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PABOYASA ITPOI'PAMMA
yueOHoro npeagmera «Xumusi. bazoBblii ypoBeHb»
Ul o0ydarommxes 8 — 9 KiaccoB

MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma cocraBineHa Ha ocHoBe TpeboBanuit ®I'OC OOO k pesynbraram
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO oOImiero obpaszoBanus MAOY
COIII Ne 9, ¢ yaerom mporpamm, BKIIFOUEHHBIX B €€ CTPYKTYPY, Ha OCHOBE (heIepaTbHOTO cep-
Buca «KoHctpykTop pabouux nporpamm no yueOHsiM npeameram» 1 ®OII ocHoBHOTO 006111€T0
o0pa3oBaHus, C Y4ETOM KOHIEIIINH MPENoaBaHus yueOHOro npeamera « XuMus» B 00pa3oBa-
TeNbHBIX opraHuzanusx Poccuiickoit @enepaiun, a Takke OpUEHTUPOBAHA Ha LIE€JEBbIE IPUO-
pUTETHI, CHOPMYIHPOBAaHHBIE B (hesiepatbHOi pabodeli mporpaMmMe BOCIUTAHUS.

[TporpamMMma o xuMuu Ja€T MpeAcTaBICHUE O LENsIX, O0IIel cTpaTeruu o0yueHus, BOCIIH-
TaHUSI U Pa3BUTHSA O0yYAIOMIMXCS CPEICTBAMH YU4EOHOTO MpeIMeTa, yCTaHABIMBACT 00s3aTelb-
HOE€ TIPEIMETHOE CO/IepKaHKE, MPEAYCMaTPUBAET paclpe/IesieHrue ero Mo KiaccaM U CTPYKTYpH-
poBaHME IO pazjielaM M TeMaM IPOrpaMMbl MO0 XWMUH, ONPEIENeT KOJMUYECTBEHHbIE U Kade-
CTBEHHBIC XapAKTEPUCTHUKU COJAEPIKAHUSI, PEKOMEHAYEMYIO MOCIEA0BATEIHbHOCTh U3YYCHUS XU-
MHUHU C Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKU y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW O0y4aromuxcs, OnpeesiseT BO3MOXKHOCTH MpeaMeTa Uil peain3a-
MU TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHON MpOrpaMMbl HA YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOydeHHUs XUMHUU Ha
YpOBHE IIeJiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yue€OHO-II03HABATEIbHON AESITEIbHOCTU
00y4aroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHME XUMUU CIIY>)KUT OCHOBOH 11 JOPMHUPOBAHUS MUPOBO33PEHNUS 00Y4aIOIIErocs, ero
MPEJICTAaBICHU 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEH
MPEJICTaBICHUS O B3aUMOIPEBPAIIEHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peleHus r100aIbHBIX MPOOJIeM YCTONUYNBOTO pa3BUTHUS YEIOBEUYECTBA — CHIPhEBOM, SHEPreTHYe-
CKOMH, MUILEBOM U HKOJIOIMYECKOM O0e30nmacHOCTH, Mpo0JIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peau3allii BO3MOXKHOCTEH AJisi caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTY-
PBI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB UX CAMOCTOSITENIbHOW Y4eOHOH JesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BATENb-
CKHUX YMEHUH, HEOOXOUMBIX KaK B IIOBCETHEBHOM JKU3HM, TaK U B MPOPECCUOHAIBHOMN AesITeNb-
HOCTU;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIUIEHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHPOBAHUU
€CTECTBEHHO--HAyYHON TPAMOTHOCTH O0yYaIOIIUXCS;

CrocoOCTBYeT (POPMHUPOBAHMIO IIEHHOCTHOTO OTHOUICHUSI K €CTECTBEHHO--HAyYHBIM 3Ha-
HUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJl B IKOJIOTHYECKOE 00pa30oBaHUE O00yYaroIInX-
csl.

JlanHble HampaBiieHHsT B OOy4YE€HHH XUMHUHU OOecredyMBaroTCs CHElU(UKON colep:kaHus
y4eOHOT0 MpeaMeTa, KOTOPBIH SBIsSETCS Melarorndecku aJanTHPOBAHHBIM OTpakKeHHEeM 0azo-
BOW HAYKW XMMHUH Ha ONPENIETEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHUYECKON XUMHUH.

CtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nozaxoja k e€ uzyuenuro. CogepxaHue CKIaIbIBAETCS U3 CUCTEMBI MIOHATUN O XUMUYECKOM dJIe-
MEHTE U BEUIECTBE M CUCTEMbI MOHATHI 0 XUMUYeckoi peakuuu. O0e ITH CUCTEMbI CTPYKTYPHO



OpPTaHW30BaHbI MO MPHUHIIUITY TOCIEIOBATEIHHOIO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKUX
MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYCHHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— Y4YEHHS O CTPOSHUH aTOMa U XUMUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

TeopeTrueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TOTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCJIEOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBINOJ-
Hsisl QYHKIMHA OOBSICHEHHS U IPOTHO3MPOBAHUS CBOMCTB, CTPOCHHSI M1 BOBMOXKHOCTEH TIpaKTHUe-
CKOT'O IPUMEHEHUS U MOTYYSHHS U3y4aeMbIX BEILIEeCTB.

OcBocHHE MPOTpaMMBbl 110 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO TIPEJCTABICHUS O XHUMH-
YECKOM COCTaBISIONIEH HayuYHOW KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOMN MPHUPOAbI, IEHHOCTHO-
IO OTHOIIICHUS K HAYYHOMY 3HAHHUIO M METOJaM MO3HAHUS B HayKe. V3yueHne XUMHUM ITPOUCXO-
JUT C IPUBIICYCHUEM 3HAHHUM U3 paHee U3y4eHHBIX y4eOHBIX MpeamMeToB: «OKpyKarouuili Mup»,
«buonorus. 5-7 knacce» u «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHUECKON HAYKU KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON JCSITEILHOCTH YEIIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMUYECKHX 3HAHUA — BOKHEHIINX (HaKTOB, MOHITHIA, 3aKOHOB H TEOPETUYECKUX TI0-
JIO’KEHUH, TOCTYMHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, sS3blka HayKu, B MPHOOIIIe-
HUUW K HAYYHBIM METOJIaM IMO3HAHUS MPU W3YYCHHUH BEIECTB U XUMUYCCKUX peaKiuid, B GOpMHU-
POBAHMU U PA3BUTHU MMO3HABATEIBHBIX YMEHHH U UX MPUMEHEHUU B yueOHO-IIO3HABATEIBHON U
y4eOHO-UCCIIeI0BATENLCKOM JIeATeIbHOCTH, OCBOCHHUH TMPaBHJI 0€30I11aCHOTO OOpalieHus ¢ Be-
[IECTBAMHU B MOBCEHEBHOM KU3HHU.

[Ipy M3ydeHWM XUMHUU Ha YpPOBHE OCHOBHOT'O OOIIEro OOpa3oBaHMs Ba)KHOE 3HAYCHUE
MPUOOpPEH TaKKe LeTH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIMOCOOHOM amanTHpOBaThCS K
OBICTPO MECHSIOIIMMCSI YCIIOBUSIM KU3HU;

— HaIpaBJICHHOCTh OOy4YEHUS! HA CHCTEMATHUYECKOe MPHUOOIIeHHne 00ydaromuXxcs K camMo-
CTOSTEITFHOW TIO3HABATEIHLHOW JCSITEILHOCTH, HAYYHBIM METOJIaM ITO3HAHUS, (OPMUPYIOITHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieueHrne yCIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS OTBITAa Pa3-
HOOOpAa3HOH JeATeNbHOCTH, MMO3HAHUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB (KIFOYEBBIX KOM-
MIETCHITVH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE TS PA3IMYHBIX BUIOB JCSITCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
YHUClIe YMEHHUH OOBSICHATH W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, HCIIONB3Yys 3HAHUS H
OTIBIT, IONyYEHHBIC MPU U3YYCHUU XUMUU, TPUMEHSATh UX MPH PEUICHUH MpoOJieM B TTOBCETHEB-
HOM >KM3HU U TPYAOBOU JIEATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHUM, TTOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHHWHA I BBIPAOOTKH 3KOJOTHYECKH IEIeCOO00Pa3HOro IMOBEACHUS B OBITY U
TPYIOBON NEATENBHOCTH B IEISIX COXPAHEHHS CBOETO 370POBBS U OKPYXKAIOIIEH MPUPOTHON
CpeIibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHUS 00IEYeNIOBEYECKHX [IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY IpO-
G 1 HaPaBIIEHHOCTH JATbHEHIIIETO O0YUICHHSI.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA



8 KUIIACC
IlepBoHayajibHBIE XUMHYECKHE TOHATHS

IIpeamer xumun. Ponp XuMuM B )KM3HU YeIoBeKa. XMMUS B CUCTEME HayK. Tena u Beuie-
cTBa. du3nueckue CBOICTBa BelIECTB. ArperaTHoe coctosiHue BemiecTB. [loHsTHE O MeTOomax
no3HaHus B XuMuU. YucTtele BemecTBa U cmecu. CiocoObl pa3ielieHust cMecei.

ATOMBI U MOJEKYJbl. XUMHUECKHE 3J1eMeHThl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [Ipo-
CTBIE U CIIO’KHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH MOCTOSH-
cTBa cocraBa BeulecTB. OTHOCUTENbHAs aTOMHAsE Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAsl Macca.
MaccoBast 1011 XUMHUYECKOI0 DJIEMEHTA B COEAMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocCBs3b KOJIMUECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl o hopmMynaM XUMUYECKUX COCAMHEHUI.

®u3nueckue U XMMUYECKHE SBJIICHUsS. XUMHUYECKasi peakuusi U e€ MPU3HAKU. 3aKOH CO-
XpaHEHHUsl Macchl BELIECTB. XMMUYeckue ypaBHeHUs. Kiaccudukanus XMMHUECKUX peakuui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYI0i, mpaBmiaMu paboThl B jJabopatopuu U mpuéMaMu
oOparneHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, U3YICHHE M OMMCaHHE (PU3NICCKUX CBOMCTB 00-
pa3loB HEOPraHMYECKUX BEIIeCTB, HaOMIoAeHuEe Pu3ndeckux (IJIaBICHHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KMIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOt01eHue
U OINKCaHuE MPU3HAKOB MPOTEKAHMSI XMMHUYECKHUX peaklMil (pas3jioKeHHue caxapa, B3auMoJei-
CTBHE CEPHOM KHMCIIOTHI C XJIOpUIOM Oapusi, pasnokeHnue ruapokcuaa meau (II) mpu HarpeBanuu,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (II), mzydenue crocoO0OB pasieneHus cMecei:
C MOMOUIbI0 MAarHUTa, (PUIBTPOBAHKE, BbIIAPUBAHKE, AUCTIILIANNS, XpoMaTorpadus, mpoBesae-
HUE OYMCTKU IOBAPEHHOM COJIM, HAOJI0/IEHUE U OMMCAHHUE PE3yJIbTaTOB MIPOBEIEHUS OIbITA, WII-
JIOCTPUPYIOIETO 3aKOH COXPaHEHHs MacChl, CO3aHNE MOEIeH MOJIeKy (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucnopoaa. CrocoObl MojdydeHHs KHUcIopoja B Ja0opaTOpUM M IPo-
MbILIEHHOCTH. KpyroBopoT kucioposa B npupoae. O30H — aJjIoTporHas MOAU(PHUKAIUS KUCIIO-
pona.

TemoBoil 3¢heKkT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30- U IHJIO0-
TEPMHUUYECKHUE pEeaKMU. TOIINBO: YroJib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUJIEHUE TapHUKOBO-
ro ¢ dekra, pa3pylieHre 030HOBOT'O CJIOSI.

Bonopon — snemeHT M mpocroe BemecTBo. HaxokaeHue Bogopoaa B mpupoje, ¢puzuye-
CKH€ U XMMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MostydeHus. Kuciorsl u comu.

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

®dusnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacklienHsle n HeHa-
CBILLIEHHBIE pacTBOPHI. PacTBOpUMOCTh BElIECTB B Boje. MaccoBasl [0S BEIIECTBA B pacTBOPE.
Xumuyeckue cBoicTBa BOJbl. OcHOBaHUA. Poib pacTBOPOB B MPHUPOJE UM B KU3HU YEIOBEKA.
KpyroBopot Bozbl B Ipupoje. 3arpsa3HEHHE NPUPOIHBIX BoJA. OXpaHa M OYMCTKA IPHUPOIHBIX
BOJ.

Knaccudukanus neopranmdeckux coeaunenuii. Oxcunapl. Knaccupukamus oKCHIOB: CO-
neoOpasyromue (OCHOBHBIC, KUCIOTHBIC, aMpOTEpHBIC) U HecosneoOpasyromue. HomeHkmaTypa
OKCHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydueHne okcuaoB.

OcHoBanus. Knaccudukanus oCHOBaHUMN: METOYN U HEPACTBOPUMEBIE OCHOBaHUs. HomeH-
KJIaTypa OCHOBaHUN. PU3MUECKUE U XUMUUECKHUE CBOMCTBA OCHOBaHM. [loydyeHne oCHOBaHUI.



Kucnotsl. Knaccudukamnus xkucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHYECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®@usznueckue U XuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEe/IeNIeHUE COIepKaHMsl KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHHE U U3yUYEHUE CBOMCTB KHCIIOPO/a, HAOIIOACHUE B3aUMO/IEHCTBUS BEILIECTB C KHC-
JIOPOAOM U YCJIOBHUSI BO3HHUKHOBEHHS M MPEKPALICHUsI TOpeHus (moxkapa), 03HaKOMJIEHHE C 00-
pa3lamMu OKCHOB M OIMCaHUE UX CBOWCTB, MOJIy4eHUE, COOMpaHKe, paclio3HABaHHE U U3y4eHUE
CBOMCTB BOJIopoja (ropeHue), B3aumoieiicTeue Bojgopoa ¢ okcuaom meau (II) (Bo3moxHO Hc-
MOJIb30BaHKE BUJICOMATEPHAIIOB), HaOII0IeHHEe 00pa31loB BEIIECTB KOJINYECTBOM 1 MOJIb, Hcclie-
JIOBaHUE OCOOCHHOCTEH PAacCTBOPEHHUS BEIIECTB C Pa3IMYHON PAaCTBOPHUMOCTBIO, TPUTOTOBICHHUE
PacTBOPOB C OINPEACIIEHHOW MacCOBOM J10JIeld pACTBOPEHHOIO BELIECTBA, B3AUMOJICHCTBUE BObI
C MeTaJulaMU (HaTpueM M KajbliieM) (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUANIOB), UCCIIENO0-
BaHHWE 00pa3lloB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIacCOB, HAOIIOJCHHE W3MEHEHUS
OKpacCKH MHIUKATOPOB B pacTBOpax KUCIOT M IIEJI0YEH, U3y4eHUE B3aUMOJCHCTBHS OKCHIA Me-
1 (1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METa/NIaMU, Peakuii HeHTpanu3aluu, moiy4de-
HUE€ HEPaCTBOPMMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO METajula IPYTHM M3 PacTBOpPA COJIH, pe-
HIEHUE KCIEPUMEHTAIbHBIX 33Ja4y no TeMe «BaxHeilmue Kiacchl HEOPraHUYECKUX COEIMHE-
HU.

Iepuoauveckuii 3axkon u Ilepuoanyeckasi cucremMa xummu4deckux iemento . U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble MONBITKU KiIaccU(PUKAIMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpynmax cxon-
HBIX 2JIEMEHTOB (II€J0YHbIE U HIETOYHO3EMENIbHbIE METANJIbI, FAJIOTEHbI, MHEPTHBIE ra3bl). Jie-
MEHTBI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHUJIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux sneMeHToB J[. M. Menze-
neeBa. Koporkonepuonnas u JyimHHonepruoaHas popmsl [leproaudeckoil cucTeMbl XUMHUYECKUX
anemenToB 1. . Menneneesa. Ilepuoast u rpynmnel. @U3nyeckuii CMBICII OPSAIKOBOIO HOMEpPA,
HOMEPOB IIEpHOa U TPYIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oronsl. OnekTpoHbl. CTpOEHUE AIIEKTPOH-
HBIX 000sI04eK aTOMOB mepBbIx 20 xumuueckux aneMeHToB llepuoanueckoit cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA 110 €ro MOJIOKEHUIO B Ileproanueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumnueckas cBs3b. KoBasieHTHas (IoJIsspHAsl U HETIOJISIPHAsS) CBSI3b. DJIEKTPOOTPHULIATENb-
HOCTb XMMHYECKHUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus. OKHCIUTENIBHO--BOCCTAHOBUTENbHBIE peakunu. [Iponecchl okucie-
HUS A BOCCTaHOBJEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHA
IIMHKA C pacTBOPaMHU KHUCJIOT U ILEJIO0YEH, IPOBEIECHUE OIBITOB, WIIOCTPUPYIOIUX MIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpedmemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAECTCS
yepe3 UCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHUH, TaK U TOHATHH, SBISIOMINX-
Cs1 CHCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAy4YHOI'O IUKIIA.



OOmme ecTeCTBEHHO--HAYYHBIC TOHITHUS: Hay4HbIH (pakT, rUmoTe3a, Teopusi, 3aKOH, aHa-
JM3, CUHTE3, KIacCU(pUKALUs, MEePUOIUIHOCTD, HAOIIONEHHUE, IKCIIEPUMEHT, MOAEIMPOBAHHE,
U3MEpEHUE, MOJICIb, SIBIICHUE.

®dusuka: marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, H30TOIbI, paJruoaK-
TUBHOCTb, MOJIEKYJA, AJIEKTPHUECKUI 3apsj, BEIIECTBO, TENO0, 00BEM, arperaTHOe COCTOSHHE
BEILIECTBA, T'a3, (U3NYECKHE BETMYMHBI, SANHUIIBI H3MEPEHUsI, KOCMOC, IIIaHeThl, 3BE3/161, COH-
Ie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMae-
MBbI€, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtoB JI. . Menpe-
neeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 3JIEMEHTOB IIEp-
BBIX TPEX NEPUOJOB, KaJINs, KAJIbLUA U UX COCIMHEHUI B COOTBETCTBUU C IIOJIO)KEHUEM JJIEMEH-
TOB B [Iepnoanueckoi cucreMe U CTPOCHUEM X aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMUYECKON CBSA3M. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBH-
CHUMOCTb CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIAaTypa HEOPraHMYECKUX BellecTB. XMMHUUYECKHE CBOICTBa Be-
IIECTB, OTHOCSAIINXCS K Pa3IMYHbIM KJ1accaM HEOPraHMYECKUX COECJUHEHUM, TeHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMUYEeCKUX peakuil MO pa3Iu4HbIM IpHU3HAKaM (IO YUCILY U COCTaBy
YUYacCTBYIOUIMX B PEAKLUHU BEUIECTB, [0 TEIJIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTENEeHEeH OKHce-
HUSL XMMHUYECKUX DJIEMEHTOB, [0 OOPaTUMOCTH, MO YYaCTHUIO KaTalnu3aTtopa). JK30- U SHAOTEp-
MUYECKHE pEaKLUU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTn xumMudeckoi peakuuu. [loHaTne 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakiusax. [IoHsTHe 0 roMOreHHBIX M reTepOoreHHbIX peakuusax. [lonsTue o karanu-
3e. [lonsaTne o xumudeckom paBHoBecuU. PAKTOPBI, BIMAIOINE HA CKOPOCTh XUMUYECKON peak-
LIUU U TTOJIOKEHUE XMMUUECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aQHUOHBI. MeXaHM3M JUCCOLMAlMU BEIIECTB C Pa3jIMYHbIMH BHJAMU XuUMU4eckou cBsizu. Cre-
neHb qucconanui. CUIbHBIE U ClIa0ble 3JEKTPOIUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpalllEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBoiCTBa KHUCJIOT, OCHOBAaHUN U COJEH B CBETE
MIPEACTABICHUI 00 JIEKTPOIUTHYECKON auccoruanuu. KadecTBeHHbIE peakiiuu Ha WOHBIL. [lo-
HATHE O THUJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJENSIMU KPUCTAUINYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — Me-
TaJJIOB M HEMETAJIOB (rpaduTa 1 anMasa), CII0KHBIX BEIIECTB (XJI0pHAa HaTpUs), UCCIe0BaHNE
3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakluu OT BO3JEHCTBUS Pa3NUUHBIX (DAaKTOPOB, HUCCIEO0-
BaHUE JJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IIPOLECCA AUCCOLUALMMA KUCIOT, IIEI0Yer U
cojeil (BO3MOXKHO HCIOJIBb30BAHHE BUIEO MATEPUAIOB), NMPOBEJICHUE OIBITOB, MILTIOCTPHPYIO-
IIUX MPU3HAKK MTPOTEKAHUS PEaklnii HOHHOTO oOMeHa (0Opa3oBaHUE OcajliKa, BBIJICJICHUE Ta3a,
00pa3oBaHUE BOJIbI), ONBITOB, WITIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuui (ropeHue, peakuH pas3jioKeHUs, COCIUHEHUs), paclio3HaBaHUE HEOPraHMYECKHX Be-
LIECTB C IOMOIIbI0 KAYECTBEHHBIX PEAKLIUI HAa MOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/au.

Hemera/uibl 4 MX COeJUHEHHA



OO6mast xapakTepucTuka rajnoreHoB. OcoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTe-
neHu okucieHusa. CTpoeHue u (pU3MUECKUe CBOMCTBA NMPOCTHIX BEILIECTB — raJOreHOB. XUMHUYe-
CKHE CBOMCTBa Ha MpUMEpPE Xjopa (B3aUMOJEHCTBUE C METAJUIAMU, HEMETAJIJIAMH, LIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XUMUYECKHE CBOICTBA, MOJIyYeHue, NpuMeHeHue. Jleicteue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4YeJoBeKa. BakHeWiue XJIOpHAbI U UX HAaXOXICHHUE B
pUpoE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, Xa-
pakTepHble cTerneHu okucieHus. CtpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX BELIECTB — KUCIIO-
pona u cepbl. AIIIOTPONHBIE MOIU(PUKAIIMHA KUCIOPOJa M Cepbl. XUMHUECKUE CBOWCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, pU3NUecKue U XUMU4eckrue cBorcTBa. OKCHIBI Cepbl KaK MPEICTaBU-
TEJIN KUCJIOTHBIX OKCUAOB. CepHasi KHCIO0Ta, (PU3NYECKHE M XMMHYECKHE CBOWCTBA (00IIMe KaK
IpeJCTaBUTENIs Kilacca KUCIIOT U crnennpuyeckue). XUMUYECKUE PEeaklinu, JIeXKallie B OCHOBE
IIPOMBIIIJIEHHOTO CIIoco0a MoJyyeHus: cepHol KuciotThl. [Ipumenenue cepHoil kuciotel. Conu
CepHOM KHMCIIOThI, KaueCTBEHHAasl peakiys Ha cyiabpaT-uoH. Haxoxnenue cepbl U e€ coeTuHeHUN
B NpupoJe. XUMUUECKOE 3arps3HEHUE OKPY’KAIOIIEH cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPaIECHuUS.

OO0mast xapaktepucTuka 31eMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, Xapak-
TEpHBbIE CTENEHU OKUCIEHUsA. A30T, paclpoCTpaHEeHHE B NpUpoAe, (pusnueckue U XMMHYECKHUE
cBoiictBa. KpyroBopor a3ora B nmpupojae. AMMHAK, ero (Gpu3n4eckue U XMMUYECKUE CBOMCTBA,
nojy4yeHue u npuMeHenue. Coau aMMOHMS, UX (GU3UYECKHUE U XUMUYECKHUE CBOWCTBA, IPUMEHE-
Hue. KauecTBeHHast peakiusi Ha MIOHbl aMMOHHUSI. A30THasl KUCJIOTa, €€ MoJly4eHue, pu3ndeckue
U XUMHMYECKHe CBOMcCTBa (0OIIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U crneuududeckue). Mc-
M0JIb30BAHNE HUTPATOB M COJEH aMMOHHS B KayeCTBE MUHEPAIbHBIX y100peHui. XumMuueckoe
3arps3HEHUE OKPYKAIOLIEH cpelibl COEAMHEHUSAMH a30Ta (KUCIOTHbIE A0/, 3arps3HEHUE BO3-
Jyxa, IOouBbI U BoJ0EMOB). Docdop, anorponHbie Moauduxanuu pocdopa, Gpusnueckue u Xu-
muueckue cBoictBa. Oxcun docdopa (V) u dochopras kuciora, Gpusnueckue ¥ XUMHUECKHE
CBOIiCcTBa, mosyuenue. VMcnonabszoBanue GpocdaroB B Ka4yecTBE MUHEPAJIbHBIX y100pEHUI.

OO0mrast xapakrepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, Xa-
paKkTepHbIE CTENEHH OKHMCIEHUS. YTJIEepoA, aUIOTPONHbIE MOAM(DUKAIMM, PAaCIpOCTpaHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBUE HA 'KMBBIE OPraHU3MBI,
NOJy4YeHHEe U NpPUMEHEHHEe. DKOJIOTHYecKue MpobiaeMbl, cBsI3aHHble ¢ okcuaoM yriepoaa (IV),
TUTIOTE3a M100aTBbHOTO MOTETUICHHS KJTMMaTa, MapHUKOBBINA d(ekT. YronbHas KucimoTa u e€ co-
JM, uX (pU3MUECKUe U XMMHUYECKHE CBOICTBa, MOJyyeHHe W npuMeHeHue. KauecTBeHHas peak-
sl Ha KapOoHaT-uoHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIEHHOCTH U
CEIbCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, 3TWIEH, alleTUJICH, 3TaHOJ, TIUIEPHH, YKCyCHas KucioTa). [IpupoaHble HCTOYHU-
KM YTJIEBOAOPOJOB (Yrojib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTHl UX MepepaboTKu (OEH3HH), UX
pOJIb B OBITY M MPOMBIIITIEHHOCTU. [ToHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUpax, Oern-
Kax, yrieBoJaXx — U MX pOJIM B KU3HU ueroBeka. MaTepuanbHOE eIMHCTBO OPraHMYECKUX U He-
OpPraHMYECKUX COCTUHEHHM.

Kpemuuii, ero ¢pusnueckue u XuMU4YECKUEe CBOMCTBA, MojyuyeHue U npumeHenue. Coeau-
HEHMs KpeMHusi B mpupoze. OOmme npeacraBienuss 06 okcune kpemuus (IV) u xpemHueBoi
kucnote. CHIIMKAThl, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHeilue ctpourtens-
HBIC MaTepHAIIbl: KEPaAMHKa, CTEKJIO, IIEMEHT, 0eTOoH, kene300eToH. [Ipobiembl Oe30macHOro uc-
HOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAIOB B IOBCEIHEBHON XKU3HH.

Xumuueckuit Ikcnepumenm:

u3ydeHre oOpa3l0B HEOPraHMYECKHX BELIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakarolmue (pU3N4YeCKue U XMMUYECKHE CBOMCTBA I'aJOT€HOB M UX COEAMHEHUI (BO3MOXKHO



UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 00paslaMu XJIOpHUIOB (TaJIOTCHUIOB),
O3HAaKOMJIEHHE C 00pa3laMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO HCIIOJIb30BaHKHE BUEOMATe-
puanoB), HaOJIOJEHHE Tpolecca OOYIIMBaHHUS caxapa IO JACHCTBHEM KOHIICHTPUPOBAHHOU
CEpHOI KHCIIOTHI, U3yY€HNE XUMUUECKHX CBOMCTB pa30aBiICHHON CEpHON KHUCIOTHI, POBEACHUE
Ka4eCTBEHHON peakiuy Ha cylib(}aT-uoH U HaOJIroIeHUe MpHU3HaKa e€ MPOTEKaHMs, 03HAKOMIIE-
HUE ¢ (U3HUYECKUMHU CBOMCTBAMU a30Ta, pochopa u ux coeuHEeHU (BO3MOKHO UCTIOIb30BaHUE
BUJICOMATEPHAIIOB), 0Opa3amMu a30THBIX M (OCPOPHBIX yIOoOpeHU, ToIydeHue, coOupaHue,
pacno3HaBaHUE U U3yYEHHUE CBOMCTB aMMHMAaKa, IPOBEACHUE KaU€CTBEHHBIX PEaKIMil Ha HOH aM-
MOHUS U (PocdaT-uOH U U3yYeHHE NPU3HAKOB MX MPOTEKAHUS, B3aUMOACHCTBIE KOHIICHTPHPO-
BaHHOM a30THOW KHUCIIOTBI C MEJIbI0 (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHANIOB), U3yUECHUE
MoJIeNiell KpUCTAIUTMUECKUX PEemIETOK anmasa, rpadura, GyriepeHa, 03HaKOMIICHHE C POLIECCOM
azcopOLnU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, mo-
Jy4yeHHue, coOMpaHue, paclio3HaBaHUE U U3YyUEHUE CBOMCTB YIJVIEKHMCIIOrO rasa, IpOBeJIeHUE Ka-
YECTBEHHBIX PEaKIuil Ha KapOOHAT U CHJIMKAT-UOHBI U M3y4EHHE MPU3HAKOB UX MPOTEKAHUS,
03HAKOMJIEHHE C MPOAYKLUHUEH CUJIMKATHOM NMPOMBIIIJIEHHOCTH, PELIEHHE AKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHel1lne HeMeTaulbl U UX COSUHEHUS.

Metayibl M X COeIMHEHUS

OO0mmas xapakTepucTUKa XUMHUYECKHX AJIEMEHTOB — METAJUIOB HA OCHOBAaHHUH UX TOJIOXKe-
Hus B [leproanueckoil cucreme xumMudeckux anemMeHToB 1. M. MeneneeBa u CTpOE€HUs aTOMOB.
Crpoenue MeramioB. Meramnueckas CBs3b M METAJUIMYECKAs] KPUCTALUIMYECKAs pEHIETKa.
DNEKTPOXUMHUYECKUH psifl HApsKeHU MeTaluioB. PU3NUYECKue U XMMUUECKUE CBOMCTBA METall-
noB. OOue cnocoObl monyueHus: MetauioB. [loHaTre 0 KOppo3uu MeTaioB, OCHOBHBIE CIIOCO-
OBl 3aLUTHI UX OT KOppo3uu. CriaBbl (CTalb, YyryH, JOPATIOMUHUANA, OpOH3a) U UX MPUMEHEHUE
B OBITY M TPOMBILIEHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanueckoi cuCTEME XMMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE UX aTOMOB, HAaXOXACHHE B Npupoae. PU3NYECKHE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[I{erouHO3eMENBbHBIE METAUIBI MATHANM W KaJbLUi: NOJIOKEeHUE B [lepuonndeckoi cucre-
Me XuMndeckux meMeHToB [l. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOKJEHUE B MIPUPOJE.
DuU3NYeCKne U XMMHUYECKHE CBOMCTBA MarHusl U KajablHs. BaxkHeNIMe COCAUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, o). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHuit: nonoxenue B [lepuognueckoit cucreme xumuueckux snementon J1. 1. Men-
JIeJIeeBa, CTPOCHUE aToMa, HaXOXAeHNE B Ipupoje. Pusnueckue 1 XMMUYECKUE CBOMCTBA ajlto-
MuHUS. AMQpOTepHbIE CBOMCTBA OKCUA U THAPOKCH/IA aTFOMUHUS.

Keneso: nonoxxenne B [lepuonnueckoi cucreme xummuueckux snementos J[. . Menne-
JjeeBa, CTPOGHHE aToMa, HaXxoxk/ieHue B npupoje. Gusndeckre 1 XUMUYECKUE CBOICTBA Kele3a.
Oxkcuabl, ruapokcubl u conu xenesa (II) n xenesa (I1I), ux cocras, cBoICTBa U NOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIaBOB, MX (PU3UUYECKUMHU CBOICTBaMU, U3yye-
HUE Pe3y/bTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HMCIOJIb30BaHUE BHAEOMATEPUANIOB), OCOOEH-
HOCTE B3aUMOJICHCTBUS OKCUA KaJbIUs U HATPUA C BOJOM (BO3MOYKHO HMCIIOIb30BaHUE BUAEO-
MaTepHaJioB), UCCIEIOBAHNE CBOMCTB KECTKOW BOJIBI, IIPOIIECCa TOPEHUS JKejle3a B KUCIOPOJIe
(BO3MO’KHO MCIOJIB30BAHNE BUIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX peaKLuil
Ha MOHBI: MarHUs, KaJbIus, aTIOMUHUS, ITMHKa, xene3a (II) u xenesa (III), menu (1), HaGmrozae-
HUE U ONHCaHUE MPOILECCOB OKpAIIMBaHMs IJJAMEHM MOHAMM HATpuUs, KaIWUs U Kanblus (BO3-
MO’KHO MCIIOJIb30BaHHE BHJIEOMATEPHAIIOB), MCCIEeI0OBaHNE aM(OTEPHBIX CBOMCTB THIPOKCH]A
IIOMUHMS U TMJIPOKCHJIA LIUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aJa4 1o TeMe «Baxnelmme
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyxKamoLas cpeaa



BemectBa u maTepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe HCHOJIb30BAHUE
BEIIECTB U XUMHUYECKHUX peakiuil B ObiTy. [lepBas momolus Npu XUMHUYECKUX OXKOraxX U OTpaB-
JICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYKarollen cpelbl (MpeaenbHas A0MycTUMas KOHIIEHTPAIs
BemecTs, ganee — [1JIK). Poib xumun B permeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meosicnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPU U3YYEHUU XMUMHUHU B 9 Kjacce OCYIIECTBIISIETCS
yepe3 UCHOJb30BaHue KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATUH, SBISIOLIUX-
CA CUCTEMHBIMHU JIJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01mue ecTecTBEHHO-HAayuYHbIe MOHTHS: HAay4yHBIM (hakT, rUmoTes3a, 3aKOH, Teopus, aHa-
JU3, CHUHTE3, KJIacCU(UKAIHs, TICPUOJIUIHOCTh, HAOJIOJCHNE, SKCIIEPUMEHT, MOJCIIMPOBAHHE,
U3MepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAIIbI.

®usuKa: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIMBI, PATHOAK-
TUBHOCTbH, MOJIEKYJIa, DIEKTPUUECKUI 3apsijl, MPOBOJHUKH, IOTYIIPOBOJHUKHU, JUIEKTPUKH, (O-
TORJIEMEHT, BEILIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, pacTBOP, PACTBOPH-
MOCTb, KpUCTAJNINYEeCKas PelETKa, CIUIaBbl, (PU3NUECKHe BEIUYUHBI, €UHUIIBI U3MEPEHUs, KOC-
MHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOAbI, MMOJE3HbIE UCKOMae-
MBbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yabTaThl OCBOEHUS MTPOrPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus 1OCTH-
raroTcs B XoJie 00y4eHHsI XUMHUM B €TUHCTBE YU€OHOH M BOCIIUTATEIbHOM AEATENIbHOCTU B COOT-
BETCTBUU C TPAJUIIMOHHBIMH POCCUICKUMHU COLMOKYJIbTYPHBIMU M JIYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPHUHATHIMUA B OOIIECTBE IMpaBUJIaMM M HOPMaMM TOBEACHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMONO3HaHMs, CAaMOPA3BUTHSI U COLIMATIU3ALIUN O0YyYaOIUXCSL.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CH-
CTEMOM NMO3WUTHBHBIX LIEHHOCTHBIX OPHEHTALIMI M PACIIMPEHUE ONBITA IEATEIIBHOCTU Ha €€ OC-
HOBE, B TOM YHUCJIE€ B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HayYHOMY
HaCJIe/IMI0, TOHUMaHMs 3HaYeHUs XMMHUYECKOH HAyKH B KM3HHM COBPEMEHHOTO OOIECTBa, CIO-
COOHOCTH BIJIAJIETh JOCTOBEPHON MH(pOpMAIUEil O MepeoBbIX TOCTUKEHUSX M OTKPBITHSIX MHU-
POBOI M OTEUECTBEHHOW XUMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa
1 00IIEeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS

IIPEJICTABJICHNS O COLMAIBHBIX HOPMax M MPaBWJIaX MEKIMYHOCTHBIX OTHOUICHWH B KOJI-
JeKTHBE, KOMMYHHKAaTHMBHON  KOMIIETEHTHOCTM B  OOILECTBEHHO  IIOJIE3HOHM,  yueO-
HO-HUCCIIEI0BATEIbCKON, TBOPUECKOM U IPYTUX BUAX IEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpas3-
HOW COBMECTHOM JeSITeIbHOCTH IPHU BBHIOJHEHUH Y4EOHBIX, MTO3HABATENbHBIX 33/]a4, BBIIOIHE-
HUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3aHUU YYEOHBIX IPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHHU-
MaHHMIO M B3aUMOIIOMOIIM B TPOLIECCE 3TOM Y4eOHOW NesITeIbHOCTH, TOTOBHOCTH OIICHUBAThH



CBOE MOBEICHUE U MOCTYNKU CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIECTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHYECKUE MPEJICTABICHUS O BEIIECTBE M XMMHUYECKON peakiiu, COOTBETCTBY-
IOILIME€ COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIINE OCHOBY JIJIsi IOHUMAHMUS CYIII-
HOCTU HAay4HOUH KapTHHBI MUpPA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPU-
POJIbI, B3aUMOCBSI3AX YeJIOBEKa C MPUPOIHON CPeIoi, O pOJIM XUMHUHU B TTO3HAHUU ITUX 3aKOHO-
MEpPHOCTEH;

MO03HABATEIILHBIE MOTHUBBI, HAIIPABIICHHBIC HA TOJYYCHNE HOBBIX 3HAHUHU MO XUMHH, HEO0-
XOJIUMBIE NI 0OBSICHEHHUsI HAOIIOAAeMbIX MPOIECCOB U SIBJICHMI, MO3HABATEIbHON, HH(OpMa-
[IMOHHON M YUTATEIhCKON KYIbTYPHI, B TOM YHCJIC HABBEIKOB CAMOCTOSATEIBHOU PaboThI C yueo-
HBIMH TEKCTaMH, CIPAaBOYHOMN JUTEPaTypOl, NOCTYIHBIMU TEXHUYECKHUMH CPEICTBaMU HH()OP-
MallMOHHBIX TEXHOJIOTHII;

MHTEpeC K 00Y4YEeHUIO U MMO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K Ca-
MOOOpPa30BaHUIO, MPOCKTHOW W HCCIICIOBATEILCKON ACSITEILHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBICHHOCTU U YPOBHs 00y4YEeHHS B HajbHEHIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPHbI 310POBbSI:

OCO3HaHHE IICHHOCTH HU3HHU, OTBETCTBEHHOT'O OTHOILEHUSI K CBOEMY 3/I0POBBIO, YCTAHOB-
KM Ha 3/I0pPOBBIH 00pa3 >KM3HU, OCO3HAHUE MTOCIICICTBUI U HEMPHUATHE BPEIHBIX MPUBBIYEK (yI10-
TpeOJIeHHs aJIKOToJIsl, HAPKOTUKOB, KYPEHHsI), HEOOXOAUMOCTH COOIOICHUS MpaBui 6e30MacHo-
CTH TPHU OOpAIIEHUH C XUMHUYESCKIMH BEIIECTBAMH B OBITY U pealbHON KHU3HU;

5) TpyA0BOro BOCIMTAHUS:

HWHTEPEC K MPAKTUYECKOMY U3YUYEHHUI0 TTpodeccrii u Tpyna pa3IMuHOro poja, yBaXKeHHE K
TPYLy U pe3yibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS MPEAMET-
HBIX 3HAHUN IO XUMHH, OCOZHAHHBIA BHIOOP WHIANBUIYAILHONW TPAEKTOPUH MPOJIOHKCHHS 00pa-
30BaHUA C YUETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB
U MOTPEOHOCTEH, YCIIEITHOM TPO(eCCHOHANBEHOMN NeATEIFHOCTH U PAa3BUTHS HEOOXOIUMBIX yMe-
HUH, TOTOBHOCTH aJaITHPOBATHCS B MPOPECCUOHATBHOMN Cpe/IE;

6) PKO0JIOrMY€eCKOro BOCIIUTaHHUA:

HKOJIOTMUYECKH I[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBaHUs, TIOHUMAHUE IIEHHOCTH 3J0POBOTO M 0€301acHOro o0pas3a KU3HH, OT-
BETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3UYECKOMY U MICUXMUYECKOMY 3J0pPOBBIO, OCO3HA-
HUE IIEHHOCTHU COOJIIO/ICHUSI TIpaBUiI 0€30IMIacCHOTO MOBEICHUSI TIPU paboTe C BEIIECTBAMH, a TaK-
K€ B CUTYAIUAX, YTPOXKAIOLIUX 3JOPOBBIO U JKU3HU JIIOICH;

CITOCOOHOCTH TIPUMEHATHh 3HAHMSI, TIOJTy9aeMble MPU MU3YYCHUH XHMHH, JJI PEUIeHUs 3a-
Jlad, CBSI3aHHBIX C OKpY)Karollell MpUPOJHON CpelioH, [Uisl MOBBIIEHUS YPOBHS SKOJIOTUUYECKOU
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJ0B XUMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MetanmpeaMeTHBIX pe3ybTaTOB BBIIEISIOT 3HAYUMBIEC 711 (DOPMUPOBAHUS MU-
POBO33peHHUsI OOIICHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, IPUHIUI, TUIOTEe3a, (PaKT, CUCTEMA, MPO-
1IeCC, IKCIEPUMEHT M JPYroe.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yHHUBEpCalbHbIe ydeOHbIe NeHCTBUs (ITO3HABaTeNbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHEIE), KOTOPhIE 00ecrnednBaroT (popMupoBaHUEe TOTOBHOCTH K Ca-
MOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM e TeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble jiornyeckue AeicTBUA:

YMEHUS UCIOJIb30BATh MPUEMBI TIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUMN: PACKPbI-
BaTh CMBICII XUMUYECKHUX MOHATHH (BBIACIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH B3au-



MOCBSI3b C JPYTUMU MOHSATHIMMU), HCIIOJIB30BATh MOHATUS 111 OOBSICHEHUS OTACTIBHBIX (DAKTOB U
SBJICHUH, BHIOWpATh OCHOBAHUSI U KPUTEPHUU JJIS KIACCU(PUKALUU XUMHUYECKUX BEUIECTB U XH-
MHUYECKUX PEAKIMH, YCTaHABIMBATH MPUYMHHO-CICICTBCHHBIEC CBS3U MEXKIY O0bEKTaMHU H3y4de-
HUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, A€IyKTHUBHBIC, 10 aHAJIOTUH), AENaTh
BBIBOJIbI U 3aKJIFOUEHHUS;

yYMEHHE MPUMEHTh B Mpollecce MO3HAHUS MOHATUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3YEMBIE B XUMHUH, IPEOOPA30BBIBAThH IIUPOKO IPHU-
MEHSIEMbI€ B XMMHH MOJIEJIbHBIC MPEJICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XU-
Muueckass (opMmylna M ypaBHEHHE XHUMHYECKOW peakuud — NpU peleHun y4deOHO-
MO3HABATEJIbHBIX 3a/1a4, C Y4ETOM STUX MOJENbHBIX MPEICTAaBICHUI BBISBISATh U XapaKTEPU30-
BaTh CYIIECTBEHHBbIC NMPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX
peaxiuii, BBISIBIATH 00IIKME 3aKOHOMEPHOCTHU, MPUYMHHO-CIICICTBEHHbIE CBSI3U U MPOTUBOPEUUS
B U3Y4aEMBbIX IIPOLIECCaX U SBJICHUSAX.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHME HCIOJb30BaTh IOCTABJIEHHbBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTa I103HAHUS, a
TaKk)Ke B Ka4eCTBE OCHOBBI JIsl (JOPMUPOBAHUS TUTIOTE3BI 110 TPOBEPKE MPABUIBHOCTH BHICKA3bI-
BAEMBIX CYKJICHHI;

NPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIlMM M TPOBEIACHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IIPOIIecca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3ynbTaT, GopMyIupoBaTh 0000IIEHUS U BBIBOJBI [0 pe3ysbTaTaM IMPOBEAEHHOTO OMBITA, HC-
CJIEZIOBAaHUS, COCTABIIATH OTYET O MPOAETaHHOI pabdoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUI0B
U GOpM MPEICTABICHMSI, TOTYyYaeMyI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs IUTepaTypa
XUMHUYECKOTO COJIEp’KaHusl, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUYECKH OLCHH-
BaTh NPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh Pa3INdHble METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMaILUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOIMMBIX JJIsl BBIITOJHEHHs YUE€OHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THIMA, MPUOOPETEeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUSA HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAZIEHHE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY INpeAcTaBieHuss HHPOp-
MalMy ¥ WUTIOCTPUPOBATh pelllaeMble 3aJjaul HECIO0KHBIMU CXEMaMHM, AUarpaMMaMu, IpyTuMu
dbopmamu rpadUKu ¥ UX KOMOWHALIUSIMHU;

yYMEHHUE UCIOJIb30BaTh U aHATM3UPOBATh B MpoIlecce YUeOHOH U UCCIe0BaTENIbCKOM aes-
TEIbHOCTU MH(OPMALIMIO O BIUSHUU IPOMBIIIIEHHOCTH, CEILCKOT0 X03s5ICTBa U TpaHCIIOpTa Ha
COCTOSIHME OKPYKaroLEeH IPUPOJHON Cpebl.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

YMEHUS 3aJaBaTh BOIPOCH! (B X0/1€ JAuajiora u (Win) JUCKYCCHM) IO CYIIECTBY 00Cyx1ae-
MOM TeMbl, (OPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS IPEITOKEHHON
3a/1a4u;

YMEHHMSI PEACTABIATH MOJyYEeHHBIE PE3yJIbTaThl TO3HABATENBHOMN JAEATEIbHOCTH B YCTHBIX
Y IIMCBbMEHHBIX TEKCTaxX; J€JIaTh MPE3ECHTALMIO PE3YIbTATOB BBIIIOJHEHUS XMMHUYECKOTO JKCIIe-
puMeHTa (71a00paTOPHOTO OMBITA, TAOOPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIIbLHON U
UCCIIEIOBATEIbCKON IEATEIFHOCTH MPU PEIICHUH BO3HUKAIOIINX Mpo0IeM Ha OCHOBE yuéra 00-
IIMX UHTEPECOB M COIJIACOBAHMS MO3ULUN (00CYX AeHHs, OOMEH MHEHUSIMHU, «MO3TOBbIE LITYp-
MBD», KOOPAMHALIUS COBMECTHBIX ACUCTBUM, ONPEACIICHUE KPUTEPUEB 10 OLIEHKE KAaueCTBA BbI-
MTOJTHEHHOU pabOTHI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:



YMEHHE CaMOCTOSATEIBHO ONMPEIENSITh MEeNU ACSITeIbHOCTH, JIAHHPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
Haubosee 23QPEeKTUBHBIC CIIOCOOBI pellleHUs] YIeOHBIX U TTO3HABATEIBHBIX 33124, CAMOCTOSITEIIb-
HO COCTaBJISITh UJIM KOPPEKTHPOBATH MPEITI0KEHHBIA alTOPUTM JCHCTBHI IPU BBIMOJIHEHUU 3a-
JaHWI ¢ Y4ETOM IMOJIYICHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OILICHUBATh COOTBETCTBHUE MOIYYCHHOIO Pe3yjIbTaTa 3asBJICHHON LIeJH, YMEHHE HCIOJIb30BaTh U
AHATM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJIaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ybTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJICpXKAHHS, YCTa-
HOBJICHHOTO JaHHOHW (penepanbHOi pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE 00ydarolu-
MUCSI HAyYHBIC 3HAHUS, YMEHUS M CIIOCOOBI NEHCTBUH, crienududecKue JUisi MpeAMETHON 00Jia-
CTH «XUMHUS», BUABI JEATEIBHOCTH 0 MMOJIYYEHUI0 HOBOTO 3HAHUS, €r0 UHTEPIpETaIiu, IPeod-
Pa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOyuenus B 8 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OT-
paxatb cHOPMHPOBAHHOCTD y 0OYJAIOIINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUM: aTOM, MOJEKYJIa, XUMUYECKUI
AIIEMEHT, POCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOAHOPO/-
Hasl), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJspHasi Macca, KOJIIMYECTBO Be-
[IeCTBA, MOJIb, MOJISIPHAST Macca, MaccoBasi JIOJII XUMUYECKOTO 3JIEMEHTAa B COCIHUHE-
HUU, MOJISIPHBIA 00BEM, OKCHUJI, KHCIIOTa, OCHOBAHHE, COJIb, AICKTPOOTPHUIIATSILHOCTb,
CTETEeHb OKHUCIICHUS, XUMUUYECKasl peaKkius, KiacCuuKalusa peakuui: peakiuu coelu-
HEHUS, PEAKINH PA3JIOKCHUS, PEaKIUU 3aMEICHHUs, PeakIuu 0OMeHa, 9K30- M DHJIO-
TEPMHUECKUE PEaKIUH, TETUIOBON 2PPEeKT peakiuu, AApo aToMa, dJIEKTPOHHBINA CIOM
aToMa, aTOMHasl OpOUTAIb, PAINYC aTOMa, XUMUIECKasl CBSI3b, TOJISIPHASI M HETIOJISIpHAS
KOBaJICHTHAas CBsI3b, MIOHHAS CBS3b, HOH, KATHOH, aHHOH, PacTBOp, MaccoBas JI0Jis Be-
niecTBa (MPOIEHTHAs KOHIICHTPAIHs) B paCTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSTH 3TH TO-
HSATUS TIPU OTIMCAHUU BEIIECTB U UX MPEBPALICHUIA;

® ICIOJIb30BAaTh XUMUYECKYIO CUMBOIIMKY JUISl COCTaBJICHHs ()OPMYII BEIIECTB U ypaBHe-
HUM XUMUYECKUX PEaKLUN;

® ONpeNeNsITh BaJCHTHOCTH aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIMHCHUSAX, CTCTICHb
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COSAMHCHUSX, MPUHAIIC)KHOCTH BEIIECTB K OIpe-
NENEHHOMY KJaccy COeAMHEHUN Mo GopMynaM, BUJI XUMUYECKOU CBS3H (KOBaJIGHTHAs
Y MOHHAsI) B HEOPTaHUICCKUX COCTMHEHUSX,

e packpsiBath cMbich [lepuoamueckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX TIO-
noxeHus B [leproanyeckoit cucreMe, 3aKOHOB COXPAaHEHUST MAaCChl BEIIECTB, IIOCTOSTH-
CTBa COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUCHHsI, 3aKOHA ABOTaJIpo;

® OIUCHIBATh W XapaKTepU30BaTh TaONHMUHYIO (hopMy [lepnoanyeckoil CUCTEMBI XUMHU-
YECKHMX DJIEMEHTOB: pas3inyaTh MOHSITHS «TJIaBHAS moAarpynna (A-rpymma)» u «modod-
Hast noarpymnmna (b-rpymma)», Manpie u OONbIIHNE MEePUOIbI, COOTHOCUTH 0003HAUYCHUS,
KOTOpBIe UMEIOTCS B Tabmuie «[lepuogndeckas cucTeMa XMMHYECKHX 3JIeMEHTOB /1.
W. MenpeneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sijapa, o0Iee YHCiIo AIIEKTPOHOB U pacrpeielieHne UX 1o
AIIEKTPOHHBIM CJIOSIM);

e iaccu(UUIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peaxiuu (10 YKCIy U COCTaBY Y4aCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIIOBOMY 3(-

exry);



XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKUE CBOWMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, TOJTBEPXk/Iasi ONMUCAHHWE MPUMEPAMH MOJCKYJSPHBIX YpaBHEHHH COOTBET-
CTBYIOIIMX XUMHUYECKUX PCAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHUSI XUMHYCCKHIX TPEBPALICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO I MOJIIPHYIO MacCChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XHMUYECKOHN pEaKIinm;

OPUMEHSATh OCHOBHBIE OINEPAlMU MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHNIO, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBCHHBIX CBS3€H — JUIS M3YYCHUS] CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIIUH,
€CTeCTBEHHO-HAYYHBIC METOJbI MMO3HAHMS — HAOIIOJCHHE, U3MEPEHHUE, MOJICIHPOBaA-
HUE, DKCIICPUMEHT (pealIbHbIA U MBICIICHHBIH );

CJICZIOBATh MPaBHJIAM IOJIb30BAHM XMMUYECKOH MOCYA0H U J1abopaTOpHBIM 000PYHO-
BaHHMEM, a TAK)Ke MMpaBmiiaM OOpaIIeHHs C BEUIECTBAMHU B COOTBETCTBHH C MHCTPYKIIH-
SIMU TIO BBITTOJHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB O TIOJYYCHHUIO U coOMpa-
HUIO Ta3000pa3HbIX BEIIECTB (BOIOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OTIpENIeIEHHOM MaCcCOBOM J10JIeH pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M MPOBOIUTH
XUMHYECKHE SKCIEPUMEHTHI 110 PAaCcIiO3HABaHUIO PACTBOPOB IIETIOYEH M KUCIOT C TO-
MOIIBI0 UHIUKATOPOB (J1akMyc, heHonTanent, MEeTUIOPAHK U APYTHUE).

K xonmy oOydenus B 9 kjacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OT-
paxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHUOH, ITPOCTOE BELLIECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKas pPEaKlMsl, XUMUYECKas
CBSI3b, TEIUIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJIEKTPOJIUTHI, SJEKTPOIUTHUECKAs IUCCOLUAINS, PEaKIMd HOHHOro oOMeHa, Karta-
JN3aTOp, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIE pEaKluu, OKHUCIH-
TEJIbHO-BOCCTAHOBUTENIBHBIE PEAKLUU, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHUE H
BOCCTAHOBJIEHHE, AJUIOTPOIUs, aM(POTEpPHOCTb, XUMUYECKas CBsI3b (KOBaJECHTHAsI, HOH-
Hasl, MeTaJUIMYecKast), KpUCTaNINUecKasi penérka, KOppo3us MEeTajluloB, CILIaBbl, CKO-
pOCTh XUMHYECKOW peaKnHu, peeabpHo nonyctuMas konueHtpamus [1JIK Bemectsa;
WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHUX MOHITHH U IPUMEHATH TH 10-
HATUS TIPY ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;

HCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJI€HUs (OPMYJI BEUIECTB U ypaBHE-
HUM XUMUYECKUX PEaKLUN;

OTIPEIeNATh BAJIEHTHOCTh U CTENEHb OKHCIIEHUS XUMUYECKUX DJIEMEHTOB B COEIMHE-
HUSX PA3JIMYHOTO COCTaBa, MPUHA/JIEKHOCTh BEUIECTB K ONpPEAEIEHHOMY KJIACCy CO-
€IMHEHUH 1o opMyiaM, BUJI XUMHUECKOM CBS3U (KOBAJIEHTHAs, HOHHAsI, MEeTaJJTnye-
CKasl) B HEOpPraHMYECKUX COEAMHEHUSX, 3apsA] HOHA M0 XMMHUYECKOH (popmyre, Xxapak-
TEp Cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEAMHEHUH, TUI KPUCTAIIINYECKON
PELIETKN KOHKPETHOIO BEIIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. Y. MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHUMAaHME: ONMHCHIBATh U XapaKTepu3oBaTh TabinuHyto ¢opmy [leproanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATUS «rJaBHas mnoArpynmna (A-
rpymnmna)» u «obdounas noarpynna (b-rpynma)y, mansie u 60JbIINE TEPUOBI, COOTHO-
CUTh 0003HAUYEHHUSI, KOTOPbIE UMEIOTCSI B MEPUOANUECKON Tabiule, ¢ YUCIOBBIMU Xa-
paKTEPUCTUKAMHM CTPOECHMSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsj sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH



o0111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U WX COCTUHEHHI B Mpejie-
JaX MajbIX MEPUOJIOB U INIaBHBIX MOATPYII C YIETOM CTPOCHHUS UX aTOMOB;
KJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTAaHMYECKHUE BEIECTBA, XUMUICCKUE
peakiuu (110 YUCIy U COCTaBY YYaCTBYIOIIMX B pEaKlUU BEIIECTB, MO TEIIOBOMY 3(-
(dexTy, Mo U3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX YJICMCHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U clienu(pUYeCKue XUMUYECKUE CBOMCTBA IMPO-
CTBIX U CIIO)KHBIX BEIIECTB, MOJATBEP)KIasi OMUCAHHE MPUMEpPaMH MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS 3JEKTPOIUTUYECKON TUCCOLUAIMN KUCIIOT, IEJI04Yel U CONeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO0 OOMEHa, YpaBHEHUS PeaKIIUid,
MOATBEPKIAIOIINUX CYIIECTBOBAHME M€HETUYECKON CBS3M MEX]Y BEIIECTBAMHU pa3iny-
HBIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEICTBOM CO-
CTaBJICHUS JIEKTPOHHOTO OajlaHCca 3TUX PEaKIIMii;

MIPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHAYECKOTO 3JIEMEHTa 10 (hopMylie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOMN peaKkinu;

coOJII01aTh TPAaBWJIA TOJIb30BAHUSI XUMUYECKON MOCYA0N U JIabOpaTOpHBIM 000PYI0-
BaHUEM, a TaKXe MpaBuia 0OpalIeHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIMSI-
MU I10 BBITIOJHEHUIO JTAOOPATOPHBIX XMMHYECKUX OTBITOB IO MOJYYEHHUIO H COOUpa-
HUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIINH, TMOATBEPKIAIOIINE KAUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUA-, OpoMuUa-, HoaUI-, KapOoHat-, pocdar-, cu-
JUKaT-, Cyab(haT-, THAPOKCUA-UOHBI, KATHOHB aMMOHHS U MOHBI M3yYEHHBIX METal-
JIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENBHOCTH — aHAJW3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMATU3alINIO, BBISIBICHUE MPUINHHO-CIECTBEHHBIX CBSI-
3€d — I U3YyYEHHS CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIMM, €CTECTBEHHO-HAYYHbIC
METO/IbI TIO3HAHMSI — HAOI0IeHNE, U3MEPEHNEe, MOAETUPOBaHNE, SIKCIIEPUMEHT (pealib-
HBI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne  HaumeHoBaHme pa3jiejioB M TeM KoJsun4yecTBOo 4acoB duekTpoHHbIE (LM (pPOBbLIE)
n/n NporpaMmMal Bceero KonTtpoJjibHbie IIpakTHyeckune o0pasoBaTe/IbHBIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
11 | ormmern oot nn. |3 ) Bubmuorera LIOK
TeNLHOCTH TeI0BeKa https://m.edsoo.ru/7f41837¢c
12 BemrectBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 Bbu6moteka [JOK
OKCHIaX https://m.edsoo.ru/7f41837¢c
29 Bogopoa.llonarue o kucnorax u ] 1 bu6nunoreka LIOK
COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [lonsitue 06 oc- 5 1 1 bubmmnoreka HOK
HOBaHUIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
) HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucrema xumudeckux d1emenToB /I, M. Menneneesa. CTpoenne aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUH

[Iepnonnueckuit 3akoH u Ilepuo-

31 JMYecKasi CHCTEMa XUMUYECKUX 7 bubnmnoreka [JOK
' anemenToB J[. . Mennene-eBa. https://m.edsoo.ru/7t41837¢
Crtpoenue atoma
39 Xumuueckas cBsizb. OKHCIUTETb- 3 1 bubmuorexa [JOK
) HO-BOCCTAaHOBHUTEJIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837¢
Hroro no paszneny 15 Bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢c
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Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

I[TPOI'PAMME 68 4
9 KJIACC
Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KosnyecTBO 4yacoB deKkTpoHHbIE (LM (pPOBbLIE)
n/m Bcero Kontpoabubie IIpakTuyeckue oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUMH4YeCKHEe peakun
1.1 [loBTOpenue u yrinyOneHue 3HaHUM OCHOBHBIX pa3ae- 5 1 Bbu6moteka [JOK
JIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaAKIUil 4 bubanoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 DIEKTPOUTHYECKAs AUCCOUALHS. XUMUYECKUE pe- 8 1 bubmmorexa [JOK
aKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszueny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
2.1 OO011ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 4 bubmuoreka [IOK
VIIA-rpynnsl. I'anorenst https://m.edsoo.ru/7f41a636
22 OO011ast XapakTepUCTHKAa XUMHUECKUX 3JIeMeHTOB VIA- 6 bubmuoreka [IOK
rpynnsl. Cepa 1 e€ coeJuHEHUs https://m.edsoo.ru/7f41a636
2.3 OO0m1as XxapakTepUCTUKAa XUMHUYECKUX 2JIeMEHTOB VA- 7 bubmuoreka [JOK
rpymnmsl. A30T, pochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO11ast XxapakTepUCTHKAa XUMHUECKUX dJIeMeHTOB IVA- 8 1 bubmuoreka [IOK
rpynnsl. YTiaepoa u KpEMHUHN U X COeAMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
3.1 OO01Me CBOMCTBA METAIIOB 4 bubmuorexa [{OK

https://m.edsoo.ru/7f41a636
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3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 | BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

Utoro no pazgeny 3

PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INIOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Ne Tema ypoka Kosaun4vecTBo 4acoB JIeKTPOHHBbIE HU(POBHIE
n/m Bcero Kontposabubie IIpaktuueckne  00pa3’oBaTebHbIE PpeCypChl
padoThI padoTsI
1 IIpenmer xumuun. Poiab XuMHUM B KU3HU YEIOBEKA. 1 bubnunorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITousgaTue o MeTonax MO3HAHUSI B XUMUU 1 bu6nmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [MpakTudeckas padora Ne 1 «[IpaBmia paboTsl B J1a- 1 bubmmoreka [JOK
OopaTopuu ¥ MPUEMBI OOpAIICHHS C J1JA00PATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTeie BemecTBa 1 cMecH. CriocoObl pasieeHus 1 bu6nmorexa LIOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktudeckas padora Ne 2 «Pasznenenue cmeceit (Ha | 1 bubmmoreka [JOK
MIpUMEPE OYUCTKH ITOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBHI. 3HAKU (CUMBOJIbI) XMMHYe- 1 bubmmnoreka HOK
CKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIOXKHBIE BELIECTBA 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 3aK0OH TOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas 1 bubmuoreka [IOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OtHocuTtenbHas arToMHas macca. OTHocuTenbHas Mmo- | | but6mmorekxa [IOK
JEKyJIsIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMUYECKOI0 3JIeMEHTa B COeIMHE- 1 bubnunorexa LIOK
1307011 https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BeuiecTBa. Monb. MosnsipHas macca 1 bubmuoreka [JOK
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https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKue U XUMUYECKHE SIBICHUS. X UMUYECKas bubnmoreka [IOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NPOTEKAHUS XUMUYECKHUX pe- bu6muoteka [JOK
aKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACChl BEIIECTB. XUMHUYECKHUE bu6nmmoreka [IOK
yYpaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brprunciienust KoJinuecTBa, MacChl BEIIECTBA 10 ypaB- bubnmoreka [JOK
HEHUSM XUMHUYECKUX PEaKLi https://m.edsoo.ru/ff0d5708
18 Kitaccupukanuss XUMHUYECKUX peakiuii (COSTMHCHHSI, bubmmoreka [JOK
pasoKeHMs, 3aMeleHUs, 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEIUCT. bu6nmorexa LIOK
O06001IeHne U cucTeMaTu3aus 3HaHUN https://m.edsoo.ru/ff0d40c4
20  KontpompsHas pabora Nel mo reme «BemiectBa u xu- Bu6mmoteka [JOK
MUYECKHE PEAKIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kucnopon bubnuoreka [IOK
— 3JIEMEHT U MpocToe BeecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®usnyeckue U XMMHUYECKHE CBOMCTBA KUCIOpOa bubnmnoreka HOK
(peakuuu okucienus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
23 CniocoObI Moy4eHus KUCIopo/ia B 1a00paToOpuu 1 bubnmnoreka [JOK
IpOMbINUIEHHOCTH. [IpumMeHenne kuciopoaa https://m.edsoo.ru/ff0d497a
24 TemoBoit 3 (PekT XuMUUECKON peaKIiu, MOHITHE O bubmmoreka HOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U SHIOTEPMU- https://m.edsoo.ru/ff0d4790
YECKHUX PEaKIIMIX
25 TorumBo (HedTh, yroias U MeTaH). 3arpsa3HeHne BO3- but6mmorekxa [IOK
JyXa, CIIOCOOBI €r0 MPEIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas padora Ne 3 o teme «llomydenue u bubmuoreka [IOK
cobupaHue KUCIOPO/ia, U3YICHHE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27  Bomopoa — 3JI€MEHT U IPOCTOE BEILECTBO. bubmunorexa [IOK
Haxoxzaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 ®dusnueckue 1 XUMUIECKHE CBOMCTBA BOJAOPOIA. bubmuoteka [IOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KHUCITOTAX U COJISIX bubnmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 | CmocoOslI oJTydeHust BOAOPOA B TAOOpaTopuu bubnmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas padora Ne 4 o teme «llonmyuenue u bu6nmmoreka [IOK
coOupaHue BOJOpOa, U3yUYE€HHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
32 MonsipHblil 00bEM ra3oB. 3akoH ABOTaapo Bu6muoteka [JOK
https://m.edsoo.ru/ff0d542¢
33 Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA ra3a 1o bubnunoreka LIOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB 10 YPaBHEHUIO PEAKIIUU bu6nmorexa LIOK
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHUH T'a30B https://m.edsoo.ru/ff0d5708
35 DdU3NYECKUE U XUMUYECKUE CBOMCTBA BO/IbI bubnuorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 MHIUKATOpaX bu6nmorexa LIOK
https://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBopuTens. HacbllieHHbIE 1 HEHACHI- bubmmoteka IIOK
LIEHHbIE pacTBOpbI. MaccoBas 101 BELIECTBA B pac- https://m.edsoo.ru/ff0d5b40
TBOpE
38 [TpakTiueckas pabota Ne 5 mo reme «IIpurorosnenue bu6nmorexa LIOK
pacTBOPOB C OMpPEACIIEHHON MacCOBOM J0JIEH pacTBO- https://m.edsoo.ru/ff0d5Seba
PEHHOTO BEILLIECTBA»
39 KonTponbnas padota Ne2 no teme «Kucnopos. bubnnorexa [JOK
Bonopon. Boma» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKaIys, HOMEHKIATypa but6mmorekxa [IOK
https://m.edsoo.ru/ff0d664e
41 [Tonmydyenue 1 XUMHYECKHE CBOMCTBA KUCIOTHBIX, OC- bubnunoreka LIOK
HOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, KiaccuuKaIus, HOMCHKIaTypa but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 [lonmydyenue u XuMHUYECKHE CBOMCTBA OCHOBAHUM bubnunorexa LIOK
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44 Kucnotsl: cocraB, kiiaccudukaims, HOMEHKJIATypa bubnuorexa [JOK
https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubnmoreka [JOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOJTyJe- bubnuorexa [JOK
HUS, XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
47 [IpakTudeckas padora Ne 6. Pemenue sxkcnepumen- bubnmoreka [JOK
TaJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACChI HEOpra- https://m.edsoo.ru/00ad9b7c
HUYECKHUX COCIUHEHUN)
48 I'enernueckas cBA3b MEXKy KJIaCCAMHU HEOpPraHUYe- bu6nunorexa LIOK
CKHX COCJIMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTU3allUs 3HAHHUH bubnuorexa [{OK
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OCHOBHBIE Ki1ac- bubnnoreka [JOK
Cbl HEOPIraHUYECKUX COCIUHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbIie MOMBITKU KIACCU(PUKAIIMA XUMUYECKHUX D€~ Bbu6moteka [JOK
MEHTOB. [IoHsATHE O rpynmax CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepuoanueckuii 3akoH u [leprnoanueckas cucrema bubnmnoreka [JOK
xuMu4eckux annemeHToB /. . MenneneeBa https://m.edsoo.ru/00ada52c
53 Ileproapl, rpynmbl, HOATPYIIIBI bubnmnoreka [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl bubmuorexa [JOK
https://m.edsoo.ru/00ada342
55 CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEH- bubnmnoreka [JOK
toB [lepuonnueckoii cucremsl JI. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepruCcTHKa XUMHUYECKOT0 3JIEMEHTA 10 €T0 MOo- bubnuotexa [JOK
noxenuro B [lepuoanueckoit cucreme J[. 1. Menne- https://m.edsoo.ru/00ada824
neeBa
57 3nauenne [leproandeckoro 3aKoHa JjIsl pa3BUTHS bubnuotexa [JOK

Hayku U nipaktuku. [, . MenzaeneeB — y4éHbIN,
MEJaror ¥ rpak1aHuH

https://m.edsoo.ru/00ada96e
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58 DJIEKTPOOTPUILIATETLHOCTh ATOMOB XMMHUYECKUX 1 bubnuorexa [IOK
AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMuueckas CBSI3b 1 bubnunoreka LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHasi XuMU4ecKas CBs3b 1 bubmuorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHnTHas HENOJIApHAs XUMUYECKasd CBS3b 1 Bbu6mmotexa [JOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIECHUS 1 bubnuoreka [{OK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEbHO-BOCCTAaHOBUTEIIBHBIE PEAKIIUU 1 bu6nunorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHUCITUTENN U BOCCTAHOBUTEIIH 1 bubnuorexa [{OK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 no reme «Ctpoenue aroma. | 1 bubnnoreka [JOK
XUMHUYECKasi CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHEIil ypok. O000IICHHE U CHCTEMATH3AIHS 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O000IIEHNE U CUCTEMATU3AIIHS 1 bubnmnoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O000IIEHNE U CHCTeMAaTHU3alIHS 1 bubnmnoreka [JOK
3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Tema ypoka KoJsnuecTBo 4yacoB JJIeKTPpOHHBbIE HU(PPOBHIE
n/m Bcero Konrpoabnbsie IIpakruyeckue 00pa3oBaTe/IbHbIe PeCypChl
padoThI padoThI

1 IIepnonnueckunt 3akoH. Ilepuonnueckas cucrema 1 Bu6mmoteka [JOK

xuMudeckux saemeHnToB M. Y. MengeneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYE- 1 bubnuorexa [JOK

CKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HeOpraHuyie- 1 bubnmoreka [JOK

CKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOM CBSI3U U TUIIBI KPUCTAJIMYE- 1 bubnnorexa [JOK

CKHMX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel mo teme «IloBTopenue 1 1

W yrIyOJieHHue 3HaHUH OCHOBHBIX Pa3JIeioB Kypca

8 Kimacca»
6 Krnaccudukanus XuMHUeCKUX PEeaKIHii 1Mo pas- 1 bubnnoreka [JOK

JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsiTHEe 0 CKOPOCTH XUMUYECKOU peakuuu. [1o- 1 bu6mmoreka IIOK

HATHE O TOMOT€HHBIX U T€TEPOTr€HHBIX PEaAKIUAX https://m.edsoo.ru/00adbe9a
8 ITonsaTHEe 0 XMMHUUECKOM paBHOBeCHH. DAKTOPHI, 1 bubmuoreka [IOK

BIIUSIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu u https://m.edsoo.ru/00adc28c

MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 bubmmoteka IIOK

https://m.edsoo.ru/00adcade

10 Teopus PIEKTPOIUTUYECKON TUCCOLUALINH. 1 bubnmnorexa [JOK

CunbHbIe U clla0dble JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHHSI peakui 1 bu6muoreka [IOK

https://m.edsoo.ru/00add448

12 XHWMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUI B 1 bubnunorexa LIOK

CBETE NPEACTABICHUN 00 JIEKTPOIUTHUECKON
JUCCOLMALIUN

https://m.edsoo.ru/00add5d8
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13 XUMUYECKUE CBOMCTBA COJIEH B CBETE MPEACTaB- bu6nmmoreka [IOK
JIeHUH 00 IEKTPOTUTHUECKON JUCCOLUAITIH https://m.edsoo.ru/00add8b2
14 [TonsaTHE 0 ruapoOIU3E CONEn Bu6mmoteka [JOK
https://m.edsoo.ru/00add9d4
15 O06o001meHre U cucTeMaTHU3alysl 3HAHUI bu6nmmoreka [IOK
https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemienue skcnepu- Bu6mmoteka [JOK
MEHTAJILHBIX 3a1auy https://m.edsoo.ru/00addbfa
17 KonTponbHas pabota No2 mo Teme «1eKTpOIH- bubnnoreka [JOK
TUYeCKas Auccoluanys. XMuMUYECKUE pEeakliiy B https://m.edsoo.ru/00addecO
pacTBopax»
18 OO01mmas XxapakTepuCTHKA TaJIOTCHOB. XUMHUYECKHEC bubnmoreka [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xiopooaopon. ConsiHasi KUCJIOTa, XUMUYECKUE bu6nmoreka LIOK
CBOMCTBA, IOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaktuueckas padota Ne 2 o reme «Ilonmyuenue bubnunoreka LIOK
COJIIHOW KHCIIOTBI, U3yYEHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Brrunciienus 1o ypaBHEHHUSIM XUMHUUYECKUX PEak- bubnmnorexa [JOK
LU, €CITM OJIMH U3 PEareHTOB JI1aH B U30BITKE https://m.edsoo.ru/00ade488
22 OO6mas xapakTepucTuka 3j1eMeHToB VIA-rpynmsl bubmmnoreka [HOK
https://m.edsoo.ru/00ade64a
23 AnnorponHbie MoauduKauu cepbl. Haxoxaenue bubmuorexa [JOK
Cephl U €€ COeNMHEHUN B IpUpPOIe. XUMUUYECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
24 CepoBojopo, cTpoeHue, (U3ndecKkrue u XumMude- bu6mmoreka IIOK
CKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnmnoreka [JOK
XUMHUYECKHE CBOICTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
26 XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE MPO- but6mmoreka [IOK

MBIIIJIEHHOTO CII0Cc00a MOJIy4YeHUs CEPHOM KHC-
J0ThI. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpelibl COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a
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27 Brruuciienre MaccoBoi 1071 BbIX0Aa MPOYKTa 1 bu6nmmoreka [IOK
peakiumn https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTHKa SJIECMEHTOB V A-TPYIIITbL. 1 bubmmoreka [JOK
A3oT, pacpocTpaHeHue B IPUPOJIE, PU3HUCCKIE https://m.edsoo.ru/00adeea6
Y XMMHYECKHE CBOMCTBA
29 AmMMuak, ero (pu3NYecKue U XUMUIECKUE CBOM- 1 bubnunorexa LIOK
CTBa, MOJYYCHUE U MPUMEHEHHUE https://m.edsoo.ru/00adf004
30 [IpakTrueckas padota Ne 3 o reme «IlomydueHue 1 bubnuorexa [JOK
aMMHaKa, U3yuyeHUe ero CBONCTB» https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTA, €€ (PU3NUECKHUE U XUMUICCKUE 1 bubnunoreka LIOK
CBOMCTBa https://m.edsoo.ru/00adf306
32 Hcnosb30BaHnE HUTPATOB U COJIEH aMMOHMUS B 1 bubnmoreka [JOK
KauecTBE MUHEPATbHBIX YI0OpEHUH. https://m.edsoo.ru/00adf518
XUMHUECKOE 3arps3sHEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMH a30Ta
33 ®ochop. Oxeun docdopa (V) u pochopnas kuc- 1 bubnnoreka [JOK
701a, GU3NYECKUE M XUMUICCKHIE CBOHCTRBA, I10- https://m.edsoo.ru/00adf68a
Jy4eHHe
34 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHE- 1 bubnmnorexa [JOK
paJIbHBIX y100peHuil. 3arps3HeHne NPUPOIHOM https://m.edsoo.ru/00adfc20
cpensl hochatamu
35 Yrnepon, pacnpocTpaHeHue B mpupoje, Gpusnde- 1 bubnmnorexa [JOK
CKHME€ U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcupl yriaepojaa, ux Gpuanyeckue u XuMude- 1 bu6mmoreka IIOK
CKHE CBOMCTBA. DKOJOTHYECKHE MPOOIEMBI, CBSI- https://m.edsoo.ru/00adfebe
3aHHbIE ¢ OKcuaoM yriaepoaa (IV)
37 YronbHas KUCIOTa U €€ CONU 1 bubmuorexa [{OK
https://m.edsoo.ru/00ae006¢
38 [Tpaktrueckas padota Ne 4 o treme "llonmyuerue 1 bubnuotexa [JOK
yriaekucioro raza. Kauectsennas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1oH"
39 [TepBoHavasibHBIC TOHATHS 00 OPTAHMYECKUX Be- 1 but6mmorexa [IOK
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IIECTBAX KaK 0 COCAMHCHUAX YIJI€poaa

https://m.edsoo.ru/00ac054¢e

40 Kpemuuii u ero coequHeHus bu6nmmoreka [IOK
https://m.edsoo.ru/00ae080a
41 [TpakTtuyeckas padora Ne 5. Pemenue sxcnepu- Bu6mmoteka [JOK
MEHTAJILHBIX 3a/1a4 0 TeMe «BakHele HeMme- https://m.edsoo.ru/00aec0bf2
TaJIJIbI M UX COCTMHEHUSD)
42 Konrtponsnas padora Ne3 mo teme «Baxneiimne Bu6mmoteka [JOK
HEMETAJJIbl U UX COSTUHECHUI https://m.edsoo.ru/00ae0Oe18
43 OO01as xapakTepuCTUKa XUMUYECKUX JIIEMEHTOB bubnnoreka [JOK
— METaJJIOB. MeTalmnyeckas CBsi3b U METAJLJIH- https://m.edsoo.ru/00ael103e
YyecKas KpucTaindeckas pemérka. Guznueckue
CBOWCTBa METAJJIOB
44 XHUMUYECKUE CBOMCTBA METAJJIOB. DJIEKTPOXH- bubmuoreka [{OK
MUYECKHUH psAJl HAPSKEHUM METallIoB https://m.edsoo.ru/00ael156
45 O6mue criocoOb! monydeHus MeTauioB. CIUIaBsl. bubnnorexa [IOK
Bbluucnenus no ypaBHEHUAM XUMUYECKHUX peak- https://m.edsoo.ru/00ael 156
LU, €CITU OJIMH U3 PEareHTOB COJACPIKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bu6mmoteka IIOK
https://m.edsoo.ru/00ael278
47 Il{emouHbIe METAILIIBI bubnunorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Okcuapl ¥ THAPOKCUIBI HATPUS U KU bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [I{enouHoO3eMeNbHBIC METAJIIBI — KAJIBIIMM U Mar- bubmmoteka IIOK
HUMN https://m.edsoo.ru/00ael5e8
50 Baxneiinme coeJMHEHUS KaTbLUS bubmuorexa [{OK
https://m.edsoo.ru/00ael5e8
51 O06001eHre 1 cucTeMaTH3aIus 3HaHUIA
52 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTpaHESHHS bubnuotexa [JOK
https://m.edsoo.ru/00ae1886
53 [TpakTuueckas pabora Ne 6 mo Teme "KEcTkocTh bubnmnorexa [JOK

BOJIbI U METOIBI €€ yCTpaHeHUs "

https://m.edsoo.ru/00aeclae8
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54 AnomMuHUR 1 bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 1 bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
56 Kenezo 1 bu6nmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, Tusipokcu sl U conu xkenesa (1) u xe- 1 bubnuorexa [IOK
ne3a (IIT) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
59 [IpakTuueckas padota Ne 7. Pemenue sxcnepu- 1 bubnmorexa [JOK
MEHTAJILHBIX 3a1a4 1o TeMe «Baxaenmme me- https://m.edsoo.ru/00ae3de8
TaJJIbI ¥ UX COCTMHEHUSD)
60 Brrunciienus o ypaBHEHHSIM XUMHUYECKUX Peak- 1 bubnnorexa [JOK
LU, €CITM OJIMH U3 PEarceHTOB JIaH B M30BITKE WJIH https://m.edsoo.ru/00ael1750
COZICPKUT pUMeECH. BpIunciieHus MacCOBOM
JIOJIY BBIXO0J1a IPOAYKTA PEAKIIUU
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
62 KonrtponsHas padota Ne4 o teme «Baxneimne 1
METAJTBI M UX COCTUHCHUS
63 BemecTBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU 1 bubmuorexa [JOK
YeIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arps3sHEHUE OKPYKAIOIIEH CpeIbl 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae4270
65 Posnib XMUM B pellIeHUH YKOJIOTHUECKUX MPooIeM 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O6001IeHIE ¥ CUCTEMATHU3AIIHS 1 bubnuotexa [JOK
3HAaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblIil ypok. O000IIEHNE U CUCTEMATHU3AIIHS 1 bubnmnorexa [JOK
3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001ICHIE ¥ CHCTEMAaTH3aINS 1 bubnuotexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb?2
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IIpencraBieHHOe TeMaTHYeCKOe IVIAHUPOBAHUE M0 KJIACCAM COOTHOCSTCS C COACPIKAHU-
eM MO/YJisl pado4eil MpPOrpaMMbl BOCIIUTAHUSA «YPOUYHAS 1eATEJIbHOCTb»:

TemaTuueckoe IUTAHUPOBaHHE paboyeil ImporpamMMbl oOecreurBaeT MPHOOIIEHHE O00ydYaro-
IIMXCSl K POCCUICKUM TPaJIMLIMOHHBIM JTyXOBHBIM IIEHHOCTSIM, BKJItOUasi KyJbTYpHbIE LIEHHOCTH CBO-
€l ITHUYECKOH T'PYIIIbI, PAaBUJIa U HOPMbI TOBEJCHHUS B POCCHIICKOM OOIIIECTBE Yepe3 COJCpKAHUE
YPOUHOH JeSATEIbHOCTH 1O npeaMeTy. IIpu u3ydeHun tem yuuTeneM OCyIIECTBIIAETCS PUBICUEHHUE
BHUMAaHU HIKOJIBHUKOB K HCHHOCTHOMY ACIICKTY M3YYaCMbIX HAa YpOKax SIBJICHUH qcpes HOH60p TCK-
CTOB, POOJIEMHBIX CUTYalUH JUIsl 0OCYKAEHUS U Jp.

BocnuTaTenbHblil HOTEHIMA YPOKOB 00€CTIEUMBAETCS TAKKE YEpPEe3 MOTUBALIMIO K IIPEIMETY,
BOCIIUTBIBAIOLIEE COJIEPIKAHKE, aKTUBHbIE (DOPMBI pabOThI, a TaK¥Ke:

. B CUTYyallUU CTOJIKHOBEHHUS Pa3HBIX TOUYEK 3PEHUS IO MOBOAY PEIICHHUs MpOoOeMbl (mpu 00-
CYX/IEHUH, HHUIIMMPOBAHUM BBICKA3bIBAHUS MHEHHUH, yepe3 BbIPAOOTKY OTHOILEHUS 110 IOBOJY IO-
JTy4aeMol Ha YPOKE COIUAITBHO-3HAYMMON NH(POPMAIUH H T/1.);

® 4epe3 OPHUCHTALIMIO HA IMOHMMAHUC IPHUYNH ycnexa/ HEYyCIIEXa B y‘lC6HOfI JACATCIIBHOCTH, B
TOM YHMCJIC HA CaMOAHAJIM3 U CAMOKOHTPOJIb PE3yJjibTaTa U T.A.
® qepe3 YCTaHOBJICHHUC OTHOIIICHUM yqe6H0ro COTpYAHUYCCTBA, MOAACPIKAHUC ﬂeHOBOﬁ, Apy-

KECKOM 00CTaHOBKH B KJIACCHOM KOJUJIEKTHBE, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUSATHIO TPEOO-
BaHUU y4uTeNsl; MOOYKIEHUE yUaIIUXCs K COOIIOICHUIO IPUHIIUIIOB y4eOHON TUCIUILIMHBI U CaMO-
OpraHu3alMH.

HNudpopmanus 06 odecnnedyeHNH NMpPorpaMMbl yueOHMKaMu npejacraBjieHa B Peectpe, pas-
MEIIEHHOM HE CalTe MIKOJIBI.
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