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IHHOACHUTEJIBHAA 3AIINCKA
IIporpamMma 1o XUMHMM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS COCTABJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHOW NpPOTrpaMMbl OCHOBHOTO OOILEro
oOpazoBanms, npencrabieHHbix B @PI'OC OO0, a taxke Ha OCHOBE (eaepanbHON pabodeil mporpaMmbl
BOCIIUTAHHUS M C Y4ETOM KOHIETIIMU NPENoJaBaHus Y4eOHOro mpenmera «XuMHs» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickoit denepanuu.
[Iporpamma mo XuMuM Ja€T MpPEACTABICHUE O LEAX, OOIIel cTpaTreruu OO0y4eHUs, BOCIIUTAHUS U
pa3BuUTHs OOyyaroIlIMXCsl CPEeACTBaMU Yy4eOHOro MpEeIMeTa, YCTaHABIMBAET 00s3aTEIbHOE INPEIMETHOE
coJiep’KaHue, MpeaycMaTpUBacT paclpeAeiieHue €ro Io KilaccaM U CTPYKTypUpOBaHHE IO pasfjeiiaM U
TeMaM [pOrpaMMbl II0 XHMHH, OINPENCIACT KOJIMYECTBEHHbIE M KadyeCTBEHHBIE XapaKTEPUCTUKH
COJIEP’KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro MpoLecca, BO3PACTHBIX OCOOEHHOCTEH 0O0ydarouuxcs,
OTpeJieNIIeT BO3MOXKHOCTH MpeaMeTa JUIsl peanu3aluy TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM NIPOrpaMMbl Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHMM K
pe3ynprataM OOyueHHs XUMHUM Ha YPOBHE L€l HM3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
[I03HABATENbHOM JEATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO yYEeOHOT0 COIEePKaHMSL.
3HaHWE XHMHUU CIY)KAT OCHOBOW JUIsi (OPMHPOBAHMS MHPOBO33PEHHS OOYYaIOLIETOCs, €ro
NPEJCTaBICHUH O MaTepualbHOM €IWHCTBE MHpA, BAXHYI pOJb UIparoT (opMUpyEeMble XHUMUEH
MPEJCTABICHNUS O B3aMMONPEBPALICHUAX SHEPTUH U 00 IBOJIOIHMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHUS
r7100abHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUUECKOM, MUIIEBON U
9KOJIOTMYECKOM 0€3011acHOCTH, IPOOJIEM 3paBOOXPaHEHHUS.
N3yuenune xumuu:
® CHIOCOOCTBYET peau3aliiil BO3MOKHOCTEH I CaMOPa3BUTHA U (POPMHUPOBAHUS KYIBTYPHI IUYHOCTH, €€
obmeit 1 GpyHKIIMOHAIEHOW TPAMOTHOCTH;

® BHOCHUT BKJaJ B ()OPMHPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aroIMXCsl, HABBIKOB UX
CaMOCTOSITENIbHOW y4eOHOW JesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U MCCIEI0BATENbCKUX YMEHMH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JEeSITENbHOCTH;

® 3HAaKOMHUT €O CHEeUU(UKON HAyYHOTO MBIIIJICHHS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3INIJa Ha
€IMHCTBO TNPHUPOJbI U YENOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TAalloM B (OPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0yYaroOUInXcs;

® CriocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOULIEHUS K €CTECTBEHHO-HAy4YHbIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHMUECKOE 00pa3oBaHue 00yUYaromIUXCsl.

JlanHble HampaBlieHUs B OOyYEHHWH XHUMHUHU OOECIEeYMBAIOTCS CHEIU(UKON COAepKaHUS Y4eOHOTO
npeaMeTa, KOTOPBIA SBJSETCS Melarornyeckd ajanTHpPOBAaHHBIM OTpaKeHHeM 0a30BOM HaykKM XMMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOrO o0O0Omero o0pa3oBaHus OpPHEHTHPOBAaH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMBI IIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTraHMYECKON XMMHH U HEKOTOPBIX
OTJEJIbHBIX 3HAUMMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepaHus POrpaMMbl IO XUMHUHU c(hopMHpOBaHa HA OCHOBE CHCTEMHOTO MOJIX0/1a K €€
n3ydeHuo. CopaepxaHue CKJIAJbIBAETCSl U3 CHUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYecKol peakuuu. OOGe 3T CUCTEMBI CTPYKTYPHO OpPTaHM30BaHbI 110 MPUHIUITY
IIOCJIE0BATENBHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AJIEKTPOIUTHYECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTPUBAIOTCS HA OCHOBE AMIUPUYECKH MOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIMOJHSSA (QYHKIIMU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXXHOCTEH IIPAKTUYECKOrO IPUMEHEHHS H IIOJYYCHHUS
U3Y4aeMBbIX BEILECTB.

OcBoeHne nporpamMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTABJISIIOLICH HAay4YHON KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOW IPUPOIBI, LIEHHOCTHOIO OTHOILICHUS K
Hay4YHOMY 3HAHHUIO U METOJaM I03HAHUA B HayKe. M3ydyeHne XuMuu MpOUCXOJUT C NPUBJICUYCHUEM 3HAHUU



U3 paHee M3y4eHHBIX YUeOHBIX MpeaMeToB: «Okpyxkatommit Mupy, «buonorus. 5—7 knacce» u «Dusnka. 7
KJIace».

[Ipu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3a7ada y4eOHOTO MPEAMETa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XMMHYCCKUX 3HAHHMA
— BaXHEHIMX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IIOJIOKEHUM, TOCTYMHBIX 0000IIeHu
MHPOBO33PEHUYECKOr0 XapakTepa, f3blKa HAyKd, B NPHOOLICHWH K HAYYHBIM METOJIaM IIO3HAHUS MpU
M3YYEHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHH U MX
MPUMEHEHUU B Y4€OHO-TIO3HABATEIILHOW M y4eOHO-UCCIIEI0BATEIbCKON JEATEIbHOCTH, OCBOCHUU IMPABUI
6e301macHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEIHEBHOM KU3HU.

[Ipn w3yyeHUM XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE 3HAYCHUE MPHOOpETH
TaKue 1eNH, KakK:

— (QopMuUpoOBaHHWE WHTEIUICKTYAIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CamMo0Opa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO pEIIEHUHN, CHOCOOHON aJanTupoBaTbcs K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

— HaMpaBJICHHOCTh OOyUYEHUS Ha CHCTEMATHYECKOe MPUOOIIEHNE 00YJArOIIUXCS K CaMOCTOSITENbHOM
MO3HABATEIBHON JCSITEILHOCTHA, HAYYHBIM METOJAM ITO3HAHUS, (DOPMUPYIONIMM MOTHUBALUIO W Pa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOPa3HOM
NeSITeNIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEOIIUX
YHUBEpCAIbHOE 3HAYCHUE JIJIs PA3JIMYHBIX BUJIOB JESTEIHHOCTH;

— ¢opmupoBanue oOmel (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM 4YHCIIE
YMEHUU OOBSCHATHh M OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUPA, UCIIOIb3YSl 3HAHUS M OIbIT, MMOJTYyYCHHBIC
IpU W3YYCHUU XUMHUH, MPUMEHSITh UX MPHU PEUICHHH Mpo0JiieM B TOBCETHEBHOW KH3HU WU TPYIOBOU
e TEeIbHOCTH;

— ¢opMupoBaHHe Yy OOYYarOIIMXCS TYMAaHUCTHUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKHU DKOJIOTHUECKH II€JIeCOO0pPa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOJIHON CPEMbL;

— pa3BUTHE MOTHBAIIMU K O0YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEUYENOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduns u
HaIpPaBJIEHHOCTH JaJbHEUIIEro 00y4YeHUsI.

OO11iee yncno YacoB, OTBEAEHHBIX IS U3YUYEHUS XUMHUHU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJNOBEKa. XUMHS B CHCTEME HayK. Tena W BelIeCTBa.
du3nueckre CBOMCTBA BEMIECTB. ATperaTHOe COCTOsIHME BellecTB. [[oHATHE 0 METO/1aX MO3HAHUS B XUMHUH.
UucTteie BemecTBa u cMecu. CIocOOBI pa3/iesieHUs: CMECeH.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEHTbl. CHUMBOJIBI XMMHUYECKHX 3JeMEeHTOB. [IpocTeie u
CJIOKHBIE BeIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aTroMmHas Macca. OTHOCHTeNbHash MOJEKyJspHas Macca. MaccoBas [0
XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Mosib. MoisipHass macca. B3anMoCBA3b KOJIMYECTBA, MacChl W YHCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Trl mo hopMyliaM XMMHUYECKUX COSTMHEHHIA.

dusnueckue M XUMHUYECKHE SBJICHHUS. XUMHUYECKas peakiuus W e€ MPU3HAKKW. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHUMHUYECKHME ypaBHeHUsA. Kiaccudukamuss XUMHUYECKUX peakiuil (CoequHeHHs,
pasoKeHus, 3aMeleHns, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYA0H, nMpaBuiaMu paboTsl B Jab0paTopuu U npuémMamu oOpalieHus ¢
1abopaTopHBEIM 000PYIOBaHHEM, H3yUYeHUE U OMUCAaHUE (PU3MYECKUX CBOWCTB OOpa3IOB HEOPTAHUYECKUX
BelleCcTB, HaOmoaeHue (u3nuecKkux (IJIaBICHHE BOCKA, TAasHHE JIbJa, PAcTUpPaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJCHCAlUs BOJbI) M XMMHMYECKHUX (TOpPEHHE CBEYH, NMPOKAIWBAHHE MEIHOI MPOBOJIOKH,



B3aMMOJICHCTBHE Mella C KHUCJIOTOM) sBICHHWN, HAOJIOJEHHWE M OMHMCAHHE TMPHU3HAKOB IPOTEKAHHS
XUMUYECKUX peakIuil (pa3oKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus,
pasznoxkenue ruapokcuna menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBUE XKese3a ¢ pactBopom comu meau (11),
U3Y4Y€HHE CIOCOOOB pa3JelieHHuss CMecel: C TOMOUIbI0 MarHuTa, (QUIbTPOBAaHHE, BbIIAPUBAHUE,
TUCTWUIAIMS, Xpomarorpadusi, MpOBEICHHE OYMCTKM IIOBAPEHHOW COJM, HAOJIOJEHHE M ONHCAaHUE
pe3yiabTaTOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJENeH
MOJIEKYI (I1apOCTEPKHEBBIX ).

Basxueiilnue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — snemeHT U mpocTtoe BeuiecTBo. Haxoxnenue
KHCIIOpOJia B MpHpoje, pu3nveckre U XMMUYecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoOb! NOTY4YEeHUsT KUCIOPOAA B JIAOOPATOPUH M MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTponHasg MOAU(PUKAIIS KUCIOPOA.

TernoBoit 3¢ ekt XUMUIECKO# peakiiy, TEePMOXUMUYECKIE YPAaBHEHHS, IK30- U SHIOTEPMHUYECKHE
peakuuu. TormmBo: yrois U MeTaH. 3arpsi3HeHHE BO3/yXa, YCHIIEHHUE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemlecTBo. HaxoskaeHue Bogopoja B MpHpojae, (U3NYECKHEe U
XUMHUYECKUE CBOICTBA, IPUMEHEHHE, CLIOCOOBI Mony4deHus. Kucinotsl u conu.

Monsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBorcTa BoAbl. Bonma kak pacrBopurens. PactBopbl. HackllieHHBIE U HEHACHIILICHHBIE
pactBOpbl. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBas A0Js1 BEUIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA
Boabl. OcHoBaHusA. Posib pacTBOpOB B NpuUpOJE U B JKU3HM uenoBeka. KpyroBopor BObl B NPUPOE.
3arpsi3HeHue NpupoJHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanuss ~ Heopranmueckux — coenumHenwit.  Okcuasl.  Kiaccmpukamuss ~— OKCHIOB:
coneoOpasymoire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yromue. HoMeHkIaTypa OKCHUIOB.
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loryueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUM: MIENOYM U HEPACTBOpUMBbIE OCHOBaHMs. HomeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne oCHOBaHUH.

Kucnorsl. Knaccuduxamms kuciaor. Homenknatypa kucior. Ousnyeckue M XUMHUYECKHE CBOICTBa
kucnot. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknarypa coneil. @usnueckne 1 XuMudeckue cporctsa coneil. [lomydyenne coneit.

I'eneTndeckas CBI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEeIeHHE COAEpX aHUs KHUCIOopoJa B BO3AyXe, MOJydeHHe, coOupaHue,
pacrio3HaBaHME U M3Y4Y€HUE CBOMCTB KHCIOpOJa, HaOIr0AeHHE B3aMMOAEHCTBHS BELIECTB C KHCIOPOJIOM U
YCIIOBUSI BO3HMKHOBEHHUS W NpPEKpalleHHs ropeHus (moxkapa), O3HaKOMJIEHHWE C 0o0pa3llaMM OKCHUIOB U
OIHCaHMe UX CBOWCTB, MOJIy4yeHHE, COOMpaHHe, paclioO3HaBaHUE U U3y4EHHE CBOWCTB BOJOpOJa (TOpEHue),
B3aumMoJjeiicteue Boxopoaa c¢ okcugom wmenud (Il) (BO3MOXKHO HCIIONIB30BaHME BHIEOMAaTEpPUANIOB),
HabroeHne 00pa3lioB BEIIECTB KOJIMUECTBOM 1 MOJIb, HcCiIeIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, MPHUTOTOBICHUE PpACTBOPOB C OMNPEACTEHHOW MacCOBOW JOJer
pPacTBOPEHHOIO BEIIECTBA, B3aWMOJICHCTBHE BOABI C MeTaulaMU (HAaTpHUeM M Kalbl[eM) (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHUATIOB), HUCCIEIOBaHME OOpa3ll0B HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, HAOJIIOJICHHE WM3MEHEHHUS] OKpPacKM HHIUKATOPOB B pacTBOpax KHUCIOT W IIEJo4Yel, U3ydeHue
B3auMmozeicTBus okcuaa meau (ll) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C METaIaMH, pEeaKIui
HEUTpaIu3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO MeETaula JpPYruM U3
pacTBOpa COJM, PEIICHHE SKCIEPUMEHTANBHBIX 33/1ad N0 Teme «BaXHeHnme KIacChl HEOPraHWYECKHX
COCIMHECHUIN.

Iepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux j1eMeHToB JI. M. MenaeseeBa.
Crpoenne aroMoB. XuMnueckas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTEIbHBIC PEaKINHU

[lepBple MONBITKM KJIacCUPUKAUM XMMHUYECKHUX dyieMeHTOB. lloHATHE O Trpynmax CXOAHBIX
3JIEMEHTOB (ILIEJIOYHBIE U IIEIOUYHO3EMENBHBIE METAJIIbI, TAJIOT€HbI, UHEPTHBIE ra3bl). JIEMEHTHI, KOTOphIE
00pa3yroT aMm(poTepHbIE OKCUBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuueckux dsaeMeHToB [[. M. Menneneesa.
Kopotkomnepruonnas u pmmHHOneproanas ¢opmsl [leproanyeckoit cucTeMbl XUMUYECKHX 3eMeHToB [I. M.



Mengeneesa. Ilepuons! u rpymnmnsl. @PU3M4ECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOJIA U TPYIIIIbI
JJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX 000JI0YeK
aTOMOB MepBhIX 20 xuMuueckux sneMeHToB llepuoanueckoit cuctemsl . 1. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €ro MojoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMMHMYECKHX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U IEPUOIaM.

3nauenue Ilepumonmyeckoro 3axkoHa u llepuomuueckoll cHCTEMBI XMMHYECKHX DJJIEMEHTOB JUIA
pa3BUTHUS HayKu U npakTuku. [. 1. MeHeneeB — yu4€HbIN U rpaXkJaHUH.

Xumnueckass cBA3b. KoBaneHTHas (IOJsIpHAs M HENOJIAPHAsA) CBA3b. OJEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenp okucieHus. OKHCINTENbHO-BOCCTAHOBUTENBHbIE peakuuu. [Ipomecchl oOkucieHus H
BOCCTAHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE TMIPOKCHJA IMHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEH, IPOBEJCHHUE OINbITOB, WIIIOCTPUPYIOIIUX IIPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS).

Mesicnpeomemmnie céasu

Peanuzanus MeXnpeaMETHBIX CBSI3ed MPU M3YYEHUM XMMHM B 8 Kilacc€ OCYILIECTBIISIETCA 4epe3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHATHI, TaK M MOHATHH, SBISIOIUXCA CHUCTEMHBIMU
JUIS OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOw1re ecTeCTBEHHO-HAY4YHbIC MOHATHUS: HAY4HbIM (akT, TMnoTe3a, TEOpUs, 3aKOH, aHallU3, CUHTE3,
Kinaccu(uKanus, MEePHOAWYHOCTh, HAOIIOACHWE, HKCHEPUMEHT, MOICIHUPOBAHHE, H3MEPEHHE, MOJEIb,
SIBJICHUE.

®duszuka: mMarepus, aToM, IEKTPOH, NMPOTOH, HEMTPOH, MOH, HYKJIWJ, U30TOIBI, PaJlOaKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUYECKUH 3apsj, BELIeCTBO, Telo, O0BEM, arperarHoe COCTOSIHME BeEIleCTBa, ras,
(u3nyecKkre BeIMUNHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMHYeCKasi peaKuust

[lepnonnueckuit 3akoH. Ilepuommueckass cucrema xumuueckux sieMeHToB J[. WM. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B WM3MEHEHMM CBOWCTB XMMHYECKHX DJJIEMEHTOB IIEPBBIX TpPEX
MIEPHUOIOB, Kallus, KaJbIUs U UX COEAMHEHUN B COOTBETCTBUH C MOJIOKEHHEM 3J1eMEeHTOB B [lepuoanueckoit
CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMUYECKOW CBA3M. THIBI KPUCTANIMYECKHX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THMA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XHWMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIMXCS K PA3JINYHBIM KJlacCaM HEOPraHMYECKHX COCIUHEHMM, FeHETUYECKas CBS3b HEOPraHMYECKHUX
BELIECTB.

Knaccupukanuss XUMHUYECKHMX pEaKUMH 10 pa3iuyHbBIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
YYacTBYIOUIMX B pEaKIUH BELIECTB, MO TEIIoBOMY 3((}eKTy, M0 H3MEHEHHIO CTENeHEeW OKHUCICHHS
XUMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTajau3aropa). DK30- U SHAOTEPMHYECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

ITonatue o ckopoctu XumMuueckoi peakiuu. IloHsTHe 06 0OPaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusix. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karanusze. [lonsTHE O
XMMHUYECKOM paBHOBecUU. DaKTOpbl, BIUAIOLIME HAa CKOPOCTb XUMHUYECKONH PpEaKIMH M IOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN Oananc OKHUCJIUTENBHO-
BOCCTAaHOBUTENbHOW peakiuu. COCTaBJIEHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHN C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTrO OanaHca.



Teopus 3JAEKTPOIUTUYECKONW TUCCOIMALUU. DIEKTPOJUTHl U HEINEKTPOIUTH. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLUAIMN BEUIECTB C Pa3MYHBIMU BHAAMU XHUMHUYECKOW cBsi3U. CTENeHb UCCOIUAIIIH.
CunbHbIC U cla0ble IEKTPOIUTHIL.

Peakuuu wuoHHOro oOMeHa. VYcnoBHs TPOTEKaHUs peakuuid HOHHOTO OOMEHa, IOJHBIE W
COKpallléHHbIC HOHHBIE YpaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPEICTABIICH Uil
00 3NIeKTpoIuTHYECKON Aucconuanyu. KauecTBeHHbIE peakiiny Ha MOHBI. [IoHsATHE O THAPOIH3E CONe.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYeCKHX BEIEeCTB — METAJIOB U
HEMETaJUIOB (rpaduTa W anmasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpHsi), UCCICIOBAHHE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOH  peakluMu OT  BO3JEHCTBUS  pa3iUYHbIX  (DAKTOpOB,  HCCIEIOBaHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILLECTB, MPOIECCA JUCCOLUALUMU KUCIIOT, LEN04Yed U coiell (BO3MOYXKHO
UCIIOJIb30BaHUE BUJICO MATEPHANIOB), MPOBEACHHUE OMBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKUA MPOTEKAHUS
peakiuii WOHHOTO oOOMeHa (oOpa3oBaHHME OcajaKa, BBIJCICHHE Ta3a, 00pa30BaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIINX  HPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEakluil  (TOpeHHe, peakiuu
pa3noKeHus, COSAMHEHUS ), PACIIO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIUN
Ha MOHBI, pEIIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasuibl M UX coeIMHEHUS

OOmiass xapaktepucThka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIE CTEINEeHH
okuciienus. CTpoeHue n PU3NYECKUE CBOMCTBA MPOCTHIX BEIICCTB — raJOTeHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJECHCTBHE C MeTallylaMH, HeMeTaulaMH, MiesnodaMu). XiopoBogopod. ComsHas
KHMCIIOTa, XMMHMYECKHE CBOMCTBa, IOJIydeHHE, NpUMeHeHue. JlelicTBUe XJiopa U XJIOPOBOJOpPOAA Ha
OpraHu3M uesnoBeka. BaskHelre XJI0puIbl U UX HaXOXKICHHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CTpoeHne U (PU3MYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJAa U CEpPHI.
AnnoTponHbele MOAM(PUKAUU KUCIOPOJa U cepbl. XUMHUECKHE cBOMcTBa cepbl. CepoBOOpPO/, CTPOEHUE,
¢busznueckue U xumMmuueckue cBorcTBa. OKCHUIBI cephbl KaK IMPEACTABUTENHM KUCIOTHBIX OKCUAOB. CepHas
KHCJIOTa, (U3MYECKHEe U XUMHUYECKHE CBOWCTBa (OOIIME Kak TMPEACTABUTENsT Kiacca KHUCIOT U
cnenuduueckre). XuMUYECKHE PEaKIlnu, JIekKaIINe B OCHOBE MPOMBIIIUIEHHOTO CIIOCc00a MOTYYeHHs CEPHOM
KUCIOTHI. [Ipumenenue cepHoit kuciaotel. Colid CEpHON KUCIOTHI, KAUECTBEHHASI PEaKIus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COEOUHEHUN B MPUPOJE. XHUMUUYECKOE 3arps3HEHUE OKpPYXKarollehd Ccpeabl
COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXIW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeAOTBpPALICHUS.

O6mras xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbBIS
CTETIEHH OKHUCJICHHs. A30T, pacnpocTpaHeHHWe B Tpupone, (¢GU3NYECKMEe M XHUMUYECKHE CBOWCTBA.
KpyroBopor aszora B mpupome. AmMMuak, ero (pu3nueckue M XUMHUYECKHE CBOWCTBA, TMOJYYCHHE H
npumenenne. Conmu aMMOHUS, WX (U3MUECKHEe M XHMHUYECKHE CBOICTBA, NMpuMeHeHHe. KadecTBeHHas
peakius Ha HMOHBI aMMOHUS. A30THas KHCIOTa, €€ TMojydeHue, (Pu3nyeckrue M XUMHUYECKHE CBOMCTBA
(obmume kak TpeNCTaBUTENs Kiacca KHUCIOT u crenuduueckue). Vcmonp3oBaHHe HUTPATOB U COJIeH
aMMOHHUSI B KadeCTBE MHHEPAIbHBIX yHoOpeHui. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpeabl
COCIMHEHUSAMH a30Ta (KUCIOTHBIE JOXIHW, 3arps3HEHHE BO3JayXa, NOYBBHI H BoJM0oEMOB). Docdop,
ajuoTpornabie Moaudukanuu docdopa, puznueckune M xumudeckue cporctBa. Oxcua dochopa (V) u
dbochopHas kucnora, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA, moiydeHue. McmompzoBanue (ocdaToB B
KaueCcTBe MUHEPATbHBIX YI00OpEHUH.

Oo6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
CTETEHU OKUCIICHUS. YTJEepOoJ, alJIOTPONHbIE MOAU(PUKALIMU, PAaCIPOCTPaHEHUE B MpUpoJe, pusnueckue u
XUMHUYECKHe cBoiicTBa. Ancop6Orusi. KpyroBopot yriepona B npupoze. OKcuasl yrieposa, ux (pusndeckue
W XMMHUYECKHE CBOWCTBA, NIEWCTBHE HA JKUBBIC OPTaHU3MBI, TOJIYYCHHE W MPUMEHEHHE. DKOJIOTHYECKUE
npoOyieMbl, cBsi3aHHBIE ¢ OkcuaoM yriaepoaa (IV), rumoresa rno6anbHOTO TOTEIUICHHUS KIIMMATa,
MapHUKOBBIN A (PeKT. YToapHas KUCIOTa U €€ CONU, X (U3NIECKHUE U XUMUYECKHE CBOMCTBA, MOTyYeHHE U
npuMeHenne. KadecTBenHas peakuus Ha KapOoHAT-MOHEIL. Mcnons30BaHue KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH U CEJIBCKOM XO035HCTBE.

[TepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSIX yriepoaa (MeTaH, STaH,
STUJIEH, alleTUJICH, 3TAHOJ, TJIMLEPUH, YKCYCHasi Kuciota). [IpupoiHble HCTOUHUKHU YTIIEBOAOPOAOB (yroib,
MPUPOJHBIN Ta3, HeDTh), MPOAYKTHl MX TepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.



[TonsiTHE O OMOMOTUYECKHN BAXKHBIX BEIIECTBAX: KHUPaX, OeIKaxX, YIIeBOAaX — U UX POJIA B )KU3HH YEIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBa, MoiydyeHHe M mpuMmeHeHue. CoenuHeHus
KpeMHHs B ipupoze. O6mmume npeacrabienus 06 okcuae kpemuaus (1V) u kpemuueBoit kuciore. CUIMKATHI,
UX HCIOJIb30BaHHE B OBITY, B IPOMBIIIJICHHOCTH. BaXHEWIHe CTpOUTEIbHBIE MaTepHajbl: KEepaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpoGiembr 6e301acHOro UCTONIb30BAHUS CTPOUTEIBHBIX MATEPHATIOB
B MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIOTBHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOIEHUE TPU3HAKOB MX MMPOTEKAHUS, OIBITHI, OTPaXKaroIIue
¢usnyeckue W XUMHUYECKHE CBOWCTBA TaJOrCHOB W HUX COCAMHEHUH (BO3MOXXHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3lamH XJOPUAOB (raJIoT€HUJIOB), O3HAKOMIJICHHE C 00paslaMu
ceppl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpUAIIOB), HAOJIOJEHUE Ipoliecca
oOyriauBaHUs caxapa MOJ JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4YE€HHE XUMHYECKHX
CBOWCTB pa30aBICHHOW CEPHON KHUCIIOTHI, INPOBEJCHHE KAYeCTBEHHOW pEakIMu Ha CyabpaT-uoOH |
HaOIo/IeHne MpU3HaKa e€ MPOTEeKaHUs, 03HAKOMIIEHHE C (PM3WYECKUMU CBOWMCTBaMHU a30Ta, (ocdopa u ux
COeIMHEHUI (BO3MOXKHO HCIOJIB30BAaHUE BHJICOMATEPUANIOB), 0Opa3laMu a30THBIX MU (POCHOPHBIX
ynoOpeHuii, mnoiaydyeHue, coOOMpaHUEe, paclo3HAaBaHWE W MH3Y4YCHHE CBOWCTB aMMMaKa, IMPOBEACHUE
Ka4eCTBEHHBIX pPEaKIWii Ha HMOH aMMOHHMA M ¢ochaT-MOH W H3yYEeHHE NPU3HAKOB HX NPOTEKAHUS,
B3aMMOJICIICTBIE KOHILEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENeH KPUCTAUIMYECKUX PpEHmETOK anmasa, rpadura, ¢ysepeHa,
O3HaKOMIJICHHE C MPOIIECCOM aJICOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTa3a, MoJydeHrne, cCOOMpaHne, paclio3HaBaHNWE U W3YYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, IpoBeIeHHe
KAueCTBEHHBIX peakuuid Ha KapOOHAT W CHJIMKAT-MOHBI W U3yUYEHUE TPU3HAKOB HX NPOTEKaHUS,
O3HaKOMJIEHHE C MPOAYKLHEH CUIMKATHOW MPOMBIIUIEHHOCTH, PELICHHE 3KCIEPUMEHTAIbHBIX 3a7ad I10
TeMme «BakHellne HeMeTaulbl U UX COSUHEHUSD.

Metaibl M UX COeIMHEHUS

OOmiass XxapakTepuCTUKa XHUMHUYECKHX DSJEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX TOJOXKEHUS B
[Tepuonnueckoii cucreme xumudeckux snemeHtoB [[. . MenneneeBa u crpoenus atomoB. CTpoeHHe
MeTauioB. MeTramindeckasi CBSI3b U METAJUIMYECKash KpUCTAJUIMYECKash PeIIETKa. DIEKTPOXUMHYECKUH Psijl
HanpspkeHud metayuioB. dusnueckne M XUMHUYECKHE CBoOMcTBa MeTaisioB. OOmue crnocoObl MOy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYT'yH, JIOpaTOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBILIUIEHHOCTH.

[lenouynsle Meramibl: nosoxkeHue B Ilepumoamueckoit cucreme xumudeckux saemeHToB [, .
MenpeneeBa, CTpOEHHE MX aTOMOB, HaXOXJeHUE B Npupojae. Puznyeckue U XMMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus u Kanus). OKCUIIBI U TUAPOKCUIBI HATpUA U Kanud. [I[puMeHeHue menoYHbIX METaJIOB U
WX COEUHEHMII.

[IlenoyHo3eMenpHbIE METaNIbl MarHuil W KaJbLMi: moJiokeHHe B Ilepuognueckod cucreme
xuMHuueckux 3nemeHToB Jl. . MeHneneeBa, cTpoeHHEe UX aTOMOB, HaXOXKJIE€HHE B npupoae. dusnyeckue u
XUMHYECKHE CBOWCTBA MAarHUsl U Kanblius. BakHeWIne COeTWHEHUs Kalblus (OKCUM, TUIPOKCUI, COIH).
XKécTtrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoir cucreme xumuueckux snemeHtoB J[. M. Menpaeneesa,
CTpOEHHE aToMa, HaXOXeHue B npupoje. Gusndeckne u XUMUYECKHUE CBOMCTBA alfOMUHUSA. AMBOTEpHbBIE
CBOMCTBA OKCUJA U TMAPOKCUIA ATFOMUHUS.

Kenezo: monoxenune B Ilepuomnueckoit cucreme xumudeckux snemeHToB JI. WM. Menpgeneena,
CTPOEHHME aToMa, HaxoKJeHue B mpupoae. Pusnueckue M XUMHUYECKHE CBOWcTBa »kene3a. OKcuiwl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nmosydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMM METa/VIOB M CIUIaBOB, MX (U3MUECKUMHU CBOICTBaMH, H3Yy4YECHHE
pEe3yNbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJblUsi M HATpUs C BOAOH (BO3MOXXKHO HCIIOJIB30BaHHE BUIEOMATEPUAJIOB),
HCCIIEIOBaHUE CBOMCTB XKECTKOM BOJBI, IPOLIECCA TOPEHHUSI JKEJI€3a B KUCIOPO i€ (BO3MOKHO HCIIOIb30BaHUE
BHUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pPEaKUUd Ha WOHBL: MAarHus, KajblLus,
amroMuHus, 1uHKA, ckeneza (l) w xenmesza (lll), meam (Il), HaGmroneHwe M OMHMCAaHHWE TPOLIECCOB



OKpAalIMBaHUs IJIJAaMEHU MOHAMM HAaTpus, KalIMs U KajabLus (BO3MOXHO HMCIIOJIb30BaHUE BUIEOMATEPUATIOB),
uccienoBaHre amM@pOTEepHBIX CBOMCTB THIPOKCHIA aTIOMUHUS W THAPOKCUAA IIMHKA, pEUICHHE
9KCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BajkHel1e MeTalibl U UX COEAUHEHUSY.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa 1 Marepuanbl B IOBCEAHEBHOM KU3HU YEJIOBEKA. be3onmacHoe MCI0JIb30BaHNUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas moMOILb MPH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpYKarollel cpeabl (IIpeneibHas JOMyCTUMasi KOHLEHTPAlUsl BELECTB,
nanee — [1J1K). Posib XxuMuu B peIieHur SKOJIOTHIECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmunle ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M NpH M3YYEHMM XMMHU B 9 Kiacce OCYHIECTBISIETCS 4epe3
HCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATUH, TaK U IMOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMU
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OOmIre ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIM (aKkT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJM3, CHHTES,
KinaccupuKanusa, NEePUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJCIMPOBAHHME, U3MEPEHHE, MOJEIb,
SIBJICHHE, TTAPHUKOBBIN A (EKT, TEXHOIOTHUS, MAaTEPUAIIBI.

®usnka: Marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUZ, U30TOMbl, PAaAUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUN 3apsij, IPOBOJIHUKH, MTOTYIPOBOAHUKY, JUIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Ten0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNIMYecKas: pemérka,
CIUIaBbl, (PU3MUECKUE BEIMYMHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Counuize.

buomorusi:  gorocuHTe3, ABIXaHWe, OwWocdepa, HKOCHCTEMA, MHHEpaAJIbHBIE  YHZOOpEHWUS,
MHUKPO3JEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armochepa, runpocdepa, MEHEPAIIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILIHBO,
BOJIHBIE PECYPCBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI IO XMMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO O0IEro oO0pa3oBaHMs JIOCTUTAIOTCS B
XxoJe OOy4eHMs] XUMHH B €IUHCTBE Y4e€OHOW M BOCHUTATENBHOM JESTENbHOCTHM B COOTBETCTBHH C
TpaJULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B 00I1leCTBE MTpaBWJIaMU ¥ HOPMAaMHU TOBEJEHUS U CIIOCOOCTBYIOT IIPOLIECCAaM CaMOIIO3HaHUs, CAMOPa3BUTHS
U COLIMANTU3AI[MH 00yUarOIINXCSl.

JIM4HOCTHBIE PE3YyNbTAThl OTPAKAIOT T'OTOBHOCTH OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1)maTpuoTH4YeCKOro BOCIMTAHUSA

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUUYECKOMY M HAyYHOMY HAaCJEIHUIO,
MOHMMAaHMsI 3HAYEHUS XUMHUYECKOW HAayKH B JKU3HH COBPEMEHHOIO OOILNECTBa, CIOCOOHOCTH BIaJeTh
JIOCTOBEpHOUN MH(POpPMAIIHEH O TIEPETOBBIX JOCTIKCHHUSIX U OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XWMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoOilcTBE MHUpa 1 00IIeCcTBa;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MIPEJICTABICHHUS] O COLMAIBHBIX HOPMax M IPaBWJIAX MEXINYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, y4eOHOUCCIIEI0BATEIbCKOM, TBOPUECKON U
JAPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOU JEATENbHOCTU MPU BBINOJIHEHUH
y4eOHBIX, IIO3HABATENbHBIX 3a/1ay, BBIOJHEHUHM XHUMHUYECKUX OJKCIHEPUMEHTOB, CO3JIaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MpOIECCce ATOM yueOHOH /1esATeNbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3UIIMM HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUN ITOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUYECKUE MPEICTABICHUsS] O BEIIECTBE M XHMMHUYECKOM pEaKIMH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOLIME OCHOBY I NOHUMAaHMs CYIIHOCTH HAay4HOMU



KapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOMBI, B3aHMOCBS3IX
YyeJoBeKa C MPUPOIHOU CPeIoi, O PO XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHUBBI, HANIPABICHHBIC HA MOJTYYCHHE HOBBIX 3HAHUI MO XWMHUHU, HEOOXOIUMBIE
uis  0ObscHEHUs HaOMIOAAeMbIX IPOLIECCOB U SBJICHHWM, IO3HABaTeNbHOM, HWH(MOPMALMOHHONW H
YUTATEIBCKON KYIbTYphl, B TOM YHKCJE HABBIKOB CAMOCTOSITEILHOW pabOThI ¢ YYEOHBIMH TEKCTAMU,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYyYeHHI0 M T[O3HAHWIO, JI0O003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOM M  HCCIEAOBATEIbCKOM JIeATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJIECHHOCTH U YPOBHS OOy4EHHS B AaJIbHEHILIEM;

4)(popMupoBaHusi KyJbTyPbl 310POBbA:

OCO3HAaHHE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/0POBbIO, YCTAaHOBKH Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBHIM U HENPUSTHE BPEAHBIX MPUBBIUEK (YINOTpeOIeHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHHs), HEOOXOUMOCTH COOIIOICHUS MpaBuil 0€30MaCHOCTH NPU OOpAICHUU C
XUMHUYECKUMHU BELIECTBAMU B OBITY U pealbHOMN KU3HU;

5)Tpya0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTHYECKOMY H3yUeHHUIO MpodeccHili U TpyAa pa3iIuvyHOro pojia, YBaXKEHHUE K TPYAY U
pe3yibTaTaM TPYIOBOM JAESITEIILHOCTH, B TOM YHCJIE Ha OCHOBE IMPUMEHEHHUS MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOp WHIMBUIYaTbHOM TPACKTOPUU MPOJODKEHUS 00pa3oBaHUsA C y4ETOM
JMYHOCTHBIX UHTEPECOB M COCOOHOCTH K XMMHHU, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCTICITHOM
npodecCHOHANBbHON AEATeIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeCCHOHATBLHOM Ccpejie;

6)3K0JI0rH4eCcKOro BOCIUTAHMS

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOLIEHHE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI, IMOHMMAaHHE LIEHHOCTU 30pOBOr0 M Oe3omacHOro oOpa3a >XHU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTU COOIIOACHHUS
MpaBHJI 0€30MAaCHOTO OBEIEHUs TPU PaboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOLIUX 310POBbIO
¥ KW3HHU JIFOJIEH;

CHOCOOHOCTH TPHUMEHATh 3HAHHS, MOJy4YaeMble MPH HM3YUYEHUH XUMHH, JUIsI DPELIeHUS 3a1ad,
CBA3AHHBIX C OKpPYXKAIOIIEW IPUPOJHOM CpefoW, UIsl INOBBILIEHUS YPOBHS DKOJIOTMYECKOM KYJIBTYPBHI,
OCO3HaHUs TI00aIbHOrO XapaKTepa SKOJIOTHUECKUX MPOoOIeM U MyTel MX pelleHHs MOCPEICTBOM METOI0B
XUMHUHU, OKOJOTUYECKOTO  MBIIUICHUS, YMEHHUS  PYKOBOJACTBOBaThCS WM B  IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMAIIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe mMeTanpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAYUMBIE 71 (OPMUPOBAHUS MUPOBO33PEHHUS
oOlIeHay4YHble MOHATHS (3aKOH, TEOpHs, NMPHUHIMI, TUIOTe3a, (akT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JPYTO€.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE
3HAHUW U3 ATHX NOpeaMeToB (OpMHUpPOBATH MPEACTABIECHUE O IEIOCTHOW HAyyHOW KapTUHE MHpa, U
yYHHUBEpCaIbHbIE Yy4eOHbIE NEeHCTBUS (TO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, PETYISATUBHBIC), KOTOPHIC
o0ecnieunBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIIECHUIO
y4eOHOIl eI TeTbHOCTH.

IMo3naBaTeibHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUS UCIIOJIH30BaTh MPUEMBI JJOTHYECKOTO MBIIIICHUS TTPH OCBOCHUU 3HAHHI: PACKPBIBATh CMBICI
XUMUYECKUX TOHATHH (BBLACIATh MX XapakTEepHbIE MPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU
MTOHSTHUSIMH ), UCTIOIH30BATh MOHATHUS JJIs1 OOBSICHEHUS OTJAEIBHBIX (DAaKTOB M SIBJICHUH, BEIOMPATh OCHOBAHUS
U KpPUTEPUU [UIsl KIAcCU(PUKAIMKA XUMHUYECKUX BEUIECTB W XHUMHUYECKUX PEaKIUi, yCTaHaBIMBATh
MPUINHHO-CIICACTBEHHBIE CBSI3U MEXAY OOBEKTaMH W3Y4YEHHUs, CTPOUTH JIOTHUYECKHE PaCCYKICHUS
(MHIYKTUBHBIC, ICTYKTUBHBIC, TIO aHATIOTHH ), AeTIaTh BBIBOJBI U 3aKIIOUCHHS;

yMEHHE TPUMEHSITh B TIPOIEcCe TO3HAHWUS TOHATUS (MPEAMETHBIE U  METalpeIMETHEBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIH, UCTIOIh3yEMbIE B XUMHUH, IPe0oOpPa30BhIBAThH MIMPOKO PUMEHSIEMBIEC B
XUMHH MOJENIbHbIE TMpEACTAaBICHUS — XMMHUYECKHI 3HaK (CMMBOJ 3JIEMEHTa), XUMHuYeckas (opmyrna u
YpaBHCHHE XHWMUYECKOW pEaKIMH — MpPH pPEIICHUH Y4eOHO-TIO3HABATENBHBIX 3a7ad, ¢ Y4ETOM 3THUX
MOJICTIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX 0ObEKTOB



— XUMHUYECKHX BEIIECTB M XHMHUYECKUX PEaKIUil, BBIABIATH OONIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTUBOPEYUS B U3yUAEMBbIX IPOIECCaX U SABJICHUSIX.

ba3oBble ucciaenoBarebCKue AeHCTBHA:

YMEHHE HCHOJb30BaTh IOCTaBICHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA IO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHue OomnbpiTa IO IUIAHUPOBAHUIO, OPraHu3allud ¢ OPOBEIACHUIO  YYCHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HAOIOJaTh 32 XOJI0OM IPOLECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0 Pe3yNbTarT,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEOBAHUS, COCTABISATh
oT4€T O MpOAETaHHOH pabdorTe.

Pabora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHUPOBATh MHPOPMALHUIO PA3IHMYHBIX BUIOB U (popm
MpPE/ICTaBJICHUS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TOMYJSpHAS JIMTEpPATypa XHUMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIE MocoOus, pecypcbl MHTepHETa), KpUTHUECKH OLIEHMBATh IPOTUBOPEUYMBYIO U
HEZOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE TIPUMEHSTH DPAa3JIMYHbIE METOABl M 3alpoChl NpHU TOWCKEe M oTOOope HHpOpMauM Hu
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX [JIsl BBHIMOJHEHHS Y4YeOHBIX U TMO3HABATENIBHBIX 3a7ad
ONpeNeIEHHOTO  TUMA, MNPHOOpEeTeHHe OmbITa B  OONACTH  HCIOJNB30BaHUS  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIA/ICHUE KYJbTYPOU AKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMAIBHYIO (QOpPMY TPEACTaBICHUS HHPOPMALUU H
WUTIOCTPUPOBATH pelllaeMble 3a/1a4 HECIOKHBIMHU CXeMaMu, AuarpaMMaMu, IpyrumMu Gopmamu rpaduxu u
UX KOMOHMHAILIUSIMU;

YMEHHE HCIIONb30BaTh U aHAIM3UPOBATH B Mpollecce Y4eOHOM M MCCIeN0BaTeNbCKON NesTebHOCTH
MHGOPMALIMIO O BIHMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOpTa HA COCTOSHHE
OKpY’Karollel MPUPOIHON Cpeibl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0JIe Auajora u (WIn) IUCKYCCHH) MO CYIIECTBY 00CYX/IaeMOil TeMblI,
(bopMyIMpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEJI0KEHHON 3a1auH;

YMEHUSl MPEJCTaBIATh IOJYyYEHHbIE pE3YyJbTaThl IMO3HABATEIILHOW NEATEIbHOCTU B YCTHBIX M
MMCBMEHHBIX TEKCTax; JeJaTh IPE3eHTALUI0 pPe3yJIbTaTOB BBIMOJIHEHUS] XUMHUYECKOIO HKCIEPUMEHTa
(;1abopaTOpHOTro OIBITa, TA00PATOPHOM pabOTHI MO MCCIEIOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOro COTpPYJIHHYECTBA CO CBEPCTHHKAMM B COBMECTHOM I103HAaBaTEJIbHOW U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TPU PELICHUHM BO3HUKAIONIMX Npo0jeM Ha OCHOBe yuéTa oO0IuX
MHTEPECOB U COTJIACOBaHMS MO3ULMN (00CYKIeHMs, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbI», KOOPAUHALIUS
COBMECTHBIX JICWCTBUIL, ONpesielieHne KpUTEpUeEB 10 OLEHKE KauecTBa BBITIOJTHEHHOM padoThl U Apyrue).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO  ONpPENEATh LEIU  JEATENBHOCTH, IUIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENBbHOCTb, BbIOMpaTh Haumbosee
3¢ deKTUBHBIE CIIOCOOBI PElIeHHs Y4eOHBIX M TO3HABATENBHBIX 3a/1a4, CaMOCTOSATEIBHO COCTaBIATH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBI AJTOPUTM JACWCTBUN NPH BBITOJHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HAHHMH 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3ynbTaTa 3asBICHHOM IeJM, YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpesiaraéMble B
YCJIOBUU 3aJJaHUN.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yJbTaToOB MO OCBOSHHIO O0S3aTEIBHOIO COJEpIKAaHUS, YCTAHOBJIEHHOTO
naHHOHM (enepanbHOM pabodeil MPOrpaMMoOi, BBIIEISIOT: OCBOEHHBIE O0YJarONIMMHUCS HaydHbIC 3HAHUS,
YMEHUS U CIOCOOBI JecTBUH, crienupuueckue s IpeaMeTHON obmacTu «XUMUsS», BUIBI AEITEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUsS, €ro HHTEpHpeTanuu, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IHMYHbIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOydenus B 8 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
Cc(OPMHUPOBAHHOCTH y O0YHAIOIUXCS YMEHUM:
® PpAacKpbIBATh CMBICII OCHOBHBIX XHUMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN AJIEMEHT, IPOCTOE

BELIECTBO, CIOHOE BELIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJHAsS), BaJIECHTHOCTh, OTHOCHTEIbHAS
aTOMHasi M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas J0Jis
XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJSPHBIH 0O0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb,



ANEKTPOOTPHUIIATETILHOCTh, CTENEHh OKUCJICHHS, XUMHUYECKas peakius, KilacCHu(PHUKAIMsS peaKuil:
peaKiuu COEAMHEHHUS, pEeakUWU pa3JIoKEHUs, pEeaKluu 3aMeIlleHus, peakuuu OoOMeHa, JK30- HU
SHJIOTEPMHUYECKHE PEAKLUHU, TEIIOBOM 3((EeKT peakiyu, sIpo aToMa, SJIEKTPOHHBIA CIOW aroma,
aTOMHasi opOMTallb, paguyc aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS U HEMOJspHAas KOBaJCHTHAs CBA3b,
WOHHAs CBA3b, MOH, KATUOH, aHHOH, PaCTBOP, MaccOBasl JI0JIsl BellecTBa (IIPOLICHTHAsT KOHIIEHTPALIMs) B
pacTBope;
WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHSATUA W TMPUMEHATh 3TU TOHATUS TMPU
OMMCAHUU BEUIECTB U UX MPEBPAILCHU;
UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBIEHUS (JOPMYJI BEIIECTB M YPABHEHUNM XMMHUYECKUX
peaKIuii;
ONPENENATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTENEHb OKUCICHHUS
JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, TPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
coeuHEHU 1o ¢GopMyliaM, BHJI XHMHUYECKOW CBSI3M (KOBAJIGHTHAsh M HOHHAsl) B HEOPTaHUYECKUX
COCJIMHECHMUSIX;
packpbiBaTh cmbici llepuonnueckoro 3akona J[. M. MenaeneeBa: AeMOHCTpUpPOBATh MNOHMUMaHUE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT HX MOJOXKeHUs B [lepuonnueckoit
CUCTEME, 3aKOHOB COXPaHEHUs1 MACChl BELIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUS,
3aKoHa ABOTaJIpo;
OIKCHIBATh U XapaKTepHu3oBaTh TabnuuHyto ¢opmy Ileproanueckoil cCTEMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuyaTth MOHATHUS «TJaBHAs moArpymmna (A-rpymnmna)» u «odounas noarpynna (b-rpymnma)», manbie u
OO0JIbIIINE TTePUOIBI, COOTHOCHTH 0003HAUCHUS, KOTOpBIe NMetoTcs B Tabuie «lleproaudeckas cucrema
xuMuyeckux sneMeHToB /. M. MenneneeBa» C YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjpa, OO0INee YHCIIO 3JICKTPOHOB M paCIpeesieHHe UX II0
AIEKTPOHHBIM CIIOSIM);
KJIACCU(UIIUPOBATh XUMHUYCCKHE DJIEMEHTHI, HCOPTAaHWYECKHUE BEIISCTBA, XMMHYECKHE peakuuu (110
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, [10 TEMJIOBOMY 3D PEKTY);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKJasi ONHUCAHME NIPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHIl COOTBETCTBYIOIIMX XHMHYECKHX
peaKuii;
MIPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT KX KadeCTBEHHOTO COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHHUI B Pa3IMUHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO 3JIeMeHTa 10 (opMyJsie COCTMHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE, MIPOBOJIUTH
pacy€Thl O YPaBHEHHIO XMMUYECKOUN peaKInu;
MPUMEHATh OCHOBHBIC ONEPAIMH MBICIUTEIIBHON JACSITEIIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE,
000011IeHHEe, CHCTEeMAaTH3alluI0, KIACCU(UKAIUIO, BBIABICHUE MPUUYWHHO-CICIACTBEHHBIX CBSI3€U — JIs
M3y4YeHUsI CBOMCTB BEIIECTB M XMUMHYECKUX PEAKIMi, €CTeCTBEHHO-HAYYHBbIE METOAbl MO3HAHUS —
Ha0JII0IeHNe, U3MEpPEHNe, MOICTMPOBAHUE, DKCIIEPUMEHT (peajbHBIN U MBICIICHHBIN);
CJIeJIOBAaTh MpPaBUIIaM TMOJIb30BAHUS XUMUYECKOW MOCYI0M M J1a0OpaTOPHBIM O0OPYIOBaHUEM, a TaKXKe
npaBujiaM oOpaIeHus ¢ BEMECTBAMHA B COOTBETCTBHH C MHCTPYKIIUSIMH TI0 BBITTOJTHEHUIO JJa0OPaTOPHBIX
XUMHUYECKHUX OTBITOB MO MOJIYYCHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPO.a),
MIPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MAaCCOBOM JT0JIEH PaCTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U TPOBOJUTH XUMUYECKHE HKCIIEPUMEHTHI IO pACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIIbIO UHIUKATOPOB (JTaKMyC, (eHON(PTATCHH, METHIIOPAHK U IPYTHE).

K xoHiy oOyueHust B 9 kJjiacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpPa)kaTh

c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHSATHH: XUMHUYECKUU DJIEMEHT, aToM, MOJIEKYyla, WOH,
KaTHOH, QHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJCHTHOCTH, 3JIEKTPOOTPUILIATEIHHOCTD,
CTETIEHb OKHCJICHUS, XMUMHUYECKas PEaKIHs, XMUMUYECKas CBs3b, TEIUIOBOW A(P(PEKT peaklnuu, MOJb,
MOJISIDHBI  00BEM, pacTBOpP, SJICKTPOJIUTHI, HEIIEKTPOJIUTHI, OSJIEKTPOJIUTHYECKAsT UCCOIHMALNS,
peaKkmuy HMOHHOTO OOMEHa, KaTaJu3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMBbIC
pCaKknuu, OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKINUH, OKHCIWUTCIIb, BOCCTAHOBUTCJIb, OKHUCJICHHUC U
BOCCTAaHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs,



MeTaJUIMuecKas), KpUCTAJUIMYecKass peléTka, KOPpO3Us METAIIOB, CIUIABbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK BemecTna;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHSATUA U TMPUMEHATh 3TU TMOHATUS MPHU
OMHUCAHUU BEUIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBIIEHUS (POPMYJI BEIIECTB M YPABHEHUM XMMHUYECKUX
peaKIuii;

ONPEEATh BAJICHTHOCTh U CTENEHb OKHCIICHUS] XUMUYECKUX DJIEMEHTOB B COCIUHEHHUSX PA3THMUYHOIO
COCTaBa, MPHUHAUIKHOCTh BEIIECTB K OINpPENeIEHHOMY KIAcCy COCIWHEHHH 1o (opMmyiaaM, BHI
XUMHUYECKON CBSA3M (KOBaJIEHTHAs, MOHHAs, METAJNIMYEcKas) B HEOPTaHUYECKUX COCTUHEHUSX, 3apsii
MOHA 10 XMMHYECKOH (hopMylie, XapakTep Cpeabl B BOJHBIX PacTBOpPaX HEOPTraHUYECKHX COCIMHEHUH,
THUIl KPUCTAIUINYECKOMN pEIETKA KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3akona [I. M. MeHneneeBa u 1€eMOHCTPUPOBATH €r0 MOHUMAHUE:
OIKCHIBATh U XapaKTepHu3oBaTh TabnuuHyto ¢popmy Ileproanueckoil cCTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuyath MOHATHS «TJaBHas noAarpymnna (A-rpynmna)» u «rmobdodnas noarpynmna (b-rpymnma)», manbsie u
0oJbIIMe TMEepPHOJbl, COOTHOCHTH O0O3HAUEHHUs, KOTOphIE HUMEIOTCA B NEPUOAMYECKON Tabmuie, c
YUCJIOBBIMUA XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsija siapa,
o0lee YMCIO DSJIEKTPOHOB W paclpelesieHne HX IO DIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIue
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB AJIEMEHTOB U MX COEIMHEHUH B Ipelenax MajblX IEpUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS X ATOMOB;

KJIACCU(UIIUPOBATh XUMHUYCCKHE 3JICMEHTHI, HCOPTAaHWYECKHUE BEIISCTBA, XMMHYECKHE peakiuuu (110
YHCITY ¥ COCTaBYy yYacCTBYIOUIMX B PEAKIIUU BEIIECTB, 110 TEIJIOBOMY dPQEKTY, 0 U3MEHEHUIO CTETICHEH
OKHCJICHUSI XMMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0MUE U CHEHUPUICCKIE XUMHUYSCKAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEILIECTB, TOATBEPXKIasi  ONHCAHUE T[PUMEpPaMU  MOJEKYISPHBIX W  HOHHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTaBJISATh YpPaBHEHHUS 3JIEKTPOJUTHYECKON AMCCOLMAIMM KHUCIIOT, LIeJIoYed W CoJieH, TOJHbIE U
COKpallI€HHBbIC YpPAaBHEHHS pEaKIMii HOHHOTO OOMEHAa, YpaBHEHUs PEAKIUN, TMOATBEPIKIAOIINX
CYILIECTBOBAHNE M'€HETUYECKON CBSI3U MEXIY BEIIECTBAMU PA3IMYHbBIX KJIACCOB;

pacKpbIiBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHCa 3TUX peaKLnil;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTU IPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 AJIEMEHTa Mo (popmyre cCoeMHEHHUs, MaCCOBYIO JIOJII0 BELECTBA B PACTBOPE, MPOBOJUTH
pacy€Tsl O YPaBHEHHIO XMMHYECKOUN peaKiny;

co0roaTh MpaBuiia MOJIb30BAaHUS XUMUYECKOW MOCYA0M U 1a00opaTOpHBIM 00OpYAOBaHUEM, a TaKkKe
MpaBWJia OOpAIEHUsS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSAMHU IO BBITTOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OMBITOB MO MOJIYYEHHIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIJIEKHCIIOTO
rasa);

MPOBOANTH pEaKLMU, MOJATBEPKIAIONINEe KAaueCTBEHHBIN COCTaB pPa3IMYHBIX BELIECTB: PAclO3HaBaTh
OTBITHBIM MYTEM XJIOpUA-, OpomMua-, Hoaua-, KapboHar-, ¢ocdar-, cunukar-, cynbdar-, THIPOKCHI-
WMOHBI, KaTUOHbl aMMOHMS M HOHBI U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHUYECKHUX BEIIECTB;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIbHOCTH — aHalu3 U CHUHTE3, CPaBHEHHE,
000011IeHNe, CUCTEMAaTH3aIMIO, BBISIBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3EH — ISl M3yUEHUS] CBOMCTB
BEIIIECTB U XUMHUUYECKHUX PEAKIIHil, €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOIIOZICHUE, U3MEpPEHNE,
MOJEJIMPOBAHUE, IKCIIEPUMEHT (pEasbHbIN U MBICIIEHHBIN ).



TEMATHUYECKOE IIVIAHUPOBAHUE

8 KVIACC
KonuuyecTBo yacoB
Ne n/nt HaunmeHoBaHue pa3iesioB U TeM K I DJIeKTpOHHBIE (M (poBLIe)
B NPOrpaMMbl Bcero p:ﬁﬂoTTI::anHe p;)ﬁ&::igmeCKne o0pa3oBaTteiibHbIEe pecypchl
Pasnes 1.1lepBoHavajibHble XHMHAYECKHE TOHATHS
11 Xumust — BakHas 0071aCTh €CTECTBO3HAHUS U 5 2 Bu6mmoreka LIOK
' MPAKTHYECKOW JISSITEIbHOCTH YeJIOBEKa https://m.edso0.ru/7f41837c
bubnnorexa LIOK
1.2 BemecTBa 1 XuMHYeCKHE pEaKITUH 15 1 https://m.eds00.ru/7f41837¢
HUroro mo paznemy 20
Pa3znen 2.BaxkHeiiniue npeacTaBUTe 1M HEOPraHUYECKHX BelllECTB
bubmunoreka LIOK
21 Boznyx. Kucnopon. Ilonsatue 06 okcumgax 6 https://m.eds00.ru/7f41837¢
butnuorexa LIOK
2.2 Bonopona.IlonsaTre 0 KUCIIOTax U COJIAX 8 1 https://m.edso0.ru/7f41837¢
butmmoreka [IOK
2.3 Bopa. Pacteopsl. [Tonsrue 06 ocHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI HEOPTaHUYECKHUX 11 1 1 bub6imoreka [IOK
' COCIUHEHUH https://m.edso00.ru/7f41837c
Hroro mo paznemy 30

Paspes 3.1lepuoanveckuii 3akon u [lepuonnveckast cucremMa xumuueckux d1emMeHToB JI. . Menneseesa. CTpoeHnne aToM0B. XMMHU4YeCKasi CBA3b.

OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE PeaKIIun

ITepuonnueckuii 3axoH u llepuoanueckas

3.1 cucTemMa XUMUYeCKHUX 31emMeHToB /. 1. 7
MengeneeBa. CtpoeHue atoma

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

3.2 Xumuueckas cBsi3b. OKUCIUTEIBHO- 8 1 bu6nmoreka IJOK
' BOCCTaHOBUTEILHBIC PEAKIINN https://m.edsoo.ru/7f41837¢c
butmmoreka [IOK
" 15
TOTO O pasiery https://m.edsoo.ru/7f41837c
p BHOE BOEMS 3 bu6nmoreka IJOK
C3CpBHOC Bpe https://m.edsoo.ru/7f41837c
OBLIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

N KonuuyecTBo yacoB DJIeKTPOHHbIE
l'l/-l'l HaumeHoBaHMe pa3aesioB M TeM NPOTrPaMMbl Beero Kourpoububie | IIpakruueckne  (UuppoBbie)
padoTbI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
Paznen 1.BemecTBo M XMMUYECKHE PeAKIIUMA
11 IToBTOpeHwue u yriryOneHre 3HaHuH OCHOBHBIX Pa3eiioB 5 1 bubamoreka [HOK
Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKUX PEAKITHI 4 ﬁgg;?;;;i;igﬂﬁn 112636
13 DIEeKTPONUTUYECKAS TUCCOIMAIINSI. XUMHUYECKUE PEAKIINU 8 1 1 bubnuorexa [IOK
B pacTBOpax https://m.edso00.ru/7f41a636
Uroro mo paznemy 17
Pazpnen 2.HemeTa/lJibl U MX COeIMHEHUSI
21 OO01mas XxapakTeprucTHKa XUMUIecKuxX 31eMeHToB VIIA- 4 1 bubmmoreka [HOK
rpymnbl. ['anoreHs https://m.edso00.ru/7f41a636
29 O01mas XxapakTeprUCTHKa XUMHUIECKHUX 371eMeHTOB VIA- 6 bubmmoreka [HOK
rpymnbl. Cepa u €€ coe/JMHeHUS https://m.edso0.ru/7f41a636
23 OO6mras xapaKTepUCTHUKA XUMHIECKIX AIEMEHTOB V A- 7 1 bubmuotexa [{OK
rpynibl. A30T, Gocdop ¥ UX COSTUHSHHUS https://m.edso0.ru/7f41a636
24 OO6mras xapaKTepUCTHKA XUMHIECKHUX IeMEeHTOB IV A- 8 1 2 bubnuotexa [JOK
rpyninbl. YTIIEpo U KPEMHHUH U UX COeTMHEHHS https://m.eds00.ru/7f41a636
HUroro mo paznemy 25
Paznen 3.MeTanabl M MX cOeAUHEHUS
. bubmmnoreka [IOK
3.1 OO01re CBOWCTBA METAJIIOB 4 mps://m.edS(I)lo.ru/7f41a636
N bubmuoreka [IOK
3.2 Baxkneiinme MeTaIbl 1 UX COEIUHEHUS 16 1 2 https://m.e dS(I)lo.ru 17§412636
Hroro no paznemy 20
Pasnes 4. Xumus u okpyxkampomas cpena
butmmoreka [IOK
41 BemectBa 1 Matepuaisl B KU3HU YEJIOBEKA 3 hitps://m.edso0.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpems 3 bubmorera LOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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INOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KoaunuecTBO Yacon
Ne Tema vpoKa K I Hara DJIeKTpOHHBIe HU(POBLIE
n/n yp Bcero OHTPOJbLHBIE PaKTH1eCKHe u3yyeHuss  o0pa3oBaTelIbHbIE pecypchl
padoTsI padoTsI
1 IIpenmet xumuu. Posb XUMUU B KU3HU 1 bubmuoreka LIOK
yesoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 ITousaTue o MeToAax MO3HAHUS B XUMHUU 1 Eubmiorexa HOK
https://m.edsoo.ru/ff0d227e
, | Tememonte | dimmpiors | B 10K
parop p palit https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)
4 YucTsle BemecTBa U cMecH. CIocoObl 1 bubmuoreka LIOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
S cwecet (s mpvimepe ot omepemnof ) Bu6amoraxa LIOK
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmoreka IIOK
6 ATOMEL 1 MOJIEKY LI 1 https://m.edsoo.ru/ff0d2a6¢c
v XUMUYEeCKHE AIeMEHThI. 3HAaKH (CHMBOJIBI) 1 bubnmorexa [IOK
XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocThle U CI0KHBIE BEIIECTBA 1 bubimorexa LHOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 buGimorexa LOK
YivIpHoe ¥ https://m.edsoo.ru/ffod2d50
10 ?{?ﬁﬁiiﬁﬁ?ﬁ ?IZCE:;;I?;?)EE'MOMOB 1 bubmmorexa LOK
pMYJa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX JJIEMEHTOB
11 OTHocuTeNbHAs aTOMHas Macca. 1 bubmuoreka IIOK
OTHOCHUTENbHAsI MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHUYECKOTO JIEMEHTa B 1 bubmunoreka LIOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. Monbs. MonsipHast 1 Bubnuoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nYecKre U XUMUICCKHE SBICHUS. 1 bubmunoreka IIOK
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Xumudeckas pcaKnuia

https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U yca0BUs NPOTEKAHUS Bubmuorexa LJOK
XUMHUYECKHX PEaKIIHii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXPAaHCHUS MacChl BEIIECTB. bubmuoreka LIOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koinndecTBa, MacChl BEIIECTBA 10 bu6nmoreka IJOK
YPaBHEHHSAM XUMHUUCCKHUX PEAKIH https://m.edsoo.ru/ff0d5708
18 (oo pastonemn sumenos Busmitorera LIOK
8 P ’ H ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-3HLUKIONEIUCT. bubmuoreka LIOK
O000mIeHne 1 CHCTEMATU3AIMS 3HAHMIA https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo Teme «BemiecTBa Bubmuoreka [JOK
U XUMHUYCCKHE PEAKITUID) https://m.edsoo.ru/ff0d4290
2 Knenopone onesernt v npoctos nemeerso Bu6motera LIOK
POx p m : https://m.edsoo.ru/ff0d448e
O3o0H
22 eropona (peaxium oxnerems. ropene) BuGmiorera LIOK
poa {peakil - TP ' https://m.edsoo.ru/ff0d4614
IlonsaTre 00 okcHmax
22 maGoperapmn oG bumoraxa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucaopoaa
2 nommme 0 reponmmacoron ypanen Bumiorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMUYECKHX PEAKIIUIX
35 Zurpmmenne soren, enovotes aro Bumaorera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAICHHUS
26 dlonyeemen cotpanc tneopora Bubmorerca LIOK
Y oup poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE er0 CBOUCTBY
27 Bonopon — s5neMeHT U poCcTOE BELIECTBO. Bubmoreka [JOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
8 du3ndeckue 1 XUMHUYCCKUE CBOMCTBA Bu6mmoreka IJOK
Bojiopoza. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka IIOK
29 [ToHsITHE O KMCIIOTAX M COJISIX

https://m.edsoo.ru/ff0d50d2
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CriocoObI OTy4eHUs BOAOPOJIA B

bubmuoreka IIOK

30 naboparopuun https://m.edsoo.ru/ff0d4dd0
3 lonyeeme n cotpanie soxopons Bu6miotera LIOK
Y oup Aopoza, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €r0 CBOUCTBY
. .. bu6nmoreka IJOK
32 MoutsipHbiii 00bEM ra30B. 3aKOH ABOraapo https://m.edsoo.ru/ffod542e
3 oo ero mmeemiony rommaecry pomeersa BuGmrorera LIOK
" y Y Betll https://m.edsoo.ru/ff0d55a0
i 00BEMY
o | P b e S B LOK
peak . https://m.edsoo.ru/ff0d5708
OTHOIICHHHU I'a30B
35 dusnyeckre n XUMHISCKHE CBOMCTBA BOIBI bubmorexa LHOK
A https:/m.edsoo.ru/ff0d587a
N bubnunoreka [IOK
36 CoctaB ocHoBanuii. [lonsiTHe 006 MHANKATOPAX https://m.eds00.ru/ff0d59e2
3 wensenmene pacrmops. Macconss 101 bumoraxa LIOK
o PacTBOpEHL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
3 | ipurorosnense paorsopon o onpecro Bu6arorxa LIOK
PHUTOTS ep P! pea https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH paCTBOPEHHOTO BEIIECTBAY
39 KontponbHas padota N2 nio Teme «Kucnopos. Bubmuorexa [JOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTas, KitaccuuKanus, Bu6nuoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 o, oonommes n aborepm Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIacCU(pUKAIIHS, Bbubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 TlonyyeHue U XUMHYECKHE CBOMCTBA Bubmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kinaccupuramnms, Bu6mmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 TTony4yenue m XUMHUYECKHE CBONCTBA KHCIIOT bubmoreia HOK

https://m.edsoo.ru/ffOdfee2
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Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI

bubmuoreka IIOK

46 MOJTyYCHHUS], XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
IIpaktrueckas padora Ne 6. Pemenue
47 JKCTICPUMEHTAILHBIX 33]1ad 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHUI»
48 I'eneTnueckas CBsA3b MEXIy KJIaCCAMU Bubnmuorexa LOK
HEOPTraHMYECKUX COETUHEHMIA https://m.edso0.ru/00ad9a50
49 O0001IeHNE ¥ CUCTEMATHU3aIUs 3HAHU T bubmmorexa HOK
H H https://m.edsoo.ru/00ad9ch2
KonTponbras padora Ne3 o Teme "OcHOBHBIC bubmmorexa [IOK
50 31 .
KJIACChl HEOPTaHUYECKHUX COCTUHEHHI https://m.edsoo.ru/00ad9ela
SL summmeccka snevento. Hlomtmie o rpymmos uGanorexa IOK
' py https://m.edsoo.ru/00ad9ffa
CXOJHBbIX 3JICMECHTOB
Ilepuonnueckuii 3axkoH u [lepuonnueckas Bu6muorexa LIOK
52 cHCTeMa XMMUYECKUX daeMeHToB []. U. )
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonpl, TpyIImIbI, HOAT IIbI brbmiorexa HOK
PHOJBL TPYIIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX S7EP. Bbubnuorexa LIOK
H3oTomb! https://m.edsoo.ru/00ada342
gy | Soeme o foncnes soucs Bumorra LOK
pHol T https://m.edsoo.ru/00ada6bc
MenneneeBa
o | o . s Bunoress 0K
pHoA https://m.edsoo.ru/00ada824
. . MenneneeBa
| e e s o B LOK
b YI U Tipar e https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIH, TIeIaror u rpaxaaHuH
58 DIEKTPOOTPULATEIILHOCTh aTOMOB bubnmorexa [{OK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMu4deckas CBsI3b bubsmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas TONISIpHAsT XUMHUUYECKasl CBS3b bubmorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XUMUYECKas CBSI3b Bubnunoreka [IOK
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https://m.edsoo.ru/00adaab9
Bbu6moreka IJOK
62 Crenens okuCICHM 1 https://m.edS(])_E).ru/OOadanB
63 OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH 1 bubsmorexa HOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Egg;%ﬁi%ii?{f/ooa db076
65 Konrtponbras padora Ned4 mo reme «CtpoeHne 1 1 bubmmoreka [JOK
aroma. XMMHYECKas CBSA3b» https://m.edsoo.ru/00adb486
66 PeseprHbIit ypok. O6o0menne n 1 bubmmorexa [IOK
CHCTEMaTU3aMs 3HAHUH https://m.edsoo.ru/00adb33c
67 Pe3zepensiii ypok. O6o0mieHne n 1 Bubmuoreka [JOK
CHCTEMaTU3aMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 Pe3zepensiii ypok. O6o0mieHne n 1 Bubmuorexa [JOK
CUCTEMATH3aLHs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 4

9 KVIACC
Ne KoaungecTBo yacoB Jara
o/ Tema ypoka B K n S DJIeKTpOHHBbIe HU(POBBIE
cero OHTPOJbHbIE pakTHYecKHe A 06PA30BATEILHBIE PECYPChI
padoTbl padoThl
L cntroua mmmaccum sneventon £ 1. ) ubmiorexa LIOK
T https://m.edsoo.ru/00adb59
Menjeneesa
R ———— ) BuGmorera LIOK
p p https://m.eds00.ru/00adb6b6
MIEPHOIOB
3 Knaccudukanus u HomeHkIaTypa 1 Bubmuorexa LIOK
HEOPTaHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKO#l CBS3HM U THUIIBI 1 Bu6nmoreka IJOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme
5 «IloBTOpeHue u yriyoieHne 3HAHMIA 1 1
OCHOBHBIX pa3JIesIoB Kypca 8 Kiaccay
6 Knaccudukaius XauMUUeCKUX Peakiuil mo 1 Bbubnuroreka [IOK
Pa3NUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsTHE O CKOPOCTH XUMHUYECKOMN pEAKINH. 1 Bubmuorexa LHOK
[ToHsiTHE 0 TOMOTEHHBIX M T€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a
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peaKusx

[TonsiTHE O XUMHUYECKOM PaBHOBECHH.
@DaxTOpHI, BIAAIONINE HA CKOPOCTH

bu6nmoreka IJOK

8 XMMHYECKOM PeakInu U TONI0KEHHUE https://m.edso0.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKHUCITUTETHHO-BOCCTAHOBUTEIIHHBIC PEAKITUH bubmorexa HOK
peaKtt https://m.edso0.ru/00adcade
10 Teopust 3MEKTPOIUTUICCKOMN TUCCOLIUAITUH. bubnunoreka [JOK
CuiibHBIC ¥ Cl1a0bIC 3JIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 Honnbie ypaBHEHUS peaKITuit bubmorexa HOK
yp beaxit https://m.edsoo.ru/00add448
I I B LOK
el . https://m.eds00.ru/00add5d8
ANEKTPOJIMTUUCCKOHN TUCCOLIUAIUH
13 mpercramaen o6 srexmponmecro Bufmiorexa LIOK
pea P https://m.edsoo.ru/00add8b2
JICCOUAIN
14 ITonsiTue o rugposrse coen bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
. bubmoreka IIOK
15 O00011IeHNE U CUCTEMATH3AIINS 3HAHU https://m.eds00.ru/00addd12
16 [IpakTtnueckas padora Ne 1. «Pemenue Bbubnuoreka LIOK
IKCTIEPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
17 Onemonmmceras mecomas BuGmmorexa LIOK
P A LA https://m.edsoo.ru/00addecO
XUMHUUECKHE PEAKIIUU B PACTBOPAX»
18 OO0mas XxapakTepUCTHKA raJOr'€HOB. Bbubnuroreka [IOK
XHMHUYECKUE CBOWCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
o | b Conmas i, B 10K
- 1Oy ’ https://m.edsoo.ru/00ade104
NIPUMEHEHUE
20 ?giﬁTzZZ;iazoﬁi?lfoT; ch\ﬁci::;elie eHue eé bubmmorexa HOK
2y > 13YH https://m.edsoo.ru/00ade348
CBOMCTBY
g | et e B 10K
peaKtii, A p A https://m.edsoo.ru/00ade488
M30BITKE
22 OO0mas xapakTepucTHKa 3JeMeHTOB VIA- Bbubnmnoreka [IOK
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TpYIIIBI

https://m.edsoo.ru/00ade64a

AJ'IJ'IOTpOHHI:Ie MOI[I/I(l)I/IKaI_II/II/I CCPLIL.

23 Haxoxenue cepbl 1 €€ coeIMHEHHN B bubmorexa HOK
A p " https://m.edsoo.ru/00ade64a
npupoje. XHMHUYECKUE CBOMCTBA CEePhI

24 CepoBomopo, cTpocHHue, PU3NIeCKre U bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, (PU3NIECKUC bubmmoreka [JOK

25 . .

Y XMMHYECKHE CBOICTBA, IPUMCHEHHE https://m.edsoo.ru/00adea28
XVMHUYECKUE PEaKIInH, JekKalie B OCHOBE
MPOMBIIITICHHOTO CIIO0C00a MOTy4eHUSI Bubmuorexa [JOK

26 . .

CEpHOI KUCTOThI. XMMHUUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYIKaroIleH cpe/ibl COeTMHEHUSMHE CEPhI
Brruncienue MaccoBOM 10X BRIXOIa Bu6nuoreka IJOK

27 _

HPOIYKTA PEeaKIHu https://m.edsoo.ru/00adec8a

28 rpynma. Asor, pacnpoctpanenic 5 mpiposc buGarorea LIOK

PYIUIBL > bacupoctp © B IPHpOAE, https://m.edsoo.ru/00adeea6
(bu3nvecKue U XUMHUYECKHE CBOMCTBA

29 AMMHUaK, ero pU3NIecKue 1 XUMHUCCKUC bubmuoreka LIOK
CBOMCTBA, TIOJIy4EHHE U TPUMEHEHHE https://m.edsoo.ru/00adf004

0 lonyeenme s, sy ro ubmotera LIOK

Y > Y3 https://m.edso00.ru/00adf180
CBOHCTBY»

31 A30THast KHCII0Ta, €€ (PU3MUSCKUE U bubmuoreka IIOK
XMMHYIECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS

30 B KaUeCTBE MUHEPAIBHBIX YIOOpEHHIA. Bbubnuorexa LIOK
XUMHUUECKOE 3arpsI3HEHNE OKPY KaroIen https://m.edsoo.ru/00adf518
Cpe/lbl COeTUHEHUSIMH a30Ta

B e et rscoe ufimorera LIOK

Lo https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJTYYCHHE
w | momome pores e BuGorea 10K
PabBLIX Y0P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpeibl hochaTaMu

35 VYrnepon, pacnpocTpaHeHUE B IPUPOE, bubnmnorexa [JOK
(hu3HUecKre U XUMHYECKIE CBONCTBA https://m.edso0.ru/00adfd9c

36 Oxcusl yriepoaa, ux GU3nIecKue u Bubnmoreka [IOK

XAMHYECKHE CBOMCTBA. DKOJIIOTHUCCKHE

https://m.edsoo.ru/00adfebe
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HpO6J’IeMBI, CBA3aHHBIC C OKCUAOM yTIJiepoaa
(IV)

37 YronbpHasg KUCI0Ta U €€ COU bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
()
B | Tonywemmeymemmororsn Bu6miotera LIOK
) " https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiys Ha KapOOHAT-UOH
[lepBoHaYaBHBIC TOHATHS 00 OPraHUICCKHUX bubmuoreka LIOK

39 .

BEILIECTBAX KaK O COSAMHCHUSIX yriiepoia https://m.edsoo.ru/00ae054e

40 Kpewmuwuii u ero coeqnaeHus bubmorexa [IOK

https://m.edsoo.ru/00ae080a
[Ipaxtrueckas padora Ne 5. Permenue
41 BKI::HepI/IMeHTaIIIiHLIX 3a[a4 1o TeMe bubmorexa [IOK
o https://m.edsoo.ru/00ae0bf2
«BaxkueiiIre HEeMeTaIIbl M UX COCIHMHEHHS

42 KonTponbras padora Ne3 mo teme bubmmorexa [IOK
«BaxkHeme HeMeTallIbl U UX COSIUHEHU https://m.edsoo.ru/00ae0el18
OO01mmas XapakTepUCTHKA XUMHUUECKUX
3JIEMEHTOB — METAJJIOB. MeTarnueckas bubnunoreka [IOK

43 .

CBSI3b U METAJUTMYECKAs KPUCTAUTHYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3nyecKrue CBOMCTBA METAIIOB

1 Drecpoxmemsetsot paa nanpcHi Bumiorexa LIOK

https://m.edso00.ru/00ae1156
METaJIIOB
OO01mue crocoOb! MOMYUYCHHSI METAJIJIOB,

45 CrnaBsl. BerauciieHus o ypaBHEHHAM Bbubnuorexa LIOK
XUMHUYECKUX PEaKIMid, €CIIH OJIHH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPIKUT IPUMECH

46 [TonsTHE 0 KOPPO3UU METAIIOB bubmorexa IOK

https://m.edso0.ru/00ae1278
bubmuoreka IIOK

47 IHenourpie meTanb! https://m.edso0.ru/00ae14b2

48 OKcuIBI ¥ THAPOKCHIIBI HATPHUS U KaTHs Eubmiorexa HOK

https://m.edso0.ru/00ae14b2

49 [lenouno3zemenbHbIE METAILIIBI — KATBIUN U bubnmnorexa [JOK
MarHuit https://m.edso0.ru/00ae15e8

50 Baxwueiiie coeJMHEHNS KalbILMs bubmoreia HOK

https://m.edsoo.ru/00ae15e8

51 O06001TIeHNE W CHCTeMAaTH3aIHs 3HAHUH
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bubmuoreka IIOK

52 JKécTrocTh BOMBI M CIIOCOOBI €€ yCTpaHESHHS 1 hitps://m.eds00.ru/00ae1886
53 HpE.I.KTI/I‘IeCKaSI pabora Ne 6 o Teme 1 bubmmoreka [JOK
"YKECTKOCTh BOIBI U METO/IBI €€ YCTpaHeHHs" https://m.edsoo.ru/00aelae8
N bubmmoreka [JOK
>4 Admomumii ! https://m.edscL)E).ru/Oan1064
55 AmdoTepHBIC CBOHCTBA OKCHIA H 1 bubmmoreka [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoteka LIOK
56 Keneso ! https://m.edS(])_E).ru/Oanld86
57 Oxcupl, ruApoKcuabl u coiu xenesa (1) u 1 bubnuoreka [IOK
xemnesa (1) https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIINS 3HAHU 1
S0 eyt sa toTove. ) BuGmiorera LIOK
«Baxneitmme MeTayuTbl ¥ MX COCTHHCHUS https://m.edsoo.ru/00ae3des
BrIuncnenus o ypaBHEHUSIM XUMUYECKUX
60 mwimxe i conepart npiveen, ) Bubmmorera LIOK
o https://m.edso0.ru/00ae1750
BrrurcieHust MacCOBOM IOJIM BBIXO/1A
MPOAYKTA PeaKIuu
61 O00011IeHNE U CUCTEMATU3ALMS 3HAHNUI 1
62 Kontponbnas padora Ne4 o Teme 1
«BaskHeiilye MeTaLIbl K HX COCAMHEHUS
63 BemectBa u MaTtepuanbsl B IOBCEIHEBHOM 1 Bu6nuoreka IJOK
KHM3HU YeJI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHMUYECKOE 3arpsI3HEHNE OKPYXKaroIen 1 Bubmoreka [JOK
cpezbl https://m.edsoo0.ru/00ae4270
65 Ponp xuMuM B pelieHUH SKOJIOTHYECKUX 1 Bubmoreka [JOK
mpobIeM https://m.edsoo0.ru/00ae4270
66 Pesepsuslii ypok. O6o01IeHe U 1 Bubmoreka [JOK
cucTeEMaTH3aIs 3HaHUI https://m.edso0.ru/00ae0d0a
67 Pezepsuslii ypok. O0o01eHne u 1 Bbubmuorexa LIOK
cUcTeEMAaTH3aIis 3HaHUI https://m.edsoo.ru/00adbh33c
68 Pezepsusiii ypok. O0o0mmeHne u 1 Bubmuorexa LHOK
CHCTEMaTH3aIis 3HAHHIMA https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

INabpuensu O.C., OctpoymoB WN.I'., CiiankoB C.A. Xumus: 8 kiacc; 6a30Bbiil yueOHuK. AU
«U3narensctBo «IIpocBemenuey, 5 3z, nepepadoTaHHOE
INa6puensu O.C., OctpoymoB WN.I'., CiiankoB C.A. Xumus: 9 kinacc; 6a30Bbiii yueOHuk. AU
«M3narensctBo «lIpocBemenuey, 5 3, nepepadoTaHHOE

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

bubmmoreka ITOK https://m.edsoo.ru/00ad9ch2
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