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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

Pabovas mporpamMMa OpHEHTHpPOBaHA Ha IEJIEBbIE MPUOPHUTETHI, CHPOPMYTUPOBAHHBIC B
benepanbHON pabodeil mporpaMme BOCIIMTaHHUS U B pabodeil mporpamme BocnuTanuss MbOY .
Mypmancka COIL Ne 11.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IIENAX, OOmed cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s3aTenbHOE PEIMETHOE COAepXKaHUe, MPelycCMaTpUBaeT paclpezesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYeCTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTU MpeAMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TPeOOBaHUN K pe3yabTaTaM 00yYeHUs] XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOopMHUpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPEICTaBICHUN O MAaTEPUAILHOM EAMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUILEBOI 1 SKOJIOTHYECKON 6€30MMacHOCTH, TPOOIIeM 3IpaBOOXPAaHEHHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHHE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJblBa€T OCHOBHI IEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJOrMYECKoe OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPakKeHHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMUH, OCHOB HEOPTAaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.



CrpykTypa conepkaHHs MIPOrpaMMbl 110 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOH CBS3H;

— MPE/CTaBIEHUH 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHAS (DYHKIHUU OOBSACHEHHS] W MPOTHO3MPOBAHMS CBOWMCTB, CTPOCHHSI U BO3MOXHOCTEU
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUsI K HAyYHOMY 3HaHUIO M METOJaM II03HaHus B Hayke. M3ydenue xumun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW H3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUU BELIECTB U XUMUYECKUX peaKkluil, B
(GOpMUPOBAaHUM M DPA3BUTHUHM I[IO3HABATEIbHBIX YMEHUH M HUX IMPUMEHEHUH B Yy4yeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpaleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy u3ydyeHHH XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
NpPUOOPENTHN TaKue LIETH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HAaNpaBJIEHHOCTh OOYyYEHHsS Ha CHUCTEMaTHYecKoe MpHUOOIIeHHE O00y4aroIuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH, HAay4YHbBIM  METOJAAM  IIO3HAHUSA,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHUM, CIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOLIMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIETO0 MHUPA, WCIOJB3Ys 3HAHHUS U
OMBIT, TOJYYEHHBbIE MNPH H3YYEHUH XUMHH, TNPUMEHATH HMX MpPH peleHuH npolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU 11eJeCOO0pa3HOro MoBeIeHHsI B OBITY H
TPYIOBON JEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3J0POBbA U OKPYXKAIOLIEH MPUPOIAHOU
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHUS OOINEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3/ienieHus: CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
ITpocTeie 1 Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAst
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
qucIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rel mo ¢popmynaM XUMUYECKUX COSIUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, pasznoxenue rugpokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAapPEHHON coiu, HAONIOACHHE U ONHCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopog — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B MPUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE PacTBOphL. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0js BellecTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAaHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. ®du3nueckue u xumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aWMOJEWCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [J0JIEHW PAacCTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHCIOT U IIEIOYEH, U3ydeHue
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkomepuognas u IiauHHONEpuoaHas ¢opmel [leprogudeckoil CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX diieMeHTOB [lepuoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHHUE, PEAKLIUH PA3JI0KEHUS, COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakluil Mo pa3iuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEAaKINH U MOJI0KEHNE XUMUUYECKOTO PAaBHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTH. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS MPOTEKaHUS PEAKIMii MOHHOrO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUil (FOpeHHEe, peakUuu pPas3iokKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmme kak TpeACTaBUTENS Kiacca KHCIOT M crenupuueckue). XUMHUYSCKHE PEaKIUH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B IpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLEH Cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHHEpPaJbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(pQexT. YronbHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHsATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (QU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIofeHHWEe Tpolecca OOYIJIMBaHUS  caxapa MOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBaAMHU a3oTa, gocdopa U UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHUBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW HPOMBIIIJICHHOCTH, PELICHHE IKCIEPHUMEHTANbHBIX 3ajad 1o Teme «Baxneime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaNIOB. MeTaliyeckas CBSI3b M METAJUIMYECKash KpHUCTaIMYeCKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKHE U XUMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXjAeHUEe B npupojae. dusznueckue 1 XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4YEHUE PEe3yIbTaTOB KOPPO3UMH METAUIOB (BO3MOXKHO HCIOJBb30BAaHUE BHICOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KUcToposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunTes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM J1€ATENbHOCTH NP BBIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TIOCTYIKH CBOMX TOBApHUIIEH C TO3WUIMM HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILI[IE COBPEMEHHOMY YPOBHIO PAa3BUTUSl HAyKM M COCTABISIOLIUE OCHOBY IJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YelIOBeKa C MPHUPOIHON Cpeon, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HalpaBJE€HHbIE Ha IOJy4YeHHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
UH(POPMALIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboTHI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOH JIHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



nmpaBuj O€30MaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbie NMPU U3YYCHHH XHMHUH, JJISl PEUICHUs
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XMMHUYECKMX TIOHATHH (BBIACIATH HMX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHLIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MMPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora U (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, TIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue mis
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeaMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COEAMHEHNUs, peaKLUu pa3IokKEeHHs, PEAKIMKU 3aMELICHMs], PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHMSI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas noxarpynna (b-rpynma)», manble U OoiblIMe NEpUOJbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMICCTB (BOIOPOAA W KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHoIdTaIeuH, METUIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHI: XUMHUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKILIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(KoBaJleHTHasi, WOHHAs, METAJJIMYECKas), KpUCTAJUIMUECKas pelérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakuuu, IPeAeIbHO JIOIyCTUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATUW W MPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONPENENATh BAJEHTHOCTh M CTENEHb OKHUCIECHHUS XUMHUYECKHX DJJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO0 COCTaBa, IPUHAIJIEKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCy COENMHEHUN mo (opmysiam, BHJ XUMUYECKOW CBs3U (KOBaJEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona /[. . MenzaeneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jnvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTH O0O3HAuUEHUs, KOTOpPHIE HMEIOTCS B MEPHOJUYECKON Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJJIEMEHTOB W UX
COEMHEHUI B MpPEAENIaX MaJbIX IIEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCIICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENbHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BELECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHuEeM, a TakKe MpaBuja oOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAaUECTBEHHBIM COCTaB Pa3IMUHbIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEeIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 1 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK

HEOPraHUYECKUX COCIMHEHUN

Hroro 1o pasneny 30

https://m.edso0.ru/7f41837¢c

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo0.ru/7f41a636
o | e :
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspynrs Ason foogopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | e o . | , o ox
' y PYTIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE
obmiectBo «M3narensctBo «lIpocBemmenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

8 kmmacc:I"abpuensn O.C. Xumus: 8 kiace : yueOHHK A1 0011e00pa3oBaTeIbHBIX
yapexaeHuit. — M.: Jlpoda.

["abpuensn O.C. U3ydaem xumuro B 8 kiI.: augakTudeckue Matepuainst / O.C. I'abpuens,
T.B. CmupHoBa. — M.: bauk mitoc

I"abpuensn O.C., Buckoboitnukosa H.II., fAmykosa A.B. HacTonbHas kHura yunresns.
Xumus. 8 ki1.: Meroauueckoe mocodue. — M.: Jlpoda.

9 xnacc:I"abpuensa O.C. U3yyaem xumuto B 9 ki1.: aunakrtuaeckue marepuanst / O.C.
I'abpuensn, T.B. CmupnoBa. — M.: biuk mitoc.,

I"abpuensn O.C., Buckoboitnukosa H.II., SmykoBa A.B. HacTonbHas KHUra yunTesns.
Xumus. 9 ki1.: Metoanueckoe mocodue. — M.: Jlpoda;

["abpuensu O.C., Pynos H.H., Tonkynos B.W. Xumuueckuii skcriepuMeHT B Ikosie. 9
kiacc. — M.: Jlpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/8/

https://skysmart.ru/articles/chemistry/
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