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HOACHUTEJIBHAA3SAIINCKA

[Iporpamma  yueOHOTO Kypca «Xumus. OT MPOCTOr0 K CIOKHOMY» Ha
YpPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl COCTAaBJI€HAa Ha OCHOBE TPeOOBaHMI K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MNpPOrpaMMbl OCHOBHOTO
obmero oOpasoBanusi, mnpeactaBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepanbHOil pabouedt mMporpaMMmbl BOCHUTAHUSA M C Y4E€TOM KOHIICHIUU
npenojaBaHusi y4eOHOTO IpeaMeTa «3aHuMaTelbHas XUMUsS» B 00pa30BaTEIbHbBIX
opranusanusax Poccuiickon @enepanumu.

[Iporpamma mo xumMuu Aa€T MpeACTaBICHUE O UENIX, OOIIeH cTpareruu
oOydeHHMs, BOCIHMTAHMSI M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIro
npenMera, YCTaHABJIMBAET o0s3aTenbHOe peIMETHOE coJiepKaHue,
npenycMaTpuBaeT pachpejielieHde ero o KiaccaM U CTPYKTYpPUpPOBaHHE I10
pazieiaM W TeMaM TMpOTrpaMMbl MO  3aHUMATEIbHOW XHMHUH, OINpPEACsIeT
KOJIMYECTBEHHBIC U KaUECTBEHHBIC XapaKTEPUCTHKU  COJACPKaHMUS,
PEKOMEHIYEMYIO  TOCJIEIOBATENIbHOCTh ~ M3yY€HHUS  XUMHUH C  Y4ETOM
MEXIIPEAMETHBIX U BHYTPHU TPEJAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydaromMXcs, OMpeaesisseT BO3MOXKHOCTH MpeaMera
JUIsE  peanu3alu  TpeOOBaHMMW K  pe3ylbTaTaM  OCBOCHHUS ~ OCHOBHOM
oOpa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a
TakKe TpeOOBaHUM K pe3yiabTaTaM OOYy4YEHHUs] XMMHUU HA YPOBHE leJell M3ydeHUs
npeIMeTa W OCHOBHBIX  BHJOB  Y4€OHO-TIO3HABATEIbHOW  JESATEIBHOCTU
00y4aromierocsi o OCBOECHUIO Y4eOHOTO COIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM [JIsi (POPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHHIX
HHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs TI00adbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUUECKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyennexumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH i1 CaMOpasBUTHA U

(bOopMHUPOBAHUSAKYITBTYPBUTHYHOCTH,eE00IEHN (D YHKIIMOHATLHOW TPAMOTHOCTH;
BHOCHUTBKJIJIB(OPMUPOBAHHUEMBIIIUICHUSIUTBOPUECKIUXCITOCOOHOCTEMN
OoOy4JaroImuXcsi, HABBIKOB HMX CAMOCTOSTETLHOW  y4eOHOW  JEeSTENbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCIEAOBATEILCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOIKU3HU, TAKUBIPO(HECCUOHATBLHOU IESI TETEHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MHBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTIOCTHOTOB3I IS IaHAC AUHCTBOIIPUPOIBINYETIOBEKA, IBISETCAOTBE TCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHMUM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABISETCS — NeAaroruuyecku
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HayKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coxaepkanusi mporpamMmbl mo  «Xumus. OT TpocToro K
CIIOXHOMY» C(OpMUPOBaHa Ha OCHOBE CHUCTEMHOrO MOAX0/a K €€ HM3YyYeHHIO.
Coneprxanue CKJIaIbIBACTCS u3 CHUCTEMBI
MOHATUHOXUMUYECKOMIIIEMEHTEHBEIIIECTBEUCUCTEMBITIOHITUHOXUMUYECKON
peakiuu. OO0 OSTU CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl IO TPUHIIHUIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTOyUYE€HHUSIKAKOCHOBBIBCETOECTECTBO3HAHUS;

— Ilepnoanueckorozakona/l.M1.MeHnaeneeBakakOCHOBHOT 03aKOHA XUMHUH;

— YYEHHUSOCTPOCHUMATOMAau XUMUYECKOMCBA3Y;

— TpeACTaBiICHUN 00 DIIEKTPONUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA pacCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K APYrOMY, BBITIONHSSA PYHKIIUU OOBSICHEHHS U TPOTHO3UPOBAHMSICBOICTB,
CTPOEHHMS U BO3MOXHOCTEN MPAKTUUECKOIO0 IPUMEHEHHUS U MOTYUYEHHS U3y4aeMbIX
BEILECTB.

OcBoenue mporpaMmbl 1Mo y4eOHOMY Kypcy «Xumus. OT TpocToro K
CIIO)HOMY» CIOCOOCTBYeT (OPMHUPOBAHUIO TIPEICTABICHUS O XUMHUYECKOU
COCTaBJISIIOIIEN HAy4YHOM KAPTHUHBI MHUpa B JIOTMKE €€ CHCTEMHOW NPUPOJIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/IaM MO3HAHMS B HAayKeE.

N3ydenrie XUMUU MPOUCXOJIUT C MPUBJICUCHUEM 3HAHUN U3 paHEe U3yUYECHHBIX
yaeOHbIX TpenMeToB: «Okpyxaromuid  mup», «buonorus.5—7kmacce» U
«Duzuka.7xmace».

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (OPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX TOJI0KEHUM,
JOCTYMHBIX 0000LIEHUI MUPOBO33PEHYECKOT0 XapaKTepa A3blKa HAyKH, B



OpUOOIIEHHH K HAyYHBIM METOJaM TIO3HAHMA TIpU H3YYCHHH BEIIECTB W
XUMHAYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B YyUeOHO-TO3HABATEIBHOH U Yy4eOHO-HCCIEA0BATEIHCKOM
AESITeNbHOCTH, OCBOCHHMM TpPaBUJ 0OE30MacHOro OOpalieHHsl C BEIIeCTBAMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢opMupoBaHUE MHTEIUICKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHHE
O0yJaromMXcss K CaMOCTOSITEIIbHON MO3HABATENIBHON JAESITETbHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUs, (OPMHUPYIONIUM MOTHUBALMIO U PAa3BUTHE CIOCOOHOCTEW K
XHMHH,

— obecrnieueHne yClIOBUM, CITOCOOCTBYIOLIUX MPUOOPETEHUIO 00YyUaIOIUMUCS
OIBITa PAa3HOOOPA3HOW NEATEIHHOCTH, IMO3HAHUS M CaMOTIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJTFOUEBHIX KOMIICTCHIIHMIA), UMEIOMINX YHHBEPCAIBHOE 3HAYCHHE JIJIS
Pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (opmupoBanue oOmEeH (QYHKIIMOHATIBHOW M  E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBACHITH W OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS WU ONBIT, MOJYYEHHbIC MPU W3YYCHUU
XUMHH, TPUMEHSTh HMX IMpPH pelIeHUd MpoOjieM B TOBCEIHEBHOW KHU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOYy4YaIOMIUXCS TyMaHUCTHYECKUX  OTHOIICHUMH,
NOHUMAHHS 1EHHOCTH XMMHYECKUX 3HAHUU [ BBIPAOOTKH DKOJIOTHYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpo(uMiIsi U HANpaBiICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OO6miee yucIo 4acoB, OTBEASHHBIX IS M3YYCHUST y4eOHOro Kypca «XUMUs.
Ot mpocToro k cioxxkHoMmy»- 34 yaca ( | yac B Hejento) B 8 Kiacce.



COAEP KAHUEOBYYEHUA

8 KIIACC

IepBoHayaIbHBIEXMMHUYECKHETTOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HU 4YENOBEKa. XUMHUS B CUCTEME HAYK.
Tena w BemecTBa. PU3NMYECKHE CBOKWCTBA BELIECTB. ATPETAaTHOE COCTOSHUE
BemiecTB. [loHsiTHE 0 MeTOMAaX MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA M CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHYECKHX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKHX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KomuuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHHI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHusa. Knaccudukarms
XUMHYECKUX PEaKIHil (COeAMHEHMS, Pa3JIOKEHUS, 3aMeIlleHHs, OOMEHa).

Xumuueckuiiakcnepumenn:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
¢uznuecknux CBOMCTB 00Opa3lOB HEOPTAaHMYECKHX BEIIECTB, HaOI0/IeHHe
¢usnuecknx (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasliokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOMIOJEHWE W  ONHWCAHME  pPEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

BaxHelluenpeacTaBuTeIMHEOPraHMYeCKIUXBeLeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopoja B mpupone, (U3NYECKME M XUMHUUYECKHUE
cBoicTBa(peakuuuropenus ). Okcuasl. [ Ipumenennexucnopoa. CnocoObl



MOJIyYeHHs] KUCJIopoAa B JabopaTOpud W HpOMbIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEeKT XMMHUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE NMapHUKOBOI0 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »nmemeHT M mpocTtoe BewmecTBO. Haxoxaenue Boaopona B
npupojsie, (Qunueckue W XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MonsipHbIii00BEMra3oB. Pacu€ThImoXuMUYe CKUM yYPaBHEHHUSIM.

@dusnueckue cBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  cosieoOpa3yronie  (OCHOBHBIE,  KHUCIOTHbIE, amM(pOTepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U  HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHuW. PuU3HUECKME M XHMHYECKHE CBONCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MmeramnoB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu.Homenknatypacoseit. Du3nuecKuenXx uMHIeCKHUECBOMCTBACOIIEH.
[Tomyuenuecouiei.

I'eneTnYeCKasICBA3bMEKTYKIACCAMUHEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuiiakcnepumenm:

KAUYECTBEHHOE ONPEIECICHNUE COAECPKAHUS KUCIOPOAa B BO3yXE, IIOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOII0JCHUE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS U
MpeKpamieHuss ropeHust (moxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHUIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pPACIO3HABAHUE W H3yUCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozencTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIOJIb30BAaHUE BUCOMATEPUATIOB), HAOTIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIENOBAHUE OCOOECHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOJABI C METaIIaMHU
(HaTpremMuKanbIueM )(BO3MOKHOUCTIOJIb30BAHUEBUIEOMATEPUATIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAxX KHUCIOT U IIENIOYEH,
uzydyeHue B3auMozeiicTBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3aluH, MNOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUIa APYTMM W3 PACTBOpPA COJU, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCU(DUKAIIMM XUMHUYECKUX dJeMEHTOB. [loHsaTHe O
IPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH.llepuoguueckasicucteMa XUMHUYECKUX 3JIE€MEHTOB/I.
N.  MenneneeBa.  KoporkonepuogHas W JAJUHHONEpUoAHass  (HOpPMBI
[Tepunognueckoit cucrembl xumuueckux 3ieMeHToB 1. M. Menneneena. I[lepuoapin
rpynnbl. @U3NUECKUN CMBICH MOPAAKOBOIO HOMEPA, HOMEPOB NEPUOAA UTPYIIIbI
JJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
[Tepuognueckoit cucremsl . M. MenneneeBa. XapaKTEpUCTUKA XHMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMS pajnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenuellepuoanueckoro3zakonaul leproauueckoi CUCTEMBIXUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHS HaykKu W mnpaktuku. [[. . MeHueneeB — yd€HBIN H
IrpakIaHUH.

Xumnueckascnsazb. KoBaneHTHasA (OIS pHASMHETIOIAPHAS )CBA3b.
DNEKTPOOTPUIATETbHOCTEXUMUUECKUXAIIEMEHTOB. IOHHAsCBSI3b.

CrenenpokuciieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.
[Ipo1iecchloOKUCIEHUSIMBOCCTaHOBIEHHS. OKUCIUTETMMBOCCTAHOBUTENH.

Xumuueckuiiakcnepumenm:

U3y4YeHHe OO0pa3IoB BEMIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUUI
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmnniecesasu



Peanmzanust MeXnpeaMeTHBIX CBsI3€H NMpU H3YyYCHUH XUMHH B 8 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCHOJIb30BAaHME Kak OONIMX €CTeCTBEHHO-HAaYyYHBIX
MOHATUHN, TaK U TOHATUHN, SBJSIOMINXCS CUCTEMHBIMU IJI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBbIC TOHATHS: HAYyYHBIA (haKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHHTE3, KilacCHU(UKAIMsI, TMEePUOJUIHOCTh, HAOIIO/ICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOJICIh, SIBICHUE.

Odwuszuka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJNA, JNEKTPUUCCKUI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, ra3, (PU3NYECKHE BEIMYWHBI, CIUHUIIBI
U3MEPEeHHsI, KOCMOC, TJIaHEThI, 3BE3/1b1, COHIIE.

buonorus:porocunrtes,qpixanue,6mocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MTOPOIbI,TOTE3HbIE
MCKOITaeMEbIe, TOTLTUBO, BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIEPE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI MPOrPAaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHus JOCTUTalOTCAd B XO0J€ OOyYEeHHMs] XUMUU B E€IUHCTBE Y4YEOHOU U
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMH B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3 AU 00YUYaIOIIUXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOTOBOCTIHTAHMS

LEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS XUMHUYECKOW HAYKHM B KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HHpOpMAIHEH O
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOTOBOCIIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeIOBAaTEIbCKOM, TBOPUECKOM W APYrHX  BHAAX
JESTEIBbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TNpHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3aJlay, BBHINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpolecce OJTOW Yy4yeOHOM NeATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUME M TMOCTYINKH CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTUHAYYHOTOMO3HAHNS

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKU WU COCTABISAIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYyYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW 10
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM 4YHUCJIE
HaBBIKOBCAMOCTOSI TENIbHOMPAOOTHICYUEOHBIMUTEKCTAMU, CIPABOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOEKTHOH W  HCCIEAOBATEIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) hpopMHPOBAHUSIKYJIBTYPHI3IOPOBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHUE TOCIECIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsSI, HAPKOTHKOB, KYPCHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy10BOroBOCIIMTAHUSI:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWH 110 XUMHUH, OCO3HAHHBIA BBIOOP
WHIAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOoeCcCHOHAIBHON NESITEbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCHOHAILHOMN CpeJIe;

6) IKOJIOrHYeCKOTOBOCTTUTAHUSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370POBbIO, OCO3HAHHE IEHHOCTH COOJIIOJICHHUS
paBMIIOE30IaCHOT ONIOBEICHUSATIPUPAOOTECBEIIECTBAMU,ATAKKEBCUTYALIUAX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEIOU, ISl TOBBIICHUS
YPOBHS  DKOJOTUYECKOW  KyJIbTYpPhl, OCO3HAHHS TJI00adbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHON MPAKTHKE.

METANPEIAMETHBIEPE3YJIBTATHI

B cocraBe weTampeaqMeTHBIX PE3YyJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPUS, TPUHIIHII,
rumnore3a, (QakT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT | JPYyroe.), KOTOpbIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE3HAaHUHHU3ITUXITPEIMETOBPOPMUPOBATHIIPEICTABICHUEOIETIOCTHON



HAay4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC yueOHbIE NeHCTBUS (TIO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpble oOecneunBatoT (OPMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO Y4EOHOMU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBIEYHUBEPCATbHbIEyYeOHbIEIeICTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHHUU
3HaHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX TMOHATHM (BBIACIATH MX XapaKTEPHBIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuid,
yCTaHABJIMBATh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, JAEAYKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIE W
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIN, UCTIOJIB3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmyla W ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATENIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISIBISATH U XapaKTEpU30BATh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3zoBbleuccienoBate/ibCKueIeCTBUSA .

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIJIsi (POPMUPOBAHHUS THIIOTE3bI TOMTPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3ysbTat, (OpMyITHPOBATH 0000IIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OIbITAa, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Paboracundopmanueii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAILUIO
Pa3IUYHBIX BUJOB U (POpM MpPEACTABICHUS, MOTYyYAEMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
nmocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPEeIEHHOr0 TUIA, TPUOOPETEHNE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUEKYJIbTYPOHaKTUBHOTOMCIIOIb30BaHUSA PA3TMUHBIXTIOUCKOBBIXCUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KommyHukaTHBHBIEyHMBepcalbHbIey4eOHbIe1eiiCTBHSA:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe aAuasiora W (WiIM) OUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeModW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yibTaThl  IO3HABATEIBHOM
NESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JieJaTh MPE3CHTALNIO
PE3YJIBTATOB BBIMOJHEHUS XMMUYECKOr0 HKCIepUMEeHTa (1abopaTOpHOrO ONBITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM WU MCCJIEAOBATENbCKOW  JIESATEIBHOCTH  MPU  PEUICHUHU
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Yy4E€Ta OOIIMX MHTEPECOB M COIIACOBAHMS
no3uiuil (o0cykneHus, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIeyHUBepCcaIbHbleyYeOHbIe1eHCTBHA:

YMEHUE CAaMOCTOSITENIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI peIleHUus YYeOHBIX U
II0O3HABATEIBHBIX 3a/Jad4, CaMOCTOSTENBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pE3yJibTaTa 3asBICHHOW ILEJIW, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIEPE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepaibHOW paboueil mporpamMmMoH,
BBIJICJIAIOT:0OCBOCHHBIEOO yUaOIIUMUCSIHAYYHbIE3HAHUS, YMEHUSUCIIOCOOBI



nercTBuil, crnenuduyUeckue i OpeAMETHOM  o6nactu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYCHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHASE U HEOJHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENIEHb
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupuKaius peakiui: peaxiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUs, PEaKInu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TETI0BOU 2P (EKT peakium,
SIPO aToMa, JICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paguycaToma,
XUMUYECKasl CBA3b, MOJISIPHAS W HEMOJISIpHAS KOBAJIEHTHAsl CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas JOJis BEUIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX NPEBPALLCHHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJEHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUU IO
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W MOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbicH Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJokeHUs B llepuoamyeckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapaKTepu3oBaTh TaOIMuHyl0 Gopmy I[leprogudeckoit
CHCTEMBl XMMHMYECKHX JJEMEHTOB: pa3JIM4yaThb TMOHATHS «TJIABHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenpaeneeBa»CUnCI0BBIMAXapPAKTEPUCTUKAMUCTPOCHUSAATOMOB



XUMHYECKUX 3JEMEHTOB (COCTaB M 3apsij spa, 00llee YUCIIO 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BEILIECTB, MO TEIIOBOMY A (deKTy);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAaHUS XUMUYECKUX NPEBpAILCHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACCBIBEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO »JieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JOJIK0O BEIIECTBA B pPacTBOPE, IPOBOAHUTH PACYETHI IO
YPaBHEHHIO XMMHYECKOU peaKiny;

IPUMEHATh OCHOBHBIE ONEPALlUH MBICIIMUTENBHON AEATEIbHOCTH — aHAJIU3H
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCU(PHUKAIINIO,
BBISIBJICHUE TMPUYUHHO-CIICICTBEHHBIX CBA3EH — JJIs1 U3YYEHHsSI CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLHi, €CTEeCTBEHHO-HAy4YHbIE METOBbI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  MOJb30BaHUSA  XMMHYECKOM  TOCYyIOH U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUHMSIMU 10 BBINOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHON MacCOBOM JI0JIEM PAaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C MOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 kiacc
Koan4yecTBo4acon
Ne HaunmeHoBaHMepa3ae10BH DuiekTpoHHbIe(1IU(poBHIE)
n/n TeM MPOrpaMmbl Bcero Konpoakubiepador TpaxTiecikue o0pa3oBaTe/ibHbIEPeCypPChI
bl padoThI
Pazgeal.llepBoHavyaibHbleXUMHYECKHETIOHSATHSA
XuMHsI—BaxHas100J1aCTh
11 €CTEeCTBO3HAHUS U 1 bu6mmorexal [OK
MPaKTUYECKONACATEIIBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemecTBanxummnueckue 10 1 bu6morexal [OK
peakiuu https://m.edsoo.ru/7f41837c
Hroro nmopazaeny 11
Pa3znen2.BaxHeimenpeacTaBUTeJIMHEOPraHMYeCKUXBEIECTB
21 Bosayx.Kucnopona.Ilonstue 06 3 bubnnorexal [OK
OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonarueokucnorax u 4 bu6morexal [OK
COMSIX https://m.edsoo.ru/7f41837c
23 Bopna.PactBoper.IlonsTreo6 3 1 bu6mmorexal [OK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIEKJIACCHI 5 1 bubnnorexal [OK
HEOPraHUYECKUXCOCTUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro nopasneny 15

Pazpen3.llepuoanueckuiizakonullepuoanyeckascucremaxumudecknxdiemMeHnTopl.MU.MengesneeBa. CtpoeHueaToMoB. XuUMHU4ecKast
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[TepuonnueckuiizakOH!

31 [lepuoanueckascucrema 3 bubnunorexal [OK
xuMuueckuxanementon/l. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa.CtpoeHueatoma
XUMHUYECKASCBI3b.

3.2 OKHCIIUTENBHO- 4 bubmorexal 0K

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCIIbHBICPCAKIINN
bu6morexal [OK
Hroro nopasnexy ! https://m.edsoo.ru/7f41837¢
PesepBHOEBpEMs 1 bubmorexal [OK
https://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBIIO 34
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOEIIJIAHUPOBAHHUE

8 KJIACC
KosmnuecTBoyacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Temaypoka Kourpoubnubie | IIpakrnueckue
n/m Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Tpenmerxumun. PoJIbXUMUUBKU3HA 1 bu6mmorexal [OK
geJjioBeka. Teia u BemecTna https://m.edsoo.ru/ff0d210c
2 UucteieBemecTBaricMech. CIIocoObI 1 bu6morexal [OK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
bu6morexal [OK
3 A 1
TOMBIH MOTICKYIBT https://m.edsoo.ru/ff0d2a6¢
4 XUMHYECKHEdIEeMEHTHI. 3HAKU 1 bubnnortexal [OK
(CUMBOJIBI ) XUMUYECKUXDIIEMEHTOB https://m.edsoo.ru/ff0d2bed
5 IIpocThienCIOKHBIEBEIIECTBA 1 bubmorexal lOK
p Hl https://m.edsoo.ru/ff0d2a6¢
6 ATOMHO-MOJIEKYIISIPHOEYUEHHUE 1 bubmnoreral [OK
YAPHOCYH https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

7 OTHOcHUTENbHAs aTOMHAs Macca. bubmuorexal [OK
OTHocUTeNnbHASIMOJIEKYISIPHAasIMacca https://m.edsoo.ru/ff0d323c
8 MaccoBas10JIIXUMHUYECKOTO bu6mmorexal [OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
9 KommaecTBoBemecTBa. MoJib. bu6mmorexal [OK
Momnsprast macca https://m.edsoo.ru/ff0d5230
10 DOU3NYECKUENXUMHUYECKUESIBIICHUS. bubnuotexal [OK
XHUMHUYECKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3HaKUUyCIOBUATIPOTEKAHUS bubnnorexal [OK
11 .
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
BrrarcneHusIKoIMYecTBa, MacChl
12 BEIECTBANIOYPAaBHCHUSIMXUMHUYCCKHIX bubmmorexallOK
m . P https://m.edsoo.ru/ff0d5708
peaxiuii
KiaccndukanussxuMmuaecKuxpeakmin
13 (coe I/H?;Hmu a3JI0’KEHUS e bubmorexallOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus1,00MeHa)
M. B. JIoMOHOCOB — y4€HBIii-
5 SHITUKJIOTICTUCT O606yquI/IeI/I bubmorexal [OK
t ARET- Hlv https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3allus 3HaHUH
15 KontponsnaspaboraNel moteme bubnnorexal [OK

«B CHICCTBAUXUMUYCCKUCPCAKIIN )

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

npocroeseliecTBo. O30H

duznuecKknenXUMHUUECKUECBOMCTBA

16 KHCJIOpoJia (peaKuy OKUCICHUS buoamorexallOK
foposia (peaxti I ’ https://m.edsoo.ru/ff0d4614
ropenue).[lonsiTneobokcuiax
17 Bonopoag—-anementunpocroe bubnnorexal [OK
BeniecTBo. Haxoxaenues npupomae https://m.edsoo.ru/ff0d4dd0
18 DOU3NYECKUEUXUMHUYECKUECBONCTRA bu6mmorexal [OK
Bojopoza. [Ipumenenne Boopona https://m.edsoo.ru/ff0d4dd0
19 [TOHATHEOKUCIOTAXHUCOIAX bubmorexal [OK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

MonspHbliio0bEMrazoB.3akoH ABOraipo

bubmuorexal [OK

2
0 https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHMYECTBA
21 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmnoreral [OK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBYBEIIECTBANIN 00bEMY
Brruuciienus 006EMOB ra3oB 10
22 ABHCHHUIOPEAKI[MHHAOCHOBE3aKOHA bubmoreral [OK
P . peakt N https://m.edsoo.ru/ff0d5708
00BEMHBIXOTHOIIIEHUITA30B
23 DOU3NYECKUEUXUMHUYECKUECBONCTRA bu6mmorexal [OK
BOJIBI https://m.edsoo.ru/ff0d587a
24 CocraBocHoBanuii.Ilonarueo0 bubnnorexal [OK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
o5 KonTtponpraspadotaNe2moreme bubnnorexal [OK
«Kucnopoa.Bonopon. Bona» https://m.edsoo.ru/ff0d6342
OKcubl:cOCTaB,KiIaccuPpuKaIus, bu6morexal [OK
26
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TosnydeHMEen XMMHUYECKUECBOMCTBA
7 dote bu6morexal [OK
KHCJIOTHBIX,0 CHOBHBIXHaM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
08 OcHoBaHuMsI:cOCTaB,KJIacCU(PHUKAIHS, bubnnorexal [OK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

29 [TonyuyeHnenXxuMHIeCKUeCcBONCTBA 1 bubmuorexal [OK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
30 Kucnotel:cocraB,kiiaccupukanus, 1 bu6mmorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
31 [TosrydeHMEN XMMUYECKUECBOKCTBA 1 bu6mmorexal [OK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu(cpennue): HOMEHKIATYpa,
32 CHOCO(6II:IH)2JI )eHI/H[ XI/IMI/I‘IC};I;I/IG 1 bubmoreral [OK
y YHACHI, https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTnueckaspaboraNe6.Pemenne
33 AKCIEPUMEHTAIBHBIX 337]a4 IO TEME 1 bubnuotexal [OK
«OCHOBHBIEKIIACCHIHEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
I'eneTnyeckasaCBA3bMEXAYKIACCAMHU bubnnorexal [OK
34 . 1
HEOPraHWYECKUX COCIMHEHUM https://m.edso0.ru/00ad9a50
OBIIEEKOJIMYECTBOYACOBIIO 34
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

MPOBEPSEMBIETPEEOBAHUSIKPE3YJIBTATAMOCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUIIPOI' PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLBIC PE3yJIbTaTbl 0CBOCHUN OCHOBHOI
Oﬁp330BaTeJ'lI)H0l71HpOFpaMMbIOCHOBHOF006HIeF006pa3OBaHI/IH

1

[Toreme: «IlepBOHAYATBHBIEXUMUYECKUETTOHATHSD)

11

PaCKpLIBATh CMBICJI OCHOBHBIX XUMHUYCCKUX HOHATHIH: aToM,
MOJIEKY/a, XHMHYECKHH JJIE€MEHT, IPOCTOE BEHIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOTHAsT W HEOJHOPOJHAS), BaJCHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJIGKYIISIpHAs Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJSIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEeMEHTa B COEAMHEHHUH, MOJISIPHBIM OOBEM, XHUMHUYECKas peakius,
KIIaCCU(UKAIIUSA  PEaKIMi:  peakluH  COCIUHEHUS,  peaKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pEaKIuu OOMEHa, 9K30- H
SHJ0TEPMHUYECKUEPEAKITUH, TEIIIOBOMA (PP EeKTpeaKnu,pacTBop,

MaccoBasAoIsIBelecTBa(IPOLEHTHASIKOHIIEHTPALINS )BPacTBOPE

1.2

HUIITIOCTPHUPOBATHEB3aMMO CBSI3b0CHOBHBIXXUMHWYECKUXIIOHITHI T

IMPUMEHATBITUIIOHATHUATIPUOINMUCAHUUBEIICCTBUHUX npeBpameHHﬁ

1.3

I/ICHOJ'IB3OBaTBXI/IMI/I‘ICCKyIOCI/IMBOJ'II/IKy,I[J'IHCOCTaBJ'IeHI/IH(l)OpMy.]'I

BELICCTBUYPABHEHUMXUMUYECKUX PEAKIIHii

1.4

PACKpPLIBATb CMBICJI 3aKOHOB COXpaHCHHUA MacCcChbl BCIICCTB,
IIOCTOsAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPpHOIO  Yy4€HHA, 3aKOHa

ABorajipo

15

OIIPCACIIATH BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHaprIX

COCIMHCHUAX

1.6

KJ'IaCCI/I(bI/IHI/IpOBaTLXI/IMI/I‘ICCKI/IepeaKI_[I/II/I(HO‘lI/ICJ'Iy'I/ICOCTaBy

y4aCTBYIOIIMXBPEAKIIUUBEIIECTB,TIOTEMIIOBOMYIP HEKTY)

1.7

BBITUCIIATBOTHOCUTCIIbHYIOMOJICKYJIAAPHYFOUMOJIAPHYIOMACCHL

BCIICCTB

1.8

BBIUTUCIIATEMACCOBYHOJOJIIOXUMHUYCCKOTO2JICMECHTAIIO (bopMyne

COEIUHEHNS,

1.9

BBITUCIIATEMACCOBYIOJOJIIOBCIICCTBABPACTBOPC




1.10

MPUMEHSIThECTECTBEHHOHAYYHBIEMETOIBINTO3HAHUI—HAOI0ICHUE,
U3MEpEHUE,  MOJICIMPOBAHUE,  OKCIEPUMEHT  (peasibHbli U

MBICJICHHBIH)

[Toreme: «BaxHenmumenpeacTaBUuTEINHEOPraHUYECKUXBEIECTB)

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHUYCCKUX TIOHSTHH: OKCH ],

K1CJ1I0Ta,0CHOBAHUE,COJIb

2.2

OTIPENENATHIIPUHA IEKHOCTHBEIECTBKOIIPEIETIEHHOMYKIIACCY

coelMHeHuino popmynam

2.3

KJ1acCU(DUITMPOBATHHEOPraHMYECKUEBEIIIECTBA

2.4

XapakTepu3oBaTh  (ONMHMCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBa
BELIECTBPA3INYHBIXKIIACCOB,IOITBEPIK 1A OMIMCAHUETIPUMEPAMHU

MOJIEKYJISIPHBIXYPaBHEHHICOOTBETCTBYIOIMXXUMUYECKUXPEAKIIHIA

2.5

IIPOrHO3UpoOBaAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HX
Kau€CTBCHHOT'OCOCTaBa,BO3MOXKXHOCTHIIPOTCKAHUAXNMHUICCKUX

MPEBPAIIEHUUBPA3TUYHBIX YCIOBUSIX

2.6

CIeoBaTh MpaBWJIaM MOJIb30BAHUS XMUMHUYECKOW TIOCYIOU H
1abopaTOPHBIM O00OPY/IOBAaHKMEM, a TaKXKe MpaBUiiaM OOpaIIeHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIOJHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHIO M COOMpaHHIO
razoo0pa3HbIX BEMIECTB (BOIOPOJAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB C ONPENENIEHHOM MaccoBOM J0Jiell PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHUIOPACTBOPOBIIEIOYEHUKUCIOTCIIOMOIIBIO

WHIUKAaTOPOB(JIakMYC,heHo(TaTenH,METUIOPAH KU IPYTHE)

2.7

HpOBO,Z[I/ITLpaC‘IéTLIHOypaBHeHHmXHMquCKOﬁpeaKHHH

IToteme: ((HepHOHquCKHﬁSaKOHI/IHepI/IO,Z[I/I‘-IGCKaHCI/ICTeMa
XI/IMI/I‘ICCKI/IXBHGMGHTOBH.H.MCHI{GJ’ICGB&. CTpOCHI/Ie aTOMOB.

XHUMHYECKaSICBI3b. OKI/ICJ'II/ITCJ'IBHO'BOCCTaHOBI/ITCHBHHepeaKL{I/II/I»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHM: AApPO aToMma,
3J'IeKTp0HHLII71 clion aToMa, aTOMHas 0p6I/ITaJ'H>, paauyc aroma,
XUMHUYCCKas CBA3b, IIOJIApHAA W HCIOJIKIPHAA KOBAJICHTHASA CBA3b,
QJICKTPOOTPpULIATCIBHOCTh, MIOHHAACBA3b,NOH,KATUOH,aHUOH,

CTCIICHBbOKHWCIICHU A

3.2

KHaCCI/I(I)I/IL[I/IpOBaTLXI/IMI/I‘-ICCKI/ICE)J'ICMCHTBI




3.3

ONHCBHIBATh U XapaKTepu3oBaTh TabmmunHyro Gopmy llepuoanueckoii
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3jiuyaTh IOHATHUSA «TJaBHas
noarpynna( Arpynna)»u«inobdounasnoarpynmna(brpymmna)y,

<<MaJII>IC))I/I«60JH)HH/IG))H€pI/IOI[I>I

3.4

packpsiBaTh cmbich [lepuogmueckoro 3akona [[.M. Menneneesa:
ACMOHCTPUPOBATh NIOHUMAHUC HepI/IOIII/IIICCKOfI 3aBHCHUMOCTH CBOMCTB
XI/IMI/ILIGCKI/IXE)JIGMGHTOBOTI/IXHOJIO)KCHH?IBHGpHOIIH‘-ICCKOfI

CHUCTEMC

3.5

COOTHOCHUTHOOO3HAYEHU S, KOTOPHIEUMEIOTCSBTA0IUIIE

«Ileppognyeckass  cucreMa  XUMHUYECKMX  dneMeHtoB  JI.M.
MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMUYECKHX DJIEMEHTOB (COCTaB M 3apsa] szapa, olliee 4YuciIo

JJIEKTPOHOB U pacnpeiesieHue X MO IEKTPOHHBIM CJI0SIM)

3.6

ONpEaACIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSIX

3.7

OTIPENeNATbBUIXUMHUECKONCBA3H(KOBAJICHTHASIMMOHHAS ) B

HEOPraHN4YCCKUXCOCANHCHUAX




MHNPOBEPAEMBIEDSJIEMEHTBICOAEP KAHUA

8 KJIACC

Kon

HpOBepﬂeMblﬁ3HeMeHT CoacpKaHusd

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

11

[Ipenmerxumun. PoJIbXUMUUBKU3HUYETOBEKA. X UMUSBCUCTEMEHAYK.

TenauseniectBa. DU3MUECKHUECBONCTBABEIIECTB. ATPETATHOECOCTOSTHUE BEIIECTB

1.2

HOHSITI/IGOMGTO)IaXHO3HaHI/I$IBXI/IMI/II/I.qI/ICTI)IeBeHICCTBaI/ICMCCI/I. Cnoco0Obl

paszzaenenuscmecen

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne diaeMeHTBE.. CHMBOJIBI  XHMHYECKHX

aneMeHToB. I IpocThienci0XKHbIEBELECTBA. ATOMHO-MOJIEKY/ISIPHOCYUCHHE

1.4

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcHTEeNbHas  aTOMHas — Macca.
OTtHocurenpHasIMOIEKyIIpHasMacca. MaccoBas fOIIXUMUYECKOTOIIEMEHTA

BCOCIMHCHUU

15

KonnuectBoBemecTBa. Moabs. MonsipHasimacca. B3anmMocCBsSI3bKOIMYECTBA,
MacChIMYUCIACTPYKTYpHbIXeMHUIBeIecTBa. Pacuérbino hopmynam

XI/IMI/I‘ICCKI/IXCOG,Z[I/IHeHI/Iﬁ

1.6

OuznyecKueNXuMUYeCKuesIBICHNs. XUMHUYECKaspeak U ueEnpru3HaKy.
3akoHCOXpaHEHUsIMACCHIBEIIeCTB. XuMuieckueypasHeHus. Kinaccuduxarms

XUMHYECKUXPEaKINi(COeTUHEHNU S, pa3IoKeH s, 3aMelleHuUs,00MeHa)

1.7

XUMHUYECKUN  IKCIICPUMEHT:3HAKOMCTBOCXUMHUYECKOH  TIOCY0U,CIIPaBUIIAMU
paboTel B Jabopatopur W mpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIMCaHWE (HU3MYECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMHYECKUX  (TOpeHHe CBEeYM, MpOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHUCJIOTOW) sIBICHWUN, HAONMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKAaHUs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMO/ICIICTBUE CepHO KHUCTIOTHI c XJIOPUIOM Oapus,
paznoxxenueruapokcunameau(ll)mpunarpeBanum,B3anMo, 1€ CTBUEKENIE3aCPACT
BOPOM

comumenu(1l),n3ydaennecnocoboBpasieneHusicMecei(CIoMOIIbIOMarHuTa,




(¢bunbTpOBaHUE, BHIIAPUBAHME, JUCTUIUIALMUSA, XpoMartorpadus), MpOBEICHHE
OYHCTKHUIIOBAPEHHONCOIN, HAOTI0ICHUENOTTUCAHUEPE3 YL TATOBIIPOBEICHHS
OIIBITA, HJUTOCTPUPYIOLIET 03aKOHCOXPAHEHUAMACCHI, CO3JaHUEMOEIICH

MOJIEKYJI(IIIapOCTEP/KHEBBIX )

BaxnenmmenpeacTaBUTEIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3ayx — cmech rasoB. CocraB Bo3gyxa. Kucmoponx — »ineMeHT M IpocToe
BemiecTBo. HaxoxmeHnue kuciopona B mpupoje, GuU3NYeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CrocoObl
MOJTyYEHUSKHUCIOPOIaBIa00 PATOPUHHUIIPOMBIIIEHHOCTH. KpyroBopoT

KHcnopoaaBnpupoae. O30H—aioTpOHASIMO JUPHUKALUS KUCIOpOoia

2.2

TemnoBoil 3¢ (hekT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YPaBHEHUS, K30~
MAHI0TEPMHUUECKHE peakMK. TOMIMBO:yrojbuMeTaH. 3arpss3HeHUE BO3TyXa,

ycuiieHuenapHUKoBOrosddhexra, pa3pyieHue030HOBOI 0 CII0s

2.3

Bonopoa—snementurpoctoeBenecTBo. Haxok1eHneBo10po1aBIpupoIe,
(U3NIECKHENXUMUIECKUECBOMCTBA, IPUMEHEHNE,CTTOCOOBITIONYICHHUSL.

Kucnorem commn

2.4

MonspHbiio0bEMTa3oB. Pac4EThITOXMMHUYECKUM YPABHEHHSIM

2.5

®dusznyeckue CcBoWcTBa BOJbl. Boga kak  pacTBoputenb.  PacTBOpBHI.
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelIecTBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoJie W B JKU3HU 4ejoBeka. KpyroBopor
BOJIBIBIIPHUPO/IC. 3arpsI3HEHUETIPUPOTHBIXBO 1. OXpaHAMOYNCTKA

IMPHUPOIHBIXBO

2.6

Knaccudukanus nHeopranmvyeckux coenuHennit. Oxcuapl. Kitaccudukanus
OKCHJOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HeconieoOpaszyronue. HomenknarypaokcuaoB. Pu3nyecKue N XUMHUYECKHIE

CBOfICTBaOKCI/I,Z[OB.HOJIy‘ICHI/ICOKCI/I)IOB

2.7

OcHoBanusi. Knmaccudukanuss ocHOBaHMA: MIENOYM U HEPACTBOPUMBIE
ocHoBanus. HoMmeHknatypa ocHoBaHui. Ou3nueckue 1 XUMUYECKHE CBONWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanuskucinor.Homenknarypakucnor. uznyeckuen
xuMmndecknuecBorcTBakucioT. PanaktnsHocTuMeTauioBH. H. bekeTona.

HOHy‘ICHI/IeKI/ICHOT

29

Conu.Homenknarypacosein. PU3n4eCKUENXUMUYECKUECBOCTBACOIIEH.

[Tony4yenueconen




2.10

FGHGTI/I‘-IGCKaSICBSISBMe)KZ[yKJIaCCaMI/IHeopI‘aHI/I‘-IGCKI/IXCOGIII/IHGHPIP'I

2.11

XUMUYECKUN  IKCHEPUMEHT: KayeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3/AyXe, IMOJIyYCHHE, COOMpaHHe, paclo3HAaBaHUE W HM3y4YCHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS UM MpEKpallleHus ropeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3LaMu OKCHIOB U OIMCaHHE MX CBOMCTB, IHOJYy4Y€HHE, COOMpaHUE,
pacrno3HaBaHUE M M3Y4YEHHE CBOWMCTB BOJOpOJa (TOpEHUE), B3aUMOJEHCTBUE
BoJiopoaa ¢ okcugom meau(ll) (Bo3MOKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOmo/ieHne 00pa3lioB BEIIECTB KOJUYECTBOM 1 Mousb, HCCIEIOBaHUE
OCOOEHHOCTENl pPacTBOPEHHs BEIIECTB C pPa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHONW MAacCCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJICICTBHE BOJABI C METaulaMU (HATPUEM U KaJIbLUEM)
(BO3MOXHO HCHOJIB30BaHUE BHJIEOMATEPHANIOB), OIpEAEIEeHNE pPacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAMKATOPOB, HCCIEIOBaHUE OO0pa3IoB
HEOPraHMYECKUX BEIIECTB pAa3JIMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpackH MHJIUMKATOpPOB B pacTBOpax KHUCIOT U IIeJoYell, u3yueHue
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBopoM CepHON KHCIOTBI, KHUCIOT C
METaJUIaMU,PEAKIIMN  HEUTpaIU3aliU,10JIyYeHUEHEPACTBOPUMBIX OCHOBAHHUI,
BBITECHEHHE OJIHOTO MeTaljla JpYrMM U3 pPacTBOpa COJH, pelIeHUe
JKCIIEpUMEHTaJIbHBIX3aJaunoTeMe«BaxHeimnekiacchiHeOpraHMuecKiuxX

COCTMHEHUI

[Tepuonnueckuiizakonul lepuoauyeckascucremMmaxumuueckuxsiemenTon J[. M.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIBHBICPCAKIINU

3.1

[lepBple MOMBITKA KIACCU(PHUKAMU XUMUYECKUX dyeMeHTOB. llonatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENIbHbIE METaJlIbl,
raJIoreHbl, HHEPTHBIETa3bl ). DJIEMEHTHI, KOTOpbleoOpa3ytoTaMpOTepHbIE

OKCHABIN THAPOKCHUIBI

3.2

Ilepuonnueckuiizakon.l lepriognyeckascucTeMaxuMuieckuxsneMeHToB/[. 1.
Menaeneena. KopoTkonepuonas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckont cucremsl xumuueckux oanementoB .M. Menzeneesa.
[Tepuonpiurpymrst. U3UUECKUECMBICITIOPAIKOBOTOHOMEPA, HOMEPOB

IMECPHUOAAUTPYIIIIBI 3JIEMCHTA

3.3

CTpOCHI/ICaTOMOB . COCTaBaTOMHBIX}II[ep.I/I30TOHBI.9HCKTPOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0UeK aTOMOB MEPBBIX 20 XUMHYECKMX DJIIEMCHTOB




ITepnognueckoiicucremsl/[. 1. MenneneeBa. XapakTepuCTUKAXUMHYECKOTO

aneMeHTanoeronojoxenutoBl lepuonnueckoiicucremel. 1. Menneneena

3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyCa aTroMOB XHUMHYCCKUX OJJICMCHTOB,

MCTAINIMYECCKNX M HEMETAJINYCCKHUX CBOMCTB IO I'pynmnaM #HW IICPUOJAM.

3.4 3unauenue [lepumonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3IIEMEHTOBUIIPAa3BUTUAHAYKUHATIPAKTUKN. [|. 1. MenneneeB—y4énplitn
rpaKJaHVH

35 Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAas ¢ HEMOJISIpHAs)  CBSI3b.

' DNEeKTPOOTPULIATENHHOCTHXUMUYECKUXTEMEHTOB.IOHHAsICBA3b
36 Crenenpokucienus. OKUCIUTEIbHOBOCCTaHOBUTENIbHbIEpeaknu. [Iporiecchbl
' OKHUCJICHUSIMBOCCTaHOBIJIEHU . OKUCIUTETNN BOCCTAHOBUTEN
XUMUYECKUN HKCHEPUMEHT: H3Y4€HHE O0O0pa3lloB BELIECTB METAIJIOB U
37 HEMETAIJIOB, B3aMMOJCHCTBUE THJIPOKCUIA LHMHKA C PACTBOPAMM KHUCIOT M

LIEI0YEH, TPOBEACHUEOTIBITOB, ILTFOCTPUPYIOIIU X TIPUMEPBIOKUCIIATEIBHO-

BOCCTaHOBUTEIbHBIXpEAKIUN(TOPEHNE, peaKIINUPa3II0KEHH S, COSANHEHHMSI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAMOCBOEHUSIOCHOBHOMOBPA3OBATEJIBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMmbleTpeGOBAHUAKIIPEAMETHBIMPE3YIbTATAM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbIOCHOBHOT00011er000pa3zoBanusiHa0cHOBePI'OC

1

[Ipencrasnenue:

11

O TI03HABAEMOCTH SBJICHUN MPUPOJbI, MOHUMAHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH KakK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyIbTypbl M HpPaKTHUYECKON
JEeATEIbHOCTHUYEIIOBEKaBYCIIOBUAXCOBPEMEHHOT000IIECTBA;

MMOHUMAHUEMCECTAXUMHUUCPCAUAPYTUXCCTCCTBCHHBIXHAYK

1.2

0 HAyYHBIX METOJaxX IMO3HAHHS, B TOM YHCJIE IKCIIEPUMEHTAIBHBIX U
TEOPETHYECKUX METOJaX HCCIAEAOBAHUS BEIIECTB W HW3YYCHHS
XUMUYECKUXPEAKITUN ; YMEHHUEUCTIONH30BaTHMO 1T IS

06’b${CHeHI/I${CTp0eHI/IHaTOMOBI/I MOJICKYII

1.3

o chepax npodeccHOHANBHON JEesITeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKOM HayKd, 4YTO IO3BOJMT OOY4YaIOUIMMCSl paccMaTpuBaTh
XUMHIOKaKcpepycBoelOynyennpodeccnoHalbHONACATEIbHOCTH
UC/IeTaThOCO3HAHHBIMBBIOOPXUMHUHUKAKITPOQUILHOTOTIpEMETA

PUIIEPEXOACHAYPOBEHBCPEIHEr000111ero 00pa3oBaHus

BJ'Ia,Z[eHI/IeCI/ICTeMOﬁXHMH“IGCKHX?)H&HHfIHYMCHH@HpI/IMCHHTB

CI/ICTGMYXI/IMI/I‘IGCKI/IXSHEIHI/Iﬁ,KOTOpaHBKJ'IIO‘laeTZ

2.1

Ba)KHEHIIE XUMHYECKHE IIOHATHS. XHMHUUYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJAHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHTENIbHBIE ATOMHAas M MOJIEKYIsIpHas
MacChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIHA
00BEM, OKCHJ, KUCIOTa, OCHOBaHUE, CONb (CpemHss), XUMHYECKas
peakuusi, peaklUu COCIUHEHHUS, PEaKUUU pa3JIOKEeHUs, pEeaKIu
3aMelleHus, Peakiui oOMeHa, TerIoBO 3(peKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIIMH, PAacTBOP, MACCOBas JOJA XMUMHUYECKOTO
3JI€MEHTaBCOEIUHEHNN,MACCOBASIOJISIMITIPOLIEHTHAS KOHIIEHTPAITUs

BeI_I_ICCTBaBpaCTBOpe,H,Z[pOaTOMa,3HCKTp0HHBII>'ICJIOI>'IaTOMa, aTOMHasd




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi  CBA3b,dJIEKTPOOTPULATEIILHOCTb, IOJISIPHASUHENIOJIIPHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEAIEKTPOJIUT,
JNEKTPOJIUTHYECKAs] JUCCOLMAIMs, pPEaKIUu HOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIE peakluy,
CKOpOCTbXNMHUECKOMpeakuu, katanuzarop, [ IJIK,koppo3us

MCTaJIII0OB,CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE3aKOHBIXUMHU U : 3aKOHCOXPAHEHUSIMACCHI,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa,3aKOHABOTAPO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

AIEKTPOJIUTUUECKOU TUCCOITUAITIT

BrnanenneocHOBaMUXUMHYECKOUTPAMOTHOCTH, BKITFOYAIOIICHA:

3.1

YMEHHETIPaBUILHOUCIIONIBb30BAThU3YUeHHbIEBEIIECTBAUMAaTEpHalbl (B
TOM YHUCJIE MUHEPAJIbHBIE yI0OpPEHMsI, METaUIbl U CIUIABbI, MPOTYKTHI
nepepaboTKU  MPUPOJHBIX HCTOYHHMKOB  YIJ€BOAOPOAOB  (yriis,
OPUPOJHOTO Ta3a, HedpTu) B OBITY, CEIbCKOM XO3SiICTBE, Ha
MPOU3BOJICTBE U MOHUMAHUE 3HAYEHUS KUPOB, OCTIKOB, YIrJI€BOOBIIS
OpraHu3MayesioBeKa;  YMEHHENPOTHO3UPOBATh  BIIMSHUEBEILECTB

NXUMHUYCCKUXITPOTECCCOBHAOPIaHU3MYECIIOBCKAUOKPYXKAIOIIYHO

PUPOIHYIOCPENY

3.2

YMCHUCUHTCTPUPOBATbXUMHUYCCKUC3HAHUACO3HAHUAMUAPYTUX

y‘le6HBIX nmpeaMETOB

3.3

HaHH‘IHCOHLITapa6OTLICpaSJ'II/ILIHBIMI/II/ICTO‘{HI/IKaMI/II/IH(1)OpMaI_II/II/I
HOXI/IMI/II/I(Hay‘IHaHI/IHay‘IHO -HHONYJISIpHAJINTECPATYPa,CJIOBAPU,

CIPAaBOYHUKHU,MHTEPHET-PECYPCHI)

3.4

YMCHI/IeO6"beKTI/IBHOOI_ICHI/IBaTBI/IH(l)OpMaI_II/II-OOBCH_ICCTBaX, ux
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHC

I/ICHOJ'H:BOBaTLeé,[[ﬂﬂpeHIGHI/Iﬂy‘Ie6H0 -IIO3HaBaTCJIbHbIX3ada4

BrnaneHnneocHOBaMUIIOHATHUIHOTO arnmnapaTanCUMBOJIMYCCKOT'O

SI3BIK8.XI/IMI/II/I,ZUI$ICOCTaBJ]eHI/Iﬂ(I)OpMyJIHCOPI‘ AHUYCCKUXBCIICCTB,




YPaBHCHMH  XMMHUYECKHX  pEakUud; OCHOBAMM  XUMHUYECKOH

HoMmeHKIaTypel(IUPACu TpuBHanbHO)

YMeHue oOBACHATH CBS3b MOJOXKEHHS 3jeMeHTa B Ilepuonmueckoit

CUCTCMEC C YHCIOBBIMU XapaKTCPUCTUKaAMHU CTPOCHHA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sijpa, oOlee 4Yucio
3JIEKTPOHOB),pacipeieICHUEMDICKTPOHOBIOIHEPTETUYECKUM
YPOBHSMATOMOBIIEPBBIX TPEXIIEPUOIOB, KATHSUKATBIINS
[IpencraBienue 0 NepUOINYECKON 3aBUCUMOCTH CBOMCTBXUMUYECKUX
JJIEMEHTOB (paJinyc aToMa, 3JICKTPOOTPHUIATEIEHOCTH), MPOCTHIX H

6 CII0KHBIX BEILIECTB oT MTOJIOKEHUS 3JIEMEHTOB B
[TepuoanaeckoiicucTeMe(BMaIbIXIIEPHOIAXUTIIABHBIX
MIOITPYTITAX ) I3JIEKTPOHHOTOCTPOSHUIaTOMA

7 YMmenueknaccupuuupoBaTh:

7.1 XUMHUYECKHNEIEMEHTHI

7.2 HEOPraHMYECKHEBEIIECTBA

7.3 XUMHUYECKUEPEAKITIH

8 YMeHHeonpeaemnsITh:

81 BaJICHTHOCTHUCTEIIEHbOKHUCIICHUIXUMUYECKUXAIIEMEHTOB, 3aps1]T

' HMOHa

82 BUIXUMUYCCKONCBI3UUTUTIKPUCTAITHIECKONCTPYKTYPHIB

' COCAMHEHUSX

8.3 XapaKTePCPEIbIBBOTHBIXPACTBOPAXBEIIECTB(KUCIOT, OCHOBAHU)
8.4 OKHCIIMTCIIbUBOCCTAHOBUTEIb

9 YMeHnexapakTepu3oBaTh(HU3NIeCKUENXUMHUYECKUECBONCTRA!
MIPOCTHIXBEIIECTB(KUCIOPOI,030H,BOI0OPOI, rpaduT,aamas,

9.1 KpEeMHH,a30T,pocdop,cepa,Xnop,HaTpHiid, KaTril, Mar HUid, KaJIbITH A,
ATFOMUHHM, KEJIE30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pPacTBOPOB (Boia,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHIBI U THUIPOKCHUIBI
9.2 metannoB [-IIA rpynm, amtomunus, meau (II), munka, sxenesa (I1 ulll),

. okcuabl yraepoma (II u IV), xpemuus (IV), azora u docdopa (III
uV),cepei(IVuVI),cepaucras,cepHas,a30TUCTast,a30THas,
(hocdopHas,yroapHas, KpeMHUEBASIKUCIO TAUMX COJIH )

9.3 NPOTHO3UPOBaTh W XapaKTepu3oBaTh  CBOICTBA  BEIIECTB B




3aBUCHUMOCTUOTUXCOCTABAUCTPOCHU A, IIPUMCHCHUCBCILICCTBB
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbIX YCIIOBUAX

YMEHHECOCTABITBMOJIEKYIISIPHBIE HHOHHBICYPAaBHEHHUSIPEAKIUH, B

10
TOMYUCIIE:
10.1 peakuuinoHHOro oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENbHBIXPEAKIIUN
10.3 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOMCTBA M3Y4YEHHBIX KJIacCOB
' (Tpynn)HeopraHuYECKUXBEIECTB
10.4 MOITBEPK A0 XTI €HETHYECKYIOB3aMMOCBSI3bMEK Ty HUMA
11 YMeHueBbIUUCHATH(ITPOBOIUTHPACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPDHYIO ¥ MOJIIDHYIO MacChl BEIIECTB,
' MacCOBYIOIOIIOXUMUYECKOT0IEMEHTABCOETMHEHU T
11.2 MAacCOBYIOJIOJTIOBENIECTBABPACTBOPE,
11.3 KOJIMYECTBOBEIIECTBAUETOMACCY,00bEMTa30B
114 MOYPaBHEHUSIMXUMUYECKUXPEAKITUHNHAXOAUTHKOIUIYECTBO
' BElIECTBA,00bEMUMacCCypear eHTOBUIUIIPOTYKTOBPEAKIINU
12 Bnanenne(3HaHNEOCHOB):
OCHOBHBIMM  METOJaMH  HAy4dHOTO  TMO3HaHus  (HaOmIo/ieHue,
191 U3MEpEHHE,3KCIIEPUMEHT, MOACTUPOBAHNE) IPUN3YICHUNBEIIECTBI
' XUMHYECKUXSIBICHUI; yMeHueCHOpMyInpoBaThbIpoOIeMyHn
IPEUIOKUTHITyTHEEPEIICHUS
125 0e30MacHONPA0OTHICXUMUYECKUMUBEIIECTBAMH, XUMHUYECKOM
' OCy10MnI1a00pPaTOPHBIMOOOPYAOBAHUEM
paBHIIaMUOE30IaCHOT000PaIlleHUACBEIIECTBAMU, UCIIOIb3yEMbIMH B
MOBCEIHEBHOM JKMU3HM, MPAaBHJIaMU MOBEIEHUS B IIENAX COEpeKeHus
e 3I0POBbsSI M OKpYKarolleil MpUpOAHON cpejbl; MOHMMAaHHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3Mbl OMPENENEHHBIX
BEIIECTB,CMOCO00BYMEHBIICHUAUTIPEIOTBPALICHUS UXBPEIHOTO
BO3JIEHCTBUSA
13 HannunenpakTiiecKuXHaBBIKOBIUIAHUPOBAHUSHOCYIIIECTBICHHS
CIIEAYIOIMIMXXUMUYECKUXIKCIIEPUMEHTOB:
131 U3yYCHHENOTNICaHUEPU3NIECKUXCBOMCTBBEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WJUTIOCTPUP YIOITUETPUZHAKUITPOTEKAHUIXUMUYECKUXPEAKITUI

13.2

M3y4eHnecroco0oBpasaeneHusIcMeceit

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOIauM3y4EHUEETOCBONCTB; 0y YEHUEYTTIEKUCIOr0Tra3an

I/I3yT~ICHI/IeeFOCBOI\/JICTB;HOJ’Iy‘ICHI/IeaMMHaKaHH3yquHCCFO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACHEHHOW MAacCOBOM  JOJIEeH

pacTBOPEHHOTOBEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIIOpaHXKa u
dbenondranenHa)sonpeeIeHUIXapakTepacpeIbIBPacTBOPAX KUCIOT

U mieaoyei

13.6

UCCJIENOBAHUE W OINMCAaHWE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3JINYHBIXKIIACCOB;U3YYCHUEB3aUMO ICHCTBUSKUCIOTCMETAINIAMH,
OKCHJAMHM  METaJJIOB,  PacTBOPUMBIMU M  HEPacCTBOPUMBIMU
OCHOBAHUSIMHU, COJIIMHU; TOJTY4€HHE HEPACTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJIHOTO MeTajla JpYrMM W3  pacTBOpa  COJIH;
nccienoBaHneamMmpoTepHbIXCBOMCTBIUAPOKCUIOBATIOMUHUSA U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
JHCCOLHAINN»;«BakHeHIINEeHEMETAIUIBIMUX COETUHEHUS;

«BaxxnennrneMeTauIbIMuX COCOAUHCHUA»

13.8

XHUMUYECKHE  OKCIIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HMOHBI: XJOPHI-, OPOMUI-,
uoaun-, cynbdar-, pocdar-, kapOoHAT-, CUIUKAT-AHUOHBI,TUIPOKCU]I-
W OHBI,KATHOHBIAMMOHHSI, MaTr HU S, KBNS, ATFOMUHUS,

xkenesa(2+)mxenesa(3+),menu (2-+),1MHKA

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
)IOKa3aTeJ'H:>CTB,rpa(bI/IKOBI/ITa6J'II/II_[I/IBHHBJIHTBBMHI/IpI/I‘leCKI/IC

3aKOHOMCPHOCTU

14.2

y'CTaHaBJ'II/IBaTLCBSIBI/IMe)K,[[ypeaJ'H:HOHa6J'II-OI[aeMBIMI/IXI/IMI/I‘IeCKI/IMI/I
SABJICHHUAMU U IIpOHECCaMU, IPOUCXOAAINMHA B MAKPO- U MUKPOMUPE,

O0OBSCHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHBIJIEMEHTOBCOJAEP KAHUSA IIPOBEPAEMbBIXHA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMbliid/IeMEHT COEPKAHUS

1 [lepBoHauaTbHBIEXUMUYECKUECTIOHATUS

11 YucteieBemecrBancMmecu. CriocoObipasiesieHus cMecen

12 ATOMBI W MOJIEKYJbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX

' anemeHTOB.[IpocThIenCI0KHBIEBEIIIECTBA.

13 Xumnueckasihopmysa.BanreHTHOCThaTOMOBXUMHUYECKIXAIEMEHTOB. CTENEHb

' OKHCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHAsT aTOMHAs —Macca.

14 OtHOcUTeNbHAA MOJIEKYIIIpHAst Macca. MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTAB
COCTMHEHUH

15 KonnuectBoBemniectsa. Mosb. MomnsipHasimacca. MonsspHbIH00bEMTa3oB.

' B3anMocBI3bK0IMYECTBA,MACCHININCIIACTPYKTYPHBIXETMHUAIIBEIIIECTBA

16 DU3NYECKUENXUMUYECKUEABIICHNS. XUMUYECKaspeaKIUINEeE TPU3HAKH.

' 3aKOHCOXPaHEHUSIMACCHIBEIIECTB. XUMUYECKNE YPABHEHHUS

5 [Tepuonnueckuiizakonul leproauyeckasicCuCTeMaxuMUYECKUXAIEMEHTOB
. N.Menneneea.CTpoeHHEaTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snementon J[. M.

2.1 Menneneea.llepuoapiurpynimbl. DU3HUeCKUACMBICITIOPAIKOBOTOHOMEDPA,
HOMEPOBIEPHOJAUTPYIIIBIIIEMEHTA
CrpoenunearoMoB.CoctaBaToMHbIXsAep.M30TO1BL. DK TpOHBL. CTpOCHHE

2.2 ANIEKTPOHHBIX  000J04Yek aTtoMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMUYECKUX AJIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kalus, Kajblus (paguyca aToMOB, OJIIEKTPOOTPHULIATEIHHOCTH,

2.3 METANIMYECKUX M  HEMETaJUIMYECKUX CBOWCTB) U  UX  COCIWHEHUI
BCOOTBETCTBHUUCIIOJOKEHHEMAIeMeHTOBBl lepronueckoiicuctemen
CTPOEHHEMHXAaTOMOB

3 Crpoenue BeniecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJISIPHAsi)  CBSI3b.

3.1 DIEeKTPOOTPULIATENHHOCTh XUMUYECKMX  3JeMeHTOB.  VoHHas  CBS3b.

MerannnueckascBs3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTbCBOMCTBBEIIECTBAO TTUIIAKPUCTAININYECKONPEIIETKUNBH 1A

XUMHYECKON CBA3U

BaxuelmmenpeactaBuTeIMHEOprannyecKkuxseniecTs. Hemeramnbimux

COGILI/IHCHI/IfLMeTaJIJH)I HHUXCOCIUHCHUA

41

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBbIE) 51
HecosieoOpa3yromye; OCHOBaHMK (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KHUCIOT(KUCIOPOICOAECPKAMTNEUOECKUCIOPOJHBIE,0JHOOCHOBHBIE

MHOTOOCHOBHBI€);COJIEH(CPETHUXUKHUCITBIX )

4.2

@u3nYecKue MW XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia,XJI0Pa,KUCIOPOIa,CePhl,a30Ta,hocdopa,yriepoia, KpeMHHS

4.3

DOU3NYECKUENXMMHUYECKUECBONCTBANPOCTHIXBEIIECTB -
METaJUIOB JIMTUS, HATPUS, KA, Mar HUAUKaIb UL, AIFOMUHUS, KEe3a. DIEKTPOXUM
UYECKUN

PAIHAIPSKEHUN METAJJIOB

4.4

DU3NYECKUENXUMHUYECKUECBONCTBABOJOPOIHBIXCOECTMHEHUIHEMETAIIIOB:

XJIOPOBOIOPO/Ia,CEPOBOIOPO 1A, aMMHaKa

4.5

du3nUeCKHEHXUMHUECKUECBOHCTBaOKCcH0BHeMeTaiIoB: cepri(1V, V1),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lonyuenue

OKCHJOB HEMCTAIJIOB

4.6

XumudeckuecBorcTBaokcun0B:MeTaIOBIA—IITArpynm, iiunka,meau(1l)u

xene3a(ILIID).ITonyueHneokcu10BMETaIIOB

4.7

XUMHUYECKUECBOIICTBA0O CHOBAaHMMHAM(POTEPHBIXTUAPOKCUAOB(HATIPUMEPE
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydeHne ocHoBaHuM U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XUMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroiabHOU. OcobObie
XMUMHYECKHECBONCTBAKOHIIEHTPUPOBAHHONCEPHONHA30 THOMKUCTIOT.

HOHy‘ICHI/IeKI/ICHOT

49

OobmuexumMuyeckrecBoiictBacpeinuxcoieit. [lomyuenueconeit

4.10

HonyquI/Ie,co6I/IpaHHe,pacno3HaBaHHeBonopona,xncnopo;{a, aMMMaka,

YIJICKUCIOTrora3as na60paT0pHH




[omyyeHneammuaka,cepHONNAa30 THOWKHACIOTBIPOMBIIIIICHHOCTH. O01IHe

. CIOCOOBITIOTYYEHUST METAIIOB
412 ['eneTnyeckascBsI3bMEX TYKIaCCAMUHEOPTaHUUYECKUXCOETMHEHHIMA
) XHUMHUYECKUEPEAKIIUN
Krnaccudukarus XuMHYECKUX pPEaKIUi M0 Pa3IUIHBIM IPU3HAKAM: 110 YUCITY
5.1 COCTaBYy4YacTBYIOIIMXBPEAKIIMUBEIIECTB, IO TETNIOBOMYI(PPEKTY, 1O
M3MEHEHUIOCTETICHEHOKUCICHUSIXUMHYECKUX 2JIEMEHTOB
5 TemnoBoirpdexTxumuyeckoipeakinu, TE pMOXUMHUYECKUEypaBHEHU . DK30-
' MAHJ0TEPMHUUECKHEPEAKITUU. TepPMOXUMUYECKUEyPaBHEHUS
OKHCANTENBEHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENN U BOCCTAHOBUTEIH.
53 [Tponeccer OKHCIIEHUSI U BOCCTAHOBJICHUS. DJIeKTPOHHBIHN Oaitauc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHON pEaKIINU
E4 Teopus 3nexkTponUTHYECKON Tucconuanui. KaTtnoHbl, aHMOHBL. DJIEKTPOJIUTHI U
' HeaNeKTposIuThl. CHIIbHBIE U c1a0ble 371eKTpoauThl. CTeneHb qUCCOIMALUU
55 PeaknunnonnoroooMena. Y cioBUSIPOTEKAHUSIPEAKITMTHOHHOTOOOMEHa,
' MTOJTHBICUCOKPAIIEHHBICHOHHBICYPABHEHUS PEAKITUIl
6 XUMHSHOKpYKaroascpeia
BemecrBanmarepuanbslBIOBCETHEBHOMKU3HNYEIOBEKA. be30macHOencnonbp30Ban
6.1 HEBEIIECTBUXUMHYECCKUXPEAKITMIBIA00pATOPUUHOBITY.
[TepBasimoMOIIbIPUXUMUUECKUXO0KOTAXH OTPABICHHUIX
XUMHYECKOe  3arpsi3HEHHWE OKpyXKarouleil  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE IOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MperoTBpaLICHUS
6.2 [Ipenenbras pomyctumass koHneHTpamus BemiectB (I1JIK). Pomp xumum B
PELICHUUIKOIOrHUeCKUXIpoOIieM. Y cruiieHnenapHukoBorosddexra,
pa3pyIIeHHE030HOBOTOCIOs
[Ipumenenue cepsl, a3ota, docdopa, yriepoaa, KpeMHUS U UX COCITUHEHHUH B
ObITy, MeIWIMHE, IMPOMBIILICHHOCTH M CelbCKOM Xo3fiicTBe. [IpumeHeHue
6.3 METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
POMBIIUIEHHOCTUMXCOEAMHEHUI. I [OHATHEOKOPPO3NMMETAIIIIOB,0CHOBHBIE
CIOCOOBI3ANUTHINX OTKOPPO3UU
6.4 [IpupoaHbIe HCTOYHUKHU YTIIEBOAOPOI0B(YT0JIb, MPUPOTHBIN Ta3, HE(PTH),

[IponykTsl ux nepepadoTku(OEH3MH), X POJIb B OBITY M MPOMBIIIIIEHHOCTH




HepBOHa‘-IaHBHBIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAMHCHUAX

yriepoa(MeTaH,3TaH, ’TUIIEH, alleTUIIEH, 3 TaHOJI, TJIMLIEPUH, YKCYCHAsIKUCIIOTA).

0 [ousTHE0OMOIOrMYeCKIBAKHBIXBEILIECTBAX HKUPAX,0eNIKaxX, yriieBoJaX—uuxX
POJMBXU3HUYETIOBEKA
7 Pacuérsr:
7.1 no(GopMyIaMXUMHYECKUX COCTMHEHUN
7.2 Macchl(MacCOBOM ) 10JIMPACTBOPEHHOTOBEIIIECTBABPACTBOPE
7.3 MOXUMHYECKUMYPABHEHHSIM




YYEBHO-METOANYECKOEOBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumusi: 8-i1 knacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-€ U3/IaHUE,

nepepadboranHoel abpuensnO.C.,OctpoymoBl.I'.,CnaakoBC.A. AxkunonepHoe o61miectBo «3narenbctBo «IIpocBeienue
Xumust: 9-i1 knacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-€ U3/IaHUE,

nepepadborannoel abpuensinO.C.,OctpoymoBU.I".,CnankoBC.A. AxuimonepHoe o61miectBo «M3narenbctBo «IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJA
1.I'abpuensnO.C.,OctpoymoBI.I'.,CnaakoBC.A. Xumusa8 -9xmacc.
bazosslitypoBens/[Ipocsemienne. MeroanueckuepeKoMeHAAIMIMN TOYPOYHbIE pa3padOTKU.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/ff0d210c
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