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HHOACHUTEJBbHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Taxke Ha OCHOBE (heaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHILENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTAHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIC XapAKTECPUCTUKU COACPKAHMSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3yUEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH yueOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYaIOIMXCsl, ONpeaeIiieT BO3SMOXKHOCTH peAMeTa JAJIs pealu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOW IMpPOrpaMMbl Ha YPOBHE
OCHOBHOro 00m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHUs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHOHN NEATEIHHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOr0 COJlepKaHUsL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peau3aliiil BO3MOKHOCTEH JUTsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o01el U (PyHKIIMOHAIbHONW I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaKk B IIOBCEJHEBHOM JKHM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAyYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorndecky a1alTHPOBAaHHBIM OTpaskeHHeM 0a30Boii
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE W BEIIECTBE M CHUCTEMbl IMOHATUH O XUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona /[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— MPECTaBIECHUHN 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.
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TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTOMY, BBIITOJIHSAS
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IPUMEHEHHUS U MOJIyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HayyHOM KapTUHBl MHUpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMEeTOB: «OKpyXKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOMT B ()OpPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3yd4eHMH XMMHUU Ha yYpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs BaXKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTb OOYyYEHHUS Ha CHUCTeMaTH4ecKoe NpuoOlieHne oOydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOYEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie YMEHUN 00OBSACHATh U OLIEHUBATH SBJICHUS OKPY>KAIOLIET0 MUPa, UCTIOJIb3YsI 3HAHUS U OIIBIT,
NOJy4YEeHHbIE NMPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIeHUH MpoOJeM B MOBCETHEBHOMH
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HaHWM i1 BBIPAOOTKM 3KOJOTUYECKH LeIecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHMS CBOETO 370POBbS M OKPYXaroLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYeTOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kmacce — 68
yacoB (2 yaca B HEJIEINIO).
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Conep:xanue yueOHOTo npeamera « XuMHsI»

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BelecTBa. Gusnyeckre cBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BemecTB. [Tonstue o MeTomax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMEeCeu.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas popmyna. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

Komunyectso Beniecta. Monb. MoirsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COSTUHEHHI.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHA).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOJeHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OTKCaHKE NMPU3HAKOB NMPOTEKAHMSI XUMHUUYECKUX PEaKIHi (pa3ioKeHue caxapa, B3auMOIeCTBHE
CEepPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxkeHnue ruapokcuna menu (II) mpu nHarpeBanuu,
B3anMoJieiicTBHE Xkene3a ¢ pacTBopoM coiu meau (II), n3ydyenue cnoco6oB pasaeneHus cMeceit:
C TIIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, TUCTWUIALMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAaHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopot kucinopoaa B mpupoje. O30H — ajloTporHas MOAM(pUKALUS
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemenT u mpoctoe BeriecTBo. Haxoxaenue Bogopoaa B npupojie, Gpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciotsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBopurens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuzos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.
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OcHoBanmsi. Knaccudukainuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMEIC OCHOBaHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akrusHoctu metamwioB H. H. bekerosa. [losmyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesIeHUue COJIepKaHusl KUCIopoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, MOJy4eHHE, coOMpaHue, paclo3HaBaHHE U
U3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHHUS BEILECTB C Pa3IMYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAHNE OOpA3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIUi
HEWUTpalu3aluu, OJy4YeHUEe HEPAaCTBOPUMBIX OCHOBAHMI, BBHITECHEHUE OJHOTO METaula APYyruM
W3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAIBHBIX 3aJad 1o TeMe «BaxkHeimme Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuUMH4Yeckux o3yeMmeHto [l M.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX siep. M30Tonsl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cuctemsr J[. .
MenpeneeBa. XapakTepucTHKa XMMHUYECKOIO JIEMEHTA MO ero nosioxeHuto B [lepuognueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH MU3MEHEHHUS paanuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMUECKUX 1
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0Yeid, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, peakiuy pa3ioKeHHs], COSTUHEHN).

Mesricnpeomemmwie ceasu
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Peanu3zanus MeXnpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMHH B 8 Kjlacce OCYIIECTBISAETCS
Yyepe3 UCIOJIb30BaHKE KaK OOIIMX €CTECTBEHHO--HAYyYHbIX IIOHATHH, TaK ¥ OHATHH, SABIISIOIINAXCS
CUCTEMHBIMU JJIsl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIMKIIA.

OO1111e ecTeCTBEHHO--HaY4HbIE IOHATHS: HAy4HBIN (DakT, rUII0TE3a, TEOPHsl, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TeJI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpHbIE HOPOJbI, IOJE3HBIC
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJdblMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XUMUYECKAX Peakuil 10 Pa3IMYHbIM MPHU3HAKaM (II0 YUCIYy B COCTaBY
Y4YaCTBYIOUIMX B PEaKIMH BEILECTB, 10 TEMJI0BOMY 3P (DEKTY, N0 U3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- |
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXMMUYECKHE YPaBHEHUSI.

[TonsiTe o ckopocTH xumuyecko peakuuu. IloHsaTne 006 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEeaKLUy U MOJ0KEHHE XMMHUYECKOIO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBleHHE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNMN. JNEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexaHNU3M JIMCCOLMAIIMU BEILECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HaTpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIUN
KHCJIOT, IeJ04el U cojiel (BO3MOKHO HCIOIb30BAHKE BHJIEO MAaTEpPHAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OIMBITOB, WLIIOCTPUPYIOMIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (rOpeHHe, peaklUuH pa3jiokKeHUs, COSAMHEHHs), PACIO3HABAHUE
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HEOPraHMYECKHUX BELIECTB C IIOMOIIbIO KAUECTBEHHBIX pEakUMi Ha HOHBI, pELIECHUE
9KCIIEPUMEHTANIBHBIX 3a7au.

HemeTauibl 4 MX cOeJUHEHHS

OO6mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
miesoyamu).  XusopoBopopod. ConsiHasi KUCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxkueime Xia0puabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne U (pU3MUECKHE CBOWMCTBA MPOCTHIX BEUIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJilacca KUCIIOT U CrieluuIecKue). XMMUYECKHE PEaKIuy, JISKAITIe
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHUs CEpHOM KUCIOTHI. [IprMeHenne cepHoi KUCIIOTHI.
Conu cepHOMl KHCJIOTHI, KaueCTBEHHas peakuusi Ha cyiabdar-uoH. HaxoxneHue cepbl u eé
COeMHEHUH B mpupojae. XUMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU CEpPbI
(KHCTIOTHBIE I0XK/TH, 3arPsS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHUYecKHe cBoiicTBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XuMHIECKUe
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHenue. KadecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJyueHue,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, noiyyeHue. Mcmonb3oBaHue ¢ochaToB B KauyecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 37aeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJIEepOo/, alFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHUE B
npupoje, pusnueckue 1 XuMU4eckue cBoiictra. Axcopouus. Kpyropoport yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux GU3NYECKUe U XUMHUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
NOJy4eHHEe U IpPUMEHEHHEe. DKOJIOTHYeCcKue MpobeMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3(dekT. YronbHas KucioTa u eé
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauectBeHHas
peaxiusi Ha KapooHaT-HOHBL. Vcnonas3oBanne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHast KucioTa). [IpupoaHbie HCTOUHUKU
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (0EH3UH), UX POJIb
B OBITY M NPOMBIIITIEHHOCTU. [IoHATHE O OMOJIOrMYeCKH Ba)KHBIX BEIIECTBAX: KHUpax, OeiKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJIY4YeHHE M IPUMEHEHHUE.
CoenuHenus kpemHusi B mnpupoje. OOmmue mnpencrasieHuss o6 oxcune kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCETHEBHOM KU3HU.
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Xumuueckuii IKcnepumenm:

U3ydeHrue oOpaslioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBONCTBA TaJloT€HOB U MX COCJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOfeHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, MU3y4YeHHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-uoOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUCOMATEPHAIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBCHHBIX pEaKluii Ha MOH aMMOHUSA U (ocaT-noH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KHCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAIOB), H3Y4YEHHME MOJENeHd KpPUCTAIUIMUECKUX pEIETOK anMmasa, rpadura,
dbymiepeHa, 03HAKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTA3a, MOIy4YeHUE, COONpaHue, paclio3HaBaHNE U U3yUCHHE CBOICTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IMIPU3HAKOB MX I[POTEKaHHs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBIIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeiIne HeMeTambl U UX
COETUHEHUS.

MeTannbl M X cOeIMHEHUS

OO6111as1 XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MTOJIOKEHUS
B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpoeHHUs aTOMOB.
Crpoenue MmetayioB. Metanueckas CBS3b M METaUIMYECKas KPUCTAUIMYECKas pPEIETKa.
DNEKTPOXUMHUYECKH psif HampshkeHHi MerayuioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crnocoOs! moyydyeHus MetaioB. [IoHATHE O KOPPO3UH METAJIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppos3uu. CmiaBbl (CTanb, YYT'yH, AIOPATIOMUHUN, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanusi. [IpumeHnenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[lenoyHO3eMeNbHBIE METAITBI MATHUN U KabIHil: monoxenue B [lepuoandeckoii cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Ouznyeckue ¥ XUMHUYECKHE CBONCTBA MarHus W Kajblus. BakHeWIne cOeIMHEHUS KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHHe B npupoje. dusnueckue U XMMHYECKHE CBOWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AlTFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xene3za. Okcupsbl, rugpokcuasl U coiu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUCHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA KajbI[Usi W HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs >JKee3a B
KucIopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJblUs, aIIOMUHUS, LMHKA, *kene3a (II) u xenesza
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(IIT), memgu (II), HaGmroIeHKE W OMKCAHUE MPOIIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATPHS,
KaJusl U KaJibliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA [IMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHel1re MeTauibl 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 MpH XUMUYECKHX OXKOrax Hu
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIEHTPAIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATHM, SBJISTFOITUXCSI
CUCTEMHBIMU JJIs1 OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAYUYHOTO IIHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIaccHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKUN 3apsill, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIUTMICCKAs PEIIETKA, CIUIABEI, (PU3NICCKUE BETUIUHBI, €TMHUALIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOcHUCTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atrmocdepa, ruapochepa, MHHEpANbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNAbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00mIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMM  COLIMOKYJIBTYPHBIMM U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yYarOLUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMpPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUEel 0 MepeoBbIX JOCTUXKEHHUAX U OTKPBITUAX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
MHpa 1 00LIecTBa;

2) rpaKIaHCKOI0 BOCIIUTAHMS:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00LIECTBEHHO I10JIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEJCHHE U MIOCTYIKH CBOMX TOBapUILEH C O3UIMN HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE M  XMUMHYECKOHM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKM M COCTaBIIAIOIIME OCHOBY JUIS
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON CPENOH, O POJIU XUMUU B MO3HAHNUU
ATUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJIyYEHHUE HOBBIX 3HAHUU 1O XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYPHhI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITETIbHON PabOTHI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypol, NOCTYHMHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MPOSKTHONH M HCCIEN0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) popmMupoBaHus KYyJIbTYPHI 310POBbS:

OCO3HaHHE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUA M HENpUSATHE BPEIHBIX MPUBHIUEK
(ymoTpeOneHus aakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUII
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10oBOro BoCIUTAHMS:

UHTEpeC K MPAaKTUYECKOMY M3YUEHUIO Mpodeccuii U Tpyaa pa3iudyHOro pojia, yBaXXeHHe K
TPYAY U pe3yibTaTaM TPY10BOM A€ATEIbHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaEGKTOPUH MPOMOJIKECHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMMH, OOILIECTBEHHBIX
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UHTEPECOB M TMOTPEOHOCTEH, YCHEUIHOH NpOoPECCHOHATBHON MAEATEIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B PO ECCHOHATIBHON CpeIE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11€IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TMCUXHYECKOMY 370POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEICHUS MpU paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 310POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YUEHUH XUMMH, J1JIs pEIIeHUs 3a/a4,
CBSI3aHHBIX C OKpYXarolleld INPUPOJHON CpEeNod, JUisl MOBBILICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJIeM U MyTel MX pelieHus
MIOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pPe3yJIbTaTOB BBIAEISAIOT 3HAYUMbIE i1 (POPMUPOBAHMS
MHUPOBO33pEHHUsI OOIICHAYYHbIC MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTEe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILLECTBICHUIO YU€OHO 1eATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble 1ornyeckue neiicTBus:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJICHUS MPH OCBOCHHMM 3HAHMIL:
PaCKpBIBAaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBS3b C APYTUMHU TOHSTHSIMH), WCIIOJIb30BATh TMOHSATHS i1 OOBSACHEHHUS OTAEITbHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, NEIyKTHBHBIC, MO aHAJIOTHH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHHME MPUMEHTh B Mpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XMMHM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMudeckass ¢GopMyla MW ypaBHEHHE XUMHUYECKOH pEakiuu — TpU pelIeHud YydeOHO-
MO3HABATENIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Bba3zoBble uccienoBarenbcKue AeliCTBUS:

YMEHHUE MCHOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KAaYECTBE MHCTPYMEHTA IO3HAHMUS, a
Takke B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HaO0aTh 3a XOJI0OM IPOLIECCa, CAMOCTOATENBHO TPOrHO3UPOBATH €T0
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yYMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PAa3TUIHBIX BUIO0B
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISpHAsI IUTEpaTypa
XUMHUYECKOTO CO/IEpKaHusl, CIIpaBOYHBIE TOcoOus, pecypchl IHTepHETa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;
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yMEHHUE MPUMEHATH Pa3IMuHbIe METOIbl U 3alpPOCHl MPU MOUCKE U 0TOOpe HH(POpMALUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeNIEHHOr0 THUMA, MPHOOpPETEHHE OmbITa B 00JacTH MCIOJNb30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Ipollecce YYeOHOW U HCCIeA0BaTEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarolle MpUpOAHON CPeIbl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yMEHMsI 3aJaBaTh BONpPOCH (B XOJe JAuanora U (WiId) AMCKYCCHH) IO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IPE3CHTAIMI0 Pe3yJbTAaTOB BBINOJHEHUS XHMHUYECKOTrO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MpPoOJIeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeIesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPEACTATh LEIH JeATeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HanOoiee 2P (HeKTUBHBIE CITOCOOBI PEIICHHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTABJIATh WM KOPPEKTHPOBATH NPEJIOKEHHBIN aITOPUTM JEHCTBUI MTPU BHIOJIHEHNH 3aJaHUN
Cc y4€ToM TOJy4YeHHs HOBBIX 3HAHWA 00 W3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKIHUsX,
OLIEHUBATh COOTBETCTBHUE IOJIyYEHHOI'O pe3yJbTaTa 3asBICHHON 1e/IM, YMEHUE UCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/IaraéMble B YCIOBHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJNEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHMs U CHOCOObI JeHCTBUM, creuupuueckue ais
OpeaMETHOM 00sacT «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenust B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHH:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHas W MOJEKYJspHas macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAsi Macca, MaccoBast JOJIsI XUMHUECKOTO AJIEMEHTa
B COCOUHEHWH, MOJSIPHBIA 0O0BEM, OKCHJA, KHCJIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHLIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMii: peaKIiy COSNNHEHHS, PEAKIIH PA3I0KCHHS, PEAKIIMH 3aMEIICHHS, PEaKIIHN
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMU, TEINIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJISIpHAst M HENOJsipHas KOBAJECHTHAs CBA3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;
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® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX HNOHSTHM M NPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCHOJb30BATh XWUMHUYECKYIO CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyNn BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MIOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaIpo;

® ONUCBIBATh U XapakTepu3oBaTh TabanuHyro ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass monrpynmna (b-rpynma)», Mample W OONBIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrnpenesieHne uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONWUCAaHUE IPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATH OCHOBHBIE OINEPALMHM MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEeHHEe, 0000IIeHHe, CUCTEeMAaTH3aIMI0, KIAacCU(UKALMIO, BBIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTEeCTBEHHO-HAyYHbIE METO/IbI T0O3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

e CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol H  J1abopaTOpHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Tra3000pa3HbIX BEIIECTB (BOJOpPOJAa W KHCIOPOJA), NPUTOTOBJICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K konuy oOyueHus B 9 kJacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHWOH, IIPOCTOE BELIECTBO, CII0AKHOE BELIECTBO, BAJIEGHTHOCTD,
AEKTPOOTPHUIIATENILHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTH,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMUs, peakUWd HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBEecHE, OOpaTUMble W HEOOpaTUMBbIE pPEaKIIUH,
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OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIE ~ PEAaKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakiuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [1/IK Bemecrsa;

® WUIIOCTPUPOBATH B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX MOHSITUH W MPUMEHSTH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

® CIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JJI COCTaBlieHUss (OPMYNl BEILIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIINi;

e OmpeneNisATb BAICHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKHUX JJIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOIO COCTaBa, MPHUHAIIC)KHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COelMHEHUN mo Qopmysam, BUJ XUMUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAs,
METaJUIN4YecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HMOHAa MO XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAUTUIECKOHN PEIIETKH KOHKPETHOTO BEUIECTBA;

e packpsiBath cMbich [lepuognueckoro 3akona JI. . MenaeneeBa U 1€MOHCTPUPOBATh
ero NMOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pasiNuaTh IMOHATHS «TJIaBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGonblIMe MEPUOJIBI,
COOTHOCHTBH 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOMUECKON TaOIIUIIE, C YNCIIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YuCiIo AJICKTPOHOB U PaclpeielieHUue MX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH
o0me 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB JJIEMEHTOB M HMX COCAMHEHHUU B
npezenax MaJibIX TIEPHUOJIOB U TIIABHBIX HOATPYII ¢ YIETOM CTPOSHHS UX aTOMOB;

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3 eKTy, Mo N3MEHEHHUIO CTENEHEeH OKUCIICHHSI XUMUYECKHUX DJIEMEHTOB);

e XapakTepu3oBaThb (ONHUCHIBaTh) o0OLIMEe W crHeuuduyeckue XMMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPKIasi ONKUCAaHUE NPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHUYECKIX PEaKIIHii;

® COCTaBJIATh YPABHEHUS DJEKTPOJUTHUECKON JUCCOLUAIMU KUCIIOT, IIEJI0Yed U COoJeH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKluH,
MOJTBEPKIAIONINX ~ CYIIECTBOBAHME T'E€HETHYECKOW CBS3M MEXAY BElIeCTBAMHU
pa3INYHbBIX KIIACCOB;

® DACKpBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKIUH MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

® [IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

® BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH peaKIim;

e coOmonaTh TMpaBWJa TIOJb30BAaHUS XUMHUYECKOW TOCYyIod U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKKe IpaBHUjia OOpAIleHHs C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMHU TI0 BBITIOJTHEHUIO Ta00PATOPHBIX XUMHUYECKUX OITBITOB IO MOTYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTIIEKUCIIOTO ra3a);

® TPOBOJUTH PEAKINH, MOATBEP)KIAIOIINE KAUYECTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHA-, OpoMHI-, MOAMI-, KapOoHar-, (ocdar-,
CWJIHMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
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® [IPUMEHATH OCHOBHBIE OIEPALMH MBICIUTEIBHONU NESITENBHOCTA — AHAJIU3 U CHHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMi0, BBISBICHUE MPUUYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYCHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4HbIC METOIbI TO3HAHUS — HAOI0JICHUE, U3MEPECHHE, MOJICIIMPOBAHUE, SKCTICPUMECHT
(peaJIbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Kontpo TIlpaktun (uudposbie)
n/m | NmporpamMmsl Bcero Jab-Hble = dec-Kme  0Gpa3oBaTeibHbIe
pabdorsl  paGoTHI pecypchl
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh bu6nmoreka [IOK
1.1 €CTECTBO3HAHUS U MPAKTHUECKON 5 2 https://m.edsoo.ru/7f
JIEATEIIbHOCTH YEJIOBEKA 41837¢
bub6nmoreka [IOK
1.2 BemiectBa 1 XUMHUECKUE PEAKIHH 15 1 https://m.edsoo.ru/7f
41837¢
Wroro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubnunoreka LIOK
2.1 ](?I?;f;;x Kucnopon. Howsrue 06 6 1 https://m.edsoo.ru/7f
41837¢
Bonopoa. [lonsitue o kucnorax u bubmorexa LIOK
2.2 cOEX 8 1 https://m.edsoo.ru/7f
41837c¢
bubnunoreka LIOK
2.3 f:g;f;;;ﬁow' [omsrue 06 5 1 1 https://m.edsoo.ru/7f
41837¢
OcHOBHBIE KJIacChl bubmmorexa LOK
24 HEOPIaHHUECKHX COCIMHCHH 11 1 1 https://m.edsoo.ru/7f
41837¢
Hroro no pazneny 30

Paspnen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementos /1. U.
MenneneeBa. CTpoeHne aToM0OB. XUMH4YecKas cBA3b. OKNCIAUTE]IbHO-BOCCTAHOBUTE/IbHbIE

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

peakuuu
Ileproanueckuii 3aK0H U
31 Ilepronnueckas cucrema 7
XUMHYECKHX 3aeMeHToB /1. H.
Mengene-eBa. CTpoeHue aToma
XumMudecKkas CBA3b.
3.2 OKHUCIUTENBHO- 10 1
BOCCTAaHOBUTEJIBHBIC PEAKITUU
Hroro no paszneny 17
PesepBHOE Bpems 1

68 4

bu6nmorexa LIOK
https://m.edsoo.ru/7f
41837¢

but6mmorekxa [IOK
https://m.edsoo.ru/7f
41837¢c

but6mmorekxa [IOK
https://m.edsoo.ru/7f
41837¢

but6mmorekxa [IOK
https://m.edsoo.ru/7f
41837¢
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9 KJIACC

3yemeHToB [IVA-

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Haumenosanue
n/ a3/1eJI0B  TEM B K 11 (ungposbie)
. f[ Ollr - cer 0HTp60JIbH palc;nqeuc 06pazoBaTebHbIe
porp 0 ble pa0oThI e padoThl pecypeb
Pa3ned 1. BemecTBO M XMMH4YecKHe peakuu
[ToBTOpeHue u
Z:;I};SIJ;ICHHC bu6nuoreka [IOK
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
paszienoB Kypca 8
KJ1acca
;ii?{iﬁée HOCTH Bubmaorexa IIOK
1.2 p 4 https://m.edsoo.ru/7f41a
XUMHAYECKAX
N 636
peaKImit
DIIEKTPOIUTHYEC
Kz[:co — bubnnoreka IIOK
1.3 I HHALHA. 8 1 1 https://m.edsoo.ru/7f41a
XUMHYECKUE
636
peaKIuu B
pacTBopax
Uroro no pazueny 17
Pasznea 2. HemeTraabl 4 UX cOeAMHEHUS
OO0mas
XapaKTEpHCTIIa BuGaorera 110K
2.1 4 1 https://m.edsoo.ru/7f41a
3neMeHTOB VIIA- 636
TPYIIIBL —
I"a;morens!
OO0mas
iiif::ff;;ﬂm bubmuorexa [JOK
2.2 6 https://m.edsoo.ru/7f41a
31eMeHTOB VIA-
636
rpynnsl. Cepa u
e€ coeqUHEHUS
Oo6mas
XapaKTEePUCTHKA
XUMHYECKUX bu6nuoreka [IOK
2.3 351eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynnsl. A3oT, 636
docdop u ux
COEIMHEHUSI
Sa@{alzfe ACTHUKA bubmmorexa LJOK
24 P P 8 1 2 https://m.edsoo.ru/7f41a
XUMHAYECKAX

636
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rpynmnsl. YTiaepoa
U KPEMHHH U UX
COeIMHEHHS
Hroro no pazneny 25
Paznen 3. MeTaJIbI M MX COeAUHEHUS
OO01ue cBoicTBa bubmorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a
METAJI0B 636
Baxneiimme bu6nuoreka [IOK
3.2 MEeTaJUIbl M UX 16 1 2 https://m.edsoo.ru/7f41a
COCIMHEHUS 636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxamonas cpeaa
BemectBa n bu6mmoreka [IOK
4.1 MaTepHaJbl B 3 https://m.edsoo.ru/7f41a
JKM3HHU YEJIOBEKA 636
Hroro no pazneny 3
bubmuorexa [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a
636
OBLIEE
KOJMYECTBO
YACOB IIO 68 4 7
ITPOTPAMME
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