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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO 00I1ero oopazoBanus, npeactasieHHbix B PI'OC 00O, a
TaKkkKe Ha OCHOBe (eaepalnbHON pabouell MporpaMMbl BOCIHMTAHHMS W C YYETOM KOHUIEMIMU MpernojaBaHus y4dyeOHOro
npeaMeTa « XMMHUsh» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma mo XWMHUM Ja€T NPEICTABIECHUE O UENsIX, OOHIed cTpaTerud OOy4YeHUWs, BOCHHUTAHUS WM Pa3BUTHS
oOyuJaroluxcs CpeACcTBaMHi Y4EeOHOT 0 MpeIMeTa, yCTaHABIUBAET 0053aTeIbHOE NMPEAMETHOE COJIEpKaHUE, IPEyCMaTPUBACT
pacmpenesieHue €ero Io KiaccaM M CTPYKTYPUPOBAHHUE [0 pasjeiiaM U TeMaM MPOrpaMMbl IO XHUMHH, OIPEHENSeT
KOJINYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKU COACPIKAHUS, PEKOMEHIYEMYIO ITOCIEA0BATEIBHOCTD H3YYEHUSI XUMHH C
Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM YYEOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, onpenenaseT BO3MOKHOCTA MpeAMeTa ISl peaju3alud TpeOOBAHMM K pe3ysbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTenpHO MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus, a TakKe TPEOOBaHUM K pe3yjbTaTaM OOy4EeHHUS
XUMHH Ha YPOBHE LeJIel U3yYeHHs PEMETa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON JESTEIBHOCTH 00YYaroIerocs mno
OCBOCHHIO YYEOHOTO COJEPKAHMUS.

3HaHWE XHUMHH CIIY)KUT OCHOBOM JUisi (OPMHPOBAaHHS MHPOBO33PEHHS OOYYAIOMIErocsi, €ro MpeACTaBICHUN O
MaTepuaIbHOM €JIMHCTBE MHpPA, BAKHYIO POJIb UTPAIOT (HOPMHUpPYyEMbIE XHUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 FBOTIOLIMU BELIECTB B MPUPOJIE, O MYTAX PEHICHUS INI00ATBHBIX MPOOJIEM YCTOMUNBOTO pa3BUTH YEI0BEYECTBA
— CBIPbEBOM, YHEPTETUUCCKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOIJIeM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pean3allid BO3MOXKHOCTEH ISl CaMOpa3BUTUA M (POPMUPOBAHMS KYJIbTYPhl JIMYHOCTH, €€ 00Iel u
(YyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCUT BKJIal B (opMuUpOBaHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH OOyYaronIMxcsi, HaBBIKOB HX
CaMOCTOSATENIbHON Y4eOHOU IesTeNbHOCTH, IKCIEPUMEHTAIbHBIX W MCCIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCUOHATLHOM 1eATeIbHOCTH;



3HaKOMHUT CO CHEIMU(PHUKON HAyUYHOTO MBIIUIECHUS, 3aKIa/IbIBAET OCHOBBI LIEIOCTHOTO B3IVIAa HA €AUHCTBO MPUPOIBI U
YeJI0OBEKa, SIBJSICTCS] OTBETCTBEHHBIM ATArioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYaIONINXCs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K UYETOBEKY,
BHOCHT CBOH BKJIa/l B 9KOJIOTMUECKOE 00pa30BaHUE 00yYarOIUXCS.

JlaHHbIE HANpaBJICHUsI B O0YYEHUM XMMHUHU 00ECIEUUBAIOTCSA CHEUPUKON copepxKaHUs yueOHOro MpeaMeTa, KOTOPbIH
ABJISIETCS TI€arOTHYECKH aJalTUPOBAaHHBIM OTpaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpPENEIEHHOM ATare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3OBaHMs OPUEHTUPOBAH HA OCBOEHHE OOYYAIOUIMMHCS CHCTEMBI
IIEPBOHAYAJIBHBIX TIOHATUM XWMHHM, OCHOB HEOPTaHWYECKOM XWMHHM W HEKOTOPBIX OTHAEJIBHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XUMUH.

CrpyKTypa colepkaHus NporpamMmbl MO XMMHUHU C(OPMHpPOBAHA HA OCHOBE CHUCTEMHOIO MOJAXOJa K €€ HU3YUYECHHIO.
ConepxaHue CKIaabIBACTCS U3 CUCTEMBI MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKON
peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHMU30BaHbI MO MPUHUUITY MOCIEAOBATEIBHOIO Pa3BUTHs 3HAHWN HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHMs KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— IpEeJICTaBICHUN 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEILIECTB B pacTBOpaXx.

Teopetnueckue 3HAHHUA pacCMaTPUBAIOTCA HAa OCHOBE OSMIMPUYECKH TOJYYEHHBIX M OCMBICIECHHBIX (DaKTOB,
pa3BUBAIOTCS TOCJIEIOBAaTENIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHAS (PYHKIMHU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBONCTB, CTPOCHHS U BO3MOYKHOCTEN IPAKTUYECKOI0 MPUMEHEHNUS U IOJyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKOW COCTaBIIAIONICH
HAay4YHOM KapTHHBI MUpPa B JIOTMKE €€ CHCTEMHOM NPHUPOJbI, HEHHOCTHOIO OTHOLICHHS K HAy4YHOMY 3HAHHMIO M METOAaM
Nno3HaHUs B Hayke. M3yueHne XUMHHM MPOMCXOIUT C MPUBJICUYCHHUEM 3HAHUU U3 paHee M3YyUYEHHBIX yYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 knacce» n «®dusuka. 7 knaccey.



[Ipu u3y4eHUM XUMHUM MPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKON HAyKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUYECKON AESITENIBHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJbTYphI. 3ajaya
y4eOHOro ImpeaMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U
TEOPETHUUECKUX MOJIOKEHUH, TOCTYIHBIX O00OO0OIIEHUI MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAYKH, B MPUOOLICHUU K
HAay4YHBIM METOJAaM TO3HaHUS TpPU M3YYEHUM BEIIECTB M XUMUYECKUX peakiuid, B (HOPMUPOBAHHH U PaA3BUTHH
MO3HABATENIbHBIX YMEHUH U HMX NPUMEHEHHMHM B y4e€OHO-IIO3HABATEIBHOW M y4eOHO-UCCIIENOBATENbCKON JEATEIBHOCTH,
OCBOEHMH MPABUJI O€30M1aCHOTO OOPAILIEHUS C BEIIECTBAMU B IIOBCETHEBHOM JKHU3HMU.

[Ipu n3y4eHn XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus Ba)KHOE 3HaUYEHUE TPUOOPENH TaKUE LeJd, KaK:

— (opmupoBaHME UHTEIJIEKTYyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbBHOMY IIPUHATHUIO PEIICHUH, CIIOCOOHOM aJlanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HaAIpaBJIEHHOCTh 00YYEHHUsI Ha CHUCTEMATUYECKOEe MPUOOLIEHNE O0YHarONIMXCsl K CAMOCTOSTENIbHON MO3HABATEIbHON
JEeSTEeIbHOCTH, HAYYHBIM METOAAM MO3HaHUs, (POPMUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecIeueHne yCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYarOIIUMUCS OIbITa Pa3HOOOPa3HOW NESITEIBHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIIMI), MUMEIOIIMX YHUBEPCAIBHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIIBHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATILHONW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHCJIE€ YMEHUI OOBSICHITH U
OLICHUBATh SBJICHUSI OKPYXKAIOIIEr0 MUPA, UCHOJb3ysl 3HAHUS U OIbIT, NOJyYeHHbIC MPU U3yUYCHUH XUMHUH, IPUMEHSTh UX
IpU PEIIeHUH IPoOJieM B IOBCETHEBHOM KU3HU U TPYAOBOI 1€ATEIbHOCTH;

— (dopmupoBaHHE y 00YYarONUXCS TYMaHUCTUYECKUX OTHOIICHWUW, MMOHUMAHUS IEHHOCTH XMUMHYECKUX 3HAHUU IS
BBIPAOOTKH 3KOJOTHMUECKH LIeJIecOo00pa3HOro MOBEACHUS B OBITY M TPYJOBOW AESTEIBHOCTH B LENSIX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHUS
o0I11eueI0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(uIIsl U HAIPABIEHHOCTH JAIbHEHIIIET0 O0yUYEeHHUS.

OO11ee yuCIo YacoB, OTBENEHHBIX ISl M3YUYEHHUS XUMHUU Ha ypPOBHE OCHOBHOTO 0011ero o0pa3oBaHus, cocTaBiseT 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmver xumun. Pons XuMuu B KU3HU YenoBeKa. XUMHUS B CUCTEME HayK. Tena n BemectBa. Pu3ndeckrue CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [loHsTHE 0 MeTOAaX MO3HAHMS B XUMHH. UHCThIE BemecTBa U cMecH. CiocoObl
pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE IeMEHThI. CUMBOJIBI XUMHUYECKUX 3J1€MEHTOB. [IpoCThIE M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Gopmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHass atoMHass Macca. OTHOCHTENbHAs MOJIEKYJSIpHass Macca. MaccoBas J0JII XMMHYECKOTO JJIEMEHTA B
COCIMHEHUMU.

KosmmuecTBo BemectBa. Mosib. MonsipHass Mmacca. B3auMoCBsI3p KOJIMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IAHUIL
BellecTBa. Pacuétel mo opmysiaMm XUMHUYECKUX COSTUHEHUM.

duznyeckre U XUMHUYECKHUE SIBICHHUS. XUMHUUYECKas peakuusi M €€ MpU3HaKU. 3aKOH COXPaHEHHUs MacChl BEILECTB.
Xumuueckue ypaBHenus. Kinaccupukanuss XuMU4ecKuX peakuuid (COeIMHEeHUs, pa3lIoKEeHUs], 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1a00opaToOpuu U mpruéMamu 00palieHus ¢ J1abopaTopHbIM
o0OpyZOBaHUEM, HM3y4Y€HHE M oOmnucaHue (U3MYECKUX CBOWCTB OOpa3lioB HEOPraHWYECKUX BEUIECTB, HaOJIOJIEHUE
¢u3nueckux (MJIaBlieHHE BOCKA, TasHUE JIbJla, PACTUpAHHME caxapa B CTYyNKE, KUIEHUE W KOHJEHCALMs BOJAbI) U
XUMHUUYECKUX (TOPEHUE CBEUM, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJCHCTBUE MeEJa C KUCJIOTOW) SIBICHUH,
HaOJII0/ICHUE U ONMMCAaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pas3iioKeHHe caxapa, B3aUMOJCHCTBUE CEpHOI
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMoIelCTBHE Kelie3a ¢ paCTBOPOM
comu memau (), u3yueHume cnocoOOB pa3zielieHHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (QUIbTPOBAaHUE, BbINApUBAHUE,
JUCTUIIIALMS, XpomaTorpadusi, MPOBEACHUE OUYMCTKH IOBAapEHHOW COJM, HAOJIOJEHHE M OMNHCaHUE pPe3yJIbTaTOB
IIPOBENICHHUS OIbITA, HJUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHUSI MACChl, CO3/IaHNE MOJIENIEN MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Ba:xkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT u mpocTtoe BemiecTBo. HaxoxaeHue kuciaoponaa B
npupojsie, (U3NYECKUe M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcuzabl. [Ipumenenme kucnopoaa. CrocoOsl
MOJTyYeHHUsl KUCIIOpoaa B Jabopatopur W MpOMBIIUIEHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — auioTpomHas
MOAU(UKALINS KUCIOPOIA.

TernoBolt 3P (heKT XUMUYECKON peaklnH, TEPMOXUMUYECKUE YpPAaBHEHMS, JK30- U IHAOTEPMHUYECKUE PEaAKIUU.
TomnuBo: yroiab u MeTaH. 3arpsi3HEHHUE BO3/yXa, YCHIICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopoa — anemeHT u pocroe BemecTBo. HaxoxaeHne Bogopoia B nmpupojie, (U3n4ecKkue 1 XUMUYECKUE CBOMCTRA,
IpUMEHEHHUE, crocoObl nonydeHus. Kucnotel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

Pusnueckue cBomcTBa BOABL. Boma xak pactBopurenb. PacTBopsl. HacellleHHBIE M HEHACHIEHHBIE PAaCTBOPHI.
PacTBopumMoOcCTh BelecTB B Boje. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHus. Ponb
pPacTBOpPOB B NPHUPOJE M B KU3HM 4YesIoBeKa. KpyroBopoT Bonabl B mpupoje. 3arpsi3HEHUE NPUPOIHBIX BoA. OxpaHa u
OUYHCTKA IIPUPOJIHBIX BOL.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroiue (OCHOBHbIE,
KHCIIOTHBIE, aM@oTepHble) u HecoseoOpasyromue. HomeHnknarypa okcuaoB. dusmyeckue M XHMHUYECKHE CBOWCTBA
okcu1oB. [lomydeHune okcuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUMN: IMIENIOYM W HEPACTBOPUMBbIE OCHOBaHUA. HomeHKiaTypa OCHOBaHMIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenkinarypa kucioT. Ousndeckue ¥ XMMUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyyenue kucinor.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMA4deckue cBorcTna coneil. [lomyduenue coneil.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNIEHUE COJEPKaHUs KUCIOPOIa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHHUE
CBOMCTB KHCIJIOpOJa, HAaOJII0/IeHHE B3aMMOJACIHCTBUS BEILIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHMS M MPEKPALECHUS
ropeHusi (moxapa), O3HAKOMJICHME C O0Opa3laMu OKCHJIOB M OINHMCaHWE HUX CBOWCTB, IOJy4Ye€HHE, COOMpaHHe,



pacrio3HaBaHHME M WM3Y4YEHHE CBOWCTB BOJOpoOJa (ropeHue), B3aumMozeicTere Bojgopoaa ¢ okcuaom meau (Il) (Bo3zmoxkHo
WCITOJIP30BAaHUE BUICOMATEPUAIIOB), HAOIIOIEHNE 00Pa3I[0B BEMIECTB KOJTUIECTBOM | MOJIb, MCCIIEIOBAHNE OCOOSHHOCTEH
pPacTBOPEHHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JIOJEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOJABI C METAUIaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJb30BAHHE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE OOPa3ll0B HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJEHHE H3MEHEHUS
OKpacK MHAMKATOPOB B paCTBOpPAX KHUCIOT U LIEJI0UeH, n3ydeHue B3aumoaeicTus okcuna meau (11) ¢ pactsopom cepHoit
KHMCJIOTBI, KHCJIOT C METAJUIAMU, PEAKIHNN HEUTPpAIU3AIUH, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHUE OJTHOTO
MeTaJljla JPYTUM M3 PacTBOpa COJIM, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHel e Ki1acchl HEOPraHUYECKUX
COCAMHECHUI.

Ilepuoanuecknii 3axkoH u Ilepuognueckasi cucrema xumuuyeckux jiemMenToB JI. . MennesneeBa. Ctpoenue
aTOMOB. XUMHYeCKasd CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaAKIMU

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynnax CXOIHBIX AJIEMEHTOB (ILIETOYHBIC U
[ICJIOYHO3EMENTbHBIE METAJIJIbl, TaJOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT aM(OTEpHBbIE OKCHUIBI U
TUAPOKCHUBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB 1. 1. Menneneesa. Koporkonepuonnas u
nuHHoniepuoaHast Gopmbl [lepuoanueckoit cuctembl xumuueckux snemeHToB J[. M. Menaeneesa. Ilepuonabl u rpynmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX sifep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0OJIOYEK aTOMOB
nepBeix 20 xumuueckux sjemeHToB Ilepumoamueckoit cucrembl JI. M. MeHneneeBa. XapaKTepUCTHKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paauyca aTOMOB XHWMHUYECKUX DJIEMEHTOB, METAUIMYECKUX W HEMETAJUIMYECKUX
CBOMCTB MO TpynmaM U Mepuogam.

3nauenue Ilepuoauueckoro 3akoHa u llepronnueckoil cUCTEMbl XMMHYECKUX BJEMEHTOB IS PAa3BUTHUS HAyKH U
npaktuku. [{. 1. MenaeneeB — yuy€HbIi U TpakIaHUH.

Xumuueckasi cBs3b. KoBaneHTHast (mojisipHass W HEMOJSIpHAs) CBA3b. OJIEKTPOOTPULATEIBHOCTh XMMHYECKUX
anemMeHToB. IOHHAas CBA3b.



Crenenp okucienus. OKHUCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipomecchl OKHUCIEHHUS W BOCCTAHOBIICHUS.
OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3ydeHue 00pasIoB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHUIA IIMHKA C paCTBOPaAMU KHUCJIOT U
1IeJI0Yei, MPOBEJACHUE OIbBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue,
pEeaKIuu pa3ioKeHUsl, COCTUHEHHUS).

Meswcnpeomemmunie céazu

Peanuzanusi MEXIpeaMETHBIX CBSA3EH MPU M3YYCHUH XUMHUU B 8 KJIacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK W TOHATHUM, SIBISIOMIMXCA CUCTEMHBIMU IS OTHEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAyYHBIN (PakT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3, KilacCu(UKaIus,
MIEPUOINIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHNE.

®duzrka: maTtepusi, aToM, DJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHJ, HW30TOIbI, PaJUO0AKTUBHOCTb, MOJIEKYJa,
AIIEKTPUUECKUI 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHAE BEIECTBA, Ta3, PU3NUECKHE BEIUYUHBI, STUHUIIBI
U3MEpeHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TMOPOJIbI, MOJE3HBIE HCKOMAEMble, TOIUIMBO, BOJHBIC
pecypchl.

9 KJIACC

BenrecTBo M XUMHYeECKasI PeaKIHs

[Tepunonnuecknii 3akoH. [lepuomnueckas cucremMa xummudeckux anmeMmeHToB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B HM3MEHECHHHM CBOWCTB XHUMHYECKHUX OJJIEMEHTOB TEPBBIX TPEX IMEPUOAOB, Kalus, KalblUg W HX
COCJIMHEHUI B COOTBETCTBUU C TIOJIO)KEHHEM 3JIeMEHTOB B [leprnoinueckoii cucteMe u CTpOSHUEM UX aTOMOB.

CtpoeHre BeIIecTBa: BUIIbI XUMUYECKON CBSI3HU. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA
OT THUIa KPUCTAJUIMUECKONU PEIIETKU U BUJA XUMHUYECKOU CBSI3U.



Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAHUYECKUX COCAMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEUIECTB.

Knaccudukanys XuMAYECKUX peakiuid 1Mo pa3IudHBIM MPU3HAKaM (IO YHUCITy M COCTAaBY YYACTBYIOIINX B PEAKIIUU
BEILECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHEeN OKHCICHHUS] XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, 1O
YYaCTHIO KaTajau3aTropa). DK30- U SHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMHYECKUE YPAaBHEHUS.

[loHaTHE O CKOpPOCTHM XMMHUYECKOW peakiuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX XMUMHUYECKHX PEaAKIUSX.
[ToHsiITHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsatme o karanuze. lloHsATHE O XMMHYECKOM PaBHOBECHH.
@aKTOpBI, BIUAOLIME HA CKOPOCTh XUMUYECKON PEAKLUU U TIOJIOKEHUE XMMUYECKOTO PABHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTELHBIE PEAKIIUHU, JJICKTPOHHBIN OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIIUU.
CocraBieHHUE YpaBHEHUW OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUA C HCIOJb30BAHUEM METO/A 3JIEKTPOHHOIO
OayaHca.

Teopus >3JIEKTPOIUTUYECKON JTUCCOLMALINMU. ODJICKTPOJMUTBI M HEANEKTPOJMThl. KaTnoHbl, aHWOHBL. MexaHuszm
JTUCCOIIMAIIMN BEIECTB C pPa3IMYHBIMM BUJAMU XUMHUYecKou cCBsi3u. Crenenp aucconuanuu. CuUbHBIE W clla0bie
DIEKTPOJIUTBHL.

Peakuiun voHHOrO OOMeHa. YCJIOBUSI MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIE M COKPAIEHHBIE MOHHBIE
ypaBHEeHHUs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHMN M COJied B CBETE NPEACTABICHUNU 00 SIEKTPOJUTUYECKOU
nucconumanvu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJIJIOB
(rpaduta u amMaza), CJI0KHBIX BELIESCTB (XJIOpUIA HATPHS), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON peaKIuu
OT BO3JICUCTBUS PA3IUUHBIX (PAKTOPOB, UCCIETOBAHUE DJICKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, IpoIlecca JUCCOIUALIUN
KHUCJIOT, IIeJIoYed U coyieil (BO3MOXHO HCIOJIB30BaHUE BUIEO MaTEpHaioB), MPOBEACHUE OIbBITOB, WJUIIOCTPUPYIOIINX
MPU3HAKN TIPOTEKAHMS PEaKIuii HOHHOTO oOMeHa (0Opa3oBaHHE Ocajika, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX  OPUMEPHl  OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakuuid (TOpEeHHe, PEeakluu Ppa3ioKeHHUS,
COCJIMHEHHUS), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pEAKIM Ha HMOHBI, pPEIlIeHUE
DKCHEPUMEHTAJIbHBIX 33/1a4.



HemeTasibl 1 MX coeIMHEHU S

OO01ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEeHHs. CTpoeHue
1 (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TraJIOT€HOB. XMMUYECKHME CBOMCTBA Ha MpUMEpPE XJopa (B3aMMOJICHCTBHE C
MeTaJulaMH, HeMeTalllaMu, Iienodamu). XiopoBojgopord. CoinsiHas KHUCIIOTa, XHMHYECKHME CBOMCTBA, IMOJIYy4YEHUE,
npuMeHeHue. JleiicTBue XJjiopa U XJIOPOBOJOpPOAA Ha OPraHM3M dYesioBeKka. BakHelime XJIOpuIbl U X HAXOXJEHUE B
MIPUPOJIE.

Ob6mass xapakrepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIC CTETEHU
okucieHusi. CTpoeHue u (pU3MYecKue CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOAA U CEpbl. AJNIOTPONHBIE MOAU(DUKAIINU
KHCIIOpOoJia U cepbl. XUMHUECKUE cBoWcTBa cepbl. CepoBOOpOJ, CTpOeHUE, (PU3MUECKHE W XUMHYECKHE CBOWCTBA.
Oxcuibl cepbl Kak MpeACTaBUTENN KUCIOTHBIX OKCHUI0B. CepHasi KuciaoTa, GU3NYECKue U XUMHUYECKUE CBOMCTBA (001Iue
KaK TpeACTaBUTEN Kilacca KUCIOT U crnenuduueckue). XUMUUECKUE PEAKIHH, JeKaIlMe B OCHOBE MPOMBIILICHHOTO
crioco0a moTyyeHust cepHo KUCIOThl. [IpuMenenune cepHoi KuciaoThl. Cojii CEpHOM KUCIOTHI, KAYECTBEHHAS! PEAKIIUS Ha
cynb(dar-uon. Haxoxxnenue ceppl M €€ COEAMHEHUN B MPHUPOEC. XHUMHUUYECKOE 3arpsS3HEHUE OKpYyKaromeh cpeabl
COEJIMHEHUSMH Cepbl (KUCIOTHBIC TOKIH, 3arPS3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mass xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIC CTENECHU
OKHCIIeHUs. A30T, paclpocTpaHeHUEe B Mpupoje, puznueckue U XUMHUYECKHe CBoMcTBa. KpyroBopoT azora B mpupo/e.
AmMMmuak, ero (u3Myeckue M XMUMHUYECKHE CBOMCTBA, MOjydyeHHe W npumeHeHue. Coyid aMMOHUS, UX (UBHUYECKUE U
XUMHUYECKUE CBOWMCTBA, NMpUMEHEeHHE. KauecTBEHHasl peakiusi Ha HOHbBI aMMOHMs. A30THas KHCIOTa, €€ IOJy4YeHHE,
bu3nYecKue ¥ XMMUYECKHE CBOWCTBA (0OIIME KaK MpECTaBUTENs Kiacca KUcHoT u crenuduueckue). Mcnons3oBanue
HUTPATOB W COJIC aMMOHHUSI B KaueCTBE MHUHEPAJIbHBIX YI0OpeHHil. XUMHUUECKOE 3arpsi3HEHUE OKPYKalolIel Cpeibl
COCIMHEHUAMH a30Ta (KUCJIOTHBIC JOXKIM, 3arps3HEHUE BO3Ayxa, MOuBbl W BOAOEMOB). Dochop, amIoTpoIHbIC
Moudukanun dhocdopa, pusndeckrue u xumuueckue cporicta. Oxkena dochopa (V) u dpochopHas kuciaora, GU3NIESCKUCS
¥ XUMHUYECKHUE CBOMCTBA, moiyueHnue. Mcnonp3oBanue hochaTtoB B KaueCcTBE MUHEPATBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka dieMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapakKTEPHBIC CTENEHU
OKHUCJIEHHS. YTJepo, aulIoTponHble MOAUGUKAIIMHY, PACIPOCTPaHEHUE B MPUPOJE, PU3NYECKUE U XUMUYECKHE CBOMCTBA.
Ancop6uus. KpyrosopoT yriepoaa B npupoje. OKcuabl yriaepoja, ux Gu3nueckue 1 XMMU4ecKrue CBOMCTBA, IEUCTBHE HA



KMBBIC OPTaHWU3MBI, TMOJYYCHHE W TMPHUMEHEHHE. DKOJOTHMYECKUE MpOoOIeMbl, CBS3aHHbIE ¢ okcuaoMm yriepona (1V),
TUIOTE3a TJI00ATBHOTO TMOTEIUICHUSI KIuMaTa, MapHUKOBBIA AP ¢eKT. YTonbHas KUCIOTa U €€ CONM, UX (u3nuecKue u
XUMHUYECKHE CBOWMCTBa, NOJydeHHEe M npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-wOHBL. Mcronb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUHEHUSX yriepoja (MeTaH, 3TaH, STUJICH,
alleTWIICH, 3TaHOJI, TJIMLEPUH, YKCYCHas Kuciora). lIpupoaHble MCTOYHHKH YIJIEBOJOPOJOB (Yrojib, IPUPOAHBIA TIas3,
He(Th), MPOAYKTHI UX MepepabOTKH (OEH3UH), UX POJIb B OBITY U MPOMBIILIEHHOCTU. [IoHATHE O OMOJIOTHYECKH BaXKHBIX
BELIECTBAaX: JKHpaX, Oenkax, yriaeBoJax — M MX POJU B JKU3HM 4YesoBeKa. MaTepuajabHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCINHEHHUN.

Kpemuuii, ero ¢pusnyeckue 1 XUMHYECKUE CBOMCTBA, MOJIy4eHHUE U puMeHeHne. CoelMHEHUs] KPEMHHUS B MPUPOJIE.
O6mue npencrasieHusi o0 okcuae kpemuus (IV) m xkpemHueBoit kuciore. CHIMKAThI, UX HMCHOJb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTU. BakHelIme cTpouTenbHble MaTEpPUAIIbl: KEpAMUKA, CTEKIIO, IEMEHT, OETOH, *kene300eToH. [Ipobnemsl
0€30I1aCHOT0 UCII0JIb30BAHUSI CTPOUTEIBHBIX MATEPHATIOB B IIOBCETHEBHOM HKU3HU.

Xumuueckuii IKCnepumMeHm:

U3y4eHue 00pa30B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHBIX PEAKIMM Ha
XJIOPUA-UOHBI U HAONIOJICHUE MPU3HAKOB MX MPOTEKAHUs, OMbITHI, OTpakarlire (PU3NYeCKue U XMMUYECKHE CBOWCTBA
raJIOT€HOB M MX COEIMHEHUU (BO3MOXKHO HMCIIOJIb30BAaHWE BUAEOMATEPUAJIOB), O3HAKOMJIEHHME C 00paslamu XJIOPHUIOB
(raloreHu1I0B), O3HAKOMJIEHHE ¢ 00pasliaMu cepbl U €€ COCAMHEHUSMHU (BO3MOXHO MCIIOJIb30BaHHE BUACOMATEPUAJIOB),
HaOMoieHNe TMpolecca OOyrIMBaHMs caxapa TOJ JEHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3yueHUE
XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM KHUCIOTHI, NPOBEICHHWE KAYECTBEHHON peakuuu Ha CcylabaT-uoH u
HaOIoIcHUe MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYEeCKUMH CBOMCTBaMHU a30Ta, ¢ocopa U UX COCTUHEHUU
(BO3MOXXHO UCIIOJIb30BaHUE BUACOMATEPUAIOB), 0OpasiamMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTydeHUE, COOUpaHHE,
pacrno3HaBaHHE U M3y4YEHHE CBOMCTB aMMHaKa, MPOBEICHHE KAUeCTBEHHBIX peaklUWi Ha MOH aMMOHHUA U pocdaT-uoH U
U3Y4YEHUE IMPU3HAKOB MX NPOTEKAaHMs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI0 (BO3MOYKHO
UCIIOJIb30BAaHUE BHUACOMATEPUAIIOB), M3YyUYEHHE MOJENIed KPUCTAUIMYECKUX pEeETOK anMasa, rpadura, dynnepeHa,
O3HAKOMJIEHUE C MPOLECCOM aJCOPOIMHU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U YCTPONCTBOM MPOTUBOrasa,
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MoJIy4yeHHue, coOupaHue, paco3HaBaHUE U U3YYEHUE CBOMCTB YTJIEKHUCIIOrO ra3a, MpOBEICHUE KAaUYECTBEHHBIX PEakiuii Ha
KapOOHAaT W CHJIMKAaT-MOHbI M M3Y4YEHHE TMPU3HAKOB HUX MPOTEKAHHUS, O3HAKOMJICHHE C NPOIYKIHMEH CUIMKATHOU
MIPOMBIIICHHOCTH, PEIIEHHE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHel e HeMeTallIbl U UX COCTUHEHU D).

MeTaJlJIbl 1 KX COETUHEHUSA

OO6mras XapakTepucTHKa XUMHYECKUX AJIEMEHTOB — META/UIOB Ha OCHOBAaHMHM MX TOJIOKeHHS B llepmommueckoit
cucrteme xumuueckux anemeHToB JI. 1. MengeneeBa u crpoeHusi aroMoB. CTpoeHne MeTauioB. Metajinyueckasi CBsI3b U
METAJUIMYECKAST KPUCTALUIMYECKAs PEmETKA. OJNEKTPOXUMUYECKUM PAJ  HANpsHKEHUM MeTauioB. PU3NYECKHE H
XUMHUYECKHE CBOMCTBA MeTalioB. OO0Iue CrocoObl MOaydeHUs: MeTalioB. [IoHATHE O KOppO3WHM METaUIOB, OCHOBHBIC
CrocoObl 3aIuThl MX OT Kopposud. CuiaBel (CTajlb, YyT'yH, MIOPATIOMHHHN, OpOH3a) W HUX INPUMEHEHHE B OBITY H
MIPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaiuibl: moJio)keHUE B [lepuonnueckon cucreme xumuaeckux amneMeHtoB . . MenaeneeBa, ctpoeHune
WX aTOMOB, HaxOXkjAceHUue B mpupoje. Ouznueckue U XUMHUYECKUE CBOMCTBA (Ha mpumepe Hatpusi U Kayus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kausl. [IpuMeHeHne MEeT0UYHbIX METAIIIOB U UX COCTUHEHUM.

[IlemoyHO3EeMENBHBIE METAUIBI MAarHUM U KaJIbIMIA: MOJIOKEHHUE B [leproanyeckon CUCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE MX aTOMOB, HaxoXkJAcHUE B npupoac. Pu3nyeckne M XUMUYECKHE CBOWCTBA MAarHus H
Kayiblusl. BakHelme coequHeHus Kaablus (OKCUI, TUIAPOKCU, COJn). KECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHU .

AmomuHuii: nonoxxenue B llepuognueckon cucreMe xumuueckux sneMeHToB . M. MenpaeneeBa, cTpoeHue aroma,
HaxoXXJIeHUE B npupoje. PU3nIecKre 1 XUMUUECKHE CBOMCTBA alIFOMUHUSA. AMGBOTEpPHBIC CBOMCTBA OKCHJIA M THAPOKCHIA
ATIOMUHHUS.

Kenezo: nonoxenue B Ilepuommueckoit cucreme xumuueckux sneMeHToB [l. M. MenpaeneeBa, cTpoeHUE aToma,
HaxoXJeHue B npupoje. Ouznueckue u XMMUYECKUe CBOWCTBA skene3a. OKcuabl, ruapokcuabl u conu sxeneza (1) u
xenesa (111), ux cocras, cBoMCTBa U MOTyUYEHHE.

Xumuueckuil IKCnepumenm:

O3HAKOMJICHUE ¢ 00pasaMi METAJJIOB U CIUIABOB, X (PU3WYECKUMH CBOWCTBAMH, U3YUCHUE PE3YJIHTATOB KOPPO3UHU
METaJIJIOB (BO3MOXHO HCIIOJB30BaHUE BUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJIA KAJIBIIUS U HATPHUS C
BOJI0H (BO3MOXKHO MCITOJIb30BaHUE BUACOMATEPHAIIORB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOIIECCa TOPEHUS Kele3a
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B KHCJIOpOJie (BO3MOXHO HCIOJIB30BAHUE BUACOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMUS KAaUYeCTBEHHBIX PEAKIIUN HA MOHBI:
MarHusi, KaJbllus, aTlOMUHUSA, IMHKa, keneza (l1) m xenesa (1), menu (Il), maGmomenne W omucaHue MPOIECCOB
OKpAIlIMBaHUS TJIAMEHU MOHAMH HATPHS, Kaaus U KaJIbIUs (BO3MOXKHO MCIIOJIB30BaHKIE BUCOMATEPUATIOB), HCCIICIOBAHNE
aM(pOTEpHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U TUIAPOKCHAA IIMHKA, PEIICHHE 3KCIEPUMEHTANbHBIX 3aJad 10 TeMe
«BaxHeime MeTaJlJIbl U UX COSTUHEHUS».

XumMus 4 OKpy:Kawiuas cpeaa

BemecTtBa 1 Marepuanbl B OBCEAHEBHOW JKU3HHM UYeJOBEKa. be30macHOe MCIOJIb30BaHUE BEIICCTB M XUMHUUYECKHUX
peakuuii B ObITy. [lepBas moMoIb Npyu XUMUYECKUX 0KOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroleh cpelbl (MpeesbHas H0MmycTuMasi KOHIEHTpalus BemiecTs, aanee — [11K).
Ponb XxvuMuu B penieHuu 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

H3ydeHHE 00pa3ioB MaTEPHAIOB (CTEKIIO, CIIABBI METAJUIOB, TIOJUMEPHBIC MaTCPHAIIBI).

Mesxwcnpeomemnbnie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBS3EH MPU M3YYCHUH XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHUE Kak
OOIMX eCTeCTBEHHO-HAYYHBIX IIOHATHN, TaK W TIOHATHHA, SBIISIONIMXCS CHUCTEMHBIMH IS OTHICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAyYHBIN (PakT, TUIOTE3a, 3aKOH, TEOPHS, aHAIN3, CUHTE3, KilacCu(pUKaIlus,
NEePUOIMYHOCTh, HAONIOJCHHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJEINb, SIBIICHUE, MAPHUKOBBIA 3((DEKT,
TEXHOJIOTHSI, MaTepUAJIbI.

dusnka: MaTepus, aToM, 3JICKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHWI, H30TOIBI, PaTdO0aKTHBHOCTH, MOJICKYJIa,
IEKTPUUCCKHUI 3apsiJl, MPOBOJIHUKH, TTOJTYITPOBOIHUKH, AUJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO0, 00hEM, arperaTHoOe
COCTOSIHUE BEIIEeCTBa, Tra3, PacTBOP, PAaCTBOPUMOCTh, KPUCTAUIMYECKAsl PEMETKA, CIUIaBbl, (U3MYECKUE BEITUYUHBI,
SMHUIIBI U3MEPEHHSI, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COTHILE.

buonorus: ¢dorocuHTe3, npixanue, OWocdepa, IKOCUCTEMA, MHUHEpATIbHBIE YAOOPEHHS, MUKPOIIECMEHTHI,
MaKpORJIEMEHTBI, MTUTATeJIbHbIE BEIIECTBA.
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['eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJIBI, TMOJIE3HBIE HCKOIMAEMbIE, TOIUIMBO, BOIHBIC
peCypChl.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBUIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOINEro 0Opa30oBaHUs JOCTUTAIOTCSA B X0J¢ OOyUCHUS
XMMHU B €IUHCTBE Y4YCOHOW M BOCIUTATEIBHON JEATCIBHOCTH B COOTBETCTBMM C TPAJMIIMOHHBIMH POCCHHCKHMMHU
COIMOKYJIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MPUHATHIMH B OOINECTBE MpaBWIAMH M HOPMaMH
MIOBE/ICHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIHMATM3AINN 00yUaIOIIUXCS.

JIMYHOCTHBIE PE3YJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOICTBOBATHCS CHCTEMON IO3MTHUBHBIX
IICHHOCTHBIX OPUCHTAIMI U PACIIMPCHUE OIBITA JICITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

IICHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAYYHOMY HACIICIAMIO, TOHUMAaHUS
3HAYEHUS XMMHYCCKOW HAyKH B YKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAAETh JOCTOBEPHOH HMH(pOpMAaIHeE o
NEPEAOBBIX JOCTHKEHUAX M OTKPBITHUSIX MUPOBOM M OT€YECTBEHHON XMMHMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yYCTPONCTBE MUpa U O0IIIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMSA:

IPEJCTAaBICHHS O COIUANBHBIX HOPMaxX U IMPaBUax MEKINYHOCTHBIX OTHOIICHHH B KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Y4eOHOMCCIEI0BATENBCKON, TBOPUECKOM M OPYTHX BHUAAX OEATCIBHOCTH,
TOTOBHOCTH K pa3HOOOpA3HOW COBMECTHOM JEATCIBHOCTH TPH BBINOJHEHWH YYeOHBIX, IO3HABATC/IbHBIX 3aad,
BBITMTOJITHEHUM XHMHUYECKHUX JKCIIEPUMEHTOB, CO3JaHMK YYE€OHBIX TMPOEKTOB, CTPEMIICHHS K B3aUMOIOHMMAaHHUIO U
B3aMMOIIOMOIIM B MPOLIECCE ITOH yueOHOH AeSATEILHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEICHHE M MOCTYIKH CBOMX
TOBAPHIIEH C MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIECACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHE MPEICTABICHUSI O BEIICCTBE M XHMHUYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY

YPOBHIO PA3BHUTHA HAYKH M COCTABJIAONIME OCHOBY IJIAA ITOHMMAHUS CYHIHOCTH H&y‘-IHOfI KapTHUHBI MUpPA, IIPCACTABICHUA
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00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOABI, B3aUMOCBS3IX YEJIOBEKa C MPUPOIAHON CPEIOi, O POJIU XUMHUHU B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HAaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYE€HUE HOBBIX 3HAHUU MO XUMUHU, HEOOXOAUMBIE ISl O0BICHEHUS
HaO0JII0IaeMBbIX TPOIECCOB U SIBICHUHM, MO3HABATEIbHOW, MH(POPMAIIMOHHON U YMTATENHCKOW KYJIbTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOW PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHON JMTEPaTypoOH, JOCTYHNHBIMH TEXHUYECKUMU
CpeacTBaMU HHPOPMAITMOHHBIX TEXHOJIOTUM;

UHTEpEC K OOYYEeHHI0O M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K CaMO0Opa30BaHMIO,
IPOEKTHOM M MCCIEeN0BAaTENbCKONW JIEATEIBHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIPABIEHHOCTH M YpPOBHS OOy4YEeHHs B
JTaJIbHEHIIIEM;

4) ¢hopMuUpOBaHUS KYJbTYPHI 310POBb:

OCO3HaHWE IEHHOCTU >KMU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0OPOBBIA 00pa3
KU3HU, OCO3HAHWE TMOCIEACTBUA M HETPHUSTHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS alKOTOJs, HAPKOTHUKOB, KypeHHs),
HEO0OXOMMOCTU COOJIIOICHUSI TIPAaBHJI 0€30MaCHOCTH TIPU OOpAIleHUH C XUMUYECKHUMH BEIIECTBAMU B OBITY U peabHOU
KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAaKTHUYECKOMY M3YYCHHIO MPOQeccHil W Tpyda pa3IMyHOTO Poja, YBaXEHHE K TPYAy U pe3yibTaTam
TPYAOBOW IESATEIBHOCTH, B TOM YHWCJIE€ Ha OCHOBE NPHUMEHEHHUsS MPEIMETHBIX 3HAHUN MO XMMHUHU, OCO3HAHHBIM BBHIOOP
WHIMBUIYAJIbHON TPAaeKTOPUM MPOJOJIKEHUSI 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHEmHON Mpo(eCcCHOHATbHOW NEATENIbHOCTH M Pa3BUTHS HEOOXOIHUMBIX
YMEHH, TOTOBHOCTh aJalTUPOBAThCS B MPO(ecCHOHANBHOM cpejie;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKH 1eeco00pa3Hoe OTHOLIEHUE K MPUPOIE KaK UCTOYHHUKY >KU3HHU Ha 3eMile, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHHE IIEHHOCTH 3JI0pOBOTO M 0€30MacHOro obOpas3a KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
$uznyecKoMy U TNCHUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIOJCHMS NMpaBui O€30MacHOro MOBENEHUs Npu
paboTe ¢ BEIECTBAMH, a TAK)KE B CUTyalUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;
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CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJy4YyaeMble MpPH M3YyYEHUW XHUMHUHU, s pEHIeHHs 3a/]ay, CBS3aHHBIX C
OKpYXalollel MPUPOJHON Cpenoil, I MOBBIMICHHS YPOBHS SKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHS TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MPOoOJieM M MyTeH WX PelIeHUs! MOCPEICTBOM METOJOB XUMHUH, SKOJIOTHUECKOTO MBIIUICHUS,
YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMAIIBHOM NPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yNbTaTOB BBIACIAIOT 3HAYUMbIE 711 (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE
NOHATHUSA (3aKOH, TEOPHs], IPUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, IPOLECC, FKCIIEPUMEHT U IPYTO€.), KOTOPbIE UCIOIb3YIOTCA
B €CTECTBEHHO-HAayYHbIX YYEOHBIX MpEAMETaX U IO3BOJSIOT HAa OCHOBE 3HAHUM W3 ATHX MPEAMETOB (POPMHUPOBATH
IpEJCTaBICHUE O LEJOCTHOM Hay4yHOM KapTHHE MHpa, U YyHHUBEpCajbHbIE YyueOHbIE AeUCTBUS (IIO3HABATENIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpbIE OOECIEeUuBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHHUIO YUEOHOU I€ATETbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

ba3oBble 1ornyeckue qeicTBus:

YMEHHs UCHOJIb30BATh IIPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUM 3HAHMM: PACKPBIBATH CMBICI XMMHUYECKUX
NOHATUH (BBLACIATh MX XapaKTepHblEe MPHU3HAKH, YCTAHABIIMBATH B3aUMOCBS3b C JPYTMMHU MOHSATUSMH), HUCIOIb30BAThH
NOHATUSL JUJIl OOBSICHEHUS! OTAENIbHBIX (DAKTOB W SIBICHHI, BbIOMpPAaTh OCHOBAHMUS W KPUTEPUHU IS KIIaCCH(PUKALUU
XUMHUYECKUX BEUIECTB M XUMUYECKHX PEAKIUM, YCTAHABIMBATH MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU
U3YYEHUS, CTPOUTH JIOTUYECKUE pACCYXIEHUs (MHAYKTUBHbBIC, IEAYKTUBHbIC, IO AaHAJOTUH), JeJaTb BBIBOJABI U
3aKJIIOYCHHS;

yMEHUE MPUMEHSTh B MIPOLIECCE NMO3HAHUS NMOHATHS (IIPEAMETHBIE U METANPEIMETHbIE), CHMBOJIUYECKHE (3HAKOBHIE)
MOJIeJIM, MCHOJb3yE€MblE B XHMHUHU, MPEOOPa30OBBIBATh IIMPOKO MPUMEHSEMbIE B XMMHUU MOJENIbHBIE MPEICTaBICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ 3JIEMEHTa), XUMHuUeckas (Qopmyia M ypaBHEHHE XUMHUYECKOW pEakluu — IpU PEIICHUU
yueOHO-TI03HABATENbHBIX 33/1a4, C YIETOM 3TUX MOJEIbHBIX MPEAICTABICHUH BBIABIATh U XapaKTEPU30BaTh CyIlIECTBEHHbIE
NPU3HAKU M3YyYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIMH, BBISBISTH OOIIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CIIEICTBEHHBIE CBSI3U Y IPOTUBOPEYHS B U3y4aEMbIX IPOLECCAX U SIBICHUSIX.

Ba3oBnle uccienoBarejabcKye 1eMCTBUSA.
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YMEHHE UCIOJIb30BaTh MOCTABJICHHBIEC BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JIJIs
(dbopMHUpPOBaHUS TUTIOTE3BI TIO TTPOBEPKE MPABIIIBHOCTH BBHICKA3bIBAEMBIX CYIKICHUIA;

NpUOOpPETEHUE ONbITAa MO IJIAHUPOBAHUIO, OPraHU3AllMd U MNPOBEACHUI0 YUYEHHUYECKUX SKCIEPUMEHTOB, YMEHHUE
HaAO0JII0AATh 32 XOJIOM MPOIECcca, CAMOCTOATENLHO IPOTrHO3UPOBATH €T0 Pe3yIbTaT, GOPMYIUPOBATH 000OIIEHNUS U BHIBOIbI
1o pe3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIETIaHHOM padoTe.

Pabora ¢ nundopmanmeii:

YMEHHE BBIOMPATH, AHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALINIO PA3IUUHBIX BUJIOB U (POPM IMpeCTaBICHUS,
MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JHUTEpaTypa XUMHUYECKOTO COJACpKaHUsA, CIPaBOYHBIC
nocoOusi, pecypcel IHTepHETa), KPUTUUECKU OIICHUBATh MPOTUBOPEUYHUBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMEHSATh pa3u4yHble METOAbl U 3alpOChl MPU IMOUCKE W OTOOpe HMH(OpPMAIMU U COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOUMBIX JJIsI BHITTOTHEHUS YUYEOHBIX U MTO3HABATEIBHBIX 33/1a4 ONpPEAeIEHHOTO TUMa, TPUOOPETEHUE OMbITA
B 00JIaCTM HCIMOJB30BaHUA HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJbTYpPOMl aKTUBHOTO
WCIIOJIb30BAHUSL PA3TUYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOMpATh ONTUMAJIbHYIO (OpMy NpelCcTaBICHUS
nH(MOpMAIUU U WITIOCTPUPOBATH pelllaeMble 3a/1a4M HECJIOKHBIMU CXEMaMU, IuarpaMmamu, Ipyrumu popmamu rpapuku
1 UX KOMOMHAIIMSIMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUeOHOM U MCCIEA0BATENIbCKONW AESTENBHOCTH MH(OPMAIUIO O
BIIMSIHUY TTPOMBIIIIJIEHHOCTH, CEJTLCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOTHON CPEIbI.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaora v (Wjin) AUCKYCCUH) TIO CYIIECTBY 00CYK/1aeéMO TeMbI, (pOPMYIUPOBATH
CBOU TPEJIOKEHUS] OTHOCUTEIHLHO BBITIOJIHEHUS TTPEJIOKEHHON 3a/1a4H;

YMEHHUSI MPEJICTABIIATh MOJTYYEHHbBIC PE3YIbTaThl MO3HABATEILHOMN JCATEILHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
JienaTh MPE3CHTAIMI0 PE3yJbTaTOB BBHITIOJHEHUS XUMHUYECKOTO AIKCIIEPUMEHTa (J1abopaTOpPHOTO OMbITA, JTA0OPATOPHOM
pabOoThI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW TIIO3HABATEIBHOW M HCCIEIOBATEIBCKOM
JEATEIbHOCTH TPHU PEIICeHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS IMO3UIIMNA
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(0Ocyx)eHnsa, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAHHALINS COBMECTHBIX JEHCTBUN, ONpPEIEIECHUE KPUTEPUEB
0 OIICHKE Ka4eCcTBa BBHITIOJHEHHOW pabOTHI U IpYTHE).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CAMOCTOATEIBHO ONPENENSATh LIETN AEATEIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIMPOBATh U NPHU
HEO0XOJMMOCTH KOPPEKTUPOBATh CBOIO JESATENHOCTD, BBIOUpaTh Harboiiee 3h(peKTUBHBIE CIIOCOOBI pELIECHUS YUEOHBIX U
MO3HABATEJIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTAaBIATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBIM aJrOPUTM JAEUCTBUN NpU
BBINIOJIHEHUH 33/IaHUM C YYETOM MOJTYyYEHHUSI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUAX, OLIEHUBATh
COOTBETCTBHE IIOJYYEHHOIO pe3yJibTaTa 3asBICHHOM LENIM, YMEHHE MCIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI,
IpeIaracMple B YCIOBUM 3aJaHUM.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOEHHUIO OO0A3aTENBHOrO COJEPKAHUS, YCTAHOBJIEHHOIO JaHHOW
dbenepanpHOl paboueil mporpaMMoM, BBIJETSIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI
neicTBUM, cienuduueckue sl mpeaMeTHOW 00nacTu « XUMUs», BUJIbI ACSITEILHOCTHU 10 MOJIYyYEHHUIO HOBOT'O 3HAHUS, €ro
MHTEPIIPEeTALNU, TPe0OPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K koHily 00y4yeHus B 8 ki1acce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh C(POPMUPOBAHHOCTh
y 00y4Yarmuxcs YMEHUM:

e PacCKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, TPOCTOE BEUIECTBO,
CIIO)KHOE€ BEILECTBO, CMeCh (OJHOPOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas H
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTA B
COCIMHEHUH, MOJSIPHBIA O0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHUYECKasi peaklus, KiacCU(UKAIUs peaklMil: peakuuu COCAUMHEHUS, PEaKUUd passIoKeHHUs,
peaxkuy 3aMeIleHus, peakiuu 0OMeHa, 3K30- U JHIAOTEPMHUECKHUE PEaKIMU, TETJIOBOH 3PQPEeKT peakuuu, s1po
aToMa, 3JIEKTPOHHBIH CJI0i aToMa, aTOMHast OpOUTallb, paJlyC aTOMa, XUMUYECKas CBSI3b, MOJIIPHAs U HETOJIApHAas
KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHWOH, PAacTBOp, MaccoBas JO0Js BellecTBa (IPOLEHTHAs
KOHIIEHTpaLusl) B pacTBOPE;
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WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUM W NPUMEHSTh 3TH NOHATUS NPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO0 CHMBOJIUKY JIJISl COCTaBICHHS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIU;
OIIPENEIATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSIX, CTEIEHb OKHCIEHHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, IPUHA/IEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUHU MO (opMyiiaM, BUA
XUMHUYECKOH CBS3M (KOBAJICHTHASI © HOHHAS) B HEOPTaHUYECKUX COECIMHEHHUSIX;

packpsiBaTh cMbicha [lepunoanueckoro 3akona /. M. MenaeneeBa: 1eMOHCTpUPOBATh IIOHUMAHUE TIEPUOIHUECKON
3aBUCUMOCTH CBOMCTB XUMHYECKHX OJJIEMEHTOB OT HX IOJIokeHus B llepuogmdeckoil cucteme, 3aKOHOB
COXpaHEHHS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;
OIKCHIBaTh U XapaKTepu30oBaTh TabauuHyto popmy lleproanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
NOHATHUS «rJ1aBHas noarpymnmna (A-rpynmna)» u «mnobounasd noarpynna (b-rpynma)», maneie 1 0osblve TEPUOBI,
COOTHOCHUTH 0003HaYEHUs1, KOTOpbIe UMetoTcs B Tabnuie «llepuoanueckas cuctema XumMuueckux snemeHTos /1. M.
MenzeneeBay ¢ YACIOBBIMHU XAPAKTEPUCTUKAMHU CTPOEHHSI aTOMOB XMMHAYECKHUX 3JIEMEHTOB (COCTaB M 3apsj AApa,
o0111ee YMCII0 3JEKTPOHOB U PACHPEICIIEHUE UX O SIEKTPOHHBIM CIIO0SIM);

KJIACCU(PUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMHUYECKHE peakuuu (10 4YuCciIy M
COCTaBY yYaCTBYIOIIMX B PEAKIIUU BEILIECTB, MO TETUIOBOMY 3D PeKTy);

XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHME CBOWCTBA BEIIECTB PA3JMYHBIX KIACCOB, MOATBEPKIAs
ONMCAHKE PUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKLINN;

IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALECHUN B PA3TUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTa 1Mo (popMyJie COeTUHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTEH PACUETHI [0 YPaBHEHUIO
XAMHUYECKON PEAKIINH;

NPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON NEATENbHOCTH — aHaJu3 UM CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATH3alNI0, KIACCU(UKALINIO, BBISBICHHE IPUUYMHHO-CIEACTBEHHBIX CBA3€H — Ui M3Y4YE€HHs CBOMCTB
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BCIIECTB M XUMHUYECKUX PEaKINil, €CTECTBEHHO-HAy4YHbIC€ METOJIbl IO3HAaHUS — HAOJIOJCHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

cJieIoBaTh MpaBUJiaM IMOJIb30BaHUS XUMUUYECKON MOCY0M U JIaDOpaTOPHBIM 00OpPYAOBAHUEM, a TAKXKE MpaBUIaM
oOpalieHusi ¢ BeIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLIMSIMHU IO BBIMIOJHEHHUIO JaOOPATOPHBIX XUMHUYECKHX
OMBITOB TIO TOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BeEIIECTB (BOJOpPOAA M KHUCIOPOJAa), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKHE
AKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C TOMOIIBI HMHAUKATOPOB (JAKMYC,
beHondTanenH, METUIOPAHXK U IpyTHUE).

K koHIly 00y4deHus B 9 Kjaacce MpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh c(HOPMHUPOBAHHOCTH
y 00y4JaroImmxcs YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHSATHU: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJid, UOH, KATHOH,
AHHUOH, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, BAICHTHOCTH, JICKTPOOTPULATEIBHOCTD, CTEIEHb OKHCIICHUS,
XUMHUYECKas pEeaKIvs, XUMHYECKas CBs3b, TEINIOBOM A(PGeKT peakiwu, MOJib, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOJIMTHI, HEDJICKTPOJUTHI, JJICKTPOJUTHUCCKAs IHUCCOLMAIMSA, PEaKIMM HOHHOTO OOMEHa, KaTalu3aTop,
XUMHUYECKOE PaBHOBECHE, O0OpaTHUMbIE U HEOOpPATUMBbIC PEAKIMU, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIUU,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCJICHUE U BOCCTAHOBJICHUE, AJJIOTPOIHUs, aM(POTEpPHOCTh, XUMUYECKAsI CBS3b
(KoBaJIeHTHasi, MOHHAsI, METAJUIMYECKasl), KPUCTA/UIMUECKas pereTka, KOppo3us METaUIOB, CIUIABBI, CKOPOCTH
XAMHWYECKON PEaKnu, IpeaesibHo nonyctumas konnentpanus [IJIK BemecTna;

WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHUX IOHSATAM W MNPUMEHATH 3T IOHSTHS MNPU OMUCAHUH
BEILIECTB U UX IIPEBPALLCHUN;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUH;
ONPEICNIATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS XMMHYECKHUX 3JIEMEHTOB B COCIMHCHUAX PA3JIMYHOTO COCTAaBA,
MPUHAIIICKHOCTh BEIIECTB K OMpENeAEHHOMY KIIacCy COEIMHEHUN 1Mo ¢GopMmyriaM, BUJ XHMHUYECKOW CBSI3U
(KoBaJICHTHAs, MOHHAS, METAJUTMUECKasi) B HEOPTaHMYECKUX COCIMHECHUSIX, 3apsii MOHA TI0 XUMHUYECKOU dhopmyIie,
XapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIMHECHUH, THUN KPUCTAUIMYECKOW PEUIETKU
KOHKPETHOT'O BEIIECTBA;
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packpbiBaTh cMbIch [lepuoauyeckoro 3akona JI. 1. MeHeneeBa u J1eMOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATD
U XapakTepu30BaTh Ta0nuuHyo Gopmy [leproamdeckoil CHCTEMBbI XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHasg noarpynna (A-rpymnma)» U «mobouHas noarpynna (b-rpynma)», Manele ¥ OOJbIIME NEPUOABL,
COOTHOCUTHh 0003HAYECHUsS, KOTOPhIE HMMEIOTCS B MEPUOAMYECKON TaOJHWIle, ¢ YHMCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YUCI0 AICKTPOHOB U paclpeieiicHue ux
MO0 DJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIMHME 3aKOHOMEPHOCTH B HW3MEHCHHHM CBOMCTB DJEMEHTOB W HUX
COCJIMHEHUH B MpeJiesiaX MajbIX MePUOOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HECOPraHWYECKHE BEIIECTBA, XMMHYECKUE pPeakiuuH (10 YHCIYy H
COCTaBY Yy4YacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo H3MEHEHHUIO CTEIEHEH OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) O0IIKME U CrieUM(PUUECKIE XUMUYECKUE CBOMCTBA MPOCTHIX U CJIOKHBIX BEILIECTB,
MOATBEPkKAasi ONHCAaHWE TPUMEpPaMU MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHUX
pEeaKLHnii;

COCTAaBJISITb YPABHEHUS IJICKTPOJUTHUECKOU AUCCOLMAIIMA KHUCIIOT, IIEI0YEH U COJIeH, TOJHBIE U COKpAIEHHBIE
YpaBHEHHS PeaklMii MOHHOTO OOMEHa, YpaBHEHUS PEAKIUW, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHUYECKOMN
CBSI3U MEXK]y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUA MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO
OaaHca ATUX PEaKIInii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
MpEeBpaIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIDHYIO M MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XHUMHUYECKOTO
AJIeMeHTa 1o opMyJie COSTMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPABHEHHIO
XAMHUYECKON PEaKIINU;

COOJII0O/IaTh TIPaBWJIA MOJIH30BAHUS XUMUYECKON TOCYI0M U JabOpaTOpHBIM O0OpYAOBAaHHMEM, a TaKXKe IMpaBuia
oOpallieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C HMHCTPYKIIUSMH IO BBIIIOJHEHUIO Ja0OPATOPHBIX XUMHYECKHUX
OTIBITOB T10 TTOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U yTJIEKUCIIOTO ra3a);
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POBOJNUTH PEAKIIUU, MOATBEP)KIAOIINE KaYeCTBEHHBIA COCTAB PA3NMYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJOpUA-, OpOMHUI-, HOAUA-, KapOoHat-, ¢ocdaT-, cuimukar-, cyiabpar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHUS U MOHBI M3yYEHHBIX METAJJIOB, IPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;
IPUMEHATh OCHOBHBIE OIEpAllUM MBICIUTEIBHON JEATENbHOCTH — aHaJM3 M CHUHTE3, CpaBHEHHE, 0000IleHuE,
CUCTEMATH3AlIMIO, BBIBICHUE IPUUMHHO-CIIEICTBEHHBIX CBSI3€H — /111 U3YYEHHUs CBOMCTB BEIIECTB U XUMHUECKUX
peaxiuii, eCTeCTBEHHO-HAyYHbIE METO/Ibl MO3HAHUS — HAOJIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peayIbHBINA U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosamnuecTBo yacos
Ne HanmenoBanue pasieiios u DJIeKTpOHHbIe (HM(PPOBbIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC PeCypPChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHUSA
XuMus — BaxxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MIPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837c
YelioBeKa
BemecTBa 1 xXuMudeckue but6mmorekxa [IOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20

Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYeCKUX BellecTB

2.1

Boznyx. Kucnopon. [lonsitue 6 but6mmoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

00 okxcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kuciorax 8 1 bub6nmoreka [IOK

U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 5 1 1 bubnunoreka LIOK

OCHOBaHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIACCHI 11 1 1 bubnunoreka LIOK

HEOPraHUYECKUX COECIUHEHUI https://m.edso0.ru/7f41837c

Htoro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /1. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Ilepronnueckuii 3aKOH 1

31 [Iepnoanueckas cucrema 7 bubnuoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTroma
XuMHu4eckas CBA3b. BuGmorexa [OK

32 OKHCIHTEIEHO- 8 L https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PCAKIITNN

Hroro no paery 15 im0 nT8STe

PesepBHOE BpeMs 3 bubmmorexa [JOK
https://m.edso00.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOTPAMME

9 KIIACC

Ne i/

HanmeHoBaHMe pa3je/ioB U TeM

NPOrpaMmsblI

KoanuyecTBo 4acoB

DJIEKTPOHHbBIE

Bcero KouTtpoJubHbie
padoThI

IlpakTnyeckue (uudposbie)

padoThI

oOpa3oBaTe/ibHbIE
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

pecypchbl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxuui https://m.edso0.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubnnorexa [JOK
1.3 8
XUMHUYECKUE PEAKIIMU B PACTBOpAX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa [TOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 bubmorexa LOK
' PYHIEL. ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA- Bl YTIIepOo U 8 bubmmorexa [IOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
Paszpnen 3. Merasibl B UX COeIMHEHHS
3.1 O61ue cBoiicTBa METaNIOB 4 bubmorexa LIOK

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

23


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

bubnunoreka LIOK

3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemecTBa u Matepuaibl B )KU3HU 4EJIOBEKA 3 Bubmaorexa ITOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 buGnuorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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