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1.INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmrero ob6paszoBanusi, npencrtaBieHHbIx B ®PI'OC OO0, a takke Ha OCHOBE (emepaibHOU
paboueit mporpaMMbl BOCIIUTAHUS M C YUETOM KOHLENIWHU MpenofaBaHus ydeOHOro mpeamera
«Xumus» B o0pa3zoBaTenbHbIX opranu3zanusix Poccuiickoit denepanun.

[Iporpamma 1o xuMuM AaéT MPENCTABICHHUE O IENIX, OOl cTpaTeruu OOy4eHHs,
BOCIIUTAHUS W Pa3BUTHSI OOYYAIOIIMXCS CPENCTBAMHU Y4YeOHOro MpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE TIPEIMETHOE COJIEPIKaHKE, TPENYCMAaTPUBACT PACIIPENICIICHUE €ro MO KjaccaM H
CTPYKTYPUPOBAHHE 1O pa3jiesiaM U TeMaM MPOrpaMMbl 10 XUMHUHU, OMPEACIIsieT KOJIMUYECTBEHHbIE
Y Ka4eCTBEHHBIEC XapaKTEPUCTUKH CO/IEpKaHUs1, PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3yUEHUS
XUMHUHU € YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA y4eOHOro Impolecca,
BO3PACTHBIX 0OCOOEHHOCTEH 00y4daroImuxcs, onpenesieT BO3MOKHOCTH PeAMeTa [ pean3auu
TpeOOBaHMIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOW MpOTpaMMbl Ha YpPOBHE
OCHOBHOI'0 00IIero 0oO0pa3oBaHMs, a TakKe TpeOoBaHUMN K pe3yjibrataM OOy4eHHs XUMHUH Ha
YpOBHE 1ieJiel U3y4eHUusl IpeAMEeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIHLHOU JESTEIbHOCTH
00y4aromIerocs Mo OCBOCHUIO Y4€OHOTO COJEPIKaHMUSI.

3HaHHE XUMHH CIYKUT OCHOBOM JIJIs1 (GOPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, €ro
IPEACTAaBICHUN O MATEPUATILHOM €IMHCTBE MUpA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMHEH
IPEACTABICHUS O B3aUMOIIPEBPAIEHHUSIX SHEPTUU U 00 IBOJIIOLMH BEIIECTB B MPHUPOJE, O MyTAX
pelieHuss TIOOANBHBIX MpPOOJEeM yCTOHYMBOIO pa3BUTHS UYeENOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM U IKOJOTHYECKON 0€30MacHOCTH, MPoOIeM 3ApaBOOXPaHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peau3aiii BO3SMOXKHOCTEH ISl CaMOpa3BUTHS U (OPMHUPOBAHUSI KYJIBTY PbI
JTUYHOCTH, €€ 001Iel 1 GyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUYarOIIXCs,
HAaBBIKOB HMX  CAaMOCTOSITENILHOM  y4eOHOW  JIeATENbHOCTH, OKCICPHUMEHTAIBHBIX U
WCCIIENOBATEILCKMX YMEHUH, HEOOXOIWMBIX KaKk B TIOBCEIHEBHOW JKU3HU, TaKk M B
podeCCHOHATLHOM JISSITEIBHOCTH;

3HAKOMHUT CO CHeNu(UKON HAyYHOTO MBINUICHHS, 3aKJIaJbIBAET OCHOBHI IIE€JIOCTHOTO
B3TJIs1/1a HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SBISICTCS] OTBETCTBEHHBIM TArlOM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00YYaIOIIUXCsl;

crnocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOIO OTHOMIICHHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSM, K MpUpOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOrHYecKoe oOpa3oBaHHE
00yYarOIIHMXCSl.

JlanHble HampaBlieHUS B OOyYEHHHM XHMHUU OOECIIEUMBAIOTCA CIEUU(PUKON CcomeprKaHHs
y4eOHOro mpeIMeTa, KOTOPBIN SBISETCS MEJarorn4ecky afanTHPOBAHHBIM OTpa)KeHUuEM 0a30BOi
HayK{d XMMHUH Ha ONpeAeIEHHOM dTarne e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeTro 0Opa3oBaHUs OPHUEHTHPOBAH HAa OCBOCHUE
00y4aroUIMMHKCS CHCTEMBI TTePBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB HEOPTaHUYECKOW XUMUU U
HEKOTOPBIX OTAENbHBIX 3HAYUMBIX IMOHATUNA OPraHUYECKON XUMHH.

CtpykTypa colepskaHusi IPOrpaMMBbI 110 XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ m3ydenuro. ConepikaHue CKJIaAbIBACTCA M3 CHUCTEMBbI MOHATHH O XUMHYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBI TMOHATHH O XWMHUYECKOW peakmuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHHM30BaHBbI MO MPHUHIUITY ITOCIEAOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUM Pa3HOT'0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuognueckoro 3axona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— yYEHUS O CTPOSHUHU aTOMa U XUMUUYECKOU CBSI3U;



— IPeACTaBICHUHN 00 STEKTPOIUTUYECKON JUCCOLMAIIMYU BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHHMS PACCMATPUBAIOTCS HAa OCHOBE SMITUPHUYECKH TOJNYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOT'O YPOBHSI K IPYTOMY, BBITIOJIHSS
(GyHKIIMY 00BSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIy4€HUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TporpaMMbl MO XHMHH CIOCOOCTBYeT (OPMHPOBAHUIO MPEICTABICHUS O
XUMHYECKOM COCTaBIISIIOIIECH HAy4YHOW KapTUHBI MHUpa B JIOTHUKE €€ CUCTEMHOW NIPHUPOIBI,
IIEHHOCTHOTO OTHOIIIEHUS K HAYyYHOMY 3HAHHIO U METO/aM MO3HaHUs B Hayke. M3yd eHne Xxumuun
MPOMCXOJIUT C TTPUBJICUCHNEM 3HAHUN U3 paHEee U3YUCHHBIX YUEeOHBIX TpeaMeToB: «OKpYyKarOIIHA
Mup», «buonorus. 5—7 kiacce» U «Pu3nka. 7 Kjace».

[Tpu u3y4eHnn XUMUH MTPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUICCKON ASSITEILHOCTH YEJIOBEKA M KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJBTYphI. 3aqavya y4eOHOro MpeaMeTa COCTOUT B (hOpMHUPOBAHHH
CHCTEMbl XMMMYECKUX 3HAHUN — BaKHEUIIUX (haKTOB, MOHSTUH, 3aKOHOB U TEOPETUUECKHX
MOJIOKEHUH, JOCTYHMHBIX OOOOLIEHHH MHPOBO33PEHYECKOr0 XapakTepa, S3blka HayKH, B
NpUOOIIEHUH K HAYYHBIM METOAaM MO3HAHMS [IPU U3yUYEHUH BEIIECTB U XUMHUECKUX peaklui, B
(hOopMHUpPOBAaHUM U PA3BUTHU [IO3HABATEIbHBIX YMEHUH M WX NPUMEHEHUH B Y4eOHO-
[I03HABATEJIbHON M y4eOHO-MCCIIeA0BATENbCKON J1€ATEIbHOCTH, OCBOGHUH IpPaBUJl 0€30IacHOro
o0pallleHus C BELECTBAMH B IOBCEHEBHON KU3HU.

[Tpu u3yyeHUM XMMHHM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs Ba)KHOE 3HAUYCHHE
npuoOpeny Takue 1e, Kak:

— QopMupoBaHNEe MHTEIUIEKTYaJbHO PAa3BHTON JHMYHOCTH, TOTOBOH K CamMo00pa3oBaHUIO,
COTPYJTHUYECTBY, CaMOCTOSITEJIbBHOMY TIPHHSITUIO PEHICHWH, CIIOCOOHOW aJamnTUpOBATHCA K
OBICTPO MEHSIOIIMUMCS YCIIOBUSIM JKU3HHU;

— HamlpaBJEHHOCTb OOyYEHHUS Ha CHUCTEMAaTUYeCKOe MpUOOILEeHHE OO0yJaroumxcs K
CaMOCTOATENIbHOM  TO3HABaTEIbHOM  JESITENbHOCTH, HAyYHBIM  METOJaM  ITO3HaHWs,
(hOpMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHUH,

— olecrieueHne YCJIOBHI, CIIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYYAIOUIUMHUCS OIbITa
pa3HOOOpa3HOW JESITENHHOCTH, TTO3HAHUS W CAMOIMO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINH ), UMEIOINX YHUBEPCAIbHOE 3HAUCHUE TSI Pa3JIMYHBIX BUJIOB JICATEITHHO CTH

— ¢opMupoBaHue 00MIEH PYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH, B TOM
YHUCJIe YMEHUM OOBSCHSTH U OLEHUBATh SIBJICHUS OKPYXKAIOIIETO MUPA, UCIOJIb3YsI 3HAHUS U OIIBIT,
MOJIyYCHHBIEC MPH U3YYEHUU XUMHH, MPUMEHSTh MX MPHU PEIICHUU MpoOJieM B MOBCEIHEBHOU
KU3HH U TPYJOBOM J1EATEIBHOCTH;

— GopmupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOIIEHUH, MTOHUMAaHUS [IEHHOCTH
XMUMHUYECKUX 3HAHUU NJIs1 BBIPAaOOTKH HKOJIOTMUYECKH LIeJIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JIESITENbHOCTU B LEJSAX COXPAHEHHS CBOETO 3JI0POBbSl M OKPY KAIOLIEH HPUPOAHOM
Cpenbl;

— pa3BUTHE MOTHUBAIIMM K O0yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMS OOILEYEIOBEUECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQHIIsS ¥ HANIPaBASHHOCTH JIadbHEHIIIEr0 00yUCHHUS.

OO1ee Yuciio 4acoB, OTBEAEHHBIX JJISI U3YUYCHUS XMMHHU Ha YPOBHE OCHOBHOI'O OOIIIEro
oOpa3oBanusl, coctaBisieT 136 4yacoB: B 8 kiacce — 68 1yacoB (2 yaca B Henenno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIIO).



2.COJAEPKAHUE OBYYEHMUA

8 KUIACC

IlepBoHaYanbHBIE XUMHYECKHE MIOHATHUS

[Ipenmer xumuu. Ponb XUMUM B KU3HM 4YE€IOBEKAa. XHMMHUA B CUCTEME Hayk. Tena u
BemecTBa. Gu3nueckue cBoicTBa BelecTB. Arperatnoe cocrosiuue Bemects. [lonarue o metogax
nmo3HaHus B xuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3ieNieHus] CMeCel.

ATOMBI ¥ MOJEKYNbl. XUMHUYECKHE dJeMeHThl. CHUMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocThle 1 cioXkHBIE BelleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyaa. BaaeHTHOCTh aTOMOB XMMHUECKHX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocraBa BeulecTB. OTHOcuTenbHasi atoMHas Macca. OTHOCHTENbHAs MOJIEKYJIsipHAs Macca.
MaccoBas 10711 XUMHUYECKOI'0 3JIEMEHTa B COCTMHEHUH.

KommuectBo BemecTBa. Mosbs. MoJssipHast macca. B3anMoCBsI3b KOJIMUECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérsl no ¢popmyniaM XUMUYECKUX COETMHEHUH.

duznueckue U XUMHUYECKUE SIBJIEHUA. XHUMHMUYECKass peakuus M €€ NPU3HAKU. 3aKOH
COXpaHEHHUSI MaccChl BELIECTB. XUMHUYECKHe ypaBHeHUs. Kinaccudukanus XMMHUUECKUX peaklui
(coenmHeHus, pa3IoKEHU, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm

3HaKOMCTBO C XMMMUYECKOH HOCYAOH, MmpaBujaMu paboOThl B JIAOOpaTOPUHU U NMpPUEMAMU
oOpamieHusi ¢ 1a00paTOpHBIM O0OOPYIOBAaHUEM, MU3Y4YE€HHE M OMUCaHHe (PU3MUECKUX CBOWCTB
00pa31oB HEOPraHMYECKUX BEIleCTB, HabmoAeHe (pru3nueckux (MIaBjieHne BOCKa, TasHUE JIba,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJEHCAlUsl BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MIPOKaJIMBAaHUE MEAHOW IPOBOJIOKH, B3aMOACHCTBHE Mea C KUCIOTOMN) sIBJICHUN, HAOII0eHE U
OIKCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKHUX peaklUil (pa3ioxeHne caxapa, B3auMO/IeH CTBUE
CEepHOM KHCIIOTHI C XJIOPHAOM Oapwusi, pasyiokeHue rumpokcuaa menu (ll1) mpu HarpeBanum,
B3aMMOjIeHiCTBHE kene3a ¢ pactBopoM conu Menu (1), uzydenne cnocoO0B pasjenieHus cMecei:
C TIOMOIIpI0 MAarHuTa, QUIBTPOBAHWE, BHIAPUBAHHME, IUCTHILIIAINS, Xpomarorpadus,
MPOBEJICHHE OYMCTKH TMOBAPEHHOW COJIM, HAOMIOJIEHUE U OMHMCAaHUE Pe3yJIbTATOB MPOBEIACHUS
OIbITa, WJUIIOCTPUPYIOILErO0 3aKOH COXPAaHEHWS MACChl, CO3JJaHUE€ MOJEIEeH MOJIEKYJ
(1apocTepKHEBBIX).

Baskneiimue npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3zayxa. Kucimopon — 3ieMeHT M NpOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupoae, GU3N4eCKe 1 XUMUYECKHE CBONCTBA (pEaKIi FOPEHMUS).
Oxcunpl. Ilpumenenune kucinopozna. CrocoObl NOJMy4YEeHHS KHCIOpoAa B JjabopaTopuu U
npombinuieHHOCTH. KpyroBopot kuciopoga B mpupone. O30H — auioTponHas Moaudukamnus
KHCIIOpO/A.

TennoBoli 3(p¢deKT XUMHUECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMUYECKUE peakuuu. TOIUIMBO: yroidb M METaH. 3arpsS3HEHHE BO3/yXd, YCUICHHE
MIaPHUKOBOT 0 3P eKTa, pa3pylieHue 030HOBOI'O CIIOA.

Bonopon — anemeHT 1 npocroe BenecTBo. HaxoxxaeHue Bogopoa B Ipupoae, pusndeckue
1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE, C10COObI monydeHus. KucioTsl u couu.

MoutsipHbIii 00BEM Ta30B. Pacu€Thl 10 XMMHYECKHMM ypaBHEHUSM.

duznyuecKkue CcBOMCTBa BoAbl. Boxa kak pactBoputenb. PactBopnl. HaceilienHbie u
HEHACBIIIEHHbIE PAacTBOpbl. PacTBOpMMOCTh BemecTB B BoAe. MaccoBas 1ol BeIIeCTBa B
pactBope. XuMHUeCKHe CBOMcTBA BOoAbl. OcHOBaHuA. Ponb pacTBOPOB B MpUpOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpssHeHrne NpUpoAHbIX BoA. OXxpaHa M O4YMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcunbl. Kiaccudukamus OKCHIOB:
coseoOpasyrome (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosieoOpasyromue. Homenknatypa
okcuoB. Pu3nyecknue 1 XUMUYECKHE CBOMCTBA OKCUA0B. [lomyueHne okcrioB.



OcnoBanus. Kraccudpukanus ocHoOBaHMI: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuil. duznueckue M XUMHUYECKHME CBOMCTBa ocHoBaHuil. IlomydeHue
OCHOBAHHI.

Kucnotel. Knaccuduxanus xkucinor. Homenknarypa kucinot. @uznueckue U XUMUYECKHE
cBoiicTBa KUCHOT. Pay aktuBHOoCcTH MeTalioB H. H. bekerosa. [Tonydenue kucnor.

Comu. Homenknatypa coneil. dusnueckue U XUMHUECKue cBOMcTBa coseid. [lomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKY KIacCaMH HEOPraHUYECKUX COEAUHECHUM.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE OMpe/eNICHNEe COolepKaHusl KHCIOpOoJa B BO3NIyXe, MOJydYEeHHE, COOMpPaHHE,
pacno3HaBaHUE M U3y4YEHUE CBOMCTB KHUCIOpOAa, HAOIIOJCHHE B3aUMOJCHCTBUSI BEIIECTB C
KHCIIOPOZOM U YCJIOBHUSI BOSHUKHOBEHHS U MPEKpaIleHUs TOpeHus (Mokapa), O3HAKOMJIEHHUE C
o0Opa3laMu OKCHJIOB M OIHCAaHUE WX CBOWCTB, MONydYeHHE, COOMpaHHEe, paclo3HABaHUE U
U3y4eHHEe CBOKMCTB Bonopona (TopeHue), B3auMmojaeicTBHe Bojopoia ¢ okcuaom memu (1)
(BO3MOKHO MCIOJIb30BaHUE BIIEOMATEPUAIIOB), Ha0M01eHne 00pa3iloB BEIIECTB KOIUYECTBOM |
MOJIb, MCCIIEOBaHHE OCOOCHHOCTEW pPACTBOPEHUS BELIECTB C Pa3IU4YHONW pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM JOJEH pPAacCTBOPEHHOIO BEUIECTBA,
B3aMMOJICKCTBHE BOJbI C MeETaulaMu (HaTpHeM M KajbleM) (BO3MOXKHO HCIIOJIb30BAHUE
BHICOMATEPHUAIIOB), MCCIEAOBAaHNE OOPa3I[OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOMI0IeHNe M3MEHEHHUS] OKPACKHM HWHIUKATOPOB B PACTBOpPAaX KHUCJIOT W IIENOYeH, M3ydyeHue
B3anmozpercTBus okcuna meau (1) ¢ pactBopom cepHOl KUCIOTHI, KUCIOT ¢ METAJIJIaMH, PEaKIIHi
HeUTpan3aluy, ojay4yeHue HepaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJIHOTO METajlla IPyTruM
W3 pacTBopa COJM, PEIIEHHE 3KCIEPUMEHTAJbHBIX 3aJady 1o Teme «BaxHeimmue Kiacchl
HEOPraHUYECKUX COCTUHEHUIN.

IMepuonnyecknii 3akon u Ilepuoanveckasi cuctemMa xumudeckux iemenTos . U.
MenaeseeBa. CTpoenne aToMoB. XuMH4ecKkas cBsi3b. OKUCIUTENIBHO-BOCCTAHOBUTEIbHbIE
peakumnu

[TepBble MONBITKH KJIacCH (PUKAIIMA XUMHYECKUX dTIEMEHTOB. [[oHATHE 0 TpynIaxX CXOIHBIX
AJIEMEHTOB (IEJIOYHBIC U MIETOYHO3EMETbHBIC METAIIIBI, TAJIOT €HbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIC OKCHJIBI U THIPOKCHUJIBI.

[Tepuonnueckuin 3akoH. llepuomuyeckas cucremMa XuMHUeckux 3ieMmeHToB J[. U.
MenpeneeBa. Koporkonmepuonnas u anmuHHOmepuonHas (opmel Ilepmonudeckoil cucTeMsl
xumuueckux snemeHtoB JI. WM. MenneneeBa. Ilepumonsl u rpynnbl. PU3HYECKH CMBICH
MOPSIIKOBOIO HOMEpa, HOMEPOB MEPUOIA U TPYIIIbI AJIEMEHTA.

Crpoenue aTromoB. CoctaB aTOMHBIX siep. U30Tonbl. DiekTpoHbl. CTpoeHue 3JeKTPOHHBIX
obosouek aTtomoB TmepBbIXx 20 xumuueckux osiaemMeHToB Ilepuoamueckoit cucremsr . U.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOI'0 3JIEMEHTa IO ero noyioxkeHuto B Ilepuonnueckoit
cucteme [[. 1. Menneneena.

3aKOHOMEpPHOCTU U3MEHEHUS paJinyca aTOMOB XMUMHYECKHUX JIEMEHTOB, METAJINIMYECKUX U
HEMETAJUINYECKUX CBOKMCTB IO IPyNIIaM U MEPUOJIAM.

3nauenue [lepuonuueckoro 3akoHa u Ilepuoandeckoi CUCTEMbI XUMHUYECKUX 3 JIEMEHTOB
JUISL pa3BUTHS HAYKU U TipakTuku. [[. 1. MenieneeB — yu€Hbli U rpaKJJaHuH.

XuMuueckast CBSI3b. KoBanentnas (monsipHas u HEToJsIpHas) CBSI3b.
DJIEKTPOOTPULATEIIBHOCTh XUMUYECKHU X 3JIEMEHTOB. IOHHAs CBA3b.

Crenens okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinu. [Iporecchl okucaeHus
Y BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIOB W HEMETAJUIOB, B3aWMOJEHCTBHE THUIPOKCHIA
LMHKAa C pacTBOPAMM KHCIIOT W IIEJI0YEH, MPOBENEHUE OMBITOB, UJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TOPEHUE, PEAKIINK PA3JIOKEHUS, COCTUHECHUS ).



Meostcnpeomemmuoie ceasu

Peanuzanus MEXIPEAMETHBIX CBS3€H IIPU U3YYE€HUU XHMHM B 8 KJIaCCE€ OCYIIECTBIISIETCS
yepe3 UCIHOJIb30BaHue KaK O0IINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U OHITUH, SBISIOLINXCS
CUCTEMHBIMHU JIJIS1 OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1me ecTecTBEHHO-HAYyUHbIE TOHITHS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHHTE3, KJaccu(HKaIMs, TepUOIUIHOCTh, HAOOICHHUE, OSKCIEPUMEHT, MOJEIHpPOBaHUE,
HW3MEpPEHUE, MOJIEIIb, SIBJIICHUE.

®duznka: MaTepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIbI,
paZMoOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKHI 3apsiji, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, Ta3, (M3UUeCKHe BEIUYUHBI, CIUHUIBI U3MEpPEHHs, KOCMOC, IJIaHEeTHl,
3BE31161, COJHILE.

buonorus: ¢orocunres, nprxanue, ouocdepa.

['eorpapus: atmocdepa, rtuapocdepa, MHUHEpaNbl, TOPHBIE IOPOXBI, IOJIE3HBIC
MCKOMaeMbl€, TOIJIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XuMHu4ecKkas peakuus

Ilepnonuuecknii 3akoH. Ilepuonmueckas cucremMa XxuMmuueckux isnemeHtoB [[. H.
MenneneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KaJWs, KaJlbLUsid M UX COCIMHEHHH B COOTBETCTBHM C
HOJIO)KEHUEM 3JIEMEHTOB B [lepuonnueckoil cucreMe U CTpPOEHHEM X aTOMOB.

CrpoeHue BemiecTBa: BUJbl XMMHUYECKOM CBsI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKN U BUJA XUMUYECKOM CBS3U.

Krnaccudukanus v HOMEHKIaTypa HEOPraHWYECKHUX BEHIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSLIMXCS K pa3JIMYHbIM KJIACCaM HEOPraHWYECKHX COEAVMHEHWH, IeHEeTHYecKas
CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaruss XUMAYECKUX PEAKIHA 10 Pa3IMYHBIM MPU3HAKAM (II0 YHCITY U COCTaBYy
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TEIJIOBOMY 3PP EKTY, 0 U3MEHEHHUIO CTETIeHEH OKUCICHUS
XUMUYECKUX JJEMEHTOB, MO O0OpaTUMOCTH, N0 YYacTUIO Kartajmu3aTtopa). OK30- U
SHJOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKHE YPABHEHUS.

[Tonatue o ckopoctn xuUMHUYecKkoi peaknuu. [loHsTHE 00 0OpPaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHsiTue O TOMOr€HHBIX M TETEPOreHHBIX peakiusax. [loHaTtue o
katanu3e. [loHaTe 0 XuMru4eckoM paBHOBeCHH. DAaKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHYECKON
PEaKLUU U NOJ0KEHUE XUMUYECKOI O PABHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIINU, JJEKTPOHHBIA OallaHC OKUCIUTENIBHO-
BOCCTaHOBUTENIbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIyii ¢ UCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTro OanaHca.

Teopus 3MEKTPOJUTHUECKON NHCCOUUALUU. DIEKTPOIUTHI U HE3JIEKTPOIUThl. KaTnoHsl,
AHUOHBIL. MeXaHU3M M CCOLUALNY BEIIECTB C Pa3JINYHBIMU BUJAMU XUMHAYECKOU cBs3U. CTENEeHb
nucconuanyy. CUIbHbIE U C1a0ble JIEKTPOIUTHI.

Peakiiuu noHHOro obMeHa. YcioBUS MPOTEKaHUs PeaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpallléHHbIC MOHHBbIE ypaBHEHHsS peakiui. CBOWCTBa KUCIOT, OCHOBAHHMI W COJieH B CBETE
MPEICTABICHUH 00 JJICKTPOJIMTHYCCKON auccornuanuu. KadecTBEHHBIC pPEaKIMd Ha HOHBI.
ITonsiTue o rusiponu3e coJiei.

Xumuueckuii IKcnepumenm

O03HAKOMJIEHHE C MOJEISMU KpUCTAUIMYECKMX PEHIETOK HEOPraHMYEeCKHX BEIIECTB —
METAJJIOB M HeMeTa/uloB (rpadgura M anmasza), CIOXKHBIX BEHIeCTB (XJIOpUIa HATpus),
HCCIIENOBAHUE 3aBUCUMOCTU CKOPOCTM XUMHYECKOM pEaKuMu OT BO3LAEHUCTBHUS Pa3IM4HbIX
(hakTOpOB, MCCIEAOBAHHUE IJIEKTPOMPOBOJTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA JIUCCOMHUAIINN
KHCJIOT, 1eJI04€eN U conel (BO3MOXKHO MCI0JIb30BaHNE BHIE0 MATEPUAIIOB), TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUs peakiuil moHHOro obMeHa (oOpa3oBaHME OCaJKa,

7



BBIJICJICHHE ra3za, 00pa30BaHHE BOABI), ONBITOB, MIUIOCTPUPYIOLIMX HPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakiuil (ropeHue, peakluHu pas3ioKeHUs, COSAUHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIBI0O KAayeCTBEHHBIX pPEAKIUl Ha MOHBL, pELIEeHHE
9KCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 4 HX cOeIUHEHUS

OO6mast xapakTepucTtuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHMe M (QU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOTE€HOB.
XUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBUE C MeTallJlaMHM, HEMETallJIaMH,
menoyamu).  XnopoBogopoa. ConsHas KUCIOTa, XWMHYECKHE CBOWCTBa, IOJy4YeHHE,
npuMeHeHue. JleficTBue xjiopa U XJIOPOBOIOPO/A HA OpraHU3M delloBeKa. BaskHelme Xxinopusl
U UX HaXOXKJI€HUE B IIPUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcCoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHu okucieHus. CTpoeHHe W (GHU3MUECKHue CBOIMCTBA MPOCTHIX BEIIECTB —
KUCIIOpOJia U cepbl. AJUIOTPOIIHbIE MOIU(UKAIIMN KUCIOPOJa U cepbl. XMMHUYECKUE CBOICTBA
ceppl. CepoBOOPOJ, CTpOeHME, (u3nyueckue U XUMUYeckue cBoicTBa. OKCHIBI Cepbl Kak
IpeCTaBUTEN KHCIOTHBIX OKcUaoB. CepHas KHMCIOTa, (U3MUECKHUEe U XMMHUYECKHEe CBOWCTBA
(obmme Kak mpeACTaBUTENS Kiacca KUCIIOT U crenuduyeckne). XuMUYeCcKHe peakliuu, JexKalime
B OCHOBE IPOMBIIIIEHHOr'0 C10co0a Moay4eHust cepHoil KuciaoTel. [IpuMeHnenue cepHoil KUCIO0THI.
Conu cepHOW KHCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenwe cepsl u eé
COEAMHEHMH B IpUpOJe. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAlOLIEH Cpelbl COCAUHEHUSMHU CEpbl
(KMCIIOTHBIE TOKH, 3arPsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEOTBPALCHHUS.

OO6mas xapaktepuctuka 3ymeMeHTOB VA-rpynmnbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHHs. A30T, pacnpocTpaHEHUE B MpHpojae, (GHU3MUYECKUe U
XUMHYecKue cBoiictBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pu3nyecKue 1 XMMHUECKHe
CBOMCTBA, NOJTydyeHue u npuMeneHue. Conyu aMMOHUS, UX PU3NYECKHE U XU MUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbI aMMOHHA. A30THas KUCJIOTa, €€ IMOIydeHHE,
¢usnueckue M XUMHUYECKHE CBOWcTBa (OOIMe Kak TMpeNCcTaBUTENs Kiacca KHCIOT H
crieu¢uueckue). Mcrnonp3oBaHue HUTPATOB M COJIe aMMOHMS B KadeCTBE MHHEpPAJbHBIX
ynoOpenuil. XuMudeckoe 3arpsi3HeHUE OKpY’Kalollel cpeapl COeNMHEHUSIMHU a30Ta (KUCIOTHBIE
JOX/IH, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJ0EMOB). Docdop, amtoTpornHble MOAUPUKALNN
dochopa, ¢puznyeckne u xummuueckue cpoiictBa. Oxeua docdopa (V) u docdopnas kuciora,
¢u3nueckue W XMMHYECKHE CBOWCTBa, nosyueHue. Mcmomb3oBanue (ocdaTtoB B KauecTBe
MUHEpaJIbHBIX Y00 PEHUH.

O6mas xapakrtepuctuka 3jeMeHTOB |VA-rpynmnbl. OcoOEHHOCTHM CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEINEHU OKUCIIEHUS. YTIepo, aJuIOTPOIHbIe MOIU (PUKALMK, paCIPOCTPAHEHUE B
npupozne, Gpu3ndeckre U XuMuueckue cBoicTa. AgcopOuus. Kpyrosopor yriepona B mpupoe.
Oxcuppl yriaepoaa, ux (Gpu3nyeckue U XMMHUYECKUE CBOMCTBA, NEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJIyYCHUE M MPUMEHEHHE. DKOJOTHYeCKUe Mpo0IeMbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rUIoTe3a IJ100aJbHOro MOTEIUIEHUs KIMMaTa, MapHUKOBBIA 3¢ dekr. YroapHas Kuciaora U e€
COJM, UX (U3MUecKue M XUMHUYECKHE CBOMCTBa, MoOJydeHHEe U npuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-HOHbI. M cronabp3oBanne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH
U CEJIbCKOM XO35MCTBE.

[TepBoHayasbHbIE MOHATHSL 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIiepoja
(MetaH, 3TaH, TUJIEH, all€TUJICH, 3TaHOJI, IJIULIEPUH, YKCyCcHas KuciaoTa). [IpupoHbie HCTOUHUKH
yTI€BOA0pO10B (YroJib, IPUPOAHBIN a3, HeTh), MPOLYKThl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U MPOMBINIIEHHOCTU. [loHATHE O OMOJIOTHYECKH Ba)KHBIX BEIECTBAX: *KHUpax, Oenkax,
yriaeBoJax — W UX POJM B JKU3HM YEJIOBEKa. MaTepHalbHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usmueckue ¥ XUMHUYECKHE CBOICTBA, MONYyYeHHE W TNPHUMEHEHHE.
Coenunenuss kpemHust B mnpupozae. OO6mume mnpencrtasBieHuss o0 oxcuzae kpemHus (1V) u

8



KpeMHHueBol KucioTe. CUITMKATHI, UX UCITOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. BakHew e
CTpPOUTENbHBIE MaTepuajbl: KEpaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. [IpobGremsr
0€30MacHOr0 UCMOJIb30BAHUS CTPOUTEIBLHBIX MaTEPUAJIOB B IIOBCEIHEBHON JKU3HHU.

Xumuueckuil Ikcnepumenm:

H3y4YeHHEe 00pa3I[0OB HEOPraHMYECKHUX BEIICCTB, CBOMCTB COJISHOM KHCIIOTHI, IIPOBEICHUC
Ka4eCTBCHHBIX PEaKIMi Ha XJIOPHJ-MOHBI W HAOJIIOJICHHE MPU3HAKOB MX IMPOTEKAHHS, OIBITHI,
oTpaxaromue QU3HUYECKUE M XHUMHYCCKHE CBOMCTBA TaJIOTCHOB M WX COCIWHCHUU (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE € OOpas3lamMH XJIOPUAOB (TajoreHHJIoB),
O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COCNUHEHHSIMHU (BO3MOXXKHO HCIIOIh30BAHUE
BHJICOMATEPHANIOB), HaONlIOJIeHWEe Tpolecca OOyriIMBaHHUS  caxapa TOJ  JICHCTBHEM
KOHIICHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3Y4EHUE XUMHYECKUX CBOMCTB pa30aBiIeHHON CepHOMU
KHUCIIOTBI, MPOBEIECHNE KAaUeCTBEHHOM pEeakIuMu Ha CyJb(aT-uoH M HAONIOJEHUE MpH3HaKa e
MPOTEKaHUs, O3HAKOMIIEHUE C (PU3NYECKUMHU CBOMCTBaMH a30Ta, (pochopa U WX COETUHEHUN
(BO3MOXKHO HCIIOJIb30BAHKUE BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX U (hOcHOPHBIX yA0OpEHUH,
MOJIy4eHHUE, COOMpaHHWe, paclio3HaBaHUE W H3Y4YEHHUE CBONCTB aMMHakKa, IPOBEICHHE
KauyeCTBEHHBIX peaKIMii Ha HOH aMMOHUs U (ochaT-uoH U U3ydeHUE MPU3HAKOB MX MTPOTEKAHUS,
B3aMMO/ICWCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAHHE
BHICOMATEPHUANIOB), HU3Yy4YEHHUE MOJCIEeH KPHUCTAUTMYECKUX pemETOK anmasa, rpadura,
(dynnepena, 03HaKOMJIEHHE C TTPOLIECCOM aICOPOLIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM U YCTPOKWCTBOM IPOTHUBOTAa3a, MOJy4yeHue, COOMpaHue, paclio3HaBaHUE U U3y4EHUE CBOWCTB
YIJEKUCIIOTO Ta3a, MPOBEICHHE KAauyeCTBCHHBIX pPEAKIUMid Ha KapOOHAT W CUJIMKAT-HOHBI MU
W3y4yeHHE TIPU3HAKOB HUX TMPOTEKaHHUS, O3HAKOMJIEHHE C TIPOAYKIHMEH  CHUIIMKATHOMN
MPOMBIIIIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHel e HeMeTabl U X
COCIMHEHUS.

MeTanjibl M UX COETUHEHUS

OO01mas XxapakTepruCcTUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHWH MX ITOJIOK CHUS
B Ilepuonuueckoil cucreme xumuueckux 3jneMeHToB J[. 1. MeHaeneeBa U CTpOEHUsI aTOMOB.
Crpoenue metauioB. Meramandeckass CBS3b M MeTaJIMYECKas KpUCTaUTMYecKas pemérka.
DJIEKTPOXUMHUYECKUNA Psl HanpsokeHuHM MeTtaioB. Dusnueckue M XMMHYECKHE CBOMCTBA
MeTasuioB. O0Me crnocoObl MOaydYeHUs MeTaJuIoB. [[oHITHE O KOPPO3UH METAJIOB, OCHOBHBIC
CMOCOOBI 3amMTBl UX OT Koppo3uu. CrutaBel (CTaib, YYryH, MIOPATIOMUHUN, OpOH3a) U WX
MPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[Ilenounble MeTaIbl: MOOkKEHHE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /[I.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B mpupone. Ouznyeckue u XUMUYECKHE
CBOMcCTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUIBI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHEHUH.

[lesouHO3eMeNbHBIEC METaJUIbl MArHUM U KallbLIUM: noJiokeHue B [lepuoanueckoii cucreme
xumuueckux sneMeHToB JI. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXICHUE B MPHUPOJE.
duU3MUEeCKUEe U XMMHUYECKHE CBOWCTBA MAarHsl W KaJibIus. BaxkHeWIMe COCIMHEHUS KaJIbIIUs
(oxcup, ruapoxcu, cosn). KECTKoCTh BOABI U CIOCOOBI €€ yCTpaHEHUs.

Amomunuii: nonoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHtoB . U.
MenpeneeBa, CTpoeHHE aTOMa, HAXOXJIeHue B npupojae. OU3nUecKue U XMMUYECKUE CBOMCTBA
ATFOMUHUS. AM(OTEpPHBIC CBOMCTBA OKCHA M THIPOKCH/IA AJTFOMUHHMS.

Kene3o: mnonoxenue B llepuoamueckoid cucreme xumMuueckux »diementoB /J[. .
MenneneeBa, CTpoO€HUE aTOMa, HAXOXKJIEHHUE B Mpupoae. Pu3ndyecknue 1 XUMHUYECKUE CBOMCTBA
xene3a. Oxcupapl, Tuapokcunsl u conm keneza (1) u xemesza (Ill), mx cocra, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHUE C 00pa3iaMu METaJJIOB H CILIABOB, UX (PU3NYECKIMH CBOMCTBAMU, H3y4ECHUE
PE3yIBTATOB KOPPO3UH METAIIIOB (BO3MOXKHO MCITOJIb30BAHKE BUIEOMATEPHATIOB), 0OCOOCHHOCTEH
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B3aMMOJACUCTBUS OKCHJAA KalblUsg W HATpus C BOAOHM (BOSMOXHO HCIIOJIb30BAHHE
BHJIEOMATEpUAJIOB), HCCIENIOBAaHUE CBONCTB JKECTKOM BOABI, Ipollecca TOpeHHs XKeje3a B
Kuciopone  (BO3MOXKHO — HWCIIONB30BAaHME  BUICOMATEpUAIOB), IPHU3HAKOB  INPOTEKaHHUS
Ka4eCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJblUs, IIOMUHUS, IMHKA, *kene3a (1) u xenesa
(1), meau (1), HaGmoAeHKE ¥ OMKMCAHUE MPOIECCOB OKPAIIMBAHMS IJIAMEHH MOHAMH HATPHS,
KaJusg M KaJIbIHs (BO3MOXKHO MCIIOJIb30BaHHE BHJICOMATEPHANIOB), UCCIIEI0BAHNE aM(pOTEPHBIX
CBOMCTB THJPOKCH/IA aTFOMUHHUS U THAPOKCUAA IIMHKA, PeIIeHHEe SKCIIePUMEHTANBHBIX 3a/1a4 10
Teme «BaxkHennme MeTalubl U UX COETUHEHUSY.

XuMus 1 OKpyxKawiuas cpeaa

BemiectBa 1 Marepuanbl B TOBCEIHEBHOM JKM3HU YeJIOBEKa. be3omacHoe HMCIob30BaHHE
BEIIECTB M XMMUYECKMX peakiuii B ObiTy. IlepBas moMomip NpH XUMHYECKHX OXOrax |
OTpPAaBJICHHUSX.

XUMHYECKOE 3arpsi3HEHNE OKpYKarolel cpeapl (mpeaenbHast J0myCcTUMasl KOHLEH TpaIys
Bemects, aanee — [1IK). Ponabp Xxumuu B perieHnn 5K0JIOTHYECKUX MPOOIIeM.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHasioB (CTEKJIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE MAaTEPUAIIBI).

Meostnpeomemmuole céasu

Peanu3anust MEXIPEAMETHBIX CBS3€H IIPU U3YYE€HUU XHUMHH B 9 Kiacce OCyIIeCTBIISIETCS
gyepe3 NCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHIA, TaK U TIOHATHH, SBIISTIOLIAXCS
CHCTEMHBIMH JJIsl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOume ecTecTBEHHO-HAYyUHbIE TOHITHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJaccu(UKaIUs, TEepUOIUIHOCTh, HAOIIOJCHHE, OSKCIEPUMEHT, MOJEIUpPOBaHUE,
M3MEpEeHHEe, MOJIIb, SIBIICHHUE, TAPHUKOBBII 3()(PeKT, TEXHOIOT U, MaTePHAIIBL.

®dusuka: wMarepus, aToM, OJIJIEKTPOH, WPOTOH, HEHTPOH, HWOH, HYKJIUA, H30TOIHI,
pPalMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, MPOBOJHUKH, IOJYIPOBOIHUKH,
JMAJIEKTPUKH, (OTOINEMEHT, BEIIECTBO, Telo, 00BEM, arperaTHoe COCTOSHHE BEIecTBa, ras,
pacTBOp, PACTBOPUMOCTb, KpUCTAIUIMYECKasl pelIETKa, CIIaBbl, GU3NUECKUE BETMUYMHBI, €ANHUIIBI
M3MEpEeHHsI, KOCMHUYECKOE IPOCTPAHCTBO, TIIAHETHI, 3837161, CoHILe.

buonorus: ¢dotocunTes, Abixanue, 6mocdepa, SKOCHUCTEMa, MHUHEpabHbIE yH0OpeHus,
MUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIILHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.
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3.JINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATDBI

JImuHOCTHBIE pE3yJbTaThl OCBOEHHS IPOrpaMMBI OCHOBHOTI'O 00mIero o0pa3oBaHUs
JOCTUTAIOTCS B X0J/1e 00yUeHHsI XUMHUH B €IMHCTBE y4eOHOW UM BOCIIUTATENIbHON JAESITEIbHOCTH B
COOTBETCTBUM C  TPAaJULUOHHBIMM  POCCHUMCKMMHU  COLMOKYJIbTYPHBIMU M  JYXOBHO-
HPAaBCTBEHHBIMH 1I€HHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBWJIaMU M HOPMaMH MOBENEHUS U
CIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIM3AIMH 00y4aroIIuXCsl.

JIuuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIUXCS PYKOBOJICTBOBATHCS
CHCTEMOH MO3UTUBHBIX LEHHOCTHBIX OPUEHTALMM U PACIIMPEHUE ONbITA JEATEIbHOCTH Ha €&
OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaClleINI0, TOHUMAaHUS 3HAYEHHUS XUMHUYECKOW HayKd B JKU3HU COBPEMEHHOrO OOIIecTBa,
CIOCOOHOCTH BNaJIETh JOCTOBEPHON HH(pOpPMAIMEH O MEeperoOBbIX JOCTIXKEHUSIX M OTKPBITUSIX
MHUPOBOIl U OTE€YECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTU B HAayYHbIX 3HAaHUAX 00 ycTpolcTBe
MUpa U 00IIECTBA;

2) TPasKIAHCKOT0 BOCIIUTAHUS :

MPECTaBICHUS] O COLMAIbHBIX HOPMax M IpPaBWIaX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00IIeCTBEHHO MIOJIE3HOH,
y4eOHOUCCIIeIOBATEeIbCKOM, TBOPUECKOW W JPYrUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AESITEIbHOCTU MIPU BBIIOJHEHUHU YUEOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIIIOJITHEHUH XHMHUYECKUX SKCIIEPUMEHTOB, CO3/JaHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MpoIiecce 3TOW yueOHOU IesATeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IIOBEJICHUE U TOCTYIIKM CBOMX TOBAPUILIEH C TO3ULIMN HPABCTBEHHBIX U IPABOBBIX
HOPM C YY4ETOM OCO3HAHUSI IIOCIJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHUPOBO33pEHUECKHE  TMPEACTaBIEHUS O BEHIECTBE M  XUMHYECKOW  peakiuw,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH U COCTAaBJISIOUIME OCHOBY IS
MMOHUMAaHHUS CYITHOCTU HaYYHON KapTUHBI MUPA, PEICTaBICHUS 00 OCHOBHBIX 3aKOHOM EPHOCTSIX
pa3BUTUS MPUPOJBI, B3AUMOCBSA3SIX YEJIOBEKA C MPUPOAHON Cpenoii, O poiM XUMHUH B MO3HAHUU
3TUX 3aKOHOMEPHOCTEM;

[I03HAaBaTeJIbHbIE MOTHBBI, HAalpaBJIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUH IO XUMHH,
HEoOXOoAMMBbIE Ui OOBSICHEHHS HaOIIodaeMbIX MPOIECCOB M SBIEHHH, MO3HaBATEIbHOM,
UHGOPMAIIMOHHON M YUTATEIbCKON KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAaMOCTOSITENBHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypoOil, AOCTYIMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYYEHHUIO U IO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camMo00pa30BaHUIO, MMPOEKTHON M MCCIEAOBATEILCKOM JEATEIbHOCTH, K OCOBHAHHOMY BBIOODPY
HAIpPaBJIEHHOCTU M YPOBHS 00YUYEHHUS B JaTbHEUIIEM;

4) popMUpOBaHNS KYJIbTYPHI 310POBb:

OCO3HAHME LIEHHOCTH KM3HU, OTBETCTBEHHOI'0 OTHOILIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 37I0pOBbIil 00pa3 KHU3HU, OCO3HAHHE IIOCIEACTBUM W HENpUATHE BPEIHBIX IPUBBIUEK
(ynorpeOsieHHSI aJIKOTrojsl, HApKOTUKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIIOJIEHUS TIpaBHII
6e3o0macHOCTH IpH 00pallleHuU ¢ XUMUYECKMMHU BEIIECTBAMU B OBITY U pealbHOM JKU3HH;

5) TpyA0BOT0 BOCIIMTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3YyUEHHUIO Tpodeccuii U Tpy/Aa pa3auyHOro poja, yBaKeHHE K
TPyAY U pe3yibTaTaM TPYA0BOH JEATEIbHOCTH, B TOM UHCJIE HA OCHOBE IPUMEHEHUS TPEIMETHBIX
3HAHMW TIO0 XHMHH, OCO3HAaHHBIM BBIOOp MHAMBUAYAILHOM TPaeKTOPUU MPOAOKEHUS
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o0pa3oBaHMsI C Yy4ETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
UHTEPEeCOB M NOTPEOHOCTEW, YyCHEemHOM NnpodecCuOoHaIbHOW JEATENIbHOCTH U  Pa3BUTUA
HEOOXOJAMMBIX YMEHHM, TOTOBHOCTh aJalITHPOBATHCS B TPOPECCHOHATILHOMN CPEE;

6) 9K0JI0TrM4€eCKOro BOCTIUTAHMS:

HKOJIOTHYECKH I1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHHUKY KM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHMS, MOHMMAaHHE I[EHHOCTH 3J0pPOBOrO M 0Oe30MacHOro odpasa >KWU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE I[EHHOCTH COOJIIOICHHMSI TTPaBHJI 0€30MMacCHOTO TTOBEACHUS MPU padOTe C BEIIECTBAMH,
a TAKXKE B CUTYAIHIX, YTPOXKAIOIIMX 3I0POBBIO U )KH3HU JIFOJICH;

CIIOCOOHOCTH MTPUMEHSTh 3HAHHUSI, TTOJTydaeMbIe TTPH N3y4CHUH XUMHUH, JJISI PEIICHUS 3a/1a4,
CBSA3aHHBIX C OKPYKAIOLIEW IPUPOAHON CpENOH, Ui IOBBILICHUS YPOBHS 3KOJIOT MYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATHHOT0 XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTed WX pelIeHHs
MOCPEICTBOM METOAOB XMMHUHM, IKOJIOTMUECKOI'0 MBIIIICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
NIO3HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMAIbHOW MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmerampeAMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYUMBIE I (HOPMUPOBAHUS
MHPOBO33peHUsl OOIEHAayYHbIE MOHSATHUS (3aKOH, TEOpHWs, NMPUHIMUII, TUIOTE3a, (aKT, cucTema,
MpoLIeCC, IKCIEPUMEHT U APYTOe€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
MpeIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUN M3 ATHX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHON HAay4YHOH KapTHHE MHpa, U YHUBEpcallbHble yueOHbIe AeHCTBHs (IIO3HABATENbHBIE,
KOMMYHUKATUBHbBIE, PETYJSTHBHBIC), KOTOpble obOecreyuBaoT (HOpMHpOBAHHE TOTOBHOCTH K
CaMOCTOATEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBJICHUIO YUeOHOM J1eATeIbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornyeckue 1elicTBUA:

YMEHHUS HCMOJB30BaTh MNPHEMBI JIOTUYECKOTO MBIIUJICHUS TIPU OCBOCHWU 3HAHUM:
pPacKphIBaTh CMbICI XUMUUYECKUX MOHATUM (BBIIENIATh UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh
B3aMMOCBSI3b C JPYTUMHU TOHSITUSMH), MCHOIB30BATh MOHATHUS IJsI OOBSCHEHHS OTHENbHBIX
(hakTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS M KPUTEPUH TSI KJIACCU(UKALINY XUMUYECKHX BEIIECTB
U XUMHYECKHX PEAaKIUH, yCTaHABIMBATH MPUUYUHHO-CICIACTBEHHBIEC CBSI3UM MEXKIY OOBEKTaMHU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXKIEHUs (MHIYyKTUBHBIC, JENYKTUBHBIC, MO aHAJOTHH),
JIeNIaTh BBIBOJIBI U 3aKJTFOY CHUS,

yMEHHUE MPUMEHSTh B IpOllecCe MO3HAHUS MOHATHS (MIPEIMETHBIE U METalpeaMeTHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEJIHM, MCIOJb3yeMble B XHMHH, MPEOOPa30OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XuUMHu4yeckas ¢opMyiJa U YpaBHEHHE XHMHUYECKOW peakuuu — TMpH pelieHuH ydeOHO-
NO3HABATENBHBIX 3a7a4, C Y4YETOM OSTUX MOJAEIBHBIX IPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHBbIC MPHU3HAKH M3yYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBISTH O0IIME 3aKOHOMEPHOCTH, MPUUUHHO-CJICICTBEHHBIE CBSI3U U
MIPOTUBOPEYUHSI B U3Y9aEMBIX IIPOIIECCAX U SBICHUSX.

Ba3oBble uccienoBareibCcKue 1eiicTBUA:

YMEHHUE HCIOJIb30BATh IOCTaBJICHHBIE BOINPOCHl B KAaye€CTBE MHCTPYMEHTA IMO3HAHUA, a
TaK)Ke B KadyecTBE OCHOBBI M (POPMHUPOBAHUS THUNOTE3b IO IMPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUM;

MPUOOPETEHNE OMbBITAa IO IJIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHUIO YYEHUUYECKHX
IKCIIEPUMEHTOB, YMEHUE HAOJI0IaTh 32 XOJ0OM IMPOIEcca, CaMOCTOSITEIHHO TPOTHO3UPOBATH €0
pe3yabTaT, (HopMyaMpoBaTh OOOOIICHHWS W BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMS, COCTABIIATh OTYET O IPOJICIAHHON padoTe.

Pabora c ungopmanueii:

yMEHHUE BBIOUPATh, AHAIU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IMYHBIX BUI0B
1 (HopM MpeCTaBICHUS, TTOYIaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOIYJISIpHAS JTUTEpaTypa
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XMUMHYECKOTO COJIep:KaHus, CIIPaBOUHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTUUECKH OIICHUBATh
MIPOTUBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMALIHIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOABI U 3alIPOCHI IPU MTOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX /1JIs1 BHIITOJHEHHS Y4eOHbIX U T03HABATENbHBIX 3a/1a4
OINpeASIEHHOr0 THIA, NPUOOPETEHUE OIMbITa B 00JIACTH MCIOJIL30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTHI, OBIIQJICHHE KYJIbTYPOl aKTUBHOT'O MCIOIb30BaHUS Pa3IHUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANBbHYIO (OpMy TIpelcTaBICHUS
nH(poOpMalMU U WUIIOCTPUPOBATh peIlaeMble 3a7aud HECIOKHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu popMaMu rpauKky U KX KOMOMHALIMSIMU;

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOW M MCCIIeAOBaTEIbCKOM
JESITEIbHOCTU MH(OPMALIHIO O BIMSHUM MPOMBIIIIEHHOCTH, CEJIbCKOI0 X035IICTBa M TpaHCIIOpTa
Ha COCTOSIHHE OKPY’KAIOLIEH IPUPOIHON CPEIBIL.

KoMMyHuKaTHBHBbIE YHMBepCcaJbHbIe YdeOHbIe 1eliCTBHUS:

yMEHHs 3aJaBaTh BONpPOCHl (B XOAe JaAuamora M (WiIM) AUCKYCCHHM) IO CYLIECTBY
o0cyxnaemMoil TeMbl, (OPMYyJIUPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
IPeAJIOKEHHOH 3a1a4u;

YMEHUS PEICTABISATH MOJyYCHHBIE PE3YJIbTaThl TO3HABATEIILHON AESATEIIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 pPE3YyJbTATOB BbBIIOJHEHUS XUMHUYECKOIO
JKcIiepuMeHTa (J1abopaTOPHOrO OIbITa, JTAOOPATOPHOW pabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, y4eOHOT 0 IPOEKTa);

YMEHHs y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOI MO3HABATEIbHON U
MCCIIEZIOBATENLCKOM JEeATENbHOCTH TMPH PEUICHUH BO3HUKAKOIIMX MpOOJIeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJACOBAaHUS MO3UIUN (0O0CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIMS COBMECTHBIX JI€HCTBUM, ONpEeIeHne KPUTEPUEB 10 OLCHKE KauyecTBa
BBITIOJIHEHHON PabOThI U IpyTHeE).

PerynsiTuBHBIC YHHBeEpCAIbHbIC y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OMPEIENSATh [N AeATeIbHOCTH, INIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOK JESATEIBHOCTH, BHIOMPATH
Hauboee 3 peKTUBHBIE CIIOCOOBI pelIeHus y4eOHBIX U TO3HaBaTeNbHBIX 3aa4, CAMOCTOSTEIBHO
COCTaBJISITh WJIM KOPPEKTHUPOBATH MPEJIOKEHHBIN aJrOpUTM JIeH CTBUH MTPH BHIMOJIHEHUH 3a1aHUN
Cc y4yéToM MOJy4YeHHUS HOBBIX 3HAHUU 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIHX,
OLIEHMBATh COOTBETCTBHUE MOJIYYEHHOI'O Pe3yjbTaTa 3asBJICHHOW €M, YMEHHE UCIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MIpeJIaraéMbie B yCIIOBUU 3a/1aHH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHIO O0O0S3aTENBHOTO COJAEp)KaHUS,
YCTAHOBJIGHHOTO JaHHOW (enepanbHON paboyell MporpaMMoii, BBIAEISIOT: OCBOCHHbBIE
o0y4yaromMMHCST Hay4dHble 3HAHUS, YMEHHUS U CIOCOOBl JAEHCTBMIA, crneuuduueckue A
npeaMeTHONH ob0nactu «XuMus», BUABI JIEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalNU, IPeo0pa3oBaHUIO U IPUMEHEHHIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaI UsX.

K konmy oOyueHus B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh COPMUPOBAHHOCTH Y O0yUYAIOIINXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHI: aTOM, MOJIEKYJa, XUMHUYECKHUM

AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOpOJHAs), BaJICHTHOCTb, OTHOCHTENbHAs aTOMHAas W MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10JIsl XMMHYECKOT 0 3JIeMeHTa
B COCIMHEHUU, MOJSIPHBIH O0BEM, OKCHJI, KHCIOTa, OCHOBAaHHWE, COJb,
AIIEKTPOOTPULIATEIEHOCTD, CTEIIEHb OKUCICHHS, XUMHUYeCKasl PeaKius, Kaaccuukamms
peaKIHii: peakuy COSAMHEHUS, PEaKIIUN PA3II0KEHUS, PEAKIIUN 3aMeIeHHsI, PEaKIHH
o0MeHa, 9K30- ¥ SHJA0TEPMUYECKUE PEaKIUH, TeIJI0BON 3 PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOWTasb, paJuyc aTOMa, XUMHUYEcKas CBS3b,
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NOJSIPHAsE U HEMOJIIPHAsl KOBAJIEHTHAsl CBA3b, MOHHAs CBSA3b, MOH, KATUOH, QHUOH,
pacTBOp, MaccoBas J10Js BelecTBa (IIPOLEHTHAs! KOHLIEHTpallKsl) B pacTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATHH U IPUMEHSITH 3TU
MOHATUS IIPU ONMCAHUM BELECTB U UX MPEBPAILECHUI;

® CIIOJIb30BATh XMMMYECKYH0 CHMBOJIMKY JUJII COCTaBJCHHMs (QOpMYJ BEIIECTB U
YPaBHEHHMI XUMHUYECKHX PEaKIIMii;

e ONpeneNniTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCJUHEHHUSX, CTEIEHb
OKHCJICHHSI 3JIEMEHTOB B OMHApHBIX COCIMHEHUAX, MPUHAMICKHOCTh BEIIECTB K
onpeneNiéHHOMY KJaccy COeOUHEHUH 1o Qopmynam, BUA XUMHUYECKOH CBS3H
(xoBaJIleHTHAsI U MOHHAS) B HEOPTraHMYECKUX COEINHCHUSAX;

e packpbeBaTh cMbIch Ilepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
[IOHMMaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX 3JIEMEHTOB OT HX
nojoxkeHuss B Ilepuoguueckoil cucTeMe, 3aKOHOB COXpPaHEHMs] MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHUsI, 3aKOHa ABOrajpo;

e ONUCBIBATH M XapakTepu3oBaTb TaOauuHyto ¢opmy Ilepuonuueckoil cucremsl
XUMHYECKUX 3JIEMEHTOB: DPa3jiMyaTh MOHATHUSA «IJIaBHas noxarpymnna (A-rpymma)» u
«mobouHast moxarpynmna (b-rpymma)», Mamnble U OoiblllMe HEPHOABL, COOTHOCHUTD
o0o3HaueHus, KoTopble uMetoTcst B Tabnuie «llepuonnyeckas cucreMa XUMHUYECKUX
anementoB JI. . MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (cocTaB M 3apa] sjpa, oOllee 4YHCIO D3JIEKTPOHOB H
pacrpeneeHue UxX 10 JIEKTPOHHBIM CIIOSIM);

e Iaccu(UUUpPOBATh XUMUYECKUE JIEMEHThI, HEOPraHUUYECKUE BEIEeCTBA, XUMUYECKHE
peakuuu (1Mo YMCIAy M COCTaBY YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
dbdexry);

® XapaKkTepu3oBaTh (OMHUCHIBATH) OOLIME XMMHMYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  TOATBEpXkAAasl ONMCAaHUE MPUMEPAaMU  MOJEKYJIAPHBIX  YpaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIA;

® [IPOrHO3MPOBATh CBOMICTBA BEIIECTB B 3aBHCHMOCTH OT MX KAauE€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XMMHUECKUX ITPEBPAIIEHNUN B PA3INYHBIX YCIOBHUSX;

® BBIYHUCIATH OTHOCUTEIHHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMeHTa Mo GpopMyJie COeNNHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIuy;

® [IPUMEHSATb OCHOBHBIE ONEpPALMU MBICIMTEIBLHON NEATEIbHOCTH — AHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3ALNIO, KJIACCU(UKALINIO, BBIIBICHUE NMPUYMHHO-
CIIEZICTBEHHBIX CBA3EM — IUI1 M3YyYEHUS CBOWCTB BEILNECTB MU XMMHYECKUX PEAKIIM,
€CTEeCTBEHHO-Hay4YHbIE METO/Ibl IIO3HAHUS — HAOII0/IeHNEe, U3MEPEHHE, MOIETIMPOBAHUE,
HKCIIEPUMEHT (peabHbIi U MbICICHHBIN);

e cjenoBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW MOCYyIOM U J1abOpaTOpPHBIM
o0opy/noBaHUEM, a TaK)K€ MpaBUJaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSAMH IO BBIITOJIHEHUIO Ja00paTOPHBIX XUMUUECKUX OIBITOB 10 MOJYYEHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEIICCTB (BOAOPOAA M KHUCJIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € ONpEAENEHHON MAacCOBOM JI0JIeld pacTBOPEHHOTO BEMIECTBA, MJIAHUPOBATH
U IPOBOJIUTH XMMHUYECKHE IKCIIEPUMEHTHI M0 PAaClO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCIIOT C TOMOIIbIO MHANKATOPOB (JTaKkMyc, (heHonTaIenH, METUIIOPAHXK U JPYTHE).

K koniy oOyueHus B 9 kJiacce mpeIMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI

OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHM: XMMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKas peakius, XUMHYecKas
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CBSI3b, TEMJIOBOW 3(PPEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIUTUYECKAss JUCCOLMALMS, pPEaKIMU HOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBEcHUE, OOpaTHMble U HEOOpaTHMBbIE pEaKIuH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAaKIHMHM,  OKHCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCIIGHHE U BOCCTAHOBJICHHE, aJUIOTpPONusi, aM(OTEepHOCTh, XUMHUYECKasi CBS3b
(KoBaJleHTHAsl, WOHHAs, MeETAJNIMYecKas), KpHUCTaUIMYecKas peumeéTka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMUYECKOM pEaKLUH, INPEAEIbHO JOMyCTHMas
koHuenTpamus [1JIK BemecTna;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHH M IPUMEHSITH 3TU
MOHATHUS IPU ONMCAHUM BELIECTB U UX MPEBPAILECHUI;

UCMOJb30BaTh XUMHUYECKYI0O CHMBOJMKY JJIsl COCTaBieHUS (OpMysa BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLIUM;

ONpenensaTh BAJIEHTHOCTb U CTENEHb OKHMCJIEHUS XMMHMUYECKUX DJIEMEHTOB B
COEIMHEHMSIX pPa3IMYHOrO0 COCTaBa, IPUHAIJIEAKHOCTb BEIECTB K ONpPEIEIEHHOMY
KJlacCy coeIuHEHuN no (opmysnaMm, BUJ XMMHUYECKOH CBs3M (KOBaJIEeHTHas, MOHHAs,
METaJUIMYECKasl) B HEOPraHMYECKUX COEJUHEHUsSX, 3apsA] HOHA [0 XUMHUYECKOH
dopmyne, xapakTep Cpelbl B BOJHBIX PAaCTBOpPaX HEOPraHWYECKUX COCIUHEHHH, THIM
KPUCTAJNINYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbich [lepuogunueckoro 3akona [[. 1. MenneneeBa u 4eMOHCTPUPOBATH
€ro IOHMMAaHUE: OMKCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [lepromuueckoit
CHUCTEMbl XMMMYECKHX 3JIEMEHTOB: pPa3jMyaTh MOHATUS «rJlaBHas noxarpynmna (A-
rpynna)y u «modbouynas mnoarpynna (b-rpymma)», manesie u OOJbIIME TEPUOIBI,
COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIUIle, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sjpa,
o0111ee YUCIIO 3JIEKTPOHOB M pacIpelelieHHe UX MO AJIEKTPOHHBIM CIOSIM), OOBSICHSTD
o0Ire 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M WX COCIMHCHHHA B
Ipezenax MaJblX EPUOIOB U IIIaBHBIX MOATPYIII ¢ YIETOM CTPOEHHS UX aTOMOB;
KJIaCCU(HUIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHE BEIEeCTBA, XUMHUYECKHE
peakuuu (1Mo YMCAy M COCTAaBY YYAaCTBYIOIIMX B pPEAKUMU BEIIECTB, MO TEMJIOBOMY
3 deKTy, Mo U3MEHEHHIO CTENIeHEel OKUCIEHUSI XUMUYECKHX JIEMEHTOB);
XapaKkTepu3oBaTh (ONMCHIBATh) OOIIME U CHEHU(UUECKME XUMUYECKUE CBOHCTBa
IIPOCTBIX U CIIOKHBIX BEIECTB, NOATBEP)KAasl ONMCaHUE ITPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPAaBHEHUS 3JEKTPOJUTUYECKON NUCCOLUMALMM KUCIIOT, LEJ0oYel U comel,
MOJIHBbIE U COKpAILIEHHBIE YpaBHEHHs peakluii HOHHOTO OOMeHa, YpaBHEHUs peakluid,
MNOATBEPKAAIOLIMX CYLIECTBOBAHWE TI'E€HETHYECKOM CBSI3U MEXAY BEIIECTBAMHU
pa3INYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOT0 OanaHca 3TUX peaKlnii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTHU
IPOTEKAHUSI XUMUYECKUX MTPEBPALLEHHH B Pa3JIMUHbIX YCIOBUSIX;

BBIYHUCIISATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT'0 3JIeMeHTa 0 (popMyJie COSNUHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, IPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peaKIuiy;

coOyofaTh TpaBUJa MOJIB30BAaHMS XMMHUYECKOH TMOCyAoil M 1abopaTOpHBIM
00OpyZOBaHMEM, a TaKXKe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKLHUSAMH 110 BBIITOJIHEHUIO JTA00OPATOPHBIX XMMUYECKUX OMBITOB TIO MOy EHHIO U
coOMpaHHIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa M YTIICKHCIIOTO ra3a);
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MIPOBOJIUTH PEAKIIMH, MOITBEPKIAONINE KaUueCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpUI-, OpoMuI-, MOIUI-, KapOoHaT-, docdart-,
CHIIMKAT-, Cylb(haT-, THUAPOKCUI-MOHBI, KATHOHBI aMMOHHUS W HOHBI HU3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEUIECTB;
MPUMEHSTh OCHOBHBIC OIEPAIMH MBICIUTEIBHON IEATCIbHOCTH — aHAJM3 W CHUHTE3,
cpaBHeHHUE, O00OOIICHHWE, CHCTEMATHU3AIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€ — JUISl M3YYEHHS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUM, €CTeCTBEHHO-
Hay4YHBIC METO/IbI TIO3HAHUS — HAOJIOICHU €, U3MEPEHHE, MOJIETHPOBAHIE, SKCIICPUMEHT
(peanbHBINA U MBICTICHHBIN).
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4. TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoaunyecTBO YacoB
Ne HaumeHoBaHnue pa3nenoB u JIeKTPOHHBIE (LM (] POBHIE)
n/m TeM NMPOrpaMMbl Beero Kourpo:snbie IIpakTHdeckue o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
Pa3nen 1. [lepBoHauajibHble XMMHYECKHE TOHATHUS
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6moreka [JOK
MPAKTHYECKOH J1eATeTHHOCTH https://m.edsoo.ru/7f41837¢c
YyeaoBeKa
19 BemmecTBa 1 XuMH4YeCcKHeE 15 1 bubmioreka [IOK
peaKIiu https://m.edsoo.ru/7f41837c¢
Hroro no pasaeny 20
Pa3jea 2. BaxHeiime npeacTaBuTeId HEOPraHMYECKHX BelIECTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubmmotexa [IOK
00 oKcuIax https://m.edso0.ru/7f41837c¢
29 Bonopon.Ilousitue o 8 1 Bbu6moreka [JOK
KHCIIOTaX U COJISIX https://m.edso0.ru/7f41837c¢
23 Bopa. PactBopsl. [TonsiTie 06 5 1 1 bubmioreka [IOK
OCHOBaHMSX https://m.edso0.ru/7f41837c¢
24 OCHOBHBIE KJIaCChI 11 1 1 bu6moreka [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 30

Pa3nen 3. llepnoauyveckuii 3akon u [lepuoanyeckast

Xumuueckas cB3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PCAKIINHU

cucreMa xumuuyeckux 3jeMeHToB JI. U. MenaeneeBa. CTpoenune aToMOB.

3.1

[Tepuonnyeckuii 3aKoH U
[Tepuoamyeckas cuctrema

7

XUMHUYECKUX 31eMeHToB JI. U.

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c
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MenneneeBa. CtpoeHue
aToMma

XHUMHUYECKAS CBA3b.

3.2 OKHUCIUTENBLHO- 8 Brbmorexa HOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKm/m
bu6mmoreka [JOK
Hroro no pasney 15 https://m.edsoo0.ru/7f41837¢c
P 3 bu6mmoreka [JOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME
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9 KJIACC

KoanuyecTBo yacos JIEKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iesioB M TeM K I (uudposbie)
B NMpOrpamMMbl Bcero oﬁﬂTpo.m,m,le pﬁ AKTHICCKHC | GpasoBaTeabHbIe
padoThI padoThI pecypeni
Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH
11 [ToBTOpeHue u yriryolieHue 3HaHUI 5 1 bubmuotexa [JOK
' OCHOBHBIX Pa3/esioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuorexa [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIMTHYECKAs IUCCOLHALUA. 8 1 1 bubmotexa [IOK
' XUMHUYECKHE PEaKIMU B PAaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTa bl M X cCOeIUHEHUS
21 OO6m1ast XapaKkTepHCTHKA XUMUYECKHUX 4 1 bubmotexa [JOK
' anemeHnToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO0mas XxapakTeprucTuKa XUMHECKHX Bubmorexa [[OK
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIMHEHHUS — )
OO0mast XxapakTepruCcTHKa XHMHY eCKHX
bubmmorexa [IOK
2.3 anemeHToB VA-Tpynmsl. A3or, hochop u 7 1 https://m edscl)lo (/7412636
UX COCIMHEHUS — )
OO0mas xapakTepycTHKa XUMHUY €CKUX Bubmiorexa L[OK
24 anemeHToB |VA-rpynmel. Yriepoa u 8 1 2 hitps://m.eds00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS — )
Hroro no pazaeny 25
Pazagea 3. MeTajuibl M X COeIMHEHUS
. bubmoteka [JOK
3.1 Obupe croHcTRa MeTaIIOR 4 https://m.edsoo.ru/7f41a636
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bubmoteka [JOK

3.2 Bakuelimue MeTaibl 1 UX COSTUHEHUS 16 hitps://m.eds00.ru/7f41a636
Wroro no pazneny 20
Pa3znen 4. XumMus u okpyskaias cpeia

4.1 BemiectBa 1 MaTepHabsl B )KU3HH YEI0BEKA 3 Bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOE Bpems 3 Brbmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME

20



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

5.NIOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
Ne KounyecTBo 4yacos Jara DJieKTPpOoHHbIEe HU(pPOBbIE
o/ | Temaypoka Beero | Koutpombmbie | Tpaxrmueckme | Loouonyo o0pasoBaTesbHbIE
padoThI padoThbI pecypcsl
1 [Ipenmet xumuu. Posib Xxumuu B 1 but6moreka [JOK
JKU3HHU delloBeka. Tela u Belecrsa https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MmeToHax IMO3HAHUS B 1 bu6moreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227¢e
[IpakTueckas padora Ne 1
3 «[IpaBuna paboTsl B 1a00paTOpHH 1 1 bu6muotexa LIOK
U pUEMBI 00paIIeHHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYAOBAHHEM)
4 YucThic BEIIECTBA U CMECH. 1 bubmumoreka [IOK
Crioco0ObI pa3zesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 | oamaronme snecet (o mpunepe | 1 i bumorera LIOK
«rasied . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKH IIOBAPEHHOMN COJIN)»
but6mmoreka [JOK
6 ATOMBI 1 MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 but6mmoreka [JOK
(CHMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie B CIOXKHBIE BELIECTBA 1 but6mmoreka [JOK
[TpoBepouHasi pabora. https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYISIPHOE YUEHHUE 1 bubmorexa LIOK
ypHOC Y https:/m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSHCTBA COCTaBa
10 BellecTB. XuMuieckas popmyia. 1 bu6mmoreka [IOK
BalleHTHOCTH ATOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
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OTHOCHTEIIbHAs aTOMHAsT Macca.

11 OTHOCUTENbHAA MOJEKYIIIpHAS bubmorexa LIOK
yp https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast 70151 XUMHYIECKOT O bu6moreka [JOK
JJIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c

o | R s Mon. BuGaorra LOK

p . https://m.edsoo.ru/ff0d5230
[IpoBepouHas padora.

14 DOu3nYecKne 1 XUMUIECKHIE bu6moreka [IOK
sIBJICHHSI. XUMUYECKasi peaKIHsi https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycinoBust IpOTEKaHUS bubmotexa IIOK
XUMHUYECKHUX PEaKIUil https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPAaHEHHUS MaCChl BEILIECTB. bubmmorexa [IOK
XUMHUYECKHE YPABHCHHUS https://m.edsoo.ru/ff0d3b88
Brryucienns Konu4ecTBa, Macchbl

17 BEILIECTBA M0 YPAaBHEHUSIM bub6mmoreka [JOK
XUMHUYCCKUX PEaKITHH. https://m.edsoo.ru/ff0d5708
[IpoBepouHas padora.
peard A ’ https://m.edsoo.ru/ff0d3f34
pasoKeHHMsI, 3aMeIeHus, OOMeHa)

" M. B. .HOMOHOCO]Z) 6— 6yquI>II/I- Bu6mmotexa LIOK
HIHIIONEIICT. LIDODIICHHE 1 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHsl 3HAHUH

o | oo e ol o e o LOK

n https://m.edsoo.ru/ff0d4290
peaxum»

o | S e Coem B orea 10K

Ayxa. poZ https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H

29 du3nyecKkue 1 XUMUYECKHUE bub6mmoreka [JOK

CBOMCTBA KHCJIOpOAA (peakinu

https://m.edsoo.ru/ff0d4614
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okucieHus, ropeaue). [Tonstue 006
OKCHJaxX

CniocoObl OJIy4eHUsI KUCTIOPO/Ia B

23 7a00paTOpPUH ¥ TIPOMBITIIEHHOCTH bubmorexa LHOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoi 3¢HekT XuMuIecKkoi
2 | repuosmmtccron ypasrenm Bubmotera LIOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U YHI0TEPMHUYECKUX
peaKIusIx
Tonnuso (HeQTh, yronb U MeTaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
peAOTBpalleHHUs
o | eoms s 63 o B LOK
. https://m.edsoo.ru/ff0d4ae?
KHCIIOPO/AA, U3YYCHHUE €TO CBOMCTBY
27 Bonopon — 3sieMeHT u mpoctoe bu6mmorexa [IOK
BenecTBo. Haxox/ieHne B mpupoje https://m.edsoo.ru/ff0d4dd0
duznyeckne U XUMHUIECKUE
o8 CBolicTBa BojiopoAa. [IpumeHnenue bubmmoreka [JOK
BOJIOPO/IA. https://m.edsoo.ru/ff0d4ddo
[IpoBepounas padoTa.
29 [ToHsITHE O KUCTOTAX U COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJIy4eHus BOIOPO/a B bubmmorexa [IOK
71a00paTopuun https://m.edsoo.ru/ff0d4dd0
o | ommemean e B orea 0K
Y P o https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHHUE €ro CBOMCTB»
32 MonsipHblil 00bEM Ta30B. 3aKOH bu6morexa [IOK

ABorajpo

https://m.edsoo.ru/ff0d542e
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Brruncaenus o0bEMa, KonuyecTsa

33 BEIIIECTBA I'a3a 10 €ro U3BECTHOMY Brbmorexa HOK
KOJIMYECTBY BEIIECTBA UJIK 00BEMY https://m.eds00.ru/ff0d55a0
Brraucnenust 00EMOB ra3oB mo
YPaBHEHHIO PEAKIIUUA Ha OCHOBE

34 3aKOHA 00BEMHBIX OTHOIIICHHI 55:6;7/(?56;11&25/ ff0d5708
ra3oB P '
[IpoBepounas padora.

IIpoMeKyTOUHBIN KOHTPOJIb
Ka4ecTBA 3HAaHUU 3a IIepBOE Bubmotexa [[OK

35 royroae. https://m.edsoo.ru/ff0d587a
Du3nYecKre U XUMHUIECKUE
CBOICTBa BOJIbI

36 CocraB ocHoBanuii. [loHsTe 00 bu6moreka [JOK
MHJIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 Hacsimienaslie 1 HEHACHIIIIEHHBIC bu6moreka [JOK
pactBOpBI. MaccoBast 10715t https://m.edsoo.ru/ffod5b40
BEIIECTBA B PACTBOPE
[IpakTueckas padora Ne 5 mo teme

38 «IIpurorosiieHne pacTBOPOB ¢ bubmoreka [IOK
orpeneneéHHoN MacCOBOH oJei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 [IpoBepouHas paboTa o Teme bubmmoreka [JOK
«Kucnopon. Bogopos. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KJIacCH(pUKALIHS, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 gﬁﬁiﬁfﬁ%ﬁﬁf?ﬁogme u bubmaorexa TIOK
AMAOTEPHBIX OKCILIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHUS: COCTaB, bubmmorexa [{OK

KJIacCH (PUKaIMsi, HOMEHKIIATypa

https://m.edsoo.ru/ff0d67ca
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ITony4yenue nu XumMu4ecKre

bubmmoreka [IOK

43 CBOWCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kiaccudukanus, bu6mmoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u xumMu4yeckue bu6mmoreka [IOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
o | Som ey ouon, BuGnuorora LOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas paborta Ne 6.
47 Pemenne sxcniepuMeHTalIbHBIX bu6moreka [IOK
3a1a4 1o TeMe «OCHOBHEIE KIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCTUHECHUI
o | T e ey o LOK
cop https://m.eds00.ru/00ad9a50
COCIMHEHHI
49 OO6o001IeHIE ¥ CHCTEMaTH3aIUS bubmmoreka [IOK
3HaHHH https://m.edso0.ru/00ad9cb?2
o | N e o BGaoess LOK
on https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTMHECHUN
ot [TepBbIe MONIBITKH Knaccnl(_}}nxaunn Bubmiorexa LIOK
XUMHUYECKHUX dJ1eMeHTOB. [lonsarue hitps://m.edsoo.ru/00ad9ffa
O TPYMIIaX CXOMHBIX YJIEMEHTOB
[Tepuognueckuii 3aK0H U
52 Ilepnonnueckas cucrema bu6muotexa LIOK
XHUMHYECKUX deMeHToB J1. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Teproasl, rpynIbl, MOATPYIIIBI bubmaorexa IIOK
PHOJIbE, TPYIIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocraB bubmumoreka [IOK

aTOMHBIX saep. M30Tonsl

https://m.edsoo.ru/00ada342
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CrtpoeHue 3MeKTPOHHBIX 000JI0UEK

Bbu6morexa IIOK

55 aToMOB »JeMeHToB [leproanueckoi https://m.eds00.ru/00ada6hc
cuctembl J[[. 1. Menaeneera
XapaKkTepuCTUKa XUMHYIECKOTO
56 3JIEMEHTA IO €r0 MOJIOKEHUIO B but6moreka [JOK
[Mepronnueckoii cucreme [1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U IIPAKTUKH. bubmotexa IIOK
. . MenneneeB — y4EHBIH, https://m.edsoo.ru/00ada96e
NeIaror U rpaKJJaHuH
58 DIIEKTPOOTPHUIIATEIILHOCTh ATOMOB bubmumoreka [IOK
XAMHUAYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumMuyeckas CBSI3b bubmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nmossipHas bu6morexa [IOK
XUMHYECKasi CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonspHas bu6mmoreka [IOK
XUMHYECKasi CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHCIHTENBHO- but6mmoreka [JOK
BOCCTAHOBHTEIIbHBIE PEAKIHH https://m.edsoo.ru/00adb076
64 OKHCIMTEIN ¥ BOCCTAHOBUTEIIN buomorexa [IOK
https://m.edsoo.ru/00adb076
65 HToroBpiii KOHTPOJIBL bubmorexa IIOK
P https://m.eds00.ru/00adb486
66 Pe3epBHblii ypok. O00011eHNE U bu6mmoreka [IOK
CHCTEMaTH3aIMsI 3HAHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O0001IEHNE U bu6mmoreka [IOK

cucTeMaTu3alusa 3HaHUU

https://m.edso0.ru/00ad9ch?2

26


https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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
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68 PesepBHbIii ypok. O6001IeHNE 1 1 bu6morexa [IOK
CHCTEMATU3ALNA 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoaunuecTBo uacoB

JJIeKTPOHHBIe HU(pPoOBbIE

Ne Hdara
Tema ypoka Kontpoabnbie | IIpakTuyeckue oOpa3oBaTe/bHbIE
n/n Bcero U3YYCHUS
padoThbl padoThbI pecypcsl
Ileproanyeckuil 3aK0H.

1 [Tepuoanyeckas cucrema 1 bubmmoreka [{OK
XUMHYECKUX 31eMeHTOB []. 1. https://m.edsoo.ru/00adb59e
MenpgeneeBa
3aKOHOMEPHOCTH B U3MEHEHHUU

2 CBOICTB XEMI/I‘IGCKI/IX 2JIEMEHTOB 1 bubmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmumoreka [IOK

3 1 .

HEOPraHUYECKUX BEIICCTB https://m.edso0.ru/00adb7e2

4 Buner xuMuueckoii CBA3U U THIBI 1 bub6mmoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnoit koutponbs(Konrponbnas

5 pabota Nel o Teme «IloBTOpeHME 1 1
W yriyOieHne 3HaHU OCHOBHBIX
pa3zesioB Kypca 8 Kiaccay)

Knaccudukanuss XUMHYECKUX

6 eaK 1/11‘(/%0 o Ha3JII/I‘{HLIM 1 bubmorexa LIOK
peal p https://m.edsoo.ru/00adbchQ
MpU3HaAKaM
ITousTHE O CKOPOCTH XUMHUYESCKOM

7 CaKITUHN HOH?[I")FI/IC 0 TOMOT €HHBIX 1 bubmotexa LIOK
PCAKIIIH. https://m.edsoo.ru/00adbe9a
Y T€TEPOr€HHBIX PEaKIMsIX
ITousTHE 0 XUMHUYECKOM
paBHoBecuu. DakTopsbl,

BIIMSIFOIIME€ HA CKOPOCTh bub6mmoreka [JOK

8 . 1 )

XHUMHUYECKOM Peakiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHS
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9 OKuCIUTEIbHO- bubmmoreka [IOK
BOCCTAHOBHUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
o | O e B 10K
a HHALIHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIHUTHI
11 HNonHble ypaBHEHUS peakiuii bubmotexa [IOK
yp peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBONCTBA KUCJIOT U
| et s cer Bumores 110K
pell . https://m.edsoo.ru/00add5d8
AJIEKTPOTUTHIECKOM
UCCOLIUAI U
XUMHUYECKHE CBOMCTBA COJICH B
13 CBETE IPEIICTABJICHUH 00 bu6mmoreka [JOK
SIIEKTPOTU THUECKON https://m.edsoo.ru/00add8h2
TUCCOLMAIIAT
14 ITonsaTue o rugponuse coneu bubmotexa LHOK
Ap https://m.edso00.ru/00add9d4
15 O06o0mIeHne u CUCTeMaTH3aAUS bubmmorexa [{OK
3HAHUU https://m.edsoo.ru/00addd12
. El?aKTI/ILIeCKIE:SI pabota Nga 1. Bubmiorexa LIOK
CHICHIE SKCTICPHMEHTAILHRIX https://m.edsoo.ru/00addbfa
3aJaady
[IpoBepounas padota mo Teme
17 «OJIEKTPOJIUTHY ECKAS bubmuotexa LIOK
nuccouranvs. XuMA4eCKUe https://m.edsoo.ru/00addecO
PEaKIMU B paCTBOPAX)»
OO01mas XxapakTepucTuKa Bubmiorexa LIOK
18 raJloreHoB. XMMUYECKUE

CBOICTBA Ha MPUMEpPE XJIOpa

https://m.edsoo.ru/00addfe2
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XnopoBonopoa. ComnsiHast

19 KHCI0Ta, XUMHYECKHE CBOICTBA bubmotexa LHOK
’ ’ https://m.edsoo.ru/00ade104
MOJIYYCHHE, TPUMEHEHU e
e . https://m.edsoo.ru/00ade348
KHCIIOTBI, U3Y4YCHHE €€ CBOMCTBY
| Do ey o LOK
peaKiiui, A https://m.edso0o.ru/00ade488
U3 PEareHToB JiaH B U30BITKE
22 OO6m1as xapakTepuCcTHKa bubmmorexa [IOK
aneMeHTOB VIA-rpymib https://m.edsoo.ru/00ade64a
AnnoTtponHbsle MogUpUKaLUN
23 cepbl. HaxoxaeHue cepol U e€ bubmumoreka [IOK
COCMHEHHI B IPHPOJIE. https://m.edsoo.ru/00ade64a
XUMHUUYECKHE CBONCTBA CEPbI
28| Guecie n anmcora BuGmiorexa LIOK
N https://m.edsoo.ru/00ade802
CBOICTBA
| e Copmarmoncm. Butmorea 10K
. https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHHE
XUMHUYECKHE PEAKIUH, JIeKALIUE
B OCHOBE IMPOMBIILJIEHHOT O
26 croco0a MoJIy4eHUs CEpPHOI bubmmorexa [IOK
KUCJIOTBL. XUMHUYECKOE https://m.edso0.ru/00adec8a
3arpsi3HEHNE OKPYKaroLIEH Cpe/bl
COEJIMHEHUSIMU CEPbI
27 Breruncienue MaccoBor 10U bub6mmoreka [JOK
BBIXOJIa ITPOAYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTuKa
28 aneMeHToB VA-rpynnsl. A30T, budmiorexa [IOK

pacmpoCTpaHeHUE B IPHPOJIEL,

https://m.edsoo.ru/00adeeab
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(bu3HYecKre 1 XUMUYECKUE
CBOMCTBa

AmMmuak, ero Gpu3ndecKue u

29 XUMHUUYECKHE CBOMCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00adf004
MOJIYYCHHUE U IPUMEHEHHU e
0| roue dlonyaenme aummiasa, ubmiorera LIOK
g ’ https://m.edsoo.ru/00adf180
M3Y4YEHHE €ro CBONCTBY»
31 A3zoTHas kucnora, e€ puzndecKkue bu6moreka [IOK
U XUMHYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30oBaHne HUTPATOB U
COJIEM AMMOHHSI B KAYECTBE
32 MUHEpaIbHBIX yIOOPEHUMH. bubmumoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo0.ru/00adf518
OKPYXaroIer cpebl
COCJIMHECHMSIMH a30Ta
dochop. Oxeup dpocdopa (V) u
docdopHas kucora, Gu3nIecKue
1 XUMHUYECKHE CBOMCTBA,
33 MOJTyYEHHE. bubmoreka [IOK
HcnonszoBanue pocdaros B https://m.edsoo.ru/00adf68a
KauecTBE MUHEPaTbHBIX
ynoOpenwuii. 3arpszHeHue
npupoaHon cpeanl Gocharamu
[IpoMexxyTOUHBIN KOHTPOIb
34 KayecTBa 3HAHWH 3a IIEPBOE bubmumoreka [IOK
HOJYTO/IHE. https://m.edsoo.ru/00adfc20
VYrnepon, pacnpocTpaHeHue B Bubmotexa [OK
35 npupoae, Gu3ndeckue u

XUMHUYECKHE CBOMCTBA

https://m.edso0.ru/00adfd9c
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Okcupl yriepoaa, ux
(bu3HYeCcKre 1 XUMUYECKUE

36 CBOMCTBa. DKOJIOTHYECKHUE bubmorexa [IOK
) https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (1V)
37 VroapHas KUCIIOTa U €€ COon bubmiorexa IIOK
https://m.edso00.ru/00ae006¢
[Ipaktuueckas padora Ne 4 o
38 teme "[losyuenue yriekucioro bubmotexa IIOK
raza. KauectBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOOHAT-HOH"
IlepBoHauanbHBIE TOHATHSI 00
39 ) FI;HI/I‘IeCKI/IX BEIIIECTBAX KaK O bubimorexa LIOK
P https://m.edso0.ru/00ae054e
COCIMHCHMSIX yriiepo/ia
40 Kpemuuii u ero coeqguHeHus bubmmorexa LIOK
p https://m.edso0.ru/00ae080a
[TpakTnueckas padora Ne 5.
a1 Pemenue sxcriepuMeHTaIbHbIX bu6mmoreka [IOK
3a/1a4 110 TeMe «BaxxHeimme https://m.edso0.ru/00ae0bf2
HEMETAJIBI U UX COETUHEHUSD)
IIpoBepounast pabora 1o TeMe
42 «]_gamﬂiﬁmne geMeTaJmm A UX bubmorexa LIOK
https://m.edsoo0.ru/00ae0el8
COEIMHEHUS»
OO61mas xapakTepuCcTUKa
XUMHUUYECKUX DJIEMEHTOB —
43 METaJUIOB. MeTalnyeckas CBA3b bu6moreka [JOK
1 METAJUINYecKas https://m.edso0.ru/00ael03e
KpUCTaJLIMYecKas pelérka.
dusnyeckue cBONCTBA METAIIOB
XUMHrdecKkre CBOMCTBA METAJIJIOB.
. bubmumoreka [IOK
44 DIIEKTPOXUMHYECKUN PAJT

HaIpsHDKEHU MEeTalIoB

https://m.edso0.ru/00ael1156
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OO6mume crocoObl MOTYYCHHS
MetauioB. CruiaBbel. Beruncienus

bubmmoreka [IOK

® geoailljlilBﬁH,eeHcPJIIiIMOZi?;e;:::eHTOB https://m.edso0.ru/00ael1156
COJICPYKUT MPUMECH
46 [TonsaTHE 0 KOPPO3UM METAJIIOB bubmorexa LHOK
https://m.edso0.ru/00ael1278
bu6moreka [JOK
47 [lenotrere Merauts! https://m.edscL)EJ.ru/Oan14b2
48 OKcuibl M TUIPOKCUIBI HATPHUS U bubmmorexa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 IIIemouno3eMeNbHBIC METAIIIBI — bu6moreka IIOK
KaJIbLIMH M MarHui https://m.edso0.ru/00ae15e8
50 Baxxnelinme coequHeHUS KaIbIUs bubsmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 060611561{1/16 A CUCTEMAaTU3ALIU
3HaAHUU
52 JKEcTKOCTh BOIIBI U CITIOCOOBI €€ bub6moreka [JOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
53 THeI;/?: Iﬁ?ﬁﬁfﬁ?ﬁ;ﬁfi ?/Ilssoz[m bubmiorexa LIOK
e¢ yerpanenus” https://m.edso0.ru/00aelae8
. but6mmoreka [JOK
>4 Amommiii https://m.edsg).rUIOanch
55 AMdoTepHbIC CBOWCTBA OKCHA U bubmumoreka [IOK
T'HIPOKCHUJIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edscL)E).ru/Oan1d86
57 OKcuapl, THIPOKCUIBL U COJH bubmmorexa [{OK

xenesa (1) uxenesa (1)

https://m.edso0.ru/00ae35e6
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O00011IEHIE U CUCTEMATU3ALUS

58 . 1
3HAHUH
[TpakTuueckas pabota Ne 7.
59 Pemenue sxcriepuMeHTaIbHbIX 1 bu6muoreka [IOK
3a1a4 1o Teme «BaxkHeiinme https://m.edsoo.ru/00ae3de8
METAJIJIBI M KX COCIMHCHUS
BeIaucieHus o ypaBHEHHIM
XUMHYECKUX PEAKIUH, €CITU ONH
60 U3 PEareHToB JaH B U30BITKE UITH 1 bu6moreka [IOK
COZIEPIKHT TpHMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJI BBIXOJIa MTPOAYKTA
peakiuu
61 O0001IeHNE U CUCTEMAaTH3aLU 1
3HaAHUU
62 HToroBbIit KOHTPOIIb. 1
63 BemecTBa u matepuaisl B 1 bub6moreka [JOK
MOBCEIHEBH O )KM3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bu6mmoreka [IOK
OKpY)KaIoIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponb xumnu B penieHun 1 bu6moteka [IOK
9KOJIOTHY ECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbiii ypok. O0o0meHue u 1 bubmmoreka [{OK
CHCTEMATU3allis 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbiii ypok. O0o01meHue u 1 bubmmoreka [IOK
CHCTEMATU3allUs 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHblii ypok. O000111€HUE U 1 bu6mmotexa LIOK
CHCTEMATU3allUs 3HAHUI https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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6. YYEBHO-METO/IMUECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOT'O
INPOILIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YUYEHUKA

* Xumus, 8 kiacc/ ['abpuensn O.C., Ocrpoymo W.I'., Cnagkos C.A., AKiimoHepHOe 00111€CTBO
«3patenbcTBO «IIpocBeieHue»

» Xumusi, 9 knacc/ I'abpuensa O.C., OctpoymoB U.T'., CrankoB C.A., AKITMOHEpHOE
obmectBo «M3narenscTBo «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI JIUIS1 YUUTEJIA
bu6moreka [IOK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
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