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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUs COCTaBJICHA HA OCHOBE
TpeOoOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YUETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0Ied cTpaTternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMaTpUBAET paclpelesIeHUe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUEHHS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOM IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, a Takke TpeOOBaHMI K pe3yabTaTaM OOyYeHHs XMMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOH 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIIOTUYECKOM 0€3011acHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH Il CaMOpa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, €€ 001Iel 1 QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a Ha €IUHCTBO MPHUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUuXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B D3KOJOTMYECKOe OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHU XUMHUHU 00ECTEUMBAIOTCS CHEIU(PUKON colep:KaHus
yueOHOTo MpeIMeTa, KOTOPBIH SIBISIETCS IEAarorHYeckK afanTHPOBAHHBIM OTpakKeHHEM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumMuum Ha ypoBHE OCHOBHOrO O0IIEro 0Opa30BaHHS OPUEHTHPOBAH Ha OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUU, OCHOB HEOPTraHHMYECKOH XUMHUU U
HEKOTOPBIX OTACNBbHBIX 3HAYMMBIX MOHSATUH OPTaHUYECKOU XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO XMUMHUU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETUUYECKHUX MPEICTABICHUI Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOTUTUICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GYHKIIY OOBSICHEHHSI M TPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS U BO3MOKHOCTEH MPAKTUIECCKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHUIO U METOJIaM MMO3HaHUs B Hayke. M3yueHue xumMuu
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHUIA U3 PAHEE U3YUCHHBIX YIEOHBIX MpeaMeToB: «OKpyKaroIuit
Mup», «bruonorus. 5—7 knacce» n «Pu3nKa. 7 Kiacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUECKON JEATEILHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKu, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XMMHYECKUX PEaKIui, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOGHUHU MPaBHII 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBaAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMsI Ba)XHOE 3HAUYCHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJalolmuxcs K
CaMOCTOSITEIbHOW ~ TIO3HABATEIbHOW  JEATENBHOCTH, HAay4YHBIM  METOJaM  IIO3HAHUS,
(bOopMUPYIOIITUM MOTHBAIIUIO U Pa3BUTUE CTIOCOOHOCTEH K XUMUM;

— o0ecrnieyeHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYAIOIIMMUCS OIbITa
pa3HoOOpa3HON AEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETECHIIHH ), UMEIOIINX YHUBEPCAITHHOE 3HAUCHHE JIJIST PA3TMIHBIX BUOB JCSITEIHHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIB3Ys 3HAHHS U OTIBIT,
MOJTyYEHHBIC TIPH M3yYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
KU3HH U TPYJIOBOH JCSITEIHPHOCTH;

— ¢opMHUpOBaHKE Y 00YUAIONMINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
CpEe/Ibl;— pa3BUTHE MOTHUBALIUU K O0YUSHHIO, CTIOCOOHOCTEHN K CAMOKOHTPOIIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.

OO01ee yuciio 4acoB, OTBEACHHBIX I U3YyUEHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kimacce — 68 yacoB (2 gaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lIOBEKa. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyeckue CBOMCTBA BEECTB. ATperarnoe cocrtosiuue Bemects. [lonsatue o merongax
no3HaHus B XuMHuH. Yuctele BenectBa u cMecH. CriocoObl pa3faenieHus CMEeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popMyia. BaneHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10i1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUN.

Konungectso BeniectBa. Monb. MoisipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYpPHBIX eIMHUI] BeulecTBa. Pacyérel mo GpopMynaM XUMHUECKUX COCAMHEHUI.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIleCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMUd pa0dOTHI B J1a0OpaTopud M NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHHE U ONUCAHHE (PU3UUECKUX CBOWUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBHIE MeJa ¢ KUCIOTOM) SIBJICHUM, HAOJII0IeHUE U
OlMCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMoJieiicTBue
CEpHOHN KHUCIOTBHI C XJOpuaoM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3anMoJieiicTBHE kene3a ¢ pactBopoM coiu Meau (1), n3ydyenue cnocoGoB pasjeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKH MOBAPEHHOM coyM, HaOJIO/IEHUE M ONHMCAHUE Pe3yJbTaToB MPOBEIEHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHHE€ MOJENIeH MOJeKYI
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne xucnoponga. CrocoObl NOMY4YeHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemoBoil 3(exT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BeriecTBo. HaxoxxaeHne Bogopoaa B npupojie, hpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinb pacTBOpOB B NMPUPOJAE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
cojeoOpa3ymomnue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromnie. HomeHknaTypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoOBaHWMN: IWMIENTOYM Y HEPACTBOPUMBIC OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHME CBOWCTBAa OCHOBaHMU. [lomydyenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. OU3HUECKUE U XUMUYECKUE
cBoicTBa KUCHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOUpaHue,
pacno3HaBaHUE W HU3yYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpa3liaMu OKCHIOB M OINUCAaHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcugaom wmemu (1)
(BO3MOYKHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3IIOB BEIIECTB KOJIMYSCTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIMYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3llOB HEOPTraHWYECKUX BEHIECTB PA3JIMUHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKITUN
HEWUTpalu3aluu, MOJy4YeHNE HEPACTBOPUMBIX OCHOBAHM, BHITECHEHHUE OJJHOTO METaJljia JPYruM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHelmue Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUABI 1 TUIAPOKCHUIBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx diemeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas ¢opmbel [lepuomnyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sziep. M3otombl. DnekTpoHbl. CTpOSHHUE IIEKTPOHHBIX
o0osiouek aromMoB TmepBbIXx 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cuctemsr J[. .
MenneneeBa. XapakTeprUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro noJioxkeHuto B [leproanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pauyca aTOMOB XMMUYECKUX AJIEMEHTOB, METAJTUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy pa3ioKeHHs], COSTUHEHN).



Meostcnpeomemmnbwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBsI3€d MPU M3YYEHHU XMMMH B 8 Kjlacce OCYIIECTBIISETCS
yepes UCIOIb30BaHUE KaK 00X €CTeCTBEHHO--HAYYHBIX MMOHSATHIH, TaK U MOHATHH, SBISIOLINXCS
CUCTEMHBIMU JJIs1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKIIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHbIN QaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHE, MOJIEIIb, SBJIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJ0, O0bEM, arperaTHOe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIe.

buonorus: ¢gorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMU4YecKux diemeHToB J[. .
MenpneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B lleproanyueckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU U BU1a XUMUYECKOW CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHX COEIMHEHMH, IreHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 10 TEMIOBOMY 3 (DEKTY, IO U3MEHEHHIO CTENICHEH OKMCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajnu3aTopa). OK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCHH. PaKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUYECKON
peakuuu U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHoHBI,
aHUOHBI. MexaHU3M MCCOLMAIINK BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBHUS MPOTEKaHUs peakMil MOHHOIO OOMEeHa, MOJHbIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHMUYECKOW PEAKIHWH OT BO3JEHUCTBHS Pa3IMYHBIX
(akTOpOB, MCCIEIOBaHHE IJIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AMCCOLMAIIUN
KHCJIOT, 1IeJ04ei U cosell (BO3MOKHO UCIIOJIb30BAHNE BUEO MAaTEpUAIIOB), TPOBEICHUE OBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMs peaKUuii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaKlUuu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKUMH Ha HOHBI, pEIIeHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTU CTPOEHUs aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHE CBOMWCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MUECKHE CBOWCTBA MPOCTHIX BEUIECTB —
KHCJIOpO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oO1IMe Kak MmpeIcTaBUTeIsl KJiacca KUCIIOT U CrieluuIecKue). XMMHUYECKHE PEaKIiu, JISKAITIE
B OCHOBE IIPOMBIIIJICHHOT0 ClI0co0a NOIy4YeHUsl CEpHOM KUCnoThl. [IpuMeHenne cepHoii KUCIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyibgaT-uoH. HaxoxneHnue cepbl u eé
COEMHEHUN B mpupoje. XUMUYECKOE 3arps3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH CEpbl
(KHCTIOTHBIE 0K/, 3arPS3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHS.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpynmnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHEHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOMCTBa, nosyueHue. Mcmonb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6oius. Kpyropoport yriepoaa B mpupose.
Oxkcuppl yriaeposaa, ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHEe. DKOJIOTUYeCKUe MPOoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peaxiusi Ha KapooHaT-HOHBL. VMcnonap3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, STaHOJ, TJIULEPUH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKU
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb
B OBITY M NPOMBIIITIEHHOCTU. [IoHATHE O OMONOrMYecKH BaKHBIX BEIIECTBAX: JKHUpax, OeKax,
yriaeBojax — M HMX pOJIM B KU3HU dYeloBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUH.

Kpemunii, ero ¢usuveckue M XUMHUYECKHE CBOWCTBA, TOJYYCHHE W TIPUMCHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpencraBieHuss o0 okcunae kpemuus (I1V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 MCI0JIb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HU.



Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB M UX COCJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEpUaAOB), O3HAKOMIIEHHME C 0OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HaKOMJICHHE ¢ o0pasuamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEpHaoB), HaOMIOJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOMN CepHOM
KHCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH W HaONoJIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BAaHKME BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MEb0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHUAIOB), H3Y4YEHHME MOJENeH KpPUCTAIUIMUECKUX pELETOK anMmasa, rpadura,
dbymiepeHa, 03HaKOMIIEHUE C TPOIIECCOM aCOPOINMHN PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHUe, COOMpaHue, paclio3HaBaHNe U N3yYeHHE CBOCTB
VIJEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YE€HHE I[PU3HAKOB MX I[POTEKaHHs, O3HAKOMJIEHWE C TPOAYKIUEH CHIMKATHOU
MIPOMBIIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHei1ne HeMeTaulbl U UX
COETUHEHUS.

MeTannbl M X cOeIMHEHUS

OO6111as1 XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MTOJIOKEHUS
B Ilepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpoeHHs aTOMOB.
Crpoenue MmetayoB. Metamnueckas CBS3b M METaJUIMUECKas KpPUCTAJUIMYECKas pPelETKa.
ONEeKTPOXUMHUECKUI psa HanpsokeHUH MeraimioB. DuU3MUecKHe M XMMHYECKHE CBOMCTBa
MeTayioB. O6mue crnocoOs! moyydyeHus MetaioB. [IoHsATHE O KOPPO3UH METAJIJIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CriaBbl (CTajlb, YyryH, AIOPAIIOMUHMH, OpoH3a) M HX
pUMEHEeHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaXOXJAECHHE B MpHupojae. PU3NYECKHE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kamusi. [IpumeHenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[I1enouHo3eMenbHBIE METAJUIBI MAaTHUHN U KaJbLMil: onoxkeHue B [lepuonnyeckoii cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HaXOXKJICHHE B IMPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBOWCTBA MarHus W Kajiblus. BakHeWIne COeIMHEHUS KalbIus
(oxcua, TuapoKCcH I, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckue U XMMUYECKHE CBOWCTBA
amoMuHus. AM(pOoTepHBbIe CBOMCTBA OKCHIA U THJIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cuctemMe XuUMUYeCKHX a3nemeHTtoB J[. H.
MenzeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokeunasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3IlaMy METAJUIOB H CIIaBOB, UX (PU3NUECKUMU CBOMCTBAMH, U3YUEHUE
PE3YyIBTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCITOJIb30BAHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUA OKCHJA KalblUsl M HAaTpus C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHHUs Kee3a B
KHACIOpoe  (BO3MOXHO  HCIOJB30BAHWE  BUAECOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha WOHBI: MarHWs, Kajbllns, aIFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), memu (1), HaGMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,



KaJusl U Kaibliusg (BO3MOXKHO MCIIOJI30BaHHE BUAECOMATEpUAsIOB), UCCIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelre MeTamibl U UX COSAUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms MpU XUMHUYECKUX OXKOTrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIIEHTPAIUs
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPHATIBI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUHM XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 UCIOIB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTAEBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(UKanus, TMePUOIUYHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJI, HW30TOIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAILITUYECKAsl PeIIETKA, CIUIaBbl, (PU3NUECKHE BEIUYUHBI, €TUHUIIBI
U3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThl, 3BE3/1b1, COJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpanbl, TOpPHbIE TMMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBHJIaMU M HOpPMaM{ TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOU AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIKH CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MUpPa, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YCIIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peabHOMN KH3HHU;



5) TPpy10BOr0 BOCIIMTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUl O€30MacCHOTO MOBEACHUSI IPU paboTe ¢ BEIllleCTBAMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHDBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MIPENICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAaHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
PacKpbIBATh CMBICI XUMHUECKUX MTOHATHH (BBIIEISTH UX XapaKTEepHbIE PU3HAKH, YCTaHABIUBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(akTOB U SBJICHUH, BEIOUPATh OCHOBAHMS U KPUTEPUH JUTSI KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMHMYECKHX PpEaKIUi, YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3UM MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHHME MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBHIBaThH LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MIO3HABATENIBHBIX 3a/lad, C Y4E€TOM OTHUX MOJEIBbHBIX NPEICTaBICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0OaTh 32 XO/I0M MPOIIECcca, CaMOCTOSTEIbHO TPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE TPUMEHSATh PA3IUYHBIC METOJIBI M 3aIIPOCHI TIPH IMMOMCKE B 0TOOpe MH(GOPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIa/IeHuEe KyJIbTYypOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOKHBIMA CXEMaMH, JUarpaMMamH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBAaTh B Ipollecce Y4eOHOH U HCCienoBaTeNIbCKON
JESATSIILHOCTH HH(POPMAIINIO O BIMSHUU TIPOMBIIUICHHOCTH, CETLCKOTO X03s1CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WIM) IUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yNbTaTOB BBIMOJIHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEIICHUH BO3HHUKAIONIMX TpoOJieM Ha OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
Haubosee 23 GeKTUBHBIE CIOCOOBI pelIeHUs YIeOHbBIX 1 TO3HABATENbHBIX 33124, CAMOCTOSATEIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TMOJIyUY€HHUS HOBBIX 3HAaHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIusiX,
OILICHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3yjbTaTa 3asBJIEHHON LI€JIH, YMEHHE UCIOIb30BaTh U
AHATM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJIaHUH.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIECNAIOT: OCBOCHHBIC
oOydJarlomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHO o0nacTu «XHUMHUSA», BUIBl JAEATEIBHOCTH IO MOJYyYEHHI0 HOBOTO 3HAHHS, €ro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBasi J0JIs XUMUYECKOTO 3JI€MEHTa
B COCIUHEHHUH, MOJSIpHBIH 00BEM, OKCHJA, KHCIOTa, OCHOBaHHE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- ¥ PHIOTEPMUYECKHE PEAKIINH, TETUIOBOK AP (PEKT peakuny, siIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTa b, paJuyCc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEINOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPAallus) B pacTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTpeNieNiATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XHMHUYECKOM CBSI3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUsI, 3aKOHa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHylo ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moArpymnma (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMetoTcss B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 10 (hopMylie COeUHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBIBICHHE MPUYHMHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE METOIbl TO3HAHMS — HAOII0ACHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUSI XUMHUYECKOW TMOCYI0il U J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB O MOJYUYECHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), IPHUTOTOBJICHHUIO
pPacTBOPOB C ONpPEAEIEHHON MAacCOBOM J10J1€i1 paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHHUS, XUMHYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOEe paBHOBecHe, OOpaTUMble M HeOoOpaTHMBble peaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEakUuu, MpPeIeibHO JOMyCTUMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJs COCTaBlIeHHMs (OpMyJd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEAMHEHUAX, 3aps HOHA MO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPUOABI,
COOTHOCHTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOJUYECKOM TabIuIe, C YUCITOBBIMU
XapaKTEepUCTUKAMH CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi spa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH



o0uiye 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB M HMX COCIMHEHUH B
npejesiax MajiblX IEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsA ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTUUECKON JUCCOIMALMU KUCIIOT, IIEJI0YEN U COJel,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO0 OOMEHa, YpaBHEHUS PeaKIIUid,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIWTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuia MOJB30BAaHHUS XHMMUYECKOM TMOCynoi u  1ab0paTOpHBIM
o0opysoBaHHEM, a Takke IMpaBuiaa OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSIMHU TI0 BBITMTOJTHEHHUIO JJA00OPATOPHBIX XMMHUYECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIIMH, TMOATBEPIKIAIOIINE KAUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJOpHaa-, OpoMHI-, HOAUA-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAJW3 U CUHTE3,
cpaBHEHHE, 0000IeHNe, CHUCTEeMATHU3aIMI0, BBISIBJICHUE MPUIYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4YHBIE METObI TIO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, YKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u Kommecteo wacon dyeKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoanusre Tpakrieckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 9 bubnuoreka [{OK
MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK
peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 05 0 bubmmnoreka HOK
00 okcHgax https://m.edsoo.ru/7f41837c
29 Bognopoa.llonarue o kucimorax 3 05 1 bubmuoreka [IOK
U COJAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
OCHOBAaHHUSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
2.5 0
Hroro mo pazaeny 30
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Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema
3.1 XUMHYeCKux 3nemeHToB 1. 1. 7 0
Mennene-eBa. CTpoeHue
aToma

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

XUMHUUYECKAA CBI3b.
3.2 OKHUCIIUTETBHO- 8 1
BOCCTAaHOBUTEIIHHBIC PEAKITHH

Uroro no pazneny 15

bubmuoreka [{OK
https://m.edso0.ru/7f41837c

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

Pa3nen 4. HazBanue

4.1 0
Hroro 0
PesepBHOE BpeMst 3 bubmuoteka [IOK

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08 >

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

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(undposbie)
n/  pasgeroButTeM  Bcer Konrpoasn = Ilpakruueck
oOpa3oBaTe/ibHbIE
1| NporpaMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peaKkuuu
[ToBTOpeHue n
TIyOJIeHNE
T . bubnmoreka [JOK
3HAHUHN
1.1 5 1 0 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pazzienoB Kypca 8
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmaorexa [IOK
1.2 4 0 0 https://m.edsoo.ru/7f41
XUMHYECKAX
~ a636
peaKIuii
DIEKTPOIUTHYEC
Kas
S — bu6mmoreka [IOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKHE
a636
peaxiuu B —
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
Oo6as
XapaKTepUCTHKA
bu6mmoreka [IOK
XUMHYECKAX
2.1 4 0 1 https://m.edsoo.ru/7f41
aiiemeHToB VIIA-
a636
TPYMIIBL
I'asoreHs!
Oo6mas
XapaKTepUCTHKA
bu6mmorexa [IOK
XUMHAYECKAX
2.2 6 0 0 https://m.edsoo.ru/7f41
aiieMeHTOB VIA-
a636
rpymmsl. Cepa u
€€ coeqMHEHUS
Oomas
XapaKTepUCTHKA bubnuoreka [IOK
2.3 XUMHUYECKHX 7 0 1 https://m.edsoo.ru/7f41

anemeHToB VA-
rpynnsl. A30T,

a636
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dochop u ux
COCITMHEHHS

Oo6mas
XapaKTEepUCTUKA
XUMHUUYECKHUX
aneMeHToB IVA-
2.4
TPYIIIIBL.
Yrnepon u

KpPEMHUN U UX

COCAUMHCHUS

Hroro no pazneny

Paznea 3. Merajiibl M X COeIHUHEHUA

25

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

OO0mue cBoiCTBa bubmorexa [TOK
3.1 4 https://m.edsoo.ru/7f41
METaJIJIOB
a636
Baxneiimme bu6mmoreka [IOK
3.2 METaJIJIbI M UX 16 https://m.edsoo.ru/7f41
COCIMHCHUS 2636
Hroro no paszneny 20

Paznen 4. Xumus u okpykaiomas cpeaa

BemectBa n bu6mmoreka [IOK
4.1 MaTepHuabl B 3 https://m.edsoo.ru/7f41
JKA3HU YeJI0OBEKa a636
Hroro no paszneny 3
bu6mmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68
YACOB I1O

I[MTPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 9 kiacce/ IN'abpuensa O.C., Octpoymos W.I"., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemenue»

tabmuuel: [lepuoaudeckas cucreMa xumuueckux 3nemeHToB J1. . Menneneesa,
TabJIMIAa PaCTBOPUMOCTH, FNEKTPOXUMUYECKUHN PsiJl HAPSYKEHUS] METAJLIOB

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-yPOBECHbD. -
Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHUsl. -
MeTtoaudeckoe-nocodue-1is-yanrtes. pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/
https://uchi.ru/ https://www.yaklass.ru/
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