB),
pacrpefieieHueM DJIEKTPOHOB TI0 JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIHS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
3JICMCHTOB (pazmyc aToMma, BJIeKTpOOTpI/II_IaTeJIBHOCTB), IMPOCTBIX H
CJIOXKHBIX BEIICCTB OT ITOJIOXKCHHA 3JICMCHTOB B Hepnonnqecxoﬁ CUCTEMC (B
MaJIbIX TIEpUOJAaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC IJICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCaKIINU




YMeHue onpenearh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUS XUMHUYECKUX JICMEHTOB, 3apsij HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTAILTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEIh H BOCCTAHOBHTEIT
9 YMeHue XxapakTepru3oBaTh (pU3MUEcKue U XUMHUECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, aiMas, KpEMHHH,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KA, MATHUH, KaIBIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ], OKCHJBI M TUIPOKCUAbl MeTaiwioB |-IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (Il u 111), oxkcnast yrnepona (Il
' u V), kpemuus (1V), azora u ¢ocdopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TuCTas, a30THasd, ¢ocdopHas, yroJybHadi,
KpEeMHHEBast KUCJIOTA U UX COJIH)
MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TPOTEKAHUS XHUMHYCCKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUIX
10 YMeHue cocTaBisaTh MOJEKYISPHBIE U HOHHBIE YPaBHEHUS peaklUii, B TOM
17 (o) (<H
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHYECKUE CBOMCTBA HM3YyYEHHBIX KJIaccoB (TPYII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKy HUMU
11 YMeHHe BBIYUCIIATH (ITPOBOIUTH Pacu&Thl):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCcCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHHSIM XMMHUYECKUX PEAKUUN U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAyYHOTO TO3HaHUA (HaONoJeHne, H3MEpPEHHeE,
121 OKCMIEPUMEHT, MOJEIMPOBAHKE) MPU HM3YYCHUU BEIIECTB M XHUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy M TMPEATOXKUTh MYyTH €&
pelieHus
12.2 0e3o0macHO# paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION U

1a00paTOpPHBIM 000PYIOBAHUEM




12.3

MpaBwIaMu 0€30TMacHOTO OOpalieHusi C BEIIeCTBAMHU, HCIOJIb3YEeMBIMU B
MOBCETHCBHON KU3HU, TIPaBWJIAMH TIOBEIECHUS B IENAX CcOepeKeHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM Cpedbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3/ECUCTBUSI HA JKUBbIE OPraHU3MbI ONPEEIEHHBIX BEIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hanmuamne IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWUA MW OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHYECKHUMH SIBJICHUSMU; OIIBITBHI, WILTIOCTPHPYIOIIHE
MPU3HAKY IPOTEKAHUS XUMUUYECKUX peaknuii

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMecer

13.3

MIOJIy4E€HUE KUCIOPOJa M U3Yy4CHHE €r0 CBOMCTB; IOJIY4YEHHE BOJAOpOJA U
U3Y4YEHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKHCIOIO ra3a U H3Y4YEHHE €TI0
CBOWCTB; ITOJy4E€HNE aMMHAKa U U3YYECHHUE €0 CBOWCTB

13.4

MIPUTOTOBJIEHUE  pPAacTBOPOB €  ONPENEIEHHOM  MAacCOBOM  JI0JIEH
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHondTanenHa)
TUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIIE/IOBAaHUE M OMKMCAHUE CBOMCTB HEOPraHWYECKHMX BEINECTB Pa3IMYHBIX
KJIaCCOB; HM3y4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHIAMH
METaJUIOB, PAaCTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAaHWI; BBITECHEHHE OJHOTO MeTajia
IpYrUM W3 pacTBOpa COJH; HCclenoBaHHe aM(OTEpPHBIX CBOMCTB
THJIPOKCUIIOB AIFOMUHUS U IIITHKA

13.7

pelieHne SKCIEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxxnennne HeMeTaluIbl M UX COCIHMHEHUM»; «BakHeHIIIe MeTaluIbl U UX
COEIMHEHU

13.8

XUMUYECKHE 3KCIIEPUMEHTHI, WLIIOCTPUPYIOUINE MPU3HAKA TPOTCKAHUS
peaknuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUI-, HOAUM-, cylbdat-, docdat-,
KapOOHAT-, CHWJIMKAT-aHUOHbI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHH, >kene3a (2+) u xkemesa (3+), meau (2+),
IIUHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBAThL CBA3UM MCKAY PCaIbHO H8.6HIO,I[8.€MBIMI/I XUMHUYCCKUMH
ABJICHUAMU MW IIpOoHCCCaMH, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSCHATH IIPpUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHAN

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTH. CHMBOJIBI XUMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA coCrtaBa  BCHICCTB. OTtHOcHTEILHAS aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIdpHasA Macca. Maccosas J0JId XUMHYCCKOT'0 DOJIEMCHTaA B
COCAMHEHNN

1.5

KomuuectBo BemectBa. Monb. Mousipuas macca. MousspHbiii  00bEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUILL BEIICCTBA

1.6

®U3NYECKHE U XUMHUYECKUE SABJICHUA. XUMHUYECKas peakius U €€ NMpU3HaKh. 3aKOH
COXpPAHEHUS MaCChl BEIIECTB. XUMHYECKUE YPaBHEHUS

[Tepnoanueckuit 3axkoH u Ilepuonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuomumueckass cucrema XUMHUYECKHX 3nemeHTtoB /JI.U.
MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB NEPUO0/Ia U TPYIIIIbI JIEMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX sAnep. WM3otombl. OnexktpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB MepBbIX 20 XuMUUecKux aieMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHUYECKHX DJJIEMEHTOB IICPBLIX TpéX
IIepruoaoB, Kajausi, KaJlbI U1 (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOI>'ICTB) Hn ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHAas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBsa3b. Mertamnueckas
CBSI3b

3.2

Tumnsr KpHUCTAITNINYCCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/ILIeCKaH), 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u wux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanuss W HOMEHKJIATypa HEOPraHWYECKUX COCIMHEHHHA: OKCHJIOB
(conmeoOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U HECOJIEOOpa3yIoIIne;
OCHOBaHMH (IIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI); KUCIOT (KUCIOPOJICOACPIKAIIUEC




1 OECKHUCIIOPOAHBIE, OJJHOOCHOBHBIE H MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

du3znyeckue M XHUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOpOa, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs
@u3nyecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpuS,
4.3 Kajlusl, MarHus W KajiblUs, aJIOMUHUS, Kene3a. OJIEKTPOXUMMUYECKUN psij
HaIpsHKEHUH METaJUIOB
44 du3znyeckue M XUMHUYECKHE CBOWCTBAa BOJOPOJHBIX COEIUHEHHH HEMETaJIOB:
' XJIOPOBOJOPOJia, CEPOBOJOPOIA, AMMHUAKA
duznyeckue U XuMUYecKre cBoiicTBa okcuaoB HemeramuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). Ilomydyenne oxcuaoB
HEMETaJIJIOB
46 Xumunyeckue cBoiictBa okcuaoB: MeramioB |A-IIIA rpymnn, umnka, menu(ll) u
xenesa(ll, 11). TTonyueHre OKCHIOB METAIIJIOB
XUMHYECKHE CBOWCTBA OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
4.7 TUAPOKCUIOB aTIOMUHUS, Kele3a, IUHKa). [loaydeHne ocHoBaHUIl UM aM(pOTEpHBIX
TUIPOKCHIOB
OO0mue XUMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOHM, CEPOBOJIOPOIHOM,
48 CEpPHHUCTOMW, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroapHOH. Ocobbie
' XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCJIOT
4.9 OO6mue XuMHUIECKHe CBOMCTBA cpeHuX coier. [lomydenue coneit
410 [lonmyuenue, cobupaHue, pacrmo3HaBaHHE BOJOPOJAA, KHUCIOpPOJa, aMMHUaka,
YTJIEKUCIIOTO Ta3a B JIabopaToOpHH
411 [Tonyyenne amMmmaka, CEpHOW W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOI1ue
' CHOCOOBI MOJTYYESHHS] METAJIIOB
4.12 | T'enermueckasi CBSI3b MEXIY KJIaCCaMU HEOPTaHUUYECKUX COEIUHEHUN
5 XUMHUYECKUE PEAKLIUN
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPa3IUYHBIM IpU3HAKAM: MO0 YUCTY H
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY 3D (EKTy, M0 U3MEHEHUIO
CTENEHEH OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB
5.9 TemnoBoil >pdeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHIOTEpPMHUUECKHE peakuu. TepMOXuMUYecKue ypaBHEHUS
OKHCANTENTBHOBOCCTAHOBUTENIbHBIE  peakuuu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 IIpoueccer OKHCJIEHHUS " BOCCTaHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEITbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopust snexkTposnTHYECKONW auccounanuu. KaTHOHBI, aHMOHBL. OJIEKTPOJIUTHL U
' HERNEeKTPOINThl. CuilbHBIE U c1a0ble 1eKTPOIUThl. CTeNneHb JUCCOLMAuU
55 Peakiiun moHHOTO 0OMeHa. YCIoBUS MPOTEKaHUs peakiii HOHHOro oOMeHa, MOJIHbIE
' U COKpalIEéHHbIE HOHHBIE YPABHEHUS PEaKLUil
6 XUMHS U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe




WCIIOJIb30BAHME BEILECTB U XUMHUYECKUX peakuuil B iaboparopuu u ObiTy. IlepBas
IIOMOIIb IIPA XMMUYECKUX 0KOT'aX U OTPABJICHUSX

XUMHYECKOE 3arpsi3HEHUE OKpY)Karolel cpeibl (KUCIOTHBIE O, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nomyctumas — koHueHtpanus Bemects  (IIJJK). Posnp xumum B peuieHuun
HKOJIOTUYECKUX TPoOIeM. Y CHileHne TapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO
ciost
[Ipumenenue cepsl, a3oTa, pocdopa, yriepona, KpEeMHHUSI U UX COETUHEHUI B OBITY,
MEJUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHenue mertannoB u

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHUHUH, OpOH3a) B OBITY M NMPOMBIIUIEHHOCTH X
coemuHeHui. [loHsATHE O KOPPO3WUM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), TPOAYKTHI
uXx rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, dTWJIEH, alleTWIECH, 3TaHOJ, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAaX: >KMpax, OelKkax, yrieBojax — M HUX
POJIK B )KM3HU YeJIOBEKa
7 Pacuérsr:

7.1 1o hopMysTaM XUMHUYECKUX COCTUHECHUN

7.2 Macchl (MacCoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumusi: 8-i Kiacc: yriyoJIeHHbIN ypoBeHb: yueOHUK; 1-e n3nanue ['abpuensn
0.C., OctpoymoB WN.I"., Cnagkos C.A. AxuunonepHoe o61iectBo «3narenbcTBo

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. I'abpuensu O. C., Bockob6oinukosa H. I1., SmykoBa A. B. HactonbHas kHura
yunrens. Xumus. 8 kiI.: Meroauueckoe nmocodue. - M.: IIpoda, 2021.

2. I'abpuensu O. C., Amykora A. B. Terpaap 1151 1a60paTOpPHBIX OMBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. lN'abpumensn, O. C. Meroaudeckoe nmocodue k yueonuky O. C. ['abpuensna
«Xumusi». 8 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. Xumus. 8 ki1.: KontponbsHbie U mpoBepoyHbie padoThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YiakoBa u

ap. - M.: [lpoda, 2022.
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