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Yu4eOnblii npeamer«Xumus. bazoBblii ypoBeHb»
Ui o0ydJaromuxcs 8 — 9 Ki1accoB

MHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1Mo XWMHUU Ha ypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHA HAa OCHOBE TPEOOBAHHWM K pe3ysibTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHOW IPOTpaMMbl OCHOBHOTO 0011Iero o6pa3oBanus, npeacraBieHHbx B @T'OC OO0, a Takxke Ha OCHOBE (enepabHON
paboyeil mporpaMMbl BOCIHUTAHUSA M € Y4ETOM KOHLENIUU IMpenojaBaHus ydeOHOro mpeamera «XUMHs» B 00pa30BaTENIbHBIX OpPraHU3ALMSIX
Poccuiickoit ®enepanuu.

[Tporpamma 1o XxumMuu Aa€T MpeCTaBICHUE O IEJIAX, 00IIeH cTpaTerun 00ydYeHUs, BOCIIMTAHUS U Pa3BUTHSI OOYYAIOIMIMXCS CPEACTBAMU
y4eOHOro TIpeJMETa, YCTAaHABIMBACT O00s3aTebHOE MPEIMETHOE COJEpX)aHUe, MPEayCMAaTpUBAEeT paclpelesieHue ero Io Kiaccam Hu
CTPYKTYPHUPOBAHUC 110 pasaciiaM U TEMaM IIPpOoIpaMMbl 110 XUMHH, OIIPECACIIACT KOJIMUYCCTBCHHBIC U KAYCCTBCHHBIC XaPAKTCPUCTHUKH COJACPIKAHNUA,
PEKOMEHAYEMYIO MOCIIEI0BATENBHOCTh U3YUEHUSI XUMHUHU C YUETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, IOTHKH yueOHOTO Mmpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYarONIUXCs, OMpPEEIsIET BO3MOXKHOCTH TpEIMETa Ui peaau3anuu TpeOOBaHMM K pe3yibTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl Ha YpOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, a Takke TpeOoBaHUM K pe3ylnbTaTaM 00ydeHHs XUMUU Ha
YpPOBHE IIeNiel W3Yy4YeHHsS! MpeaMeTa U OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOW ACSITEIHPHOCTH OOYYaIOMIETrOoCsl MO OCBOEHHUIO YYEOHOTO
COJIepKaHusl.

3HaHME XMMHUU CIYKUT OCHOBOM At (OPMHUPOBAHUS MHPOBO33PEHHS 00Y4aIOUIErocs, ero NpeACTaBICHU O MaTepUalIbHOM €IUHCTBE
MHpa, BaXHYIO pPOJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH MPEAICTAaBICHHUS O B3aUMOIPEBPALIEHUIX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJE, O
MyTSX pelIeHus TI00aTbHBIX MPOOJEeM YCTOMYMBOTO DPA3BUTHUSI YEJTOBEYECTBA — CHIPHEBOM, DHEPTETHUYECKOM, MHUIIMEBOW M AKOJOTHYECKOU
0€301acHOCTH, MPOOJIeM 3[PaBOOXPaHEHUS.

H3ydyeHne XumMumu:

CIOCOOCTBYET peanu3aliil BO3MOKHOCTEH JUIsi caMOpa3BUTHUS U (HOPMHUPOBAHUS KyJIbTYphl JUYHOCTH, €€ o0med U QyHKIuOHAIBHOM
IrPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOYyYarolIMXCsi, HaBBIKOB HUX CAMOCTOSITENILHOM yueOHOM
NEeSITeNIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEA0BATEIbCKIUX YMEHHM, HEOOXOAUMBIX KaK B MOBCEAHEBHOMN KM3HU, TaK U B MPOPECCUOHATBHON
NesITeNIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3rJIsAa HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISCTCS
OTBETCTBEHHBIM 3TaIllOM
B (hopMHpOBaHUM €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH O0YUaIOIINXCS;

croco6cTByeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOI BKJIaJ
B 9KOJIOTHYECKOe 00pa3oBaHue 00yJarOITUXCA.

JlaHHbIe HampaBieHHUsS B OOYYEHHUH XHMHUHM O00eCHedMBArOTCS CHEHUPUKON coaepkaHUs ydyeOHOro TpeaMeTa, KOTOPBIN SBIsSeTCS
MeJarorHYecKy aIalTHPOBAHHBIM OTpa)KeHHnEeM 0a30BOM HAYKHM XUMHH Ha OTPEJeIEHHOM dTare €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBI MEPBOHAYATBHBIX
MOHATUN XMMUHU, OCHOB HEOPTAHUUYECKOU XUMUU U HEKOTOPBIX OTACIIbHBIX 3HAYUMBIX IMOHATUNA OPTaHUYECKON XUMUH.

CrpykTypa coaepaHUsi NpOTpaMMbl MO XMMHUU C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOro moaxona kK e€ m3ydeHuro. ComaepikaHue
CKJIJIbIBACTCSI U3 CHCTEMbl MOHSITHI O XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMbI MOHATHN O XUMHYECKOH peakuuu. O06e 3TH CUCTEMBbI
CTPYKTYPHO OPraHU30BaHBI 0 MPUHITUITY ITOCIEA0BATEIILHOTO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKUX MPEJICTABIICHUM pa3HOTO YPOBHSI:

— ATOMHO-MOJIEKYJISIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona /1. . MeneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EeHHS O CTPOCHUHU aToMa U XUMUUYECKOU CBSI3U;

— TIPEACTaBIICHUM 00 IEKTPOTUTUUECKON TUCCOIMAIINHU BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE OMIHMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCA
MOCJIEI0BATENILHO OT OJIHOTO YPOBHS K JPYrOMY, BBITONHSS (PYHKIIMH OOBSICHEHUS] M TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U TIOJyYEHHUsI U3y4aeMbIX BEIICCTB.

OcBoeHMEe MPOTrPaMMBbI TI0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO TTPEACTABJICHHUS O XUMUYECKON COCTABIISIONICH HAYYHOW KapTUHBI MHUpa
B JIOTHKE €€ CHCTEMHOMW TTPUPO/IbI, IICHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJIaM TIO3HAHUS B HayKe. M3yueHne XuMuu MpouCXOqUT
C TIPUBJICUCHUEM 3HAHUHU U3 paHee U3YUYCHHBIX YUeOHBIX TpeaMeToB: «OKpyKarommii Mupy», «buosorus. 5—7 knacce» u «dusuka. 7 Kiacey.

[Ipy m3yueHWHW XUMHH TPOUCXOJUT (GOPMHUPOBAHWE 3HAHWKA OCHOB XMMHUUYECKOW HAyKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS,
MPAKTUYECKOW JEATeIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada ydeOHOTO TpeIMeTa COCTOUT B
(bOopMHUPOBAHUM CHUCTEMbl XMMHUYECKUX 3HAHUM — BaXXHEHIIWX (AKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKHUX IOJOXKEHUM, TOCTYIMHBIX
00001IeHNIT MUPOBO33PEHUYECKOIO XapakTepa, si3blka HayKW, B MPHOOIICHWH K HAyYHbIM METOJaM MO3HAHUS NpPHU HM3YYEHUU BEIECTB U
XUMHUYECKUX peakuuid, B (GOPMUPOBAHMM U PA3BUTUM TO3HABATENIbHBIX YMEHUNW U HMX NPUMEHEHUH B YueOHO-NO3HABATEIbHON H
yueOHO-HCCIIeI0BATEIbCKON AeSITENFHOCTH, OCBOEHUU MpaBUiI 0€3011acHOr0 00paIleHus ¢ BEIIECTBAMU B ITOBCETHEBHOM JKU3HHU.

[Ipu u3yyeHnn XMMUHM Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAYEHHUE TPUOOPETH TaKue LEeH, KaK:

— opMUPOBAHNE UHTEJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY IIPUHSTHIO
pelIeHnid, cnocoOHOM aanTUPOBATHC K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OO0YYEHMs] Ha CHCTEMaTHYecKoe MPHOOIIeHHEe O00YYaroIUXCsl K CaMOCTOSTEIbHOM MO3HABATENbHOUM JEesTeNbHOCTH,
Hay4YHBIM METO/IaM MO3HAHUS, POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHue YCIOBUHM, CHOCOOCTBYIOIIUX NPUOOPETEHHI0 OO0YYaroIIMMHCS OIBITa Pa3HOOOPa3HOW JEATENbHOCTH, TO3HAHUS U
CaMOTIO3HAHUs, KJIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMUHbIX BUJOB JESITEIbHOCTH;

— dopMupoBanue ob1eil PyHKINOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCJIE YMEHUMN OOBICHITH U OICHUBATH SIBJICHUS
OKPYKaIOIIEr0 MUPA, UCTOJb3ys 3HAHUS U OTBIT, MOJIy4YEHHbIC IPU U3YUYEHUU XUMUH, IPUMEHSTh UX MPU PEUICHUH MPOoOJieM B MOBCEAHEBHOU
KU3HU U TPYJIOBOU JIESATENBHOCTH;

— dopMupoBaHHE Y OOYYArOMIMXCS TYMAaHUCTHUECKHUX OTHOIICHUN, MOHUMAHHS IIEHHOCTH XUMUYECKHMX 3HAHUWU [UIsi BBIPAOOTKU
HKOJIOTHYECKU 11eJIeCO00pa3HOr0 TOBEACHUS B OBITY U TPYIAOBOW NEATEIBHOCTH B IIENSAX COXPAHEHHS CBOETO 3J0POBbSI M OKPYXKAlOIIeH
MIPUPOJIHOM CPEeJIbI;

— pa3BUTHE MOTHBALIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHMTAHHUIO Ha OCHOBE YCBOGHHUS OOIEYETIOBEYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HAIPABICHHOCTH JajbHeiIIero ooyueHusl.



OO1ee 9rco 4acoB, OTBEACHHBIX TSI I3YUCHHsI XMMUU HA YPOBHE OCHOBHOTO 00111ero o0pa3oBanwsi, cocTaBisieT 136 dacoB: B 8 kitacce —
68 yacoB (2 yaca B HezieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA
8 KVIACC

IMepBoHayaJbHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponp XuMHM B JKM3HM 4YeJIOBEKA. XMMHs B CHCTeMe Hayk. Tena m BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB.
ArperatHoe cocTosTHHE BemecTB. [[oHATHE 0 MeTOJaX MO3HAHUS B XUMHH. YucThIe BemecTBa U cMecH. CriocoObl pa3jiesieHus] CMECEH.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE dJieMeHThl. CHUMBOJIBI XHUMHYECKUX JJIEMEHTOB. [IpoCThie ©  CIIOKHBIE BEIISCTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas popmyiia. BaeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemlecTB. OTHOCHUTEIbHAS aTOMHAs
Macca. OTHOCHUTENIbHAS MOJISKYJIIpHas Macca. MaccoBasi JI0JIsI XUMHYECKOTO 3JIEMEHTa B COSIMHECHUH.

KommuectBo BemecTBa. Monb. MossipHast Macca. B3anMOCBSI3b KOJIMYECTBA, MACCHI M YMCIAa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsr o
(dbopMysiaM XUMHUYECKUX COCAMHCHUM.

Ouznyeckue U XUMHUYECKUE SBJICHUS. XUMHUUYECKasi peakius 1 e€ mpu3HaKku. 3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYECKHE YPaBHEHUS.
Knaccudukanus XuMuueckux peakiuii (CoeIMHEHU s, Pa3JIOKECHHSI, 3aMeIeHus, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM IOCYIOH, ITpaBHJIaMU pabOTHI B JTabopaTopuH M IpuéMamu oOpaleHus ¢ 1a00opaTopHBIM 000pyIOBaHUEM,
M3y4YeHUe W OomucaHue (U3UYECKUX CBOMCTB 00pa3lioB HEOPTraHWYECKHUX BEIECTB, HAOMIOJAeHUE (U3NUYECKUX (TUTaBJICHUE BOCKA, TasHUE JIbJA,
pacTHUpaHue caxapa B CTyIKe, KHIEHME M KOHJEHCAIUs BOJbI) MU XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHME MEIHOM IPOBOJIOKH,
B3aUMO/ICHCTBUE MeJa C KUCIOTOM) sIBIEHUH, HAOIIOJeHHEe U OMHCAHKWE NMPU3HAKOB MPOTEKAaHUS XMMHUYECKUX PeakUui (pa3jioxeHue caxapa,
B3aUMO/JICHICTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, pasznoxkenue ruapokcuna meau () mpu HarpeBanuu, B3anMOJICHCTBHE Keje3a C
pactBopom conu Menu (l1), nzyuenue crnocoOoB paszieneHHus] CMeceil: ¢ MOMOIBI0 MarHura, (GUIbTPOBAHUE, BbIIAPUBAHUE, AUCTHILISAIUS,
xpomatorpadusi, mpoBeJeHNE OYMCTKH TMOBAPEHHOM COM, HAOMIOJEHHWE U ONUCAaHHE PE3YIbTATOB MPOBEIEHUS OMBITA, WTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHIe MOIeTIC MOJIeKY (1IapOCTEP>KHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — aneMeHT u mpocTtoe BemecTBo. HaxoxaeHue Kucnopoaa B Npupoje, Gu3nveckue u
XUMHUYeCKue cBoicTBa (peaknuu ropenus). Okcunsl. [Ipumenenue kuciopona. CrnocoObl MOJTy4eHHsS KHUCIOpPOJa B Jabopatopuu H
npoMelIeHHocTH. KpyroBopoT kucinoposa B mpupojie. O30H — amioTpornHas MoaupuKaius KUCIOopoa.

TemnnoBoit a3 ekt XuMUYeCKo peakiui, TEPMOXUMHYECKHUE YPaBHEHHS, SK30- U SHIOTEPMUYECKHE peakiy. TOMINBO: yrojib U METaH.
3arpsi3HeHHe BO3/yXa, YCUIIEHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxokaeHue Boaopojaa B mpupojne, (pusmdeckue M XUMUYECKHE CBOICTBA, MPUMEHEHUE,
crocoObl omydeHusi. KucioTst u comm.



MoutsipHbIii 00BEM Ta30B. PacuéThl MO0 XUMUYECKUM YPaBHEHHSIM.

dusnueckue cBoMcTBa BOAbl. Bona xak pacrBopurens. PactBopbl. HachllieHHbIE M HEHACHIIEHHBIE paCTBOPBI. PACTBOPUMOCTH BEILIECTB B
BoJie. MaccoBasi 1011 BELIECTBA B pacTBOpe. XMMHUYECKHE cBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KM3HU UEJIOBEKA.
KpyroBopoT Bojibl B ipupo/ie. 3arpsi3HeHrne TpupoAHbIX BoA. OXpaHa U 0UHUCTKAa MPUPOAHBIX BOJI.

Krnaccudukamuss Heopranmdeckux coeauHeHnid. Oxcuabl. Kimaccudukammss OKCHIOB: cosieoOpasyromue (OCHOBHBIC, KHCIOTHEIC,
amoTepHbIe) U HecoeoOpasyromue. HomeHknarypa okcuaoB. @u3nyeckue M XUMUYECKHE CBOMCTBA OKCHJIOB. [loydueHne OKCHIOB.

OcHoBanwmst. Kitaccudukanus ocHOBaHMIN: MIETOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa ocHoBaHUN. DU3NYECKHE U XUMHUSCKUE
CBOMCTBA OCHOBaHUM. [losryueHre 0CHOBaHM.

Kucnoter. Knaccuduxarus kucnor. Homenknarypa kucinot. Gusndeckne u XUMHYECKHE CBOMCTBA KUCIIOT. Psi aktuBHOCTH MeTamioB H.
H. Bekerona. [lonyyeHnue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

['eneTnyeckast CBsI3b MEXKIY KJIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIPECIICHUE COJEPKaHMsI KUCIOPOoa B BO3IyXe, MOJydeHHe, coOupanne, paclio3HaBaHUE M U3yYeHHUE CBOMCTB KUCIOPO/Ia,
HaOIIOZCHNE B3aUMOJICUCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHUS BO3HMKHOBEHUSI W TPEKpaIeHUs TOpeHus (mokapa), O3HAKOMJICHUE C
oOpa3iaMu OKCHUJIOB M OMNHCAHHE WX CBOWCTB, MOJy4deHHE, coOWpaHWe, pacro3HaBaHME W U3YYCHHE CBOWCTB BOJOpoaa (TOPEHHE),
B3anMoieicTBHE Bojopoaa ¢ okcuaoM meau (11) (Bo3MOKHO MCTIONIB30BaHNE BUICOMATEPHUAIIOB), HAOIIOICHHE 00Pa3IloB BEIIECTB KOJNIESCTBOM
1 Momnb, uccienoBaHNEe OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIEHHE PACTBOPOB C OMNpeAeIEHHON
MaccoBOM J0Jiel pacTBOPEHHOIO BEIECTBA, B3aUMOJCIHCTBHE BOJBI C MeTaUlaMH (HATpHUeM M KajibleM) (BO3MOKHO HCIOJb30BaHUE
BHJIEOMATEPHUAIOB), HCCIIE0BaHNE 00Pa3LI0B HEOPTraHUYECKUX BEIIECTB PAa3IMYHbBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUS OKPACKU MUHIUKATOPOB B
pacTBopax KUCJIOT U ILIenoYel, u3ydeHue B3aumozeicTBus okcuaa meau (ll) ¢ pactBopoM cepHOM KUCIOTHIL, KUCIOT ¢ METalIaMH, PEeaKIHii
HEWTpalIM3alnuM, I[IOJy4YEeHHUE HEPACTBOPHMBIX OCHOBAHWM, BBITECHEHHME OJHOTO MeETaula JpPyruM M3 pacTBOpa COJIM, pEILICHUE
SKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHennme Ki1accbl HEOPraHMYECKUX COCAMHEHUIN.

IMepuonuyeckuii 3axkon u [lepuoanueckas cucrema xummnuyeckux 1eMenToB I. U. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUHA

[lepBbie MONBITKY KiIaccuPUKAIIMN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O rpynnax cXOIHBIX JIEMEHTOB (IeJIOUHbIE U MIEJI0YHO3EMEeNIbHbIE
METaJUIbl, TAJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aMmbOTepHbIE OKCUIBI U THIPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3nemMeHToB /. Y. MenneneeBa. KopoTkonepuoaHas u JUIMHHONIEPUOIHAS
dopmel [lepuoanueckoii cucrembl xumudeckux nemeHToB [ 1. Menneneea. [lepuossl u rpymmbl. @U3HYECKU CMBICT TOPSAKOBOIO HOMEPA,
HOMEPOB MEePUOJa U TPYIIIHI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sifiep. M3otomnbl. DnekTponsl. CTpoeHHe 3EKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMUYECKUX
aneMeHTOB [lepuonnueckoit cucremsl /. M. MenzaeneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA IO €ro MojoxeHut B [lepuoanueckont
cucrteme /1. . Menjeneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaMm H
MEepUOJAM.



3nauenue I[lepumoanueckoro 3akona u Ilepumoanyeckoi CHCTEMbl XUMUYECKHX JJIEMEHTOB JJIsi Pa3BUTUS HAyKW M TPAKTUKH. [l.
N. MenpeneeB — y4€HbIN U IPAKIAHUH.

Xumuyeckas cBs3b. KoBasieHTHast (1MOIsipHAst ¥ HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUILIATEIIBHOCTh XMMUYECKUX 3JIeMEeHTOB. lOHHAs! CBSI3b.

Crenenb oxucieHusi. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKHUCIEHHsT M BOCCTaHOBIEHUS. OKHUCIUTENU U
BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

M3ydeHue OoOpa3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICUCTBUE THUJIPOKCHAA IIMHKA C PacTBOpPaMHU KHUCIOT M IIEJOYeH,
MPOBEJACHUE OIBITOB, WIIIOCTPUPYIOLUIUX TPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakiuu pa3ioKeHUs,
COCTMHEHUS).

MescnpeomemHuule ceasu

Peanuzarust MeXXIIpeAMETHBIX CBSI3€H MPU U3YUEHUU XUMUHU B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO --
Hay4HBIX MOHITHH, TaK ¥ TIOHITHH, SIBJISIFOITUXCS CHCTEMHBIMH JIJIs1 OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHATHS: HAY4YHBIM (hakT, TUNOTE3a, TEOPHs, 3aKOH, aHAJU3, CUHTE3, KIacCCHU(UKALMS, TEPUOIUIHOCTD,
HaOIIOZICHUE, DKCTIEPUMEHT, MOJICITMPOBAHUE, M3MEPEHHUE, MOJIETTh, SIBJICHHUE.

dusnka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, U30TOIbI, PAAHMOAKTHBHOCTh, MOJEKYJA, JICKTPUUYCCKUN 3apsj,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, a3, (PM3WUECKHe BEIWYWHBI, CAMHHUIIBI U3MEPEHMs, KOCMOC, TIJIAHETHI, 3BE3IBI,
Connue.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbL, TOPHBIE TOPO/IbI, IT0JIE3HBIE NCKOTIAEMBbIE, TOTLTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo n xuMHUYecKasi peakmus

[Tepuonuueckuii 3akoH. llepuoamyeckast cucrema xumudeckux sneMmeHToB JI. M. Menaeneea. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kalus, KAIBIMSA W MX COCAMHCHUH B COOTBETCTBHH C IOJIOKEHHUEM
aneMeHTOB B [lepuonnueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BHJBI XHUMHUYECKOW CBS3U. THIBI KPHUCTAIUIMYECKUX PEMIETOK, 3aBUCHMMOCTh CBOMCTB BeIlleCTBa OT THIA
KPUCTAJUTMYECKON PEIIETKH U BUIa XUMUYECKOM CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3U4HBIM Kjlaccam
HEOPraHMYECKHX COCAMHEHUH, FeHeTUYECKasl CBSA3b HEOPTaHMYECKUX BEIECCTB.

Knaccudukanuss XMMHUYECKHUX PEaKIUi 110 Pa3]IMYHBIM IIpU3HaKaM (IO YUCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IIO
TerIoBoMY 3P eKTy, 0 U3MEHEHUIO CTENeHEH OKUCICHHS] XUMUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, MO YYacTHIO KaTalu3aropa). JK30- U
SHJIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHMUSI.

[TonsiTre 0 ckopocT XUMUUeckor peakiuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHsATHe 0 TOMOTeHHBIX U
rereporeHHbIX peakuusx. [lonarue o karanuze. [lonstue o xumuyeckoM paBHOBecud. DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMUUECKOU peaKInu
U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS.



OKHUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, JJIEKTPOHHBIM OajaHC OKUCIUTEIBHO-BOCCTAaHOBUTENbHOW peakuuu. CocraBieHue
YpaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKLIUI C UCIIOIB30BAHUEM METO/1a HJICKTPOHHOTO OanaHca.

Teopust >MEKTPOIUTHUECKON AUCCOLUUAIMN. DIEKTPOIUTHI U HEAIEKTPOIUThl. KaTnoHsl, aHMOHBI. MeXaHW3M JUCCOIMALUU BEIIECTB C
Pa3IMYHBIMU BUJAMH XUMHUYECKOH CBs3U. CTeneHpb quccoruanui. CUIbHBIC U CIIa0bIe 3JEKTPOIIUTHI.

Peakiun voHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS PEAKIUii MOHHOTO OOMEHA, TMOJIHBIE W COKpAIIEHHbIE MOHHBIC YPABHEHUS PEAKIIUH.
CpoiicTBa KHUCIJIOT, OCHOBaHMM M COJIEMl B CBETE IPEICTaBICHUM 00 AJIEKTPOJIMTUYECKON auccouuanuu. KauecTBeHHbIE peakiMyd Ha HOHBI.
ITonsaTue o TUIPOIIM3E COJICH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJCSIMH KPHUCTALTMUECKHX PEIMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HEMETAUIoB (rpaduTa M aiMasa),
CIIO’)KHBIX BEIIECTB (XJIOpUIA HATPHsI), MCCIEOBAaHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOW PEaKIMH OT BO3JCHCTBUS PA3IUYHBIX (PaKTOpOB,
MCCIIEIOBAaHUE IEKTPOITPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIMALINH KUCIIOT, HIETI0Yel U coseld (BO3MOXKHO HCIIOIB30BAaHUE BUICO
MaTepHAJIOB), TIPOBEJCHUE OMBITOB, MIUTFOCTPUPYIONINX NMPU3HAKU MPOTEKAHHWS PEaKluii MOHHOTO oOMeHa (0Opa3oBaHME OCallka, BBIJICICHUE
raza, 00pa3oBaHue BOJIbI), OTIBITOB, HIUTFOCTPUPYIONIUX PUMEPBI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHHE, PEaKIIUH Pa3IoKeHus,
COCJIMHEHUS ), PACIlO3HABAHNE HEOPTAHWMIECKHUX BEIIECTB C TIOMOIIHIO KAUeCTBEHHBIX PEaKIili Ha MOHBI, pEIICHNE dKCIIEPUMEHTATBHBIX 33/1a4.

HemeTanibl U MX cOeTHHEHUSI

OOmiast xapakTepuCTHKa TaioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBbIE CTemneHW okucieHus. CTtpoeHue W (uznyeckue
CBOWCTBA TPOCTBIX BEIIECTB — TaJOreHOB. XWMHUYECKHE CBOMCTBA Ha TpuUMepe Xiopa (B3aWMOJICHCTBHE C MeETalIaMH, HEMEeTaJlJIaMH,
mienouamu). XsopoBomopos. CoJissHas KUCIOTa, XUMHYECKHE CBOMCTBA, MOJydeHWe, mpuMeHeHue. [leficTBHe Xiopa W XJIOPOBOJOPOJa Ha
OpraHusM uyesoBeka. Bakneinme XJIOpUIbl U UX HAX0XJACHUE B IIPUPO/IE.

O6mrast xapaktepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u
(buznyeckue cBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJIA U CEPbl. AJIOTPOTHbIE MOAU(DUKAIIMHN KUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA CEPHI.
CepoBosopoa, cTpoeHue, (pu3nuecKkue U XuMudeckue cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KUCIOTa,
(busznueckue U XUMHUYECKHe CBOMCTBa (00IIME KaK MpeICTaBUTENs Kiacca KUCIOT U crneuupuyeckue). XUMHUUECKUE PEaKIUH, JIeKalUe B
OCHOBE MTPOMBIIIJICHHOTO CII0co0a MoxydeHus cepHoit KUcioThl. [Ipumenenue ceproit kucioTsl. Cosli cepHON KUCIOThI, KAUeCTBEHHAs PeaKIus
Ha cynbdar-uoH. HaxoxnaeHue cepsl U e€ coeAMHEHUN B mpupoje. XUMHUUYECKOE 3arps3HEHUE OKPYXKAalollel Cpelbl COCTUHEHHUSIMH Cepbl
(KuCIOTHBIE OXKIH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPALCHUS.

OOmas xapakrepuctuka d1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI AaTOMOB, XapaKTEpHbIE CTENEeHW OKHUCICHHS. A30T,
pacmpocTpaHeHue B npupoje, pu3ndeckue u XuMu4yeckue cBoiictBa. KpyroBopor azoTa B mpupojae. AMMHaK, ero pU3N4ecKue U XUMUYECKUE
CBOICTBa, MoyueHue u npumeHenne. Coau aMMOHUS, UX (pU3NUECKHe U XUMUYECKHe CBOMCTBA, npuMeHeHne. KauecTBeHHas peakiys Ha HOHBI
aMMOHHMs. A30THasg KHCIIOTa, €€ TModydyeHue, (u3MUeckue M XUMUYECKHEe CBOMCTBa (0OIIME Kak MpeICTaBUTENS Kilacca KHCIOT U
cnenuduueckue). Micrnoib30BaHne HUTPATOB U COJICH aMMOHHUSI B Ka4eCTBE MUHEPAIbHBIX YI00peHUu. XUMUYECKOe 3arpsi3HeHrEe OKpYKarolen
Cpelbl COeTMHEHHSIMH a30Ta (KUCIOTHBIE JTOK/IH, 3arpsI3HEHUE BO3yXa, TOUBHI U BOJ0EMOB). Docdop, amnoTponHble Moaudukanuu (ocdopa,
¢busnueckue u xummudeckue cpoiictBa. Okcun ¢docdopa (V) u dochopHas kucnora, pusnueckne U XUMHUYECKHE CBOMCTBA, IMOJyuEHUE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUH.

Oo6mas xapaktepuctuka 31meMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTpPOEHHUsT aTOMOB, XapaKTEpHbIE CTENEeHHW OKHUCIEHHUS. YTIEepo[,
AIJIOTPOTIHBIE MOIUGUKAIIMK, PACIpPOCTpaHEHHE B MpUpoje, (U3HuUecKue M XuMUYeckue cBoicTBa. AncopoOums. KpyroBopoT yriepona B



npupojae. Okcuapl yriiepoja, X (U3MUECKHEe M XUMHUYECKHE CBOWCTBA, JIEHCTBHME HA JKUBBIC OPraHU3MBI, TOJYYCHHE U MPUMCHCHUE.
Dkosorndyeckue mpoOIeMbl, CBsi3aHHbIe ¢ okcuaom yriepona (IV), runoresa rinoOanbHOTO MOTEIUICHUS KIWMAaTa, MapHUKOBBIA 3 eKT.
YronpHas KUCI0Ta U €€ CoNH, X (PU3NIECKHEe M XUMUYECKHE CBOMCTBA, MOJIydeHUE U TpuMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnosb30Banne kKapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIIJICHHOCTH U CETHCKOM XO3SHCTRBE.

[lepBoHauanbHBIC TOHITHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHCHHSIX yriepojaa (MeTaH, 3TaH, STWICH, aleTHJICH, ITAHOJI,
TIIUIEPHH, YKCYCHAsl KUCIIOTa). [IpUpoHbIe HCTOUHUKH YTIIEBOAOPOIOB (YToJib, IPUPOIHBIH ra3, HeTh), MPOAYKTHI UX nepepaboTku (OEH3UH),
X pOJIb B OBITY U MPOMBIIIJICHHOCTH. [IOHATHE O OMOJIOTHUECKM BaXKHBIX BEIICCTBAX: KUPAX, OENKaxX, YriIeBOJaX — W WX POJIH B JKHU3HH
qenoBeka. MaTepuanbHOE €IMHCTBO OPraHWISCKUX U HEOPTaHUISCKUX COCTMHEHUH.

Kpemuuii, ero ¢wusnueckue W XHUMHUYECKHE CBOMCTBa, ToiydeHWe W mnpuMmeHeHne. CoenuHEHHsS KpeMHHsS B mpupoie. OOmue
npeActaBieHuss 00 okcuae kpemuus (1V) u kpemaueBoit kucinote. CUIUKATHI, UX WCIIOJIb30BAHUE B OBITY, B MPOMBIIUICHHOCTU. BakHeitme
CTPOUTEIIBHBIC MaTepUaNbl: KepaMHKa, CTEKIO, IIEMEHT, OeTOH, Xeire300eToH. [IpoOiieMbl 0E30MacHOTO HCIOJB30BAHUS CTPOHUTEIHHBIX
MaTepHUAaJIOB B TIOBCEHCBHOM KU3HU.

Xumuueckuit sIkcnepumenm:

M3YYCeHHE 00pa3loB HEOPraHMYECKHX BEMISCTB, CBOWCTB COJITHON KHCJIOTHI, NMPOBEJICHUE KAYSCTBEHHBIX PEAKIMA HA XJIOPHI-HOHBI U
HaOJTI0/ICHUE TTPU3HAKOB UX MTPOTEKAHMUS, OTBITHI, OTPaKaoNMe (PU3HUSCKAE U XUMUICCKHE CBOMCTBA TAJIOTEHOB U UX COCTUHCHHH (BO3MOYXKHO
WCIIOJIb30BAHUE BHUACOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliaMu XJIOpUIOB (TAJOTEHHIOB), O3HAKOMJIEHWE C oOpasmamMu cepbl U eé
COCIMHEHUSMH  (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATepPUAIOB), HAOJIOJCHWE TIpolecca OOyIJIMBaHUS caxapa I0J JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI, U3YYCHUE XUMHYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJACHNUE KaUeCTBEHHONW PEaKIINH
Ha cyiab(aT-uoH W HAOIIOJCHUE TMpHU3HAKa € MPOTEKAHUsS, O3HAKOMIICHHE C (DM3WYECKUMH CBOMCTBaMHU a3oTa, ¢ochopa U UX COCAUHCHHI
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUATIOB), oOpa3iiaMu a30THBIX U (pochOpHBIX ymOOpeHMid, mojaydeHune, coOupaHue, pacrlo3HaBaHUE U
M3y4YEHHE CBOMCTB aMMHaka, IPOBEJICHUE KAaUeCTBEHHBIX PEeaKIMil Ha MOH aMMOHHS U (GochaT-uOH U H3ydeHHE NMPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MeAblo (BO3MOKHO HCIIOJIb30BaHUE BHUACOMATEPUAJIOB), H3ydeHHE Mojejei
KPUCTAINIMYECKUX PEHIETOK ajmasa, rpadura, dyiepeHa, 03HaKOMJICHHE ¢ IMPOIECCOM aICOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTPOMCTBOM MpOTHMBOTas3a, NOJIy4YeHHE, COOHpaHue, paclo3HAaBaHWE W H3YYEHHE CBOMCTB YIJIEKUCIOrO Ta3a, IMpPOBEICHUE
KaueCTBEHHBIX peakUui Ha KapOOHAT U CHJIMKAT-UOHBI U U3y4EHHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKUIHEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PElIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHeilne HeMeTalIbl U X COSIUHEHUSD.

MeTtanjibl M UX COeTMHEHUS

OO0mas XxapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMH UX MOJIoKeHUs B Ilepuoauueckoil crucreMe XUMHUYECKUX
anemenToB J[. V1. MenneneeBa u ctpoenust aromoB. CTpoeHue MeTauioB. MeTtamnudeckasi CBSI3b M METAJTINYECKas KpUCTAJUIMYECKas peméTKa.
DNEKTPOXUMHYECKUN Pl HalpshKeHUd MeTaiuioB. dusnueckue W XUMHUYECKUE CBOMCTBA MeTauioB. OO0mue crnocoObl MOTyYeHHs] METaJIOB.
[TonsiTHE O KOPPO3WM METAJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT KOoppo3uH. CruiaBbl (CTajdb, YyryH, AIOPATIOMUHHUI, OpoH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIIIIIEHHOCTH.

lenouynsie MeTamibl: monoxeHne B llepumonmyeckoii cucreme xumuyeckux snemeHToB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB,
HaxoXxJaeHue B mpupoje. Ousnveckre M XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kamus). OKCHABI UM THAPOKCHIBI HATPUS U Kallus.
[IpyuMeHeHne MeNTOYHBIX METAJIOB U UX COSIMHEHUN.



[lenouHo3eMenbHbIE METAIBI MATHAM U KaJbLM: 10JI0)KEeHHE B [lepuoanueckoit cucteMe xumuueckux annemeHtoB Jl. M. Menneneesa,
CTPOEHHME MX aTOMOB, HaX0XJE€HHE B Mpupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MarHus M Kajblusa. Baxuennime coeMHEHUS KaJlbLIHs
(okeun, ruxpokcua, coin). KECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuit: nonoxenue B llepuonumueckoit cucreme xumudeckux sneMeHtoB Jl. WM. MenneneeBa, crpoeHue aToma, HAXOXJICHHUE B
npupojie. Pu3nyueckne U XUMUYECKHUE CBOMCTBA allfOMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHUIA ATTFOMUHUS.

Keneszo: nonoxkenue B Ilepuoanueckoii cucreme xumudyeckux sneMeHToB . M. MenaeneeBa, CTpoeHHe aToMa, HAXO0XK/JIECHUE B MPUPOJIE.
dusnueckrue 1 XMMUUECKHE CBOMCTBA xxere3a. Okcuabl, ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U moayyeHue.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE ¢ 00pa3laMy METAJIJIOB U CIJIaBOB, UX (PU3MUECKUMHU CBOMCTBAMU, U3yUEHHUE PE3Yy/IbTATOB KOPPO3UH METAIIIOB (BO3MOXKHO
HCII0JIb30BAHNE BUJEOMATEPHUATIOB), OCOOCHHOCTEHW B3aMMOJICHCTBUS OKCHJA KalbliMsl M HATpus C BOJOM (BO3MOXHO MCIIOJIb30BaHHE
BUJIEOMATEpPUAJIOB), HCCIEAOBaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs Kele3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHKS KAYECTBCHHBIX PEaKIIMi Ha HOHBI: MarHusl, KaJIbIHs, ATFOMUHNS, IIWHKA, xkene3a (1) u xemnesa (1),
menu (Il), HaGnrogeHne W omucaHue MPOIIECCOB OKpAIIMBAHUS TIJIAMEHW WOHAMHU HATPHSs, Kalus W KaibIUs (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHUANIOB), HCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB IMAPOKCHIA ATIOMUHUS M THAPOKCUAA LIMHKA, PEIIEHUE HKCIePUMEHTANbHbBIX 3a/1a4
1o TeMme «BaxHeume MeTamibl U UX COSTUHEHUSD.

XuMus U OKpYy:Kaluas cpeaa

BemecTBa 1 Marepuaisl B IOBCETHEBHOM KU3HU YeoBeKa. bezonacHoe ucnoabp30BaHie BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas
ITOMOIIIb PU XUMUYECKUX OKOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYXKarolend cpeapl (MpeienbHas JomycTuMmas KOHIeHTparus BemectB, nanee — [IJIK). Poas xumum B
PELICHUH SKOJIOTHUECKUX MPOOIeM.

Xumuueckuit IKCnepumenm:

n3ydeHue 00pasroB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAJIBI).

Mescnpeomemmunie céasu

Peanuzanusi MeXOpeaIMETHBIX CBsS3€d NpU M3YyYEeHHMM XHMHUU B 9 Kjacce OCYIIECTBISETCS 4Yepe3 MCIOIb30BaHHE Kak OOIIMX
€CTECTBEHHO-HAYUYHBIX IMOHATHUM, TaK U MIOHATUMN, SBIISIOIIMXCSA CUCTEMHBIMU JUISI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4YHBIH (DaKT, THMOTE3a, 3aKOH, TEOPHs, aHAIM3, CUHTE3, KJIACCH(HUKAIUS, MEPUOTUIHOCTD,
HaOII0IEHUE, SKCIIEPUMEHT, MOJACITUPOBAHNE, U3MEPEHUE, MO/IEIb, SIBIICHUE, TAPHUKOBBIN A3PHEKT, TEXHOJIOTUS, MaTepUAIIbI.

@du3nka: maTepus, aToM, IEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, HU30TOIbl, PaAHMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsi,
MIPOBOJIHUKY, TOJXYIPOBOAHUKH, TUAIEKTPUKH, (OTORIEMEHT, BEIIEeCTBO, TENO, O0bEM, arperarHoe COCTOSHHUE BEIIeCTBa, Ta3, PacTBOP,
PacTBOPUMOCTb, KPUCTAIIMYECKAs PEIIETKA, CIUIaBbl, (PU3MYECKUe BEIMYMHBI, €AMHUIIBI U3MEPEHUsl, KOCMUUYECKOe MPOCTPAHCTBO, IJIAHETHI,
38361, CoTHIIE.

buonorus: dbotocunTes, apixanue, Ouocdepa, IKOCUCTEMA, MUHEPATbHBIE YAOOPEHUs, MUKPOAJIEMEHThI, MAaKPOAIIEMEHTHI, MUTATEIbHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPO/IbI, IOJIE3HbIE HCKOTIaeMbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA MNPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUSA



JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOrPAMMbI OCHOBHOTO OOIIEro 0Opa3oBaHUS IOCTUTAIOTCS B XOJ¢ OOYYCHHS XUMHH B CIHHCTBE
y4e0OHO# ¥ BOCITUTATEIBHOM JSSITEIbHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMU POCCHHCKMMH COIMOKYIBTYPHBIMH M {yXOBHO-HPAaBCTBEHHBIMH
[CHHOCTSIMH, MPUHITBIMH B OOIIECTBE MPaBWIIAMH W HOPMaMH TOBEACHHS M CIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U
COIMATM3AIIMN O0YJarOIINXCS.

JIMYHOCTHBIE PE3YJIbTaThl OTPAKAIOT TOTOBHOCTH OOYUAOIINXCSI PYKOBOJICTBOBATHCS CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIMH U
PAaCIIUPEHNUE OTIBITA ACATEITBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoOTHYECKOr0 BOCUTAHMSA:

[ICHHOCTHOTO OTHOIICHHUS K OTEUECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEAUIO0, TIOHUMAHUSI 3HAYCHHUS XUMHUCCKOM
HAYKW B KU3HU COBPEMEHHOTO OOIINECTBa, CIOCOOHOCTH BIIAIETh JOCTOBEPHOW HH(MOPMAIMCH O MEPEIOBBIX JOCTIKEHHUSIX W OTKPBITHSIX
MHPOBOU M OTEYECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOiCTBE MHpa U O0IIECTRa;

2) rpaIaHCKOIr0 BOCIIUTAHMSA:

NPEJICTABIICHAS O COIMATBHBIX HOPMAaX M MPaBUIIAX MEKINYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B
OOIIECTBEHHO TOJIE3HOH, yIeOHOUCCIIEIOBATEILCKOW, TBOPUECKON M IPYIUX BHUIAX NESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JEATELHOCTH TIPH BHIMOJHEHUH YIeOHBIX, TI03HABATELHBIX 33184, BBITIOJHEHNH XHMHUECKAX SKCIIEPUMEHTOB, CO3/IaHUN YIeOHBIX MPOEKTOB,
CTPEMJICHHUSI K B3aMMOIIOHUMAHHUIO M B3aMMOTIOMOIIM B IMPOIIECCE ITOH y4eOHOM IesITeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJICHHE U
MOCTYIKH CBOMX TOBAPHUIIIEH C MO3UIMK HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHHSI MOCIIEACTBHUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKUE TIPEICTABICHUS O BEIIECTBE U XUMHUYECKOW PEAKIIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTAaBJISIFOIIIME OCHOBY Ul MOHMMAHHUS CYIIHOCTH HAydyHOW KapTHHBI MHpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI
[PUPOJIbI, B3AUMOCBSI3SIX YeJIOBEKA C MIPUPOIHON CPEIOH, O POJIH XUMHHU B MO3HAHUH STHX 3aKOHOMEPHOCTEH;

[03HaBATEIbHbIC MOTHBBI, HAIPABJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUI MO XHUMHH, HEOOXOMMMBIC Ui OOBSCHEHHS HaOJII0aeMbIX
MPOIIECCOB U SIBJICHUH, MO3HABATEILHON, HH(MOPMAIIMOHHON M YMTATEIbCKOW KYIbTYPhI, B TOM YKCJE HABBIKOB CaMOCTOSTEIbHOW pabOThI C
y4eOHBIMHU TEKCTAMH, CIIPABOYHOM JTUTEPATYPO, TOCTYITHBIMUA TEXHUICCKUMH CPEACTBAMU HH(HOPMAITUMOHHBIX TEXHOJIOTHIA;

HHTEpEC K OOy4YeHHUIO U TO3HAHMIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOCKTHOW |
HCCIIeI0BATEIILCKON ICSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAITPABJICHHOCTH U YPOBHS 00YUYCHHUS B JalibHEHIIIEM;

4) hhopMUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JXU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0POBbIO, YCTAHOBKHM Ha 3/I0POBBI 00pa3 >KU3HH, OCO3HAHHE
MOCJEJCTBUI U HENPUATHE BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS aaKOTOJIs, HAPKOTHKOB, KYPEHHs), HCOOXOAUMOCTH COOJIOACHHS IMPABUI
0€30MacHOCTH MPH OOPAICHIH ¢ XKMUYECKIMH BEIIECTBAMHU B OBITY M PEaIbHOM KHU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUS

UHTEpEC K MPAKTUYCCKOMY M3YUCHHUIO MPOodecCHii U Tpyaa pa3inyHOTO PO, YBaXKEHHE K TPYAY U Pe3yJibTaraM TPYIOBO JesTeIbHO CTH,
B TOM 4YKCJIC HAa OCHOBE MPHUMEHCHHUS MPEIMETHBIX 3HAHUI 10 XUMHH, OCO3HAHHBIM BBIOOP HHAMBHIYATbHOW TPACKTOPUH IMPOIOJDKCHUS



o0Opa3oBaHusi ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIEIIHOMN
po(hecCHOHATBFHON AEATEIILHOCTH B Pa3BUTHsI HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJallTUPOBATHCS B IPOPECCHOHATIBHOM cpere;

6) IKOJIOrHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKU LeJIeco00pa3Hoe OTHOLICHHE K IMPHUPOJIE KaK MCTOYHUKY JKM3HM Ha 3emile, OCHOBE €€ CYIIEeCTBOBaHMS, NMOHHMaHHE
[IEHHOCTH 3/I0POBOTO M 0€30macHOT0 00pa3a >KW3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (DM3NYECKOMY U TICUXHUYECKOMY 3/10POBBIO,
OCO3HAHUE LIEHHOCTH COOI0OACHUSI TPaBUIl OE3011aCHOr0 MOBEIEHUS IIPU padoOTe ¢ BELIECTBAMHU, a TAKXKE B CUTYaLlUAX, YIPOKAIOUIINX 310POBbIO
W KW3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, MOJyY4aeMble MPH W3YyYCHWW XHMUH, IS PEIICHHS 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPHUPOTHON
CPEeIOi, JUIsl TOBBIILIEHUSI YPOBHS KOJOTUYECKON KYJIbTYpPbI, 0CO3HAHUS TJI00aTbHOTO XapaKTepa dKOJOTHYECKUX MPo0JieM U MyTeil UX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, JKOJOIMYECKOTO MBIIUICHNs, YMEHUS PYKOBOJACTBOBATbCA WM B II03HABATEIbHOM, KOMMYHHMKAaTUBHOW H
COL[MAIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe merampeaMeTHBIX PE3yJbTaTOB BBIICISIOT 3HAYUMBIC I (DOPMUPOBAHUS MUPOBO33PEHUs OOIICHAYYHBIC TMOHSTHS (3aKOH,
TEeOopHUsl, MPUHIUI, TUIIOTE3a, (PaKT, cUcTeMa, MPOLECC, FIKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
nmpeAMeTax M TMO3BOJISIIOT HAa OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABJICHHE O IIEJIOCTHOW HAydYHOW KapTHHE MHpa, U
YHUBEpCaJIbHbIC y4eOHBbIC MACUCTBUSA (IMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYIATHBHBIE), KOTOphIE oOecnednBaOT (HOPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHUIO U OCYIIIECTBICHHIO YUCOHOH JeATEIIHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble Jornveckue aelicTBUs:

YMEHHS HCII0JIb30BaTh IMIPUEMBI JIOTHYSCKOTO MBIIUICHUS TP OCBOCHHMH 3HAHUI: PACKPBIBATH CMBICT XHMUYSCKUX MOHITHH (BBIACIATH UX
XapaKTepHbIC MTPU3HAKH, YCTAaHABINBATh B3aMMOCBS3b C JPYTHMMH TOHITHAIMU), UCIIOJIL30BATh MOHSATHS JUIsI OOBSICHEHUS OTACIbHBIX (DAaKTOB U
SIBJICHUM, BBIOMpATh OCHOBAHMS W KPHUTCPHH IS KiIacCHU(PHUKAIMKM XHMHYCCKHX BEIICCTB M XHMHYCCKHX PCaKIUi, YCTaHABIUBATH
MIPUIMHHO-CIICJICTBEHHBIE CBS3U MEXAY OOBEKTaMU U3YYCHUS, CTPOUTD JIOTUUECKHUE PACCYKICHUsI (MHIYKTUBHBIC, ISTYKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHUE TNPHUMEHSATh B TMPOIECCE IMO3HAHUSA TOHATHS (IPEAMETHBIC W METalpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIC) MOJICIIH,
HCIIOJIb3YEMbIC B XHUMHHM, IIPEOOpPa30BBIBATH IIMPOKO MHPHMEHSIEMbIC B XMMHUHM MOJCIBHBIC IPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJI
JJIeMEeHTa), XUMHUYecKass (opMmysia UM ypaBHEHHE XUMHUYECKOW pEaKkIMH — TIPH PElIeHWH Yy4eOHO-TIO3HABATENbHBIX 3a7ad4, ¢ Y4ETOM 3THX
MOJICIIbHBIX IIPEACTABIICHUH BBISBISATH M XapaKTEPU30BaTh CYIIECTBCHHBIC IPH3HAKH H3y4aeMbIX OOBEKTOB — XHMHUYCCKHX BEIISCTB U
XMUMHYECKUX PEaKIUi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEJACTBEHHBIE CBS3M U MPOTHUBOPEUHS B HM3y4aeMbIX TMpoIeccax M
SIBIICHUSIX.

ba3oBble nccienoBareibCKue AeiCTBHS.

YMEHHE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TAKKE€ B KaueCTBE OCHOBBI /Ui (hOPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTU BHICKA3bIBAEMbIX CYXKICHUI;



npuoOpeTeHre OMbITa 1O IUIAHUPOBAHMIO, OPTAHU3AIMHN U MPOBEACHUIO YYCHHYECKHX SKCIIEPHMEHTOB, YMEHHE HAONIIOIATh 3a XOJOM
IpoIecca, CaMOCTOSATEIBHO MPOTHO3MPOBATH €r0 pe3yibTar, (GopMyIHpoBaTh 00OOIIEHHS U BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO OIIbITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH WH(OOPMAIMIO PA3IMYHBIX BUIOB U (HOPM NPEACTABICHHUS, MOJTYyIaeMyIO M3
Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XMMHUYECKOIO COJEpXaHUs, CIpaBOUHble NocoOus, pecypchl HTEepHETa), KpUTHUECKU
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE IPUMEHSATH Pa3IMuHble METOABI M 3aIPOCHI PH TIOUCKE M 0TOOPE MH(POPMALIUK U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMMBIX IS
BBINIOJIHEHUS] Y4eOHBIX M TO3HABATENbHBIX 3aJady  ONpeAeNEHHOrOo TUIA, MPUOOpEeTeHHEe OmbiTa B O00JACTH  HCIHOJb30BaHUS
MH(OPMALlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJE€HUE KYIbTYpOW AaKTHBHOIO HCIOJIB30BAHUS PA3IMUHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOWPATh ONTUMAIbHYIO (hOPMY IPEJICTaBICHUS] HHPOPMALUU U WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIOKHBIMH CXEMaMH,
yarpammamu, IpyruMu (popmamu rpa@uku 1 UX KOMOMHAIUSAMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBAaTh B IIpolecce YUYeOHOW M HCCIIENOBATENbCKON JAEATENbHOCTH HH(POPMAIUI0 O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITbCKOTO X0341CTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY’Katolel IPUPOIHOM Cpebl.

KomMMyHMKaTHBHBbIE YHUBEpPCaJIbHbIE Y4eOHbIe 1eiCTBUA:

YMEHHMS 3aJ1aBaTh BOIIPOCHI (B XOJIe JUaliora U (WJIM) AUCKYCCHM) IO CYILECTBY 00CyKIaeMoil TeMbl, (POPMYIUPOBATH CBOM MPEIIOKEHHS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEUI0KCHHON 3aa4uu;

YMEHHMSI ITPEJICTABIIATh MOJyYCHHBIEC PE3YJIBTAThl II03HABATEIBHOM AEATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTaX; J€aTh IPE3CHTALHIO
pe3yabTaTOB BBINOJHEHHUS XMMUYECKOTO AKCIIEPUMEHTa (Ja00paTOPHOro OIbITa, JAOOPAaTOPHOM pabOThl MO MCCIEA0BAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYIAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIbHON U MCCIIEI0BATENIbCKON AEATEIBHOCTU IIPU PEILICHUH
BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB U COIIIACOBAHUS MO3ULUH (00CyX AeHUs, OOMEH MHEHUSIMH, «MO3IOBbIE LITYPMBI»,
KOOpAMHAIMS COBMECTHBIX JEMCTBUI, ONIpEIeICHHE KPUTEPHUEB 10 OLIEHKE KaueCTBa BBIIOJHEHHON paboThl U Apyrue).

PeryasitTuBHbIe yHHBepcajibHble YUeOHbIE el CTBHSI:

YMEHHUE CaMOCTOSTCIIBHO OMPENEIATh IEIH JEATCIbHOCTH, IUIAHUPOBATh, OCYIICCTBIATh, KOHTPOJUPOBATH M IPU HEOOXOIMMOCTH
KOPPEKTUPOBATh CBOK JICATEIIBHOCTh, BBIOMpaTh HamOosiee d(h(PEeKTUBHBIC CMOCOOBI peIIeHUS YYeOHbIX M TI03HABATEIbHBIX 3ajad,
CaMOCTOSITEIIBHO COCTAaBJISATh WM KOPPEKTUPOBATH MPE/JIOKECHHBIN alrOPUTM JICUCTBUI ITPH BBIMOJIHECHUY 33JIaHUN ¢ YIETOM MOJTYyYEHUS HOBBIX
3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OIEHUBATh COOTBETCTBUE IMOJIyYEHHOTO pe3yibTaTa 3asBICHHOW IENH, YMEHUE
MCIO0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPelIaraéMble B YCIOBUU 3aJaHHM.

INPEAMETHBIE PE3YJIBTATbBI

B cocrage NpeaAMCTHBIX PE3YJIIbLTATOB II0 OCBOCHHIO 00513aTCIHLHOTO COACpKaHuA, YCTAHOBJIICHHOI'O JIaHHOM d)ez[epanLHoﬁ pa6oqel71
nporpaMMoﬁ, BBIJACIIAKOT. OCBOCHHLIC O6y‘-IaIOH_[I/IMI/ICH HAayY4YHBIC 3HAHHWA, YMCHUA U CITIOCOOBI Z[eﬁCTBHI‘;I, CHCI_[I/I(I)I/I‘ICCKI/IC JJIA HpCﬂMCTHOﬁ



obmactu «XI/IMI/ISI», BUJbI ACATCIIBHOCTHU 110 IMOJIYYCHHWIO HOBOI'O 3HAHUWA, €0 MHTCPIIPETAUHU, Hpeo6pa3OBaHmo " IPUMCHCHUIO B PA3JIMIHBIX
y‘-ICGHBIX 1 HOBBIX CUTyalUsX.

K xoniy oOyuenus B 8 kiacce mpeIMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPakaTh COPMHUPOBAHHOCTH Yy OO0YJAIOIIUXCS
YMEHUN:

PacKpbIBaTh CMBbICI OCHOBHBIX XUMUYECKUX MOHSITUNA: aTOM, MOJIEKYJa, XUMUYECKUN AJIEMEHT, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO,
cMech (0JIHOpO/IHAsL U HEOJHOPOHAS), BAJIEGHTHOCTh, OTHOCUTEIIbHASL aTOMHAasi M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHas
Macca, MaccoBas J10JIsl XMMUYECKOI0 3JIEMEHTA B COEMHEHUH, MOJISIPHBIN 00bEM, OKCH/I, KUCII0TA, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENBHOCTD,
CTENEeHb OKHCJIECHMS, XUMUYECKas peakuus, KilacCu(UKalMs Peakiuil: peakuuu COEAUHEHMsS, PEaKIUU DPA3JI0KEHMS, PEaKIUHU 3aMEelIeHMUs,
peakuu 0OMeHa, SK30- U 3HJO0TEPMHUUECKHUE PEaKliy, TeII0BOM A deKT peaklnu, 1po aTroma, 3JIEKTPOHHBIN ClI0il aToMa, aTOMHast OpOoUTab,
paanyc aroMa, XUMUYECKasl CBsI3b, MOJISIPHAs U HEMOJISIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS CBSA3b, HOH, KATUOH, aHUOH, PacTBOP, MaccoBas J0Js
BelecTBa (MPOIEHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATHH U IPUMEHSATH 3TH TTOHATHUS TP OMMCAHUU BEIIECTB M UX MPEBPAILICHUIA;

WCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTABJICHHs ()OPMYIT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKITUH;

OTIPEIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHHUSAX, CTENEHb OKUCICHMS AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
MIPUHAVIEKHOCTh BEIECTB K OMPENeIEHHOMY Kiaccy COeAMHEHHMH 1o ¢dopMyiaMm, BHJ XUMUYECKOM CBA3M (KOBaJeHTHAs M HOHHAs) B
HEOPraHUYECKNX COCANHEHUX;

packpsiBaTh cMbich [lepuoanueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B [lepuoanueckoil cucreme, 3aKOHOB COXPAHEHHUS MAcCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO -
-MOJIEKYJISIPHOTO yU€HUsl, 3aKoHa ABOTapo;

OTIMCBIBATh U XapakTepH30BaTh TaOmuuHyro Gopmy [leprnoanueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB: pa3audaTh MOHSATHUS «TJIaBHAS
noarpymnma (A-rpymnma)» u «mobdounas nmoarpynna (b-rpymnma)y, mManbie U 00JbIINE MEPUOBI, COOTHOCUTh 0003HAYCHHMSI, KOTOPhIC UMEIOTCS B
tabnmune «llepronnueckas cucremMa xumuueckux snemeHToB J[. V. MeHmeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX 2JIEMEHTOB (COCTaB M 3apsif spa, 00111ee YUCIIO AIEKTPOHOB U pacipeie]ICHUE UX 10 AJICKTPOHHBIM CJIOSIM);

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHTBI, HEOPraHMUECKUE BEIIECTBA, XMMHUYECKHE peaKluu (TI0 YUCITy M COCTaBYy y4acTBYIOIIMX B
peaKIuu BEIIeCTB, MO TEIJI0BOMY dPdeKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX KIIACCOB, MOJTBEPXas OIHMCAHUE MPUMEpPaMU
MOJICKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMHUCCKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOIO COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX
MIpEeBpAIEHUI B PA3TUYHBIX YCIOBUSIX;

BBIYUCIISITE OTHOCUTCIIBHYIO MOJICKYISAPHYIO U MOJIAPHYHO MAacCChbl BCIICCTB, MACCOBYHO HOJIHO XUMHUYCCKOI'O JJICMEHTA IIO (bOpMy.He
COCAMHCHU A, MAaCCOBYIO OJIFO BEUIECTBA B paCTBOPEC, NIPOBOJAUTH paC‘{éTLI 10 YpaBHCHHIO XHMHUYECKOM pCaKkuunm;



IIPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIbHON JAEATEIbHOCTH — AHAIM3 M CHUHTE3, CpaBHEHHE, OOO0OIIEHHE, CHCTEMaTH3aluIo,
KJIacCU(UKAIMIO, BBISIBJICHUE IPUYMHHO-CICJCTBEHHBIX CBS3€H — Ui M3YYEHHUS CBOMCTB BEHIECTB M XMMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYYHBIE METObI TIO3HAHUS — HAOIIOJICHNE, H3MEPEHHE, MOICITUPOBAHHE, SKCIIEPUMEHT (PEalbHbIA U MBICIICHHBIN);

CIeJOBATh IPAaBWJIAM IIOJIB30BAHUS XUMHYECKOH MOCYIOH M J1abOpaTOpHBIM O0OpYZOBaHWEM, a TaKXkKe IpaBUJIaM OOpamIeHUs C
BCIICCTBAMU B COOTBCTCTBUM C HHCTPYKUHUSAMHU II0 BBIITOJHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB 110 IOJYYCHHUIO U c061/1paH1/1}0
razo00pa3HBIX BEIIECTB (BOJOPOJa M KHCIOPOAA), MPUTOTOBJICHHIO PAaCTBOPOB C ONPENeIEHHON MacCOBOM J0JIeH pacTBOPEHHOTO BEIIECTBA,
IUIAHKPOBATh M MPOBOIUTH XUMHUUECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEJIOYCH M KHCIOT C MIOMOIIBI0 MHIMKATOPOB (JIAKMYC,
beHondrasenH, METUIOPAHXK U IPYTHE).

K xoHiy oOyueHus B 9 kiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTh y OOYYarOIIHUXCS
YMEHUN:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSITUN: XUMUYECKHUI 2JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHUOH, [IPOCTOE BEIIECTBO,
CJI0HO€ BEI[ECTBO, BAJIEGHTHOCTD, AJIEKTPOOTPUIIATEIHHOCTh, CTEMIEHb OKUCICHHS, XUMUYECKasl PEaKIysl, XuMU4YecKas CBsA3b, TEIUIOBOM A heKT
peaxkuuu, MoJb, MOJSPHBI 00BEM, PacTBOp, IEKTPOIUTHI, HEDIEKTPOJIUTHI, dJIEKTPOJUTHUECKAs TUCCOLMALMS, PEaKIMM HOHHOIO OOMEeHa,
KaTajan3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMblE PEAKINH, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU, OKUCIUTENb,
BOCCTaHOBUTEJb, OKUCJIEHHE W BOCCTAHOBJIEHUE, AJIOTPONHs, aM(pOTEPHOCTh, XMMHYECKas CBA3b (KOBaJIEHTHAs, MOHHAs, MeTaJUIMYecKas),
KpHUCTaJUIMYECKas pPelmIETKa, KOPPO3Us METAIOB, CIUIAaBbl, CKOPOCTh XMMHWYECKOW PEAKIHH, MpenesbHO aomyctumas koHueHtpauus [1JIK
BEIIECTBA,

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHAThH 3TU MOHITUS ITPU ONMUCAHUU BELIECTB M UX MPEBpAILCHU;
MCII0JIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHHS (JOPMYIT BEIIECTB U YPaBHEHUIM XUMUYECKUX PEAKIIHIA;

OTIPENIEATh BAJICHTHOCTh M CTEMEHb OKHUCJICHHUS XHMHUYECKHX 3JIEMEHTOB B COCJUHEHHUSAX PaA3IUYHOTO COCTaBa, MPUHAJIC)KHOCTH
BEIIECTB K ONpEneIEHHOMY KJIAcCy COCIMHEHMH 1Mo (opmysiaaMm, BHUI XUMHYECKOH CBs3M (KOBAJICHTHAs, HWOHHAs, MeETa/uIMYecKas) B
HEOPraHMYECKHX COCTUHEHUSX, 3aps]l HOHA M0 XUMHUUYECKOU (opMmyIie, XapakTep Cpellbl B BOJHBIX PaCTBOpPaX HEOPraHMYECKUX COCIUHCHHM,
THIT KPUCTALTNYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbich [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u 1€MOHCTPUPOBATh €ro MOHUMAaHWE: ONUCHIBATh M XapaKTEPH30BATh
TabnumunHyto dopmy [leproanyeckoii CHCTEMbI XUMHUYECKHUX 3JIEMEHTOB: Pa3IM4aTh MOHITHS «TJIaBHAs moArpymnma (A-rpynma)» U «ImoOovHas
noarpymnmna (b-rpymnmna)y, Manble ¥ OOJIBIITUE MTEPUOJIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC UMEIOTCS B MIEPUOIMYECCKOM TAaOJIUIIE, C YHCIIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjpa, OoOIee YMCIo IJIEKTPOHOB M paclpe/ieiieHue HX I10
ANIEKTPOHHBIM CJIOSIM), OOBSACHSTH 0OIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB M UX COCIMHECHHH B MpeEeiiax MajbIX MEPHOJI0B U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJ'IaCCI/I(l)I/IL[I/IpOBaTB XUMHUYCCKHUEC DJICMCHTBI, HCOPraHMYICCKHUE BCHICCTBA, XUMHUYCCKUC PCAKIIUU (HO YUCIY U COCTaBy Y4YaCTBYHOIIUX B
pCaKknuu BEUICCTB, 110 TCINIOBOMY 3(1)(1)6KTy, M0 U3MEHEHUIO CTEIEeHEH OKUCICHUS XUMHUUECKUX SHeMeHTOB);

XapaKTCPHU30BaATb (OHI/ICBIBaTB) 06].].[1/16 )41 CHCHI/I(I)I/ILIGCKI/IG XHMHYECKHUE CBOMCTBA MPOCTBHIX U CJIOKHBIX BCIICCTB, MMOATBCPIKAAA OITMCAHUC
IpuMEpaMu MOJICKYJISIPHBIX U NOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHHﬁ;



COCTAaBJIATb YpaBHCHMA BHGKTpO.HI/ITI/ILIeCKOf/'I Jucconuanuu KUCIIOT, IHCHOHCﬁ n CO.HGI\/'I, IIOJIHBIC U COKpaHIéHHI)Ie YpaBHCHUA peaKHI/Iﬁ
HOHHOTI'O 06MeHa, YpaBHCHU A peaKuHﬁ, MOATBCPKAAOIINX CYIIICCTBOBAHUC TE€HETUYCSCKOM CBSI3N MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB;

PacCKpBIBATh CYIIHOCTh OKUCIINTEIIEHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

IIPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUA, BO3MOKXHOCTH IMPOTCKAHUA XHUMHYCCKHUX HpeBpameHHﬁ B
PAa3JIMYHBIX YCIIOBHUAX,

BBIYMCIIATE OTHOCHUTENbHYIO MOJIEKYJISPHYIO M MOJIIPHYIO Macchl BEIECTB, MAacCOBYIO JIOJIIO XMMHUYECKOIO 3JeMeHTa o Gopmyie
COCIMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, TPOBOIUTH PACUETHI MO YPABHEHUIO XMMUYECKON PEaKIInu;

coOnroAaTh MpaBWia MOJIb30BAaHUS XUMHUYECKOW TOCYI0M M j1abopaTOpHBIM OOOpyIOBaHMEM, a TaKXkKe IpaBWwia OOpalleHus ¢
BC€IICCTBaAaMM B COOTBCTCTBHM C HMHCTPYKHOUAMHU 110 BBIITOJIHCHHIO Ha60paTOpHI)IX XUMHUYCCKHUX OINBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPHUI-, OpPOMHU/I-,
nomua-, kapobonar-, ocdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATUOHBI AMMOHHSI U MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPAxX HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMH MBICTUTEIHPHOM NEATETbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, OO0OOIICHHWE, CHCTeMaTH3alluIo,
BBISIBJICHHE TMPUYMHHO-CIICJICTBEHHBIX CBS3€M — JJI1 M3YYCHHUS CBOWCTB BEIIECTB W XMUMHUYECKUX PEAKIMH, €CTeCTBEHHO-HAYYHBIE METOIbI
MMO3HAHMS — HAOIIOJICHUE, U3MEpPEHNE, MOICTTUPOBAHHE, SKCIIEPUMEHT (peabHbIM M MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
No HawmMmeHoOBaHME pa3/iesioB U TEM IMPOTPAMMBbI KonuuecTBo yacos DnekTpoHHbIE (IU(POBHIE) 00pa30BaTEILHBIC PECYPCHI
n/m Bcero Kontponbubie Ilpaktuueckue
paboThl paboThl
Pasznen 1.IlepBoHavaibHble XMMUYECKHE MOHATHS
1.1 Xumus — BakHast 00JaCTh €CTECTBO3HAHUSA D 2 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
U TPAKTHYECKOM ICATETbHOCTH YEIOBEKA
1.2 BeriecTBa 1 XUMHUYECKHE PCAKIIUN 15 1 bubmuoreka [TOK https://m.edsoo.ru/7f41837¢c
Utoro no pazneny 20
Paznen 2.BakHeiilnme npeacTaBUTeId HEOPraHUYEeCKUX BelleCTB
2.1 Bo3ayx. Kucnopon. [Tonsitue 06 okcumax 6 bubmuoreka [TOK https://m.edsoo.ru/7f41837¢c
2.2 Bonopon.IloHsATHE 0 KHCIOTaX M COJIAX 8 1 bubmuoreka [TOK https://m.edsoo.ru/7f41837¢c
2.3 Boga. PactBopsl. [lonsiTHEe 06 OCHOBaHHSIX 5 1 1 Bbubaunoreka [{OK https://m.edsoo.ru/7f41837¢c
2.4 OcHOBHBIE KJ1aCcChl HEOPTaHUUECKUX 11 1 1 bubmmorexa LIOK https://m.edsoo.ru/7f41837c

COEIMHEHUN


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

Wroro mo pazneny 30

Paznen 3.1lepuoanyeckuii 3akon u [lepunoanyeckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue arToMoB. XUMHYeCKas

c¢BA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE pe€aknuu

3.1 Tlepuoanueckuii 3akoH u [leproamueckast 7
CUCTEMa XMMHUYECKUX 31emMeHToB [I. U.
MenneneeBa. CtpoeHue atoma

3.2 Xumunueckas CBA3b. 8 1
OKHUCITATETBPHO-BOCCTAHOBUTEIIHHBIC
peaknuu

15
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME

9 KJIACC

HaunmeHnoBanue paszienoB u TeMm
MpOorpamMMsbl

Hroro no pazneny

Ne
/11

KomnnyectBo yacos

Bcero Kontponbshbie [Ipaktuueckue
paboThl paboThl

Pa3znen 1.BemecTBo 1 XumMmuuyecKkue peakuuu

1.1 TloBTopenue u yriayOiaeHUE 3HAHUI 5 1

OCHOBHBIX Pa3ICIOB KypcCa 8 ximacca

1.2 OcHoOBHBIE 3aKOHOMEPHOCTH 4

XUMHYCCKHUX peaKHHI;'I

1.3 DraexrponuTHYECKas AUCCOIMALIMS. 8 1 1

XuMudeckue pC€aKuuu B paCTBOpPaAx
Hroro o pasaciy

Pa3pen 2.HeMeTaJILI M HX COCTHHEHUS

2.1 OOmias xapaKTepuCTUKa XUMHUECKUX 4 1

anemeHToB VIIA-rpynmnsl. ["anorenst

2.2 OO0mas XxapakTepucTHKa XUMHUECKUX 6
anemeHToB VIA-rpynmsl. Cepa u eé

COCAUMHCHUA

2.3 OO0mas XxapakTepucTHKa XUMHUECKUX 7 1

bubmuoreka [IOK https://m.edsoo.ru/7f41837c

bubmuoreka IIOK https://m.edsoo.ru/7f41837c

bubmuoreka IIOK https://m.edsoo.ru/7f41837c
bubmuoreka IIOK https://m.edsoo.ru/7f41837c

DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE PECYPChI

bubnuoreka IIOK https://m.edsoo.ru/7f41a636
bubmuoreka IIOK https://m.edsoo.ru/7f41a636

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

bubmuoteka L{OK https://m.edsoo.ru/7f41a636

bubmuoteka I{OK https://m.edsoo.ru/7f41a636

bubmuoteka 1{OK https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

an1eMeHTOB VA-rpynisl. A30T,
dbocdop 1 UX COeTUHCHHUS

2.4 OO0mas XxapakTepUCTHKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yraepoa u
KPEeMHHI U UX COCAUHEHHS

Hroro no pazneny
Paznea 3.MeTaliIbl M UX COCIMHEHHUA
3.1 OO6ume cBolCTBAa METAJLIOB

3.2 Baxueliue MeTaIbl U UX
COEIMHEHUS

Hroro no pazneny
Paznea 4.Xumus u okpy:Kaomas cpeaa

4.1 BemecTBa 1 MaTepHUalbl B )KU3HU
YyeJloBeEKa

Hroro no pazneny
Pe3epBHOE BpeMst

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE

8 KVIACC

No Tema ypoka
n/m

1 TIIpeamet xumuu. Posb xumuu B
’KU3HU YeaoBeKa. Tena 1 BelecTsa

2 Ilonsarue o MCTOJax IIO3HAaHUs B
XHUMHHU

3 IlpakTtuueckas padota Ne 1 «IIpaBuna
paloThI B 1TaOOPATOPHH U PUEMBI
oOparieHus ¢ 1ab0paTopHBIM
o0opynoBaHHEM)

4  Yucreie BemtecTBa U cMecu. CriocoObl

25

16

20

1

1

paboThl

KommngecTtBo yacos

paboThl

bubmuotexa L{OK https://m.edsoo.ru/7f41a636

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

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

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

Jara DneKTpoHHbIe IU(POBbIE 00pa30BaTEbHBIE PECYPCHI

Bcero Kontposbhbie [Ipaktuueckue M3y1CHUA

bubmuoreka [IOK https://m.edsoo.ru/ff0d210c
bubmuoreka [OK https://m.edsoo.ru/ff0d227e

bubmuoreka [IOK https://m.edsoo.ru/ff0d23dc

bubmuoreka I1OK https://m.edsoo.ru/ff0d26ca


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

10

11

12

13

14

15

16

17

18

19

pasaeieHust cMecen

[Ipaktuyeckas padora Ne 2
«Pa3nenenue cmecell (Ha nmpumepe
OUYMCTKU NTOBApPEHHOM COJIN)»

ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE JIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

[IpocThle u cnokHBIE BENIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

Xumunueckas popmyina. BaneHTHOCTh
aTOMOB XMMHMYECKHUX IEMEHTOB

OtHocuTenbHAsI aTOMHAA Macca.

OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca

MaccoBas 10J151 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KomnuectBo Bemiectsa. Moub.
MomnspHas macca

dusznyeckne U XUMHYICCKHUE SIBIICHHS.
Xumuaeckas peaknuus

[Ipu3Haky U yciaoBHs MPOTEKAHUS
XUMHUYECKUX peaklui

3aKOH COXpaHEHHs MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHUS

Breruucnenus KOJIN4YCCTBA, MaCChbl
BCIICCTBA 110 YPAaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ

Kiaccudukanus XuMmuaeckux
peaxiuii (CoeAMHEHUS, PA3I0KEHHUS,
3aMeleHus, oOMeHa)

M. B. JlomoHOCOB —
YUEHBIN-DHIUKIIONIEUCT.
O00011IeHNE U CUCTEMATH3ALIMS

bubmuotexa I{OK https://m.edsoo.ru/ff0d28c8
bubmuoreka I{OK https://m.edsoo.ru/ff0d2a6c
bubnuoreka IIOK https://m.edsoo.ru/ff0d2be8

bubmuoreka [IOK https://m.edsoo.ru/ff0d2a6c
bubnuoreka IIOK https://m.edsoo.ru/ff0d2d50
bubnuoreka IOK https://m.edsoo.ru/ff0d2eae
bubmuoreka IIOK https://m.edsoo.ru/ff0d323c
bubmuoreka IIOK https://m.edsoo.ru/ff0d350c
bubmuoreka IOK https://m.edsoo.ru/ff0d5230
bubmuoreka IOK https://m.edsoo.ru/ff0d37fa
bubnuoreka IIOK https://m.edsoo.ru/ff0d3al6

bubmuoreka IIOK https://m.edsoo.ru/ff0d3b88

bubaunoreka IIOK https://m.edsoo.ru/ff0d5708

bubaunorexa IIOK https://m.edsoo.ru/ff0d3f34

bubmuoreka [1OK https://m.edsoo.ru/ff0d40c4


https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20

21

22

23

24

25

26

27

28

29
30

31

32

3HAHUHI

KonTtponeHas padota Nel mo treme
«BemecTBa 1 XUMHUUECKUE PEAKITHH»

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopom — snement u
npocroe BeuecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKkIuy OKUCIICHUS,
ropenue). [lonstue 006 oxcuaax

CriocoObl nostydeHus: KUCI0po/ia B
1a00paTOPUH U MPOMBIIIICHHOCTH.
[TIpumenenne kuciopoaa

TennoBoit 3¢ ekt xumMuueckoin
peaxiuu, IoHATHE O
TEPMOXUMHUYECKOM YpaBHEHUH, IK30-
U DHIOTEPMUYECKUX PEAKIUIX

TommBo (HedTh, yroiabs U METaH).
3arpsi3HeHHe BO3/yXa, CIIOCOOBI ero
MpeI0TBpaILeHuUs

[TpakTrueckas padota Ne 3 o Teme
«[lonyuyenue u cobupanue
KHCIIOPO/1a, U3yYEHUE er0 CBOMCTBY»

BOI[OpOI[ — DJICMEHT U IIPOCTOC
BCHICCTBO. HaXO}KI[CHI/IC B IIpUpoac

dusznueckue U XUMHUYECKHE CBOIICTBA
BoJiopoja. [Ipumenenue Bogopoaa
ITonsiTHe 0 KHUCIIOTaX U COMIAX

CrniocoObl nosryyeHus Bo10poia B
nabopaTopuu

ITpaktnyeckas padora Ne 4 o Teme
«ITomyuenue u cobupanue BoJ10po/a,
U3Y4YEHHUE €ro CBOMCTB»

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuotexa I{OK https://m.edsoo.ru/ff0d4290

bubnuoreka IIOK https://m.edsoo.ru/ff0d448e

bubmuoreka IIOK https://m.edsoo.ru/ff0d4614

bubnuoreka I1OK https://m.edsoo.ru/ff0d497a

bubmuoreka IOK https://m.edsoo.ru/ff0d4790

bubmuoreka ITOK https://m.edsoo.ru/ff0d4cda

bubmuoreka IOK https://m.edsoo.ru/ff0d4ae2

bubmuoreka IIOK https://m.edsoo.ru/ff0d4dd0
bubaunoreka IIOK https://m.edsoo.ru/ff0d4dd0

bubaunorexa IIOK https://m.edsoo.ru/ff0d50d?2
bubaunorexa IIOK https://m.edsoo.ru/ff0d4dd0

bubaunorexa IIOK https://m.edsoo.ru/ff0d4f42

bubmuoreka [OK https://m.edsoo.ru/ff0d542e


https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

41

42

43

44

45

ABorajipo

Brruncienusa o0béMma, KOJIMYECTBA
BEIIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM 00BEMY

Brruncnenus o0bEMOB ra3os 1o
YPaBHEHHIO PEAKIIMK Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOIIEHU ra30B

duznueckre 1 XUMUYECKUE CBOMCTBA
BOJIBI

Cocras ocHoBanuii. [lorsarue 00
HHAUKATOPax

Bona kak pactBoputens.
HaCBIHleHHI)Ie 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBas J10J BeIecTBa
B pacTBOpe

[IpakTrueckas padota Ne 5 o Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeaeIEHHON MacCOBOM T0Jen
PacTBOPEHHOTO BEMIECTBA»

KontponbHas padota Ne2 o teme
«Kucnopoa. Bonoposa. Bona»
Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

[Tonydenune u XuMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHUIOB

OcHoBaHus: COCTaB, KJ'IaCCI/Iq)I/IKaHI/IH,
HOMCHKJIaTypa

[TomyueHune u XuMHUYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

HOJ'IyLIeHI/IC U XUMHYECKHE CBOMCTRBA

bubmuotexa I{OK https://m.edsoo.ru/ff0d55a0

bubmuoreka [IOK https://m.edsoo.ru/ff0d5708

bubmuoreka I1OK https://m.edsoo.ru/ff0d587a
bubnuoreka IIOK https://m.edsoo.ru/ff0d59e2

bubnuoreka IIOK https://m.edsoo.ru/ff0d5b40

bubmuoreka I1OK https://m.edsoo.ru/ff0d5eba

bubmuoreka IIOK https://m.edsoo.ru/ff0d6342
bubnuoreka IIOK https://m.edsoo.ru/ff0d664e

bubnuoreka IIOK https://m.edsoo.ru/ff0d664e

bubaunoreka ITOK https://m.edsoo.ru/ff0d67ca
bubmaunoteka ITOK https://m.edsoo.ru/ff0d67ca
bubmuoreka [IOK https://m.edsoo.ru/ffOdfee2

bubmuoreka I[OK https://m.edsoo.ru/ffOdfee2


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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KHCJIOT
Conu (cpennue): HOMEHKIIATypa,
CTO0cOOBI OJTYYEHUS, XUMHUECKHUE
CBOMCTBA

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4 11O TCMC
«OCHOBHBIE KIACCHI HCOPTaHNYCCKUX
COCTMHEHU I

FGHGTI/ILIGCKZUI CBA3b MC)K}Iy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUN

O000IIIEHNE U CUCTEMATHA3 AL
3HAHUHI

KonTponsnas pabora Ne3 no teme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coeuHeHun"

[lepBbie MOMBITKU KIIACCU(PUKALIUU
XUMHYECKUX 371eMeHTOB. [loHsTHE 0
IPYIIax CXOAHBIX SJIEMEHTOB

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XUMHUYeCKuX djaeMeHToB 1. Y.
Meupeneena

[Tepuoapl, rpyniibl, TOATPYIIIBI
Crpoenne atomoB. CocTaB aTOMHBIX
siaep. M3oTorbl

CtpoeHue AIIeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [lepuoanueckoit
cuctemsl /1. 1. MeHaeneeBa

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B
ITepunoanueckoii cucreme /1. WM.
Meneneena

3HaueHue HepI/IOI[I/I‘-ICCKOFO 3aKOHa

bubmuoteka L{TOK https://m.edsoo.ru/00ad9474

bub6muoreka I1OK https://m.edsoo.ru/00ad9b7c

bubnuoreka I1OK https://m.edsoo.ru/00ad9a50

bubnuoreka [IOK https://m.edsoo.ru/00ad9cb2

bubmuoreka IIOK https://m.edsoo.ru/00ad9ela

bubmuoreka ITOK https://m.edsoo.ru/00ad9ffa

bubmuoreka IOK https://m.edsoo.ru/00ada52¢c

bubmuoreka IOK https://m.edsoo.ru/00ada52¢c
bubaunoreka IIOK https://m.edsoo.ru/00ada342

bubaunoreka ITOK https://m.edsoo.ru/00ada6bc

bubaunoreka ITOK https://m.edsoo.ru/00ada824

bubmuoteka I{OK https://m.edsoo.ru/00ada96e


https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

JUISL pa3BUTHS HAYKU U NIPAKTUKH. [l
N. MeHnneneeB — yd€HbIN, E€aror u

rpakIaHUH

58 DIeKTPOOTPHUIATEIHHOCT ATOMOB 1 bubmuoreka IIOK https://m.edsoo.ru/00adaab8
XHMHYECKHMX 3JIEMEHTOB

59 HonHast XuMHUYECKast CBS3b 1 bubnuoreka 11OK https://m.edsoo.ru/00adac34

60 KoBasieHTHas mojsipHas Xumuueckas 1 bubnunoreka LIOK https://m.edsoo.ru/00adaab8
CBSI3b

61 KoBayieHTHas HETMOJIAPHAS 1 bubnunoreka [IOK https://m.edsoo.ru/00adaab9
XHMHYECKas CBS3b

62 CrerneHb OKUCICHUS 1 bu6muoreka I1OK https://m.edsoo.ru/00adae28

63 OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE 1 bubmuoreka IIOK https://m.edsoo.ru/00adb076
peaximn

64 OKHCIUTETH U BOCCTAHOBHUTEIIN 1 bubmuoreka IIOK https://m.edsoo.ru/00adb076

65 KonrtponbHas pabora Ned mo teme 1 1 bubnunoreka [IOK https://m.edsoo.ru/00adb486
«CTtpoeHue atToma. XUMHUYECKast
CBSI3b»

66 PesepBHbIit ypok. O000IICHIE U 1 bubmuoreka ITOK https://m.edsoo.ru/00adb33c
CHCTeMAaTH3allKs 3HAHUH

67 PesepBHbIit ypok. O000IICHNE U 1 bubmuoreka IIOK https://m.edsoo.ru/00ad9ch2
CHCTeMAaTH3allNs 3HAHUH

68 PesepBHbIit ypok. O600IICHIE U 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d61c6
CHCTeMAaTH3allMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68 4 4 Draggable item 665716291 was dropped over droppable area

I[TPOTPAMME 665716291

9 KJIACC
Ne Tema ypoka KosnuecTBo yacoB Jara DnekTpoHHbIE IH(POBBIE 00Pa30BaATEIBHBIC PECYPCHI
/I Bcero Kontpoubhbie [Ipaktuueckue H3YICHUA
paboThI paboThI
1 TIlepuoanueckuii 3aK0H. 1 bubnuroreka LIOK https://m.edsoo.ru/00adb59e

[Iepuonnueckas cucTeMa XUMHYECKUX
anemenToB /. 1. Menneneepa

2 3aKOHOMEpPHOCTH B U3MEHEHHUH 1 bubmorexa LITOK https://m.edsoo.ru/00adb6b6


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

10

11
12

13

14
15

CBOMCTB XMMUYECKUX 3JIEMEHTOB
IIEPBBIX TPEX IIEPUOJOB

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

Buapl XUMUYECKOW CBI3U U TUIBI
KPUCTAJUIMYECKUX PEIIETOK

KonTponasnas padora Nel no teme
«[loBTOpEeHue u yriayOneHue 3HaHUM
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

Knaccudukanus xumuueckux
peakIyii o pa3InYHbIM MpU3HAKAM

[ToHATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [IoHATHE 0 TOMOT€HHBIX U
TeTEPOrE€HHBIX PEAKIIHIX

HOHSITI/Ie 0 XUMHUYCCKOM paBHOBeCI/II/I.
@DaKTOpBbI, BIUSIONIME HA CKOPOCTh
XUMHUUYECKOHN PEAKIUU U MOJIOKEHUE
XUMHYECKOTO PAaBHOBECHS

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peaxkuuu

Teopust 37EKTPOTUTUYECKOM
nuccouuanuu. CuibHbIe U cialble
AIIEKTPOJIUTHI

HNonnbie ypaBHEHUS peakuid

XUMHUYECKHEe CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE Hpe,I[CTaBJ'IeHI/Iﬁ 00
SHeKTpOHHTquCKOﬁ Jucconuanum

XUMHUUEeCKHE CBOIICTBA COIEH B CBETE
MIpeJICTaBICHUI 00
ANEKTPOJUTUYECKON JUCCOLMAIIIT

[TonsTue o ruaponuse coyien

O0001IeHNE U cUCTEMATU3 AU
3HAHUH

bubmuoteka L{TOK https://m.edsoo.ru/00adb7e2

bubmuoreka IIOK https://m.edsoo.ru/00adbac6

bubnuoreka IOK https://m.edsoo.ru/00adbch0

bubmuoreka IOK https://m.edsoo.ru/00adbe9a

bubmuoreka IOK https://m.edsoo.ru/00adc28c

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

bubmuoreka ITOK https://m.edsoo.ru/00adcd68

bubmuoreka I1OK https://m.edsoo.ru/00add448
bubaunoteka IIOK https://m.edsoo.ru/00add5d8

bubaunotexa IIOK https://m.edsoo.ru/00add8b2

bubnmuoreka 11OK https://m.edsoo.ru/00add9d4
bubmuoreka 11OK https://m.edsoo.ru/00addd12


https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1. «Pemenne
JKCIIEPUMEHTAJIBHBIX 3a7a9)»

KonTtponesHas padota Ne2 o teme
«DNEKTPOIIMTHIECKAS TUCCOLIAAITHSL.
XUMHUYECKUE PEAKIH B PACTBOPAX)

OOm1ast XxapaKTepUCTHKA TAJIOTEHOB.
XHUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

Xnoposojopoa. CossiHast KUCIOTa,

XUMHUYECKUE CBOMCTBA, MOJyUYCHHE,
MIPUMEHEHUE

[IpaxTnueckas padora Ne 2 o Teme
«TonyyeHnne COMAHON KUCIOTHI,
N3y4yeHUue €€ CBONCTB»

Beruucnenus mo ypaBHeHHSIM
XUMHUUYCCKUX peaKHHfI, €CJIN OJUH U3
peareHTOB JaH B H30BITKE

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VIA-Tpynms

AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
Haxoxnenue cepbl U €€ COeTMHEHUH B
npupojie. XMMUYECKUE CBOMCTBA CEpPhI

CepoBonopo, cTpoeHue, hru3nueckue
Y XUMHUYECKUE CBOMCTBA

Oxkcunpl cepbl. CepHast KUCIOTA,
¢buznuecKkue U XuMUYeCKHe CBONCTBA,
MIPUMEHEHHE

XUMUYECKUE PeaKIInu, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJYYEHUS] CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arps3HEHUE
OKPY’KaIOILEN Cpelibl COEAUHEHUAMHU
Cephl

Brlunciaenune MaccoBoi I0JIM BBIXOAa

bubmuoteka I{OK https://m.edsoo.ru/00addbfa

bubmuoteka I{TOK https://m.edsoo.ru/00addecO

bubmuoreka IIOK https://m.edsoo.ru/00addfe2

bubnuoreka I1OK https://m.edsoo.ru/00ade104

bu6nuoreka I1OK https://m.edsoo.ru/00ade348

bubnuoreka I1OK https://m.edsoo.ru/00ade488

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

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

bubmuoreka ITOK https://m.edsoo.ru/00ade802

bubaunoreka ITOK https://m.edsoo.ru/00adea28

bubaunoreka IOK https://m.edsoo.ru/00adec8a

bubmuoteka LIOK https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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IIPOJIyKTa peaKuu
OO11ast XxapaKTepUCTHUKA HIIEMEHTOB
VA-rpymisl. A30T, paclipocTpaHeHHE
B IIpHupoJe, (pu3nIecKue u
XUMHUYECKUE CBOWCTBA

AmmMmuak, ero ¢usnueckue u
XMUMHUYECKHE CBOMCTBA, MOJIyY€HUE U
[IPUMEHEHHE

[IpakTueckas padora Ne 3 o Teme
«[Tomyuenne amMmmuaKa, U3ydeHHe €ro
CBOMCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMUYECKHE CBOWCTBA

Hcnonb30BaHne HUTPATOB U coJIel
aMMOHWSI B KQ4eCTBE MUHEPATHLHBIX
ynoOpeHuit. XMMHYECKOe 3arpsi3sHeHUE
OKpY’KaIollel cpesibl COeAMHEHUSIMHU
azoTa

docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE

Hcnonws3oBanue GpocdaToB B Ka4eCTBE
MUHEPAJIbHBIX YIOOPEHUIA.
3arpsi3HEHUE MIPUPOAHOUN CpeIbl
dbocdaramu

Yrnepon, pacnpocTpaHeHHE B
npupoe, GU3NIecKue U XUMUIECKHEe
CBOMCTBA

Oxcunel yriaepona, ux pusnueckue u
XMMUYECKHE CBOMCTBA.
DKonornyeckue npoOiIeMsl,
CBSI3aHHBIE C OKCHOM yriepoaa (1V)

YroapHas KUCI0Ta U €€ COIu
[Ipaktuyeckas padora Ne 4 o teme

bubmuoteka L{TOK https://m.edsoo.ru/00adeea6

bu6muoreka IIOK https://m.edsoo.ru/00adf004

bubmuoreka IIOK https://m.edsoo.ru/00adf180

bubmuoreka IIOK https://m.edsoo.ru/00adf306

bubmuoreka IIOK https://m.edsoo.ru/00adf518

bubmuoreka ITOK https://m.edsoo.ru/00adf68a

bubnuoreka IIOK https://m.edsoo.ru/00adfc20

bubaunorexa IIOK https://m.edsoo.ru/00adfd9c

bubaunorexa IOK https://m.edsoo.ru/00adfebe

bubmuoreka I1OK https://m.edsoo.ru/00ae006¢
bubmuoteka I{OK https://m.edsoo.ru/00ae027e


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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"[lonydeHune yriekucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-uoH"

[lepBoHauanbHBIEC TOHATHSA 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COCIMHEHMSAX Yriepoaa

Kpemuuii u ero coequHeHns

[IpaxTueckas padota Ne 5. Pemenue
IKCMEPUMEHTATBHBIX 33124 TI0 TEME
«BaxaeHnine HeMeTaJlIbl i UX
COEIMHCHUS

KonTpomasnas pabora Ne3 no teme
«Baxuenme HeMeTaUIbI U UX
COEIMHEHUSD

OO6mrast XxapakTepUCTHKAa XUMUYECKUX
AJIEMEHTOB — METaJIOB.
Merannuueckas CBsI3b U
MeTaJInyecKasi Kpucrauindeckas
pemérka. Gu3nyeckre CBOMCTBa
METaJlJIOB

XUMHUYECKHAE CBOMCTBA METAJIJIOB.
DJIEKTPOXUMHUYECKUI Psif
HaIpsHKEHUH METaJlIOB

OO6mmwme crnocoObl MOTYICHHS
MeTtauioB. CriaBel. Berancnenus no
YpaBHEHUSM XUMHUYECKUX PEaKIuH,
€CJIM OJIUH U3 PEareHTOB COJCPIKHUT
puMecH

[TonsiTue 0 KOPPO3UK METAILIIOB
Il{emounbIe METAIBI

OKCI/I,[[LI U TUAPOKCHUJBI HATPUSA U
Kalausa

IllemoyHO3EeMEIbHBIC METAIIbI —
KaJBLIUHA U MarHui

bubmuoreka I11OK https://m.edsoo.ru/00ae054e

bubmuoreka IIOK https://m.edsoo.ru/00ae080a
bubmuoreka IIOK https://m.edsoo.ru/00ae0bf2

bubnuoreka I1OK https://m.edsoo.ru/00ae0el8

bubmuoreka IOK https://m.edsoo.ru/00ae103e

bubmuoreka ITOK https://m.edsoo.ru/00ae1156

bubmuoreka ITOK https://m.edsoo.ru/00ae1156

bubaunoreka IIOK https://m.edsoo.ru/00ael278
bubaunoteka IIOK https://m.edsoo.ru/00ael4b2
bubmoreka [OK https://m.edsoo.ru/00ael14b2

bubmuoreka 11OK https://m.edsoo.ru/00ael5e8


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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Bakueiinue coemMHEHNS KaJIbIUS

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUNI

JKEcTKOCTH BOABI M CIIOCOOEI €6
yCTpaHCHHUS

[Ipaktudeckas padora Ne 6 o Teme
"JKécTKoCTh BOABI  METOJIEI €€
ycTpaHeHHs"

AIOMUHUN

AmpoTepHble cBOWCTBA OKCHIA U
TUAPOKCHIA

Keimxeso

OKcupl, THAPOKCUABI U COJIU XKeJe3a
(1) u xenesa (111)

O000IIIEHNE U CUCTEMATHA3 AL
3HAaHUN

[Tpaktuueckast padota Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnennne MeTallIbl U UX
COEIMHEHUS

Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUi, €CITM OJIUH U3
peareHTOB JIaH B U30BITKE WIIH
COJICPXKUT IpUMECH. BbrauciieHus
MacCOBOM JIOJH BBIXOJIa IPOAYKTa
peakiuu

O00011IeHNE U CUCTEMATH3ALUSI
3HAHHUH

KonTtposnpHas padota Ne4 o teme
«BaxHenmue MeTaJuibl U UX
COCIMHEHUS»

BemectBa u MaTepuaibl B
MMOBCEIHEBHOM KMU3HU YEJI0BEKa

bubmuoteka L{TOK https://m.edsoo.ru/00ael15e8

bubmuoreka I1OK https://m.edsoo.ru/00ae1886

bubmuoreka IIOK https://m.edsoo.ru/00aelae8

bubnuoreka I1OK https://m.edsoo.ru/00aelc64
bubnuoreka I1OK https://m.edsoo.ru/00aelc64

bubnuoreka I1OK https://m.edsoo.ru/00ae1d86
bubmuoreka I1OK https://m.edsoo.ru/00ae35e6

bubmuoreka I1OK https://m.edsoo.ru/00ae3de8

bubmuoreka IIOK https://m.edsoo.ru/00ae1750

bubmuoreka [OK https://m.edsoo.ru/00ae3f50


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 Xwumuyeckoe 3arpsi3HEHHE 1
OKpYKarOLIEH CpeJIbl

65 Ponb XxuMuu B pelieHuu 1
9KOJIOTMUYECKUX MPoOIIeM

66 PesepsHbIil ypok. O600mICHHE U 1
cucTeMaTu3anys 3HaHui
67 PesepsHbIil ypok. O600mICHHE U 1
cucTeMaTu3anys 3HaHu!
68 PesepsHEIil ypok. O600mICHHE U 1
cucTeMaTu3anys 3HaHu|
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME

bubmuotexa L{OK https://m.edsoo.ru/00ae4270
bubmuotexa L{OK https://m.edsoo.ru/00ae4270
bubmuoreka IIOK https://m.edsoo.ru/00ae0d0a
bu6nuoreka I1OK https://m.edsoo.ru/00adb33c

bubmuoreka IIOK https://m.edsoo.ru/00ad9ch2

YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHHUKA:

> VMK .I10]] PEJAKIJMEN T'ABPUEJISIHO O.C.

METOIHYECKHE MATEPUHAJIBI JUTH YYUTEIA

> MeTtoanueckue peoOMCHIAINH K MHTCPAKTHUBHBIM BUPTYAJIbHBIM IIPAKTUYCCKUM U na60paT0prlM pa60TaM 10 XUMHH

> qbez[epanLHaﬂ O6p830BaTeJ'IbHa$I [nporpamMmma 110 XuMuu JJis OCHOBHOM IIIKOJIBI

HHUDPOBBIE ObPA3OBATE/IBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET

www.km.ru/education
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