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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBJ€Ha Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEeIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenctaBieHHbix B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHOil paboueit
MPOrpaMMbl BOCIIUTAHHSI M C y4ETOM KOHIENIWHU MPEroJaBaHus y4eOHOro mpeamera «XHUMHUs» B
oOpa3zoBaTenbHbIX opranusanusix Poccuiickoii @enepariui.

[Tporpamma 1mo XuMuu Ja€T MPEICTaBICHUE O LENIX, O0IIEH cTpaTernu 00y4YeHHsI, BOCITUTAHUS
U pa3BUTUS OOYyYarOIIMXCS CpeAcTBaMU Y4eOHOTO TMpelMeTa, YyCTaHaBIUBaeT o00s3aTeNbHOe
IIPEIMETHOE COZIepKAHKE, IIPETyCMaTPUBAET PACIIPEAEICHUE €T0 M0 KJIaccaM U CTPYKTYPUPOBaHUE IO
pazmenaM M TeMaM MpOrpaMMbl IO XHMHH, ONPEIENseT KOJUYECTBEHHbIE M KaueCTBEHHBIE
XapaKTePUCTUKU COJEP)KaHUS, PEKOMEHIYEMYIO IOCIIE0BATEIbHOCTh H3YYEHMS] XUMHUU C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKM Y4eOHOro mpolecca, BO3PACTHBIX
0coOeHHOCTeH 00yJaromuXxcs, ONpeesieT BO3MOKHOCTH MPeAMeTa JUlsl pealn3aluyd TpeOOBaHUNA K
pe3ynbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTENbHOM MPOrpaMMbl Ha ypPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOydeHHsS XMMHUU Ha YPOBHE IEJed H3ydeHUs
MpeIMeTa U OCHOBHBIX BHJOB Y4eOHO-TI03HABATEIHHON JIEATEIHHOCTH O0YUYaIOIIErocs Mo OCBOCHUIO
y4eOHOTO CO/IepIKaHUsL.

3HaHWE XUMUU CIY>KUT OCHOBOM ISl (hOPMUPOBAHMS MHUPOBO33PEHHUS 00YyYaroOIIErocs, €ro
IIPEJICTAaBICHU O MaTepUaJIbHOM €IMHCTBE MHpA, BAXKHYIO POJb UIparoT (OpMUpPYEMBbIE XHUMHEH
MIPEJICTABJICHHUS] O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 SBONIOIMH BELIECTB B MPUPOIE, O MyTIX
pelieHus ri1o0aabHbIX MPoOIeEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOM,
MUIIEBON U 9KOJIIOTUYECKON O€30MacHOCTH, POOIeM 31paBOOXPaHEHUSI.

N3ydenue xumuu:

- CHOCOOCTBYET pealnu3alid BO3MOXKHOCTEW IS CaMOpasBUTHS U (HOpMHPOBAHUS
KYJIbTYPBI IMYHOCTH, €€ 001Iei 1 (yHKIMOHATHLHON TPAMOTHOCTH;

- BHOCUT BKIaJg B (OpPMHUpPOBAaHHE MBIIUIEHUS W TBOPUYECKUX CHOCOOHOCTEH
00yJaroImuxcs, HAaBBIKOB HX CAMOCTOSTEILHOW YUEOHOH JesITeIbHOCTH, SKCIEPHUMEHTAIBHBIX U
UCCIIeIOBATENIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEHEBHOM JKU3HU, TaK U B TPO(HEeCCHOHATBEHOM
NeSITENIbHOCTH;

- 3HAKOMHUT CO CNEUU(PHUKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI ILIETOCTHOTO
B3IJIs[la Ha €IMHCTBO IMPUPOABI M YEJIOBEKAa, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (DOpMHpPOBaAHUU
€CTECTBEHHO--HAay4YHOI rpaMOTHOCTH 00yUYarOIINXCs;

- CTOcOOCTBYEeT (DOPMUPOBAHHUIO HEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K IPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHUE 00yYarOIXCA.

JlaHHbIC HampaBiIeHUST B OOYYCHMH XHMHH OOECIIEUMBAIOTCA CHENU(DUKON copepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCA IEAarorH4eckd aJanTHUPOBAHHBIM OTpaKeHHEM 0a30Boi
HAyKHA XUMHH Ha ONIPENEIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00IIero o0pa3oBaHUSI OpPUEHTHUPOBAH HA OCBOCHHUE
00yJaroIMMHUCS CHUCTEMBl TEPBOHAYANBHBIX IMOHITHHA XWMHH, OCHOB HEOPTraHHMYECKOW XHUMHU U
HEKOTOPBIX OTJENIbHBIX 3HAYUMBIX TOHATUNA OPraHUYECKON XUMUHU.

Crpykrypa coaepkaHus IpOrpaMMbl 10 XUMUHU c(POPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0Aa
Kk e usyuenuro. CopepkaHHE CKJIQIbIBACTCSI M3 CUCTEMBI IMOHSATHH O XMMHYECKOM JJIEMEHTE H
BEIIECTBE ¥ CHCTEMBI TIOHATHI 0 XUMUYECKOH peakun. O0e 3TH CUCTEMBI CTPYKTYPHO OpTaHU30BaHbI
[0 MPHUHIMITY TOCIEI0BATEIBHOIO Pa3BUTH 3HAHWM HAa OCHOBE TEOPETUYECKUX IMPEICTaBICHHIA
pPa3HOTo YpPOBHSI:

- ATOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

- ITepuonnueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

- YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

- IPEJICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLIMALIMU BEIIECTB B pacTBOpax.



Teopernueckne 3HAHMS pacCMaTPUBAIOTCS HA OCHOBE OSMIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (PAaKTOB, PAa3BUBAIOTCS IOCJIENI0BATEIILHO OT OJHOIO YPOBHS K JIPYIOMY, BBIIOJIHSSA
GyHKIIUU OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS UM BO3MOXKHOCTEH MPAKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHMe MPOrpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO IPEICTABICHUS O XUMUYECKOM
COCTABJISIOLIEH HayYHOU KapTHUHBI MUpA B JIOTMKE €€ CUCTEMHOW IPUPOJIbl, IEHHOCTHOTO OTHOILIEHUS
K HAyYHOMY 3HAHHUIO U METOJaM IO3HAaHUs B Hayke. M3ydeHne XuMHUM MPOUCXOIUT C MPUBICYEHUEM
3HAHUU U3 paHee U3yYEHHBIX YUEOHbIX npeaMeToB: «OKpyxarouuii Mup», «buosorus. 57 kiaaccb» U
«Duszuka. 7 Kiace».

[Ipy u3ydeHUM XUMUU NPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB XMMHYECKOM HAayKu Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM NEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIBTYpHL. 3ajadya yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMBI
XUMHYECKUX 3HAaHUM — BaKHEHUIIMX (PaKTOB, MOHITHIA, 3aKOHOB U TEOPETUYECKUX TMOJOKEHUH,
JTOCTYITHBIX 0000IEHII MUPOBO33PEHUECKOTO XapaKTepa, sS3bIKa HayKH, B MPHOOUICHUN K HAayYHBIM
METOJIaM IMO3HaHUS MPU U3YYECHUU BEIIECTB MU XUMUYECKUX peakluii, B (POPMHUPOBAHUU U PA3BUTHH
MO3HABATENBHBIX YMEHUH U MX IPUMEHEHNHU B Y4€OHO-TI03HABATEILHOW U Y4eOHO-MCCIIeI0BATEIbCKON
JesITeIbHOCTH, OCBOGHUU MIPAaBUJI 0€30M1aCHOT0 OOpaIeHHsI ¢ BEIECTBAMH B IIOBCEAHEBHON KU3HU.

[Ipy wW3ydyeHWHM XHMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs BaXHOE 3HAYCHUE
MpPUOOpPEN TaKue LeH, KakK:

— (opMUpOBaHME HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CaM000pa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEIICHU, CIOCOOHON aganTHpOBaThCS K OBICTPO
MEHSIOLMMCS YCIOBHSIM JKU3HU;

— HampaBlIEHHOCTh OOy4YeHHUsT Ha CcHUCTeMaTH4ecKoe MpuoOIIeHne oO0yJaroumxes K
CaMOCTOSITENIbHOM TO3HABAaTEJIbHOM NEATEIbHOCTH, HAyYHBIM METOJaM I03HaHUs, (HOPMUPYIOLIUM
MOTHBAIIMIO ¥ Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— o0ecnieyeHHE YCIIOBUM, CHOCOOCTBYIOLIMX HPUOOpETEHHIO OOydaroIMMUCA  OIbITa
pa3HOOOpa3HOW [IeATENbHOCTH, MO3HAHUS U CaMOMNO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE ISl PA3JIMYHbIX BUJOB JIEATEIbHOCTH;

— ¢opMupoBaHue oo1Iel HYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSCHATH U OLICHUBATh SBJICHUS OKpPY)KAIOIIEr0 MHpa, MCIONb3ysd 3HAHUS U OIBbIT,
MOJIy4Y€HHBIE TPU U3yYECHUH XUMHHU, IPUMEHATH UX MPU PEIICHUU MPoOIeM B MOBCEAHEBHON KU3HU U
TPYAOBOM AEATEIbHOCTH;

— (dopmupoBanue y oO0y4arouMxcs TyMaHUCTUYECKUX OTHOIICHUN, MOHUMAHUS I[EHHOCTH
XMUMHAYECKUX 3HAHUH JUTIS BBIPAOOTKH SKOJIOTUYECKHU LEIecO00pa3HOro MOBEICHUS B OBITY U TPYIOBOH
NESATEIBbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 30OPOBbs U OKPYKAIOIIEH NPUPOAHON CPENIbL;

— pa3BHTHE MOTHUBAIMH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA
OCHOBE YCBOEHHS O0IIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIPaBJIEHHOCTH JaJIbHENUIIEr0 00yUEeHHUSI.

OO61iee 4KcIO 4YacoB, OTBEACHHBIX JUIsI M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpaszoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68 4acos
(2 gaca B HenEnIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

IIpenmer xumun. Posb XuMuUM B )KM3HU 4elnoBeKa. XMMHUs B CUCTEME HayK. Tena M BelecTsa.
dusnyeckue CBOICTBa BellecTB. ArperatHoe cocTostHue BemlecTB. [loHATHEe 0 MeTonax MO3HaHUS B
xuMuu. Yuctele BemecTBa U cMecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 3JIeMeHThl. CUMBOJIBI XMMHUECKHUX 3JIeMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi (popmyina. BaneHTHOCTh aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTEIbHAsI MOJIEKYJIsIpHAs Macca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KonnuectBo Bemectsa. Moisb. MoisipHas macca. B3auMoCBs3b KOJIMYECTBA, Macchl M 4YUCia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tsl o popmynam XuMHUUYECKUX COETUHEHUI.

DusnyecKkue U XMMUUYECKUE SIBIICHUA. XUMUYECKask peakuus U €€ MPU3HAKU. 3aKOH COXPaHECHHUS
Macchl BewlecTB. XuUMU4eckue ypaBHeHHs. Kilaccupukanus XUMHUECKMX peakuui (CoeauHeHMs,
pasIoKeHUs, 3aMeIIEeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM IOCYAOH, HpaBuiaMH paboThl B JabOpaTOpuM U IMpHEMaMHU
oOparnieHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM, H3YUCHUE U ONMHCAHNE (PU3NIECKUX CBOHCTB 00pa3lioB
HEOPraHMYeCKUX BEIIECTB, HaONoaeHHe (U3NYecKUX (IUIaBJIEHHE BOCKA, TasHUE JIbJa, pacTUpaHUe
caxapa B CTyNKe, KUIIEHUE U KOHJEHCALUsS BOJbI) U XUMHUYECKUX (FOPEHHE CBEYM, NMPOKAINBAHUE
ME/IHOM IPOBOJIOKH, B3aMMOJAEHCTBHE Mella C KHUCIIOTOH) sIBIEHMH, HAOJIOJIEHHME W OIMCaHHe
IIPU3HAKOB MPOTEKAaHUs] XUMHUYECKMX peakluui (pasjoKeHue caxapa, B3aUMOJECHUCTBUE CEpPHOU
KHUCJIOTHI € XJIOpuaoM Oapus, pasznoxkeHue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMojeicTBHE
xkene3a ¢ pactBopoM cosr Menu (II), uzyuenue cnocoOoB pa3fesieHus] CMECEH: ¢ MOMOIIbI0 MarHuTa,
¢uibTpOBaHMe, BbIIApUBaHHUE, JUCTWUIALMA, XpoMmaTtorpagus, NpOBEJCHHE OYHUCTKU IOBApEHHOMN
CoNM, HAONIOJEHHE W OIMCAaHHWE pe3yJIbTATOB IPOBEACHUS OIBITA, HUTFOCTPUPYIOMIETO 3aKOH
COXPaHEHMs MacChl, CO3/1aHUE MOEIeH MOJIEKYJI (IIapOCTEPKHEBBIX).

Baskueiilue npeacTaBuTe I HEOPraHMYEeCKUX BeLeCTB

Bo3znmyx — cmecp rasos. CocrtaB Bo3ayxa. Kucimopoxm — 31€eMEHT M NIpPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoga B HpUpPOAE, (PU3NYECKHME W XHMUYECKHE CBOMCTBA (pEakUUu TOpPEHUS).
Oxcunpl. Ilpumenenue kuciopona. CrnocoObl TNOMy4eHUs KHUCIOpoJa B JabopaTopuM U
npombluieHHOCTH. KpyroBopoT kwuciopoma B npupoge. O30H — amioTponHas Moaudukanms
KHCIIOpOJ1a.

TermoBoit  >PQekT XUMHUYECKOH peakluuu, TEPMOXUMHYECKHE YPaBHEHHUS, 0JK30- W
SHAOTEPMHUUYECKUE peakuu. TOIUIMBO: Yyroiab U MeTaH. 3arpsA3HEHUE BO3AyXd, YCHICHHE TAPHUKOBOTO
s dexTa, pa3pymeHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxxaeHue Bogoposaa B npupoe, Gusndeckue u
XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI OTy4YeHus. KucnoTer u comnu.

Mounsipabiii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmieHHble wu
HEHaCBILICHHBIE PacTBOpBI. PacTBOpUMOCTh BewiecTB B BozAe. MaccoBas J0Js BELIECTBA B PacTBOPE.
Xummnueckue cpoiictBa Boabl. OcHoBaHusl. Ponb pacTBOpOB B MpUPOJAE U B KU3HHM UEIOBEKA.
Kpyrosopot BozsI B ipupoe. 3arpsa3HeHUe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccupukanus Heopranmdeckux coenuHeHuid. Oxkcunbel.  Kinaccudukamuss  OKCHIOB:
cosieoOpa3ymomue (OCHOBHbIE, KHUCIOTHBIE, aMm(poTepHble) M HecojeoOpasyromue. Homenknarypa
oKkcu0B. DU3nyecKue U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydenne okcuaos.

OcHoBanus. Knaccupukanuss oCHOBaHMM: IIEIOYM U HEPACTBOPUMBIE  OCHOBaHUS.
Homenkiatypa ocHoBanuii. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. 11oiyueHre OCHOBaHHUI.



Kucnorsl. Knaccuduxanus kuciaor. Homenknatypa kuciaor. Pusndyeckue U XUMHUYECKUE
cBoricTBa KucaoT. P akruBHoctu metaioB H. H. bekerosa. Iloyuenue kucior.

Comu. Homenxuatypa coneil. dusnueckne 1 XUMAYECKUE CBOKCTBa coiel. [lomydenue coen.

I'eneTndeckas CB3b MEXKy KlacCaMy HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii y3xcnepumenm:

KauecTBeHHOE ollpeneneHue coaep:KaHus KUCIOpoAa B BO3JAyXe, IOIy4YeHHE, cOoOHpaHue,
pacrio3HaBaHME€ M M3Y4YEHHE CBOMCTB KHUCIOpOJa, HAONIOJEHUEe B3aUMOJCHCTBUS BEILIECTB C
KHCJIOPOJIOM W YCIIOBUSI BO3HMKHOBEHMSI M IpEKpalleHusi ropeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3liaMu OKCUJIOB M ONMCAHUE UX CBOWCTB, MOJy4YeHHE, COOMpaHME, paclio3HaBaHUE U HU3Yy4EHUE
CBOMCTB BojJopoAa (ropeHue), B3aumojeicTBue Boaopojna ¢ oxcugom wmeau (1) (BozmoxkHO
UCIOJb30BAaHUE BHJIEOMAaTEpUANIOB), HAOIIOZECHUE OOpa3LoB BELIECTB KOJIMYECTBOM 1 MOIb,
UCcleI0oBaHNE 0COOEHHOCTENH PACTBOPEHMSI BELLIECTB C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE
pacTBOpPOB C ONpPENEIEHHON MacCOBOM J0JE€M PacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOJBI C
MeTaJljlaMu (HaTpueM M KajbLUeM) (BO3MOXKHO HMCIIOJIb30BAaHUE BMJIEOMATEPHANIOB), UCCIIEOBAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB pPAa3JIMYHbIX KJIACCOB, HAOIOJEHHE W3MEHEHMsI OKpAacKu
WHJMKAaTOPOB B pacTBOpax KHCIOT M IeJouel, uM3ydeHue B3aumojnencTBusa okcuzpa menu (II) c
pacTBOPOM CEPHOM KHCIOTBHI, KHCJIOT C MeETalllaMH, pPEAaKUUN HEUTpaau3auuy, IOJyYeHUe
HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OJHOIO MeETaJla JIPYrMM M3 pacTBOpa COJIM, pELIEHUE
JKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelnme Ki1acchl HEOPraHMYECKUX COCIMHEHUID.

Ilepuoauyecknii 3axkoH u Ilepmoamyeckass cucreMa XxXuMuyeckux djementos JI. H.
MenpeneeBa. Ctpoenune aToMoB. XuMH4YecKasi CBsA3b. OKHCIANTEIbHO-BOCCTAHOBHTE/bHBIE
peakuuu

IlepBble MONBITKM KiIaCCU(PUKAIMK XUMHUYECKUX 3JIeMEHTOB. IIoHATHE O rpynmax CXOIHBIX
3JIEMEHTOB (ILLEJOYHbIE U ILEIOYHO3EMENbHbIE METalIbl, TJIOI€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THIPOKCHU/IBI.

[Iepnonnueckuit 3axoH. Ilepuoguyeckas cucrema xumudeckux 3ineMeHToB [[. M. Menneneesa.
Kopotkonepuoanas u JyinHHONEpUoaAHas ¢opMbl Ilepuoauueckoil CUCTEMbl XUMHUECKUX JIEMEHTOB
. W. Menneneesa. Ilepuonsl m rpynnel. PHU3MYECKUN CMBICH IOPSAIKOBOIO HOMEPA, HOMEPOB
IIeproJa U rpyImIbl JIEMEHTA.

Crpoenue atromoB. CocraB aTOMHbIX saep. M3otomnbl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oso4yek aroMoB nepBbix 20 xumuueckux 3neMeHToB [lepuoanyeckoit cuctems! /. Y. Menneneesa.
XapakTepUCTHKAa XUMHUYECKOTO 3JIEMEHTA II0 e€ro mnosoxeHutro B Ilepumonmueckon cucreme [[. U.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XMMMYECKHUX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOJAM.

3nauenue Ilepuonuueckoro 3axkona u Ilepuonnyeckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB JUIS
pa3BuTUA HayKu U npakTuku. . 1. MeHnneneeB — yd€HbIi U rpak1aHUH.

Xummnueckasi cBsizb. KoBaneHTHas (IoJisipHAasi U HEMOJISIPHAs) CBSA3b. DIIEKTPOOTPUIIATEIILHOCTh
XUMHYECKHX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHIA LIUHKA C
pacTBOpamMu KHUCIJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIMIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX peakuil (rOpeHue, peakiuy pa3ioKeHHsl, COSAMHEHUS).

Meoscnpeomemmnnie ceasu

Peanuzanus MEeXIIpeIMETHBIX CBS3€H NP U3YYEHUU XUMUU B § KJIACCE OCYILECTBISETCS Yepes3
UCTOJB30BaHWE KaK OOMIMX €CTECTBEHHO--HAYYHBIX NOHATHH, TaK W TIOHSATHHA, SBISIOIINXCS
CUCTEMHBIMU JJISl OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKIIA.



OOwire ecTecTBEHHO-HAyYHbIe IMOHATHA: HAaydHbIH (DakT, rumoresa, Teopus, 3aKOH, aHAJIM3,
CUHTE3, KJacCU(pUKaLus, NEPUOAUYHOCTb, HAONIOAEHNE, IKCIIEPUMEHT, MOJIEIUPOBAaHNE, U3MEPEHHE,
MO/IeJIb, SIBJICHUE.

®dusuka: Marepusi, aroM, DJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIIbI,
PalliOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKUN 3apsil, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, ra3, PU3NUECKUE BETUUNHBI, €IUHHUIIBI H3MEPEHHS, KOCMOC, TUTaHETHI, 3BE31b1, CONHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJbI, IMOJIE3HBIE HCKOIAEMBbIE,
TOIJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemmecTBO M XUMHYeCKasi peaKIusi

[Iepnonnueckuit 3axoH. Ilepuoguyeckas cucrema xumudeckux 3imeMeHToB [[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XMMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kalus, KalbliUsl W HUX COCIUHEHUHM B COOTBETCTBUU C IIOJIOKEHHUEM DJIEMEHTOB B
Ilepuonuueckoil cuctemMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOM CBSA3M. THUNBl KPHUCTAUIMYECKUX PELIETOK,
3aBHCUMOCTh CBOMCTB BELIECTBA OT THIIa KPUCTAIIIMYECKON PEIETKH U BUAa XUMUYECKOH CBSA3H.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB. XUMHUUYECKHUE CBOMCTBA BEIIECTB,
OTHOCALIMXCS K Ppa3IMYHbIM KJlaccaM HEOPraHM4YeCKHUX COCIMHEHMH, TIeHEeTHYecKas CBs3b
HEOpPraHMYECKUX BEILECTB.

Knaccupukanus XMMHYECKHX peakluil Mo pa3jiuyHbIM MpU3HAKaM (10 YUCIYy M COCTaBy
YUYACTBYIOIMX B PEAKIUHU BELIECTB, MO TEIJIOBOMY Y(PQEKTY, M0 M3MEHEHHUIO CTENCHEW OKHCICHHS
XMUMHUYECKHX 3JIEMEHTOB, 110 0OpaTMMOCTH, 110 YYacCTHIO KaTalau3aropa). JK30- U 3HJOTEPMUYECKHE
peaKIyy, TEePMOXUMUYECCKIE YPaBHEHHUS.

[Tonatue o ckopocT xumuueckoi peakuuu. [loHsTHe 00 OOpaTUMBIX U HEOOpPATHMBIX
XUMAYECKHX peaknusax. [IoHsTHe 0 TOMOTeHHBIX W TeTepOTeHHBIX peakuusx. [loHsTue o Karammse.
[Tonatue o xuMu4eckoM paBHOBecuU. DaKTOPHI, BIUAIOLIME HA CKOPOCTh XUMHUYECKOH peakiuu U
M10JIO)KEHHE XMMHYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  3JEKTPOHHBIA  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHONW peakiuu. CocTaBiaeHUE YpaBHEHHM OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOI0 OaaHca.

Teopust 3IEKTPOTUTHUECKON JUCCOLMALMHU. OJEKTPOJIUTBI M HEINEKTPOoNUThl. KaTuoHBI,
aHMOHBI. MeXaHU3M JUCCOLMALMU BELIECTB C PAa3IUYHBIMU BHJAMH XMMHUYECKOH cBs3u. CTeneHb
mucconranui. CUIIbHBIE U CIIa0bIe SJICKTPOIIUTHI.

Peaknun wmoHHOro oOMeHa. YCIOBHSA MNPOTEKaHUs PEaKUUi HOHHOrO OOMEHa, IOJHbIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHHUs peakiuil. CBolicTBa KHUCIOT, OCHOBaHMIl U coJiel B CBETe
IPEJCTAaBICHUNA 00 IEKTPOIUTHYECKON qucconranuu. KadecTBeHHbIe peakiiuy Ha MOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii s3xcnepumenm:

O3HaKOMJIEHHE C MOJIETSIMU KPUCTAINIMYECKUX PELIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpWJA HATPHUs), HCCICIOBAHUE
3aBUCHUMOCTH CKOPOCTH XMMHYECKON PEaKIMH OT BO3ACUCTBUS Pa3IMYHbIX (PaKTOPOB, UCCIIEJOBAHHE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, Ipollecca IUCCOLMALMU KHUCIOT, IIelo4ed u cosel
(BO3MOYKHO MCIIOJIb30BaHUE BHJIE0 MATEPUAJIOB), IPOBEJCHHUE OIBITOB, MLIIOCTPUPYIOIIMX MPU3HAKU
IPOTEKaHMs peaklMid HOHHOro oOMeHa (0Opa3oBaHUE OCajiKa, BblIEIEHUE Ta3a, 00pa3oBaHUE BObI),
OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUUil (ropeHue,
peaKklMM pa3jokKEeHUs, COCIUHEHHs), PACHO3HABAaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIbBIO
KAaueCTBEHHBIX PEaKIIMi Ha NOHBI, PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasuibl 1 UX cOeJUHEHUS

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHH
okucineHusa. CtpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJlOTEHOB. XUMHUYECKUE



CBOWCTBA Ha IpuMepe xJjopa (B3auMoJeicTBUE C MeTaulaMd, HeMeTalllaMM, UIeJIoYaMH).
Xnoposogopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, IIOJyYeHHUe, IpuMeHeHue. JleiicTBue xiopa
U XJIOPOBOJIOPO/Ia HA OPTaHMU3M uelloBeKa. BaskHelnye XJI0puabl U UX HaXOKACHHUE B IPUPOJE.

OOmast  xapakrepuctuka 3meMeHTOB  VIA-rpymmbl. OcoOEHHOCTH  CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. Ctpoenue U pu3nyeckre CBOMCTBa NPOCTHIX BEIECTB — KUCIOPOaa
U cepbl. AJUIOTPOIIHBIE MOAU(UKALIMN KUCIOPOa U cepbl. XUMHUECKHE CBOICTBa ceprl. CepoBo0pOI,
CTpoeHue, (QU3MUecKue M XuUMudeckue cBoicTBa. OKCHIBI cepbl KaK NPEeACTaBUTEIN KUCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (pU3MUECKUE U XUMHYECKUE CBOMCTBA (00IIMe KaKk MPeCTaBUTEINs Kiacca
KHUCJIOT U crneuududeckrue). XUMUYECKUE PEaKLMH, JIeXKAle B OCHOBE MPOMBIIUIEHHOIO CIIocoba
MOJTy4eHUsI CepHOM KHUCIOTHI. [Ipumenenune cepHoil KuciaoTsl. Comu CepHOM KUCIOTHI, Ka4eCTBEHHAs
peakuus Ha cyibdar-uoH. HaxoxxaeHue cepsl U e€ coeiMHEHUI B pupoie. XMMHUYECKOe 3arpsi3HeHUe
OKpY’Kalollel cpeabl COEAMHEHUSIMU Cepbl (KUCIOTHBIE J0XKIU, 3arpsA3HEHHE BO3/lyXa U BOJOEMOB),
CIOCOOBI €ro Mpel0TBpaILEeHUS.

OOmast  xapakTepucThKa d3JeMeHTOB VA-rpynnbl. OcoOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B NpUpOAe, pu3nyeckue U XUMUYECKHE
cBoiictBa. KpyroBopoT azora B mpupome. AMMHUAK, €ro (QHU3MUECKHE M XHUMHYECKHE CBOICTBA,
nojydyeHue u npumeHenue. Conu aMMOHUS, UX (U3MYECKHEe U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHass peakiuss Ha HMOHbI aMMOHMs. A30THas KHUCIOTa, €€ IOoJdydeHue, (U3NYECKUe MU
XUMHUYECKHe CBoWcTBa (0oOmMe Kak MpeJCTaBUTENs Kjacca KHUCIOT U clenudHuyuecKue).
Vcnonp30BaHne HUTPATOB M COJIEH aMMOHHUSI B KAa4eCTBE MHUHEPAIBHBIX yHO0OpeHHH. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOLIeH Cpe/ibl COCMHEHUSMHU a30Ta (KUCIOTHBIE JOXIHM, 3arpsa3HEHUE BO3/yXa,
nouyBel U BogoéMoB). Docdop, amtorponHsle Moaudukanuu dochopa, GpU3HMUECKHE U XUMHUYECKHE
cBoiictBa. Okcun ¢ocdopa (V) u docdhopnas kucinora, ¢uznyecKue U XUMHYECKHE CBOICTBA,
nony4yenue. McrnonszoBanue pocdaroB B KauecTBe MUHEPAIBHBIX YI0OPEHHIA.

OOmas  xapakrepuctuka 3neMeHTOoB IVA-rpynmbl. OcoOEHHOCTH  CTPOEHHS  aTOMOB,
XapakTepHbIE CTETMICHW OKHUCIICHUs. YTJIEpPOA, aJUIOTPOIHBIE MOAW(DUKALWH, pPACHpPOCTPAaHEHUE B
npupoje, (usnueckue M XUMHUEcKue cBoicTBa. Ancopbuus. Kpyrosopor yriepona B mpupoje.
Oxcuapl yriepona, UX (PU3MYECKHME M XUMHUYECKHE CBOICTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI,
[OJlydeHHEe W IpUMEHEHHEe. DKOJOTHYecKue NpoOseMbl, CBA3aHHblE ¢ okcuaoM yriepoma (IV),
THIIOTE3a II100aJTbHOr0 MOTEIUICHUS KJIMMAaTa, TapHUKOBBIN 3 QeKT. YTonpHas KuciaoTa 1 e€ Colu, uxX
¢usnyeckue M XHMMHUYECKHE CBOMCTBA, MOJIydyeHHE U IpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-MoHBL Vcmonb3oBaHue KapOOHATOB B OBITY, MEIAHMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35MICTBE.

IlepBoHayabHbIE MOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSAX yriepoja (MeTaH,
3TaH, OTWIEH, aleTWIEH, 53TaHOJ, TJMLEPUH, YKCycHas Kucinota). IlpupojgHble HUCTOUYHUKU
yIIA€BOAOPOAOB (Yroyib, IPUPOAHBIA ra3, He(Th), MPOAYKTH UX mNepepadoTku (OEH3WH), UX POJIb B
OBbITY ¥ TPOMBILLIEHHOCTH. [ToHATHE 0 OMOIOrNUECKH BaKHBIX BELIECTBAX: KUPAX, ONIKaxX, yIIeBOAaX
— M MX POJM B JKU3HM ueloBeKa. MarepuanbHOE €JUHCTBO OpPraHMYECKMX M HEOPraHUYECKUX
COETMHEHUH.

Kpemuuii, ero ¢pusnueckue u XMMHUYECKHUE CBOICTBA, MOIy4YeHHE U npuMeHeHue. CoeTuHeHUs
KpeMHUs B npupoze. OOuiue npenacrasieHus o6 oxcunpe kpemHus (IV) m kpemHueBoil kuciore.
Cunukatel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeillne cTpouTeIbHbIE MaTepUabl:
KepaMHKa, CTEKJIO, LIeMEeHT, OeTOoH, xene300eToH. [IpoGiiembl 6e30MacHOro HCHOJIb30BAHUS
CTPOMTENIbHBIX MaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii y3xcnepumenm:

N3yuenne o00pa3lioB HEOPraHWYECKUX BELIECTB, CBONCTB COJSHOW KHCJIOTBI, IPOBEICHUE
KayeCTBEHHBIX pPEaKLUUH Ha XJIOPUA-UOHBI M HAONIOJEHUE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpakaromue (QHU3MYECKHe W XUMHUYECKHE CBOWCTBA TAJIOTEHOB M WX COCAMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHE ¢ oOpa3laMy XJOpPUAOB (TaJIOr€HUI0B),
O3HAaKOMJICHHE ¢ 00pa3IaMu ceprl U e€ COETUHEHUAMH (BO3MOKHO HUCIIOIH30BAHNE BHICOMATEPUATIOB),
Ha0JroeHNe Mpoliecca 00yTiIuBaHMs caxapa Moj ASHCTBUEM KOHLEHTPUPOBAHHOM CEpPHOI KUCIIOTHI,



M3Y4YCHHE XUMUYECKIX CBOMCTB pa30aBICHHON CEPHOIN KHUCIOTHI, MPOBEACHUE KaUeCTBEHHOMN peakinu
Ha cyiab(dar-MOH U HaONIoJeHHWE IpU3HaKa €€ MPOTEKaHHs, O3HAKOMIJIEHHE C (PU3MUYECKUMHU
cBoiicTBamMH a30Ta, Qgochopa W UX coeNUHEHUH (BO3MOXKHO HCIIOJIb30BAHHUE BUIECOMATEPHUAIIOB),
oOpa3iamu a30THEIX U PochHOpHBIX yIO0OpEeHUH, MOydeHHEe, COOMpaHue, paclio3HaBaHUE U U3YYCHUE
CBOMCTB aMMHUaKa, MPOBEACHNE KaYeCTBEHHBIX pEaKlMii Ha MOH aMMOHHS U (ocdaT-uoH U U3y4eHUe
IIPU3HAKOB UX IPOTEKAHMs, B3aUMOJIEHUCTBHUE KOHLIEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEJBIO
(BOBMOXKHO HCIIOJIb30BAHUE BUJECOMATEPHANIOB), W3YYCHHE MOJENCH KPHUCTAUIMYECKUX PEIIETOK
anMasza, rpadura, (y/uiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM IPOTHMBOTa3a, MOJyuyeHUE, COOMpaHue, pacro3HaBaHHE U
W3Y4YEHHUE CBOMCTB YIJIEKMCIIOIO ra3a, MPOBEJACHUE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUIIMKAT-
MOHbl W U3Y4YEHUE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C MPOAYKLUHUEH CHUIIMKATHOU
IIPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHeilne HeMeTalibl U UX
COCJIUHEHUS.

Metaibl M X COeITMHEHHS

OO0mas xapakTepUCTHKAa XUMHUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHUHU UX TOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB /. V. MenaeneeBa u ctpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTainyeckas CBA3b U METAIMYECKAs KPUCTAIUINYECKAs PEIIETKA. DIEKTPOXUMUYECKUI
P HampsDKeHUH MeTayuioB. DHU3MUYECKMe W XUMHUYECKHE CBOWCTBA MeTayuioB. OOmme crnocoOsl
noJryueHus MeTauioB. [IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHl UX OT KOPPO3UH.
CrutaBel (CTalb, YyT'yH, TIOPATIOMUHIN, OpOH3a) M UX MMPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH.

[lenounsle MeTambl: nosioxkeHue B llepuoguyeckoit cucreme xumuueckux snemeHTon Jl. U.
MenpeneeBa, CTpo€HUE UX aTOMOB, HaxoxJeHue B npupoje. Pusnueckue U XMMUYECKHE CBOMCTBa
(na mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HaTpusd U Kanus. [IpuMeHeHue MenouHbIX
METAJUIOB U UX COCITMHEHU.

[[lerouHO3emMenbHBIE METAJUIBI MAarHUi W Kalnbluid: nojoxkeHue B llepuoamueckoil cucreme
xuMmuueckux daeMeHToB J[. WM. MengeneeBa, CTpOCHHME HX aTOMOB, HAXOXKJICHHE B MPUPOJIE.
duznyeckne U XUMUYECKUE CBOWCTBA MarHus M Kalblivsd. BaxkHeine coeMHEHNs KaabIus (OKCUT,
THIIPOKCHUL, cOH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: mnonoxenue B Ilepumoanueckoil cucrteme xumuyeckux saemeHtoB [ W.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXAeHHE B mnpupoge. Puznueckue M XUMHUUYECKHE CBOMICTBa
amoMuHusI. AM(OTEpHbIE CBOMCTBA OKCHIA U TUIPOKCHIA ATFOMUHUAL.

Kenezo: nonoxenue B llepuoanueckoin cucreme xumuueckux 3nemeHToB . M. Mennaeneesa,
CTPOEHHE aToMa, HaXOXJEeHHE B npupoje. Puznueckue U XMMHUYECKHE CBOMCTBA kene3a. OKcuupbl,
ruapoxcuabl v conu xenesa (I1) u xxenesa (II1), ux cocras, cBoicTBa U MOJIyYEHUE.

Xumuueckuii y3xcnepumenm:

O3HakoMyIieHHE ¢ oOpa3laMu METaUIOB U CIUIaBOB, MX (PM3MUECKUMHU CBOICTBaMH, W3Yy4YEHHE
pE3yNbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJIB30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCHJIA KalbIMsl U HATpUs C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOW BOJBI, MpoIlecCa TOPEHUs Kejne3a B KHUCIOpoAe (BO3MOMKHO
HCIOJIb30BaHNUE BUEOMATEPUATIOB), NPU3HAKOB INPOTEKAHUS KAYECTBEHHBIX pEaKUUNd Ha HOHBL:
MarHus, Kajablus, alloMUHUS, uHKa, kene3a (I1) u xenesa (I111), menu (I1), HaGa0MeHME M ONTUCaHUE
IIPOLIECCOB OKpALIMBaHUS IUIAMEHM MOHAMM HATpusi, Kajdusd U Kajablus (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS M THUAPOKCUAA
LMHKA, PELICHUE dKCIIEpUMEHTAJIbHBIX 33/]a4 110 TeMe «BakHel1ue MeTayuibl U UX COSIUHEHUS.

Xumus 4 OKpysKamowmas cpeaa

BemectBa M Mmarepuanbl B IOBCEIHEBHOM JKU3HM ueloBeka. be3omacHoe ucCHoiab30BaHUE
BEIIECTB U XUMUYECKHX peakiiuii B ObiTy. [lepBas momMouis npu XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKarolleld cpenapl (mpenenbHas OMyCTUMas KOHLIEHTpaIus
BeniecTs, nanee — [1/IK). Ponb xumMuu B pemieHuu 3K0JI0THYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

N3yuenne 06pa3iioB MaTepuanoB (CTEKIIO, CIJIaBbI METAJUIOB, TOJTUMEPHBIE MaTEPHUAIIBI).



Mescnpeomemmnole ceazu

Peanuzarust MeXnpeIMeTHBIX CBsI3eU MPU U3YyUYEHUHM XUMUU B 9 KJlacce OCYIIECTBIISETCS Yepes
UCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATHH, SBISIOIUXCS
CUCTEMHBIMU JJIS OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAay4dHbI (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHAIM3,
CUHTE3, KJIaCCHU(PUKAIUs, IEPUOANIHOCTD, HAOIIOACHNE, YKCIIEPUMEHT, MOICIUPOBAaHNE, U3MEPCHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(h(PEeKT, TEXHOIOT s, MaTEPHAIIBI.

®dusmka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJI, H3O0TOIIbI,
PaZMOaKTUBHOCTH, MOJIEKYJIA, SJIEKTPUUECKUNA 3apsiji, MPOBOJHUKH, MOTYIPOBOAHUKH, AUIIIECKTPHUKH,
(OTOAIEMEHT, BEIIECTBO, Tell0, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KpUCTAITMYECKas PeleTKa, CIUIaBbl, (DU3HMUYECKUE BEIUYMHBI, SAMHHUIIBI U3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunres, apixaHue, Ouochepa, HSKOCUCTEMa, MHUHEpAIbHBIE YyIOOpEHUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, rumpochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HBbIE HCKOMAeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B X0Jl¢ 0Oy4eHHs] XMMUU B €IWHCTBE Y4eOHOW M BOCIUTATEIHHON IESATEIHHOCTH B COOTBETCTBUH C
TPAAULIUMOHHBIMH POCCUMCKUMU COLIMOKYJIbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
NPUHATBIMA B OOINECTBE NpaBWIAMH W HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUATHM3AIUN 00YJarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh 00YYarOIIMXCSl PyKOBOJICTBOBATHCS CUCTEMOM
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHUE ONBITA JAESITEIIBHOCTH HAa €€ OCHOBE, B TOM
quClie B 4aCTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

- LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HACJIEUIO, TOHUMAaHMs 3HAYEHUS XHUMHUYECKONW HayKu B SKM3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHOW HH(pOpMAIME O TMEepeJOBhIX AOCTIKEHHSIX M OTKPBITHIX
MHUPOBOH U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOWCTBE MHpa U
o011ecTBa;

2) rpa’KIaAHCKOT0 BOCIIUTAHUS

- IPEJICTaBICHMUS] O COLMAIBHBIX HOPMAaxX M NPaBUIAX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-HMCCIIeIOBATENbCKON, TBOPYECKOW W JAPYrUX BHOAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOHN J[EATENbHOCTH TPU BBHIMOTHEHHH Y4eOHBIX, MO3HABATENbHBIX 3aj/1ad,
BBIIIOJTHEHUM XUMHUYECKHUX OKCIIEPUMEHTOB, CO3/IaHUM Y4E€OHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B TMpoIecce O5TOM Y4eOHON IesATeNbHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE IMOBEJIECHUE M MOCTYIKHU CBOUX TOBAapHILEH C MO3UIMH HPABCTBEHHBIX U MPAaBOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

- MHPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE U XUMUYECKON PEaKIMU, COOTBETCTBYIOILINE
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKH M COCTAaBJISIOLIME OCHOBY JUIsl TMOHMMAHUS CYLIHOCTU
HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI HPHUPOJIBI,
B3aMMOCBS35X YEJI0BEKA C IPUPOJHOM CPEIOM, O POJIY XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

- T[03HaBaTEJIbHbIE MOTHBBI, HANpPaBJICHHbIE Ha IOJyY€HUE HOBBIX 3HAHMM 10 XUMUH,
HEOOXOAUMBIE JIi  OOBSICHEHUS HAONIOJAaeMbIX MPOIECCOB H  SBJICHHHA, IO3HABATEIILHOM,
MH(OPMALIMOHHONW M YUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEILHOW pabOTHI C
YU4EOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, IOCTYIHBIMA TEXHUYECKHMMH CPEIICTBAMH
MH(OPMALIMOHHBIX TEXHOJIOTUH;

- HMHTEpeC K OOY4YCHHMIO W TO3HAHHWIO, JII0OO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON IEATENbHOCTH, K OCO3HAaHHOMY BBHIOODY
HaIPaBJIEHHOCTU U YPOBHsI 00Y4YEeHUS B ajbHEHNILIEM;

4) popmupoBaHus KyJbTYPbl 310POBbS:

- OCO3HaHUE LIEHHOCTHU YKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUNA U HEMPHUITHE BPEIHBIX MPHUBBIYECK (YIMOTPEOICHUS
aJIKOTOJII, HApPKOTUKOB, KypEHUs), HEOOXOJUMOCTH COOJIIOJCHHUS TpaBWI O€30MacHOCTH TIpU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyA0BOro BOCIMTAHMSA:

- MHTEpPEC K MPaKTUYECKOMY H3y4eHHUIO0 mpodeccuil U Tpyla pa3IUuYHOTO poja, YBaKEHHE K
TPYAYy U pe3ylbTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE€ HA OCHOBE INPUMEHEHHUS IPEIMETHBIX
3HAHUN MO XMMHUHU, OCO3HAHHBIM BHIOOP MHAMBHUAYAIBbHON TPAEKTOPUU MPOJIOIIKEHHSI 00pa30BaHUS C
y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEIH,



yCIIeIIHOM NpodecCHOHANbHOM JEesITeIbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHH, I'OTOBHOCTbH
a/JlanTHPOBaThCA B MpoeccnoHalbHOM cpesie;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS:

- DKOJIOTMYECKU II€JIeCO00pa3sHOE OTHOIIEHHWE K MPUPOJE KaK MCTOYHMKY >KM3HU Ha 3emie,
OCHOBE €€ CyIIEeCTBOBAHUSA, MOHUMAHHE ILIEHHOCTU 370POBOr0 U Oe€30IacHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MUECKOMY W IICUXMYECKOMY 3I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIO/IEHUSI MpaBWil 0€30MacHOr0 MNOBEJEHUs IHpH padoTe C BEIIECTBAMU, a TAKXKE B
CUTYalUsX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJEH;

- CIOCOOHOCTH HPUMEHSTh 3HAHMs, MOJTydaeMble NMPU U3yYEeHUM XUMUH, JJIS peleHHs 3aaad,
CBA3AHHBIX C OKPY’KAIOLIEW MPUPOJHON CPENOM, I MOBBIIIEHUS YPOBHS dKOJOTHYECKON KYJIBTYpHI,
OCO3HAaHMA TJ00AJBHOIO XapakTepa HKOJOTHMYECKUX MpoOieM M MyTed HX pelleHHs IOCPEICTBOM
METOZ0B XMMHH, JKOJIOTMYECKOTO MBIIUICHHs, YMEHHS PYKOBOJCTBOBATHCS MM B ITO3HABATENIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMmeranpeIMETHBIX pe3y/lbTaTOB BBIACIAIOT 3HAYUMbE Ui (OPMUPOBAHUS
MHUPOBO33pEHUs OOIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHsI, IPUHIHI, THIIOTE3a, (aKT, CUCTEMa, TIPOIIECC,
HKCHEPUMEHT U JIPYroe.), KOTOpble MCIOJIb3YIOTCS B €CTECTBEHHO-HAy4YHBIX YUEOHBIX IpeAMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUM W3 STHUX TNpeAMETOB (OPMHPOBATH IPEICTABICHUE O IIEIOCTHOU
Hay4YHOH KapTUHE MUpa, U YHUBEpCaIbHbIE yueOHbIe 1eHCTBUS (II03HABATENIbHbIE, KOMMYHHUKAaTHBHBIE,
PEryJISITUBHBIE), KOTOpble OOECHEeunBalOT (OPMUPOBAHUE TOTOBHOCTU K CaMOCTOSITEIbHOMY
IUTAHUPOBAHMIO U OCYILLECTBIICHUIO YU€OHOM! 1eATEIbHOCTH.

Ilo3naBaTe/bHbIE YHMBepcaJIbHbIe YUeOHbIe qeliCTBUS

Ba3zoBblie Joru4eckue neicTBus:

- YMEHHsI UCIIOJIb30BATh MPUEMBI JIOTMYECKOTO MBIIIEHUS IIPU OCBOCHUN 3HAHUU: PACKPHIBATH
CMBICJI XMMMYECKUX MOHATUH (BBIIEIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C
JPYTMMU TIOHATHSMH), HCIOJB30BaTh IMOHATUS JUIsl OOBSCHEHUS OTAEIbHBIX (DAKTOB M SIBJICHUM,
BbIOMPATh OCHOBAHUS U KPUTEPUHU IS KINACCU(PUKALIMN XMMUYECKUX BEIIECTB M XUMUUYECKUX PEaKLUH,
YCTaHABJIMBATH MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXAY OOBEKTaMH W3YYEHUS, CTPOUTH JIOTHUECKHUE
paccyxJeHus (MHIyKTUBHBIE, 1€ JyKTUBHBIE, TI0 aHAJIOTHH), J1eJIaTh BBIBOJIbI U 3aKJIHOUYEHUS;

- YMEHHE IPUMEHSATh B IpOILECCE IMO3HAHUS MOHATUS (NPEAMETHbIE U MeETalpeIMETHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIM, HCHOJIb3yeMble B XUMHUH, HpeoOpa3oBbIBATh IIHPOKO
IPUMEHSIEMbIE B XMMHHM MOJIEbHbIE IPEACTABICHUS — XUMHYECKMH 3HaK (CHUMBOJ 3JIEMEHTA),
XUMHYeckas (hopMyia U ypaBHEHHE XMMUYECKOH peakiMy — MPH PeLICHUH y4eOHO-I103HABATEIbHbIX
3a/1a4, ¢ y4€TOM ITUX MOJEIBHBIX IPEJCTaBICHUN BBIABIATH M XapaKT€PU30BATh CYLIECTBEHHBIC
IPU3HAKH U3Y4YaeMBbIX O0OBEKTOB — XMUMHUUYECKUX BELIECTB M XUMHUECKUX PEAKIMH, BBIBIATH OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIE CBA3W W IPOTUBOPEUYMs B H3Y4aeMbIX IIPOLECCax U
SBJICHUSX.

Bba3oBeble ucciegoBare/bCKue 1eHCTBHSA:

- YMEHHE UCIOJIb30BaTh IIOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMSI, a TAKIKE B
KAauecTBE OCHOBBI JUIsl (DOPMHMpPOBAHUS THIOTE3bl IO IPOBEPKE NPABUIBLHOCTU BBICKA3bIBAEMBIX
CYKJICHUU;

- TpUOOpEeTeHHE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3alMd U IPOBEJCHUIO YUYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHe HaOI0AaTh 3a XOJOM Ipoliecca, CaMOCTOSATENIBHO MPOTHO3MPOBATH €ro
pe3yibTar, (opMyaupoBaTh OOOOIIEHHS W BBIBOABI 10 pE3yJIbTaTaM NPOBEAEHHOTO OIBITA,
HCCIIEI0BaHMs], COCTAaBIIATh OTYET O MPOAETaHHOM padore.

Pa6ora ¢ undopmanueii:

- YMEHHE BBIOMpaTh, AaHAIU3UPOBATH U MHTEPIPETUPOBATh MH(DOPMALUIO PA3JIMYHBIX BUJOB U
dbopM mpencTaBieHUs, MOMYyYaeMyl0 M3 pa3HBIX HMCTOYHHKOB (HAyYHO-TIONMYJIpHAs JHTEparypa
XMUMHUYECKOI0 COJEepXkaHMs, CIpPaBOUHbIE MMOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH OLEHHBATh
IIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;



- YMEHHE NPUMEHSTh Pa3JIMYHbIE METObI M 3alpoChl MPHU MOMCKE U O0TOOpe MHPOPMALUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOIUMBIX JUIS BBINIOJHEHUS y4YeOHBIX W TO3HABATENbHBIX 33734
OIpeNIeIEHHOrO THMa, NPUOOPETEeHHE OIbITa B OO0JIACTM HCHOJIB30BAHUSA HMH(DOPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIIQJCHUE KYJIbTYPOH AaKTHBHOTO HCIIOJIB30BAHMS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMY IpECTaBICHUs WH(pOpMaLUU
U WUIIOCTPUPOBATh pEIIaeMble 33[a4d HECIIO)KHBIMU CXEMaMH, JharpaMMaMi, APYrUMH (GopMaMu
rpauKu U UX KOMOUHAIUSIMU;

- YMEHHE HCIOJb30BaTh M AaHAIM3UPOBATH B Ipolecce y4eOHOH M HCCIIeAOBATEILCKOM
JeSTeIbHOCTH MH(OPMAIMIO O BIMSHUU HMPOMBIIUICHHOCTH, CEJIBCKOIO XO3SMCTBAa U TPAHCHOPTA HA
COCTOSIHME OKPY’KaIOLEH MPUPOTHON CpeIbl.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHA:

- YMEHHUS 3aJ1aBaTh BOMPOCH (B XOje Auajiora u (WJn) AUCKYCCHH) IO CYHIECTBY 00CYKIaeMOi
TeMbl, POPMYJIMPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIIBHO BBINOJIHEHUS NPEATI0KEHHOM 3a1auu;

- YMEHHS IPEJCTABIATH MOJTYYCHHBIC PE3Y/IbTAThI TO3HABATEIBHON NEATEIILHOCTH B YCTHBIX H
IIUCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALMI0 PE3yJIbTaTOB BHIIOIHEHUS XMMUYECKOIO SKCIEpUMEHTa
(;1aGopaTopHOro OMbBITa, JTAOOPATOPHOW pPabOTHI MO WCCICAOBAHUIO CBOHCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

- yMeHHUs y4yeOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABATEILHOW H
HCCIIEI0BATENIbCKOM AEATENIbHOCTH MPHU PELIEHUH BO3HUKAIOLIMX MPOOJIEeM Ha OCHOBE Y4éTa OOLIuX
MHTEPECOB M COTJIACOBAHMSA NO3MLUH (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBD»,
KOOp/IMHAIMSI COBMECTHBIX JEHCTBUM, ONpeaeseHne KPUTEpUEB IO OLEHKE KauecTBa BbIMOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe 1eliCTBUA:

- YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENU JAEATEIIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JEATEIbHOCTb, BHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pemieHus] y4eOHbIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIEHO COCTAaBIIATH
WIA KOPPEKTUPOBAaTh IMPEAJIOKEHHbBIM alropuT™M AEWCTBUH NIpU BBHINOJIHEHUM 33aHUN C y4ETOM
MOJy4eHHUS HOBBIX 3HAHWKH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUsIX, OICHUBAThH
COOTBETCTBHE IOJYYEHHOIO pe3yJsibTaTa 3asBJICHHON IeJM, YMEHHE HCIIOJIb30BaTh U aHAJIW3UPOBATh
KOHTEKCTBI, IPe/JIaraeMbIe B YCIIOBUU 3a/IaHUH.

NNPEJMETHBIE PE3YJIBTATHI

B cocraBe mpenMEeTHBIX ~pe3yabTaTOB IO OCBOCHHUIO  00S3aTENBHOTO  COJEpIKAHWA,
YCTQHOBJICHHOTO  JITaHHOM  (QenepanbHOil  pabouell  mporpamMMoi,  BBLAEISIOT:  OCBOEHHBIE
00yJaroIMMUCs Hay4HbIC 3HAHWS, YMEHUS M CIIOCOOBI JEHCTBUH, criennuveckue Uisd MpeIMeTHON
obnacti «XuUMUS», BHUJIBl JEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHHUS, €ro HHTEpIpEeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YU4€OHBIX M HOBBIX CUTYAIUSX.

K kon1y o0yueHus B 8 kiacce rnpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

- PacKpbIBaTh CMbIC] OCHOBHBIX XUMHUECKUX MOHATUN: aTOM, MOJIEKYJa, XUMHUECKHUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOPOAHAsE U HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHAsI aTOMHAasi U MOJIEKYJISIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JII XMMUYECKOTO 3JIEMEHTa B COSIMHEHUN, MOJIIPHBIN 00BbEM, OKCHJI, KHCIIOTa, OCHOBAHHUE,
COJIb, IEKTPOOTPULATEIBHOCTb, CTETIEHb OKUCICHUS, XUMUYECKas peaklns, Kiaaccuukanus peakuuii:
peaKkIMH COEAWHEHUs, PEaKIUh pPAa3JIOKEHUs, pPEeaKIUy 3aMEIIeHUs, Peakuuu oOMeHa, JK30- H
SHIOTEPMHUYECKUE PEAKLMHU, TeIuIoBoH 3¢deKT peakuuu, sApo aToMa, JIEKTPOHHBIM CJIOH aroma,
aToOMHasi OpOUTaJb, palyC aTOMa, XUMHYECKasi CBS3b, MOJSIPHAST M HENOJSpHAs KOBAJICHTHAsS CBS3b,
MOHHAs CBsI3b, UOH, KATUOH, AaHUOH, PaCTBOP, MAacCOBas J10JIs BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHs) B
pacTBope;

- WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX MOHITUN U NMPUMEHATh 3TH MOHATHS
IIPY OTIMCAHWH BEIIECTB M WX MPEBpAIICHU;



- UCIOJB30BaTh XMMHUYECKYI0O CHMBOJIMKY JJISi COCTaBieHHs ()OpMYJl BEIIECTB U YpaBHEHHI
XUMHYECKUX PEAKIIUM;

- OIpEIENITh BaJICHTHOCTH aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKUCICHUS
JJIEMEHTOB B OWHApHBIX COCIMHEHHSAX, NPUHAAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCy
coequHEHUI Mo (opmyrnaMm, BUJ XUMHUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHMYECKHX
COEIMHEHUSX;

- packpeiBath cMbici llepuogumueckoro 3akona JI. M. MeHnaeneeBa: J1€MOHCTPUPOBATH
[IOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX IIOJIOKEHUS B
[lepuonnueckoil cucreMe, 3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaipo

- OINKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢Gopmy llepmonnyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3iMyaTh NOHATUSA «rjaBHas noarpynna (A-rpynma)» u «mobouynas noxarpynna (b-
rpynna)», Maible W OOJbIIME MEePUOMbI, COOTHOCUTH O0O3HAYEHHS, KOTOPHIE MMEIOTCS B TaOJHIle
«Ilepuognyeckas cucremMa xumuueckux dnaemeHToB J[. WM. MengeneeBa» ¢ 4YHCIOBBIMH
XapaKTePUCTHKAMU CTPOEHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsl slpa, oOIIee YHUcio
AJIEKTPOHOB U PaclpeeICeHUE UX 0 AIEKTPOHHBIM CIIOSIM);

- KJIaccu(pUUUpPOBaTh XUMUYECKUE DIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHYECKHE
peakiuH (10 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIUH BEUIECTB, 110 TEIJIOBOMY P QEKTy);

- XapakTepu3oBaTh (OMHUCHIBaTH) OOIINE XMMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/asi ONMCAHWE IPUMEpPaMH MOJEKYJSPHBIX YpPaBHEHMH COOTBETCTBYIOIIMX XHMHUYECKUX
peaKIuii;

- TPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX KaueCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSIX;

- BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIO
XHUMHYECKOT0 3JIeMeHTa 110 (GopMyJie COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTD
pacuérhl 110 ypaBHEHUIO XUMUUYECKOMN peakliny;

- IPUMEHATh OCHOBHBIE OIl€palliy MBICIIMTENIbHON JIEATEIbHOCTU — AHAJIU3 U CUHTE3, CPAaBHEHHUE,
000011IeHNEe, CUCTEMATU3AUIO0, KIacCH(UKAINIO, BBISBICHHE MPUUYNHHOCIEICTBEHHBIX CBSI3€H — JIJIs
M3y4YEHUsl CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKLUN, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEATbHBIA U MBICIICHHBIN);

- CIIeI0BaTh MPaBHIIaM MOJIb30BaHUS XUMHUECKOH MOCYy 101 1 TabopaTopHBIM 000pyI0BaHUEM, a
TaK)Ke IpaBWwiaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBHUM C MHCTPYKLUMSIMHU I10 BBIIOJIHEHHIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOAOpOaa
U KHCIIOpOJia), NPUTOTOBICHHUIO PAcCTBOPOB C OINPEAECIEHHOM MAaccoBOM osiel pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
IEeJI0YeH U KUCIIOT C MIOMOIIBI0 HHIANKATOPOB (JTakMyc, heHondranernH, MeTUIIOPAHK U IPYTHUE).

K koHIily 00y4yeHus B 9 kiacce mpeIMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKAaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

- PacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUUYECKHUI JIEMEHT, aTOM, MOJIEKYIa,
HOH, KaTUOH, aHHOH, MIPOCTOE BEILIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIEeHb OKHCIICHUS, XUMHUUYECKasl peaklus, XUMHYecKas CBS3b, TEIJIOBOM 3((EKT peakiuu, MOJb,
MOJIApDHBIA 00BEM, pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, SJIEKTPOJUTHUECKAs AUCCOLMALIMS,
peaKuu HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOE paBHOBECHE, oOpaTHMble U HEOoOpaTHMbIE
peaxkuuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, alJIOTPOIUs, aM(OTEpPHOCTb, XHMHUYECKas CBSI3b (KOBaJIEHTHAs, HWOHHAs,
MeTaJIJINYecKasi), KpUCTaUInYecKasi pelérka, KOppo3Hs METAJUIOB, CILIaBbl, CKOPOCTb XHMHUYECKOU
peakuuu, npeaenbHo gonycrumas konuentpanus 111K BemecTsa;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHH M NMPUMEHSTh ITH HNOHSITUS
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAICHUI;

- UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJISi COCTaBJIE€HMsI (POpPMYJI BEIIECTB M YpaBHEHMMU
XUMUYECKUX PEAKIUI;



- ONpenensiTh BAJICHTHOCTh M CTENCHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB B COCTMHEHUSX
Pa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEIeIEHHOMY KJIACCy COSAMHEHHH 110 popMyIiam,
BUJI XMMHUYECKOW CBS3U (KOBAJICHTHAsS, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCANHCHHUSX,
3apsii MOHA MO0 XHMMHYECKOH (opmyre, XapakTep Cpelsl B BOJHBIX PAacTBOpaX HEOPraHHMYECKUX
COETMHEHUH, THIT KPUCTAJUTMUECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

- packpsiBaTh cMbica llepmoamueckoro 3akona [[. M. MenneneeBa U JE€MOHCTPUPOBATH €r0
NOHUMAaHHWe: ONHChIBaTh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ileproandeckoit cuctemMbl
XUMUYECKUX DJJIEMEHTOB: pa3linyaTh TOHATHUS «rJlaBHasg mnoArpynmna (A-rpymmna)» u «nodo4yHas
noarpynmna (b-rpynma)y, mMasnsle 1 O0NbIINE IEPHOJIBI, COOTHOCHTH 0003HAUCHHS, KOTOPBIE HMEIOTCS B
HepHOHHqCCKOﬁ Ta6JII/IIl€, C YHCJIOBBIMHU XapPAKTCPUCTHKAMH CTPOCHHA ATOMOB XHUMHWYCCKHUX
AIIEMEHTOB (COCTaB M 3apsj siapa, o0Iiee YUCIO IEKTPOHOB M PACHPEICICHUE UX IO JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHCHUU CBOMCTB 3JICMEHTOB M UX COCIMHCHUI B
npezenax MaJbIX IEPUOJI0B U INIABHBIX HOATPYIII C y4ETOM CTPOCHHS UX aTOMOB;

- KJIaCCI/I(l)I/IIII/IpOBaTI) XUMHUYCCKUC DJBJICMCHTBI, HCOPraHM4YCCKHUC BCIICCTBA, XHUMHYCCKUC
peakuuy (MO YHCIY M COCTaBy y4YacTBYIOIIMX B PEAKUUH BEIIECTB, IO TEIIOBOMY 3P QEKTy, Mo
M3MEHEHMIO CTEIICHEH OKHUCICHUS XUMHUUECKUX BHGMGHTOB);

- XapaKTepu30BaTh (OMHMCHIBATh) OOLIME U CHENU(UIECKUE XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BCHICCTB, IMOATBCPXKIAAA ONHCAHHUC IIPHUMEPAMHU MOJICKYJIAPHBIX M HWOHHBIX ypaBHeHI/II;'I
COOTBETCTBYIOUIMX XMMUYECKUX PEaKIIHii;

- COCTABJISATh YPABHCHUS HJICKTPOIUTUUCCKON AUCCOIMALIMK KHCIIOT, IIEI0YCH 1 COJICH, MOJTHbIC
U COKpalIEHHBIC YPAaBHEHHS PEaKUUil MOHHOTO OOMEHA, ypaBHEHHs PEaKIMH, IOATBEPIKIAFOIINX
CyIICCTBOBAHUC TE€HETHYECKOM CBSI3H MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

- packpblBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIUH  IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHca dTHX PEaKLui;

- TPOTHO3UPOBATH CBOWCTBAa BEUIECTB B 3aBHCUMOCTH OT HUX CTPOCHHUS, BO3MOXKHOCTH
MMPOTCKAHUA XHUMHYCCKUX HpeBpaHICHI/Iﬁ B Pa3iUMYHBIX YCJIOBUAX BBIYHUCIATE OTHOCUTCIBHYIO
MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa 1o (hopmyIie
COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IIPOBOIUTH PACUYETHI 110 YPABHEHHIO XUMUUECKON
peakuumy;

- coOMIOAaTh MpaBwiia NOJIH30BAHUS XUMHUYECKON MOCYION 1 JJaOOpaTOpHBIM 000pyJOBAHUEM, &
TaKKe IpaBWiIa OOpalIeHUS C BEUIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIMSMHU MO BBIITOJHEHHIO
712a00paTOPHBIX XUMHUECKUX OMBITOB TIO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHCIIOTO ra3a);

- HpOBOAUTHL PCaKIMHU, MNTOATBCPKAAIOIINC Ka4eCTBEHHBIII COCTaB Pa3siiM4YHbIX BCHICCTB!:
pacno3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OPOMUA-, HOAUA-, KapOoHaT-, hocaT-, CUINKAT-, CyIb(aT-,
THAPOKCUA-UOHBI, KATUOHBI aMMOHHA W HOHBI M3YYCHHBLIX MCTAJJIOB, IMPUCYTCTBYIOIIHMEC B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

- IPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIBHOMN ACATCIBHOCTH — aHAJIM3 U CUHTC3, CPAaBHCHHUC,
000011eHNe, CUCTEMATU3AIHIO, BBISBICHUE IPHYMHHO-CIISICTBEHHBIX CBS3€H — U1l M3y4eHHsI CBOWCTB
BCIICCTB H XHUMHWYCCKHX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA — Ha6HIOI[€HI/IC,
U3MEpEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PEAIbHBIN M MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne /i KoLM1ecTBO 1COE JuiekTpoHHbIE (U(pPOBbIE) 00pa3oBaTe/bHbIE
HaumeHnoBaHue pa3/iesioB H TEM NPOrPaMMbI pecypcehbl
Bcero KP iy
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHSTHUS
1.1 KHMHs — Baxai 001ACTE ECTECTBOHAHMS 1 5 2 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
PAaKTUYECKOH JIeITEITLHOCTH YeJIOBEKa
1.2 BemiecTBa 1 XuMHU4€ECKHE peakluu 15 1 bubanoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20
Pa3nen 2. BaxkHeiilune npeacTaBuTe M HEOPraHMYECKUX BelIECTB
2.1 Boznyx. Kucnopoa. Ilonsitue 06 okcuiax 6 bubanoreka LIOK https://m.edsoo.ru/7f41837¢
2.2 Bopopoa.Ilonsitue o KuciioTax u cossix 8 1 bubanoreka LHOK https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsiTHe 006 OCHOBaHHAX 5 1 1 bubanoreka LIOK https://m.edsoo.ru/7f41837¢
24 OcHOBHBbIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN 11 1 1 bubsmoreka LHOK https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Pa3nen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucrema xumnueckux 31eMeHToB /I. U. MenaeneeBa. CTpoenne aToM0OB. XUMHYECKast
cBf13b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucrema
3.1 xuMuueckux aemenToB [. Y. Menpene-esa. 7 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
Crpoenue aToma

Xumunaeckas cBsa3b. OKHCIUTENLHO-

3.2 8 1 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJBHBIC PEAKIIUU

HWroro no pazneny 15 bubanoreka LIOK https://m.edsoo.ru/7f41837¢

Pe3epBHOE Bpemst 3 bubanoreka LIOK https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 5
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9 KJIACC

Ne KoanuecTBo yacoB
uekTpoHHbIe (LM POBLIE) 00pa3oBaTeIbHbIE
n/n HaumeHnoBaHue pa3aesioB U TeM NPOrpaMMbl
Bcero KP 1P PeECypChI
Pa3nes 1. BeuecTBO M XMMHYeCKHe PeaKIUM
1.1 [TosTopenne n yriryoenue sHanuii 0CHOBHAIX 5 1 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
pa3zenoB Kypcea 8 kiacca
1.2 OcCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIINil 4 bubanoreka L{OK https://m.edsoo.ru/7f41a636
1.3 JIEKTPONUTHIECKAT MCCOUMAIM. XUMUUCCKHUE 8 1 1 bubnuoteka L{OK https://m.edsoo.ru/7f41a636
pEeaKkIMy B pacTBOpax
Hroro no pazueny 17
Pa3nen 2. HemeTa/uibl M HX COeTMHEHUS
2.1 OO1mas XapaKTePUCTHKA XHMHICCKHX DIICMCHTOB 4 1 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'agorenst
2.2 Obmas XaPAKTCPHCTHIRA XUMUHCCIIX SJICMEHTOB 6 bubnuoteka L{OK https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u €€ coequHeHus
2.3 OO1mas XapaKTePUCTHKA XHMHUCCKHX DICMCHTOB 7 1 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30t, hocdhop 1 uxX coeTuHEHUS
2.4 Obmas xapakTepucTuKa XUMITHCCHIX SJICMEHTOB 8 1 2 bubnuoteka [{OK https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yriaepoa 1 KpeMHUN U UX COEAMHEHUS
Hroro no pazueny 25
Pa3nen 3. MeTasuibl M MX COeIMHEHUS
3.1 OO01Ke CBOMCTBA METAJJIOB 4 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baknelne MeTauibl M UX COSJIMHEHUS 16 1 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. XuMus M oKkpy:Kamomas cpeaa
4.1 ‘ BeuecTBa 1 Marepuaiibl B )KU3HU YeJIOBEKa 3 bubanoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpemst 3 bubnnoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
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IHOYPOYHOE INTAHUPOBAHUE

8 A KIIACC
No KoJL1ecTBO 1ACOE JlaTa DJIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoka u3ydeHusi| oOpa3oBaTe/ibHbIe pecypchl
Bcero | KP 1P
1 [Ipenmer xumun. Ponp XMMUHU B 5KU3HU YEIIOBEKA. 1 bu6mmoreka [IOK
Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 Iloustue o MeTonax IMO3HAHUS B XUMUU 1 Bubmorexa [IOK
https://m.edsoo.ru/ff0d227¢
IIpakTtrueckast padora Ne 1 «I[IpaBuiia paOoTsI B
3 na%opaTopI/m HpanéMm o6pani)eHm c P 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemecTBa U cMecu. CriocoOsl pa3zeneHus 1 bubnuorexa [JOK
cMecel https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha bubnuoreka [IOK
5 N 1
MIpUMEPE OYUCTKH ITOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmoreka [IOK
6 ATOMBL ¥l MOTICKYTIBL 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6nmoreka [IOK
XHMHYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOKHBIE BEIIECTBA 1 Bubumorexa LIOK
https://m.edsoo.ru/ffdd2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubmorexa IOK
yaap ya https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa BelIeCTB. XUMHUYECKas
10 dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 1 Bubmorexa HOK
’ https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEIbHAS 1 bubnnorexa [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10J1s1 XMMHAYECKOTO 3JIEMEHTA B 1 bu6mmoreka [IOK

COCIMHCHNN

https://m.edsoo.ru/ff0d350c
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bu6mmoreka [IOK

13 KomnnuectBo BemectBa. Mons. Mounsipast Macca hitps-//m.edsoo.r/f0d5230
14 ®u3nyuecKkue 1 XUMUYECKHUE SIBJICHUSA. XUMHUUECKast bubnuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBHs NPOTEKAHUS XUMUYECKUX bu6nuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpPaHEHMsI MAaCChl BEIECTB. XMMHYECKHE bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruuncienus Koau4uecTBa, MacChl BEIECTBA MO bubmuoreka [JOK
17 .
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUECKUX peakluii (COeTMHEeHMS, bubnuorexa [JOK
pa3ioKeHus, 3aMellleHusl, 0OMeHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JIOMOHOCOB — y4€HBIN-HIUKIIONEINUCT. bubnnorexa [JOK
O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabota Nel mo teme «Bermiecta u bubnuorexa [JOK
XAMHUYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucmopos bubnnorexa [JOK
— 3JIEMEHT U IpocToe BeuecTBo. O30H https://m.edsoo.ru/ff0d448e
®u3nueckre 1 XUMHYECKUE CBOMCTBA KUCIOPOJa
22 (peakiuu okucieHusi, ropenue). [lonsrue 06p : Bubmorexa IOK
peaKil - TOP ’ https://m.edsoo.ru/ff0d4614
OKCHJAX
3 CrniocoOblI oy4eHus KUCIopoaa B 1abopaTopuu U bubnuorexa [JOK
POMBINUICHHOCTH. [IpuMeHeHHe KuCopoia https://m.edsoo.ru/ff0d497a
TermoBoi 3pPEeKT XMMUYECKON peaKLIHK, MOHATHE O
24 TE MOXI/IMI/I‘?eq())KOM ABHEHUU II;KBO—H u bubmmorexka [TOK
p yP ’ https://m.edsoo.ru/ff0d4790
HHAOTEPMUUYECKHUX PEAKIIUAX
25 TommBo (HedTh, yroias U MeTaH). 3arpsa3HeHue bubnnorexa [JOK
BO3/1yXa, CIIOCOOBI €ro MPeI0TBPALIICHHS https://m.edsoo.ru/ff0d4c4a
2% [TpakTuueckas pabota Ne 3 o teme «llonyyenue u bubnuorexa [JOK
coOupaHue KMCI0pO/1a, U3YUYEHUE €r0 CBOWCTB» https://m.edsoo.ru/ff0d4ae2
27 Bonopos1 — 3J1eMEHT M IPOCTOE BELIECTBO. bubanorexa HOK
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HaxoxaeHnue B mpupoe

https://m.edsoo.ru/ff0d4dd0

dusznyeckue 1 XMUMUYECKHE CBOMCTBA BOJOpoaa.

bu6mmoreka [IOK

28 [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sblI MoTyd9eHHs BOAOPO/Ia B JIAOOpaTOPUH bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabota Ne 4 o reme «llonyyenue u bubnuorexa [JOK
31 o
coOupaHue BOJOPOaa, U3yUYECHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4{42
. N bu6mmoreka [IOK
32 MounspHsliii 00BEM ra3oB. 3aKoH ABOTaipo https://m.edsoo.ru/f0d542e
Brraucnenus o0pEMa, KoJIMUeCTBA BEIIECTBA Ta3a MO bu6mmoreka [IOK
33 N
€r0 M3BECTHOMY KOJIMYECTBY BEIIECTBA HITH 00BEMY https://m.edsoo.ru/ff0d55a0
34 ®usnyuecKrue 1 XUMHYECKUE CBOMCTBA BObBI bubmnorexa LIOK
A https://m.edsoo.ru/ff0d587a
35 Brruucnenust 00b€MOB ra3oB 110 YPaBHEHHUIO PEaKIIUU bubanorexa [JOK
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHUH T'a30B https://m.edsoo.ru/ff0d5708
. bubmuoreka [JOK
36 CocraB ocHoBanuil. [lonsitue 06 UHIUKATOpaAX hitps-//m.edsoo.r/f0d59e2
B .H
37| menacemennsie pactaopst. Maccoras o nemccra Bu6miorera LIOK
Hl p PBI- A B https://m.edsoo.ru/ff0d5b40
B PacTBOpE
I1 6ota Ne 5 I1
jp | pomen e S o e e Bt LOK
p p" pel A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBAY
39 Kontponbnas pabota Ne2 no teme «Kucnopos. bubnnorexa [JOK
Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, Kilaccu(UKaIus, HOMCHKJIATypa bubmorexa LIOK
) ’ ’ https://m.edsoo.ru/ff0d664e
41 [TosryueHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnnorexa [JOK

OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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bu6mmoreka [IOK

42 HOBaHHUA: TaB, K nduxanusa, HOMECHKJIAT
Ocnosa COCTAB, KIACCU(HKAIS, HOMEHKIATYa https://m.edsoo.ru/ff0d67ca
43 ITonyueHne U XUMHUYECKHE CBOMCTBA OCHOBAHUM Bubmorexa HOK
y https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, HOMCHKIaTypa Bubmiorexa ITOK
’ ’ T, M https://m.edsoo.ru/ff0dfee2
45 ITonmyuenue 1 XMMHUUECKHE CBOMCTBA KUCIIOT Bubmiorexa ITOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CocoObI bubnuorexa [JOK
MOJTYYCHHS, XMMAYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTnueckast padota Ne 6. Pemienue
47 31<F::ne I/IMCHTaJ'IF;HBIX 3aga4 no teMe «OCHOBHBIE Bubmiorexa ITOK
p & . https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTaHUYECKUX COCTMHECHUID)
48 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnnorexa [JOK
HEOPTaHWYECKNUX COCTMHEHUH https://m.edsoo.ru/00ad9as50
. bubmuoreka [JOK
4
9 O0001Ienne U cucTEMAaTH3alHs 3HAHAN hitps-//m.cdsoo.ru/00ad9ch2
50 Kontponbnas pabota Ne3 no teme "OcHOBHBIE bubnnorexa [JOK
KJIACChl HEOPTraHUYECKUX COCAMHECHUI" https://m.edsoo.ru/00ad9¢ela
51 [IepBbie MONBITKY KJIACCU(PUKALNN XUMUUYECKUX bubnnorexa [JOK
aneMeHTOB. [IoHATHE O Irpynnax cXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5> Ilepuoanueckuii 3akoH u I[leprnoanueckas cucrema bubnnorexka [JOK
XUMHYECKHX 21eMeHTOB JI. 1. MeHaeneeBa https://m.edsoo.ru/00ada52¢
53 Ilepunoapl, rpynnel, IOATPYIIEI bubinorexa OK
p » TPY ’ pyn https://m.edsoo.ru/00ada52¢
bubmuoreka [JOK
4 TPOEHHUE aTOMOB. TaB aTOMHBIX siep. M30Tomnb!
3 Crpoenne aTomos. CocTas aTo ACp. HI30TO https://m.edsoo.ru/00ada342
CTpoeHune 31eKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB Ile I/IpO naeckou cucremal [. U Bubmioreka [JOK
PHOA T https://m.edsoo.ru/00ada6bbc
Menneneena
56 XapakTepruCcTUKa XUMUYECKOT0 3JIEMEHTA I10 €r0 bu6nuoreka [IOK

nosnoxkeHuto B Ilepuoanyeckoii cucreme /1. M.

https://m.edsoo.ru/00ada824
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Mennenecena

3HaueHHue HepI/IOI[I/I‘leCKOFO 3aKOHa IJIA pa3BUTHUA

bu6mmoreka [IOK

57 Hayku U npaktuku. [[. . MenzaeneeB — y4€Hblii, 1 htps://m.edsoo.ru/00adad6e
NeAaror ¥ rpakJaHuH
53 DIIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX 1 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 Honnas xumueckas CaAs ! https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4yeckas CBs3b 1 bubmmorexka LTOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENoJIsIpHAs XUMUYECKasl CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens, oxkucienns ! https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIN 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 no reme «CTpoeHue aroma. 1 bubmuorexa [JOK
XuMudeckas CBSI3b» https://m.edsoo.ru/00adb486
66 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIIHS 1 bu6nunoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IEHHE U CHCTEMAaTHU3aIIHS 1 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
68 PeseprHblil ypok. O000IIEHNE 1 CUCTEMATH3AIIHS 1 bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8b KVIACC

Ne KoJL1ecTBO 1ACOE JlaTa DJIeKTPOHHbBbIE IU(PPOBHIE
n/n Tema ypoka u3ydeHusi| oOpa3oBaTe/ibHbIe pecypchl
Bcero | KP ImP

1 [Ipenmer xumun. Ponb XMMUHU B 5KU3HU YEIIOBEKA. 1 bu6nmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 ITonsaTue o MeTogax MO3HAHUS B XUMHH 1 Bubmiorexa ITOK

https://m.edsoo.ru/ff0d227¢
IT §] Ne 1 «IT §]
, | Mokl D poon | B 10K
patop b pait https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM)

4 Yuctele BemecTBa U cMecu. CriocoOsl pa3eneHus 1 bubnuorexa [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha bu6nunoreka [IOK

5 N 1
MIpUMEPE OYUCTKH IMTOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI H MOTEKYIIbI 1 https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6mmoreka [IOK
XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [Ipocteie u cnoxHbIE BeLlecTBa 1 bubmmorexa LTOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE YUCHHE 1 Bubmiorexa LIOK

yiap yd https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSIHCTBA COCTaBa BEIECTB. XUMHUUYECKas

10 dbopmyia. BaaeHTHOCTh aTOMOB XUMHUYECKHUX 1 bubmmorexa [TOK

yia. https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB

1 OtHocuTenbHas aToMHas macca. OTHOCUTENbHAS 1 bubnnorexa [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHYECKOTO 3JIeMEHTA B 1 bu6mmoreka [IOK
COCIMHCHUHU https://m.edsoo.ru/ff0d350c

13 KoanuectBo Bemecta. Mosb. MosisipHas macca 1 bubanorexa [HOK
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14 DU3NYECKUE U XUMUYECKUE ABIEHUA. XUMUYECKast bubmuorexa [JOK
peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yca0BUs NPOTEKAHUSA XUMUYECKUX bubnnorexa [JOK
peaxkiun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MaCChl BEILIECTB. XUMHUUECKHE bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust kKoauuecTBa, Macchl BEILIECTBA 110 bubanorexa [JOK
17 .
YPaBHEHUSIM XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
18 Kitaccupukanus XuMIUYeCKHX peakiuii (COSTUHEHMS, bubnuorexa [JOK
pa3oKeHus, 3aMellleHus, 0OMeHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — y4€HBIN-DHUUKIIONEAUCT. bu6nunoreka [IOK
O00011IeHNE U CUCTEMATU3AIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiecta u bubnnorexa [JOK
XUMHUYECKHUE PEAKIINY https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kucinopon bu6nuoreka [IOK
— 3JIEMEHT U npocTtoe BeuecTBo. O30H https://m.edsoo.ru/ff0d448e¢
dusnyueckre 1 XUMHUECKUE CBOMCTBA KUCIOPOaa
22 (peakuuu okucienus, ropeaue). [lonstue 06p : bubmmorexa [TOK
peaKil - TOP ’ https://m.edsoo.ru/ff0d4614
OKCHJAX
Crioco0slI MoTydeHus KHCIIOpo/aa B 1aboparopuu U bubmmoreka [JOK
23 _
IIPOMBINUIEHHOCTH. [IpuMeHeHne Kuciuopoia https://m.edsoo.ru/ff0d497a
TennoBoi 3pPeKkT XMMUYECKON peakuu, IOHITHE O
24 TE MOXI/IMHE)e(EKOM ABHEHHUU EKBO—H u ’ bubmnorexa LIOK
p yP ’ https://m.edsoo.ru/ff0d4790
HHAOTEPMUYECKUX PEAKIIUIX
75 TomnuBo (HeTh, Yroiab U MeTaH). 3arpsisHeHHe bubnnorexa [JOK
BO3/1yXa, CIIOCOOBI €ro MPeI0TBPALIICHHS https://m.edsoo.ru/ff0d4c4a
2% [IpakTuueckas padora Ne 3 no teme «Ilomyuenue u bubnnorexa [JOK
coOMpaHue KUCIOPOJia, U3YYCHUE €r0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bopopoa — siemMeHT ¥ TpOCTOE BENIECTRO. bu6mmoreka [IOK

Haxoxxenne B mpupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOIOPO/A.

bubmuoreka [JOK

28 [IpumeneHue BoJ0poaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJAX bubmnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPO/Ia B JIAOOpaTOPUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabota Ne 4 o reme «llonyuenue u bubnuorexa [JOK
31 o
coOupaHue BOJOPOIa, U3yUYCHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4{42
. N bu6mmoreka [IOK
32 Monspasiii 00bEM ra3oB. 3akoH ABOrajapo hitps://m.edsoo.r/f0d542¢
Brraucnenus o0pEMa, KoJIMUeCcTBa BEIIECTBA T'a3a MO bu6mmoreka [IOK
33 N
€r0 M3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 ®u3nueckrue 1 XMMHYECKUE CBOICTBA BOBI bubmorexa LIOK
a1 https://m.edsoo.ru/ff0d587a
35 Brruucnenust 00b€MOB ra3oB 110 YPaBHEHHUIO PEaKIIUU bubnnorexka [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLICHHH ra30B https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
36 CocraB ocHoBanuil. [lonsitue 06 UHIUKATOpaAX hitps-//m.edsoo.r/f0d59e2
B .H
37| menacemennsie pactaopst. Maccoras o nemccra Bu6miorera LIOK
Hl p PBI- A B https://m.edsoo.ru/ff0d5b40
B PacTBOpE
I1 6ota Ne 5 I1
jp | pon e S o e e Bt LOK
p p" pei A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBAY
39 KonTponbnas pabota Ne2 no teme «Kucnopos. bubnnoreka [JOK
Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, Kilaccu(UKaus, HOMCHKJIATypa bubmorexa LIOK
) ’ ’ https://m.edsoo.ru/ff0d664e
A1 [TosryuyeHne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnnorexa [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, Ki1accudukaiys, HOMEHKIATypa bubmmorexka LTOK

https://m.edsoo.ru/ff0d67ca
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bu6mmoreka [IOK

4 I1 7| 7
3 OJIyYCHHE U XUMHYECKUE CBOMCTBA OCHOBaHU M https//m.edsoo.ruw/f0d6Tca
44 Kucnotsl: cocraB, kitaccudukanms, HOMEHKIaTypa Bubmorexa HOK
: ’ ’ yp https://m.edsoo.ru/ff0dfee2
45 IonydueHnne u XUMHUUECKHE CBOMCTBA KUCIIOT Bubmiorexa ITOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI bubnuorexa [JOK
IIOJIY4E€HUS, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckast padora Ne 6. Pemenne
47 31<I::ne I/IMeHTaJ'IIlHBIX 3aga4 no teMe «OCHOBHBIE Bubmorexa HOK
p N https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTAaHUYECKUX COCTMHEHUID)
48 I'eneTnyeckas CcBA3b MEXAY K1acCcaMu bu6nunoreka [IOK
HEOPTaHWYECKNUX COCTMHEHUH https://m.edsoo.ru/00ad9as50
. bu6mmoreka [IOK
4 HUE U CUCTEMATH3aILNs 3HAHUN
9 OBoberne 1 cucTemMaTH3aLns 3Ha https://m.edsoo.ru/00ad9cb2
50 Kontponbnas pabota Ne3 no teme "OcHOBHbIE bubnuorexa [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
51 [IepBbie MONBITKY KJIACCU(PUKALNN XUMUYECKUX bub6nuoreka [IOK
211eMeHTOB. [loHsATHE O rpynmax cXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema bubnuotexa [JOK
xumudeckux asiemenToB J[. . Menieneena https://m.edsoo.ru/00adas52¢c
53 Ilepuoapl, rpynnsl, IOATPYIIbI Bubmiorexa ITOK
PUOJIBL, TPy » HOATPY https://m.edsoo.ru/00adas52¢c
bu6mmoreka [IOK
4 TPOEHHUE aTOMOB. TaB aTOMHBIX siaep. M30Tomns!
3 Crpoenne aTomos. CocTas aTo Aep. KI30TO https://m.edsoo.ru/00ada342
CTpoeHHe DIEKTPOHHBIX 000JI0UEK aTOMOB
55 3J1£M€HTOB Ile HPOI[HHGCKOﬁ cuctemsl J[. Bubmorexa HOK
p U https://m.edsoo.ru/00ada6bce
MenneneeBa
XapaKTepHUCTHUKAa XUMUUECKOT'0 JIEMEHTA I10 €r0
56 noﬁomeffmo B [lepuonnueckoii cucreme JI. U Bubmorexa IOK
p T https://m.edsoo.ru/00ada824
MenneneeBa
57 3nayenue [lepronueckoro 3aKkoHa i pa3BUTHS bubnmorexa [JOK
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Hayku U npaktuku. /. 1. MenneneeB — y4EHBbIN,
MeJIaror 1 rpaKJJaHuH

https://m.edsoo.ru/00ada96¢e

53 DIIEKTPOOTPULIATETLHOCTH AaTOMOB XUMHUUYECKHUX 1 bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexka [JOK
59 HonHas xMMKeCKkas CBA3E 1 https://m.edsoo.ru/00adac34

60 KoBanenTHas nosisipHasi XuMHU4ecKas CBs3b 1 Bubmorexa HOK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenoisipHas XUMUYECKasl CBA3b 1 Bubmiorexa ITOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
62 Crenens oxuceHus ! https://m.edsoo.ru/00adae28

63 OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIMHI 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076

bubmuorexka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076

65 KonTpoabnas padota Ne4 o teme «CtpoeHue aToma. 1 bu6nuoreka [IOK
XUMHYecKas CBA3ZL» https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O60011IeHHE U CHCTEMAaTHU3aLIHS 1 bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00adb33c¢

67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIIHS 1 bu6nunoreka [IOK
3HaHUU https://m.edsoo.ru/00ad9cb2

63 PesepBHblit ypok. O6001IEHHE U CHCTEMAaTHU3aIIHS 1 bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KVIACC

T KTPOHHbIE IIH BbI
Ne Kosau4yecTBO 4acoB Jata J1eKTpO ¢ uupposkIe
n/n Tema ypoka HU3ydeHHsi| 00pa3oBaTe/IbHbIE PeCypchl
Bcero KP il
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 bubmuorexa [JOK
xuMudeckux ayemMeHToB J1. . Meneneena https://m.edsoo.ru/00adb59¢e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bub6nunoreka [IOK
3JIEMEHTOB MEPBBIX TPEX NEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX 1 bubnuorexa [JOK
BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOW CBSI3U U TUIIBI KPUCTAIUIMYECKUX 1 bu6nmoreka [JOK
pemeToK https://m.edsoo.ru/00adbac6
5 Krnaccudukanus XuMHUECKUX peakInii 1Mo 1 1
pa3JIMYHBIM MPU3HAKAM
6 [TonsiTHE O CKOPOCTH XUMHUYECKOHN peakiuu. [lonsaTue 1 bu6nnoreka [IOK
0 TOMOTE€HHBIX U F€TEPOTEHHBIX PEAKIUIX https://m.edsoo.ru/00adbcb0
KonTponbnas padota Nel no teme «IloBropenue u
7 1 T6pJI€HI/Ie SIfaHI/Iﬁ OCHOBHBIX Pa3/cIiIOB Kp cal 1 bubnnorexa [JOK
yry p yp https://m.edsoo.ru/00adbe9a
KJ1acca»
AHanu3 KOHTPOJIbHOM paboTsl. [TonsTHE 0
3 XUMHUYECKOM paBHOBeCUU. DaKTOPHI, BIUAIOIINAEC HA 1 bub6nunoreka [IOK
CKOpPOCTb XUMHYECKON PEaKIIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubmorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTnueckoil nuccourannu. CuiabHbIe 1 bubnnorexa [IOK
U c11a0ble AIEKTPOIIHTEHI https://m.edsoo.ru/00adcd68
11 Hounrie ypaBHEHUS peaKIINT 1 bubunorexa LIOK
yP p https://m.edsoo.ru/00add448
12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE 1 bubmuoreka [JOK

MIPEJICTABICHUM 00 ANMEKTPOJIUTUYECKOM

https://m.edsoo.ru/00add5d8
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JUCConranmmn

XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI bubnuoreka [JOK
13 .
00 DJIEKTPOIIMTUICCKON AUCCOIUAITUI https://m.edsoo.ru/00add8b2
14 ITousaTue o ruaponuse cojei Bubanorexa [IOK
P https://m.edsoo.ru/00add9d4
N bu6mmoreka [{OK
15 O06o0061eHre u cucTeMaTu3alus 3HaHU| https-//m.edsoo.rw/00addd 12
[IpakTuyeckas padora Ne 1. «Pemenune bubnnorexa IOK
16
DKCHEPUMEHTAILHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota No2 mo teme
17 «3)‘[:II<)T OJII/ITIf‘{eCKaSI ycconuanusi. XuMUYECKUe bubmnorexa [JOK
p A IHaris. https://m.edsoo.ru/00addec(
pEeaKIu B PaCTBOPAX)
18 OO011as XxapakTepuCcTUKA raJIOr€HOB. XMMHUYECKHe bubnnorexa [JOK
CBOICTBA Ha NMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposojopoa. ConsiHast KUCJIOTa, XMMUUECKHE bubnnorexa IOK
CBOMCTBA, IIOJIY4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTuueckas pa6ora Ne 2 no teme «llomyuenue bubnnorexa [JOK
COJISIHOM KMCJIOTBI, U3YYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
1 Beruncnenus no ypaBHEHHUSM XUMHUYECKUX PEAKIIMM, bubnnorexa [IOK
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubmuoreka [JOK
22 OO61as xapakTepucTuka 3JeMeHTOB VIA-rpynmsl https://m.edsoo.rw/00ade64a
AunorponHbeie Mmoauukanuu cepbl. Haxoxnenue
23 cepbl Hpeé coe I/IH?HI?IZ BrIII upo pe XI/IMI/I‘IG([)[KI/IG bubmmorexa [JOK
pv A PHPOE. https://m.edsoo.ru/00ade64a
CBOWCTBA CEpBI
24 CepoBoopoi, cTpoeHHe, GU3HUECKHAE U XUMUICCKUE bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxcuppl cepol. CepHas KucnoTa, Gu3ndecKkue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
2% XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE bubnnorexa [JOK

IIPOMBIIIJIICHHOI'O crocoba MMOJIYYCHUA CGpHOfI

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



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

KHUCJIOThI. XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH
CpeJibl COeIMHEHUSIMU CEPBI

27 Brrunciienne MaccoBoil 1011 BbIXOa IPOAYKTa bubmuoreka [JOK
peakiuu https://m.edsoo.ru/00adec8a
OO0mas XxapakTeprcTHKA SJICMEHTOB V A-TPYIIITHI.
28 A3cI>Ii ac1II) OCTpaHeHI/Ie B IIPUPOJIE (1)I/I3I/IE}€/CKI/I6 u Bubumorexa [IOK
» pactip pv pHp ’ https://m.edsoo.ru/00adeeabd
XUMUYECKHUE CBOMCTBA
29 AMMHaK, ero (u3NIecKue 1 XUMHUECKUE CBOICTBA, bubanorexa [IOK
IIOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTuueckas pa6ora Ne 3 o teme «llomyuenue bubnnorexa [JOK
aMMHaKa, U3y4€HHE ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KucnoTa, e€ PU3nIecKre U XUMHUYECKHE bubnuorexa [JOK
CBOMCTBa https://m.edso0.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIE aMMOHUS B
3 KauecTBE MUHEPAIbHBIX YA00peHUu. XUMHUECKOoe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl COEAUHEHUSIMU https://m.edsoo.ru/00adf518
aszora
33 docop. Oxcun dpocdopa (V) u pochopHas kucinora, bubmmorexa [JOK
¢bu3nvecKne 1 XUMHYECKHE CBOMCTBA, MOITyYeHUE https://m.edsoo.ru/00adf68a
Hcnonws3zoBanne GpocdaToB B Kaue€CTBE MUHEPATIBLHBIX
34 noOpenuii. 3ar ?ISHSHI/I@ OPUPOTHOM C G,Z[BIp Bubmorexa LHOK
yAOOP - 24rp pHp p https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B pupoje, puandeckue bubnnorexa [JOK
35 .
W XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcuapl yriaepojaa, ux GU3n4ecKue U XUMUIECKHe
BT YIJICPOL ¢ bubnuorexa [JOK
36 CBOWCTBA. DKOJOTHUYECKHE MTPOOIJIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaoMm yriepona (IV)
37 VYronbHas KUCIOTA U €€ CONu bubimorexa LIOK
https://m.edsoo0.ru/00ae006c
[TpakTrueckas padota Ne 4 o teme "IloydueHue
P p Y bubmuoreka [JOK
38 yriaekucioro rasza. KauectBeHHas peakius Ha

KapOoHaT-HOH"

https://m.edsoo.ru/00ae027¢e
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39 IlepBoHayabHbIE MOHATUSA 00 OPraHUYECKUX bu6nuoreka [IOK
BEILIECTBAX KaK O COCAMHEHUAX YIIIEpoaa https://m.edsoo.ru/00ae054¢

40 Kpemuunii u ero coennHeHN Bubnnorexa [IOK

p https://m.edsoo.ru/00ae080a
IIpakTuueckas padbora Ne 5. Pemenue
41 3Kpcne I/IMeHTaJIIlHLIX 3a7a4 no teMe «BaxHenume Bubmiorexa [JOK
P a https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEANHEHU)

42 KontponsHas padora Ne3 o reme «Baxuenme bub6nuoreka [IOK
HEMETAJJIbl U UX COSIUHEHUS https://m.edsoo.ru/00aec0el 8
OO6m1ast XapakTepruCTHKa XUMHUECKHX 2JIEMEHTOB —

43 MeTaJIOB. MeTtaiinuecKas CBs3b U MeTaJlJTHUecKast bubmuoreka [JOK
KpucTaJuIM4ecKas pemeTka. Gu3ndeckne CBOMCTBa https://m.edsoo.ru/00ae103e
METAJIJIOB

44 XUMUYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK
DNEeKTPOXUMHUYECKUH Psii HANPSYKEHUH METaJLIOB https://m.edsoo.ru/00ael 156
OO01ue croco0s! mojryueHust MeTaiuioB. CILIaBhI.

45 BI)II‘I{-II/ICJIGHI/IFI o aB}}[IL;HI/IﬂM XUMHAYECKUX PEaKIIUU Bubmorexa LHOK

M PCaKLHH, https://m.edsoo.ru/00ael156
€CJIM OJINH U3 PEareHTOB COJICPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIJIOB Bubmiorexa LIOK

pp https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 [lemourie MeTarLIE https://m.edsoo.ru/00ae14b2

48 OKcHObl U TUAPOKCHUIBI HATPUS U KA Bubumorexa [IOK

P p https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMeTbHBIC METAIUIBI — KAJIBIIMI U MarHAH Bubumoreka [IOK

https://m.edsoo.ru/00ael5¢8

50 Bakueimue coefMHEHNUA KAJILINS Bubmorexa LHOK

https://m.edsoo.ru/00ael5¢e8

51 O0001Ienre U cUCTEMaTH3aMs 3SHAHUHN

52 JKécTkoCTh BOJIBI M CIIOCOOLI €€ yCTpaHEHUsI Bubmiorexa [JOK

a yerp https://m.edsoo.ru/00ae1 886

53 [TpakTuueckas padora Ne 6 mo Teme "XKEcTkocTh bubnuoreka [IOK
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BOJIbI U METOIbI €€ yCTpaHEeHHUs"

https://m.edsoo.ru/00aeclae8

bu6mmoreka [{OK

>4 AJoMuHMiE ! https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHIA 1 https://m.edsoo.ru/00ae1c64
56 Kenezo 1 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tunpokcu sl U conu xxenesa (1) u xenesza 1 bubnuorexa [JOK
(I1I) https://m.edsoo.ru/00ae35¢6
58 O0001IeHNE U cHCTeMaTU3allvsl 3HAHUI 1
[TpakTuueckas padora Ne 7. Pemenue
59 SKIz)HepHMeHTaHIlHLIX 3a1ad4 1o teme «BaxHelmnue 1 Bubumorexa [IOK
https://m.edsoo.ru/00ae3de8
METAJLIBI U UX COCTMHEHHUS
Boeruucnenust mo ypaBHEHUSIM XUMUUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE WU bubnuorexa [JOK
60 . 1
COJICPKUT pUMeECH. BrIunciieHuss MacCoBo# J0JIH https://m.edsoo.ru/00ae1750
BBIXOJIa MPOJIYKTa peakluu
61 O00011IeHE ¥ cucTeMaTU3alus 3HAHUI 1
62 Kontposnbnas pabora Ne4 o reme «BakHelmume 1
METAJLIBI U UX COCTMHEHHUS
63 BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM KU3HU 1 bubnnorexa [JOK
YeJIoBeKa https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbl 1 Bubmorexa TOK
https://m.edsoo.ru/00ae4270
65 Poip Xxumum B pelieHnn SKOJIOTHIECKUX TTPOOIeM 1 Bubmorexa TOK
https://m.edso0.1ru/00ae4270
66 PesepBHblil ypok. O000mIeHNE U CHCTEMaTH3AIHS 1 bu6nnoreka [IOK
3HAHUUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O0600IIEHNE U CHCTEMAaTU3alUs 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00adb33c¢
63 PesepBHblil ypok. O000mIEHNE U CHCTEMaTH3AIHS 1 bubnuoreka LIOK
3HAHUUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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