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MHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE TPEOOBAHUHN K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeIILHON MPOTpaMMbl OCHOBHOTO 00ImIero odpasoBanus, npeacraBieHHbix B @I'OC 000, a Taxxke Ha OCHOBE QenepabHON paboueit
MIPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIIETILIMU MPENoAaBaHus ydeOHOro npeamera « XumMus» B o0pa3oBaTelIbHbIX opranusanusx Poccuiickoit
denepanuu.

[IporpamMma mo xumuu Ja€T MpeAcTaBiIeHUE O IeNAX, oOmiel cTpateruu o0y4eHHs, BOCIUTAHUS U Pa3BUTHUS OOy4arolIMXCsl CpPelCTBaMU
y4eOHOro TpeaMeTa, YCTaHABIMBAeT o0sA3aTeNbHOE MPEAMETHOE COJAEpKaHHe, IPeayCMaTpUBAaET paclpeaeieHre €ero Mo Kiaccam H
CTPYKTYPUPOBAHUE 110 pasaciiaM 1 TEMaM MPOrpaMMBbl 10 XUMHUHU, OTIPEACIIACT KOJIMYCCTBECHHBIC U KAUCCTBCHHBIC XapaKTCPUCTUKU COJACPIKAHNA,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOy4arouuxcs, OMpeAenseT BO3MOKHOCTH MpeaMeTa Ui pealu3alud TpeOoBaHUM K pe3ylbTaTaM OCBOEHHUS
OCHOBHOI1 00pa30BaTeNIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHMsl, a TaKkke TpeOOBaHUM K pe3ynbTataM OOydeHHs] XMMHUH Ha
YpOBHE 1€l H3yueHHus MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENBHOW NESATENIbHOCTH OOYy4arolerocs Mo OCBOCHHUIO yueOHOTo
coJlep>KaHusl.

3HaHHE XUMUU CIIY)KUT OCHOBOHM Al (hOpMUPOBAaHUS MHUPOBO33PEHHUs OOYUaIOLIErocs, €ro MpeICTaBICHUH O MaTepUalbHOM €IUHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (POpMHUpyeMble XUMUEH MPEICTaBICHUS O B3aWMONPEBPALICHUIX SHEPTUU U 00 SBOJIIOIMH BELIECTB B IPUPOJIE, O
MyTSX pEIIeHUs] TI00ATBHBIX MPOOJEeM YCTOWYMBOTO DPAa3BUTHUsI UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, TMHUIICBOM M HKOJOTHUYECKOM
0€30MMacHOCTH, MPOOIIEM 3/IPAaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aldyd BO3MOXKHOCTEH Juis camopa3BUTHA M (POPMHpPOBAHMS KYJIbTYpbl JUYHOCTH, €€ o0meld u (QyHKIHMOHAILHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OOydaroluxcs, HABBIKOB HX CaMOCTOSITENIbHON y4deOHOMU
JeSITeNbHOCTH, PKCIEPUMEHTATbHBIX U HMCCIIEI0BATENIbCKUX YMEHUHM, HEOOXOIMMBIX KaK B MOBCEAHEBHOW >KM3HH, TaK U B MPOdECCHOHATBHOU
NesITeNIbHOCTH;

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero 0o0pa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHKCS CHCTEMbI MEpPBOHAYalIbHBIX
MOHATUNA XUMUHU, OCHOB HEOPTAHUUYECKOW XUMUU U HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX OHITHI OPraHUYECKOM XUMUHU.

CtpykTypa colepXkaHHUsd MpOrpaMMbl MO0 XUMHUHM C(HOpPMHpPOBaHA Ha OCHOBE CHUCTEMHOro mnoaxoia K e€ wusydeHuto. CopepikaHue
CKJIaJIbIBACTCSI U3 CHUCTEMbl MOHATUI O XMMMUYECKOM 3JIEMEHTE U BEIIEeCTBE U CHCTEMbl MOHATHH O XMMHYecKod peakiuu. O6Ge 3TH CHUCTEMBI
CTPYKTYPHO OpPTraHHU30BaHbI 110 MPUHIUITY TIOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOIO YPOBHS:
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— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonueckoro 3akoHa [[. . MeHaeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YEHHMsI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IPEJCTABICHUIN 00 3JIEKTPOJUTHUECKON AUCCOLMAIIMM BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUSA pacCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX M OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO
OT OJIHOTO YPOBHSI K JPYroMmy, BBINOJHSSA (QYHKUHUU OOBSCHEHHS M HPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEHM MPAKTHUYECKOTO
MIPUMEHEHUSI U TIOJyUEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpamMmbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHHIO IPEICTABICHUS O XUMHUUYECKOM COCTaBIISIONI e HaAyYHOW KapTUHBI MUpA B
JIOTUKE €€ CUCTEMHOMN MPHUPObI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJ/IaM MO3HaHus B Hayke. M3ydyeHrne XuMuu MPOUCXOIUT C
MIpUBJICYEHUEM 3HAHUM U3 paHee U3YYEHHBIX YUeOHBIX mpeaMeToB: «Okpyxatomuiit Mup», «buonorus. 5—7 kinaccb» u «Pu3mka. 7 Kiacey.

[Ipy u3yyeHHH XUMHMHM MPOUCXOIUT (POpPMHpPOBaHHE 3HAHWKA OCHOB XMMHUYECKOM HAyKH KaK OO0JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPaKTUYECKONH JESITeTbHOCTH YeJOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHMPOBOW KyJIbTyphl. 3ajada ydyeOHOro IpeiMeTra COCTOUT B
(hOopMUPOBAHNH CUCTEMbI XUMUUYECKUX 3HAHUN — BaXHEHUITNX (DAKTOB, IOHATHI, 3aKOHOB U TEOPETUICCKUX TOJIOKCHHUH, TOCTYITHBIX 00001IIeHNIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOILEHNN K HAyYHBIM METO/IaM TMO3HAHUS MPU W3YUYEHUH BEIIECTB U XUMUYECKHX pEeaKiui,
B (opMHpoBaHMM W pPa3BUTHUHM II03HABATEIbHBIX YMEHUW W MX NPUMEHEHMH B Y4eOHO-TIO3HABATENBbHOM M y4eOHO-UCCIIEOBATEIbCKOMN
NesITeIbHOCTH, OCBOCHUH MIPAaBUJI O€3011aCHOT0 OOpaIleHHsl ¢ BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3ydeHnn XMMUHM Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HaYEHHUE MPUOOPETH TaKHe 11eTH, KaK:

— (opMUpOBaHNE UHTEIIEKTYalIbHO Pa3BUTOM JMUHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY PUHSITHIO
pelIeHni, cocoOHOM afanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;

— HanpaBlIEHHOCTh OOy4YeHHS Ha CHCTEMAaTH4YeCKoe MPHOOIIeHHE OOydaroUmMXxcs K CaMOCTOSTEIbHOW MO3HABATENbHOM NEATeIbHOCTH,
HayYHBIM METOJIaM MO3HAHUS, POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— (dopmupoBaHue y OOy4yarOHMIMXCS TyMaHUCTUYECKUX OTHOILICHUH, MOHUMAaHUS IIEHHOCTM XUMHUYECKHX 3HAaHUW [UIsi BBIPAOOTKHU
9KOJIOTHYECKU 11eJIeCO00pa3HOro MOBEJIEHUS B OBITY M TPYIOBOW MAEATEIBHOCTH B LEISX COXPAHEHHUS CBOETO 370POBbS U OKpYXKaromiei
MIPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHTAHUIO Ha OCHOBE YCBOEHHs OOIIEYes0BEYECKUX
LIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(UIIs M HaNpaBJIEHHOCTH JallbHEHIIero ooyuyeHusl.

OO11ee yuCIIO 4acoB, OTBEAEHHBIX /ISl U3YUEHUsI XMMHMU Ha YpOBHE OCHOBHOTO 00111ero o0Opa3oBanus, coctaBiseT 136 yacoB: B 8 kiiacce —
68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEIETIO).



COJEPKAHUE OBYYEHUSA

8 KVIACC

IlepBoHayaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponbs XuMuu B )KU3HU YelloBeka. XUMUs B cucTtemMe HayK. Tena u BeuiectBa. dusnueckre cBOKWCTBA BELIECTB. ArperaTHoOe
cocrosiHue BemecTB. [IoHsATHE 0 MeTO1aX TTO3HAHUS B XUMHHK. YucThie BemecTBa 1 cMecH. CriocoObl pa3/ienieHus: cMecei.

ATOMBI 1 MOJIEKYITBI. XUMUYECKHE dIeMeHThI. CHMBOJIBI XUMHUECKUX dJIEMEHTOB. [IpocThie U CIIOKHBIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE
YUEHHE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENBHAS aTOMHAas
Macca. OTHOCHUTEIbHAS MOJIEKYISIpHast Macca. MaccoBas JI0J1si XUMHYECKOTO 3JIEMEHTa B COCTUHCHIUH.

KonnuecTtBo BemectBa. Moss. Mousipaas macca. B3auMoCBSI3b KOJIMYECTBA, MACChl M YKCIIa CTPYKTYPHBIX €IMHUIL BelecTBA. Pacuérel no
bopmMyTaM XUMHUYECKAX COSTUHEHHA.

du3nuecKkue U XMMUIECKUE SBIICHUS. XUMHUUECKas peaknus U e€ Mpru3HaKu. 3aKOH COXPAHEHHUSI MacChl BEIIECTB. XMMUYECKHE YPaBHEHHUS.
Knaccudukanus XuMuueckux peakiui (CoequHEHMS, Pa3I0KEHUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYAOH, MpaBujiaMyd paboOTHl B jabopaTopuu U mpuémamu oOpareHus: ¢ j1abopaTOpHBIM 00OpYIOBaHHUEM,
M3y4YeHUEe W omucaHue (U3NUECKHX CBOMCTB 00pa3IloB HEOPraHMYECKUX BEIIECTB, HaOMoneHHe (HU3ndecKux (TJIaBJICHUE BOCKA, TAasHHE JIbJa,
pacTupaHue caxapa B CTYNKE, KUIEHHE M KOHACHCAlUs BOAbI) M XHMHUYECKUX (TOpEHUE CBEUYH, MpOKaJIMBaHUE METHOM MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCJIOTOW) SIBJCHUM, HAOJIIOACHHE W ONHCAHHWE MPHU3HAKOB MPOTEKAaHUS XMMHYECKHX PeaklHil (pa3ioxeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pasnoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJEHCTBHE jKele3a C
pactBopom conu menu (), u3ydenue crmocoOOB pazfienieHus cMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BBIAPUBAHHUE, TUCTHIUISAIIMS,
xpomaTtorpadus, mpoBeeHNE OYUCTKHU TTOBAPEHHON COJIM, HAOMIO/IEHUE U OMHCAHKUE Pe3y/IbTaTOB MPOBEICHUS OTBITA, MILTIOCTPUPYIONIETO 3aKOH
COXPaHEHHUS MACChI, CO3JaHUE MOJIeTe MOJIEeKY (IIapOCTEPIKHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpocroe BemecTBo. HaxoxkaeHue kuciopoaa B npupoje, Gu3nyeckue u
XUMHUYECKUe cBoicTBa (peakiuu ropeHus). Oxcunapl. [lpumenenuwe kucrnopoaa. CrnocoObl TMOJNydeHHUS KUCIOpoJa B JIaOOpaTOpUM H
npoMelIeHHocTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alioTporHas MoaupuKalus KHCIOpoa.

TernnoBoit 3pPexT XuMudeckoi peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U IHAOTEPMUUYECKUE PEaKIHH. TOIUIMBO: yrojib U METaH.
3arps3HeHue Bo3/lyXa, yCUIeHne MapHUKOBOTO 3¢ dekra, pazpylieHue 030HOBOTO CIIO0SI.
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Bomopox — smemeHT M mpocTtoe BemiecTBO. HaxoskneHue BoJIopoja B mpupoje, (GU3NYEeCKue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE,
crnocoObl oydeHust. KucnoTel u cou.

Monsipablii 00bEM Ta30B. Pacu€Thl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoiicTBa BoJbl. Boma kak pactBopurens. PacTBopsl. HacklllieHHbIE 1 HEHACBIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BELIECTB B
BoJie. MaccoBasi J0Jis BellecTBa B pacTBOpe. XMMHMUEcKHe cBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MpPUPOJE M B KU3HU YEJIOBEKA.
KpyroBopoT BojbI B ipupoie. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BO.

Knaccudpukanuss Heopranmyeckux coenuHeHuil. Oxcuapl. Knaccuduxanust oxcuaoB: coneoOpasyroniue (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbie) U HecoseoOpasyromue. Homenknarypa okcuoB. @uznyeckue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHrne okcuaoB.

OcnoBanus. Knaccuduxaims ocHOBaHMI: MIETOYM ¥ HEpaCTBOpUMbIe ocHOBaHMs. HoMmeHknaTypa ocHoBaHUNA. DU3NYECKHUE U XUMUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHre 0OCHOBaHM.

Kucnotel. Knaccudukanms xkucinor. Homenknarypa kucnot. @usndeckue U XMMUYECKHE CBOMCTBA KHUCIOT. Psi akTuBHOCTH MeTauioB H.
H. Bekerona. [lonyueHnue Kucior.

Comu. Homenknatypa cosieii. @u3nueckre 1 XMMHYECKHe cBoMcTBa cotiel. [lorydaenne conent.

I'enernueckas cBs3b MEXKAY KIaccaMy HEOPTaHUUYECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIpe/IeIeHHE COJIepKaHus KUCIOpoa B BO3AyXe, MOJIyYeHne, COOMpaHre, paclio3HaBaHUe U U3y4eHHe CBOMCTB KUCIOPOAa,
HaOJI0/IeHNEe B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOJAOM M YCJIOBMS BO3HHUKHOBEHHUS W TpPEKpallleHHs TopeHus (Imokapa), O3HAKOMJIEHHE C
oOpasliaMu OKCHJOB M OIMCAaHWE WX CBOMCTB, TNOJydeHHWE, COOMpaHHWE, paclo3HABaHWE W HW3yYEHHUE CBOWCTB BoJopoda (ropeHue),
B3auMoO/IeiicTBHE BoJopoaa ¢ okcuaoM meau (1) (BoO3MOKHO MCIIOIB30BaHUE BHACOMATEPHAJIOB), HAOIIOACHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM |
MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPHUTOTOBIEHHUE DPACTBOPOB C OMNpEAETIEHHOMN
MaccoBOM J0Jiell pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOJbI C MeTalylaMH (HATpUEeM U KaiblKeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE 00pa3ll0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/JEHNE U3MEHEHHUSI OKPACKU MHIUKATOPOB B
pacTBopax KHCIOT U IIefouei, uzydeHue B3aumojeicTBus okcuaa meau (I1) ¢ pactBopom cepHOI KHCIOTHI, KUCIOT C METaJlaMH, PeaKiuil
HEWTpalM3aluy, TOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOITO MeETajula JpPYyruM M3 pacTBOpa COJIM, pEILICHHE
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelnne KIacchl HEOPraHMYECKUX COCTUHEHUN.

IMepuonuveckuii 3akoH u I[lepunoanyeckasi cucrema xummu4deckux 3jeMeHToB [I. U. MenaeneeBa. CTpoenne atoMoB. XUMHYeCKAasi
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

IlepBble MOMBITKH KiacCU(UKAUN XUMUUYECKHX 21eMeHTOB. [IoHsATHE O IpyInax CXOJHBIX JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHbIE
MeTaJUIbl, FAJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCH/IbI U THAPOKCUIBI.



Ilepnoanueckuit 3akoH. Ilepuonnueckas cucremMa xumuudeckux sneMeHToB JI. M. MengaeneeBa. KopoTkonepuoaHas U JJIMHHO IEPUOAHAS
¢dopmsr [leproanueckoii cuctemMsl xumMuueckux snemenToB J[. M. Menaeneea. Ileproap! u rpymmbl. @U3HUECKUI CMBICIT TOPSIIKOBOTO HOMEDA,
HOMEPOB IEPHUOJA U IPYIIILI JIEMEHTA.

Crpoenue atomoB. CocraB aToMHBIX siiep. M3otonsl. DnekTpoHsl. CTpoeHHE MIEKTPOHHBIX 000104YeK aTOMOB HEpPBbIX 20 XMMHUYECKUX
anemMeHToB Ilepuomnueckont cucremsl . M. MenpgeneeBa. XapakTepuCTUKa XMMHYECKOIO 3JIEMEHTA IO €ro MNoJIoKeHHio B llepmoamueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHMsI pajnyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAIUIMYECKUX U HEMETAJJIMYECKMX CBOWCTB IO IpyInaM M
MIEPUOJAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoanueckod CHUCTEMBl XMMHUYECKHX JIEMEHTOB JUIsl Pa3BUTUS Hayku W npaktuku. JI. .
MenpeneeB — y4€HbIA U TPaKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJsipHAs U HEMOJSPHASA) CBA3b. DJIEKTPOO TPUIATEIbHOCTh XMMUUYECKUX 31€MEeHTOB. MloHHas CBSI3b.

Crenenp oxucneHusa. OKHCIUTEIBHO--BOCCTAHOBUTENBHbIE peakuuu. lIpomecchl OKHCIEHHMs W BOCCTaHOBIEHUA. OKUCIUTENN U
BOCCTaHOBHTEIN.

Xumuueckuit IKcnepumenm:

M3y4eHre 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/IEHCTBUE THAPOKCHIA IIMHKA C paCTBOPaMU KUCIIOT U 1e04eil, MpoBeIeHHue
OMBITOB, WJUTIOCTPUPYIOIIKX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLNi (TOpEeHHE, PEeaKIMK Pa3I0oKEHUs, COETUHEHNU).

Meostcnpeomemmnwie ceasu

Peannzanus MeXnpeaMeTHBIX CBA3€H IpU M3YYEHUH XMMHUH B 8 KJIacce OCYILECTBIIAETCS Yepe3 UCMOJIb30BAHNE KaK OOLIUX €CTECTBEHHO-
-HAYYHBIX [TOHATHUM, TaK U IIOHATHH, SIBJISIOLIMXCS CHCTEMHBIMU JIJIS OTACIIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOuire ecTeCTBEHHO--HAYYHbIE NMOHATHUS: HAYYHBIH (DAaKT, TMIOTE3a, TEOpUs, 3aKOH, aHAJIM3, CHUHTE3, Kiaccu(UKalus, NepHOAUYHOCTD,
HaOJI0IeHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aToM, MIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIBI, PaJAMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHN 3apsn,
BEILIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3, (pU3MUECKUe BEIMUUHBI, €IMHULIBI H3MEPEHUs, KOCMOC, IUIaHeThl, 3B€3/1bl, CoJHIIe.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIIbl, TOPHBIE OPO/IbI, [10JIE3HBIE UCKOTIAeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XumMH4ecKasi peakuus

Ilepnoguueckuii 3akoH. llepnonnueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B
U3MEHEHHH CBOMCTB XMMMUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOMAOB, Kallns, KalbLMs U UX COECOUHEHHN B COOTBETCTBUU C IOJIOKEHUEM
251eMeHTOB B [leproanueckon cucreMe U CTPOCHUEM UX aTOMOB.



Ctpoenue BemiecTBa: BHJIbI XMMHMUYECKOM CBsi3W. THUIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCHUMOCTh CBOWCTB BeIECTBA OT THIMA
KPUCTAJUIMYECKOM PEIIETKU U BUIa XMMUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIHUXCS K PasIUYHBIM KilaccaM
HEOPraHWYECKUX COCAMHEHUM, FTEHETUYECKas CBA3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukarus XMMHYECKAX PEAKIMHA 110 Pa3IMYHbIM MPU3HAKAM (II0 YHCITY U COCTaBY YYACTBYIOIINX B PEAKIIUU BEIIECTB, 110 TETIOBOMY
3pPeKTy, MO H3MEHEHHIO CTENEHEeW OKHUCICHHS XHMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHUIO KaTaiau3aropa). OK30- U
SHJIOTEPMUUYECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHECHHUSI.

[Tonsatue o ckopocTH XxuMU4Yeckor peakiuu. [lonarre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHX peakiusax. [[oHsITHEe 0 TOMOTEHHBIX U
rereporeHHbIX peakuusx. [Tonstue o karanusze. [loHssTHE O XMMUYECKOM paBHOBECUU. DAKTOPBI, BIUSIOMIAE HA CKOPOCTh XUMHUUECKON PEAKIIUU U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIC ~PEAKIIMH, DSJCKTPOHHBIN OaJaHC OKHUCIUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. (CocraBieHue
YpaBHEHUN OKUCIUTEIHLHO--BOCCTAHOBUTEILHBIX PEAKIIUMA C UCTIOIB30BAHUEM METO/Ia DJIEKTPOHHOTO OajiaHca.

Teopust >MEKTPOJIUTHYECKON NUCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUThI. KaTHOHBI, aHMOHBL. MeXaHu3M JIHCCOLMAIUU BEMIECTB C
pa3IMYHBIMU BUJAMU XUMUYECKOH CBsi3u. CTeneHp aucconuanui. CHUIbHBIC U C1a0bIe JIEKTPOJIHUTHL.

Peaknun monHOro oOMeHa. YCIOBHS MPOTEKAaHWs PEAKIMA MOHHOTO OOMEHa, TOJIHBIE W COKpPAIIEHHBIC MOHHBIE YPaBHEHUS DPEAKIUU.
CBoiiCcTBa KHCJIOT, OCHOBAaHWH W COJIEH B CBETE MPEACTABICHUN 00 AJIEKTPOJUTHYCCKON aucconuanuu. KadecTBEeHHBIE peakiMi HAa HOHBI.
[TonsiTuEe 0 THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICISAMHU KPUCTAUTMYECKUX PEMIETOK HEOPraHWYeCKHX BEIIECTB — METAUIOB W HEeMeTauioB (Tpadura M aiMasa),
CJIOKHBIX BEIIECTB (XJIOpUAA HATPHsl), UCCIECNOBAHNE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKIIMH OT BO3JECHCTBHS Pa3IUYHBIX (DAKTOPOB,
HCCIe0BaHUE IEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMAIIMHA KUCIIOT, IIEIOYEH U coJiel (BO3MOXKHO MCIOJIb30BaHUE BUCO
MaTepHuasoB), MPOBEJICHUE OTBITOB, HJUTFOCTPUPYIONTUX MPU3HAKH MPOTEKAHMS PEaKIii HOHHOTO 0OMeHa (00pa3oBaHUE OcajiKa, BBIJACICHUE rasa,
00pazoBaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEakIUi (TOpeHUe, peakIuH pa3oKCHHUS,
COCIMHECHMS ), pacliO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C IMOMOIILI0 KAUeCTBEHHBIX PEAKIIMN HAa HOHBI, PEIICHUE SKCTICPUMEHTAIBHBIX 3a]1a4.

HemeTanasl u X coeTHHEHHS

OO6mrast xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakKTEpHbIC CTENeHH OKuciaeHus. CTpoeHue M (PU3HUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpPE XJIopa (B3aUMOJICHCTBHE ¢ METAJNIaMU, HEMETaJlJIaMH, IIIeJI0YaMH ).
XnopoBogopoa. CoJisiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyYeHUE, IPUMEHEHHeE. [{elicTBHe Xopa U XJI0pOBOAOPOAa HA OPraHU3M YeJIOBEKaA.
Baxxneiiire XJ10puabl U UX HAXOXKICHUE B IPUPOJIE.



OOmas xapakrepuctuka »1meMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHble CTeNeHH okucieHus. CTpoeHue u
¢u3nvecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIINNA KUCIOPOIa U Cepbl. XMMUYECKHE CBOWCTBA CEPHI.
CepoBoyiopos, cTpoeHue, (GU3NYECKUEe M XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENM KHCIOTHBIX OKCHIOB. CepHasi KUCIOTA,
¢u3nvecKkrne 1 XMMHYECKHE CBOMCTBA (0OIIMe KaK MPEACTaBUTENs KJIacca KUCIOT U crienuduyeckne). XUMHUYECKHE PEaKIiy, JISKaIIUe B OCHOBE
IIPOMBIIIJIEHHOTO croco0a MOoJydyeHUs] cepHOM KucioThl. Ilpumenenue cepHoil kuciaoTel. CojM CEpHOM KHMCIOThHI, KAUECTBEHHAs peaklus Ha
cynbdar-uon. HaxoxaeHnue cepsl 1 €€ COeAMHEHMIA B IPUPOIC. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpe/ibl COSTMHEHUSIMH Cepbl (KHCIOTHBIE
TOX/IM, 3arpsI3HEHHE BO3/AyXa U BOJAOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

O6mast xapaktepuctuka dJaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTETEHH OKHUCICHHsS. A3OoT,
pacnpocTpaHeHue B NMpupoje, pu3ndeckue U XxuMuueckue cporictsa. KpyroBopot asora B mpupoje. AMMHUaK, ero (pu3nueckue U XUMUYECKHEe
CBOICTBa, NojyyeHue u npuMeHnenue. Coau aMMoHMS, UX (U3NUYECKHE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI
aMMOHHUA. A30THasI KUCJIOTa, €€ ToJIyueHue, (PU3nyeckue U XUMUYECKUE CBOMCTBA (00IIMe KaK MpeICTaBUTENS Klacca KUCIOT U Celu(pUIECKue).
Hcnonb3oBaHne HUTPATOB U COJEM aMMOHHUS B KayeCTBE MHHEpAIbHBIX YynoOpeHuil. XuUMHUEcKOoe 3arpsi3HEHHE OKpYXKarollel cpeabl
COCTMHEHUSIMU a30Ta (KUCJIOTHBIE MOIH, 3arps3HEHHE BO3AyxXa, MOYBbI U BOJoEMOB). Docdop, ammoTpomHbie Momudukamuu Qocdopa,
¢uznueckue u xumudeckue cpoiictBa. Okcun ¢ocdopa (V) u docdhopHas kuciaora, puMUeckMe W XUMUYECKHE CBOWCTBA, MOJIYYEHUE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mras xapakrepuctuka snemMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIC CTEICHH OKHCICHHS. YTIJIEepos,
AIJIOTPOTIHBIE MOAM(UKAINK, PAacCHpOCTpaHEHHWE B NIpupojle, (usnueckue W XUMHUUYecKue cBoiicTBa. AnacopOuus. KpyroBopoT yriepona B
npupoae. Oxcunabl yriepona, Ux (GU3NYECKHE W XUMHUYECKHE CBOMCTBA, NEHCTBHME HA JKUBBIE OPraHMW3MbI, MOJIYYEHHE M IPUMEHEHHE.
DKoJIOTHYECKHE TTPOOIEMBI, CBsI3aHHbBIE ¢ OKcuoM yrieponaa (1V), rumoTesa riio6aibHOr0 NOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3P dekT. YronbpHas
KHCTIOTa U €€ coJiu, UX (Pu3Mueckue M XUMHUYECKHE CBONCTBA, IMOJydyeHHE M MpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKHX BEIECTBAX KAaK O COCOUHEHHUSX yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIeH, ATaHOJ,
TJIMIIEPUH, YKCYCHAsI KuciaoTa). [IpupoiHbie HCTOYHUKH YTIIEBOIOPOIOB (YTroJb, IPUPOAHBIN Ta3, HEPTH), MPOAYKTH UX MepepaboTKu (OCH3UH),
UX pOJib B OBITY M MPOMBIILIEHHOCTH. [ToHSTHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KHpaX, OeJIKax, yriieBoJaxX — U UX POJIM B KU3HU YEIIOBEKa.
MartepuanbHO€ €JUHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢pusndeckue 1 XuMHU4ECKUE CBOMCTBA, MOJTy4YeHHe U mpuMeHenue. CoequHeHus KpeMHus B mpupoje. Oo1ue npeacTaBieHus
00 oxcuzne kpemuus (1V) u xpemHueBoit kucinore. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B MPOMBIILICHHOCTH. BakHellne cTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTEKJIO, IIeMEHT, OeTOH, ene300eToH. [IpobieMbl 0Ge30macHOro HUCHOJIB30BaHUS CTPOUTEIBHBIX MAaTepUAOB B
ITOBCETHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:



M3y4eHrue oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, MPOBEJACHUE KAYECTBEHHBIX PEAKIUU HA XJIOPUI-HOHBI U
HaOJI0/ICHUE TPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAXKAIONIHE (PU3NIECKUEe U XUMHUYECKHUE CBOMCTBA FAJIOTCHOB M MX COCIUHEHHH (BO3MOXKHO
WCIIOJIb30BaHME BHUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliaMy XJIOPHIOB (TAJOTEHUIOB), O3HAKOMIICHHE C oOOpasmamMud cepsl U e€
COCIMHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHHE  BHJAEOMAaTepUaloB), HaOMoJeHHWE TIpoliecca OOyriuMBaHHS — caxapa IOJ JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YECHHE XUMUUYECKUX CBOICTB pa30aBIEHHONW CEpHON KUCIIOTHI, IPOBE/ICHUE KAUECTBEHHON peaKluy Ha
cynbpaT-uoOH M HaAOMIOJCHUE TpH3HAKa ¢ TPOTCKaHWs, O3HAKOMJICHHE C (DM3MYECKMMH CBOWCTBaMH a30Ta, (gocdopa M WX cCoeITUHEHUN
(BO3MOXKHO HCITIOJIb30BAaHHE BHUIACOMATEPUATIOB), 00pasaMu a30THBIX U (ocOpHBIX ymOOpeHHH, IMOJlydeHUEe, COOMpaHue, pacliO3HaBaHWE W
M3y4YeHUEe CBOWCTB aMMHaKa, MPOBEJCHUE KAUYeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS W GocdaT-uoH U H3ydyeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIpi0 (BO3MOXKHO HCIIOJIb30BAaHME BHICOMATEPUATIOB), H3yYCHHE MOJENIEH
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, QysepeHa, 03HaKOMIIEHHE C MPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB aAKTUBUPOBAHHBIM
YIIIEM B yCTPOMCTBOM MPOTHUBOTA3a, MOJyYeHUE, COOMpaHNe, paclio3HaBaHUE U M3YYEHUE CBOWCTB YIJIEKUCIIOTO Ta3a, MPOBEICHNE KaUeCTBE HHBIX
peaknuii Ha KapOOHAT W CHUJIMKAT-UOHBI M M3y4eHHEe MPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHHE C MPOIYKIIMEH CHIIMKATHOW MPOMBIILICHHOCTH,
pereHue dKCIepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHele HeMeTaIbl U UX COSTUHEHUS.

MeTaJulbl M UX COETMHEHUS

OO0mrast xapakTepUCTUKAa XUMHUYECKHUX JJEMEHTOB — METAJJIOB HAa OCHOBAaHWU MX MOJOKeHUs B [leprommdeckoil cucreMe XHMHUUYECKHX
anemeHntoB [[. . MenzaeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTalioB. MeTtainueckasl CBsI3b U METaJUIMYECKasi KPUCTAIUIMYECKasl PEIIETKa.
DNEeKTPOXUMHUYECKUN Pl HANpsHKEHUH MeTauioB. DU3MYEeCKue W XUMUYECKHE CBOMCTBA MeTayuioB. OOIue CrocoObl MOTydeHUS METAJIIOB.
[lonsiTHe 0 KOpPpPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI MX OT Koppo3uu. CruiaBbl (CTajlb, YyryH, AIOPaIIOMUHUHN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble Metaiuibl: mosokeHue B Ilepuommueckoit cucteme xumudeckux annemeHtoB J[. M. MenpaeneeBa, CTpoeHHME MX aTOMOB,
HaxoXxJaeHue B npupone. Ouznyeckue U XMMUYECKHE CBOWCTBa (Ha mpumepe HaTpusi U Kanus). OKCHIbI U TUIPOKCHUJIIBI HATpUS U Kallusl.
[IpuMeHeHue MIeTOYHbIX METAIIJIOB U UX COSIUHEHUH.

[[lerouHO3eMENbHBIE METAIbl MAarHUK M KaJlbIUi: moJioxkeHue B Ilepuoaunueckoit cucreme xumuueckux sneMeHToB [[. M. Menneneena,
CTpPOEHHE HX aTOMOB, HaxokJleHue B npupoje. dusnueckre U XMMHUYECKUE CBOMCTBAa MarHusi M Kaibplus. BakHeline coeAMHEHUS KalbIIHs
(oxcun, rumpokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amromunuii: nonoxkenue B Ilepmonmyeckoil cucreme xumuueckux snemeHToB JI. M. MengeneeBa, CTpoeHHE aToMa, HaXOXJIEHUE B
npupojae. Pu3ndeckre U XUMHYECKHE CBOICTBA amoMUHUSA. AM(OTEpHBIE CBOIICTBA OKCHA U THAPOKCHIA ATFOMUHUS.

XKeneszo: monoxenue B Ilepuoanueckoii cucreme xumudeckux snemeHToB J[. M. MenneneeBa, cTpoeHHe aToMa, HaXOKJIEHUE B IPUPO/IE.
duznyecKkue U XUMHUYecKue CBOMCTBa kene3a. Okcuabl, rTuapokcuanl U comn xkenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U MOTy4YEHHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE ¢ 00pa3lamMH METAJUIOB U CILJIABOB, UX (PM3NYECKUMHU CBOMCTBAMU, U3yYCHHUE PE3YIbTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
WCIIOJb30BAHME BHUJCOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHJA KaJblMg M HATpUs C BOJOW (BO3MOXKHO HCIIOJIB30BaHHE
BHJIECOMATEpPHUAJIOB), HCCIEIOBAHWE CBOWMCTB IKECTKOM BOJBI, IMIpoliecca TOPEHHsS Kejlne3a B KUCIOpoJe (BO3MOXHO UCIOJIb30BAaHUE
BUICOMATEPUAIIOB), TIPU3HAKOB MTPOTEKaHMsI KAUeCTBEHHBIX PEAKIMil HA MOHBI: MarHus, KaJblMs, ATIOMUHUS, [TUHKA, xkene3a (1) u xenesza (111),
meau (Il), HabmiomeHne W omMCcaHWE MPOIECCOB OKPAIIMBAHWS IJIAMEHM HWOHAMM HATPHS, Kalus W Kalbl|st (BO3MOXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB), UCCIIEOBAaHIE aM(DOTEPHBIX CBOMCTB THAPOKCH/IA AIIFOMUHUS U THIPOKCH/IA ITUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecTBa 1 Marepuaiibl B MOBCEAHEBHOM KU3HU YeloBeka. bezonacHoe MCHoap30BaHUE BEUIECTB U XUMUUYECKUX peakuuid B ObITy. [lepBas
MTOMOIIb P XUMHUYECKUX 0XKOTaX U OTPaBJICHUSIX.

XUMHYeCcKOe 3arps3HEHHE OKpyXarolled cpeibl (MpeaenbHas AONycTHMas KoOHIEeHTpauus Beumiects, nainee — IIJIK). Poap xumum B
PELIEeHUH SKOJIOTHUECKUX MPOOIEM.

Xumuueckuit IKCnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUalbl).

Mesrcnpeomemmnwie ceasu

Peanunzanus MexnpeaMeTHBIX CBA3€H IpU M3Yy4EeHUH XMMHUM B 9 Kilacce OCYLIECTBISIETCA 4epe3 MCII0JIb30 BAHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX MIOHATHH, TaK U MOHATUH, SABIIAIOIUXCA CHCTEMHBIMH JUI OTACIBHBIX IPEAMETOB €CTECTBCHHO--HAYYHOTO LIUKJIA.

OOuire ecTeCTBEHHO-HAay4YHbIC NMOHATUA: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAIU3, CHHTE3, KiacCH(UKalus, NepUOJIUYHOCTb,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJIEIMPOBAaHHUE, U3MEPEHHE, MOJIEIb, SIBJICHUE, TAPHUKOBBIHN 3()(EKT, TEXHOJIOTUsl, MATEPUAIIBI.

@dusnka: Marepus, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJI, HU30TOIBI, PaJMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHN 3apsn,
IIPOBOJIHUKY, HOJYIPOBOJHUKH, AUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJlO, O0bEM, arperarHoe COCTOSIHME BELIeCTBa, Ia3, pacTBOp,
pacTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIETKa, CIUIaBbl, (PU3MUECKUE BEIWYMHBI, €IMHMIIBI U3MEPEHHs, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI,
3BE351, ComHIIE.

buosorus: ¢orocunTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MUHEpAIbHbIE YIOOPEHUs, MUKPOJIEMEHThl, MaKpPO3JIEMEHThl, ITUTATEIbHbIE
BEIIECTBA.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, [10JIE3HBIE HCKOTIAeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA HNPOI'PAMMBI IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNAbTAThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO OOIIEr0 0Opa3oBaHMs JOCTHTAIOTCS B X0J€ OOy4eHHsS XMMHU B €IMHCTBE
y4e0HOUW ¥ BOCITUTATEIIEHOU JEATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKHMH COIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU
LIEHHOCTSMM, TNPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMAaMHU IIOBEJIEHHUS U CIOCOOCTBYIOT IpOIlECCaM CaMOIO3HAHMs, CaMOpa3BUTUS U
COIMATM3AIIMN 00 YJarOIINXCA.

JIM4HOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTh OOY4YaOLIUXCSI PYKOBOACTBOBATHCS CHCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U
paciivpeHue ombITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HACIICIU IO, TIOHUMAHUS 3HAYCHUS XUMUYECKON
HayKH B H3HU COBPEMEHHOT0 00I11eCcTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOU MH(OpMAaLIUEN O MepeIOBbIX JOCTUKEHHUIX U OTKPBITHUSIX MUPOBOM
1 OT€YECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 yCTpOiicTBE MUpa U 0OIECTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBJICHHS O COLUAIBbHBIX HOPMAaxX U MpaBUIaX MEXKINYHOCTHBIX OTHONICHHH B KOJIJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B
0OIIIECTBEHHO TMOJIE3HOM, YyueOHO-UCCIIeI0BATEILCKON, TBOPUSCKON U IPYrUX BUIAX ACSATEIHPHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NEeSITeIbHOCTH TIPU BBITIOJIHEHUU YYEOHBIX, MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHsSI K B3aMMOINOHMMAHHIO M B3aUMOIIOMOLIM B MpoIecce ATOH yueOHOM AedTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHUE U
MOCTYIKU CBOUX TOBApUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XMMUUYECKOM peakluu, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBIISAIOLIME OCHOBY U1l MOHUMAaHMSI CYIIIHOCTH Hay4YHOU KapTUHBI MUpPA, PEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM cpeioi, O POIH XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIE MOTHBBI, HAMpPABICHHBIE HA IOJYYEHHWE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOOUMBbIE IS OOBSICHEHHS HaOIIOZaeMbIX
MIPOLIECCOB M SIBJICHH, MMO3HABATEIbHON, MH(POPMAIIMOHHON M YWUTATENbCKOW KYJIBTYpPbl, B TOM YHCIIC€ HAaBBIKOB CaMOCTOSITEIBHON pabOThI C
y4eOHBIMU TEKCTAMU, CIIPABOYHON JTUTEPATypPOl, JOCTYITHBIMU TEXHUUYECKUMHU CPEICTBAMH HH()OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOY4YeHMIO U T[O3HAHUIO, JIF0OO3HATENILHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMO0Opa30BaHUIO, IPOEKTHOH U
HCCIIEeIOBATENIbCKON AEITETbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOyUeHUS B AajbHEHIIEeM;

4) hpopMuPOBAHNS KYJIbTYPbI 310POBbS:
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OCO3HAHME IEHHOCTH H3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 J>KW3HU, OCO3HAHUE
MOCIIE/ICTBUI M HENpPUATHE BPEIHBIX MPUBBIUCK (YIMOTPEONCHHS AJKOTOJsL, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJCHHUS MpPaBUII
0€301MaCHOCTH IIPU OOPALICHUN C XMMUYECKUMHU BEIIECTBAMH B OBITY M PeabHON )KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEPEC K MPAKTHUECKOMY M3y4ICHHUIO MpodeccHii U Tpyaa pa3inyHOro poJa, yBaKEHHUE K TPYAY U pe3yibTaTaM TPYIOBOH AEATEIBHOCTH, B
TOM 4YHCIIE Ha OCHOBE NPUMEHEHHUS NPEIMETHBIX 3HAHWKA O XHMHH, OCO3HAHHBIA BBIOOp HMHIMBHUAYAIbHOW TPACKTOPHH IPOIOIDKEHHS
o0Opa3oBaHusi C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCIEeUTHOU
npodeccnoHaIbHOM IeATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, FTOTOBHOCTh aJalITUPOBATHCS B IPOGECCHOHATIBHON Cpeie;

6) IK0JIOrHYECKOT0 BOCTIUTAHHUSI:

HKOJIOTUIECKH I[eJIeco00pa3Hoe OTHONICHHE K IPUPOE KaK HCTOYHHKY )KM3HH Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMUs, IOHUMAHNE IICHHOCTH
3/I0pOBOr0 M 0€30MacHOro 00pasa JKU3HM, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PM3MYECKOMY U NCUXMYECKOMY 370POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOICHUST TIPaBUiI 0€30TaCHOTO MOBEICHHS MPU PadOTE C BEIIECTBAMH, a TAK)KE B CHUTYAIHAX, YTPOXKAIOMIUX 3A0POBBIO U KHU3HH
JTIOEH

CIIOCOOHOCTH TNPUMEHSTh 3HAHMS, MOJIydaeMble MPU HM3YyYeHUM XUMUH, JJS PElIeHMs 3a/1ad, CBA3aHHBIX C OKpY)Kalolled MpUpOTHON
CpEeIIOii, 1JIs TOBBIILIEHUSI YPOBHSI IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHUS I100aIbHOTO XapaKTepa SKOJIOIMUECKUX MPOoOiIeM U MyTel UX pelieHUs
MIOCPE/ICTBOM METOJIOB XHMHUH, HKOJOIMYECKOTO MBIIIJIEHNUS, YMEHHUS PYKOBOJICTBOBATHCS MM B I03HABAaTEIbHOH, KOMMYHUKATUBHOM WU
COIMAJIBHOW MPAKTHUKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe meranpeaMETHBIX pe3yibTaTOB BBIACIAIOT 3HAUYUMBbIE [UId (OPMHPOBAHUS MHUPOBO33PEHUS OOLICHAYy4YHbIE MOHATHUS (3aKOH,
Teopusi, MPUHLMUI, TUNOTE3a, (PaKT, cucrema, MPOLECcC, SKCHEPUMEHT U APYroe.), KOTOpbIE MCHOJb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4EOHBIX
IpeaMeTax M IO3BOJSIOT Ha OCHOBE 3HAHUM M3 3THX NpPeAMETOB (OPMUPOBATH NPEACTABIECHUE O LEJOCTHONM HAydyHOW KapTHHE MHpa, U
YHHUBepcalibHble yueOHbIE AeHCTBU (II03HABATEIbHbIE, KOMMYHUKATUBHbIE, PErYISTUBHBIE), KOTOpbIE 00ecreunBaroT (OPMUPOBAHUE TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJIJAHUPOBAHUIO U OCYILECTBIICHUIO Y4EOHON JEeATeNbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3zoBble 1oruyeckue aeficTBUA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS [IPU OCBOCHUHU 3HAHUM: PacKphIBaTh CMbICI XMMHUYECKUX MOHATUH (BBLACIATH MX
XapakTepHble NMPU3HAKH, YCTAHABJIMBATh B3aHMMOCBS3b C JPYTMMM HOHATHSIMHU), HCIIOJIb30BaTh MOHATHUS s OObSICHEHUs OTACIbHBIX (aKTOB U
SIBJICHUH, BBIOMpPATh OCHOBaHMS M KPUTEPUU Ul KIacCU(UKALMK XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKLUMH, YCTaHABJIMBATh NPUYMHHO-
CIICZICTBEHHBIE CBSI3U MEXAY OObEKTaMHU M3Y4€HUs, CTPOUTH JIOTHUECKHE pacCyKJIeHHs (MHIYKTUBHBIE, JAEAYKTUBHBIE, 10 aHAJOTHM), JeNaTh
BBIBO/IbI Y 3aKJIFOYCHHUS;

12



yMEHUE TMPUMEHATh B TIpOLIECCE€ IMO3HAHUS TMOHATUSA (NMPEAMETHbIE M METalpeJAMETHbIE), CHUMBOJMYECKUE (3HAKOBBIE) MOJIEINH,
UCIOJIb3YyeMble B XHMHH, MPEOOpPA3OBHIBATH MIMPOKO MPUMEHSEMBbIE B XHMHUU MOJICIbHBIC NPEACTABICHUS — XUMHUYECKUU 3HAK (CHMBOJ
JJIEMEHTA), XUMHYeckas (opMylia W ypaBHEHHE XUMUYECKOW pPEAKIMH — MPU PEHICHHH Yy4eOHO-TIO3HABATENBHBIX 33134, C Y46TOM 3THUX
MOJCIBHBIX MPEACTABICHUN BBISBIATP W XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKA HM3Yy4aeMBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3M W IMPOTHUBOPEUMS B HM3Y4YaeMbIX IIpoleccax M
SIBJICHUSIX.

Ba3oBble nccienoBarebckmne 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE WHCTPYMEHTA IMO3HAHUS, a TAaKXKE€ B KA4eCTBE OCHOBBI JJIsi (POPMUPOBAHUS
TUTIOTE3bI TI0 POBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)K/ICHHI;

MpUOOpETEeHNE ONBITa MO IJIAHUPOBAHUIO, OPraHU3alMKd M MPOBEJCHUIO YUYEHHYECKHUX HKCIEPHMEHTOB, YMEHHME HAOII0JaTh 3a XOJ0M
IpoLecca, CaMOCTOSITENILHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMynupoBaTh 0OOOLIEHUS M BBIBOJBI MO PE3yJbTaTaM IMPOBEIEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeIaHHOM padoTe.

Patora ¢ undopmanmeii:

yMEHUE BBIOMpaTh, AaHAIU3UPOBATh M HHTEPIPETUPOBATH MHOOPMAIMIO PA3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TMOJIydaeMyl M3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XHMHUYECKOTO COJCpIKAHUS, CIPAaBOYHBIE MOcoOus, pecypchl MHTEpHETa), KPUTHUECKU
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALINIO;

yYMEHHE MPUMEHSTh Pa3IMYHbIE METObI U 3aMPOChI NP MOUCKE U 0TOOpE MHMOPMALIUK U COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOAUMBIX AJIS
BBITIOJIHEHUS] y4eOHBIX W TO3HABATEJbHBIX 3a/lad OINpeAeTEHHOro THIA, MPUOOpPETeHHE OMbITa B 00JIACTH HCIOJIb30BaHUS MH(POPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYJIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BHIOMPATh
ONTUMAJIBHYIO (popMy MpencTaBieHHs] MHPOPMAIMK U WIUTIOCTPUPOBATH pElllaeMble 3a/ladll HECJIOKHBIMU CXEMaMH, JuarpamMMmamu, JpYTUMU
dhopmamu rpaduKy ¥ ©X KOMOMHAITUSAMU;

YMEHHE UCIOJB30BaTh M AaHAIU3UPOBAaTh B IIpoliecce Y4eOHOM U UCCIENOBATENbCKON JESITeNTbHOCTH HHQOpPMAIMI O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON Cpebl.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHUS 3a/1aBaTh BOIPOCHI (B XOJie Auajnora u (Win) AUCKYCCHH) IO CYIIECTBY 00CYXIaeMOi TeMbl, (pOpMyIHpOBaTh CBOU MPEIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS IPEIOKEHHON 3a1auu;

YMEHHUS MPEACTABIATh MOJIYUYCHHBIE PE3yNbTaThl MO3HABATEILHOM JESITEFHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTaX; JAeJaTh MPE3eHTAIUI0
PE3yNbTAaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIIEPUMEHTa (J1abopaTOpHOrO OTMbITAa, TAOOPATOPHON pabOThI MO HCCIETOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);
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YMEHHS Y9€OHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU MMO3HABATEIHHON M MCCIIEIOBATEIBLCKON NEATEIHPHOCTH TPU PEIICHUH
BO3ZHHKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COTIACOBAHMS MO3UIMH (00CYXaeHUs, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOPIMHAITUS COBMECTHBIX JICHCTBUH, ONIPE/ICIICHIE KPUTEPHEB 10 OIIEHKE KaueCTBA BHITIOJTHEHHON pabOThI U JAPYTHUE).
PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOSATEIBHO OMNPEACNsATh IENH IEITENbHOCTH, IUIAHUPOBATh, OCYIECTBIATH, KOHTPOJUPOBaTh W NpPHU HEOOXOIWMOCTH
KOPPEKTHPOBATh CBOIO JICATEIHHOCTh, BBIOMpaTh Hamboiee HPQPEKTUBHBIC CIOCOOBI pEHmICHHWS YYeOHBIX M IMO3HABATEJIBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJISITh UM KOPPEKTUPOBATH MPEITIOKEHHBIA aITOPUTM JECHCTBUN MPH BHITIOJIHEHUH 33IaHUK C YUETOM IMOTYYEHUST HOBBIX
3HaHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSAX, OIEHMBATh COOTBETCTBHE MOJIYUEHHOTO pe3yJibTaTa 3asBJICHHOWU IEJH, YMEHUE
WCIIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPEIjlaraéMbi€ B YCIIOBUH 3aJJaHUMH.
NPEAMETHBIE PE3YJIbTATBI
B cocraBe mpenMeTHBIX pe3yiabTAaTOB IO OCBOCHHIO 00S3aTE€IHLHOTO COJEPKAHUsS, YCTAaHOBJIICHHOTO JaHHOW (denepaibHOM paboueit
MPOTPaMMOM, BBIACIAIOT: OCBOCHHBIC OOYYAIOMIMMKCS HAy4dHbIE 3HAHHS, YMEHHsS W CIOCOOBI JEHCTBUM, CrieU(pUUIECKUE TSI TPEIMETHOU
ob6mactT «XUMHSI», BUIBI JACSITEIHHOCTA TIO TIOJYYSHUIO HOBOTO 3HAHMsI, €r0 MHTEPIPETAIlMU, MPE0oOPa30BAHUIO0 U MPUMEHEHHUIO B Pa3IMUHBIX
Y4€OHBIX U HOBBIX CUTYAITHsX.
K xonmy oOyueHusi B 8 kJiacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh C(OPMHUPOBAHHOCTH Y OOYUAFOIIHXCS
YMEHUU:
® PpACKpBIBATH CMBICI OCHOBHBIX XMMUYECKUX MOHATUNA: aTOM, MOJIEKYJa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
cMech (OHOpPO/AHAsA U HEOJAHOPOIHAs), BaJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Ji1 XUMHYECKOro 3JI€MEHTa B COEAMHEHUU, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIATENILHOCTD, CTEIEHb OKHCICHUS, XMMUYECKas peakuus, Kiaccu(UKaius peakuuil: peakluuu COEAUHEHHUS, peakluu
pa3ioXKeHus, peakluu 3aMelleHus, peakuud oOMeHa, 9K30- M SHIAOTEPMHUECKUE PEaKIMH, TeIIOBOU 3(PQeKT peakiuu, siApo aToMma,
AIIEKTPOHHBIN CJIOW aToMa, aToMHasi OpOUTalb, paAlnyC aTOMa, XMMHYECKas CBs3b, MOJIIPHAS U HENOJSpHAs KOBAJICHTHAs CBSA3b, HOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0JIsI BellleCcTBa (MPOLIEHTHAs: KOHLIEHTPALHsI) B PACTBOPE;

® JIUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHMX IOHSATUM W MPUMEHATh 3TH MOHATHS OpPU ONHMCAHMM BEUIECTB MU HX
MpEBpaILCHU;

® ICIOJIb30BAaTh XMMHYECKYIO CUMBOJIMKY JJIsl COCTaBleHUs ()OPMYJ BEIIECTB M YPaBHEHUN XUMUYECKUX PEAKIU;

® OIpeleNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, CTETICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHMUSX,
MIPUHA/IJICSKHOCTD BEIIECTB K OINpeIeIEHHOMY KIIACCy COEAMHEHUN Mo dopmysaaM, BUA XUMUYECKOW CBSI3U (KOBAJIEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;
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packpeiBath cmblci [lepuoanueckoro 3akona 1. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKUX DJIEMEHTOB OT MX IOJIOKeHUs B llepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOraapo;

OTIMCBHIBATH M XapaKTepu30BaTh TaOmuuHyro ¢opmy lleprnomudeckoil cuCTEMBl XUMUYECKUX JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIABHAS
noarpynna (A-rpynma)» u «mobouHas moarpynmna (b-rpymma)», manble W OOJBIINE TEPHUOABI, COOTHOCHTh O0O3HAYEHUs, KOTOPBIC
uMmerorcs B Tabmuue «llepuonuueckas cucrema xumuyeckux snemeHToB JI. M. MenpaeneeBay C YHCIOBBIMU XapaKTEpUCTUKAMU
CTPOEHHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsj A1pa, 00Illee YMUCIO AIEKTPOHOB M PACIPENEICHUE UX IO JIEKTPOHHBIM
CJIOSIM);

KJIaCCU(UIMPOBATH XUMHUUYECKUE AIIEMEHThI, HEOPraHMUECKHE BEIECTBA, XUMUUYECKHE peakluu (M0 YUCIy U COCTaBYy yYacCTBYIOLIUX B
peaKkIfy BEIIECTB, M0 TeII0BOMY YD (DEKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIME XMMUYECKHE CBOMCTBA BEIIECTB pa3jIMYHBIX KJIaccoB, MOJATBEp)KJAas OMHMCAHME MpUMepaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KAayeCTBEHHOIO COCTaBa, BO3MOXKHOCTHU TPOTEKAHMSI XUMHUYECKHX
MpEeBpPALEHUI B pa3IUYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JI€MEHTa 1o (opmyre
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOMN PEaKIUY;

clieIoBaTh MpaBWJIaM MOJb30BAaHUS XUMHUYECKOW MOCYIOMl W J1abopaTOpHBIM OOOpYyIOBaHHEM, a TaKKe MpaBUiiaM OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO TMOJIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BelIeCcTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBIIEHUIO PACTBOPOB C OMPENENIEHHON MaccoBOMl N0yiell pacTBOPEHHOTO
BEILIECTBA, UIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH M KUCJIOT C MOMOIIBIO
WHJIUKATOPOB (JIakMyc, (heHoapTaIeuH, METHIIOPAHK U IPYTHE).

K konmy oOyuenus B 9 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb COPMUPOBAHHOCTH y OOydaroUIUXcs

YMEHUU:

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHATUH: XUMHYSCKHI 9JICMCHT, aTOM, MOJICKYJIa, HOH, KATUOH, daHUOH, IIPOCTOC BCIUICCTBO,
CJIOKHOC BCIICCTBO, BAJICHTHOCTD, 3JICKTPOOTPULIATCIbHOCTL, CTCIICHb OKHUCJIICHUA, XUMHUYCCKAaA pCaKIusl, XUMHUUCCKaAsA CBA3b, TEIJIOBOM
3(1)(1)6KT p€aKuuu, MOJIb, MOJ'IHpHLIfI O6’LéM, PacCTBOp, OSJICKTPOJIUMTBI, HCIJICKTPOJIUTBI, JJICKTPOJIHUTHYCCKAA AUCCOIHalNA, PCAKIUU
HMOHHOTO O6MCH8., KaTajinu3aTop, XUMHUYCCKOC PAaBHOBCCHUC, O6paTI/IMbIC u H606paTI/IMBIe pe€aKuun, OKHCIUTCIbHO-BOCCTAHOBHUTCIIbHBIC
pCaKknnu, OKUCINUTCIIb, BOCCTAHOBUTCIIb, OKHCJIICHUEC U BOCCTAHOBJICHUC, aJJIOTPOIIN, aM(l)OTepHOCTB, XUMHUYCCKasa CBA3b (KOBaJ'IeHTHaH,
HOHHas, MeTaJ'IJII/I‘-IeCKaﬂ), KpUCTaJLNINICCKas peméTKa, KOppo3usd MCTAJUIOB, CILJIaBbl, CKOPOCTb XUMHYECKOMN peaKknuu, MnpeaAciibHO
AOIMYCTUMAA KOHICHTpaud HI[K BCIICCTBA,
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WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX IIOHATUH M TPUMEHATh O3TH MOHATUS IPU ONMCAHUM BELIECTB U MX
IIpEBpALICHUN;

MCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (JOPMYIT BEIIECTB ¥ YPAaBHEHUN XUMUYECKHUX PEAKIIHIA;

packpbiBaTh cMbich [lepuonnyeckoro 3axona /. . MenneneeBa u 1eMOHCTPUPOBATh €0 MOHUMAHUE: ONUCHIBATh U XapaKTEpPU30BaTh
tabmmunyo Gopmy Ileproamueckoid CUCTEMBI XMMHUYECKHUX SJIEMEHTOB: pa3inyaTh HOHATHS «TJaBHAs monarpynmna (A-rpymma)» u
«mobounast noarpynmna (b-rpynma)», mManble u OOJBIINE MEPHOABI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE MMEIOTCS B IMEPHOANYECKOMN
TabJIMIIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YHCII0 IIEKTPOHOB
U pacrpeziesieHHue UX 0 3JIEKTPOHHBIM CJIOSIM), 0OBSCHATH OOIIMe 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN
B IIpe/iesiaX MabIX EPHOJIOB U IVIaBHBIX MOJATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHUUYECKUE AJIEMEHThI, HEOPraHMUECKUE BEUIECTBA, XUMUYECKHE peakiuu (10 YUCIy U COCTaBY yYacTBYIOIIUX B
peaxkuu BELIECTB, M0 TEIJIOBOMY 3P (PEKTY, 10 UBMEHEHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX AIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME M CHelM(HUUECKHe XMMHUYECKHE CBOWCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, IMOATBEpKaas
OTHCAaHKE IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOUIUX XUMHUUECKUX PEAKIIHIA;

COCTaBJISITh YPAaBHEHUS AJIEKTPOIUTUYECKON NHUCCOIMAIMA KUCIIOT, MIEJIOYEd M COJIEH, MOJHBIE U COKpAIEHHBIE YPABHEHUS peaKIuid
MOHHOTO OOMEHa, ypaBHEHHUS peaklui, MOJITBEP>KIAIOIIMX CYHIECTBOBAHHUE T€HETUYECKOW CBSI3M MEX]Y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIINTEIIEHO-BOCCTAHOBUTENIBHBIX PEAKIMH MOCPEACTBOM COCTABIIEHNUS AJIEKTPOHHOTO OajlaHCa 3THX peakiuii;

IIPOTrHO3UPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOCHMS, BO3MOXKHOCTH IPOTEKAHHMS XMMHYECKHX IPEBpAIlCHUN B
Pa3INYHBIX YCIOBUSIX;

coOuoaTh MpaBUiIa IO0JIb30BAaHUS XUMHUYECKOM MOCyAod u 1abopaTOpHbIM OOOpYJOBAaHMEM, a TaKKe IpaBuia OOpalleHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUSMH I10 BBINOJHEHHUIO Ja00OpAaTOPHBIX XMMHMYECKHX ONBITOB IO MOJYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M yIJIEKUCIIOro rasa);

IIPOBOJIUTH PEAKIMH, OITBEPHKAAIOLINE KAYECTBEHHBIH COCTaB PA3JIMYHbIX BEIIECTB: PACIO3HABATH ONBITHBIM ITyTEM XJIOPUI-, OpOMUA-
, uomuna-, kapOoHar-, ¢ocdar-, cuiaMkar-, cyiabpar-, TUAPOKCUA-UOHBI, KAaTHOHbl aMMOHMS M HOHBl HM3YyYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPAllMM MBICIMTEIBHOM JESITENbHOCTH — aHAJIW3 M CUHTE3, CpaBHEHHE, 000OIIEHHE, CHCTeMAaTU3aLUIo,
BBIIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBSA3€H — Ul M3yYEHUS CBOMCTB BELIECTB M XMMMUYECKUX PEaKLHMH, €CTECTBEHHO-HAY4HBIE
METO/Ibl IO3HAHUS — HAOMI0/ICHNE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasbHbII 1 MBICIICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN

17



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . . Butmorexa [IOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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9 KIIACC

Kosn4yecTrBo yacos DJIeKTPOHHBbIE
Ne (uudgposbie)
/i HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero | KP | TIP 0BpasoBaTELHbIE
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpenue u yriybieHne 3HaHUN OCHOBHBIX Pa3/ieioB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLuii 4 https://m.edsoo.ru/7f41a636
1.3 DIEeKTpONUTHYECKas AUcconHanusa. XUMUYECKHUE PEAKIUU B pacTBOPAX 1 1 https://m.edsoo.ru/7f41a636
Paznea 2. Hemera/uibl 4 MX COeIMHEHU S
2.1 O6mas xap-ka xuMuuyeckux meMeHToB VIIA-rpynnsl. ["amorenst 1 https://m.edsoo.ru/7f41a636
2.2 O6mras xap-ka xumudeckux 31eMeHToB VIA-rpynmsl. Cepa u e€ coennHeHus https://m.edsoo.ru/7f41a636
2.3 OO6mras xap-ka XuM-Kux 3J1eMeHTOB VA-rpynmbl. A30T, Gochop ucoeTuHEeHUS 1 https://m.edsoo.ru/7f41a636
54 COOilizz eiji-IKa XUM-KHX 3JIEMEeHTOB |V A-rpynmbl. Yriaepoa u KpeMHUN U UX 3 1 5 httos://m.eds00.ru/ 7412636
Pa3znen 3. Meraiibl M X cOeANHEHHUS
3.1 OO01me CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxneiime MeTaJuIbl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Pasnen 4. Xumus n okpy»kaomas cpeaa
4.1 Bemecta 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 https://m.edsoo.ru/7f41a636
PesepBHOE Bpemst https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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KAJTEHIAPHOTEMATHUYECKOE IINTAHUPOBAHUE

XUMMUA

Ne
n/n

Tema ypoka

8 KUIACC
KoanuecTBo yacon Hara
Bcero| KP |[IIP | nnan | dakr

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

NpuUMEYaHue

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHUE TTIOHATUSA

Tema 1. XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUSA U MPAKTHUYECKOM 1eATeJIbHOCTH YesioBeka (54.)

[Ipenmer xumuu. Poss XuMuu B )KU3HU

1 1 04.09 https://m.edsoo.ru/ff0d210c
yeyioBeka. Tena u BeliecTBa

2 ITonarre o MeTogaxX MO3HAHUSA B XUMUH 1 06.09 https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTHI B 1a00OPaTOPUU U IPUEMBI 1 1 11.09 https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1a60paTOpHEIO00PYIOBAHUEM)

4 Hucrere BemeCTBavH cmecn. Criocot 1 13.09 https://m.edsoo.ru/ff0d26ca
pasneneHus cMecei

5 HpaKT"quKaﬂ padora Ne 2“<<P33,[[6JICHI/IG 1 1 18.09 https://m.edsoo.ru/ff0d28c8
cMmecelt ( OYHMCTKa MOBApEHHOU COJIN)»

Tema 2.BemecTBa 1 XMMHUYECKHE PeaKIIUU

6 ATOMBI U MOJIEKYJIBI 1 20.09 https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 55 09 httos://m.edsoo.ru/ff0d2bes
XUMHUYECKUX DJIEMEHTOB
[IpocTble U coKHBIE BELeCTBA 27.09 https://m.edsoo.ru/ff0d2a6c¢c
ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 04.10 https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 09.10 https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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Xumnueckas popmyna. BaieHTHOCTb.

OrHOCcHUTEIbHAd aTOMHAs Macca.

11 1 11.10 https://m.edsoo.ru/ff0d323c
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

12 MaccoBas 10Jis XUM. 3J1-Ta B COCIUHEHUN 16.10 https://m.edsoo.ru/ff0d350c

13 Kou-Bo BemectBa. Mouis. MossipHas macca 18.10 https://m.edsoo.ru/ff0d5230

14 @u3. ¥ XUM. ABIEHUA. XUMHAYECKAsl pEaKIUs 1 23.10 https://m.edsoo.ru/ff0d37fa
H N3HAKU U YCJIOBUS ITPOTCKAHUA

15 p Y . p 1 25.10 https://m.edsoo.ru/ff0d3al6
XUMHUYCCKUX peaKIII/II/I
3aKOH COXpaHEHUS MACChI BEIIECTB.

16 P B 1 08.11 https://m.edsoo.ru/ff0d3b88
XHWMHUYECKUE YPAaBHEHHUS
BI)I‘-H/IC.]'IGHI/ISI KOJINYECTBA, MAacCChl BEIIIECTBA

17 Hf 1 13.11 https://m.edsoo.ru/ff0d5708
10 ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/II/I
Knaccudukanmsg xum.peakmuit (coeTmHEHNs

18 (uca peaiuui (coen ’ 1 15.11 https://m.edsoo.ru/ff0d3f34
paslioKeHus, 3aMeIeHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIuKIonequcT. O0o0IIeHNE U 1 20.11 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAaHUH
Kontpoannast padora Nel o teme

20 P P 1 1 22.11 https://m.edsoo.ru/ff0d4290
«BerecTBa 1 XUMUYECKUE PEAKITUI

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bos — cMech ra3oB. CocTaB BO3ayxa.

21 X X 1 27.11 https://m.edsoo.ru/ff0d448e
Kucnopon . Ozon
dusznueckue U XUMHYECKUE CBOMCTBA

22 1 29.11 https://m.edsoo.ru/ff0d4614
kucnopoa . [lonarue 06 okcugax
CriocoOslI moTyueHus: KUCIopoia B

23 71a00paTOPHH U TPOMBIIIIEHHOCTH. 1 04.12 https://m.edsoo.ru/ff0d497a

HpI/IMeHeHI/Ie KHcCJIopoaa
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TemmoBoit 3¢ (hekT XUMHUECKON peaKinH,

24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHUH, 06.12 https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX PEAKIUAX
TormBo (HedTh, yroib U METaH).

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro 11.12 https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLICHUS
IIpakTnueckas padora Ne 3 o Teme

26 «[lomyuenne u cobupaHue KUCIOPOa, 13.12 https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOWCTB)

27 Bonopon .Haxoxnenue B mpupoje 18.12 https://m.edsoo.ru/ff0d4dd0

28 Dusirrieckie i XHMIECKie CBOHCTBa 20.12 https://m.edsoo.ru/ff0d4dd0
BoJiopona. [Ipumenenune Bogopoaa

29 [TonsaTue o KUCITOTaX U COJISIX 25.12 https://m.edsoo.ru/ff0d50d2

30 (HOCOOLI HOyHeHH BOZOPOa B 27.12 https://m.edsoo.ru/ff0d4dd0
nabopaTtopuu
IIpakTuyeckas padora Ne 4 1o Teme

31 «ITonmyuenue u coOupaHue BoI0POIa, 10.01 https://m.edsoo.ru/ff0d4f42
W3Y4EHHUE ero CBOMCTB»

32 Monspabiii 00b€M ra3oB. 3akoH ABOTaaApO 15.01 https://m.edsoo.ru/ff0d542e
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 rasa 1o ero u3B€CTHOMY KOJIMYECTBY 17.01 https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX 22.01 https://m.edsoo.ru/ff0d5708
OTHOIIIEHU Ira30B

35 dusnyeckue U XUMHUYECKHE CBOMCTBA BOIbI 24.01 https://m.edsoo.ru/ff0d587a

36 OcHoBanust. [TonsTre 06 HHANKATOpaAX 29.01 https://m.edsoo.ru/ff0d59e2
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Bopa. Hacrelliensbie 1 HEHACBIIIIEHHBIE

37 1 31.01 https://m.edsoo.ru/ff0d5b40
pacTBopbl. MaccoBasi J10Jis BEIIECTBa B p-pe.
IIpakTnueckas padora Ne 5 o Teme

38 «[Ipurorosnenue pacTBOpoB ¢ 1 05.02 https://m.edsoo.ru/ff0d5eba
onpenenénnoin W pacTBOpEHHOTO B-Ba»
KonTpoabHas padora Ne2 1o reme

39 P P 1 1 07.02 https://m.edsoo.ru/ff0d6342
«Kucnmopoa. Bonopoa. Boma»
OKcHapL: COCTaB, KIacCH(pHUKAIIS,

40 g (uca 1 12.02 https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
IlomydeHnne u XuM.CBOMCTBA KUCIOTHEIX,

41 i 1 14.02 https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB
OcHoBaHus: cOCTaB, KiIaccuhUKaIus,

42 (ucar 1 19.02 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yeHue u XuM. CBOICTBAa OCHOBAHMM 1 21.02 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTaB, Kitaccu@uKaiims

44 ’ Pucarns, 1 26.02 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonydyeHue U XUMHYECKHE CBOMCTBA KHCIIOT 1 28.02 https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa, CIIOCOObI

46 (cpenrne) }:p ’ 1 04.03 https://m.edsoo.ru/00ad9474
MOJTy4YCHUS, XUMHUYECKUE CBOHCTBA
I'eneTnueckas cBsI3b MEXKIY KIacCaMHU

47 y . 1 06.03 https://m.edso0.ru/00ad9a50
HEOPraHMYECKHX COCTMHCHUI
KontpoanHast padora Ne3 o Teme

48 P P 1 1 11.03 https://m.edsoo.ru/00ad9ela

"OCHOBHBI€ KJIaCChl HEOPT. COCTUHEHMIT"

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnieckunx 3jaementon /1. U.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

MenaeneeBa. CTpoeHue aToMOB.

49

HepBLIe TIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I XHUM.I3JI-
TOB . [loHsTHE O rpymmnax CXO0JHbIX

1

13.03

https://m.edsoo.ru/00ad9ffa
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[lepuoanueckuii 3akon u [ICX3-toB 1. U.
MeHeneeBa 3JIEMEHTOB

o1 [Iepuoasl, rpynmsl, HOATPYIIIIEI 1 18.03 https://m.edsoo.ru/00ada52c
52 ;ZE:SEEG aTOMOB. COCTAB ATOMHBIX SACP. 1 20.03 https://m.edsoo.ru/00ada342
54 fjﬁjii?;?:l;? Cx;g ;?Ile;i;z;;zza 1 https://m.edsoo.ru/00ada824
3navenue [leproanueckoro 3aKoHa ajis
55 pa3BuUTHUS Hayku U pakTtukuy. /1. W. 1 15.04 https://m.edsoo.ru/00ada96e
MenneneeB — y4E€HBIN, MEIAror.
56 UICKTPOOTPHUATEILHOCTE ATOMOB 1 17.04 https://m.edsoo.ru/00adaab8
XUMUYECKUX DJIEMEHTOB
57 HMonHas xuMu4eckasi CBS3b 1 22.04 https://m.edsoo.ru/00adac34
58 KoBanenTHas nonsipHas XuMHYecKasi CBS3b 1 24.04 https://m.edsoo.ru/00adaab8
59 KoBanenTHas HenossspHas XUMUYECKask CBSI3b 1 29.04 https://m.edsoo.ru/00adaab9
60 CreneHb OKHCIIEHUS 1 08.05 https://m.edsoo.ru/00adae28
61 OKHCIIUT.-BOCCTAHOBUTEIBHBIC PEAKITUU 1 13.05 https://m.edso0.ru/00adb076
62 OKHCIIUTENN U BOCCTAHOBUTEIH 1 15.05 https://m.edsoo.ru/00adb076
63 Konrpoabnast padora Ned no reme 1 1 20.05 https://m.edsoo.ru/00adb486
«CTtpoeHne aToMa. XUMHYECKas CBS3b)
64 AHan3 KOHTPO/IbHOM PaboThl 1 22.05 https://m.edsoo.ru/00adb33c
65 Pa6oTa Hag, ownbKamu KOHTPOIbHOM paboTbl 1 https://m.edsoo.ru/00ad9cb?2
66 PaboTa Hag oWKNBKaMmM KOHTPOIbHOM paboTbl
67 Pe3epBHbIil ypoK. O606£ueHHe U 1
cUCTeMaTu3alus 3HaHUI
68 PesepBHslit ypok. O6001IeHNE 1 1

CHCTeMaTHu3alus 3HaHuH
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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KAJIEHAAPHOTEMATHYECKOE INTAHUPOBAHUE XUMMUS 9 KJIACC

aTa DJIeKTPOHHBIE npuMeYaHue
KoJ1. yacos A P P
Ne nugposbie
n/n Tema ypoka oOpa3oBaTejibHbIE
Beero| Kp | mp MaH | bkt
pecypcbl

Paznen 1. BemecTBo u xumuveckue peakuuu (174.)
[Tepuonnueckuii 3akoH. [lepronnueckas 05.09

1 cucTeMa XUMUYECKUX 3neMeHToB /. U. 1 https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB 06.09

2 . 1 https://m.edsoo.ru/00adb6b6
XUMUY. 3JIEMEHTOB MEPBBIX TPEX MEPHUOIO0B
Knaccudukanmsa n HoMeHKIaTypa 12.09

3 (uca P 1 https://m.edsoo.ru/00adb7e2
HEOpPraHWYECKUX BEIIECTB
Buael XuMHUYECKO# CBSI3U M THITBI 13.09

4 g . 1 https://m.edsoo.ru/00adbac6
KPUCTAJUIMYECKUX PEIIETOK
KonTpoabHasi padora Nel mo teme 19.09

5 «IToBTOpEHUE U yriyOneHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca»
Kiaccudukanmsa XuMHIeCKUX peaKIUH 110 20.09

6 (uca pearh 1 https://m.edsoo.ru/00adbch0
Pa3IMYHBIM TPU3HAKAM
IToHATHE O CKOPOCTH XUMHYECKOHN PEAKIINH. 26.09

7 p bearh 1 https://m.edsoo.ru/00adbe9a
[ToHsiTHE O TOMO- U -TE€TEPOTCHHBIX PEAKITUAX
ITonatue o xuM. paBHOBecUH. DAKTOPEI, 27.09

8 BJIMSIOIIME HA CKOPOCTh XUMHUYECKON PEaKLUU 1 https://m.edsoo.ru/00adc28c
Y MOJIOKEHUE XUM.PABHOBECHSI.

9 OKHCIIUTENb-BOCCTAHOBUTEIBHBIE PEAKIINU 1 03.10 https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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

10 Teopust 3/1. CunibHBIC U CITA0BIE STEKTPOTUTHI 04.10 https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHUS peakui 10.10 https://m.edsoo.ru/00add448
X¥YM.CBOMCTBA KHCIIOT 1 OCHOBAHHI B CBETE 11.10

12 . https://m.edsoo.ru/00add5d8
npencrasnernii 00 /1.
XuM. CBOMCTBA COJIEH B CBETE IIPE/ICTABICHUN 17.10

13 . pes https://m.edsoo.ru/00add8b2
00 2JIEKTPOJIMTUYECKON JUCCOIHAIIIT

14 [TonsaTHe 0 ruapoanse conen 18.10 https://m.edsoo.ru/00add9d4

15 O06o00meHre u cucTeMaTH3alus 3HAaHUH 24.10 https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1. «Pemenue 25.10

16 P P https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAJIBHBIX 337129
KonTpoabnHas padora Ne2 o teme «I /1. 07.11

17 P P A https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMU B PaCTBOPAX»

Paznen 2. Hemeranubl U UX coeuHeHus (254.)

OO0mas xapaKTepHCTHKA TaJIOTSHOB. 08.11

18 B P p . https://m.edsoo.ru/00addfe2
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XII0pa
Xnoporogopoa. ConsHast KUCIIOTa, XHUM. 14.11

19 up AOPOsL ’ https://m.edsoo.ru/00ade104
CBOMCTBA, MOJIyYEHHE, IPUMEHECHHUE
IIpakTuyeckas padora Ne 2 1o Teme 15.11

20 «Tonyyenue COJAHON KUCIOTHI, U3yYCHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brrunciaenus 1o ypaBHEHHSIM XHUM. PEaKIUM, 21.11

21 P peaxtt https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

22 Oobmas xapakrep-ka a1eMeHToB VIA-rpynms 22.11 https://m.edsoo.ru/00ade64a
AnnoTpornHsle MOAU(UKALIUY Cephl. 28.11

23 Haxoxnenue cepbl 1 €€ coeqMHEHUN B https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CepPhI

24 CepoBonopos, cTpoeHue, puzndeckue u 29.11 https://m.edsoo.ru/00ade802
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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
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

XUMHYECKHUE CBOUCTBA

25

Oxcunet cepol. CepHast KHCIOTa, (pU3HUECcKHe
U XUMHWYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

05.12

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

26

XHWMHMYECKUE PEAKIUH, JIEIKAILE B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOTyYeHUsl CEpHOI
KHUCIOThl. XUMHUYECKOE 3arpsi3HEHNE
OKpY)KarOLIEH Cpelibl COCTUHEHUSIMH CEPbI

06.12

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

27

Brruncienne MaccoBOU JI0JIH BEIXOJA
MPOJIYKTa PEAKIUU

12.12

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

28

OO6mrast xapakTepucTuka 3j1eMeHToB VA-
IpyIIbL. A30T, pacpoCcTpaHeHHUE B IPUPOJIE,
¢buznyeckue 1 XuMU4YecKre CBOWCTBA

13.12

https://m.edsoo.ru/00adeea6

29

AmMMUax, ero (pu3NYECKue 1 XUMUYECKHE
CBOMCTBA, ITOJIy4€HUE U IPUMEHEHNE

19.12

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

30

IIpakTuyeckas padora Ne 3 1o Teme
«[lonyyeHre aMMuaka, U3ydeHUE €ro CB-B»

20.12

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

31

A3oTHas KucioTa, €€ pusnueckue u
XMUMHYECKUE CBOICTBA

26.12

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

32

Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHS B
KayecTBE MUHEPATbHBIX YI00pEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
Cpelbl COeIMHEHUAMU a30Ta

27.12

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

33

docdop. Oxeun bochopa (V) u pochopuas
KHCJIOTA, ((U3MYECKHE U XUMHUECKHUE
CBOICTBa, MOJTy4YEHHE

09.01

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

34

Hcnons3oBanue ¢ochaToB B KauecTBE
MUHEpaIbHbIX YA00peHHii. 3arps3HeHue
IIPUPOJHOM cpenibl pocdaTtamu

10.01

https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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

VYriepoa, pacnpocTpaHeHHE B TIPUPO/IEL,

16.01

35 . https://m.edsoo.ru/00adfd9c
¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA
Oxkcunpl yriaeponaa, ux Gusndeckue u 17.01

36 XAMUYECKHE CBOMCTBA. DKOJIOTHY. TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHOM yriepoaa (1V)

37 VYronpHas KUCIIOTA U €€ COJH 23.01 https://m.edsoo.ru/00ae006c
IIpakTnueckas padora Ne 4 mo teme 24.01

38 "IToydenue yriekucioro ra3a. KauectBennas https://m.edsoo.ru/00ae027e
peaxuusi Ha KapOoHaT-HOH"

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX 30.01 https://m.edsoo.ru/00ae054e
BEIECTBAX KaK O COEIMHEHUSX yriiepoia

40 Kpemuuii u ero coeaunenus 31.01 https://m.edsoo.ru/00ae080a
IIpakTHyeckas padora Ne S. Pemrenne 06.02

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://m.edso0.ru/00ae0bf2
«BaxuHelmue HeMeTaIbl U X COCAMHEHUS»

42 KOHTPOJEBHM padora Ne3 1o Teme 1 07.02 https://m.edsoo.ru/00ae0el8
«Baxnelmue HeMeTaIbl U X COCAMHEHUS»

Pazngen 3. Meranuabl 4 ux coequHenusi (204.)

OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 13.02

43 3JIEMEHTOB — MeETaJuIoB. MeTramueckas httos://m.edsoo.ru/00ae103e
CBS3b U METAJUIMUECKasi KPUCTAIINYECKAs
peméTka. Pu3nyecKue CBOMCTBA METAIIOB
XuM.CBOMCTBa 14.02

44 METaJUIOB. DJIEKTPOXUMUYECKHUM Pl https://m.edsoo.ru/00ae1156
HaIpsKEHUH METaJIOB
OO111e cnocoObl MoJTy4eHNs] METAJIOB. 20.02

45 Crnasel. BeruncneHus no ypaBHEHUSAM https://m.edso0.ru/00ae1156

XUMHWYCCKUX peaKI.[PIfI, €CJIM OJUH U3
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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

peareHToB COJAEPKUT NPUMECU

46 IToHATHE O KOPPO3UU METAILIOB 1 21.02 https://m.edso0.ru/00ae1278
47 IIlenouHbie METaILIIBI 1 27.02 https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU 1 28.02 https://m.edsoo.ru/00ael14b2
49 [lenouno3emenbHbIe MeTaluTEl — Ca 1 Mg 1 05.03 https://m.edsoo.ru/00ael5e8
50 Baxxneimme coeTUHESHNS KaJIbITHS 1 06.03 https://m.edso0.ru/00ae15e8
o1 O060061eHre U cucTeMaTu3alus 3HaHui 1 12.03
52 XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 13.03 https://m.edso0.ru/00ae1886
53 HP?KT"%CKM pabora N 6 1?_0 reme 1 1903 https://m.edsoo.ru/00aelae8
"YK€cTtkoCTh BOABI M METONIBI €€ yCTpaHeHUs "
o4 AnoMUHUI 20.03 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U THAPOKCUIA 1 02.04 https://m.edsoo.ru/00aelc64
56 XKeneso 03.04 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U coytn xkene3a (1) u 1 09.04 httos://m.edsoo.ru/00ae3566
xenesa (1)
58 O0001IeHne U cucTeEMaTU3alMs 3HAHUN 1 10.04
IIpakTuyeckas padora Ne 7. Pemienue 16.04
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 https://m.edso0.ru/00ae3de8
«Baxxneiliue MeTauIbl U UX COSIUHEHUSD
Brrunciienus 1o ypaBHeHUSAM XUMHYECKUX 17.04
peaxiui, eciiy OJUH U3 peareHToB JaH B
60 M30BITKE WIIA COJICPKUT TIPUMECH. 1 https://m.edsoo.ru/00ae1750
Brruncnenus MaccoBo# 10711 BbIXOa
MPOAYKTA PEaKLUU
61 O06o001IeHre U cucTeMaTu3anus 3HaHu ! 1 23.04
62 KonTpoabsHnas padora Ne4 mo teme 1 24.04

«BakHeunine MeTalIbl U UX COCTUHEHUS
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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

Paznen 4. Xumus n okpyxamwomas cpeaa (64.)

63 BeniecTBa u maTepuasl B TOBCEAHEBHOM 1 30.04 https://m.eds00.ru/00ae3f50
KU3HH YeJIOBEeKa

64 XuM/3arps3HEHUE OKPYKAOIIEH CpeIbl 07.05 https://m.edsoo.ru/00ae4270

65 Ponb XxuMuu B pemeHnn SK0JI0rud/ mpooaem 08.05 https://m.edso0.ru/00ae4270
P i . 0606 14.05

66 CICPBHBIN YPOT. 1700 EII crme 1 https://m.edsoo.ru/00ae0d0a
cECcTeMaTH3alus 3HaHUH 110 TEME.
P i . 15.05

g7 | PescpeHblil ypok. Obobuerne 1 https://m.edso0.ru/00adb33c
cHCTEeMaTH3alHs 3HaHUH TI0 TeMe
P i . 0606 21.05

68 CICPBHLIH YPOK. 1700 iu erme 1 https://m.edsoo.ru/00ad9ch?2
cUCcTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECNMEYEHUE OBPA30OBATEJ/IbHOIO NMNPOLIECCA
OBA3ATEJ1IbHbIE YYEBHbIE MATEPUAJIbI A1 YYEHUKA
Xumunsa. 8 knacc: yyeb. anga obuieobpasoBaTenbHbix yupexaeHuin / O.C. NabpuensH. - 3-e usa., ctpeotun. - M.: Apoda, 2022. - 286 c.

Xumunsa. knacc: yyeb. ans obweobpasoBatenbHbix yupexaeHuit / O.C. MabpuensH. - 3-e usa., ctpeotun. - M.: poda, 2022. - 288 c.

METOAMNYECKUE MATEPUAJbI ANA YYUTENA

Beegute

1. Nabpuensn O. C., BockobonHukosa H. M., Adwykosa A. B. HacTtonbHasa kHura yuntensa. XuMus. 8 kn.: Metogmdeckoe nocobue. - M.:
Opoda, 2021.

2. MabpuensH O. C., dwykoBa A. B. TeTpaab Ans nabopaTopHbIX ONbITOB U nMpakTnyecknx pabot. 8 kn. K yuebHuky O. C. NabpuensHa
«Xnmund. 8 knacc». M.: Opoda, 2022.

3. MabpuensH, O. C. MeToanueckoe nocobume K yuebHuky O. C. NabpuenaHa «Xumua». 8 knacc / O. C. NabpuensH. — M. : [poda, 2021. —
109.

4. MabpuensH, 0. C. MeTtoandyeckoe nocobue k yuyebHuky O. C. NabpuensHa «Xumusa». 9 knacc / O. C. NabpuensH. — M. : poda, 2021. —
108.

5. Xumunsa : TexHonornmdyeckme kaptbl K ydebHuky O. C. NabpuensiHa «Xumus. 8 knacc» : Metoanmyeckoe nocobue / J1. UN. AcaHoBa. — M. :
Opoda, 2020

6. XuMunsa : TexHonornyeckme Kaptbl K yuebHuky O. C. MabpuensiHa «Xumus. 9 knacc» : Mmetoamdyeckoe nocobue / J1. U. AcaHoBa. — M. :
Opoda, 2018

7. Xumuns. 8 kn.: KoHTponbHbie N npoBepoYHble paboTbl K yuyebHuky O. C. NabpuensHa «Xumusa. 8» / O. C. NabpuensH, IN. H. bepe3kuH, A.
A. YwakoBa un gp. - M.: poda, 2022. gaHHble

LNOPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU MUHTEPHET
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BeeautegaHHblehttp://www.chemnet.ru MNaseta «XmMusa» n cant ans yumtensa «54 uay Ha ypok XMMum»
http://him.1september.ru EanHas konnekums LIOP: MNMpeamMmeTHasa Konnekuus «Xmmmsa»
http://school-collection.edu.ru/collection/chemistry EcTectBeHHO-Hayu4Hble 3KCNEepUMeHTbI: XxuMns. Konnekums Poccmiickoro
obuweobpazoBaTenbHOro rnoprana

http://experiment.edu.ru AIXUMUK: cant N.10. Annkbeposoii

http://www alhimik.ru Bcepoccuitickas onnMnmana WKObHUKOB MO XUMUN

http://chem.rusolymp.ru OpraHnyeckas XmMms: 3NEKTPOHHbIA Y4ebHMK ANa cpegHen LWKOSbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWW: 3NIEKTPOHHbIA YUEOHUK

http://www hemi.nsu.ru OTKpbITbIA KONNemK: Xumus

http://www.chemistry.ru luctaHunmoHHasa onnMMnuaga no XMMMU: TENEKOMMYHUKALMOHHbIA 06pa3oBaTesibHbI NPOEKT
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