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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHHM Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTesbHON MpPOrpaMMbl
OCHOBHOTO 00111ero oopazoBanus, npeacraBieHHbx B ®I'OC OO0, a takxke HA OCHOBE
(benepanbHOIl paboyeil mporpaMMbl BOCIIUTAHUS U € YUETOM KOHIEIIMHU MPENOAaBaHus
y4eOHOro nmnpeameTa «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3auusx Poccuiickoin
denepannu.

[Iporpamma mo XxuMuM Ja€T MpeICTaBIEHUE O LENsIX, 00IIel cTpaTerui o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUS O0YUaAIOLIUXCS CPEJICTBAMH YUeOHOT0O MpeMeTa, YCTaHABIMBAET
o0si3aTeNbHOE MPEIMETHOE COJAEp)KaHME, MpeaycMaTpUBAaeT paclpeneieHle €ero 1o
KJIaccaM U CTPYKTYpPHpPOBaHUE IO pa3jieiaM U TeMaM MpOorpaMMbl 0 XUMUH, ONIpeAessieT
KOJIMYECTBEHHbIE W KAaYeCTBEHHBIE XapPaKTEPUCTHKU COACPKAHHS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS  XUMHUU € YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyJaronuxcsi, onpeAensieT BO3MOXHOCTHU TMpeAMeTa JUIsl peaju3alud TpeOOBaHUHA K
pe3ysbTaTaM OCBOEHUSI OCHOBHOW 00Opa3oBaTeNbHON MpOrpaMMbl Ha YpOBHE OCHOBHOIO
oOmiero oopa3oBaHus, a TaKke TpeOOBaHUM K pe3ynbTaraM oOydeHHs XMMHH Ha YPOBHE
1ene M3ydeHus MmpeaMeTa U OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATENILHON NIE€ATEIbHOCTH
o0yyaroIerocs 1o OCBOCHUIO y4eOHOT0 COAEpKAHMUS.

3HaHuWEe XUMHMM CIY>KUT OCHOBOM a1  (OpMUPOBaHUS  MHPOBO33pPEHUS
oOyyaroIerocs, €ro NpeAcTaBIeHUH O MaTepUaJbHOM €IMHCTBE MHUPA, BAXHYIO POJIb
UrparoT GopMHpyeMble XUMUEH NPEJCTAaBIEHUS O B3aUMOIIPEBPAILCHUAX YHEPIUU U 00
HBOJIIOLIMU BEUIECTB B MPUPOJE, O MyTSIX PeleHHs IT00aJbHBIX MPOOJeM YyCTOWYMBOIO
pa3BUTHUSl 4YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUECKOM, MUIIEBONH M 3KOJIOIMYECKOU
0€3011acHOCTH, POOJIEM 3]PaBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEH Ul caMOpa3sBUTHS U (OPMHPOBAHMS
KyJIbTYpBI JUYHOCTH, €€ 001Ieil U (PyHKIIMOHAIBHON IpaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEH
o0yyaroImuxcsi,  HAaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4eOHOM  JIeATEeNIbHOCTH,
HKCHEPUMEHTANIBHBIX M HCCIIEJOBATENbCKMX  yYMEHHUH, HEOOXOJAMMBIX KakK B
MOBCETHEBHOW HU3HH, TaK U B MPOPECCHOHATILHON JeSITETbHOCTH;

3HAaKOMHUT CO CHeIM(PUKONW HAYyYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIAAa Ha €IUHCTBO IPHUPOJIBI U YEJIOBEKA, SBIIIETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUH €CTECTBEHHO--HAyYHOU I'PaMOTHOCTH 00yYarOIINXCS;

crocoOCTByeT (hOPMUPOBAHUIO IEHHOCTHOI'O OTHOIIIEHHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOrMYECKoe 0oOpa3oBaHUeE
00ydJaronuxcsi.

JlanHple HampaBieHUsT B OOY4YeHHH XHMHH 00€CleuuBaloTCs Crernupukon
coJiepKaHus y4eOHOTO MpeaMeTa, KOTOPBIA SIBIISETCS MeNarornyeckd aJlanTHPOBAaHHBIM
oTpakeHHuEeM 0a30BOW HAYKH XUMHH Ha ONPEIeIEHHOM 3Tane e€ pa3BUTHSL.
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Kypc xumum Ha ypoBHE OCHOBHOro o0ImIero oOpa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHE OOYYalOIIMMHCS CUCTEMBI IEPBOHAYAJIBHBIX IOHATUH XUMHH, OCHOB
HEOPraHWYECKOM XMMHHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSITHA OPraHUYECKOU
XUMHH.

CtpykTypa cojlepkaHus MporpaMMbl IO XHUMUU Cc(HOpPMHpPOBAHA HA OCHOBE
CHUCTEMHOI0 Imoaxoza K e€ uzydenuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUYECKoU peakiuu. O6e
9TU CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 IMPHUHIUIY IOCIEIO0BATEIBHOIO Pa3BUTHUSA
3HAHUUI HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHMS O CTPOCHUHU aTOMa U XMMUYECKOH CBSI3U;

— IPEJCTaBICHUIN 00 3JEKTPOTUTUUECKON TUCCOLMALINY BEIIECTB B PaCTBOpax.

Teopernueckue 3HaHUS PACCMaTPUBAKOTCA HA OCHOBE DMIIMPUYECKH MOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEIbHO OT OAHOIO YPOBHSI K JPYroMy,
BBITIONTHASL (PYHKIIMM OOBSICHEHWS U TMPOTHO3HPOBAHHUS CBOWCTB, CTPOCHUA W
BO3MOKHOCTEH NMPAKTUYECKOTO IPUMEHEHHUSI U TIOJIyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl 10 XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHMUYECKON COCTABIISIOLIEH HAYyYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOLIBI,
LEHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HAHUIO U METOJlaM MO3HaHuA B Hayke. M3yueHue
XUMHUH TPOUCXOJNUT C MPUBJICYEHUEM 3HAHUN U3 paHEe U3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaroruit Mup», «buosorus. 5—7 kinaccel» U «PusnKa. 7 Kiacc».

[Ipn u3yyeHUM XUMUU NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHYECKOU
HayKd Kak oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, INPAKTUYECKON NesSTeIbHOCTH
YelloBeKa W KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMbl XHMHUYECKUX 3HAHUW — BaKHEHIIMX
(akToB, TMOHSATUHM, 3aKOHOB U TEOPETUUYECKUX TIOJOKEHUH, JOCTYMHBIX OOOOIICHUI
MUPOBO33PEHYECKOI0 XapakTepa, s3blka HAayKH, B MPHOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUH BEIIECTB M XWMHUYECKHUX peakuuid, B (HopMHpOBaHUU U
Pa3BUTHM IIO3HABATEIIHBIX YMEHUW W UX NMPUMEHEHUU B y4eOHO-TIO3HABATEILHON U
y4eOHO-HCCIIeI0BATEIBCKON A TeIbHOCTH, OCBOCHUH TPaBMII 0€30MacHOro 0OpalieHus
C BEILECTBAMU B MTOBCETHEBHOM JKHU3HHU.

[Ipy u3yyeHUHM XUMUU Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS BaXHOE
3HaYeHUE MPUOOpENH TaKue Meld, Kak:

— (¢opMUpOBaHHE HWHTEIUIEKTYaJIbHO  PA3BUTOM  JMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYIHUYECTBY, CaAMOCTOSTEILHOMY TMPHUHATHIO  PEIICHUH,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM KU3HHU;

— HAINPABJICHHOCTh OOYYEeHMsI HA CUCTEMATHYECKOE MPHOOIIEHUE 00yJaronuxcs K
CaMOCTOSITEIIbHOM TMO3HABATEJIbHOU JEATEIIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
(hOpMUPYIOIIMM MOTHUBAIIAIO W PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecreyeHrne YCIOBHH, CIOCOOCTBYIOIIUX MPHOOPETECHHIO OO0YyYarOIUMHICS
OTIbITa Pa3HOOOPA3HOU NEATETHHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB
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(KITIOUEBBIX KOMIETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHUE YISl PA3IMUYHBIX BUIOB
NEeSTeTbHOCTH;

— popmupoBanue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHHUUN OOBSICHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETO MUPA, UCIIOJIb3YsI
3HaHHUS M OMBIT, MOJIYYCHHBIE TPH HW3yYCHWH XHUMHH, MPUMEHATh HX TPH PEIICHUN
po0JeM B MOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEITLHOCTH;

— (¢opMupoBaHHE y OO0ydYalOMMXCSI TYMAHUCTUYECKUX OTHOIIEHWW, MOHMUMAaHUS
[IEHHOCTU XHUMHUYECKUX 3HAHUU i1 BBIPAOOTKH SKOJOTUYECKH I11eJ1eco00pa3HOTo
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbS U
OKpY>Karollel TPUPOJIHON CPEbL;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOILEUYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIS U HAMIPABICHHOCTHU JATbHEHIIIEro 00yUeHHs.

OO6miee yuCIO 4acoB, OTBEAEHHBIX JJI M3YYCHHUS XUMHH Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYyaNbHbIE XUMHYECKHE TIOHITHS

[Ipenmer xumuu. Poins XUMUM B )KM3HH YeIOBEKa. XMMHS B CHCTEME HayK. Tena u
BemecTBa. Gu3nyecKkre CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHHE BeriecTB. [loHaTHE O
MeTojax Mmo3HaHusi B XxuMmuu. Yucteie BemniectBa u cMecu. CrocoObl pa3eieHus CMeCei.

ATOMBI U MOJICKYJIbI. XUMUYECKUE 3JIeMEHThI. CUMBOJIBI XUMUYCCKUX JJICMEHTOB.
[IpocThie 1 CIIOKHBIC BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumudeckass ¢Gopmysia. BaJleHTHOCTh aTOMOB XMMHYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCHTEIbHAsS
MOJICKYJIsIpHAst Macca. MaccoBast J0J1s1 XUMHYECKOTO DJIEMEHTAa B COCIMHCHUM.

KomnuectBo BemectBa. Moss. Mousipaast macca. B3auMoCBsI3b KOJIMUECTBA, MacChl
W 4YHCIa CTPYKTYPHBIX EIWHHI] BemiecTBa. Pacdyérel 1o QopmynaM XHMHYECKHX
COEJIMHEHUN.

dusnyeckrue U XUMAYECKUE SBICHHS. XUMUYECKash peakius U e€ MpU3HaKkh. 3aKOH
COXPaHCHMSI MAacChl BEIECTB. XUMHUYECKUE ypaBHeHHs. Kiaccudukamus XUMHYECKUX
peaknuii (COeTUHEHUS, PA3JIOKCHHSI, 3aMEIIICHHSI, OOMCHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH TMOCYy/I0H, mpaBuiamMu paboThl B JjabopaTtopuu u
npuémMamu oOpailleHus ¢ JabopaTopHbBIM O0OpYIOBaHHMEM, H3yY€HHUE M OIHCaHue
(bu3MUecKux CBOMCTB OOpPa30OB HEOPTaHWYECKUX BEILECTB, HAOIIOJeHUE (PUINYECKUX
(nnaBieHue BOCKa, TasHUE JIbJA, pACTUPAHKE caxapa B CTYNKE, KHIIEHUE U KOHJIEHCAIUs
BOAbI) W XUMHUYECKUX (TOpeHHE CBEYM, MPOKAJIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICIICTBUE Mella C KHCIOTOW) sIBJICHHMN, HAOJIOJCHHE W ONHMCAHHUE MPU3HAKOB
NPOTEKaHUd XUMHUYECKUX peakiui (pas3io’keHue caxapa, B3aUMOJCUCTBHE CEpHOM
KHUCIIOTBI C XJIOpUJIOM Oapus, pasioxkeHue ruapokcuaa menu (ll) mpu HarpeBaHuw,
B3aUMOJICHCTBUE Keje3a ¢ pacTBopoM conu meau (I1), uzyuenue crnocoOoB pa3aeneHus
cMeceil: ¢ TOMOIIbI0 MarHuta, GUIbTPOBAHUE, BBIMAPUBAHUE, TUCTHILISALUA,
xpomaTtorpadus, MpPOBEJICHWE OYUCTKU IOBAPEHHOW COJHM, HAONIOJIEHWE M ONHCAHHE
pE3yNbTaTOB TPOBEACHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUSI MAcCCHI,
co3/1aHHe MOJIeNiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe/ 1M HCOPraHMYECKUX BelleCTB

Bo3gyx — cmech razoe. CocrtaB Bo3ayxa. Kuciopon — s1eMeHT U IpocToe
BelecTBo. HaxoxkneHnue kuciaopona B mnpupoze, Gpusudeckue M XUMHUYECKHUE CBONCTBA
(peakiuu ropenwns). Oxkcuapl. [Ipumenenne kuciaopoaa. CriocoObl MOTyUYeHHs] KHCIIOPOia
B jaboparopuu M TMpoMbIIUIeHHOCTH. KpyroBopor kucimopoxa B mpupoge. O30H —
AIITOTPOTHAs MOTUPUKAIINS KUCIOPOIA.

TeroBoit 3 dekT XUMHUUECKON peaKIfu, TEPMOXHUMHUECKHE YPAaBHEHHS, IK30- U
SHIOTEpPMUUYECKUE peaklru. TOIIMBO: Yrojib U MeTaH. 3arpsA3HeHue BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3¢ (ekra, pa3pyieHnue 030HOBOTO CIIOSI.
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Bonmopon — sneMeHT M mpoctoe BemecTtBo. HaxoxzaeHue Bomopoaa B IPUPOJE,
(du3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl monyyeHus. Kucnorer u
COJIH.

Mosnsipabiii 00bEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoMCTBA BOAbl. Bona xak pactBopurens. PactBopsl. HacelenHbIe 1
HEHACBIIIEHHBIE pacTBOPBL. PacTBOpUMOCTH BelleCTB B BoJe. MaccoBas 1075 BEIIECTBA B
pacTBope. XnMHUecKue cBorcTBa Boabl. OcHOBaHuA. Ponp pacTBOpOB B Ipupone U B
KU3HM 4YesioBeKa. KpyroBopoT BoJbl B IpUpPOAE. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa
Y OYUCTKA MPUPOIHBIX BOJ.

Knaccudukarmuss  Heopranmueckux coemuHeHuid. Oxcunpl.  Knaccudukanms
OKCHJIOB: coJieoOpaszyroiue (ocHOBHBIE, KHUCIIOTHBIE, amdoTepHsbIe) u
HecoseoOpasyromue. Homenknarypa okcugoB. Pu3nveckne M XUMHUYECKHE CBOMCTBA
okcuioB. [lonmyueHnne okcHUIoB.

OcHoBanus. Knaccudukaruss oCHOBaHUH: MIETOYU U HEPACTBOPUMEBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. Puznyeckue © XUMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tosryuenune OCHOBaHUN.

Kucnotsl. Kinaccuduxanus kucnor. Homenknatypa kucior. dusmyeckue u
XUMHYECKHUE CBOMCTBA KUCIOT. Pan aktuBHocTu metaimnoB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Howmenknarypa cosneil. ®PuU3MYECKME W XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eneTnyeckas cBsi3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIPENEIICHUE COAEpX aHUA KHUCIOpPOJa B BO3AyXe, IIOJIy4YEHUE,
coOupaHue, pacrno3HaBaHWE W H3Y4YEHUE CBOMCTB  KHUCJIOpOJa, HaOIIOJeHUE
B3aUMOJICVCTBUSA BELIECTB C KHUCIOPOJOM U YCIIOBHUS BO3HUKHOBEHHUS U MPEKPAILICHHS
ropeHus (moskapa), O3HaKOMJICHHE C 0OpasllaMH OKCHIOB M ONHCAaHUE WX CBOMCTB,
nojilyuyeHue, coOupaHHue, paclio3HaBaHWE U M3Y4YEHHE CBOMCTB Bojopoja (TopeHue),
B3auMojieiicTBUe Boaopona ¢ okcugomM Mend (ll)  (Bo3MOXKHO HCHONB30BaHUE
BHUJIeOMaTepuanoB), HaOmoJeHHe 00pa3lloB BEHIECTB  KOJUYECTBOM |  MOIb,
uccleloBaHue OCOOEGHHOCTEW pacTBOPEHUsS] BEIIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM /10J€il paCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJIbI C MEeTAJUIaMH (HaTpUeM M KalbliieM) (BO3MOXKHO HCIIOIh30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEIOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEHIECTB Pa3IMUHBIX
KJIAaCCOB, HAONIOJCHNE W3MEHEHHUS OKpPAaCKU HHAMKATOPOB B pPACTBOpax KHUCIOT U
uieoue, u3ydyeHue B3aumonaencTsus okcuaa meau (ll) ¢ pactBopom cepHON KUCTOTHI,
KHMCJIOT C METaJUIaMU, PEaKUM HEUTpaJIM3allU, [OJIyYEHHE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJJTHOTO METaJUIa APYTHM M3 PACTBOPA COJM, PEIICHUE DKCIEPUMEHTAIbHBIX
3a1a4 1o teme «BaxxHenune Kiacchl HEOPraHUYECKUX COSTUHEHUIN.



Ilepuoanueckuii 3akoH U Ilepuoanyeckast cucremMma XMuMH4YECKHX d1eMeHTOB /I,
N. MenpeneeBa. CrtpoeHue aromMoB. XuMHuyeckasi cBf3b. OKHCIUTENBHO-
BOCCTAHOBHTE/IbHbIC peaKIUH

[lepBble MONBITKH KJIACCU(PUKALNKA XMMHUYECKUX 3JIeMEHTOB. [loHsATHE O rpymnmax
CXOHBIX 3JIE€MEHTOB (IIEJIOYHbIE U LIETOYHO3EMENbHbIE METAIIJIbI, TAJIOTE€HbI, UHEPTHHIE
ras3pl). DJIeMEHTBI, KOTOpbIE 00pa3ytoT aM(pOoTEepHbIE OKCUIBI U THIPOKCHUIBI.

[lepnognueckuii 3axkoH. Ilepmoanueckas cucrteMa XuMu4deckux diaeMeHToB [ .
MenneneeBa. Koporkonepuoanas u giauHHOmepuonHas ¢opmbl [lepuoanueckoit
cucTteMbl xuMuueckux 35eMeHToB /. Y. Menneneesa. [lepuons! u rpynnel. @u3nyeckuil
CMBICJI ITIOPSAKOBOIO HOMEPa, HOMEPOB MEPHUOJIA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocraB aTtomHbIX saep. M3ortonsl. Onextponsl. CTpoeHue
ANEKTPOHHBIX 00004eK aroMoB mepBbIX 20 XMMHYecKuX 3yieMeHTOB llepumonnueckoit
cucteMbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO OJJIEMEHTA II0 €ro
nonoxenunro B Ilepnoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI pajJudyca aTOMOB XUMHYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 TPYyIIIaM U MEepUoaMm.

3nauenue llepuogmueckoro 3axkoHa u Ileproguyeckoll CHUCTEMBI XUMHUYECKUX
BJIEMEHTOB JUIS1 Pa3BUTHS HAYKU U nipakTuku. /. 1. MenaeneeB — yd€HbIN U IpakIaHUH.

Xumuyeckass  cBsi3b.  KoBasieHTHass  (mojsipHass W HEMOJIsIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 2J1EMEHTOB. VIOHHAs CBS3b.

Crenenp oxkucneHus. OKHCIUTENBHO--BOCCTAHOBUTENBHbIE peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTAHOBJICHUs. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3yuyeHue oO0pa3lloB BELIECTB METAUIOB M HEMETAJUIOB, B3auMOJIEHCTBHE
TMAPOKCHAA LHMHKA C pPAcTBOpaMU KHUCJIOT M WIEJIOYEH, IIPOBEICHUE OIIBITOB,
WITIOCTPUPYIOLINX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKIy pa3inoKeHus, COSMHEHU).

Mesicnpeomemmnuie ceaszu

Peanuzanuss MeXNpeIMETHBIX CBs3€d IIpM  M3yYEHUHM XMMHM B &8 KIiacce
OCYILIECTBIISIETCS Yepe3 UCII0Ib30BaHUE KaK OOLIUX €CTECTBEHHO--HAYUHbIX OHATUH, TaK
U TIOHATHUH, SBJISIIONIUXCS CUCTEMHBIMHM [UI1 OTHAEIBHBIX INPEIMETOB €CTECTBEHHO--
HAy4YHOT'O IIUKJIA.

OO11e ecTecTBEHHO--HAYYHbIE TIOHATHS: HAYYHbIM (akT, runoresa, TEOpHsl, 3aKOH,
aHanu3, CHHTE3, Kilaccu(uKauus, NEepUOJUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIETUPOBAaHNE, U3MEPEHUE, MOJIENb, SIBICHHE.

®dusuka: Marepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ, HU30TOIIBI,
pPaZMOaKTUBHOCTh, MOJIEKYJIa, JJEKTPUUYECKMH 3aps], BELIECTBO, Telo, O00BEM,
arperaTHO€ COCTOSIHHE BEILECTBa, ra3, (pu3nyeckue BETUYMHBI, €AWHUIBI U3MEPEHUs,
KOCMOC, TJIaHEThI, 3BE3/b1, COJIHIIE.

buonorus: hoTocunTes, MpIXaHUE, OMOChepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOIIA€MBbI€, TOIUIMBO, BOAHBIE PECYPCHI.



9 KVIACC

BemecTBo 1 xXuMHn4yeckasi peaKkuus

Ilepnognueckuii 3akoH. Ilepmoanueckas cucrema XuMudeckux snemeHToB [I. M.
MenpeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJO0B, KaIHs, KAIbIHI U UX COCTMHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMEHTOB B lleproanueckoii cucteMe U CTpPOEHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUJIbl XMMHUUECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM peméTKh U BHUJAA
XUMHYECKOU CBSI3H.

Knaccudpukanuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEUIECTB. XHUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCAIIMXCA K Pa3IMUHBIM KJIacCaM HEOPraHMYECKUX COETUHEHUH,
TeHeTHYECKasl CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanuss XMMHUYECKHX peaklMil Mo pa3UuyHbIM MpU3HAKaM ([0 YUCIY U
COCTaBY Y4YaCTBYIOLIMX B PEAKIUHU BEILIECTB, 10 TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO
CTENEHEel OKUCICHUS XUMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTanu3aropa). IK30- U SHAOTEPMHUUECKHUE PEaKLUU, TEPMOXUMHUYECKHE YPaBHEHUS.

[Tonsitue o ckopoctu xumuyeckoil peakiuu. [lonstue o0 o0OpaTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. [lonstue o karanuze. IloHATHe O XUMHUYECKOM paBHOBecHH. DakKTOpHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUUYECKOW PEaKIUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

OKHCIIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiunu. COCTaBJIECHUE YPABHEHUN OKHUCIHUTEIIBHO--
BOCCTAaHOBHTEJILHBIX PEAKIUI C UCIOIb30BAHUEM METO/IA JIEKTPOHHOIO OaiaHca.

Teopust B3JAEKTPONUTHUECKON [HUCCOLUMALMM. DJIEKTPOJIUTBI U HEINEKTPOJIUTHI.
Katnonsl, aHvoHbl. MexaHU3M JUCCOLMAIMU BEUIECTB C pa3JIMYHBIMU BUAAMHU
XxuMHu4deckoi cBs3u. Crenens Aucconuanuu. CUIbHbBIE U ClIa0ble AIEKTPOIUTHI.

Peakuu moHHoro oOmeHa. YCIIOBUS NPOTEKAaHUs peaklUUid HOHHOTO OOMEHa,
IIOJIHBIE U COKpAallléHHbIE NOHHBIE YpaBHEHUS peakuuil. CBONCTBA KUCIOT, OCHOBAaHUN U
coJieil B CBETE MpeACTaBlIeHUH 00 3JIEKTPOIUTHUECKOW auccoruanuu. KadecTBeHHbIE
peakuuu Ha uoHbL. [loHATHE O TUAPOIH3E COJIEH.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE C MOJEIISIMU KPUCTAUIMUECKUX PELIETOK HEOPraHMYECKUX BEIIECTB
— METaJUIOB U HeMmeTallIoB (TpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJIOpHUIA HATPHS),
HCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTM XHMMHYECKON peakuuu OT BO3JEHUCTBUS
pa3auYHbIX (AKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mpouecca AUCCOLMAlUU KHUCIIOT, LIEN0Yel M coned (BO3MOXKHO HCIIOJIB30BAaHUE BUAEO
MaTepHaIOB), IPOBEJAECHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS peaKUui
MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BhIACIEHUE Tra3a, 00pa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (ropeHue,
peakuuu pas3lokKEHUs, COEOUHEHMS), pAcClO3HABAHWE HEOPraHMYECKUX BEILECTB C
MTOMOIIBIO KAUECTBEHHBIX PEaKLMii HAa MOHBI, PELIEHUE KCIIEPUMEHTAIbHBIX 3a/au.



Hemertannbl 1 uX coeiuHEeHUA

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pPHbIE
crenieHu okucienus. CTpoeHne u pU3nYecKue cBOMCTBA MPOCTHIX BEIECTB — rajJOreHOB.
XUMHYECKHE CBOWCTBA Ha NpuUMepe xJopa (B3aUMOJEHCTBHE C MeTallaMH,
HEMeTallaMu, IiesnodyaMu). Xjopoojopoa. ConsiHas KUCIOTa, XMMHYECKHE CBOWMCTBA,
MoJIy4eHue, npuMeHeHue. JlelicTBue xJopa U XJIOPOBOAOPOJA Ha OPraHM3M YeJOBEKa.
Baxueiime XJIOpUIbl M UX HAX0XKACHUE B TPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CtpoeHne u pu3nveckue CBOMCTBA MPOCTHIX BELIECTB
— KUCJIOpOoJia U cepbl. AJJIOTPONHbIE MOAU(DUKALMU KHUCIOPOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpOeHHUE, (DU3NYECKUE U XUMHUUECKHEe cBOMCTBA. OKCHIbI
Cepbl KaK IMpPeJCTaBUTENM KHUCIOTHBIX OKcHAoB. CepHas KuciaoTa, (u3Mdeckue u
XUMHYECKHE CBOMCTBa (0OIIME KaK MpeACTaBUTENs Kiacca KUCIOT U cHelu(pUYEecKue).
XUMUYECKUE PEAKIMH, JiekKallue B OCHOBE IPOMBIIUIEHHOTO CHoco0a MOITydYeHHs
cepHoll kucioThl. [Ipumenenue cepHoit KUcioThl. Coli CEPHOM KUCIIOTHI, KadyeCTBEHHAs
peakius Ha cyabdar-noH. HaxoxaeHue cepbl v €€ COeMHEHUN B IPUPOJE. XUMHUECKOE
3arpsi3HEHUE  OKpY’XKalolled cpelbl COCAMHEHUSIMH cepbl  (KUCIOTHBIE —JI0XKIIH,
3arpsi3HeHUe BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPe0TBPAICHHS.

O6mas xapaktepuctuka 3neMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, pusmdeckue u
XxuMHuueckre cpoiictBa. KpyroBopor azora B mpupoae. AMMHak, ero ¢Qusmueckue u
XUMHYECKHE CBOWCTBA, MojiyueHue W npumenenue. Conu aMMOHMS, UX (U3MYECKUE U
XUMHYECKHE CBOICTBa, NpuMeHeHue. KadecTBeHHass peakiuss Ha HMOHBI aMMOHHS.
A3oTHas Kuciora, e€ moiiyueHue, (U3MUecKUe U XUMUYECKHe CBOMcTBa (0OuIue Kak
IpeJICTaBUTENS Kilacca KUCIOT U crienuduueckue). Vcnonb3oBaHue HUTPATOB U COJEH
aMMOHMSI B KayeCTBE MHHEpaJbHBIX yAOOpeHud. XUMHUECKoe 3arps3HeHUE
OKpYy arole cpepl COSTUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3yXa,
mouBsl M BOJoEMOB). Docdop, amnorponHbie Moaudukanuu dochopa, duzndeckue u
xumuyeckue cBorctBa. Okcua ¢ocdopa (V) u dochopHas kuciaora, GuU3HUECKUE U
XUMHYECKHE CBOWCTBa, monydeHue. Mcmonbs3oBanue ¢GochaToB B KauyecTBe
MUHEPAJIbHBIX YA0OPEHUN.

O6mas xapaktepuctuka 31emMeHToB |V A-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTEMEHW  OKHUCICHUA.  YTIEpoJ,  aJUIOTPOIHbIE  MOAM(HUKAIUH,
pacnpocTpaHeHue B Tpupoje, (U3MYECKUe W XHUMUYECKHE CBOMCTBA. AJICOPOIHS.
KpyroBopot yriepoaa B mpupoge. Okcuasl yriepoja, ux (pu3ndeckue U XUMUYECKUe
CBOICTBA, JICHCTBHE HA JKUBBIE OPraHU3MBI, NIOJYYEHHUE U MPUMEHEHUE. DKOJIOTHYECKHUE
mpoOsieMbl, cBsizaHHbIe ¢ okcuaoM yriaepona (1V), runoresa riaobalbHOTO MOTETUICHUS
KIIUMaTa, TapHUKOBBIA 3 dexT. YrompHas kuciota u e€ conu, Ux (PU3NYECKUe u
XMMHYECKHE CBOMCTBA, MOJTyYeHUE U MpuMeHeHne. KauecTBeHHas peakiys Ha KapOOHaT-
noHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTU U CEIbCKOM
XO35IUCTBE.



[lepBoHAUaMbHBIC TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHECHHSIX
yraepona (MeTaH, 3TaH, STWICH, aleTWICH, ATAHOJ, TIHIEPHH, YKCYCHAas KHCIIOTA).
[TpupoaHbIle UCTOYHUKU YTIEBOJAOPOIOB (YTrojb, MPUPOIHBINA Ta3, HEPTH), MPOIYKTHI HX
nepepaboTku (0EH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [loHATHE O OHOTOTHUYECKHU
BaXHBIX BEIIECTBAX: JXUpaxX, Oelkax, yrieBoJaX — M WX pPOJIM B JKM3HH YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPTAaHUIECKUX M HEOPTaHWIECKUX COCIMHECHUH.

Kpemuuii, ero ¢usmueckre u XUMUUYECKHE CBOMCTBA, MOIYYEHUE U TPUMEHEHHE.
Coenunenust kpemHusi B npupoge. OOuue npenacrabienus o6 okcuae kpemuaus (1V) u
KpeMHHEBON KucioTe. CHIMKAThl, UX WCIONb30BaHWE B OBITY, B TMPOMBINIJICHHOCTH.
Baxwneifmue cTpouTenpHBIE MaTepUanbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOoH,
xene300eToH. [IpoGiembl 0€30MacHOrO HMCMOJB30BAHUS CTPOUTEIBHBIX MAaTEpUaoOB B
MMOBCEIHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

M3yueHrue oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAaYeCTBEHHBIX PEAKIMA Ha XJIOPUA-UOHBI W HAONIOJEHUE MPHU3HAKOB WX
MPOTEKAHMSI, OTBITHI, OTpaXKaroIue (PU3NIECKUE U XMMHUYCCKHE CBOMCTBA TajOTCHOB U
WX COCIUHEHWI (BO3MOXHO WCIIONB30BAHUE BHCOMATEPUAIOB), O3HAKOMIICHHE C
oOpasilaMu  XJIOpUAOB (TaJOTE€HUIOB), O3HAKOMJIGHHE ¢ oOOpas3namMu cepbl u eé
COCJIMHEHUSMHU (BO3MOXKHO HCIIOJB30BaHKME BUICOMATCPHAIIOB), HAOIIOJCHNE MpoIiecca
oOyrauBaHusl caxapa MoJ JIEHCTBUEM KOHILIEHTPUPOBAHHON CEPHOW KHUCIOTHI, U3yUEHUE
XUMHYECKHX CBOWCTB pa30aBIEHHOW CEpHOM KHUCIIOTHI, MPOBEACHHE KaueCTBEHHOU
peakuuu Ha cynb(dar-uoH M HaAOMIOJIEHUE IMpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHUE C
¢buzmyeckuMu  CBOMCTBamMu  azota, ¢ochopa W UX CcoeAUMHEHUH (BO3MOXKHO
UCIIOJIb30BaHWE BHUACOMATEPUATIOB), OOpa3liaMu a30THBIX M (PocPopHBIX yAOOpPEHUH,
noJilyueHue, cobupaHue, paclo3HaBaHHE W H3yueHHWE CBOWCTB aMMHaKa, MPOBEJICHUE
KayeCTBEHHBIX peaklMii Ha HMOH aMMOHHUSA U (ochaT-uOH U H3yueHUE NPU3HAKOB HX
NPOTEKaHUs, B3aWMOJCUCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MeEAbIO
(BO3MOKHO HCIIOJIb30BAaHUE BHUJAECOMATEPHUATIOB), M3YUCHHE MOJEJEH KpUCTaJUIMYECKUX
pem€Tok anmasza, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C IMPOLIeccOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTa3a,
MoJIy4eHue, coOupaHHe, paclo3HaBaHUE M HW3Y4YCHHE CBOWCTB YTJIEKUCIIOTO Tasa,
MPOBEJICHNE KAYECTBEHHBIX peakiuii Ha KapOOHAT W CHUJIMKAT-HOHBI M W3y4YCHHUE
MPU3HAKOB WX  NPOTEKaHHs, O3HAKOMJICHME C  MPOJAYKIMEH  CHIMKaTHOU
MPOMBIIIJIEHHOCTH, PEIICHHE OJKCIEPUMEHTANBHBIX 3a7ad 1o TeMme «BaxHeimue
HEMETAJIbl U UX COCTUHEHUS.

MeTaJiibl 1 UX COETMHEHUS

OO0mras xapakTepUCTHKa XUMHUYECKUX 3JIEMCHTOB — METAJJIOB Ha OCHOBaHUU HMX
nosioxkenus B Ilepuoguueckon cucreme xumuueckux snemeHToB [[. M. MenaeneeBa u
ctpoeHuss aromoB. CTpoeHHE MeETAJUIOB. MeTamnuyeckass CBsI3b M MeTaJIHYecKas
KpUCTAJUTMYECKass pemeTKa. DIEKTPOXUMUYECKUM PpSAJ HANPSDKEHWM  METaJlIoB.
duznyeckue U XUMUYECKHE CBOMCTBA MeTayIoB. OO0IIHe criocoObl OTyYeHUsT METaJIOB.
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[TonsiTHe 0 KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIUIaBbl
(cTranp, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTamnbpl: MojokeHWe B llepronnyueckol CUCTEME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpoeHHME HUX aTOMOB, HAaXOXIEHUE B MPHUPOJIE.
duznyeckue M XUMHYECKHE CBOiicTBa (Ha mnpumepe HaTpus U Kanus). OKCUabl U
TUAPOKCUIBI HATpUsl U Kayusl. [[puMeHeHne MeIOYHbIX METAJIIOB U X COCTMHEHHUM.

[IlenoyHO3EMENBHBIE METAUIBI MArHUM M KaJbLMM: TonokeHue B Ilepuoandeckoi
cucreme xumudeckux sneMeHToB . 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKICHUE
B mpupoje. dusndyeckne M XMMHYECKHE CBOWCTBA MArHWs W Kaiablusa. BakHenmne
COCIMHEHUS KalbIUs (OKCUI, THUAPOKCHA, coiu). JKECTKocTh BOABI U CHOCOOBI €€
YCTpaHECHHUS.

AnromuHui: monoxeHue B lleproanueckon cucreme Xumudeckux anemeHTos . U.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXACHUE B npupoje. PU3MYECKMEe U XUMUYECKHUE
CBOMCTBa alFOMUHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCU/IA ATFOMUHHSL.

Kenezo: nonoxenune B llepuonnueckoin cucremMe xumuueckux anemeHTtoB [I. M.
MenpeneeBa, CTpOCHHE aToOMa, HaxOXXACHUE B mnpupoae. PU3MYECKHUEe U XUMUYECKHUE
cBoMcTBa xene3a. Okcuapl, TuaApokcu bl U conn xenesa (I1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJyUYECHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMHi METAJUIOB U CIJIABOB, UX (PU3UYECKUMHU CBOMCTBAMH,
U3y4YeHHE  PE3yJbTAaTOB  KOPPO3MM  METAUIOB  (BO3MOXXHO  HCIHOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOJACHCTBUS OKCHA KalblUsl U HATPUs C BOAOH
(BO3MOKHO UCIOJIb30BAHHE BUACOMATEPHATIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI,
npolecca ropeHus Kkenesza B KUCIopoie (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPUATIOB),
IPU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKIMK HA MOHBL: MAarHus, Kalblusl, aIFOMUHUS,
nuHKa, cxkene3a (1) u xenesa (lll), memu (Il), HaGmromeHWE W OmMHCaHWE MPOIECCOB
OKpAIllMBaHUS TUIAMEHM MOHAMU HATpUsS, KAl U KaJlblUs (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUANIOB), HCCIEAOBaHUE aMQPOTEPHBIX CBONCTB THAPOKCHAA AIOMHHHS U
TUAPOKCHIA LMHKA, pEUICHHWE OHKCIIEPUMEHTANbHBIX 3a1ad 1o Teme «BaxHeimme
METAJUJIbl U UX COCAVUHEHUS.

XuMHS ¥ OKPYKAKIIAS cpeaa

BemectBa u Marepuanibl B IOBCEIHEBHOM JKM3HM 4YeloBeka. be3omacHoe
WCIIOJIb30BAaHKME BEIIECTB M XHUMHYECKHX peakiuii B ObiTy. [lepBas momomns mpu
XUMUYECKHUX 05KOraxX M OTPaBIICHUSX.

XHUMHUUYECKOE 3arps3HEHUE OKpyXKawllell cpeasl (mpenenpHas JOOMyCTUMast
KOHLIeHTpauusi BemiectB, nanee — [I[JIK). Ponp XxuMum B pemieHUM >SKOIOTHYECKHUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3loB MarepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpHBIC
MaTrepuasbl).
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Meoscnpeomemnoie ceazu

Peanmmsanuss MeXNpeIMETHBIX CBs3€d IpU M3y4YeHMM XuUMuUM B 9 Kkiacce
OCYLIECTBIISIETCS] YEPE3 UCIOJB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHITHH, TaK
U TIOHATHUM, SBJSIIOLIUXCS CHUCTEMHBIMHM JUISl OTAEIBHBIX HPEIMETOB €CTECTBEHHO--
HAy4HOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPUs,
aHaJlu3, CHHTE3, KiIaccuukanusi, NEPUOAUYHOCTb, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHE, MAPHUKOBBIM 3(P(PEKT, TEXHOJIOTHs,
MaTepHabl.

®uzuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ], W30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUH 3apsij, MPOBOJHUKH, IOIYINPOBOJHUKH,
IUAIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTANIMYecKas peumeTka, CIUIaBbl, (QU3NYECKUe
BEJIMYMHBI, €JWHULBI H3MEPEHMsl, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
ComHIe.

buonorus: ¢dorocunres, npixanue, Ouocdepa, -dKOCHUCTEMa, MHHEpaIbHbIC
yI00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJbI, IMOJE3HbBIE
MCKOIaeMble, TOTIMBO, BOJHbIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHA
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJILTATHl OCBOECHHUS MPOrPaMMbl OCHOBHOI'O OOIIEr0 00Opa30BaHHsI
JIOCTHTAIOTCA B XOJA¢ OOydYeHHMs XHMHU B €IMHCTBE yd4cOHOW M BOCIIHMTATEIBHOM
JEATEIbHOCTH B COOTBETCTBUH C TPAJAUIIHOHHBIMH POCCHUCKAMH COIMOKYJIBTYPHBIMHU H
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, IPHHATEIMHI B OOIIECTBE MTPaBHIaAMA U HOPMaMH
MOBEJICHHS M CIIOCOOCTBYIOT MPOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHS U COI[HATH3AI[HH
oOyyJaronuxcsi.

JIMYHOCTHBIE pE3yIbTAThI OTpakaroT TOTOBHOCTb 00y JaroIIMXCsI
PYKOBOJCTBOBAThCS CHCTEMOM IMO3WUTHBHBIX IIEHHOCTHBIX OPHEHTAIMH W pacIIupeHHe
OITBITA IEATETHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpHOTHYECKOIr0 BOCIIUTAHUS

IIEHHOCTHOI'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H
HAYYHOMY HACJIEIHI0, IOHMMAaHKs 3HAYEHNST XMMUYECKOM HAYKH B KU3HH COBPEMEHHOTO
o0iecTBa, CIMOCOOHOCTH  BIAAETh JIOCTOBEPHOM HWH(pOpMaiueir o mepeaoBbIX
JTOCTHKEHUAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHON XHUMHH, 3aHHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa 1 OOIIECTBA;

2) rpasKAaHCKOro BOCIIUTAHUS:

HPEJICTABJICHUS O COIMATBHBIX HOPMaX U MpaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHUKATHBHONH KOMIICTGHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeI0BATENbCKOM, TBOPUCCKONW U JPYTrUX BUAAX NCSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOH  JICATCIBHOCTH  MPH  BBINOJIHEHHUM  YYCOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BBIMOJHCHUN XUMHYCCKHX SKCIICPUMEHTOB, CO3aHUN YIeOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B IpoIlecce 3TOM
y4eOHON JeATCILHOCTH, TOTOBHOCTH OIICHHUBATH CBOE TMOBEJCHHE U IMOCTYNKH CBOUX
TOBApHIIEH C TO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM C Yy4YETOM OCO3HAHHS
TIOCJICAICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIICCTBE M XMMHYECKOW peakKiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABISIOIIAE OCHOBY
JUIsl TTIOHMMAHMs CYIIHOCTH HAY4YHON KapTHHBI MHUpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MIPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOTHOIN CpeaoH, o
POJIM XMMHUH B MO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANIPABJICHHBIC HA MMOJYyYCHNUE HOBBIX 3HAHHUN M0 XMMUH,
HEOOXOMMBIE /151 OOBSICHEHUS HAOJIOMaeMBIX MIPOIIECCOB U SIBICHHUM, MO3HABATEILHOM,
HH(POPMAIHOHHON W YHUTATEIbCKON KYJIBTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBHOM
paboThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, JOCTYITHBIMUA TEXHUYECKUMHU
cpeacTBaMK HH(POPMAIMOHHBIX TEXHOJIOTHI;
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UHTEpEC K OOy4YeHHMI0O M II03HAHWIO, JIOO03HATENBbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caMOOOpa30BaHUIO, MPOCKTHON M HCCIEIOBATEIBCKON ACSTEIbHOCTH, K
OCO3HaHHOMY BBIOOpY HAINPaBJIEHHOCTH U YPOBHS 00Y4YEHMsI B JAJIbHEUIIEM;

4) popMuUpOBaHHUS KYJIbTYPbI 310POBBSI:

OCO3HAaHHE IIEHHOCTU KU3HHM, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370pOBBIA 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUN M HETIPUATUE BPEIHBIX
NpUBbIUEK  (YHOTPEONEHUsT aJKOroJisl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH
coOnrofieHusl MmpaBuil 0€30MacCHOCTH IpH OOpalieHMH ¢ XMMHYECKUMM BELIECTBaMU B
OBITY U peaJIbHOM KU3HH,

5) Tpy/10BOr0 BOCIIUTAHMS:

UHTEpEeC K MPaKTUYECKOMY H3yuUeHHUI0 mpodeccuil W TpyAa pa3iMyHOrO poja,
yBaXXEHUE K TPYyAy U pe3yJibTaTaM TPYJOBOM AEATEIbHOCTH, B TOM YHWCJIE Ha OCHOBE
MPUMEHEHUS] TPEMETHBIX 3HAaHWH TIO0 XMMHH, OCO3HAaHHBIA BHIOOp WHAMBHIYaTbHOU
TPACKTOPUU TPOAODKEHHs] 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPeOHOCTEW, YCHEIIHON
npodeccuoHanbHONW JEATETbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJIanTUPOBAThCS B Mpo(heccuoHaNbHOU cpejie;

6) 3K0JIOrHYecKOro BOCIUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJAE KaK UCTOYHHUKY KM3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAaHHS, IMOHUMAaHHE ILIEHHOCTH 3J0POBOr0 M OE30MaCHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY H
IICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHME IEHHOCTU COONIOJCHUS MpPaBUJI OE30MaCHOTO
MOBEICHUS TIPU paboTe C BEIIECTBAMMU, a TAKKE B CUTYAIUSIX, YTPOXKAIOIIKUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTM TPUMEHATH 3HAHMS, IOJy4aeMmble MpU HU3YYCHUH XUMUU, IS
pelieHus 3a7ad, CBA3aHHBIX C OKpYXalolled NPUPOAHON Cpenoi, IUIsl TMOBBIIICHUS
YPOBHSI DKOJIOTUYECKON KYJIBTYpbI, OCO3HAHMS TJIOOATBHOTO XapakKTepa IKOJIOTHYECKUX
npobiieM W MyTed HX pelIeHUsT MOCPEACTBOM METOJOB XHMHH, 3KOJIOTUYECKOTO
MBIIUJICHUS, YMEHUS PYKOBOJICTBOBATHCA MM B IO3HABATEIbHOM, KOMMYHHKATUBHON U
COILIMANILHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MmeTanpeAMETHBIX  pE3yJbTAaTOB  BBIACISIOT  3HAUYUMbIE  JUIS
(dbopMUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHbIE TOHATHSA (3aKOH, TEOpHs, MPUHIIHII,
runoresa, (Hakt, CuCTemMa, Mpolece, SKCIEPUMEHT U JIPYTroe.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX W TMO3BOJISIOT HAa OCHOBE 3HAHUN W3 ITHUX
nmpeaMeToB (OpMHUPOBATH MPEACTABIEHHWE O IEJIOCTHOM HAy4YyHOW KapTUHE MUpa, U
yHUBEpCalbHbIE  ydeOHble  AeiicTBUS  (IMO3HABaTeJIbHBIE,  KOMMYHUKATHBHBIC,
pPETYISITUBHBIE),  KOTOpble  o0ecmeunBalOT  (OPMUPOBAHWE  TOTOBHOCTH K
CaMOCTOSITEIHbHOMY TUTAHUPOBAHUIO U OCYIIECTBIICHUIO YUeOHOM 1eATeIhHOCTH.
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ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YYeOHbIE A1eHCTBUSA

ba3oBble JJornueckue aeicTBU:

YMEHUSI MCIOJIb30BaTh MPHUEMBI JJOTHYECKOTO MBIIUICHUS MPU OCBOEHWH 3HAHWIA:
pPacKpbIBaTh CMBICI XUMUYECKHX TMOHATUM (BBIICIATh HMX XapaKTEepHbIE MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JAPYTMMH TOHSITUSMU), HUCIIONB30BATh TOHATHS IS
0OBsACHEHUS] OTACIBbHBIX (DAKTOB U SIBJICHUM, BBHIOMpATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX peakiuii, yCTaHaBIWBaTh
MPUYMHHO-CIICJICTBCHHBIC CBSI3M MEXKIY OOBEKTaMU HW3YUYEHHUS, CTPOUTH JIOTHYECKHE
paccyxnaenusi (MHIYyKTUBHBIC, JACIyKTUBHBIC, [0 aHAJIOTWM), JeJaTh BBIBOABI U
3aKJII0YCHUS;

yMEHHE TPUMEHATh B TIpollecCe TMO3HAHUS TOHATUSA (MpEeIMETHbIE |
MeTanpeaMEeTHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIETH, HCIOIb3yeMble B XUMUU,
peoOpa3oBbIBaTh MIUPOKO TMPUMEHSIEMBIE B XHUMHH MOJICTbHBIE TPEACTaBICHUS —
XUMUYECKUM 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKas (opMmyJia U ypaBHEHNE XUMHUECKOM
peakIu — MpU PEIICHUH yueOHO-TIO3HABATENIBHBIX 33/1ad, ¢ YYETOM ITHUX MOJCITHHBIX
MPEJICTABICHUN BBISBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU H3y4YaeMbIX
O00BEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKHX pEaKIMi, BBIBIATH OOIIHE
3aKOHOMEPHOCTH, TNPUYUHHO-CIEJICTBEHHbIC CBA3M U MPOTUBOPEUMS B H3YyYAEMBbIX
npoueccax v siBICHUsX.

ba3oBble ucciieqoBaTeIbCKUe 1€ MCTBUS.

YMEHHME HCIOJb30BaTh IIOCTABJIEHHBIE BOIMPOCH B KauyeCTBE MHCTPYMEHTA
MO3HAHUSI, a TaKXKe B KA4ECTBE OCHOBBI i1 (DOPMHPOBAHHS THUIIOTE3bI MO MPOBEPKE
MPAaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHrne OmbiTa MO0 IUIAHUPOBAHWIO, OpTraHU3allMkd W  MPOBEICHUIO
YYCHHYECKUX DKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJ0M IMPOIECCa, CAMOCTOATEIIBHO
IIPOTHO3UPOBATH €T0 PE3yibTaT, GOPMYIUPOBATH 00OOIIEHUS U BBIBOABI 110 Pe3yIbTaTaM
IPOBEAEHHOTO OIBITA, UCCIAEOBAHHUS, COCTABIIATh OTYET O MPOJAeIaHHON padoTe.

PabGora ¢ undopmanmueii:

yMEHHE BBIOMpATh, aHATM3UPOBATh M HHTEPIPETHUPOBATH HHPOPMAIIUIO Pa3TUIHBIX
BHJIOB M (OpM MpEJCTaBICHHs, TMOJYy4aeMYyK M3 pa3HBIX HCTOYHHKOB (Hay4dHO-
MONYJIIpHAs JINTEpaTypa XUMHUYECKOTO COJACP)KAaHMS, CIPaBOYHBIC IMOCOOMS, PECypChl
WNHTepHeTa), KpPUTUYECKH  OLICHWBAaTh  NPOTHUBOPEUYHMBYID M  HEJIOCTOBEPHYIO
nHpopMaIuo;

yMEHHE MPUMEHATh pa3IMyHble METOABl M 3ampochl TPH IOUCKE U OTOOpe
“H(pOpMaIMK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJIsi BHITIOJHEHUS YI€OHBIX U
MMO3HABATEIbHBIX 3aJlay OMNpPEJeAEHHOTO THIA, NPUOOPETCHHE OIbiTa B 00JacTH
HCIIOJIb30BAHUS WH(pOPMAITMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH, OBJIAJICHUE
KYJIbTYPOM aKTHBHOT'O MCIIOJIb30BAHUS PA3JIUYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSTEIILHO
BBIOMpATh ONTHUMaIbHYIO (opMy mpenactaBieHus WHOOpPMAIMA W WILIIOCTPUPOBATH
peraeMble 3a7a4i HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, JIpyruMu GopMamu rpaduku
1 MX KOMOMHAILIUIMU;
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YMEHUE  HCNOJIb30BaTh W  aHAIM3MpPOBaTh B  Ipolecce  y4eOHOU
HCCIIEIOBATENbCKON  JEATETbHOCTH HWH(OpPMAIMI0O O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOT'0 X031CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH NPUPOIHOMN Cpebl.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUsI 3a/laBaTh BOMPOCHI (B Xoje auanora W (WiM) AUCKYCCHUHU) IO CYIIECTBY
o0cyxaaemMoil TeMbl, (POPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBITIOJIHEHUS
MPEJI0KEHHOM 3aa4u;

YMEHHUSI TIPEJICTABIISITh MOJYYEHHBIE Pe3yJIbTaThl MO3HABATEIBLHON JACATEILHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTax; JeiaTh MPE3CHTAIMI0 PE3yJIbTAaTOB BBIMOIHEHUS
XUMUYECKOTO JKcrepuMeHTa (1abopaTOpHOTO OMbITa, JIa0OpaTOpHOM pabOThl MO
HCCIIEJIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO MIPOEKTA);

yMEHUS  y4eOHOrOo  COTPYJHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEJIBLHON W HCCIEOBATEIbCKOM NIEATEIbHOCTU TMPU PEHICHUH BO3HUKAIOIINX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAaHHUA MO3MIMM (00CyxaeHus,
OOMEH MHEHUSMH, «MO3TOBBIE IITYpPMbl», KOOPJIWHAIIMS COBMECTHBIX JICUCTBUH,
ompe/ieJieHue KPUTEPUEB MO OIEHKE KauyeCTBa BBHIMOJIHEHHON pabOThI U IpyTHE).

Pery/isiTuBHbIe YHUBEPCAJbHbIe YUeOHbIE TeHCTBHS:

yMEHHE CaMOCTOSITEIBHO OMNpPEACNATh Ield JACSITEIbHOCTH, IJIAHUPOBATH,
OCYIIIECTBJISITh, KOHTPOJHMPOBATh W TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTeILHOCTh, BBIOMpaTh HamOosiee 3(PGEeKTHUBHBIE CIOCOOBI pEIIeHUs YYEOHBIX U
[IO3HABATENIbHBIX  3a/Jady, CaMOCTOSITEJIbHO  COCTaBJISATh  WIM  KOPPEKTUPOBATh
MIPEIUIOKECHHBIA AJITOPUTM JIEMCTBUM IPU BBINOJHEHUM 3aJaHUM C YYETOM IMOJIYUYECHUS
HOBBIX 3HaHUM 00 wH3yyaeMbIX OOBEKTaX — BEIIeCTBAX M pEaKUUAX, OLEHUBAThH
COOTBETCTBUE INOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOM LEIH, YMEHHME HCIIOJIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B yCIOBUU 3aJaHUI.

HNPEJIMETHBIE PE3YJIBTATBI
B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENbHOTO COJEpKaHUs,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil paboueld mMporpamMmoid, BBIIENSIOT: OCBOCHHBIE
o0Oy4arolMucs Hay4YHbIE 3HAHUS, YMEHHS U CHOCOOBI JEHCTBUIA, CHeIU(pUIECKUE IS
MpeIMEeTHOM 00nacT «XUMUS», BUBI IEATEIbHOCTH 110 TIOTYUYEHUI0 HOBOTO 3HAHUS, €T0
WHTEPIpEeTallui, MPeoOpa3oBaHUI0 U TMPUMEHEHHIO B PAa3IMYHBIX y4eOHBIX U HOBBIX
CUTYaIIUsIX.
K xonmy oOyuenuss B 8 kijacce mpeiaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIONTUXCS YMEHUM:
® pacKpbIBaThb CMBICII OCHOBHBIX XHUMHUYECKUX [MOHSATHUM: aToM, MOJIEKyJa,
XUMUYECKUM 3JIEMEHT, TMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOOHAsT M HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas H
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JONST XMMHYECKOTO OJJIEMEHTa B COCJAMHECHUU, MOJIAPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBAaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKasl peakmus, KilacCU(pUKAlMsi peakluid: peaklud COCIUHEHUS,
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peakUuy pa3lIoKEHMs, PEAKIUU 3aMEIEHUs, peakuuu oOMeHa, 3K30- U
SHIOTEPMHUUECKUE PpEaKIUuU, TeIaoBol »(dPexT peakuuu, S[apo aToma,
AJICKTPOHHBIM CJIOM aToMma, aTOMHas OpOWUTallb, paaAUyC aToMa, XUMHUYecKas
CBSI3b, MOJISIPHAS U HETOJISIPHAsI KOBAJICHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, pacTBOp, MaccoBas JOJs BellecTBa (MPOLIEHTHAs KOHIIEHTpalus) B
pacTtBope;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSITUN U MPUMEHATH
9TH TIOHATHUS NMPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUIA;

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJisi COCTaBlIeHUS (POPMYJI BEIIECTB U
YPABHEHUH XMMHUUYECKUX PEAKIIU;

OTIPENICTISATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTETNEHb OKHUCJICHUS AJIEMEHTOB B OWMHAPHBIX COCIMHEHHSX, MPUHAJIC)KHOCTH
BEIIECTB K OMNpeNeIEHHOMY KIAacCy COeOWHEeHUM 1o dopmylnaMm, BHUT
XUMUYECKON CBSI3U (KOBAJICHTHAS! U MOHHAS) B HEOPTaHUUYECKUX COSUHEHUSX;
packpbiBaThb  cMmbica  Ilepuoamyeckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAaHWE MEPUOJAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMUYECKHUX JIEMEHTOB OT MX MojoxkeHus B [lepuoandeckoit cucreme, 3aKOHOB
COXpaHEHMsI MAacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHUs, 3aK0OHa ABOTraJipo;

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHAsI TOArpynna (A-rpyrmnmna)»
u «1oboyHas noarpynna (b-rpymnmna)», Masbie U G0JbIINE TEPUOIbI, COOTHOCUTD
o0o3HaueHMsI, KOTopble wumerorca B Tabnune «llepuoguueckas cucrema
xumuyeckux snemeHToB [I. 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUSI aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, o0iee Yucio
AJIEKTPOHOB U paclipe/ieJIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTBhI, HEOpraHMYeCKHe BeIlecTBa,
XUMHYECKHE peakuu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIUU BEIECTB,
0 TeTuIoBOMY 3 (exTy);

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEpXkAasi ONHCAHUE NPUMEPAMHU MOJIEKYJISAPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHil;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU MPOTEKAHHUSI XUMHYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTENbHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJTIFO XMMHUYECKOTO dJIeMeHTa Mo (popmysie COeMHEHUsI, MaCCOBYIO
JI0JII0 BEILIECTBA B PacTBOpPE, MPOBOJIUTH PACUETHI M0 YPAaBHEHHIO XUMHUYECKOU
peaKkiuy;

MPUMEHATh OCHOBHBIC OIEpPAllMM MBICIUTEIbHOU AESTEIbHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMAaTH3alHio, KiIaccu(ukaimio,

BBIABJICHUC ITPUYNHHO-CJICACTBCHHBIX CBSI3EH — AT N3yUCHUSA CBOMCTB BCIICCTB
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M XUMHUYECKHX PEaKIi, eCTEeCTBEHHO-HAyYHbIE METOAbl TIO3HAHUSI —
HAONIOZICHNe, W3MEpPEHHE, MOJCIHPOBAaHUE, OSKCIEPUMEHT (peaabHBId U
MBICJICHHBIH );

CJIeIOBaTh MpaBHJIaM MOJIb30BaHUS XUMHYECKON MOCynoil U 1ab0opaTOpHBIM
000opyI0BaHKEM, a TAK)KE MpaBUiIaM OOpaIlleHHsI C BEIIECTBAMU B COOTBETCTBUU
C WHCTPYKIHUSMHU IO BBIOJHEHUIO JTAOOPAaTOPHBIX XHUMHUYECKUX OIBITOB TIO
MOJIYYEHHUI0O U COOMpaHHUI0 Ta3000pa3HBIX BEIIECTB (BOJOpPOAA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MAacCOBOW JOJEH PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M TPOBOAWTH XWMHUYECKHE OKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIbI0 HHJIUKATOPOB
(nmakmyc, dpenondTanent, METUIOPAHK U JPYTHE).

K xoniy oOydenuss B 9 kJjacce TMpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHSITHUNA: XUMHUYECKHI JJIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas
peakimusi, XUMHUUYecKasi CBsI3b, TEIJIOBOM A((EKT peakiuu, MoJb, MOJSIPHBIN
00BEM,  pacTBOp, DJIGKTPOJUTHI,  HEDJIEKTPOIUTHI,  SICKTPOTUTHYECKAS
IUCCOLMAlMs, peaklMd HWOHHOrO0 OOMEHa, KaTajlu3aTtop, XHMHYECKOe
paBHOBecue, OOpaTUMble M  HEOOpaTHMble  pEaKIHUHU, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKLMHM, OKHUCIHUTENb, BOCCTAHOBUTEJb, OKHCIICHHE H
BOCCTaHOBJICHHUE, aJUIOTPOINS, aM(pOTEpHOCTb, XUMUYECKasT  CBS3b
(KoBaJNieHTHasl, MOHHAsI, METAJUIMYECKast), KPUCTAJUTMUECKAs peIETKa, KOPPO3HUS
METaJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKON pEaKluH, MpPEeAebHO JO0IyCTUMAas
koHnentpauus [1/IK BemecTsa;

WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHUI U IPUMEHSTH
9TH MOHATHUSA NIPU ONMCAHUHU BEIIECTB U UX MPEBPALCHUN;

UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIHMKY Ul COCTaBJICHHsI (POpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKHUX 3JIEMEHTOB B
COCIMHEHUSX  Pa3IMYHOIO  COCTaBa,  NPHUHAMIEKHOCTh  BEIIECTB K
onpeAenéHHOMY KJIacCy COEIUHEHUW 1Mo (GopMysiaM, BUJ XUMUYECKOU CBSI3U
(KOBaJIeHTHAs, WOHHAs, METAJIMYecKas)) B HEOPraHUYECKUX COCIUHCHUSX,
3apsi]] MOHA TI0 XMMHYECKOW (hopMyIie, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COEIUHEHHUH, TUIl KPUCTALIMYECKOM PEMETKU KOHKPETHOI'O
BEIIIECTBA;

packpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €ro MOHUMAaHKE: ONKCHIBATh M XapaKTEPHU30BaTh TAOIHUHYIO
dbopmy Ileproanueckoit CHCTEMbl XUMUYECKUX DJIEMEHTOB: PA3IUYaTh MOHSATHUS
«rmaBHasg mnoarpymma (A-rpynma)» u «noOounas noarpymnmna (b-rpymma)y,
Majble U OOJBIIHNE MEPHUOJIbI, COOTHOCUTh O00O3HAUEHHsS, KOTOpPhIE MMEIOTCS B
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NEePUOJNYECKON TabIUIE, ¢ YACIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sA1apa, oOLlee YHUCIO 3JIEKTPOHOB U
pacripefieieHe  HMX IO  OJJEKTPOHHBIM  CJIOSIM), OOBSCHATH  OOIINE
3aKOHOMEPHOCTH B M3MEHEHUHM CBOICTB JJIEMEHTOB W HX COEIUHEHUN B
mpejesiax MajblX TMEePUOJOB M TJABHBIX MOATPYII C y4E€TOM CTPOCHHUST HUX
aTOMOB;

KJaccu(uUUpoBaTh XHMMUYECKUE DIIEMEHTHI, HEOPraHWYEeCKUE BEIIEeCTBa,
XUMHUYECKHE peakuu (110 YUCIy U COCTAaBY YYAaCTBYIOIIHUX B PEAKIUU BEILECTB,
o TEeIuIoBOMYy 3(QQeKTy, MO0 H3MEHEHHUIO CTENEHEH OKUCIECHMS] XMMHUYECKHX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crieln(UIECKue XUMUYECKHE CBOICTBA
MPOCTBIX M  CIIOXKHBIX BEIIECTB, TMOJATBEp)KIas OMNHCaHHE MpUMepaMu
MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUUYECKHX
pEeaKIunii;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUYECKON IUCCOIMAIMKM KUCIIOT, 1eIo4Yel u
cojiel, TIOJHBIE W COKpalll€HHbIE YpaBHEHHUS pEaKUil HOHHOTO OOMeHa,
YpaBHEHHs peaKIHi, MOATBEPKIAIONINX CYIIECTBOBAHME T€HETUYECKOW CBS3U
MEXJly BEIIECTBAaMU Pa3JINYHBIX KJIACCOB;

pacKpbIBaTh CYILIIHOCTb OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuit
MOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OallaHca ITUX peaKkluid;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MO>XHOCTHU IIPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3TUYHbBIX YCIOBHSIX;
BBIUUCIISITE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOI0 3JeMeHTa Mo (popMmysie COeIMHEHUsI, MaCCOBYIO
JIOJIIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM
peakuuu;

coONrofaTh MpaBWiia IOJIB30BAHUS XUMHUYECKOW MOCYI0M M J1abopaTOPHBIM
o0opyZI0BaHKEM, a TaKKe MpaBuia oOpallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
UHCTPYKLIUSIMH TIO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB I10
MOJyYECHUI0O UM COOMpAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YIJIEKHCIIOTO
rasa);

NPOBOJNTH PEaKIMM, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPa3IMYHBIX
BEIIECTB: PACIIO3HABATH OINBITHBIM MyTEM XJIOPH]I-, OPOMHUI-, HOTUI-, KapOOHAT-
, hocdar-, cunukat-, cynabhar-, THIPOKCUI-UOHBI, KATHOHBI AMMOHUS M UOHBI
U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

IPUMEHATh OCHOBHBIE OIEpallid MBICIUTEIbHONW JAESITENbHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, O0OOOIICHHE, CHUCTEMATH3aIMIO, BBIABICHUE IPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M — Ui M3YyYEHHS] CBOMCTB BEIIECTB M XUMHUYECKUX
peakinii, €eCTECTBEHHO-HAYUHbIE METO/IbI MIO3HAHUSI — HAOIIOACHUE, U3MEPEHUE,
MOJEJIMPOBAHUE, SKCIEPUMEHT (peasIbHbIA U MBICJIECHHBII).
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TEMATHUYECKOE IINIAHUPOBAHHUE

8 KNIACC
KoaudecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u
n/n TeM MPOrpamMMbl Bcero | KP P (npposrie)
o0pa3oBaTte/ibHbIE
pecypchbl
Pazjea 1. IllepBonayanbHble XUMHYECKHE OHATHS
11 2(01;1‘1\6451103;221}2?21; I?S;II?TC;zeCKOﬁ 5) 2 bubmiorexa HOK
ESITETBHOCTH e OBEKA https://m.edso0.ru/7f41837c
12 BemecTBa 1 xuMudeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Pasnen 2. Baxueiime npeactaBuTe/ M HEOPraHM4eCKUX BellleCTB
21 Bosayx. Kucnopon. [Tousarue 06 6 bubnuotexa [JOK
OKCHJIax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o kucnorax u 8 1 bubnuoreka [IOK
COJISIX https://m.edso00.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK
OCHOBaHMSIX https://m.edso0o.ru/7f41837¢
24 OcCHOBHBIE KJIACCHI 11 1 1 bu6moreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo0.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. Ilepuoaguyeckuii 3axoH u [lepuoguveckas cucrema xumuyeckux iemenTon /I, U.
MenaesneeBa. CTpoenne aToM0OB. XMMUYeCKas CBSA3b. OKMCJIANTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cuctema bubnuoreka [JOK

XUMHUYECKnX djeMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma

3.1

Xumuueckas CBA3b.
3.2 OKUCIUTEIILHO- 8 1
BOCCTAaHOBHTEJIbHBIC PEAKIIMH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Wtoro no pazuen 15 bu6mmoreka [JOK
pasiely https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa [OK

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

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 68 4 >
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
.N;_' HaumenoBaHue pa3fesioB U TeM p (nposbIe)
wn fporpamMmet Beero KP o0pa3oBaTeJibHbIE
pecypcsl
Paznen 1. BemecTBo U XMMHYecKHe peakIMA
11 [loBTOpenue u yriryOieHne 3HaHUH 5 1 buGmmorexa LIOK
' OCHOBHBIX pa3fIeNioB Kypca 8 kmacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH 4 buGmmorexa LIOK
' XMMHUYECKUX PeaKInit https://m.edso0.ru/7f41a636
13 DeKTPONUTHYECKAST THUCCOIIHATIHS. 8 1 1 bubmoreka LJOK
' XuMudueckre peakiiiy B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3znen 2. HeMeTanabl M MX COeTUHEHHS
- OO1as XxapakTepUCTHKA VIlA . . Bu6mmoreka 1OK
' XHMITHECKHX 9JICMEHTOB i https://m.edso0.ru/7f41a636
rpynnsl. ["anoreHst
- OO6mrast XxapaKTepUCTHKA ViA ; Bu6miorexa [JOK
' XHMITHECKHX SJICMENTOB i https://m.edso0.ru/7f41a636
rpynmsl. Cepa u e€ coeAnHEeHus
OO0mras xapakTepuCTHKa
23 XUMHYECKHX 271eMeHTOB VA- 7 1 bubimnorexa [IOK
' rpymimsl. A3oT, hochop u ux https://m.edso0o.ru/7f41a636
COC/IMHECHUS
OO6mast XxapaKTepUCTHKA
24 XUMHYECKHX 271eMeHToB IVA- 8 1 9 bubimnorexa [IOK
' TPYIIBL YTIIEPOI ¥ KPEMHUH 1 UX https://m.edsoo.ru/7f41a636
COC/IMHECHUS
Uroro no pazueny 25
Pa3zgen 3. MeTaljibl H HX COeTMHEHHUS
31 06 . 4 bubmmoreka [IOK
' HIME CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
3. BaxHeiime MeTamuibl U UX 16 1 9 bubmmorexa [JOK
' COCITMHEHHUS https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznen 4. Xumusi U okpy:Kaoumas cpeia
41 BerectBa 1 Matepuasibl B )KU3HHA 3 bubmmoreka [JOK
' 4e/I0BeKa https://m.edsoo.ru/7f41a636
HUroro no pasaeny 3
P 3 bubmmoreka [IOK
C3EPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O 68 4 7
[MPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus, 8 knace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
Xumus, 9 knacc/ IN'abpuensna O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Xumus. 8 knace./O.C.I"'abpuenss. [IpoBepouHbie U KOHTPOJILHBIE PAOOTHI.
Xumust. 9 xknace./O.C.I'abpuenss. [IpoBepouHbie U KOHTPOJILHBIE PAOOTHI.
Xumusg. COOpHMK 3amady W yhopaxkHeHuH. § kiacc: ydeOHoe mocobue/
0O.C.I'abpuensu, U.B. Tpurybuak. — M.:IIpocsernienue.

Xumusg. COopHMK 3amay W yhnpaxkHeHud. 9 kimacc: yueOHoe mocobue/
O.C.TI'abpuensu, U.B. Tpurybuak. — M.:IIpocsernienue.

Xumus. unaktudeckuit marepuai. 8-9  kmaccel:  yueOHoe mocoOue/
A.M.Paneuxuii.- M.:IIpocBenienue.

Xumuss 8  wmacc. 3amaunuk./,  H.E.Ky3nemoma, A.H.JleBkun.- M.:
[Ipocsemenue/BenTana-I'pad.

Xumuss 9 wmace.  3amaunuk./,  H.E.Ky3nemoma, A.H.JleBkun.- M.:
[Ipocsemenne/BenTana-I'pad.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HUHTEPHET

https://m.edsoo.ru
https://foxford.ru
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