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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHUHM Ha yPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsl COCTABJIEHA Ha OCHOBE TPeOOBaHUM K pe3yJibTaTam
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MpOrpamMmbl OCHOBHOTO o0riero oOpasoBanus, npeactaBieHHbix B PI'OC 00O, a
Tak)kKe Ha OCHOBE (peiepanibHON paboyeil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIEHIUH MIPENoJaBaHus y4eOHOTO MpeiMeTa
«Xumus» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoii @exeparui.

[IporpaMMa mo XuMUM Ja€T MPEACTABICHUE O LENsIX, OOLIeH cTpaTeruu OOy4eHMs, BOCIMTAHUS M Pa3BUTHUS
oOyJaromuxcs CpeACTBaMHu YU4EOHOTO MIPeIMETa, YyCTaHABIUBAECT 0053aTEIbHOE NIPEAMETHOE COJEPKAHUE, IIPEYyCMAaTPUBAET
pacnpenesneHue ero mo KjaccaM M CTPYKTYpUPOBAHHME MO pas3feliaM M TeMaM MpOrpaMMbl [0 XUMHUH, ONpPEIesseT
KOJIMYECTBEHHBIC U KAUeCTBEHHBIE XapPAKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO TIOCTIEI0BATEIHHOCTh NU3YUCHUS XUMHUH C
y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKM Y4Ye€OHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEN
oOyJaromuxcsi, onpeAeseT BO3MOXKHOCTH NIpeaMeTa JUlsl pealu3allud TpeOOBaHMHM K pe3yJibTaTaM OCBOECHUS OCHOBHOM
oOpa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00I11ero o0pa3oBaHUs, a Takke TpeOOBaHUI K pe3ysibTaTaM 00y4YeHHUs
XVUMHH Ha YPOBHE IeJIel U3yUeHHs IpeIMeTa i OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIHHOU JESTEIBHOCTH 00YYaIOIIerocs Mo
OCBOCHHIO YUEOHOTO COJEPKAHMUS.

3HaHWE XMMHH CIY>KUT OCHOBOM Il (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIErocs, €ro MpeJICTaBICHUA O
MaTepUaJIbHOM €IMHCTBE MHpa, BaXXHYIO pOJIb UrpaioT (GOpMUpYEMble XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPTUH 1 00 SBOIIOIMH BEIIECTB B MPUPO/IE, O MyTAX PEHICHUS TNI00ATBHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHSI YEIOBEUECTBA
— CBIPhEBOM, YHEPTETUUECKOM, TUIIIEBOM U IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuenne xumun:

CHOCOOCTBYET peau3allid BO3MOXKHOCTEH AJii caMOpa3BUTHS M (OPMHUPOBAHMS KYJBTYpPbl JIMYHOCTH, €€ oOueil u
(yHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJ B GOPMUPOBAHNE MBIIINICHUSI K TBOPYECKUX CIIOCOOHOCTEH 00yJaroImuXCsi, HABBIKOB UX CAMOCTOSTETHHOMN
y4eOHOM AESITETFHOCTH, SKCTIEPUMEHTAILHBIX U UCCIIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KaK B TIOBCETHEBHOM )KH3HH, TaK
U B Ipo(heCCUOHATIbHON JAESITeIbHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3IVIAa HA €AUHCTBO MPUPOIBI U
4eJI0OBEKa, SIBJISICTCS] OTBETCTBEHHBIM ATArioM B ()OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYaIOLINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K MPUPOJE, K YEJIOBEKY,
BHOCHT CBOH BKJIaJl B 9KOJIOTMUECKOE 00pa30BaHNE 00yYaAIOIIUXCS.



JlaHHbIE HAMpaBICHUS B O0YYCHHHM XUMHH 00ECTIEUMBAIOTCS CHEHUPUKON copepkaHus yueOHOTO MpeaMeTa, KOTOPhIi
SBIISIETCS TIEIATOTUYECKH aJalTUPOBAHHBIM OTpaKCHHEM 0a30BOM HAyKH XMUMHUHU Ha OMPeeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30BaHHsS OPHUEHTHUPOBAH HAa OCBOCHUE OOYYAIONIMMHKCS CHCTEMBI
NEpPBOHAYAILHBIX TOHATHA XWMHH, OCHOB HEOPTraHWYECKOW XUMHUU W HEKOTOPBIX OTACTBHBIX 3HAYUMBIX TOHITHA
OpPTaHUYECKON XUMUH.

CrtpyKTypa colepikaHus MpPOTrpamMMbl MO XUMHUHU C(POPMHpPOBAHA HA OCHOBE CHCTEMHOTO MOAXOJa K €& HM3YUYCHHIO.
Copep:kaHue CKJIAIbIBACTCS U3 CUCTEMBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MIOHATUN O XUMHUYECKOM
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO MPUHITUITY IMOCJIEI0BATEILHOTO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUUECKUX MPEICTABICHUNA PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYCHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEeHHsI O CTPOCHHH aTOMa U XHMHUYECKOH CBSI3H;

— MpeACTaBIICHUH 00 SIEKTPOTUTHUECKOMN TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE SMITHPUUECKH MOTYUYEHHBIX M OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEI0BATEIBHO OT OJAHOTO YPOBHS K JPYTOMY, BHIIONHSASA (DYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOIMCTB, CTPOCHUS U
BO3MOXKHOCTEH MPAKTUIECKOTO MPUMEHEHHSI U TTOJTy9YCHUS N3YIaeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl MO XMMHH CHOCOOCTBYET (DOPMHpPOBAHUIO MPEACTABICHUS O XHWMHUYECKOW COCTaBISIOIICH
HAyYHOM KapTUHBI MUpPA B JIOTHKE €€ CHCTEeMHOH MPHUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
No3HaHUs B Hayke. M3ydeHHe XUMHM NMPOUCXOJIUT C MPUBJICUYCHUEM 3HAHUN U3 paHEe W3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 knacce» u «Pusmnka. 7 Kiaacey.

[Ipn M3yueHNN XUMHUHU MPOUCXOAUT (HOPMUPOBAHHME 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, MPAKTUYECKOW NEATEIHHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3agada
y4e0HOTO MpeaMeTa COCTOUT B (POPMUPOBAHUHN CUCTEMbI XUMUYECKUX 3HAHUN — BOKHEHIINX (aKTOB, MOHITHH, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUHM, JOCTYMHBIX O00OIIEHUII MHUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K
HAyYHBIM METOaM TIO3HAHMSI TIPY U3YUEHHUH BEIIECTB M XUMUYECKUX PEAKIIHiA, B (GOPMUPOBAHUU U PA3BUTHH MTO3HABATEILHBIX
YMEHUH W MX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIHHOW M Y4eOHO-HCCIENOBATEIBCKON AESITETbHOCTH, OCBOCHHH MPABHII
0e30macHOro O0paIIeHus ¢ BEIeCTBAMH B TIOBCETHEBHOM JKU3HH.

[Ipu u3yueHnr XMMUHM Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI BaKHOE 3HaUECHUE MPUOOPENH TaKue LENH, KaK:

— (opmHpoBaHHE UHTEIJICKTYallbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY NIPUHSATHIO PEIICHUHN, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;



— HamnpaBJICHHOCTh OOyUYEHHUSI HA CHCTEMAaTHYEeCKOE MPHUOOIIeHNE 00yYaloIMUXCsl K CAaMOCTOSTeNIbHOM MMO3HAaBATEIbHON
JEeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (GOPMUPYIOUTUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecriedueHne YCIOBHUHM, CITOCOOCTBYIOIMINX MPHUOOPETECHUIO OOYYAIONIMMIUCS OTBITa Pa3HOOOPAa3HOM ACSITEIBHOCTH,
MO3HAHUSA W CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOYEBHIX KOMIIETECHIIMI), MMEIONIMX YHUBEpPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JICSITEIILHOCTH;

— ¢opmupoBanue o0mIeH PyHKITMOHAIBHON M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHCJIE YMEHUU OOBSCHATH U
OLICHUBATh SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOJb3Y$ 3HAHUS U OTIBIT, OTYyUYEHHBIE PU U3YYCHUH XUMHUHU, IPUMEHSTh UX MIPU
pelIeHrH NpooJieM B MMOBCETHEBHON KU3HU U TPYJIOBOM ESATEIbHOCTH;

— (dopMHupoOBaHUE Y OOYyYAIOMUXCS TYMAaHUCTHUYECKUX OTHOIICHWUH, TOHMMAHUS IEHHOCTH XMMHYCCKUX 3HAHUU IS
BBIPAOOTKH 3KOJOTMUECKH LeJIecOo00pa3HOro MOBEACHHUsS B OBITY M TPYJOBOW AESITEIBHOCTH B LIETSAX COXPAHEHMsI CBOETO
3I0POBbS M OKPYIKAOIIEH IPUPOJHOM CPENBL;

— pa3BUTHE MOTUBALMHU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIMTAHUIO HAa OCHOBE YCBOCHHS
0011eueI0BEYECKUX IEHHOCTENW, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGMIIsS U HAIPaBJIEHHOCTU AAJIbHEHIIEro 00yUyeHusl.

OO011ee 4nciio 4acoB, OTBEIEHHBIX JJI1 U3YUYEHUS] XUMHUHM Ha YPOBHE OCHOBHOTO 00I1Iero oopa3oBaHus, coctasisier 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

BocnurarenpHplii MOTEHUMAN peaiu3yeTcs uepe3 claeAyrone (opMbl: MPUBJICYEHHE BHUMAHUS OOYYaIOLIUXCS K
IIEHHOCTHOMY acCIEeKTy HM3y4aeMbIX Ha ypOKax SIBJICHHM, MCIOJIb30BAHME BOCHHUTATEILHBIX BO3MOKHOCTEH COJEpKaHUS
paszeina yepe3 HoJ00p COOTBETCTBYIOUINX YIIPaXKHEHUH; UCIOIb30BaHUE BOCIIUTATENbHBIX BO3MOKHOCTEN COJIEPIKAHUS TEMbI
yepe3 Moj00p COOTBETCTBYIOLIMX 3aad Ui PELICHUs; HCIOJb30BaHUE BOCHUTATEIBHBIX BO3MOYKHOCTEH COJEp>KaHUS
y4eOHOro mpeaMeTa 4Yepe3 JAEMOHCTPaluio OOyYarolMMCS MPUMEPOB OTBETCTBEHHOI'O, TI'PaXXJIaHCKOTO IOBEICHUS,
MPOSIBIICHUS] YEJIOBEKOIIO0UsT U JA00pPOCEPACUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHHUA, 3a1ady AJis
pelieHusi, MpoOJIEMHBIX CUTyallui AJig 00CYXIAEHUS B KJIAcce; BKIIOUEHHE B YPOK UT'POBBIX MPOLELYP, KOTOPbIE TOMOTaloT
MoI/Iep kKaTh MOTHUBAIIAIO 00YYAIONTUXCS K TIOJYYCHHUIO 3HAHUH, HATaXKUBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIICHUH B
KJIacce, MIOMOTAl0T YCTAaHOBJICHUIO 100pOKeIaTeIbHON aTMoc(ephl BO BpeMs ypoKa; OOy KIeHHe 00yJarouxcs co0M01aTh
Ha ypOKe OOIIEMpPHUHSATHIE HOPMBI TOBEJACHUS, MpaBHia OOIIEHUS CO CTAPUIUMHU (TMEIarorTMYeCKUMH pPaOOTHUKAMU) H
CBEepCTHUKAMH (0OYJArOIIMMUCS ), IPUHITUTIBEI YIeOHON NUCIMIUIMHBI M CAaMOOPTaHU3AINK; PUMEHEHHUE TPYITIOBON pabOThI
Wiy paboThI B Mapax, KOTOPbIe y4aT 00y4aromuxcs KOMaHIHON paboTe U B3aUMOJICUCTBUIO C IPYTUMHU 00YUYaIOIIIUMUCS.



COILEPKXAHUE OBYYEHUASA

8 KUIACC

IlepBoHaYa/bHbIE XUMHYECKUE IOHATHSA

IIpenmer xumun. Postb XUMUM B KU3HU YesOBeKa. XUMUSA B cUCTeME HayK. Tena u Benjectsa. GU3nyeckue CBOMCTBA
BEILECTB. ArperaTHoe cocTostHue BemecTB. [loHsATHe 0 MeToaax mo3HaHusa B xuMuu. UucTeie BemecTBa U cmecu. CrnocoOsl
pa3/IelIeHHs] CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKUE IEMEHTh. CHUMBOJIBI XMMHUYECKUX AJIEMEHTOB. [IpOCThIE M CIIOXKHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumuueckass ¢opmyrna. BajaeHTHOCTP aTOMOB XUMHYECKHX 3JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
OtHocuTenbHass aroMHasg Macca. OTHOCUTENBHAs MOJEKyJsipHas macca. MaccoBas [J0JIsI XMMHYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonnyectBo BemectBa. Moab. MossipHasgs macca. B3aMMOCBSI3b KOJIMYECTBA, MAacChl U YMCJIA CTPYKTYPHBIX €IWHHIL
BemiecTBa. Pacuérel mo hopmysiaM XUMHUYECKUX COETUHEHUM.

®u3znyeckre W XUMHYECKHUE SIBICHHS. XHMHUYECKas peakius U €€ MpU3HAKU. 3aKOH COXPAHEHHsS] MAacChl BELIECTB.
Xumunyeckue ypaBHeHus. Kiaccupukanns XMuMHUECKUX peaklui (COeTUHEHMs, pa3IokKeHUs, 3aMeIleHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYJI0#, IpaBuiIaMu paboThl B JabOpaTopuu U npuéMamu oOpalleHus ¢ J1abopaTOpHBIM
000pyI0BaHUEM, U3yUEHUE U ONMCaHNE (PU3HUUECKUX CBOMCTB 00pa3L0B HEOPraHMYECKUX BEILECTB, HAO01eHHE (PU3UUECKUX
(nu1aBlIeHHE BOCKA, TasHUE JIbJIA, PACTUPAHUE caxapa B CTYIIKE, KUTIEHHE U KOHAEHCAUs BOJIbl) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEJIHON IMPOBOJIOKU, B3aMMOJICHCTBHE Mella C KUCIOTOW) SBJICHHM, HAOJIOJIEHUE W OMHCAaHWE MPU3HAKOB
MPOTEKaHUsI XUMHUUECKHUX PEaKIHil (pa3ioxkeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM OapHsi, pa3ioKeHUE
ruapokcuna menu (ll) mpum HarpeBanuu, B3auMozeilcTBUE >kene3a ¢ pacTtBopoM coiu menu (1), mzyuenue crnocoGoB
pasziesieHusl cMecei: ¢ MOMOILbI0 MarHurta, (UIBTPOBaHWE, BBIMAPUMBAHME, TUCTHIUIALMS, XpoMarorpadus, mpoBeacHUe
OYUCTKM TOBApEHHOM COJM, HAOJIOJCHHE W OIMUCAaHHE pPEe3yJbTAaTOB MPOBEACHHUS ONbITA, WUJUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHUs MacChl, CO3/IaHNE MOJEIIE MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeilue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bosnyx — cmech razos. Cocras Bo3ayxa. Kucinopon — asmeMeHT u npocroe Beniectso. HaxoxaeHne kuciopoia B ipupoze,
¢usznueckue M xumMuyeckue cpoiicTBa (peakuuu ropenus). Oxcuzbl. [Ipumenenue kuciaopoaa. CrnocoObl NOTydEHHS



KHUCIIOpOoJia B 1ab0paTopuu U MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa B mpuponae. O30H — alioTporHas MOAU(PHUKAIUSL
KHUCJIOpOAA.

TernoBo#t 3P heKT XUMUYECKON peakiiu, TEPMOXUMUYECKHUE YPaBHEHUS, 9K30- U SHAOTEPMUYECKUE peakiuu. TormmmBo:
yrojib U MeTaH. 3arps3HeHue BO3/yXa, yCUJIeHne NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopoa — anemeHnT u npoctoe BemecTBo. Haxoxkaenue Bojopoia B npupoje, Gpu3nueckue 1 XMMUYECKHe CBOMCTBA,
NpUMEHEHHE, CIocoObI nony4deHus. Kucinotel u conu.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BOAbl. Boma kak pactBoputTens. PacTBophl. HachllleHHbIE M HEHACBHIMIEHHBIE PACTBOPBI.
PactBopuMOCTh BemiecTB B Bojae. MaccoBasi 1011 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBAa BoAbl. OcHOBaHMs. Poib
PacTBOPOB B IPHUPOJIE U B )KU3HU YesnoBeKka. KpyroBopot BoJbpl B pupoe. 3arpsa3HeHue NpupoaHbix Bod. OXpaHa U O4HUCTKa
MIPUPOJIHBIX BOJI.

Knaccudukanusa Heoprannyeckux coenuHeHuid. Oxkcunabl. Knaccudukanus oKcuaoB: cosneoOpa3yromue (OCHOBHBIE,
KHUCIIOTHBIE, aMm(pOoTepHbIE) U HecosneoOpasytoume. Homenkiarypa okcugoB. @u3nueckie 1 XMMUUECKHE CBOMCTBA OKCHJIOB.
[TosmyuyeHnne OkCcUIOB.

OcHoBanus. Krnaccudukaiuss OCHOBaHMM: IIETOYM W HEPACTBOPUMBbIE OCHOBaHMS. HoMeHKIaTypa OCHOBaHMIA.
DU3NYECKHUE U XUMUYECKHUE CBOMCTBA OCHOBaHuM. [loirydueHre oCHOBaHU.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. Pusznyeckue M XUMHUYECKHE CBOMCTBA KHCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. HoMeHknatypa coneil. @u3ndeckrue U XuMH4ueckue cBoiicta coseil. [lomyuenue coneil.

['eneTnueckast CBA3b MEXAY KJIaCCAMU HEOPraHUYECKUX COETUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpE/ENICHNE COJIEP)KaHUs KHCIOpOaa B BO3/AyXe, MOJyuyeHue, coOOMpaHue, paclio3HaBaHuEe U U3ydeHue
CBOMCTB KHCJIOpOJa, HAOJIIO/IEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U IMPEKPAILECHUS
ropeHus (Imoxapa), 03HaKOMJIEHHE ¢ 00pa3laMy OKCHUIOB U ONKMCAHUE UX CBOMCTB, MOJIyYEHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHUEe CBOMCTB BOJIopoa (ropeHue), B3auMojeicTBue Bogopoaa ¢ okcuaoM menu (ll) (Bo3MOXHO HCMOIB30BaHHE
BHJICOMaTEpHUAIIOB), HaOJIOJeHUE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHHME OCOOCHHOCTEH pPacTBOpEHUS
BEIIECTB C PA3JMYHOU PACTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM JOJIEW PaCTBOPEHHOIO
BEIIIECTBA, B3aMMOJICMCTBUE BOABI C MeTaJUlaMH (HATpUEM U KajablieM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
UCCleIoBaHne 00pa3lloB HEOPTaHUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB, HAOMIOACHHE U3MEHEHUS OKPACKU MHJIUKATOPOB B
pacTBOpax KHUCJIOT M WIeNoYel, u3yueHue B3aumozeiicTBus okcuaa menu (ll) ¢ pactBopoMm cepHOU KHUCIOTHI, KHCIOT C



MEeTaJJIaMH, PEaKuil HeWTpanu3aluu, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAaHMU, BBITECHEHHUE OJHOTO METAlla APYTUM W3
pacTBOpa COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX COSTUHECHUIN.

Ilepuoanuyeckunii 3axkon u Ilepumoauveckasi cucrema xumuuyeckux 3jaemeHToB [I. . MennaeneeBa. Crpoenne
aTOMOB. XMMHUYeCKadA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[lepBble MOMBITKU KJIACCU(PUKAIIMKA XUMUYECKUX 3JeMEHTOB. [oHSATHE O Ipymmax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U
IEIOYHO3EMETBHBIC METAJUTbI, TaJIOTCHbI, WHEPTHBIC Ta3bl). DIJIEMEHTHI, KOTOpPHIE O00pa3yroT aM(OTEpHBIC OKCHIBI W
TUIAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoguueckas cucrema xumuueckux 3ieMeHToB Jl. 1. MenneneeBa. KopoTkonepuoanas u
mumHHOTIepuoiHas dopmbl [lepuonnueckoit cuctembl xumudeckux anemeHToB J[. Y. Menneneesa. [lepuonsl u rpynimbi.
Du3NYECKU CMBICI TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIIHI AIEMEHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xummueckux 3emMeHToB [lepuonuueckon cucremsl . . MenaeneeBa. XapakTepuCcTHKa XUMUYECKOTO 3JIEMEHTA MO €ro
nonoxeHuro B [lepuoguueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJInyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAILUINYECKUX CBOMCTB
10 TPYIIaM U MEPUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepumomnueckodt CUCTEMbl XMMHUYECKHX DJIEMEHTOB JUISl Pa3BUTHSA HAyKU U
npaktuku. [{. 1. MenaeneeB — yu€HbIN U TPaKIaHUH.

Xumnueckas cBsi3b. KoBaneHTHast (TOJIsIpHAS U HETIOJISIPHAS ) CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX DJIEMEHTOB.
HNonnas cBs3b.

Crenenb oxkucieHus. OKHUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE peakiuu. Ilporecchl OKUCIEHUS W BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue 00pasIoB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMH KUCIOT H
IeJI0Yei, MPOBEAEHUE OMBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX peakuuil (ropeHwue,
peaKIuy pa3ioKeHUs, COSTUHEHUS ).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXOpeIMETHBIX CBSI3€M MPU M3YUYEHUM XMMHH B 8 KJIacCE€ OCYIIECTBISIETCS Yepe3 HUCMOJb30BAHHUE Kak
0OIIUX €CTECTBEHHO-HAYYHBIX TIOHITHH, TAK U MOHATUHN, SIBJISIONUXCS CHCTEMHBIMU JIJIS1 OTJEIBHBIX MMPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LMKIIA.



OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (DaKT, THUMOTE3a, TEOpHUs, 3aKOH, aHAJIN3, CUHTE3, KiIacCu(UKaIms,
MePUOINYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJIEIh, SBIICHHE.

®dwus3uka: Marepusi, aToOM, JJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOMbBI, PaTUOAKTHBHOCTH, MOJICKYJIa,
AIIEKTPUYCCKUI 3apsl, BEIIECTBO, TENO, 00hEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, Ta3, (PM3WUECKHUE BEIMYWHBI, €IHHUIIBI
MU3MEPEHHsI, KOCMOC, TUTAHETHI, 3BE3/TbI, COHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMBIE, TOIITMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. Ilepnommueckas cucrema xumuueckux nemeHToB . M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIM, KANbIHI U UX COCTUHEHHUM
B COOTBETCTBUU C IOJIO)KEHUEM JIEMEHTOB B Ileprnonueckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTsa: BUAbI XUMUYECKOU CBSA3H. THIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIa KPUCTAJUIMYECKON PEIIETKU U BUAA XUMHUYECKOU CBSI3U.

Knaccudukauus v HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XMUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCAaM HEOPTAHMYECKUX COEAMHEHUM, TEHETUYECKas CBSI3b HEOPraHNYECKHUX BELLECTB.

Krnaccudukanus XUMHUECKUX PEAKIMM MO pa3IMYHbBIM IpHU3HaKaM (MO YHCIy M COCTaBy YYAaCTBYIOLIMX B pEakUUU
BELIECTB, MO TEIJIOBOMY 3(P(eKTy, M0 U3MEHEHHMIO CTENEeHEW OKHUCICHHS XMMHUYECKHUX AJIEMEHTOB, MO0 OOpPaTUMOCTH, I10
YYaCTHIO KaTaju3aTopa). DK30- U SHIOTEPMHUUECKUE PEAKIINU, TEPMOXUMHYECKUE YPABHEHHUS.

[ToHsiTHE O CKOPOCTH XUMUYECKOM peakuuu. [loHsTre 060 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonsTue
O TOMOTEHHBIX U TeTepOreHHbIX peakuusx. [lonstue o katanuse. [loHaTHe 0 XuMHYECKOM paBHOBECUU. DAKTOPBHI, BIHSIOLIUE
Ha CKOPOCTh XUMUYECKOHN PEAKIMH U TIOJIOKEHHE XUMUYECKOIO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE PEAKLUU, SJIEKTPOHHBIM OallaHC OKHUCIMTEbHO-BOCCTAHOBUTEIBHOW pPEAKIUU.
CocraBneHue ypaBHEHH OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI C UCIOIb30BAaHUEM METOA SJIEKTPOHHOTO OaaHca.

Teopus HIEKTPOIUTHYECKON JUCCOLMALUM. OJEKTPOJIUTBI M HEIEKTPOIuThl. KaThoHbl, aHUOHBL. MexaHu3M
JMCCOLMAIMH BELIECTB C Pa3IMUHBIMU BUAAMHU XUMHUYECKOH cBs3H. CreneHp quccounanui. CuiibHbIE U c1a0ble 3JIEKTPOIUTHL.

Peakuuu moHHOTO OOMEHa. YCIOBHS MPOTEKAaHUS PEaKIMid HOHHOTO OOMEHa, TMOJHBIE U COKpAlIEHHBIE HOHHbBIE
ypaBHeHuUs peakuuid. CBOMCTBAa KUCIOT, OCHOBAHUIN U COJIEM B CBETE MPEJCTABICHUN 00 AJIEKTPOJUTUYECKON TUCCOLMALINN.
KadecTBeHHbIE peakuny Ha HOHBL. [IoHATHE O THAPOIN3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAaKOMJICHUE C MOJIEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJIOB U HEMETAIUIOB (rpadura
U aiMasa), CIIOKHBIX BEIIECTB (XJIOpHUIla HATpUsA), MCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pEeakIuu OT
BO3JICHCTBUS PA3IMUHBIX (DAKTOPOB, MCCIEIOBAHUE SJEKTPONPOBOAHOCTH PACTBOPOB BEIECTB, IMpoIlecca IUCCOLMAINU
KHUCIIOT, IIeJiodel M cojiel (BO3MOXKHO HCHOJB30BAHME BUJIEO MATEpPUAJIOB), NMPOBEJICHUE OIbBITOB, WJUTIOCTPUPYIOLIUX
MPU3HAKU NPOTEKAHUs PeaKkUuMid MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIACIICHHE ra3a, 00Opa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIUX MPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLMNA (TOPEHHE, PEAKIMU Pa3I0KEHUs, COCTUHEHU),
pacro3HaBaHWE HEOPTraHUYECKUX BEUIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKUUW HAa WOHBI, PEIICHHE 3KCHEPUMEHTAIBHBIX
3a/1ay.

Hemeranibl 1 MX coeiMHEeHUA

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU okucieHus. CTpoeHune u
(u3nyeckre CBOMCTBA MPOCTHIX BEHIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOWCTBA Ha MIpuUMeEpe XJopa (B3aUMOJICUCTBUE C
MeTaJuIaMH, HeMeTaJUTaMH, Iiesioyamu). XjaopoBoaopo . CosiHas KUCI0Ta, XUMHUUECKHE CBOMCTBA, MTOJyYeHUE, IPUMEHEHHE.
JlelicTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YelIOBEeKa. BakHelme XJIopuabl U UX HAXO0XKICHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIE CTEIEHU OKUCIICHUS.
Crtpoenue u (pu3nvecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbBIE MOIU(DUKALIMN KUCTOPOAA U CEPBHI.
Xumuyeckue cBoicTBa cepbl. CepoBOIOpOA, CTpoeHHe, (usmueckue MU XUMHUYeckue cBoilcTBa. OKCHABI Cepbl Kak
MPEACTABUTENN KUCTOTHBIX OKCHUIIOB. CepHasi KHCIIOTa, (PU3MYECKUE U XMMHYECKUE CBOMCTBA (OOIIME KaK MpEeJCTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMuMUYECKUE peaklinu, JIeXKallle B OCHOBE MTPOMBIIIJIEHHOT'O CII0c00a MOIy4eHUs CEPHOM
KUCIOTHL. [[pumenenue cepHoit kucaoTsl. CoJiv CEpHOM KUCIIOThI, KAYECTBEHHAs peaklus Ha cyb(aT-uoH. HaxoxaeHue cepsl
U €€ COEIMHEHUW B MpUpPOJE. XUMUUYECKOE 3arpsi3HEHUE OKPY’KAIOIIEH CpeAbl COSAMHEHUSIMU CEpbl (KUCIOTHBIE AOMKIM,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHUSI.

O6mras xapakrtepuctuka snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbBIE CTETICHU OKHCIICHHUS.
A30T, pacnpocTpaHeHue B mpupoje, (pu3nvecKkue U XUMHUecKue cBoiicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
¢du3nUecKue 1 XUMHUYECKHUE CBOMCTBA, OJydeHne U npumeHeHue. Coau aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHasi peakiusi Ha MOHbl aMMOHUSA. A30THasl KUCJIOTa, €€ MOJIydyeHHe, (PU3MUECKHe U XUMUYECKHE
CBOMCTBa (0OIIHME KaK MPEJCTABUTENS Kiacca KUCIOT U cneruduyeckne). Mcnonb30BaHe HATPATOB U COJIEH aMMOHUS B
KaueCTBe MHUHEPAIBHBIX YyJI0OpeHuN. XUMHUECKOE 3arps3HEHHE OKPY’KAIOIIEH Cpenbl COSAWHEHUSMU a30Ta (KUCJIOTHBIC
JOKJIM, 3arps3HEHUE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop, amtorponHsie Moaudukamuu ¢ocdopa, puznueckue u



xumuueckue cBorctBa. Oxcup dochopa (V) u pochopHas kucinora, GpU3MUeCKre U XUMUYECKHUE CBOMCTBA, MOIyYCHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpynnsl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHUSI.
VYrnepon, annoTponHele MoaU(UKALMK, PaCIPOCTPAHEHUE B NPUPOJE, (PU3HUECKUE U XUMUYECKUE CBOMCTBA. AncopOuus.
KpyroBopot yraepoma B mpuponae. Okcuasl yriaepona, ux (U3MUECKUEe U XUMHUYECKHE CBOWCTBA, JEHCTBHUE Ha JKUBBIE
OpraHMU3MBbI, TMOJyYeHHE WU MpPUMEHEHHe. DKOJOrHMueckue mpoOjembl, CBA3aHHBIE ¢ okcuaoMm yriaepoaa (IV), rumoresa
TJI00QJIPHOTO TIOTETUICHUS KJIMMAaTa, MApHUKOBBIN d(PdekT. YronpHas KUCIoTa U €€ conM, UX (PU3NYECKUe U XUMHYCCKHE
CBOICTBa, MOJIyueHHE W NpuMeHeHue. KauecTBeHHast peakuus Ha KapOoHaT-uoHbl. Vcmonp3oBaHue xkapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavasIbHbIE MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KaK O COEAMHEHUSX yIiepoia (MEeTaH, 3TaH, 3TUJIEH, alleTUJIEH,
ATaHOJI, MNIMLIEPUH, YKCYCHask KUcioTa). [IpupoaHble HCTOYHUKHN YIIIEBOJOPOAOB (YroJib, IPUPOIHBIN Ta3, HE(Th), MPOTYKTHI
ux nepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [ToHATHE 0 OMOJOTMYECKH Ba)KHBIX BEIIECTBAaX: KHUPAX,
Oenkax, yriaeBo/iax — v UX POJIM B *KU3HU yesnoBeka. MaTepuanbHOE €TMHCTBO OPraHMUECKUX U HEOPTraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKUE CBOMCTBA, MOJy4eHHUE U NpuMeHeHne. COeUHEHMs] KPEMHUS B MPUPOJIE.
O6mue mnpencrasienuss 00 oxcune kpemuus (IV) um kpemuueBoit kuciore. CUIMKaThl, UX MCHOJb30BaHHE B OBITY, B
MPOMBIIUIEHHOCTU. Ba)kHeille cTpouTenbHble MaTepualbl: KepaMuKa, CTEKJI0, [IEMEHT, OETOH, »*kene300eToH. [Ipobnemsl
0€3011acCHOT0 MCTIOIb30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEIECHUE KAU€CTBEHHBIX peaklUil Ha
XJIOPUI-UOHBI U HAOJIIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OMbBITHI, OTpaKalolve (PU3NYECKHEe W XMMHYECKHE CBOMICTBA
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCIOJb30BaHHE BHJIEOMATEpPUAOB), O3HAKOMJIEHHME C 0OpaslamMu XJIOPHUIOB
(ramoreHuI0B), O3HAKOMIIEHHE C 00pa3lamMu cepbl M €€ COCIWHEHUSIMH (BO3MOXXHO HCIIOIh30BAaHHE BUIECOMATEPUATIOB),
Ha0JII0/IeHue Tpolecca OOyTIMBaHUs caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3YyYEHHE XUMUYECKUX
CBOMCTB pa30aBJICHHON CEpHON KUCIOTHI, MPOBEACHUE KAUYECTBEHHOW peakiiuu Ha CysibGaT-uoH U HaOJI0ICHUE MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a3oTHBIX U (HochOopHBIX yaoOpeHul, nojayyeHue, coOMpaHue, paclio3HaBaHUE UM U3YyUCHHE
CBOMCTB amMMHaKa, MPOBEJACHHE KAaYeCTBEHHBIX peakluid Ha HMOH aMMOHHUSA U (ocdar-HOH U U3yUYEeHHE IMPU3HAKOB HX
NPOTEKaHUsl, B3aUMOJIEHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI € MEIbI0 (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), M3yUYE€HUE MOJENEd KPUCTAIUIMUECKUX pemETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aCcOpOLUU PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOras3a, IOJIyYEHHUE,



coOupaHue, pacrio3HaBaHUE W W3YUYCHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEICHNE KAYECTBEHHBIX PEakluii Ha KapOoHAT W
CUJINKAT-HOHbl M W3YYCHUE MPU3HAKOB MX MPOTEKAHWs, O3HAKOMIICHHE C MNPOJYKUHUEH CUIIMKATHOW MPOMBIILICHHOCTH,
pELIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHel e HeMeTaJTbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OO611ast XxapakTepuCTUKa XUMUYECKUX JIIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX MOJI0KeHus B [lepuoandeckoil cucreme
xuMuueckux anemeHToB . . Menaeneesa u crpoenust atoMmoB. CTpoeHre MeTauioB. MeTaminueckas CBA3b U METaJUIMYeCKast
KpUCTAJUIMYECKasi PEIIETKA. ODJIEKTPOXUMUYECKUN PsJ HANpsKEHUH MeTauioB. PU3MUecKMe M XMMHYECKHE CBOMCTBA
MeTamioB. O6mme cnocoObl moixyyeHuss MetauioB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT
kopposun. CruiaBsl (CTalb, YyTYH, TIOPATIOMUHUMN, OpPOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lenounsie meTambl: nonoxeHue B [lepnoanueckon cucreme xumudeckux 3nemMenToB 1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkEHUE B IIpupoae. Duznueckrue 1 XuMUUYECKUe CBOICTBA (Ha MpuMepe HaTpusi U Kajust). OKCUIbI U TUIPOKCHUIBI
Hatpus U Kanus. [[puMeHeHre MIEeTOYHBIX METAJUIOB U X COEAUHECHUH.

[IlenouyHO3€eMENBHBIE METAIIJIBI MATHUM U KAJIBLUN: [10JI0KEHNE B [leproanueckon cucteMme XUMUYECKUX 3JIEMEHTOB /1.
N. MeneneeBa, CTpOeHUE UX aTOMOB, HAXOXJICHUE B npupoae. PuU3ndyeckue U XMMUUYECKUE CBOKWCTBA MarHus W KaJbLHUsl.
Baxneiime coequHeHus Kaablus (OKCUI, TUIPOKCUT, COJH). ZKECTKOCTh BOJIBI U CITIOCOOBI €€ yCTpaHEHU .

AnroMuHUA: nosioxkeHue B llepuognueckor cucrteme xumuueckux aneMeHToB [[. M. MenaeneeBa, CTpOE€HHE aToMa,
HaxoXJeHue B npupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA amoMUHUS. AM(OTepHBIe CBOMCTBA OKCHAA M THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: momoxenue B llepuommueckor cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa, crpoeHue aroma,
HaxoXJeHue B npupojae. Gu3ndeckue 1 XUMHUYECKUE CBOMCTBA keJe3a. OKCubl, THAPOKCUILI U coiu xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumennt:

O3HAKOMJICHHE C 00pa3llaMu METAJJIOB M CIIaBOB, X (M3MUYECKUMHU CBOMCTBAMH, M3yUYCHHUE PE3YyJIhTATOB KOPPO3UHU
METAJIJIOB (BO3MOXHO UCTIOJIb30BAHUE BUIEOMATEPUATIOB), 0COOEHHOCTEN B3aUMOCHCTBHS OKCHIA KaJIbIUs U HATPUSI C BOJOU
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IMpoOIlEcCa TOPEHHUs Kele3a B
KHUcjaopoAe (BO3MOXXHO HCIIOJIB30BaHUE BHUIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEAKIIUA HA HOHBIL:
MarHusi, KaJIbII¥s, ATFOMUHUA, IIMHKA, xKene3a (11) u xenesa (1), mequ (1), HaGmroaeHue U onMcaHne MPOIECCOB OKPAITUBAHUS
MJIaMEHU MOHAMH HATpHsl, Kadus W KaIbIHs (BO3MOXKHO HCIOJB30BaHUE BUIACOMATEPUAJIOB), UCCIIEAOBaHUE aM(OTEPHBIX
CBOKCTB T'MJIPOKCH/IA AJIFOMUHHUS U THJIPOKCH/IA IMHKA, PELIEHUE SKCIEPUMEHTAIIbHBIX 3a]1a4 110 TeMe «BakHelire MeTaibl
U UX COCTUHEHUSD.



XUMHUA ¥ OKpPY:KaOLIas cpeaa

BemectBa 1 Marepuansl B NMOBCEIHEBHON JKM3HM dYellOBeKa. be3omacHoe MCHONMb30BaHUE BEIIECTB U XUMHUYECKUX
peakiuuii B ObITy. [lepBas moMoIb NpU XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKpYXKarolen cpe/ibl (peienbHas 10IyCcTUMasi KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb
XUMUU B PEIICHUH SKOJIOTUYECKUX TTPOOIEM.

Xumuueckuii IKCnepumMenm:

u3y4yeHne o0pasloB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIC MATEPUATIBI).

Mescnpeomemmunie ceasu

Peanuzanus MEeXNpeaMETHBIX CBSA3CH MPU M3yYCHUH XUMHUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE Kak
0OIIUX €CTeCTBEHHO-HAYYHBIX TIOHITHH, TaK U MOHATHHN, SIBISIIOITUXCSI CACTEMHBIMU JIJIS1 OTACIBHBIX ITPEAMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO0mue ecTecCTBEHHO-HAYUYHBIE TIOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHN3, CHHTE3, KiacCUpUKaIus,
MEePUOJIMYHOCTh, HAOJIOJIEHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHUE, MOJEb, SBJICHUE, MAPHUKOBBIA A(DPEKT,
TEXHOJIOTHSI, MATEPHUAIIBI.

®dwuzuka: Marepusi, aToOM, JJIEKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TOMbBI, PaTUOAKTHBHOCTH, MOJIEKYIIa,
AIIEKTPUYECKUI 3apsii, TPOBOAHHUKH, MOTYIMPOBOIHUKH, IUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAINIMYECKAS PEIIETKA, CIUIaBbl, (PU3UUECKUE BETUYHHBI, CTUHUIIBI
U3MEpEHHs, KOCMUYECKOE MTPOCTPAHCTBO, MJIaHEThI, 3B€3/1b1, COJHIIE.

buonorusa: d¢otocunte3, aAbixaHue, OWocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YIAOOpPEHHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPO/IbI, OJIE3HBIE UCKOMAEMbIE, TOILJIUBO, BOJHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YIbTAThI OCBOCHHUS IIPOIPAMMbI OCHOBHOI'O O0IIIEr0 00pa30BaHMsI TOCTUTAIOTCS B X0/1€ 00yUCHHUS XUMUH
B €IMHCTBE Y4eOHOI U BOCIIMTATEILHOM IEATEIIbHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMH POCCHHCKUMU COIIMOKYIbTYPHBIMH
U JTyXOBHO-HPABCTBCHHBIMH I[IEHHOCTSIMH, MPHHATHIMUA B OOIIECTBE MPaBUIAMU U HOPMaMH TOBEICHUS U CIIOCOOCTBYIOT
HpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITUAITA3AIIUN 00YYarOIIUXCS.

JIMYHOCTHBIC PpE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOMIUXCS PYKOBOJICTBOBATHCSA CHCTEMOW IO3HTHBHBIX
IICHHOCTHBIX OPUCHTAIIUI K PACIIMPCHHE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, MCTOPHYECKOMY W HAyYHOMY HACICIUIO, TTOHUMAaHHUS
3HAYCHUS XUMHUYCCKOW HAyKH B JKU3HU COBPEMCHHOTO OOIIECTBAa, CIIOCOOHOCTH BIIAJCTh JIOCTOBEPHOW HH(OpMAIuei o
NEPEOBBIX JOCTHKEHUSAX M OTKPBITHSIX MHPOBOM M OTCUYECCTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI

NPEACTaBICHUS O COLMAIBHBIX HOPMAaX M MpaBHJaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHOMCCIIEI0BATENbCKOM, TBOPUYECKONM W APYruX BHAAX AESITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpA3HOM COBMECTHOM IEATEIILHOCTH MIPH BBIIOJIHEHNH YUCOHBIX, ITO3HABATEIBHBIX 3a/a4, BHIOJIHCHHIH
XHUMHAYECKHMX SKCIIEPUMEHTOB, CO3IaHUH YUCOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHIO M B3aHMOIIOMOIIH B ITPOIECCe
9TON y4eOHOHM MAeATEIbHOCTH, TOTOBHOCTH OILICHHUBATh CBOE IMOBEJACHHWE W IOCTYNKH CBOMX TOBAPHIICH C TMO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MMOCIICACTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE M XUMUYECKON PEaKIMK, COOTBETCTBYIONIUE COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH U COCTABIIAIOIINE OCHOBY ISl IOHUMAHHUS CYITHOCTH HAyYHON KapTHHBI MHpPa, IPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIBI, B3aUMOCBS3SX YEIIOBEKA C MPHUPOJHOW CPEIOH, O POJM XUMHH B IMO3HAHHHM STHX
3aKOHOMEPHOCTEN;

[O3HABaTEIbHbIE MOTHBBI, HAIIPABICHHBIC HA IOJIyY€HHE HOBBIX 3HAHHUI MO0 XMMHH, HEOOXOAUMBIE IS OOBACHEHHUS
HaOJIFOTaeMBIX MTPOIIECCOB U ABJICHUM, TO3HABATEILHON, MH(POPMAIIMOHHON M YATATEIILCKOW KYJIbTYPhI, B TOM YHCJIC HABBIKOB



CaMOCTOSTEIILHON pabOThl C y4eOHBIMHU TEKCTaMH, CIPABOYHOW JUTEPATYPOM, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

HUHTEpeC K 00yUYEHHUIO U TTO3HAHUI0, JIF0O03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caM0O00Opa30BaHUI0, TPOCKTHOU U
HCCIIEI0OBATEILCKOM JICSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHs OOYUEHUS B JIaJIbHEHUIIIEM;

4) dbopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JJ0POBBIN 00pa3 KU3HH,
OCO3HaHME MOCJICICTBUNA M HEMPHUATHE BPEAHBIX MTPUBBIUCK (YIIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KyPEHHSI ), HEOOXOTUMOCTH
COOJIFOICHUS TTPaBIIT 0€30MaCHOCTH IPH OOpaIeHUH ¢ XUMUUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

5) Tpy10BOT0 BOCTIMTAHHUSI:

WHTEpPEC K MPAKTHYECKOMY H3YUYCHHUIO MPOQECCHil M Tpyda Pa3IMdHOTO POJa, YBOKCHHE K TPYIy H pe3yiabTaTam
TPYIOBOM ACATEIHHOCTH, B TOM YHCJIE HAa OCHOBE NPHMEHEHHUS TMPEAMETHBIX 3HAHWM 10 XWMHH, OCO3HAHHBINH BEIOOD
WHIUBUTyIBHOW TPACKTOPHH TPOIOJDKEHUS O0Opa30BaHUS C y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHWMHH,
0OIIIECTBEHHBIX HMHTEPECOB W TMOTPEOHOCTEH, YCMEIIHOW MpoheCCHOHATBHOW ACATEILHOCTH M Pa3BUTHUS HEOOXOIUMBIX
YMEHUM, TOTOBHOCTH aJaliTUPOBATHCS B IPOECCUOHATILHON CpeJIe;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

AKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK MCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CyIeCTBOBAHUS,
MMOHMMAaHHUE IIEHHOCTH 3JI0POBOTO U 6€30macHoro odpasa KU3HH, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PHU3HUYECKOMY
1 TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS TTPaBHII 0€30MacHOTO IMOBEACHUS MPH PadOTe C BEIECTBAMH,
a TaK)Ke B CUTYyaIUAX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSThH 3HAHMSI, MIOJTydaeMble TIPH U3YYCHUHN XUMHH, JIJIS1 PEIICHHS 3a71a4, CBA3aHHBIX C OKPY KaroIIeh
MIPUPOTHON CPEJION, SISl TIOBBIIEHUS YPOBHSI 9KOJIOTHUECKON KYJIBTYPbI, OCO3HAHHSI TII00aTFHOTO XapaKTepa dKOJIOTHUSCKIX
Mpo0JIeM U MyTeH UX PEIICHHS MTOCPECTBOM METO0B XUMHUH, IKOJIOTHIECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS MM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON IPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIC TSI (OPMUPOBAHUS MHUPOBO33PEHUS OOICHAYYHBIC
MOHATHUS (3aKOH, TEOPHS, MPUHIINII, TUTTOTE3a, (PaKT, cucTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPBIE UCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeaMeTax W TO3BOJSIIOT HAa OCHOBE 3HAHWM W3 OATUX MpeAMEToB (HopMUPOBATH
MPEACTABICHUE O IMEeJIOCTHOW HAyYHOM KapTHHE MHUpa, M YHHBEPCAJIbHbIE YydeOHbIE MACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOpbIe oOecrneunBaoT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOM e TEILHOCTH.



Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHUSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUM 3HAHWM: PAaCKpbIBATh CMBICI XMMHYECKUX
NOHATHUH (BBIACISATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3AUMOCBSI3b C IPYTUMHU MOHATHUSIMH ), UICTIOJIb30BAaTh OHSITHUS
JU1s1 OOBSICHEHUSI OTJIETIbHBIX (PAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHMSI U KPUTEPUH IS KJIaCCU(PUKAIIMYA XUMUYECKHUX BEIIECTB
1 XUMUYECKUX PEAKITUH, yCTaHABIMBATH TPUYMHHO-CIICACTBEHHBIC CBS3H MEXTy 00BEKTaMHU U3YUYCHHS, CTPOUTH JJOTHICCKHC
paccyxeHus (WHIYKTUBHBIE, IeTyKTUBHBIE, IO aHAJIOTHH ), 1eJIaTh BHIBOJIBI M 3aKIIFOUCHHSI,

yMEHUE MPUMEHSTH B MPOIECCE MO3HAHMS TOHATUS (IIPEIMETHBIE U METANpPEIMETHBIE), CUMBOJIMUYECKUE (3HAKOBBIC)
MOJICNIA, HMCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XHMHUHU MOJICTIbHBIC MPEACTABICHUS —
XUMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMU4eckas (hopMyJia M ypaBHEHHE XUMHYECKOW PEaKIUy — MPU PEIICHUHA y4eOHO-
MMO3HABATEIIBHBIX 337124, ¢ YIETOM 3TUX MOJCIBHBIX MPEICTABICHUI BBISBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH
HU3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U XUMHUYCCKHUX PEAKIMHA, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUIMHHO-
CJICJICTBEHHBIC CBSI3U U MIPOTUBOPEUUS B M3yUYaeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIOJIH30BaTh MOCTABICHHBIC BOMIPOCH B KaUe€CTBE MHCTPYMEHTA MO3HAHUS, a TAaK)KEe B KA4€CTBE OCHOBHI JIJIS
(GhopMHUpPOBaHUS TUTIOTE3HI TIO MTPOBEPKE MPABMIIBHOCTH BHICKAa3bIBAEMBIX CYKICHU;

npUOOpETeHHE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allid M TPOBEACHHUIO YYCHHUYECKUX HKCIIEPUMEHTOB, YMEHHE
Ha0II0AaTh 32 XOJA0M IPOIIecca, CAaMOCTOATEILHO MPOTHO3UPOBATH €r0 PE3yNbTaT, (HOPMYyINPOBaTH 000OIIEHNUS U BBIBOIBI 110
pe3yibTaTaM MpOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOICTIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATh MHPOPMAIIUIO PA3IMUHBIX BUAOB M (OPM IPEICTABIICHUS,
MOJIy9aeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO COJIepKaHUsI, CIIPABOYHBIE TTOCOOUS,
pecypchl UHTepHETa), KpUTHYECKH OTICHUBATH TPOTUBOPEUYUBYIO M HEJTOCTOBEPHYIO HH(GOPMAIIHIO;

yMEHUE MMPUMCHSATh Pa3IMYHBIC METObI U 3aIIPOCHI TP MMOUCKE U 0TOOpe MH(POPMAIIMKM U COOTBETCTBYIOMINX TAaHHBIX,
HEOOXOMMBIX JIJIS1 BHIITOJTHCHHS YYCOHBIX M IMO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO THIIA, TPUOOPETECHUE OMBITA B 00IaCTH
WCITOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE KYJIbTYpOH aKTHBHOTO MCIIOJIb30BAHUS
Pa3IUYHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMpATh ONTHUMAIBHYIO (GOpMy TMpeAcCTaBiIeHUsS HWHOOpPMAIMU U
WUTIOCTPUPOBATh pEIIaeMble 3aJadyd  HECJIOKHBIMH CXE€MaMHu, JIuarpamMmamu, Apyrumu (opmamu rpaduku U UX
KOMOHWHAIIUSIMU,



YMEHHE HCIOJB30BaTh U aHAIM3UPOBATH B Mpolecce y4eOHOM M HCCIEA0BATEIbCKON NEATENbHOCTH UH(POPMAIIUIO O
BJIMSIHUH MTPOMBILIEHHOCTH, CEIBCKOT0 X035 MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOIHON CPEbI.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHMsI 3a/1aBaTh BOIPOCH! (B XOJ€ auajiora v (Win) AMCKYCCUH) MO CYIIECTBY OOCYKAaeMoi TeMbl, (OpMYJIHNPOBATH
CBOM IIPEJIJIOKEHNSI OTHOCUTENIBHO BBINIOJHEHNUS MTPEIJIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIIATH MOJYyYEHHBIE PE3YyJbTaThl MO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX U NMHUCBMEHHBIX TEKCTaX;
JeNaTh IPE3EHTALMIO PE3YIIbTATOB BHIMOIHEHUS XUMHUUYECKOT0 IKCIIEpUMEHTA (J1a00paTOPHOI0O OIbITA, J1a00OPaTOPHOM pabOThI
10 UCCJIEJOBAaHUIO CBOMCTB BELLIECTB, Y4EOHOTO IIPOEKTA);

YMEHMSI y4eOHOrOo COTPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOH I103HABaTEIbHOM M HCCIENOBATEIbCKON
JEeSATENbHOCTH NPHU PELICHWH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE y4éTa OOLIMX HHTEPECOB M COIIACOBAHMS TMO3ULUN
(oOcyxnenrs, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPAHHALINS COBMECTHBIX JEUCTBHIA, ONPEAEICHUE KPUTEPUEB TIO
OLICHKE KaueCTBA BBIIIOJHEHHOU PabOThI U IpyTHUe).

PeryisiTuBHBIC YHHMBEPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OINPEAEISITh LEIU JEATEIbHOCTH, IUIAHWUPOBATh, OCYILECTBIATH, KOHTPOJIMPOBATH U IIPU
HEO0OXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOUPATh HamboJiee 3PPEeKTUBHBIE CIOCOOBI PEIICHUsS YYE€OHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEJIOKEHHBI alroputM JEeWCTBHA Npu
BBITIOJTHEHUH 3aJIaHUl ¢ y4ETOM TOJYyYEHHs HOBBIX 3HAHUM 00 M3ydaeMbIX 0OBEKTax — BEIECTBAX U PEaKIMsIX, OLEHUBAThH
COOTBETCTBHE IIOJIYYEHHOTO pe3yibTaTa 3asBICHHOM LEIM, YMEHUE HCIOJIb30BATh W AHAJINW3UPOBATH KOHTEKCTHI,
IIpeJIaraéMple B YCJIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npegMETHBIX PE3YJIbTATOB 110 OCBOEHUIO 00513aTENBHOIO COAECPKAHM, YCTAHOBIEHHOTO JaHHOU (peiepabHON
paboueil TporpaMMoii, BBIIEISAIOT: OCBOCHHBbIE OOYYAIOUIMMHCS Hay4dHble 3HAHHUA, YMEHHS M CIOCOOBI JEWCTBUH,
cnenu@uUeckre Ui MPeAMETHON 001acTH «XUMHUS», BHIBl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpHpETaLnn, TPeoOPa30BaHUIO U PUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce npeiMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh C(POPMUPOBAHHOCTD Y
oOy4Jaroumxcsi yMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUH: aTOM, MOJIEKYJa, XUMHUYECKHUI 3JIEMEHT, ITPOCTOE BEIECTBO,

CJIO’KHO€ BELIECTBO, CMECH (OJTHOPOHAS U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHASI U MOJIEKYJIApHAs
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpPHAs Macca, MAaccoBas JOJIsI XMMHUYECKOIO JJIEMEHTA B COCAUHECHUH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, dJIEKTPOOTPULATENIHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl



peakiusi, KiacCU(PHUKAIUSA PeaKlMid: Peakiuu COCAUHEHMsSI, PEaKIUU Pa3JIOKEHHsI, PEaKIUu 3aMEIICHUs, PEaKIIH
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEaKklnu, TeIoBoi d(h(eKT peakuuu, sapo aToMa, JIEKTPOHHBIN CION aToMa,
aTOMHasl OpOUTalb, pailyCc aToMa, XUMUYECKasl CBS3b, MOJISIPHAs U HETMOJIApHAs KOBAJICHTHAs CBsI3b, MIOHHAs CBS3b,
MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBasi 10JIs BELIECTBA (IIPOLIEHTHAs! KOHIIEHTPAILUs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATDH 9TU NOHATHUSA IIPU ONMCAHUM BEILECTB
U X IIPEBPALCHUN;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTABICHHS (JOPMYJI BEIIECTB U yPAaBHEHUN XUMHUYECKUX PEAKIIUH;
OTIPEEIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKUCIICHHUS JIEMEHTOB B OMHAPHBIX
COEIMHEHUSIX, TPUHAJIJIEKHOCTh BEIIECTB K ONpEACIEHHOMY KJIAacCy COEAMHEHUH Mo ¢opMyliaM, BUJ XMMHUYECKOM
CBA3M (KOBaJICHTHAs! U HOHHAsA) B HEOPTaHUYECKUX COECIUHEHHUSIX;

packpbiBaTh cMbIch llepmoanueckoro 3akona [[. Y. MenneneeBa: 1eMOHCTpUPOBATh MOHMMAHUE MEPUOINYECKON
3aBUCHUMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT MX MOJIOKEHUA B llepnoanueckon cucrteMe, 3aKOHOB COXPAHEHUS
MAaccChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OINUCHIBaTh U XapakTepu3oBaTh Ta0IMuHyto ¢popmy Ileproanueckoil CUCTEMbl XMMHUECKUX AJIEMEHTOB: Pa3jinyaTh
MOHATHUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynna)», manbie U OOnbIINE MEPUOJIBI,
COOTHOCHUTH 0003HA4YEeHUsI, KOTOphie UMetoTcs B Tadnuie «llepuoanyeckas cucteMa xumudeckux snemeHtos [[. U.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa,
oO11ee YMCIIO 3JIEKTPOHOB U PaCHPEIEICHUE UX 0 AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUUYECKHE BELIECTBA, XUMUUYECKHE PEAKIIUU (IO YUCILY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEINIOBOMY 3P (DEKTY);

XapaKTepHU30BaTh (OMUCHIBATH) O0IIME XMMUYECKME CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAAasl ONTMCAHUE
IIpUMEPAMH MOJIEKYJISIPHBIX YPABHEHH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPALICHUHN B Pa3IMYHbIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIFO XUMHUYECKOTO AJIEMEHTA
no ¢opmysie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peakuuy;

NPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATENIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATH3AalMIO, KacCU(UKAIHIO, BBISIBICHUE IPUUNHHO-CIIEICTBEHHBIX CBA3€H — JUIsl U3yUEHUs! CBOMCTB BEILIECTB



U XMMHYECKUX PEaKIHid, eCTECTBEHHO-HAYyYHBbIE€ METOJbI MO3HAHMUS — HAOINIOJIEHUE, U3MEPEHHUEe, MOJEIUPOBAHUE,
AKCIEPUMEHT (PeanbHbIN U MBICIICHHBIN);

CJIEIOBAaTh MPaBUJIAM I0JIb30BAHUA XUMHUYECKON IOCYA0H M J1aOOpaTOpHBIM OOOpYIOBAaHUEM, a TaKKe MpaBUIIaM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU I10 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OIBITOB
[0 TOJYYEHHUIO M COOMpPAHUIO Ta3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOAA), NPUTOTOBICHUIO PAacTBOPOB C
ONpPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMUYECKHUE DKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIbIO HHAUKATOPOB (JIakMyc, (eHoNI(TaIeHH, METUIOPAHK
U Jpyrue).

K koniy oOydeHus B 9 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXaTb COPMUPOBAHHOCTD Y
oOy4Jaronmxcs yMEeHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTb, 3JIECKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKas
peakius, XUMHYECKas CBS3b, TEIIOBOM 3(PGEKT peakiuu, MOJib, MOJSPHBIM 00BEM, PacTBOp, SJIEKTPOJIHUTHI,
HEIJICKTPOIUTHI, JJICKTPOJIUTHYCCKAs JUCCOLMAIUSA, PEaKIMH HMOHHOrO OOMEHa, KaTalau3aTrop, XHMHYECKOE
paBHOBecHEe, OOpaTHUMble W HEOOpPATUMbIC PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAHOBUTEJb, OKUCJIEHUE M BOCCTAaHOBJIEHHUE, ajUIOTponus, aMmpOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAas,
HMOHHAas, METAJTTHYECKAs ), KPUCTAIUIMUECKas PEIIETKa, KOPPO3Us METAIIOB, CIIJIaBbl, CKOPOCTh XUMHYECKON PEaKIIHH,
npenenapHo nomnyctumas konnentpanus [1JIK BemecTsa;

WJLUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUA U IPUMEHATD 3TH MOHATUS NIPU OMIMCAHUH BEIIECTB
U UX IIPEBPALCHUN;

WCIIOJB30BaTh XUMHUUYECKYIO0 CHUMBOJIMKY JJII COCTaBJICHUS (DOPMYJT BEIIECTB M YPABHEHUN XUMUUECKUX PEAKIINIA;
OIPENICNIATh BAICHTHOCTh M CTENECHb OKHUCICHUS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHMSIX PA3JAYHOTO COCTaBa,
MPUHAJIKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COeQuHEHWuH 1o dopMmyrnaM, BHUJ XUMHUYECKOU CBSI3H
(KoBaJIeHTHasi, MOHHAs, METAJUINUECKasi) B HEOPTaHUUECKUX COCIUHECHUSX, 3apsij MOHA M0 XUMHUUYECKON (opmyie,
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCAMHEHUH, TUI KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMmbIch [leprnoanueckoro 3akona /. 1. MeHnneneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabmuuHyio ¢opmy [lepuoamueckoii CUCTEMBl XHUMHYECKUX DSJIEMEHTOB: pa3iuyaTh MOHSTHS
«rnaBHas noarpynna (A-rpynmna)» u «mnooodnas noarpymnmna (b-rpymnmna)y, Manabsie U 00JbIIMe TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAUYECKON TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa, OOIee YMCIIO JIESKTPOHOB M PaCHpeesieHne UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB DJICMEHTOB M X COSIUHEHUH B TIpeaesiaX MajbIx
NIEPUOJIOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHHUS KX aTOMOB;

KJIaCCU(UIIMPOBATH XMMUYECKHUE IIEMEHThI, HEOPTaHUUECKHE BEIIECCTBA, XUMHUECKUE PEAKIIUU (110 YUCTY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY A(h(EeKTy, M0 M3MEHECHHMIO CTETCHEH OKHCICHMUS XUMHUYECKHX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEIU(PUICCKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIICCTB,
MOATBEP:K1asi ONUCAHUE MPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIITUX XUMUUECKUX PEAKITUI;
COCTaBJIATh YPABHEHMS SJICKTPOJUTHYECKOW TUCCOIMAIIMM KHUCJIOT, IeNIoYeld M COJIeH, MOJHbIE W COKpaIléHHbBIC
YpaBHEHUS PEaKInii HOHHOTO 0OMEHa, YPaBHEHHUS PEAKITNN, TIOITBEPKAAIOIINX CYIIIECTBOBAaHNE T€HETUYCCKOHN CBS3H
MEXy BEIIeCTBAMH Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIMi TOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO
OanaHca dTUX PEaKIINi;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH IPOTEKAHUS XUMHYCCKHUX
MIPEBPAIICHUH B PA3IMYHBIX YCIOBUSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOTIO0 XUMUYCCKOTO dJIEeMEHTA
o (opMyJie COeTUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPAaBHEHUIO XUMHYECKOMN
peaKIuu;

coOJrroaTh TpaBHIIa IMOJB30BAHUS XUMHYECKOW IOCYAOM M JIabOpaTOpHBIM OOOpPYIOBAaHHMEM, a TaKXe ITpaBHIIA
oOpareHus ¢ BEMeCTBAMHA B COOTBETCTBUH C MHCTPYKIIUSAMH IO BBITTOJTHCHHIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB
10 TIOJTYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKIIUU, TTOATBEPIKIAIONTNE KaYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OINBITHBIM ITyTEM
XJIOpHU-, OpOMHUI-, HOIUT-, KapOoHaT-, hocdat-, CUIMKat-, Cyab(ar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 MOHBI
M3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIICCTB;

PUMEHSATh OCHOBHBIC OTECPAIlMA MBICIUTEIILHOW JCATEIBPHOCTH — aHAIW3 M CHHTE3, CpaBHCHHE, 0O0OOIICHHE,
CHUCTEMAaTHU3AIIMIO, BBISBIICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — ISl U3YYCHUS CBOWMCTB BEIIECTB M XMMHYECKUX
peaKkinii, eCTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOJIOJEHHE, U3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT
(peayibHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka KoanuectBo OcHOBHBIE BU/IbI 1eATEJIbHOCTH JuiekTpoHHbIE (HUGPOBDbIE)
n/n 4acoB 00y4arouuXxcs o0pa3oBaTe/ibHbIE PeCYypChl

Pa3nen 1 «llepBoHayajibHbIe XUMUYEeCKHe MOHATHS», 20 yacoB

Xumusa — Ba)kHas 00J1acThb

YcTHBIN onpoc, MICEMEHHBIN OTpoc, paboTa y

11 €CTECTBO3HAHUA U 5 MOCKH. bu6nmmoreka [IOK
' MPAKTUYECKOU IeSITETbHOCTH https://m.edso0.ru/7f41837c
YyeJIoBeKa
19 BemectBa 1 xumnueckue 15 YcTHBIH onpoc, MUCBMEHHBIH ompoc, paboTa y bu6mmoreka [IOK
peaKuuu JIOCKH. https://m.edsoo.ru/7f41837c
Paznen 2 «BaxxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BenecTy», 30 yacos
21 Bozayx. Kuciopoa. [Toustue 5 YCTHBIN onpoc, MUCBMEHHBIN OMpoc, padoTa y https://resh.edu.ru/subject/lesson/2446/start/
) 06 OKCcHUIax JOCKH, TUKTAHT
99 Bonopon. ITonstue o 8 YCTHBIN onpoc, MUCBMEHHBIN OMpoc, padoTta y https://resh.edu.ru/subject/lesson/3119/start/
' KHCJIOTaX U COJISIX JOCKH, JIUKTaHT
23 Bona. PactBopsl. [Tonstue 06 5 YcTHBIH onpoc, MUCbMEHHBIH ompoc, paboTa y https://resh.edu.ru/subject/lesson/2062/start/
) OCHOBaHUIX JOCKH, TUKTAHT
OCHOBHBIE KJIaCChl YCTHBIN Onpoc, MUCEMEHHBIN OMpoc, padoTa y https://resh.edu.ru/subject/lesson/2445/start/
24 HeOpraHI/I‘IeCKHX 11 JAOCKHU, TUKTAHT, KOHTPOJIbHAA pa60Ta
COEJINHEHUH

Paznen 3 «Ilepunoauueckuii 3akon u [lepuognyeckas cucrema xumuueckux diemMenToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
Xumuyeckas cBsi3b. OKHCINTENTbHO-BOCCTAHOBUTEIbHBIE PeaKkun», 18 yacos

Ilepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema

YCTHBIN Onpoc, MUCbMEHHBIN OMpoc, padorta y
JOCKH, TUKTAHT

)

https://www.yaklass.ru/p/videouroki-ot-
interneturok/himiya/8-klass-
325842/obobshchenie-proidennogo-
materiala-325773/re-954b5358-c365-4af4-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1 | XUMHUYECKHX DJIeMEHTOB /I, 7 97cb-da5706249df0
1. Menneneesa. Ctpoenne https://resh.edu.ru/subject/lesson/2053/start/
aroma https://resh.edu.ru/subject/lesson/2051/start/
YCTHBIN OIpoc, TUCbMEHHBIH onpoc, padoTta y https://resh.edu.ru/ subject/lesson/2439/
XUMHYIecKas CBSI3b. JTIOCKH, TUKTAHT, KOHTPOJIbHAs paboTa start/
3.2 | OKHCAUTENBHO- 11

https://resh.edu.ru/ subject/lesson/3121/
start/
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne Tema ypoka KouunyecTBo OcHOBHBIE BU/IbI 1eSITEJILHOCTH JuaexkTpoHHbIe (HU(PpOBbHIE)
n/n 4acoB 00y4arIIMXCs o0pa3oBaTe/ibHbIE PECYPChI

Pa3nen 1 «BemecTBo u XuMu4YecKue peakuuu» 17 yacon

[ToBTOpeHue u yroyoieHue

YcTHBIN Onpoc, MUCEMEHHBIH OIpoc, paboTa y

KHM3HHU YCJIOBCKA

JOCKH, TUKTAHT

: Bbubanoreka [IOK
11 SHAHHUI OCHOBHBIX Pas/ICIioB 5 HOCIH, AICTATT https://m.edsoo.ru/L71f41a636
Kypca 8 kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 VCTHBIIH OITpOC, MMCBMEHHBIN OMpoc, paboTta y bubmuoreka [JOK
' XUMUYECKUX PEAKLUN JOCKHM, IUKTAHT https://m.edsoo.ru/7f41a636
DNeKTpoNIUTHYECKAs VYcTHBI 0npoc, MUCbMEHHBIH 0npoc, paboTa y
1.3 | muccomnmarnus. XUMAYECKUE 8 AOCKH, TUKTaHT brbmorexa ITOK
https://m.edsoo.ru/7f41a636
peaKIyM B pacTBOpax
Paznen 2 «HemeTa/uibl M UX cOeIMHEHUSD) 25 YacoB
OO6m1ast XxapaKTepucTuKa YcTHBIM onpoc, MUCbMEHHBIH onpoc, paboTa y
2.1 | XUMHYECKHX DJICMCHTOB 4 AOCKH, NUKTAHT bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["asiorenst
OOw1ast xapakTepucTHKa VYcTHBI onpoc, MUCbMEHHBIH 0npoc, paboTa y
0o | XMMHYECKUX DJIEMEHTOB 6 AOCKH, TUKTAHT bu6mmoreka [IOK
' VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCJIMHECHHUSI
OO11ast xapakTepucTHKa Y CTHBIH 0Npoc, MMCEMEHHBIH o1poc, paboTa y
53 | XMMHUECKUX DJIEMEHTOB 7 AOCKH, TUKTAHT bu6mmoreka [IOK
' VA-rpynmnsl. A3oT, pochop https://m.edso00.ru/7f41a636
Y UX COCJIMHEHUS
OO11ast xapakTepucTHKa Y CTHBIH 0Npoc, MMCEMEHHBIH o1poc, paboTa y
o4 | XMMHYECKHX DIEMCHTOB 8 JIOCKH, TMKTAHT, KOHTPOIbHAs paboTa bubmuorexa [JOK
' IVA-rpynmel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHCHHMSI
Pasznen 3 «Mertajuibl 1 UX coenHeHusn» 20 yacoB
. VYcTHBIH 0npoc, MUChbMEHHBIH 0npoc, padoTa y bubnuorexa [JOK
3.1 | Obmue cBo¥iCTBa MCTa/IOB 4 AOCKH, TUKTAHT https://m.edso00.ru/7f41a636
32 Baxwueiimme MeTamibl U UX 16 VCTHBIN OMpoc, MMCBMEHHBIH onpoc, padora y bubmuorexa [JOK
' COCJIMHECHHUS JOCKH, IUKTaHT https://m.edsoo.ru/7f41a636
Pa3nea 4 «Xumus 1 oKpysKawmas cpeaa» 3 yaca
41 BemectBa 1 maTepuaisl B 3 VcTHBIH onpoc, MUCBMEHHBIH oTpoc, paboTa y bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636
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KanenaapHo-reMaTnyeckoe MJIaHUPOBaHHe 1Mo npeaMeTy «Xumus» (8 kiace)

Ha 2023-2024 y4e0OHblii rog

Yunuteab: HeneseB A.A.

Ypo
Ka

Jara
NpoBeeHus!

IJ1IaH

dakr

Tema ypoka

®opMupoBaHue PyHKIUMOHAIbHOMI
TPaMOTHOCTH

DJIeKTPOHHbIE
(uudposrbie)

oOpa3oBaTejibHbIE
pecypchbl

Paznen 1 «IlepBoHayajbHbIe XMMUYeCKHE MOHATHSD (20 YacoB)

1
HEIEIIs

[Ipenmer xumuu. Posib XUMUM B KU3HU YEJIOBEKA.
Tena u BemecTBa

Brinonusarte MIPAKTUKO-
OpUECHTUPOBAHHBIE 3aJaHUsA. YMETh
OTIHCHIBATH, OOBSICHATH
€CTECTBEHHOHAYYHbIC SIBJICHUSL.
XapakTepu3oBaTb M  CpPaBHUBATH
SIBJICHUS, (haKThl.
WnTtepnpetupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

1
HENEIs

IlonsaTue o MeTOgaX MO3HAHUS B XUMHH

BrinonnsaTe MPaKTUKO-
OpPUEHTUPOBAHHBIE 3aJaHUA. YMETh
ONUCHIBATh, OOBSCHSTH
€CTECTBEHHOHAYYHbBIC SIBJICHHUSL.
Xapaktepu3oBaTb U CpaBHUBATh
SIBJICHUS, (haKThl.
WNurepnipetupoBath  JaHHbIE U
HCII0JIb30BaTh J0KA3aTeJbCTRA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e

2
Heels

[Ipaktuyeckas padora Ne 1 «IlpaBuna paGoTsl B
nabopatopuu U oOpamieHuss ¢

1a00paTOPHBIM 000PYT0BAaHHEM)

MIPUEMBI

BrinonnsaTe MPaKTUKO-
OPUEHTHPOBAHHbBIE 3aJaHUA. YMETh
ONUCHIBATH, OOBSICHSTH
€CTECTBEHHOHAYYHbBIC SIBJICHHSI.
Xapaktepu3oBaTb U CpPaBHUBATH
SABJICHUA, (haKThl.
WNurepnipetupoBarh  JaHHbIE U
HCII0JIb30BaTh J0KA3aTeJbCTRA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc
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2 Boinonuarte MPaKTHKO-
Hezes OpPUEHTUPOBAHHbBIE 3aJaHUA. YMEThb
Uucteie BemiecTBa u cMecu. CriocoObl pasieneHus OITHCLIBATE, 00BACHATE bu6mmoreka [IOK
. €CTECTBEHHOHAYYHbIE SIBJICHUSL.
cMecen XapakTepusoBaTh M CPABHHBATH https://m.edsoo.ru/ff0d26ca
SIBJICHUS, (baxThI.
WurtepnpetupoBaTh  JaHHBIE U
KCII0JIb30BaTh JJOKA3aTeNIbCTBRA.
3 Brinonusarte IPaKTHUKO-
Hees OpPUEHTUPOBAHHbBIC 3aJaHUA. YMEThb
[Ipaktuueckas pabora Neo 2 «Pasnenenue cmecei OITHCLIBATE, 00BACHATE bu6mmoreka [IOK
g €CTECTBEHHOHAYYHbIC SIBJICHUSL.
(Ha mpUMepe OYUCTKHU TTOBAPCHHOM COJIH)» XapaKTepu3oBaTh U CPABHHBATD https://m.edsoo.ru/ff0d28c8
SIBJICHUS, (haKThl.
WnTtepnpetupoBaTh  JaHHBIE U
KCIIO0JIb30BaTh JJOKA3aTeNIbCTBA.
3 BeimonHsTh MPAKTUKO-
Hees OpUEHTUPOBAaHHBIC 3aJaHUsI. YMeETh
OTHUCHIBATh OOBSACHSTH
ATOMBI U MOJIEKYJIBI eCTeCTBeHH’OHayLIHHe SIBIICHUSL. bubmnorexa LIOK
XapaKkTepu3oBaTh M  CpABHHBATE https://m.edsoo.ru/ff0d2a6c
SIBJICHUS, (baxThlI.
WNutepripetupoBath  JaHHBIE U
HCIIOJIb30BATh JJOKA3aTeNIbCTBA.
4 BrimonHsaTh MIPaKTUKO-
Heest OpUEHTHPOBAHHBIE 3aJaHUA. YMETh
XUMHYECKUE  DJIEMEHTHl. 3HAKW  (CHMBOJIBI) OTIHCRIBATE, 00BACHATE bu6nmoreka [JOK
€CTECTBEHHOHAYYHbIE SIBIICHUSL.
XUMHUYECKHUX DJIEMEHTOB XapaKkTepu3oBaTh M CpABHHBATE https://m.edsoo.ru/ff0d2be8
SIBJICHUS, (baxThlI.
WNutepripeTupoBath ~ JaHHBIE WU
KCIIO0JIb30BaTh JOKA3aTeNIbCTBA.
4 BrimonHsaTe MIPAaKTUKO-
Heest OpPUEHTUPOBAHHbBIE 3aJaHUA. YMEThb Butmiorexa [IOK
[IpocTble U ClOXKHBIE BEIIECTBA OTIMCBIBATh, OOBACHATH https://m.edsoo.ru/Ffod2a6e
€CTECTBEHHOHAYYHbIE SIBJICHUSL. S '

XapakTepu3oBaTb W CPaBHUBATH
SIBJICHMS, (bakThI.
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WuTtepnpeTrupoBaTh  JaHHBIE U
HCIIO0JIb30BaTh JJOKA3aTeNIbCTBA.

5

Beimonnsate [IPaKTUKO-
Hees OpUEHTUPOBAaHHBIE 3aJaHUsI. YMeETh
ONUCHIBATh OOBSACHSTH
’ bubmuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE €CTECTBEHHOHAyYHbIE SIBJICHHSL.
X https://m.edsoo.ru/ff0d2d50
apaKkTepu30BaTb U  CpPAaBHHUBATh
SIBJICHHS, (haKThl.
WurtepnpetrupoBaTh  JaHHBIE U
WCII0JIb30BaTh JJOKA3aTeJIbCTBA.
5 BeimonHsTh MIPAKTUKO-
Heest OpUEHTUPOBAaHHBIC 3aJaHUSI. YMeETh
3aKkoH IIOCTOAHCTBA cocTaBa BCIHICCTB. | OIIUCHIBATH, 00BSACHSITH
bubmuorexa [JOK
10 Xumnueckas QopMyna. BaJeHTHOCT aTOMOB | €CTECTBCHHOHAYYHbIE SIBIICHUSL. httos://m.ed 1ff0d2
SIBJICHHS, (haKTBhl.
WNurtepripetupoBarh  JaHHBIE U
MCIIOJIb30BaTh JOKA3aTelbCTRA.
6 BeimonHsTh MPAKTUKO-
Heest OpUEHTHUPOBAaHHBIC 3aJaHUsI. YMeETh
OTIMCHIBATh OOBSACHSITH
OrtHocurenpHasg aToMHass Macca. OTHOCUTENbHAS ’ bu6nmoreka [JOK
11 €CTECTBEHHOHAYYHbIE SIBJICHUSL. httos://m.ed (04323
MOJICKyJIsIpHas Macca XapakTepuzoBaTh M CPABHHBATH ttps://m.edso0.ru c
SIBJICHUS, (baxThlI.
WNutepripetupoBath  JaHHBIE U
HCIIOJIb30BATh JJOKA3aTeNIbCTBA.
6 BeimonHsTh MPAKTUKO-
Heest OpUEHTHPOBAHHBIE 3aJaHUA. YMETh
OTIMCHIBATh OOBSACHSITH
MaccoBass J0JI1 XHMHYECKOIO DJIEMEHTa B ’ bu6nmoreka [JOK
12 €CTECTBEHHOHAYYHbIE SIBIICHUSL. httos:ffm.ed ff0d350
COEIMHEHNH XapakTepu3oBaTh U CpaBHHBATH ttps://m.edso0.ru Cc
SIBJICHUS, (baxThlI.
WNutepripeTupoBath  JaHHBIE WU
HCIIO0JIb30BaTh JOKA3aTeNIbCTBA.
7 BreimonHsTs MPaKTHUKO-
p bu6mmoreka [IOK
13 HeJens KomnuectBo BemecTBa. Monb. Mosipaast Mmacca OpPMEHTUPOBAHHBIE 3aJaHMs. YMETh

OOBICHATH
SIBJICHUSL.

OIIMChIBATD,
CCTCCTBCHHOHAYYHBIC

https://m.edsoo.ru/ff0d5230
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XapakTepu3oBaTb U CpPaBHUBATh
SIBJICHUS, (baxThlI.
WurteprnpernpoBaTth  JaHHBIE U
UCIIOJIb30BATh JIOKA3aTENILCTBA.

7 BrimosHsaTh [IPaKTUKO-
HeJIeIst OPUEHTUPOBAHHbIC 3aJaHMs. YMETh
14 DU3NYECKUE U XUMUYECKUE ABIEHU. XUMUYECKas g(I:TTI/IeCcBTIBB:IT{IID{’OHaquHe Oiif;’;t bubnnorexka HOK
peakuus XapakTepu3oBaTh M CPABHHBATH https://m.edsoo.ru/ff0d37fa
SIBJICHUS, (baxThI.
WnTepnperupoBaTb  JaHHblE U
WCIIOJIh30BATH JIOKA3aTENILCTBA.
8 BrimosHsaTe [IPAaKTUKO-
He et OpPUEHTUPOBAHHbIC 3aJaHMs. YMETh
OIHCHIBATH, OOBSICHATD
15 HpH?;HElj(H U YCJOBMSI NPOTEKAaHUS XUMHUYECKUX CCTCCTBEHHOHAYUHBIC PR bubnuoreka [IOK
peakiuit XapaKkTepu3oBaTh M CpABHHBATD https://m.edsoo.ru/ff0d3al6
SIBJICHHS, (haKTBhI.
WuTepnperupoBarb  JaHHBIE U
HCIOJIb30BATh JI0KA3aTEJIbCTBA.
8 BrimosnHsaTh [IPaKTUKO-
He1est OpPUEHTUPOBAHHbIC 3aJaHMs. YMETh
16 3aKOH COXpaHEHUs MacChl BELIECTB. XMMHYECKHE Z::T;Ie(i:BTI:zIT{II){,OHaquHe 032?;:;? bubnuoreka [IOK
YpaBHEHUS XapakTepu3oBaTh M CPABHUBATH https://m.edsoo.ru/ff0d3b88
SIBJICHUS, (baxThlI.
WuTepnperupoBatb  JaHHBIE U
HCIOJIb30BATH JI0KA3aTEJILCTBA.
9 BrimosnHsaTh [IPAaKTUKO-
HeIest OpPUEHTUPOBAHHbBIC 3aJaHHs. YMETh
OIHCHIBATH, OOBSICHATD
17 Boruncnenuss KoiuuecTsa, MaCCIZI BEIECTBA II0 CCTCCTBEHHOHAY THbIE SBIICHLS. bubnuoreka [IOK
YPaBHEHUSAM XUMHUYECKUX PEAKLUN XapakTepu3oBaTh M CPABHHBATH https://m.edsoo.ru/ff0d5708
SIBJICHUS, (baxThlI.

WNHTtepnpeTupoBarh  JaHHbIE WU
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
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9 Boinonuarte MPaKTHKO-
He eIt OpUEHTHUPOBAaHHBIE 3aJaHUs. YMEThb
Knaccudukanms XHUMHYECKHUX peakuuii OITHCLIBATE, 00BACHATE bu6mmoreka [IOK
18 €CTECTBEHHOHAYYHbIE SIBJICHUSL.
(coenuHeHus, pa3oKeHHs, 3aMelIeHusl, 0OMEeHa) XapaKkTepu3oBaTh H  CpABHHBATE https://m.edsoo.ru/ff0d3f34
SIBJICHUS, (baxThI.
WurtepnpetupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.
10 Brinonusarte IIPAKTHKO-
He et OpUEHTUPOBAaHHbIE 3aJaHUs. YMEThb
M. B. JIoMOHOCOB — Y4YE€HBIN-3HIUKIONEINUCT. OTHCRIBATE, 00BACHSTE bu6mmoreka [IOK
19 . €CTECTBEHHOHAYYHbIC SIBJICHUSL.
O06001eHre u cucTeMaTu3als 3HaHU XapaKkTepu3oBaTh M CDABHHBATD https://m.edsoo.ru/ff0d40c4
SIBJICHUS, (haKThl.
WnTtepnpetupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.
10 BeimonHsTh MPAKTUKO-
He et OpUEHTUPOBAaHHBIC 3aJaHUsI. YMeETh
Kontponbnas padora Nel mo teme «BemectBa u OTIHCEIBATE, 00BACHATE bu6mmoreka [IOK
20 €CTeCTBEHHOHAYYHbIC SIBIICHUSL.
XUMHUYECKHE PEAKIINI XapaKkTepu3oBaTh M  CpABHHBATE https://m.edsoo.ru/ff0d4290
SIBJICHUS, (baxThlI.
WuTepnpeTrupoBaTh  JaHHbBIE U
HCII0JIb30BAaTh JOKA3aTEJIbCTBA.
Pasnen 2 «BakHeiiline npeacTaBuTe/ Il Heopranudeckux seuiects» (30 yacos)
11 BoimonssaTe HPaKTUKO-
Hezest OpUEHTHUPOBAaHHbIE 3aJaHUs. YMETh
OIMCHIBATH, OOBSICHATD
21 Bo3nyx — cmech razos. Coctas Bo3nyxa. €CTECTBEHHOHAYYHbIE SIBJICHUS. bubmuoreka [IOK
Kucnopon — aneMeHT u nnpocroe BemecTBo. O30H | Xapakrepu3zoBaTb U CPaBHUBATh https://m.edsoo.ru/ff0d448e
SABJICHUA, (haKThl.
WHTepnpeTupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJbCTRA.
11 Du3HUCCKHE 1 XUMUYECKHE CBONCTBA KUCIOpofa | DPITOTHATD TIPaKTHKO-
22 HeAem (peakuuu oxucienus, ropeane). [louarue 00 OPHEHTHPOBAHHEIE 3a/aHHA. YMETh bubmorexa LIOK
OITMCHIBATD, 0OBACHATH https://m.edsoo.ru/ff0d4614

OoKcHIax

CCTCCTBCHHOHAYYHBIC SIBJICHUA.
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XapakTepu3oBaTb U CpPaBHUBATh
SIBJICHUS, (baxThlI.
WurteprnperupoBaTth  JaHHBIE U
UCIIOJIb30BATh JIOKA3aTENILCTBA.

12 BrimosHsaTh [IPaKTUKO-
HezeIst OpUEHTUPOBaHHBIE 3aJaHUsI. YMeETh
OIMCHIBATH, OOBACHATH
93 Crioco0bl MoJTy4eHHUst KUCIOPO/ia B J1a00PaTOPUU U | ecTecTBCHHOHAYUYHbIC SABJICHUS. bubnunoreka [JOK
MPOMBINUIEHHOCTH. [IpruMeHenune kucaopoaa XapakTtepu3oBaTb U CpaBHUBATh https://m.edsoo.ru/ff0d497a
SIBJICHUS, (baxThI.
WurtepnpetrupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJbCTRA.
12 BeimonHsTh MPAKTUKO-
HezeIst OpUEHTHUPOBaHHBIC 3aTaHUsI. YMeETh
Temnosoii > GeKT XUMUUECKOi peakuuu, nonsrue | ONHCPIBATE, OOBACHATH
24 0 TEPMOXHUMHYECKOM YpaBHEHUH, 3K30- U CCTCCTBCHHONAYHHBIC ABJICHHA. bubmmorexa LIOK
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLUAX - (baKTL.
WHuTepnpeTrupoBaTh  JaHHbIE U
MCII0JIb30BaTh JOKA3aTelbCTRA.
13 BeimonHsTh MPAKTUKO-
Hezest OpUEHTUPOBAHHBIE 3aJaHUA. YMETh
OIHCHIBATH, OOBSACHATH
o5 TornuBo (HedTh, yroas U MeTaH). 3arpsi3HeHHE €CTeCTBEHHOHAYUHbIE SIBIICHUS. bubnuoreka [IOK
BO3/lyXa, CIIOCOOBI €ro MPeIOTBPALICHHS XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/ff0d4c4a
SIBJICHMS, bakThI.
WnTepnpeTrupoBaTh  JaHHbBIE U
HCII0JIb30BATh JOKA3aTEJIbCTBA.
13 BeimonHsTh MPAKTUKO-
Hezens OpUEHTUPOBAHHbBIE 3aJaHUA. YMEThb
OTHCHIBATH, OOBSACHATH
26 IIpakriaeckas pabora Ne 3 o Teme «Ilony4eHHe | ecrecTBeHHOHAYYHBIE SIBIICHUS. bubmuoreka [IOK
1 coOupaHue KUCI0po/ia, U3yUeHHUe ero CBOMCTB» | XapakTepu3oBaTb U CPaBHHUBATh https://m.edsoo.ru/ff0d4ae2
SIBJICHMUS, bakThI.
WnTepnpeTrupoBaTh  JaHHBIE U
HCII0JIb30BATh JOKA3aTEJIbCTBA.
14 Bomopon — anemMeHT u mpocToe BEmecTBO. BeimonasaTh MPaKTHUKO- bubmuorexa [JOK
21| wenens OpPUEHTUPOBAHHbBIE 3aJaHUA. YMEThb

Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0
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OIIMChIBATD, 00BACHATH

€CTECTBCHHOHAYYHBIC SIBIICHUSL.
XapakTepu3oBaTh M CPaBHHBATh
SIBJICHUS, (baxThI.

WurtepnpetupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.

14 BrinosHsaTh [IPaKTUKO-
Hezenst OPUEHTUPOBAaHHBIC 3aJaHUs. YMeEThb
OIMCHIBATD, OOBSICHATH
28 ®duznueckre 1 XMMHYECKHE CBOMCTBA BOJIOPOIA. €CTECTBEHHOHAYYHbIE SIBJICHHSL. bubnuoreka [IOK
[Ipumenenue Bogopoaa XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/ff0d4ddo
SIBJICHUS, (haKThl.
WHTepnpetupoBaTh  JaHHbBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.
15 BrimosHaTe [IPAKTUKO-
Hezenst OPUEHTUPOBAaHHBIE 3aJaHUs. YMEThb
OIMCHIBATH, OOBSACHATH
29 TTOHSITHE 0 KHCIOTAX H COISX €CTECTBEHHOHAYYHBIE SIBJICHUS. bubanorexa IIOK
XapakTepu3oBaTb W CPaBHUBATH https://m.edsoo.ru/ff0d50d2
SIBJICHMS, (haKTBhI.
WnTepnpeTrupoBaTh  JaHHbBIE U
HCII0JIb30BaTh JOKA3aTEJIbCTBA.
15 BrimosnHsaTh MIPaKTUKO-
Hezens OpUEHTUPOBAaHHBIE 3aJaHUS. YMEThb
OTHCHIBATH, OOBSACHATH
30 Crioco0sl Mosty4eHus Bo0poa B 1abopaTopuu CCTECTBCHHOHAYHHBIC ABJICHHA. bubmmorexa LIOK
XapakTtepu3oBaTb M CPaBHUBATh https://m.edsoo.ru/ff0d4ddo
SIBJICHUS, (baxThlI.
WuTepnpetupoBaTh  JaHHbBIE U
HCII0JIb30BAaTh JOKA3aTEIbCTBA.
16 BrimonHsaTe MIPAaKTUKO-
Hesens OpUEHTUPOBAaHHBIE 3aJaHUS. YMEThb
OTHCHIBATH, OOBSACHATH
31 IIpakriaeckas pabora Ne 4 o Teme «Ilony4eHHE | ecrecTBeHHOHAYYHBIE SIBIICHUS. bub6nuorexa [IOK
1 coOupaHue BOAOPOa, U3yUEHHE €ro CBOMCTBY XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/ff0d4f42
SIBJICHUS, (baxThlI.

WNHTtepnpeTupoBarh  JaHHbIE WU
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
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16 Boinonuarte MPaKTHKO-
Hezenst OpUEHTUPOBAHHBIC 3aTaHUSI. YMETh
OTHCHIBATH, OOBSCHATH
. . €CTECTBEHHOHAYYHbBIC SIBJICHUSI. bu6moreka LIOK
32 Mosipablii 00bEM ra3oB. 3aK0H ABOTaIpo
XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/ff0d542e
SIBJICHUS, (baxThI.
WurtepnpetupoBaTh  JaHHBIE U
WCIIOJIh30BATH JI0KA3aTEJILCTBA.
17 BrImosiHATh IPAKTUKO-
HezeIst OpPUEHTUPOBAHHBIC 3aJaHHs. YMETh
Brruuciienus 00b8Ma, KOIMYECTBA BelllecTBa raza | OMHChIBATh, O0BACHATH
€CTECTBEHHOHAYYHBIC SIBJICHUSI. bu6moreka LIOK
33 10 €T0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WU
. XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/ff0d55a0
00BEMY
SIBJICHUS, (haKThl.
WnTtepnpetupoBaTh  JaHHBIE U
WCIIOJIh30BATH JIOKA3aTEJILCTBA.
17 BemonssTh PaKTUKO-
HEACIA OpPUEHTUPOBAHHbBIE 3aJaHUs. YMETh
Brluncienns 06bEMOB Ia30B 110 YPABHEHUIO ONHCBIBATD, OOBACHSATH
- €CTECTBEHHOHAYYHbIE SIBJICHUS. bub6anorexa IIOK
34 peaxkiuy Ha OCHOBE 3aKOHA 00BbEMHBIX
. XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Ta30B
SIBJICHUS, (baxThlI.
WuTepnpeTpoBaTh  JaHHBIE U
UCIOJIb30BATH JI0KA3aTEJILCTBA.
18 BeimonHsTh MPAKTUKO-
HEACTA OpPHUEHTUPOBAHHBIE 3aJaHusA. YMETb
OIHCHIBATH, OOBSICHSTH
. TECTBEHHOHAYYHBI SIBJICHUSL. bubmmorexa [IOK
35 OusnuecKue U XUMUIECKHAE CBOWCTBA BOJIBI CCTCCTBCHHOHAYHHRIC © 1
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/ff0d587a
SIBJICHUS, (baxThlI.
WHTepnpeTpoBaTh  JaHHBIE U
WCIOJIb30BATH JI0KA3aTEJILCTBA.
18 BrimonHsTh MPAKTHKO-
Hezelst OpUEHTUPOBAHHBIC 3aTaHUSI. YMETh
o OITUCHIBATH, OOBSICHATD bubnnorexa [IOK
36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAMKATOpAX
€CTECTBEHHOHAYYHbIE SIBJICHUS. https://m.edsoo.ru/ff0d59e2

XapakTepu3oBaTb W CPaBHUBATH
SIBJICHMS, (bakThI.
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WuTtepnpeTrupoBaTh  JaHHBIE U
HCIIO0JIb30BaTh JJOKA3aTeNIbCTBA.

19 BrinosHsaTh [IPaKTUKO-
Heses OpPUEHTUPOBAHHbIC 3aJaHMs. YMETh
Bopa kak pactBopuTtens. HachleHHbIe 1 OIMCBIBATD, OOBACHATH
37 HEHAaChIILIEHHbIE pacTBOpbI. MaccoBas 10115 CCTECTBCHHOHAY'HBIC ABJICHHA. bubmmorexa LIOK
XapakTepu3oBaTb U CPaBHUBATH https://m.edsoo.ru/ff0d5b40
BELIECTBA B pacTBOpE SIBIICHH, (baKTL.
WnTepnperupoBaTb  JaHHblE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.
19 BrinosHsaTh [IPaKTUKO-
Heses OPUEHTUPOBAHHbIC 3aJaHMs. YMETh
I[MpakTuueckas pabora Ne 5 110 Teme OIMCBIBATD, O0BACHATH
38 «IIpuroroBieHue pacTBOPOB € ONPEACIEHHON CCTCCTBCHHONAYHHBIC ABJICHHA. bubmmorexa LIOK
. . R Xapakrtepu3oBaTb W CPaBHHUBATh https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JI€il paCTBOPEHHOT'O BEILIECTBAY B — (baKTBL.
WnTepnpeTrupoBaTh  JaHHbIE U
UCIOJIb30BATH JI0KA3aTEJIbCTBA.
20 BrimosHsaTe [IPAaKTUKO-
Heses OPUEHTUPOBAHHbIC 3aJaHMs. YMETh
OIHCHIBATH, OOBSACHATH
39 KontponsHas padora Ne2 no teme «Kucnopon. €CTeCTBEHHOHAYUHbIE SIBIICHUS. bubnuoreka [IOK
Bonopoxn. Bona» XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/ff0d6342
SIBJICHUS, (baxThlI.
WnTepnpetupoBaTh  JaHHbBIE U
HCII0JIb30BAaTh JOKA3aTEJIbCTBA.
20 BrimonHsaTh MIPaKTUKO-
He e OpPUEHTUPOBAHHbBIC 3aJaHMs. YMETh
OIHCHIBATH, OOBSACHATH
40 OKCHIbI: COCTAB, KIIACCH(HUKALINS, HOMEHKIATYpa | oo oo @ bonHOHAYHHRIC ABJICHHA. bubmorexa LIOK
XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/ff0d664e
SIBJICHUS, (baxThlI.
WnTepnpeTrupoBaTh  JaHHBIE U
HCII0JIb30BAaTh JOKA3aTEIbCTBA.
21 BrinosnHsaTh MIPAKTUKO-
41 | Herema Ilosy4yeHne 1 XUMAYECKHE CBOMCTBA KHCIIOTHBIX, | OpHEHTHPOBAHHEIE 3aJaHMS. YMeTh bub6nuorexa [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB ONHUCHIBAT, OOBSICHITH https://m.edsoo.ru/ff0d664e

CCTCCTBCHHOHAYYHBIC SBJICHUA.
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XapakTepu3oBaTb U CpPaBHUBATh
SIBJICHUS, (baxThlI.
WurteprnperupoBaTth  JaHHBIE U
UCIIOJIb30BATh JIOKA3aTENILCTBA.

21 BeimonHsTh MIPAKTUKO-
Hezerns OpPUEHTUPOBAHHbBIE 3aJaHUA. YMETh
OIMCHIBATH, OOBACHATH
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, €CTEeCTBEHHOHAYYHbIE SBJICHUS. bubnunoreka [JOK
HOMEHKJIAaTypa XapakTtepu3oBaTb U CpaBHUBATh https://m.edsoo.ru/ff0d67ca
SIBJICHUS, (baxThI.
WNurepnipetupoBarh ~ JaHHbIE U
HCII0JIb30BaTh J0KA3aTeJbCTRA.
22 BeimonHsTh MPAKTUKO-
Hezerns OpPUEHTUPOBAHHbBIE 3aJaHUA. YMETh
OIMCHIBATh, OOBSACHATH
43 [TonydyeHue 1 XuMHYECKHE CBOMCTBA OCHOBaHUU CCTCCTBCHHONAYHHBIC ABJICHHA. bubmmorexa LIOK
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/ff0d67ca
SIBJICHHS, (haKTBhI.
WHuTepnpeTrupoBaTh  JaHHbIE U
HCII0JIb30BATh JJOKA3aTeJIbCTBA.
22 BeimonHsTh MPAKTUKO-
HeZes OpUEHTUPOBAaHHBIE 3aJaHUs. YMEThb
OIHCHIBATH, OOBSACHATH
44 Kucnotsl: cocras, kinaccudukanus, HOMEHKIATypa CCTECTBCHHOHAYHHBIC ABJICHHA. Bubmiorexa LIOK
XapakTepu3oBaTb W CPaBHUBATH https://m.edsoo.ru/ff0dfee2
SIBJICHMS, bakThI.
WnTepnpeTrupoBaTh  JaHHbBIE U
HCII0JIb30BATh JOKA3aTEJIbCTBA.
23 BeimonHsTh MPAKTUKO-
HeJens OpUEHTUPOBAaHHBIE 3aJaHUS. YMEThb
OTHCHIBATH, OOBSACHATH
45 [Tonyuenue n XMUMHUYECKHE CBOMCTBA KHCIIOT CCTECTBEHHOHAYHHbIC ABJICHHA. Bubmiorexa LIOK
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/ff0dfee2
SIBJICHMUS, bakThI.
WnTepnpeTrupoBaTh  JaHHBIE U
HCII0JIb30BATh JOKA3aTEJIbCTBA.
23 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI Boinonuarte MPaKTHKO- bub6nuorexa [IOK
46 Hezens OpUEHTUPOBAHHBIE 3aJaHUs. YMEThb

IMOJIYUCHU A, XUMHUYCCKUEC CBOMCTBa

https://m.edso0.ru/00ad9474
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OIIMChIBATD, 00BACHATH

€CTECTBCHHOHAYYHBIC SIBIICHUSL.
XapakTepu3oBaTh M CPaBHHBATh
SIBJICHUS, (baxThI.

WurtepnpetupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.

24 BeimonHsTh MIPAKTUKO-
Hezenst OpUEHTUPOBAHHbIE 3aJaHUsA. YMETh
I[IpakTryeckas pabora Ne 6. Pemenue OIMCBIBATD, O0BACHATH
47 JKCIEPUMEHTAIIBHBIX 3a1a4 110 TeMe « OCHOBHbIE CCTECTBEHHOHAYHHbIC ABJICHHUA. bubmmorexa IOK
. XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COEAMHEHUI ABJICH, (baKThL.
WNurepnipetupoBath  JaHHbIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.
24 BeimonHsTh MPAKTUKO-
Hezenst OpPUEHTUPOBAHHBIE 3aJaHUA. YMETh
OIMCHIBATH, OOBSACHATH
48 I'enernueckas cBsA3b MEKy Kilaccamu €CTECTBEHHOHAYYHbIE SIBJICHUSL. bubnuoreka [IOK
HEOPraHWYECKUX COCTUHEHUI Xapakrtepu3oBaTb M CPaBHHUBAaTh https://m.edsoo.ru/00ad9a50
SIBJICHMS, (haKTBhI.
WnTepnpeTrupoBaTh  JaHHbBIE U
HCII0JIb30BaTh JOKA3aTEJIbCTBA.
25 BeimonHsTh MPAKTUKO-
Hezens OpUEHTUPOBAaHHBIE 3aJaHUS. YMEThb
OTHCHIBATH, OOBSACHATH
49 O060011eHre U cucTeMaTU3alys 3HaHUH CCTECTBEHHOHAYHHRIC ABJICHHA. Bubmiorexa LIOK
XapakTepu3oBaTb W CPaBHUBATH https://m.edsoo.ru/00ad9ch2
SIBJICHMUS, bakThI.
WuTepnpetupoBaTh  JaHHbBIE U
HCII0JIb30BAaTh JOKA3aTEIbCTBA.
25 BrimonHsTh MPAKTHKO-
Hesens OpUEHTUPOBAaHHBIE 3aJaHUS. YMEThb
OTHCHIBATH, OOBSACHATH
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE €CTeCTBEHHOHAYUHBIE SIBIICHUS. bub6nuorexa [IOK
KJIACChl HEOPTraHUYECKNUX COCTMHEHMM" XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/00ad9ela
SIBJICHMUS, bakThI.

WNHTtepnpeTupoBarh  JaHHbIE WU
HCIIOJIb30BATh JOKA3aTeJIbCTBA.



https://m.edsoo.ru/00ad9b7c
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Paznen 3 «Ilepuoauveckuii 3axon u [lepuoanyeckasi cucrema xumudeckux 1eMeHToB JI. U. MenjaesneeBa. CTpoeHue aToMoOB.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE peakumn» (18 yacos)

26

BrinosHsaTh MIPAKTUKO-
Hezerns OpPUEHTUPOBAHHbBIE 3aJaHUA. YMETh
[lepBble MOMBITKH KJIACCH(PHUKAIMA XUMUYECKUX OTHCPIBATD, OOBACHATS
51  lomsmme o rovimax cxomusix | SCTCCTBCHHOHAYHHbIC SIBJICHUSA. bubanoreka IIOK
3JIEMEHTOB py )i\ ,
EMOHTOR XapakTepu3oBaTb M CPaBHUBATH https://m.edsoo.ru/00ad9ffa
SIBJICHHS, (haKThl.
HNHureprpetupoBarb  JaHHBIE U
HCIIOJIb30BATh JI0KA3aTEJIbCTBA.
26 BrinosHsaTh [IPaKTUKO-
Hezens OpPUEHTUPOBAHHBIE 3aJaHUA. YMETh
OIMCBHIBATB, OOBSACHATH
52 [Iepuonnueckuii 3akoH u [leproanueckas cucremMa | €CTECTBEHHOHAYYHbIE SIBJICHUSL. bubmorexa [IOK
XuMuyeckux ieMeHToB /. . Menneneesa XapakTtepu3oBaTb M CPaBHUBAaTh https://m.edsoo.ru/00ada52c
SIBJICHMS, (haKTBhI.
HNHtepnpetupoBatb  JaHHBIE U
HCII0JIb30BATh JJOKA3aTeJIbCTBA.
27 BrimossaTh [IPAKTUKO-
Hezens OpPUEHTUPOBAHHBIE 3aJaHUA. YMETh
OIHCHIBATB, OOBSACHATH
53 O e — €CTECTBEHHOHAYYHEIE SIBJICHUS. bub6nmnorexa IIOK
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/00ada52c
SIBJICHUS, bakThI.
WNHtepnipeTupoBarh  JaHHBIE U
HCIIOJIb30BATh JOKA3aTENIbCTBA.
27 BrimonHsaTh MIPAaKTUKO-
HeJemns OpPHUEHTUPOBAHHBIE 3aJaHusA. YMETb
OIHUCHIBATB, OOBSACHATH
54 Crpoenne artomoB. CocTaB aTOMHBIX fJEp. | ECTECTBEHHOHAYYHbIE SIBJICHUSL. bubimoreka IIOK
N3oronst XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/00ada342
SIBJICHMUS, (bakThI.
WNHrepnipetupoBarh  JaHHBIE U
HCIIOJIb30BATh JOKA3aTENIbCTBA.
28 BrimosnHsaTh MIPAKTUKO-
s5 | motenn CrtpoeHne  3IEKTPOHHBIX } 000JI04eK  aTOMOB OPHCHTHPOBAHHBIC 3a7aHMs. YMCT Bu6miorexa [IOK
anemenToB Ilepumonmueckonn cucremsr [J[. M. _
Menereena OINNCHIBATD, 00BSACHITH https://m.edsoo.ru/00ada6bc
€CTECTBEHHOHAYYHbIE SIBJICHUSL.
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XapakTepu3oBaTb U CpPaBHUBATh
SIBJICHUS, (baxThlI.
WurteprnperupoBaTth  JaHHBIE U
UCIIOJIb30BATh JIOKA3aTENILCTBA.

28 BeimonHsTh MIPAKTUKO-
HEACIA OpPUEHTUPOBAHHbBIC 3aJaHUs. YMETh
XapakTepHCTHKa XMMUUECKOTO dJIEMEHTa [0 ero | o oo bath, 00BACHSTE
P p . €CTECTBEHHOHAYUYHbIE SIBIICHUS. bubanoreka IIOK
56 nosoxkenuto B Ilepuopnueckoit cucreme JI. W. _
XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/00ada824
Menpeneena
SIBJICHUS, (baxThI.
WNutepnpetupoBath JAHHBIE u
HCIIOJIB30BATh JI0KA3aTEC/IbCTBA.
29 BeimonHsTh MPAKTUKO-
HEACIA OpPUEHTUPOBAHHBIE 3aJaHUs. YMETh
3nauenue lleproauyeckoro 3akoHa Juisi pa3BUTHS OIHCLIBATE, 00BACHSTE
P P . . | €CTECTBEHHOHAY4YHEIC SIBJICHUS. bub6anorexa IIOK
57 Hayku U npaktuku. [[. 1. MeHnneneeB — y4d€Hblid, _
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/00ada96e
[e1aror 1 rpakJaHuH
SIBJICHHS, (haKTBhI.
NHuTtepnpeTupoBath JTAaHHBIE U
HCIIO0JIb30BATH JI0KA3aTENIbCTBA.
29 BeimonHsTh MPAKTUKO-
HEACTSA OpPHUEHTUPOBAHHBIE 3aJaHusA. YMETb
OIHCHIBATB, OOBSACHATH
58 ONEeKTPOOTPULATENIBHOCTh ATOMOB XHMHUYECKHX | €CTECTBEHHOHAYYHbIE SIBJICHHS. bubanoreka IIOK
JJIEMEHTOB XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/00adaab8
SIBJICHUS, (baxThlI.
NHuTtepnpeTupoBath JTAaHHBIE u
HCIIOJIb30BATh JOKA3aTENIbCTBA.
30 BeimonHsTh MPAKTUKO-
HEJIeIs OpPUEHTUPOBAHHBIE 3aJaHusA. YMETb
ONMCBHIBATH, OOBSACHATH
59 €CTECTBEHHOHAYYHEIE SIBJICHUS. bubnmnorexa IIOK
NonHas xumuyeckas cBs3b .
XapakTepu3oBaTb W  CPaBHUBATH https://m.edsoo.ru/00adac34
SIBJICHUS, (baxThlI.
WNHuTtepnpeTupoBath JTAaHHBIE u
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
50 30 " BrImonHAT MPaKTHKO- bubnnorexa [JOK
BAJICHTHAS MOJISIPHAs XUMHUYECKAsI CBA3b
HeNeId opae OTAp cerai e OPHCHTHUPOBAHHbIC 3afaHusi. YMeTb |  https:/m.edsoo.ru/00adaab8
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OIIMChIBATD, 00BACHATH

€CTECTBCHHOHAYYHBIC SIBIICHUSL.
XapakTepu3oBaTh M CPaBHHBATh
SIBJICHUS, (baxThI.

WurtepnpetupoBaTh  JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.

31 BeimonHsTh MIPAKTUKO-
HEACIA OpPUEHTUPOBAHHbBIC 3aJaHUs. YMETh
OIIMCHIBATb, OOBSCHATH
61 KoBaneHTHas HenossspHas XuMU4ecKasi CBsI3b CCTCCTBCHHOMAYHHbIC ABICHHA. bubamotexa [IOK
XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/00adaab9
SIBJICHUS, (haKThl.
HNurepnpetupoBaTh  JaHHbBIE u
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
31 BeimonHsTh MPAKTUKO-
HEACIA OpPUEHTUPOBAHHBIE 3aJaHUs. YMETh
OIMCBHIBATB, OOBSACHATH
62 CreleHb OKHCIICHIS €CTECTBEHHOHAYYHBIE SIBJICHUS. bubanorexa IIOK
XapakTepu3oBaTb W CPaBHUBATH https://m.edsoo.ru/00adae28
SIBJICHMS, (haKTBhI.
WNHtepnipeTupoBarh  JaHHBIE U
HCIIOJIb30BATh JOKA3aTEJIbCTBA.
32 BeimonHsTh MPAKTUKO-
HEACTA OpPHUEHTUPOBAHHBIE 3aJaHusA. YMETb
OIHCHIBATB, OOBSACHATH
63 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH CCTCCTBEHHOHAYHHRIC AABIICHIA. Bubamorexa LIOK
XapakTepu3oBaTb W CPaBHUBATH https://m.edsoo.ru/00adb076
SIBJICHUS, (baxThlI.
WNHtepnpetupoBarb  JaHHBIE U
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
32 BrimonHsTh MPAKTHKO-
HEJIeIs OpPUEHTUPOBAHHBIE 3aJaHusA. YMeETb
ONMCBHIBATH, OOBSACHATH
64 OKHCIITEIN 1 BOCCTAHOBU T €CTECTBEHHOHAYYHEIE SIBJICHUS. bubnmnorexa IIOK
XapakTepu3oBaTb W CPaBHUBATH https://m.edsoo.ru/00adb076
SIBJICHUS, (baxThlI.

WNHTtepnpeTupoBarh  JaHHbIE WU
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
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33 BoInoaHsTh PaKTHKO-
HeJens OpPUEHTUPOBAHHBIE 3aJaHusd. YMeETb
OIIMCHIBATS, OOBSCHATH
65 Kourponbhast pa6ora Ned 1o Teme «CTpoeHHE | €CTECTBEHHOHAYYHbIE SIBJICHUSL. bubnmorexa [IOK
aTomMa. XMMHYECKasi CBSI3b» XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/00adb486
SIBJICHUS, (baxThI.
WNHurepnpeTupoBath  JaHHBIE u
HCIIOJIB30BATh JOKA3aTeJIbCTBA.
33 BrinosnHsaTe MIPAKTUKO-
HeJe st OpPHUEHTUPOBAHHBIE 3aJaHusA. YMeETb
OIIMCHIBATS, OOBSCHATH
66 PesepBHblil ypok. O00011eHNE U cCUCTEMATHU3AlMsl | €CTECTBEHHOHAYYHbIE SIBJICHUSL. bubnmoreka [IOK
3HaHUI XapakTepu3oBaTb U CpPaBHUBATH https://m.edsoo.ru/00adb33c
SIBJICHUS, (haKThl.
HNurepnperupoBaTh  JaHHbBIE u
HCIIOJIb30BATh JOKA3aTeJIbCTBA.
34 BeimonHsTh MPAKTUKO-
HEACIA OpPUEHTUPOBAHHbBIE 3aJaHUs. YMETh
OIMCBHIBATB, OOBSACHATH
67 PesepBHbIit YPOK. O000111eHIE U CHUCTEMATU3ALUS €CTECTBCHHOHAYYHbIC SIBJICHUS. bubnuoreka I[HOK
3HaHUHN XapakTtepu3oBaTb M CPaBHUBATh https://m.edsoo.ru/00ad9ch2
SIBJICHUS, (baxThlI.
WNHtepnipetupoBarh  JaHHBIE U
HCIIOJIb30BATh JOKA3aTENIbCTBA.
34 BeimonHsTh MPAKTUKO-
HEACTA OpPHUEHTUPOBAHHBIE 3aJaHusA. YMETb
OIHCHIBATB, OOBSACHATH
68 PezepBHblil ypok. O6001IeHNE U CUCTEMAaTH3alMs | €CTECTBEHHOHAYYHbIE SIBJICHUS. bubmorexa [IOK
3HaHUHN XapakTtepu3oBaTb W CPaBHUBATh https://m.edsoo.ru/ff0d61c6
SIBJICHUS, (baxThlI.

WNHrepnipeTupoBarh  JaHHBIE U
HCIIOJIb30BATh JOKA3aTEJIbCTBA.
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KanenaapHo-reMaTn4eckoe mJiaHUPoOBaHue 1Mo npeaMery «Xumus» (9 kiace)
Ha 2023-2024 y4e0OHblii rog
Yunuteab: HeneseB A.A.

Ne Hara Tema ypoka ®opMupoBaHue PyHKIUMOHAIbHOMI DJIeKTPOHHbIE
ypo NpoBeIeHust rPaMOTHOCTH (uudposbie)
Ka
mwian | ¢akr o0pa3oBaTe/bHbIE
pecypcbl
Paznen 1 «BemecTBo u xumuueckue peakuuun» (17 yacon)
1 1 [lepuonnueckuii 3akoH. [lepuonnueckas cucrema bubnuorexa [JOK
HEACTA XUMHYeCKHX demMenToB JI. M. Menneneesa https://m.edsoo.ru/00adb59e
5 1 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB bubnnoreka [JOK
HEACTA XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 2 Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK
HezeIs HEOPraHUYeCKUX BEIIECTB https://m.edso0.ru/00adb7e2
4 2 Bunpl XuMH4eCKO#l CBSI3U U THUIIBI bu6mmoreka [IOK
HEAC KPHCTaJUIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
3 KontponsHas padora Nel no teme «IloBropenue u
5 HeAem yriyGlieHne 3HaHUI OCHOBHEIX pa3elioB Kypca 8 bubmmorexa LIOK
https://m.edsoo.ru/00adbac6
KJ1acca»
6 3 Knaccudukanms XuMuueckux peakiui mo bubnuoteka [JOK
HeJes Pa3IMYHBIM MPU3HAKAM https://m.edso0.ru/00adbch0
4 [ToHsTHE O CKOPOCTH XUMHUECKON pEeaKIInH.
7 Heqen [ToHsiTHE O TOMOTEHHBIX U TETEPOTCHHBIX bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
peaxIusax
4 [TonsiTre 0 XMMHYEecKOM paBHOBecHH. DaKTOpHI,
8 HEACTA BJIMSIFOIIME HA CKOPOCTH XUMHUYECKON PEaKIMU 1 bubmmorexa [IOK
https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS
9 > OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmmorexa LIOK
HEACIA https://m.edsoo.ru/00adcade
10 S) Teopust 3MEKTPOIUTHUUECKOM THCCOLMALINN. bubnnorexa [JOK
HEACT CusnbHBIE U ClTa0bIe HICKTPOJIUTHI https://m.edso0.ru/00adcd68
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11

6

HoHHbIe ypaBHEHMS peakui

bu6mmoreka [IOK

Heaems https://m.edso00.ru/00add448
6 XHWMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM B BuGnoreka LIOK
12 | Herem CBETE MMPEJACTABIEHHUH 00 2JIEKTPOTUTHYECKOM htts://m.edsoo.ru/00add5d8
JUCCOIUAITTT
7 XUMHYECKHE CBOMCTBA COJIEU B CBETE Butmorexa LIOK
13 | Heacm HpeCTaBIEHNUI 00 DIEKTPOIUTHIECKOM httos://m.edsoo.ru/00add8h2
JUCCOIUAITTT
14 ! [TonsTHe o rumpoan3e coei Bubmiorexa LIOK
Heaenst https://m.edso00.ru/00add9d4
8
15 Hezest O0600611eHre U crucTeMaTu3alus 3HaHU! h ttp:;gf;g;ﬁﬁi /I(SISZ (I:i<d 412
16 8 [IpakTuueckas padora Ne 1. «Pemenue bubnnorexa [JOK
Hezens AKCIIEPUMEHTAIIBHBIX 3a7au» https://m.edsoo.ru/00addbfa
9 KonTponbnas pabota No2 mo teme
17 | Heaem «DIEKTPOIINTHYECKAS TUCCOIHAIMS. X UMHUCCKUE bubnnorexa LIOK
https://m.edsoo.ru/00addecO
peaKkiuu B pacTBOPAX»
Pasnen 2 «HemeTa/uIbl M UX coeMHEHUsD) (25 yacoB)
18 9 OO0mas xapakTepuCTUKa TajoreHoB. XUMHUECKUE bubnuoreka [IOK
Hees CBOIICTBA Ha IIPUMepe XJI0pa https://m.edsoo.ru/00addfe2
19 10 Xnoposogopon. CosnsiHas KUCIOTa, XUMHUYECKHE bubnuoreka [IOK
HeJens CBOICTBA, OJIyYeHHUE, MPUMEHEHUE https://m.edsoo.ru/00ade104
20 10 IIpaktuueckas padora Ne 2 no teme «Ilomyuenue bubnnoreka [JOK
HEAeIIA COJISTHOM KHCIIOTBI, M3yUeHHE e& CBOWCTBY https://m.edso0.ru/00ade348
21 11 Beluncienuss 10 ypaBHEHUSAM — XMMHYECKUX bubnuoreka [IOK
Henens PEaKIuii, €CIIM OJIMH U3 PEArEHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
22 He;iﬂﬂ Oo6mas xapakrepuctuka 371eMeHToB VIA-rpynms h ttpf;jri?;(;zzii /EIC(; 16 43
12 AnnotponHsle Moaudukanuu cepsl. Haxoxnenue
23 | Hememwt cepbl M €& COENUHEHUH B IpHUpoae. XUMHUUECKUE bubmotexa [IOK
. https://m.edsoo.ru/00ade64a
CBOWCTBA CephI
24 12 CepoBomopon, CTpOCHHE, dbuzmveckue u bu6mmoreka [IOK
Henes XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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o5 13 Oxcunpl ceppl. CepHas KucaoTa, (PU3NUYECKHE H bubnnorexka [HOK
Henes XMMHUYECKHE CBOMCTBA, TPUMEHECHUE https://m.edsoo.ru/00adea28
13 XUMHUYECKUE peaklMM, JIeKaluue B  OCHOBE
26 HeACI HPOMBIIIIEHHOTO CHOCO0a IOJYyYEHUS CEPHOM bubnmoreka [IOK
KHUCJIOThl. XUMUYECKOE 3arpS3HEHUE OKPYKArOIIEH https://m.edsoo.ru/00adec8a
Cpelbl COeIMHEHUSIMU CEPhI
97 14 Brrunciienue MaccoBOM J10JM BBIXOJA MPOIYKTA bubmuorexa [JOK
Heens peakiuu https://m.edsoo.ru/00adec8a
14 OOmias XxapakTepUCTUKA 3JIEMEHTOB VA-TPyIIIbL.
28 | Hememw A30T, pacpocTpaHEHHE B IPUPOJE, PU3NUECKUE U Brbmzorexa LIOK
N https://m.edsoo.ru/00adeeab
XMMUYECKHE CBOWCTBA
29 15 AMMuak, ero (Qusuyeckue U  XUMHUYECKHE bubnuorexa [JOK
Henend CBOMCTBA, MMOIyYEHHUE U TIPUMEHEHHE https://m.edso0.ru/00adf004
30 15 [IpakTuueckas padora Ne 3 no teme «Ilomydyenue bubnmnoreka [JOK
Heens aMMHUaKa, U3y4eHHue ero CBOUCTB» https://m.edso0.ru/00adf180
31 16 A30oTHas KHCIIOTa, €€ (PU3NYCCKUE U XUMUYCCKHC bubmmoreka [JOK
Heens CBOWCTBA https://m.eds00.ru/00adf306
16 Hcnonb3oBaHue HUTPATOB M COJEH aMMOHHUS B
32 HeACT Ka4yecTBE MHHEPAIBHBIX yI00peHuil. XumMudeckoe bubmmoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeabl COCAUHEHUSIMU https://m.edsoo.ru/00adf518
azora
17 ®ochop. Oxcun dochopa (V) u dochopuas
33 | HeAem KUCIIOTa, (DU3MYECKHE M XHMHYECKHE CBOMCTBA, bubmmorexa LIOK
https://m.edsoo.ru/00adf68a
MOJTyYeHHE
17 Hcnonb3oBanue ¢docdaros B KayecTBe
34 | Henem MHHEPATbHBIX yI0OpEHUIA. 3arpsi3HeHHe bubmmorexa LIOK
. https://m.edso0.ru/00adfc20
IPUPOJHOM cpenbl hocharamu
35 18 VYrnepon,  pacnpocTpaHeHHWE B TMPHUPOJIE, bubnmnoreka [JOK
HeAeT (bu3nUecKue 1 XUMHUYECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
18 Oxcupel yriepoaa, uxX GU3ndeckue U XMMHUECKHe
36 | HeAem CBOMCTBA. DKOJIOTUUECKUE MTPOOIIEMBI, CBA3AHHBL bubmmorexa [TOK
po0sieMbl, CBSI3aHHBIE

¢ okcuzioM yriepona (1V)

https://m.edsoo.ru/00adfebe
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bu6mmoreka [IOK

37 HEACIA YTOTBHA KHCIIOTA H € COMH https://m.edsoo.ru/00ae006¢c
19 [Ipaktrueckas pabora Ne 4 mo teme "IlomydyeHue
38 | Heaem YIJIEKUCIOro rasa. KauecTBeHHas peakuus Ha bubmmorexa [TOK
https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
39 20 [lepBoHayasibHblE TIOHATHA OO0 OPraHUYECKUX bubnunoreka [HOK
Heaens BEILIECTBAX KAK O COSAUHEHUAX yTepoa https://m.edsoo.ru/00ae054e
40 20 Kpemuwuii u ero coequHeHus bubmmorexa LIOK
HCACIA https://m.eds00.ru/00ae080a
21 [Ipaktnyeckas  pabora Ne 5.  Pemenue
41 | Heaemi IKCIIEPUMEHTABHBIX 3a/1a4 10 TeMe «Baxueiirme bubnuotexa LIOK
https://m.edso0.ru/00ae0bf2
HEMETAJIJIbl U UX COCTUHEHUS
42 21 KonTponbnas pabora Ne3 mo teme «Baxueiiue bubnnoreka [JOK
Henest HEMETaJUTbl U UX COCAMHEHHUSD) https://m.edso0.ru/00ae0el18
Pazjnen 3 «Meta/uibl M UX coeqnHeHUsD (20 YacoB)
22 OO1miast XapakKTepUCTHKa XUMHUYECKUX 3JIEMEHTOB

43 HeneI —  MeTaioB.  Merajuinyeckass  CBSI3b M Bubaunorexa [IOK
METaJUIMYecKass  KpUCTaJUIM4yeckas  pemeTka. https://m.edsoo.ru/00ae103e
Du3nYeCKUe CBOMCTBA METAJIIIOB

44 22 XuMUYeCKue CBOMCTBa METAJIJIOB. bubmuorexa [JOK

HEneIs DIIEKTPOXUMHYECKHI PAJT HAPSHKEHUH METAIIIOB https://m.edso0.ru/00ae1156
23 OOmrre crocoObl momy4yeHus: MetamaoB. CIuliaBbl.

45 Henem BbiuncieHnss 10 ypaBHEHUSM  XUMHYECKHX Bbubarorexa [IOK
peaKkuuii, €ciIM OIWH W3 PEAreHTOB COAECPKUT https://m.edsoo.ru/00ae1156
pUMecH

46 23 [TonsiTHE 0 KOPPO3UH METAIIOB BuGmiorexa LIOK

HEACIA https://m.eds00.ru/00ae1278
24 bubnmoreka [JOK
47 HEACIL [Hemoumre MeTanet https://m.edsoo.ru/gan14b2
48 24 OxcuIbl ¥ THIPOKCHIBI HATPHS U KaTUs bubmmorexa LIOK
HEACIA https://m.edsoo.ru/00ae14b2
49 25 [IlemouyHo3eMeNbHBIE METAUIBl — KaJbIUH | bubnmnoreka [JOK
HeAeIA Maraui https://m.edsoo.ru/00ae15e8
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50 25 Baxxueiiime coeTUHEHNS KaJIbIHAS bubmorexa [TOK
HeJed 4 H https://m.edsoo.ru/00ael5e8
51 26 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI
HCIOCIIA
52 26 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTPaHEHUS bubmorexa LOK
Hezens Yerp https://m.eds00.ru/00ae1886
27 [Ipaktuyeckas padora Ne 6 mo Teme "XKEcTkoCTh bubmmorexa [IOK
53 HCIOCIIA = "
A BOJIbl U METOJIbI €€ YCTpaHEHUS https://m.edsoo.ru/00aelae8
27 bub e OK
94 AnroMuHUN nonorexa 1l
HeJeA https://m.edsoo.ru/00aelc64
55 28 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA bubmmorexa [IOK
HeACIA p p https://m.edsoo.ru/00aelc64
28 bubnuorexa IHOK
56 Kemneso nosmoreka Ll
HeJe 1 https://m.edsoo.ru/00ae1d86
57 29 Oxcupl, rugpokcuabl 1 conn xenesa (1) u xxenesa bubnnoreka [JOK
HenemA (1 https://m.edso00.ru/00ae35e6
58 29 O0001IeHrEe U CHCTEMATH3aMs SHAHNUH
Henens
30 [IpakTnueckass  pabora Ne 7.  Pemenue
59 | HeAemt SKCIIEPUMEHTAIBHBIX 3a11a4 110 Teme «BakHelmue bubmorexa [TOK
p https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COETUHEHUS
30 Bbrunciienuss 1Mo ypaBHEHHSM  XUMHYECKUX
60 HeAem peaKIuii, eci OUH U3 PEareHTOB JaH B U30bITKE bubnuoreka [IOK
WA COJEPKUT MPUMECH. BBIUUCIEHUS MacCcOBOU https://m.edsoo.ru/00ae1750
JIOJTY BBIXOJ1a TIPOAYKTA PEAKITUU
61 31 O000111eHIE U CUCTEMATH3AIU 3HAHUI
Henens
62 31 KontponsHast padora Ned mo teme «BaxHeiimme
HEACTA METAJUIBI U UX COCIUHEHUSD)
Pasnen 4 «Xumus n oxkpy:kawmas cpena» (3 yaca)
63 32 BemecTBa 1 MaTepuansl B IOBCEAHEBHON KU3HU bu6mmoreka [JOK
HeJIeNs YeJIoBeKa https://m.eds00.ru/00ae3f50
64 32 XHUMHUUYECKOE 3arpI3HEHNE OKPYKAIOIIEN CpeEIbI bubmorexa [TOK
HeJeA p Py B pedl https://m.edsoo.ru/00ae4270



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
https://m.edsoo.ru/00ae4270

65 33 Postb XUMUM B pellICHUH YKOJIOTHUECKUX MPoOIeM Bubmotexa [OK
HeJens https://m.edsoo.ru/00ae4270

66 33 PesepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN bubnnoreka [HOK
HEACTs 3HaHUNI https://m.edsoo.ru/00ae0d0a

67 34 Pe3zepBHblil ypok. O6001IEHNE U CUCTEMAaTH3 AL bubnuorexa [IOK
HEJEIA 3HAHUH https://m.edsoo.ru/00adb33c

34 PezepHblil ypok. O000IIeHNe U cucTeMaTH3alus bubmumoreka [IOK
68 | menens 3HAHUU https://m.eds00.ru/00ad9ch?
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