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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS COCTaBlieHA HAa OCHOBE TPeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOMU
00pasoBarenbHON POrpaMMbl OCHOBHOTO 0011ero oopa3oBanus, npeacrabieHHbx B PI'OC OO0, a Takxke Ha ocHOBE (henepanbHOM pabouyel mporpaMMbl
BOCIIUTAHMS U C YUETOM KOHIIETIIIMH MTPEToIaBaHusl yueOHOTO npenMeTa « XuMus» B 00pa3oBaTesibHBIX opranu3anusx Poccuiickoit deneparmu.

[IporpamMma mo xumMumu Aa€T MpeACTaBlIEHUE O LENsIX, 00Imel cTparerud oO0ydeHus, BOCIIUTAHUS U Pa3BUTUSA OOy4alOUIUXCsl CPEICTBAMHU Y4eOHOTO
peaMeTa, yCTaHaBIMBAET 00s13aTENbHOE IPEIMETHOE COJIEpKaHne, IPEyCMAaTPUBAET paclpeleieHHe €ro 10 KjaccaM U CTPYKTYPUPOBAHUE 11O pa3jieiaM U
TEMaM MPOrpaMMbl MO XHUMHH, OINPEAENISIET KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapPAaKTEPUCTUKH COJEpKaHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIBHOCTD
U3YYEHUS XUMHUU C Y4ETOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEW O0ydarolmuxcs,
orpezessieT BO3MOKHOCTH IIPEAMETa JJIsl peau3alun TpeOoBaHU K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs, a TaKke TpeOOBaHWUN K pe3yibTaTaM OOy4YeHHS XMMHM Ha YPOBHE LieJieil M3yueHHus MpeJMeTa U OCHOBHBIX BHUAOB Yy4eOHO-
MIO3HABATEIBHOM JIESITEIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJICPIKAHMUS.

3HaHME XUMUU CIIY)KUT OCHOBOM 7151 (GOPMUPOBAHUSI MUPOBO33PEHHS 00YUAIOLIErocs], €ro MpeACTaBICHU O MaTEpUaIbHOM €IUHCTBE MUPA, BAKHYIO
PO UrparoT GOPMHUPYEMbIe XUMHEH TPEACTABICHUS O B3aMMOIIPEBPAIICHUSAX SHEPTHHA U 00 SBOJIIONNH BEIIECTB B MMPUPOJIE, O MYTSIX PEUICHUS TTT00aTBHBIX
npo0JieM yCTOMYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPhEBOM, SHEPreTUUECKON, TUIIIEBON M SKOJOTHYECKON 06e301acHOCTH, TPOOIIEeM 3JpaBOOXPaHECHHSL.

N3ydyenue xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEN I caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPbI JIMYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIAJ]] B ()OPMUPOBAHNE MBIILICHUS M TBOPYECKUX CIMOCOOHOCTEH 0OydJaromMxcsi, HABBIKOB MX CaMOCTOSTEIBHON y4eOHOH NesITeIbHOCTH,
9KCIIEPUMEHTAIBHBIX M HUCCIIEI0BATEIbCKIX YMEHUM, HEOOXOJUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B MPOGECCHOHATBHON AeSITENbHOCTH;

3HAKOMHUT CO CNEeUU(PUKONW HAyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI LIE€JIOCTHOTO B3IVIAJa HAa EIUHCTBO MNPHUPOABI M YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 9TaroM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroLInXcs;

CrocoOCTBYeT (hOPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHHMSI K €CTeCTBEHHO-HAyYHBIM 3HAHMSAM, K HPUPOJE, K 4YelOoBEeKY, BHOCHT CBOM BKJIaJ B
JKOJIOTMYECKOoe 00pa3oBaHNue 00ydaroIuXCsl.

JlaHHble HampaBlieHUs B OOYYEHUH XMUMHU O00ECHEeuMBAIOTCS CHElM(UKON conepkaHHus y4yeOHOro mpeaMmera, KOTOPbIM SBJISETCs IeJarorudyecku
aJaNTHPOBAHHBIM OTpPa)KeHHEM 0a30BOM HAyKH XMMUU Ha ONPE/IEIEHHOM dTarie € pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 001Iero oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE OO0YYAIOLIMMHUCS CHCTEMbl MIEPBOHAYAILHBIX MOHATUI XMUMHUH,
OCHOB HEOPraHMYECKON XMMHUU 1 HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX IOHATUN OpraHUYeCKON XUMHUU.

CrpykTypa conepkaHHs MIpOrpamMMbl 10 XUMHHM C(OPMHPOBAHA Ha OCHOBE CHUCTEMHOro Mojxoaa K e€ miyueHuro. CopeprkaHue CKIIAJbIBaeTCs U3
CUCTEMbI IOHATUNH O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MOHATHH O XMMHYECKON peakiuu. O6e 3TH CUCTEMBbl CTPYKTYPHO OpPraHU30BaHBI 110
MPUHIINITY [10CJIEJ0BATENBHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPETUUECKUX MPECTABIEHUIN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYeHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpPEeJCTaBIECHUH 00 AIEKTPOIUTHUECKON JUCCOIMAIIMH BELIECTB B PaCTBOpAXx.



Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SYMIIMPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEI0BATENBHO OT OAHOTO
YPOBHS K JIpYTOMY, BBITOJHSS (DYHKIMN OOBSCHEHUS M TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXXHOCTEH MPAKTUYECKOTO MIPUMEHEHHUS U TOITY4EHUS
U3y4aeMbIX BEIIECTB.

OcBoeHme MporpaMMbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO PEACTABICHUS O XUMHUYECKOW COCTABIISIONIEH HAYYHOH KapTUHBI MUpPA B JOTHKE €€
CHCTEMHOM IPUPO/bI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METO/IaM II03HaHUs B Hayke. M3yueHre XuMuu NpoucxXoAuT ¢ IPUBJICUEHUEM 3HAaHUN
U3 paHee N3Y4YEHHbIX y4eOHBIX npeameToB: «Oxkpyxatouuii Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Knacey.

[Tpy m3yyeHUr XUMHMM MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMs, IPAKTUYECKOMN
JIeSITETIbHOCTH YEJIOBEKAa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpHI. 3aa4a y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI X UMHUECKUX
3HAaHUI — Ba)KHEHIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX MTOJIOKEHUH, JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOr0 XapaKTepa, A3blka HAyKH, B
IpUOOLICHNH K HAyYHBIM METOAAM MO3HAHUS IPU U3YYEHUH BEIIECTB M XUMMUYECKUX peaklui, B (YOpMUPOBAHUM U PAa3BUTUU I103HABATEIbHBIX YMEHHUH U UX
NPUMEHEHUH B y4eOHO-IIO3HABATEIbHOH M Y4eOHO-MCCIIEeIOBATENbCKON JEATEIbHOCTH, OCBOCHHUU MPaBWII O€30MacHOr0 OOpamieHHs C BEIIECTBAMH B
HOBCEHEBHOM KU3HHU.

[Ipyu u3yyeHn XMMUM Ha YpOBHE OCHOBHOT'O 00111€r0 00pa30BaHuUs Ba)KHOE 3HAUEHHUE ITPUOOPETN TaKUE LIETH, KaK:

— (opMHpOBaHUE UHTEIIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEILICHHH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSM KH3HH;

— HAIpaBJIEHHOCTb OOYyYEHHUS Ha CHUCTEMAaTH4YecKoe NpUOOIIeHHEe O0YYarolMXcs K CaMOCTOSATENBbHOM IO3HABATENbHOM NESATEIbHOCTH, HAy4HBIM
METO/1aM TI03HaHUs, POPMHUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XHMMUU;

— obecrnieueHue yCJIOBUHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMMCS OIbITa pa3HOOOpa3HOW NEeSATENbHOCTH, MO3HAHUS W CaMOIIO3HAHMA,
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIN ), UMEIOINX YHUBEPCAILHOE 3HAUECHUE JIJISl Pa3JINYHbIX BUJIOB AESTEIbHOCTH;

— QopmupoBanue o0me (yHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOH I'paMOTHOCTH, B TOM YMCJIE€ YMEHHUIl OOBSACHATh U OLCHUBAThH SIBJICHUS
OKpPY’KaIOIIero MHpa, UCIOJb3YSl 3HAHUS U OIBIT, MOJTYYEHHbIE IPU U3YYEHUU XMUMHH, IPUMEHITh UX MPU PELIEHUN NpoOJieM B MOBCEIHEBHOW JKU3HU U
TPYZAOBOM AEATEIBHOCTH;

— (opmupoBaHHe Yy OOydaroIIUXCsl TYMaHUCTMYECKHUX OTHOIIECHUN, NMOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HAHMM JUIsl BBIPAOOTKHU 3KOJOTHYECKH
11e51eco00pa3HOro MOBEJCHUS B OBITY U TPY/A0BOU JAEATEIBHOCTH B IIEISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY KaroIlel MPUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHUBAIIUU K OOYYEHHIO, CIIOCOOHOCTENW K CAaMOKOHTPOJIIO M CaMOBOCIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY IPOGMIIS U HAIIPABICHHOCTHU AaJbHENUIIEro 00yueHHs..

O011iee uncIo yacoB, OTBEAEHHBIX Ul U3YyYEHHs] XUMUU Ha YPOBHE OCHOBHOT'O 00111ero o0pa3oBaHus, coctapiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 Jaca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHavyajbHbIC XMMHYECKHE IOHATHSA

[Ipenmer xumuu. Ponb XuMuu B )KM3HU yenoBeKka. XUMUA B cucTeMe HayK. Tena u BenjecrBa. @u3nyecKue CBOMCTBA BELIECTB. ArperaTHoOe COCTOSTHUE
BeiecTB. [lonsTre o MeTonax nmozHanus B xXuMuu. Unctele BemecTBa U cmecd. CriocoObl pa3zieneHus cMecen.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 371€MEHTHI. CUMBOJIBI XUMHUYECKUX 3J1EMEHTOB. [IpocThie U CI10KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass Gopmyna. BaleHTHOCTb aTOMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAas aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHAst Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KonnyectBo Bemectsa. Moib. MosnspHas Macca. B3auMocBs3b KOJIMUECTBA, MAacChl U YKcia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel no ¢popmynam
XUMHUYECKHUX COCIUHECHUMN.

duznyeckue M XMMHUYECKHUE SIBJICHMS. XUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH COXPAaHEHHUs MacChl BEIECTB. XUMHYECKHE YpaBHEHUS.
Knaccugukarus XuMruueckux peakuuil (CoeTuHeHNs, pa3IokKeH s, 3aMeLeHHsI, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOM MOCYJ0H, IpaBuIaMu paboThl B JabopaTopuu U npuémamu oOpalleHus ¢ J1abopaToOpHbIM 000pyI0OBaHUEM, U3yYEHHUE U
onucaHue (U3NIECKUX CBOWCTB 0Opa3OB HEOPTaHMYECKUX BEIIECTB, HaONrogeHue (hnu3nyeckux (IUIaBJICHHWE BOCKA, TasHHE JIbJa, PaCTHpAHHE caxapa B
CTYIIKE, KUIIEHHE M KOHJICHCALlUsl BOJAbI) M XUMUYECKUX (TOpEHHE CBEUYH, IPOKAIMBAaHUE MEIHOW NMPOBOJIOKH, B3aUMOJICHICTBUE MeJa C KUCIOTOMN) SIBICHUH,
HaOJII0JICHUE U ONMCAHUE MPU3HAKOB MPOTEKAHMUS XMMUYECKUX peakuui (pas3yioKeHHE caxapa, B3aUMOJEHCTBUE CEPHOM KUCIOTHI C XJOpUAOM Oapus,
pasnoxxenue ruapokcuna meau (II) mpu HarpeBaHuM, B3aMMOJAEHCTBHE jxene3a ¢ pacTBopoM conu Meau (II), uzyuenue crnocoboB pasaeneHus: cMecei: ¢
MIOMOIIIFI0 MarHuTa, (GUIBTPOBAaHUE, BHITAPUBAHME, JAUCTHILIANNSA, XpoMaTorpadus, MPOBEJCHUE OYUCTKH MOBAPEHHOW COJNH, HAOJIOJICHHE W OIMCAHHE
pe3yJIbTaTOB MIPOBEACHHUS OIBITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3/laHUe MOJieNIel MOJIeKyJ (IIapOCTePKHEBBIX).

BaskHeiilue npeacTaBuTe M HEOPraHUYECKHUX BelIECTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — anemMeHT u nmpoctoe BeiecTBo. HaxoxieHue kuciopoaa B npupoje, Gu3ndeckue u XMMU4ecKue
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kucnopona. CriocoObl MoMydeHHsI KUCIOpoJa B jaboparopuu U MpombliuieHHOCcTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — amnoTponHast MoAUGUKALMS KHCIOPOa.

TeroBoit 3P PexT XMMUUECKON peaKkIK, TEPMOXUMHUUECKHE YPAaBHEHMUSI, K30~ U SHJIOTEPMUYECKHE peaklMU. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/1yXa, YCHJIEHHE TapHUKOBOTrO 3 deKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bonopon —snemeHT u npocroe BemectBo. Haxoxaenne Boopo/ia B mpupojie, Gu3nyeckue i XMuMHUYEeCKHe CBOWCTBA, IPUMEHEHHE, CITOCOOBI MOTYYEHHUS.
Kucnots! u conn.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMCcTBAa BOJBL. Boma kak pactBopurens. PactBopbl. HachlllieHHBIE M HEHACBHIICHHBIE pacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 105151 BEIeCTBa B pacTBOpe. XUMUYECKHE cBoWcTBa BOAbl. OcHOBaHUA. Ponp pacTBOpOB B NMpUpOJE U B KU3HU YesloBeKa. KpyroBopoT BOABI B
npupojie. 3arpA3HEHNE NPUPOAHBIX BOA. OXpaHa U OYMCTKA NPUPOJHBIX BOI.

Knaccudukanus neoprannyeckux coennHeHuid. Oxcuabl. Knaccudukanus oxcuaos: cosieoOpazyromue (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpasytrome. Homenkinarypa okcuaoB. duznyeckue 1 XuMUUecKue cBoiicTBa okcu1oB. [Tomydenne okcuaoB.

OcHoBanus. Kiaccudukanmsi ocHOBaHMIA: MIETOYN U HEPACTBOPUMBIE ocHOBaHMs. HomeHknaTypa ocHoBaHuil. Du3ndeckne ' XMMHUYECKUE CBOMCTBA
ocHoBaHui. [lorydeHre OCHOBaHUN.



Kucnotel. Kmaccudukanust kucinor. Homenknarypa kuciot. @u3ndeckue U XuMUYECKUe CBOMCTBA KUCIIOT. Psi aktuBHOocTH MeTaiuioB H. H. bekerosa.
[Tonyuyenue kucior.

Conu. Homenkiarypa coneit. @uzndeckue 1 XMMUYECKUe CBOMCTBA colieil. [lomyuenue comnen.

I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COECTMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpeIeTICHUE COICPIKaHMs KUCIOPO/1a B BO3AyXe, ITOJIyueHHEe, COOMpaHue, paclio3HaBaHUE U H3yYeHHUE CBOMCTB KUCIOPOAa, HAOIIOICHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOAOM U YCIIOBUS BOSHUKHOBEHHUS U MPEKpallleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3aMi OKCHIOB U OIKCaHUE
UX CBOWMCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUEe U U3y4eHHE CBOMCTB BOJOpO/ia (TopeHue), B3auMo ielicTBre Bogopoaa ¢ okcuaoM meau (I1) (Bo3mMoxHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOI0IeHIEe 00Pa30B BEUIECTB KOJIMUYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3TUYHON
pPacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOIN MacCOBOM 10Jiel paCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBHE BOJbI C METAJUIAMU (HATpUEM U
KaJbIeM) (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPHAJIOB), ICCIIEI0OBaHUE 00Pa3I[0B HEOPTaHNIECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOIIOICHIE N3MEHEHNUS
OKpacKH MHAMKATOPOB B PacTBOpax KHUCIOT U IIeNoueH, n3ydenue B3aumoaenctus okcuaa meau (I1I) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJLIAMH,
peakuuii HeUTpaau3aluy, IoJy4YeHIEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJIHOIO METajljla APYyTrUM U3 pacTBOpPa COJIM, PELLIEHUE IKCIIEPUM EHTAJIbHBIX
3a/1a4 1o Teme «BaxkHeillne Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3akon u Ilepuoguyeckass cucrema xumudeckux djeMeHToB JI. . MenaeneeBa. Ctpoenne aToMoB. XUMHUYECKAs CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIIUA

[lepBble MONBITKY KJIACCU(PUKALUU XUMUYECKUX 3J1€MEHTOB. [IoHATHE O Ipynmax CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHUJIBI U THAPOKCHIBI.

[epuonnuecknii 3akoH. Ilepumogmueckas cucrema xumudeckux snementoB Jl. M. MenneneeBa. KoporkonepuoaHas v JUIMHHOTIEPHOAHAS (DOPMEI
[lepunonnueckoii cucreMbl xXumudeckux 35eMeHToB J1. M. Menneneesa. [lepuoas! u rpynmnel. @u3ndeckuii CMbICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U
TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sjep. M3oTonbl. DnekTponbl. CTpoeHHE JIEKTPOHHBIX 000J0YEK aTOMOB MEpPBbIX 20 XUMHUECKUX 3JIEMEHTOB
[Tepnoanueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA 110 €ro noJiokeHuto B [lepnonnueckoit cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTU U3MEHEHUS PaInyCca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3unauenue [lepuoauueckoro 3akona u [leproanueckoit cucTeMbl XMMHUECKUX 3JIEMEHTOB JIJIsl pa3BUTHS Hayku U npakTuku. J[. V1. MenneneeB — yuéHslii
U TPaKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHas (moJsipHasi U HEMOJISIpHasi) CBA3b. DJIEKTPOOTPHULIATEIbHOCTh XUMHUECKUX 3JIeMEHTOB. VIoHHasI CBSI3b.

Crenensb okucnenus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. [Tporiecchl OKuCieHuss 1 BocCTaHOBJIEHUs. OKUCIUTENHN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOACHCTBIE IMIPOKCHIA IIMHKA C PACTBOPAMU KUCIIOT U IIEJI0Yel, IPOBEACHUE OMBITOB,
WUTIOCTPUPYIOMIMX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKuii (FrOpeHUe, peakiuu pas3yiosKeHUs, COSTUHEHHS).

Mesicnpedmemmuuoie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpU M3y4YEeHUM XMMHMH B § KJlacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U MOHSATHUH, SIBJISIOIIMXCS CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAy4YHBIN (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIN3, CHHTE3, KIacCu(UKaIs, IEPUOIUIHOCTh, HAOII0ICHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®dwusmka: MaTepusi, aTOM, DIIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKITUJI, H30TOII, PaJIMOAKTHBHOCTb, MOJICKYJIA, DJIEKTPHUYECKHUH 3apsill, BEMIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, ((U3NYecKre BeTUIHHbI, CIUHUIBI U3MEPEHHS, KOCMOC, TIIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

[leproguueckuii 3akoH. Ilepuonnueckas cucremMa xumuueckux anemeHtoB [[. . MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTU B MU3MEHEHHUH
CBOMCTB XMMHMUYECKHX HJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kallus, KAJIbLUA U UX COCIMHEHUI B COOTBETCTBHUH C IOJIOKEHUEM 2JIEMEHTOB B Ilepnoanueckon
CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM CBSA3U. TUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIA KPUCTAIUIMUECKON PEHIETKH
Y BUJA XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB. XMUMUYECKHAE CBOWCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJaccaM HEOPTraHMYECKUX
COEIMHEHUH, TEHETUUECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMUYeCKHX peakuid 1Mo pa3InyHbIM MPHU3HAKaM (10 YUCIY M COCTaBY yYacCTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY 3 dekry,
[0 W3MEHEHHMIO CTENEeHEeW OKHUCICHHMSI XUMMUYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, 0 YYaCTHIO KaTajlu3aTopa). JK30- U HHJIOTEPMUUYECKHE PEaKIMH,
TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHE O CKOPOCTH XUMUYECKOM peakiuu. [lonsaTre 06 00paTUMBIX M HEOOPATUMbIX XUMHUECKUX peaklusaX. [IoHsITHe 0 TOMOI'€HHBIX U TeTePOreHHbIX
peakuusx. [lonstue o karanuze. [lonarue o xumuyeckom paBHOBeCHH. PaKTOPHI, BAUSIONINE HA CKOPOCTh XMMUUECKON peakliy U M0JI0KEHUE X UMUYECKOT O
paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, JJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-BOCCTAHOBUTENbHOW peakuuu. CocTaBieHHE YpaBHEHMM
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUN C UCIIOIB30BAHUEM METO/]1a 3JIEKTPOHHOTO OasiaHca.

Teopust 3M€KTPOTUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOIUThI. KaTHOHBI, aHHOHBI. MeXaHU3M JMCCOLUAIMK BEIIECTB C Pa3IMYHbIMU
BUJAMHU XUMHUYECKOH cBs3H. CreneHsb qucconnanui. CUIbHbBIE U ClIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro ooOMeHa. ¥ cinoBus NpoTeKaHus peakliMii HOHHOro 0OMeHa, MOJIHbIE U COKpaIIEHHbIE HOHHBIE ypaBHEHUS peakuuid. CBoICTBa KU CIIOT,
OCHOBAHUH U COJIEH B CBETE Mpe/ICTaBIEHUI 00 MEeKTpOIUTHYECKOl Tuccormanuu. KauecTBeHHble peakinn Ha HoHbI. [ToHATHE O ruApoOIN3e coelt.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJAEISIMHU KPUCTAJUINYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIIJIOB U HEMETAIJIOB (rpaduTa U aiMasa), CJI0XKHbBIX BEIIECTB
(xJ710pHua HATpUS ), UCCIIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUECKOHN peakui OT BO3AEHCTBUS pa3IMUHbIX (aKTOPOB, UCCIIEJOBAHUE 3JIEKTPOIIPOBOIHOCTH
pacTBOpPOB BELIECTB, IIpoLEcCa JUCCOLMALMU KHUCIIOT, WIeJoued M cojell (BO3MOXKHO HCIIOJIB30BAHME BHUAECO MAaTE€pHalIOB), IPOBEJEHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPHU3HAKW MPOTEKaHMUS peakluid HOHHOro oOmeHa (oOpa3oBaHME OCaJKa, BbIACIEHUE Ta3a, OOpa30oBaHME BOJbI), OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TOpEeHUe, PEaKkIMU Pa3I0KEHHsI, COSMHEHUS ), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C MOMOUIbIO KAYECTBEHHBIX PEaKLMii Ha HOHBI, PELICHHE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTauibl 1 MX COeJUHEHHSA

OO61mas xapakTepucTika rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble cTeneHn okucieHusi. CTpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — T'AJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IMPHUMEpE XJIOpa (B3aUMOJEHCTBUE C METallIaMU, HEMETallllaMy, Ienodamu). Xsoposoaopon. CosnsHas



KHUCJIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JleiicTBhe XJiopa M XJIOPOBOJAOpOAA Ha OpraHM3M 4YesoBeka. BakHellnne XJIOpuabl U UX
HaXO0X/IEHUE B IPUPO/IE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpymnmbl. OcOOEHHOCTH CTpOEHHS aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u uznueckue
CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U Cepbl. AJUIOTPOIHbIE MOIU(UKAIIUHN KHCIOPOJa U Cepbl. XUMHUECKUE CBOICTBa cepbl. CepoBOIOPOI, CTPOCHHE,
buznyeckue u xumuueckue cBorMcTBa. OKCHIbI cephl KakK MPEACTaBUTEIHN KUCIOTHBIX OKCUA0B. CepHasi KHCIoTa, pU3ndeckre 1 XuMUYecKue CBOMCTRa (00miue
KaK MpEICTaBUTENS Kiacca KUCIOT U crienupuieckne). XMMUYECKHEe PEaKIInH, JIeXKAaIie B OCHOBE MPOMBIIUIEHHOTO CIOC00a MOIY4YeHHUs! CePHON KHCIIOTHI.
[Tpumenenue cepHoil kucioThl. Cod CEpHON KHUCIOTHI, KadeCTBEHHas peakiusi Ha cyibdar-uoH. HaxoxxaeHue cepbl U e€ COeIMHEHUN B MPUPO/IE.
XUMHUECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJibl COeTMHEHUSIMHU CepPhl (KHUCIOTHBIE JOXK/IH, 3aTPsI3HEHUE BO3/lyXa M BOJOEMOB), CIOCOOBI €TI0 MTPEI0TBPAILICHHS.

OO6mas xapakTepucThka 3yeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUSA. A30T, pacIpOoCTpaHEHUE B
npupoje, Gusnueckue U XuMuieckue cBorictsa. Kpyrosopor azora B npupojie. AMMHaK, ero pundeckue 1 XUMHUYECKHe CBOMCTBA, MOJTYYeHHE U IPUMEHEHUE.
Comn aMMoOHHMSA, X (HU3MUECKUE W XUMHUYECKHE CBOICTBA, MpuMeHeHHe. KadecTBeHHast peakuus Ha MOHBI aMMOHHS. A30THas KUCIIOTa, €€ TOIydYeHHE,
buznyeckue U XuMUYecKue CBOIMCTBa (00IIHe Kak IPeICTaBUTENs Kiacca KUCIOT U cnenuduueckue). Micnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE
MHUHEpAJIbHBIX YA0OpeHHH. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl COeNMHEHHMSIMH a30Ta (KUCIOTHBIE NOKIH, 3arps3HEHHE BO3/yXa, IMOYBHI U
BonoémoB). Docdop, amnorponHsie Mogudukanuu Gochopa, pusznueckne n xumuueckue cporicrea. Okcua hochopa (V) u hochopHas kuciaora, GpusndecKue
U XUMHYECKHE CBOICTBA, momydeHue. Vicnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHHUH.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKHCIEHUS. YTJEpOJl, alIOTPOIHBIE
MO (HUKAIMH, PACIPOCTPAHEHHUE B IPUPO/IE, GU3NIECKHE U XUMHUYECKUEe CBOMCTBA. AncopOuusi. KpyroBopot yriepona B npuponae. OKCHabI yrieposa, ux
busznyeckne U XMMHUYECKHUE CBOMCTBA, JEWCTBHE HA KUBBIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJIOTHYECKHEe MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rimo0aibHOTO OTEIUICHHS KIIMMATa, TApHUKOBEIN 3 QekT. YrompHas KHCI0Ta U e€ Colu, nX (U3MYECKHE U XMMHUYECKUE CBOMCTBA,
nojlyueHue u npuMmenenue. KauecTBeHHas peakius Ha KapOoHaT-uOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIIECHHOCTH U CEIbCKOM
XO3HCTBE.

[TepBoHayanbHbIe HOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCAUHEHHUSAX yriepoja (MeTaH, 3TaH, STHJICH, alleTHIIeH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnorta). IlpuponHble UCTOYHMKHM YII€BOJOPOAOB (Yroib, HPUPOJHBIM Ta3, HEPThb), MPOAYKTHl HX MepepadoTku (OEH3MH), UX pOJb B OBITY H
OPOMBIIIIIEHHOCTH. [IoHsATHE 0 OHOJIOTHYECKH Ba)KHBIX BEILLECTBAX: JKUpaX, Oeikax, yriaeBojax — U UX POJM B )KU3HHU uyeloBeka. MaTepHaibHOE eIMHCTBO
OpraHMYECKUX M HEOPTaHUUECKUX COEIUHEHHI.

KpemHuii, ero ¢puznyeckne 1 XuMHUUECKUe CBOMCTBA, OJIy4YeHUe U npuMenenune. CoenHeHns KpeMHUs B pupoe. O01ye npeacTaBieHus 00 oKcuie
kpemHus (IV) u kpemuueBoil kucnore. CuiaMkaTsl, UX MCIOIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTU. BaykHelne cTpouTenbHble MaTepraibl: KepamMuKa,
CTEKJIO, LIEMEHT, 0eTOH, kene300eToH. [Ipo0ieMbl 6e30MmacHOro UCTIOIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3llOB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJSIHOM KHMCJIOTHI, IPOBEACHNUE KAYECTBEHHBIX PEAKLMN HA XJOPHUI-MOHBI U HAOIIOJCHUE
INPU3HAKOB WX MPOTEKaHWUs, OMBITHI, OTpakarolue (U3MUeckrue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB U HMX COEAMHEHUH (BO3MOXHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C 00pa3liaMy XJIOPHJIOB (TaJIOTEHHUIOB), 03HAKOMJICHHE ¢ 00pa3IiaMu cepbl M € CoeAMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMAaTEpHAaJIOB), HAOIIOIEHNE TIpoliecca OOYIIMBaHMsI caxapa IMoj JIeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3y4YeHHE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, MPOBEACHUE KAaYeCTBEHHOM pEaKkUMHM Ha CyiabpaT-uoH U HaONIoeHHWEe NpU3HaKa e€ MpOTeKaHHs, O3HAKOMJICHHE C
buznyecKkuMu CBOMCTBaMU a30Ta, pochopa 1 UX COeTUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE BIIEOMATEpUAIOB), 00pa3amMu a30THBIX U GOCPOPHBIX yI0OpeHuH,
nojy4yeHue, coOupaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB aMMHUaKa, POBEIEHNE KAYECTBEHHBIX peakiil Ha HOH aMMOHUS U GochaT-uoH U U3ydYeHHUe



MPU3HAKOB UX MPOTEKAHMSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ MEJbI0 (BO3MOXKHO HCIOJb30BaHUE BUACOMATEPUAJIOB), U3yUYEHUE
MoJIeNiell KpHCTATMUECKUX PeEToK anmasa, rpadura, ¢pysiepeHa, 03HaKOMIICHUE C TIPOLIECCOM aJICOPOIIUN PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTTIEM
U YCTPONCTBOM IMPOTHBOTa3a, MOJyueHUE, cOOMpaHUe, paclo3HaBaHUE U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpoBEJACHHE KayeCTBEHHBIX PEaKIMii Ha
KapOOHAT M CHWIMKAT-UOHBI M W3y4YCHHE IPHU3HAKOB HX IMPOTEKAaHHs, O3HAKOMIICHHE C TPOIYKIMEH CHIMKATHOW TNPOMBIIUIEHHOCTH, PpEIICHUE
SKCHEPUMEHTAIBHBIX 3371a4 110 TeMe «BaxxHelnme HeMeTaulbl U UX COCAMHEHUS».

MeTaujibl M UX COeAUHEHUS

OO0mas xapakTepucThKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU HMX mNoJiokeHus B [lepuoanueckoit cucreMe XUMHUYECKUX 3J€MEHTOB /1.
W. MenpeneeBa u crpoenus atoMoB. CTpoeHHe MeTaJlIoB. MeTaunueckas CBsA3b U METAJUIMUECKass KPUCTAJUIMUECKash PEeIIETKA. DIIEKTPOXUMUYECKUN P
HanpsDKeHUH MeTauioB. Ou3nueckrue U XMMHYECKHUe CBOMCTBa MeTallIoB. O011Ire crnocoOsl mostydyeHust MeTaiioB. [IoHsTHE 0 KOPPO3UU METaNIOB, OCHOBHBIE
CIocoObI 3alIUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTtaiuibl: nojoxkeHue B llepumoamueckoi cucrtemMe xumudeckux snemeHToB . M. MenpaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXICHUE B
npupoje. Pu3nveckre U XUMHUUECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIBI ¥ TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne menoqHpIX MeTalioB
Y UX COCIUHEHHUIA.

[[{enouHO3eMeNnbHBIE METAILIBI MAarHUM U Kajdblui: nojoxenue B [lepuoanueckoil cucreme xumuueckux snemeHToB Jl. 1. MenneneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHHUE B npupoje. Puznyeckue U XUMUYECKHUE CBOWCTBA MarHus M Kaiuplus. Baxknelinme coennHeHus Kanbluust (OKCHJI, TUAPOKCHL, COJH).
KécTkoCcTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B llepuommueckoit cucrteme xummueckux syeMeHtoB J[. M. MenpneneeBa, cTpoeHHE aToMa, HaXOXIACHUE B TPHUPOJIE.
Ou3nyecKue 1 XUMUYECKHE CBOMCTBA almoMUHUA. AMGBOTEpHBIE CBOIICTBA OKCHU/IA U TUAPOKCUIA ATFOMUHUSL.

JKeneso: nonoxenue B [lepuoanueckoit cucreme xumuyeckux anemMeHToB J1. M. Menneneesa, ctpoeHue aroma, HaxoxKaeHue B npupoae. dusnueckue
U XUMUYECKHUE CBOMCTBa xene3a. Okcupl, TuIpoKeu bl U conu xxenesa (1) u xenesa (II1), ux cocras, cBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METajuIOB U CIUJIaBOB, MX (U3WYECKUMHU CBOMCTBAMH, H3yYE€HHE PE3yIbTAaTOB KOPPO3HUH METAIIOB (BO3MOXHO
HCIIOJIb30BaHUE BMJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOAEMCTBHS OKCH/a KaJlblMs M HATpUs C BOJOHM (BO3MOYKHO HCIOJIb30BaHUE BHUJEOMATEpPUATIOB),
UCCIIEIOBaHUE CBOMCTB JKECTKON BOJBI, MpoLiecca TOPEHUs jKele3a B KUCIOopoie (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, Kaublus, adtoMuHus, 1uHka, xeneza (II) m xenmesza (III), meau (II), HaGnroneHne U ONMHMCaHWE MPOIECCOB
OKpAIlIMBaHUs MJIAMEHU HOHAMH HATPHsI, Kaus U KaJabIus (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), HCCIEA0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QITIOMHHMS U TUAPOKCUIA IMHKA, PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BakHelre MeTallIbl U UX COCTHHEHUS.

XuMus M OKpyxKamouas cpeia

BemecTBa 1 maTepuansl B TOBCEHEBHOM JKM3HU UeoBeka. be3onacHoe ncnoip30BaHue BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas moMoIupb npu
XAMHYECKHUX 0XKOTaX U OTPABIICHUSX.

XUMHYEeCKOe 3arps3HEHHE OKpysKarolled cpenbl (mpefenbHas IOoMycTUMas KoHLeHTpauus BemiecTB, naiee — I[IJIK). Pons xumum B pemienun
9KOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBhl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIBI).

Meoscnpeomemmnnie ceasu



Peanuzanus MeXIpeIMETHBIX CBA3EH MPHU M3YyYEHMH XMMHHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOJb30BAHUE KAK OOIIMX €CTECTBEHHO-HaY4HbIX
MIOHATUH, TaK U NTOHATHUH, SIBJISAIOIINXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE MTOHATHSA: HAYy4YHbIM (DaKT, rumoresa, 3aKOH, TEOPUs, aHAJIU3, CUHTE3, KJacCU(UKaLKs, EePUOJUUYHOCTb, HAOIIOICHHE,
HKCIIEPUMEHT, MOACTHPOBAHNE, U3MEPEHUE, MOIETb, SIBJICHUE, ITAPHUKOBBINA Y(PPEKT, TEXHOIOTHUS, MATCPHAIIBL.

®dusnka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, PAINOAKTUBHOCTb, MOJIEKYJIA, dJICKTPUUECKUN 3apsill, IMPOBOJHHUKH,
HOJTYIIPOBOIHUKH, AUIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENIO, 00BbEM, arperaTHOEe COCTOSHUE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIUINYECKAs]
pewérka, CruiaBbl, GU3NYECKUE BEIIMUUHBI, €AMHUIBI U3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, CONHLIE.

Buonorus: ¢porocuntes, npixanue, ouochepa, IKOCUCTEMA, MUHEPATIbHBIE YI0OPEHHSI, MUKPOAJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPO/bI, I10JIE3HbIE UCKONIAeMble, TOIIIMBO, BOJIHBIE PECYPCHI.

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUH HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yJabTaThl OCBOCHMS IMPOTPaMMbl OCHOBHOI'O OOILEro oOpa3oBaHUs TOCTUIAIOTCSA B XOJe OOy4yeHHMs XMMHUHU B €IMHCTBE y4yeOHOH u
BOCIIUTATEIbHOM ACSATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATBIMHU
B 00I1I€CTBE ITPaBUJIaMHM U HOPMAaMU TIOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLMATU3ALMH 00yUYarOIIUXCSl.

JIn4HOCTHBIE PE3yNbTAThl OTPA’KAIOT FTOTOBHOCTh 00YYaIOIIUXCSl PYKOBO/ICTBOBATHCSI CUCTEMOM MMO3UTUBHBIX IEHHOCTHBIX OPUEHTAINI U pacIliipeHue
OIIbITA JIEATEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLICHMsI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJIECAMIO, IOHMMAHUs 3HAYECHMsS] XMMHUYECKON HAyKU B
KU3HH COBPEMEHHOTO O0IIEeCTBa, CIOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(POPMAIIUEH O MEPEIOBBIX TOCTUKECHUAX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHOU
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MUpPaA U OOIIECTBA;

2) rpa;KIaHCKOT0 BOCIIMTAHUS:

NPEJCTaBICHUS O COLMATBHBIX HOPMAX U MPAaBUIaX MEKIMYHOCTHBIX OTHOLIECHUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM, y4eOHOMCCIIEeI0BATENbCKOM, TBOPYECKOM M IPYrUX BUAAX AEATEIBHOCTH, FOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JEATEIBHOCTU IIPH
BBINOJIHEHUH YUE€OHBIX, T03HABATEIbHBIX 3a/1a4, BHIOJIHEHUH XUMUYECKHUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHHIO
Y B3aMOIIOMOIIIH B MPOIIECCEe 3TON yueOHOM AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/IEHUE U MOCTYIIKH CBOMX TOBAPHUILEH C MO3UIIUN HPABCTBEHHBIX
U IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUHI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHUYECKHUE IIPEICTABICHUS O BEIIECTBE U XUMUYECKOM PEAKLUMU, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKU U
COCTaBJISIIOLIME OCHOBY JUISl MOHUMAaHMs CYIIHOCTH HayYHOW KapTHHBI MHpa, MpPEJCTaBI€HHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS INPUPOAIDI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHON CPEO, O POIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HallpaBJICHHbIE HA IMOJIyU€HHWE HOBBIX 3HAHUM MO XUMHH, HEOOXOJUMbIE AJIsi OOBSICHEHMsI HaOJI0JaeMbIX IPOLIECCOB U
SIBJICHUM, MO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATENbCKOM KYJNbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATENBHOH PabOThI C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIHBIMU TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUIO U IO03HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOW M MCCIIEOBATEIbCKON
NEeSITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAlpaBJI€HHOCTH U YPOBHS 00y4YeHHUsI B lalbHEHIIEM;

4) popMupoBaHNUS KYJIbTYPbI 310POBbS:



OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/10pOBBIN 00pa3 JKMU3HU, OCO3HAHUE TOCIEICTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIS, HAPKOTUKOB, KYpEHHs ), HEOOXOJUMOCTH COOJIFOICHHS TPaBUJI O€30MaCHOCTH MPU OOpaIleHUH C
XMMHUYECKHMH BEIIECTBAaMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

HHTEpEC K MIPAKTUYECKOMY U3YUEHUIO Ipodeccuil ¥ Tpyaa pa3iIMuyHOro poja, yBaKeHHE K TPYAY U pe3ybTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPHUMEHEHHs IPEIMETHBIX 3HAHUU 1O XMMHH, OCO3HAHHBIA BHIOOP WHAMBHUIYaTbHON TPACKTOPHM MPOAODKEHHS 00pa3oBaHUsA C yYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHM, OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHONW NpOoPecCHOHaNbHON NEATEIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B IPOPECCUOHATILHON CPeIe;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH 11eJ1ec000pa3HOe OTHOUIEHUE K MPUPO/IE KaK UICTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMaHHE LIEHHOCTH 3JI0POBOTO
1 Oe30macHoOro oopa3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHUE [IEHHOCTH COOJIOACHUS
npaBui 6€30MacHOr0 NOBEACHUS IPU PabOTE ¢ BEIIECTBAMM, a TAKXKE B CUTYALUAX, YIPOKAIOIIMUX 3/10POBbIO M KU3HU JIIOACH;

CIIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJY4aeMble NPU M3YYEHUM XUMUH, JUISl PElICHUs 3a]ad, CBA3AHHBIX C OKPY’KaloLIeH MPUPOJHONU Cpelou, /uis
HOBBIIIEHUS] YPOBHS 3KOJOIMUYECKON KYJIbTYphl, OCO3HAHHUS IN100AJIBHOI0 XapaKkTepa SKOJIOTMYECKUX MPoOIeM U MyTel X pelieHus! MOCpPeICTBOM METO0B
XUMHH, SKOJIOTMYECKOI0 MBILIUIEHUS, YMEHUS PYKOBOJCTBOBATHCSA UM B IIO3HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAJILHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeIMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYUMBbIE ISl (HOPMUPOBAHUSI MUPOBO33pEHUS 001IeHAyYHbIE MTOHATHUS (3aKOH, TE€OPHUSL, IPUHIIHII,
rurnoresa, GakT, CHCTeMa, IMPOIIECC, SKCIIEPUMEHT U JIPYTOE. ), KOTOPHIC UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YICOHBIX IMPEAMETAX U MO3BOJISIFOT HA OCHOBE
3HaHUN U3 ITUX MPEAMETOB POPMUPOBATH MPECTABICHUE O IIEIOCTHON HAYYHON KapTHHE MHPA, U YHUBEpPCAIbHbIE YueOHbIe AecTBUs (TO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYIISTUBHBIE), KOTOPhIE 00eCrednBaloT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIBHOMY INIAHUPOBAHHUIO U OCYIIIECTBICHUIO yUeOHOM
JIeITEeILHOCTH.

Ilo3naBaTenbHbIE YHUBePCcAJIbHbIE YUeOHbIE el CTBUS

ba3oBble JJornueckue geMcTBUA:

yMeHI/Iﬂ HCIIOJIb30BaATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHU A HpI/I OCBOCHHNHN 3HaHI/II\/JII paCKpI)IBaTI) CMBICII XUMHWYCCKUX ITOHAT U (BBII[GJ'[SITB nux xapaKTepHI)Ie
MPU3HAKW, YCTAHABIMBATh B3aWMOCBSI3b C JPYTMMH TOHSTHUSMHM), WUCIOIB30BAaTh TMOHATHS N7 OOBSACHEHHUS OTIENbHBIX (AKTOB W SIBICHUN, BBIOHpATh
OCHOBAaHUA H KpI/ITepI/II/I JJIA Knaccmbmcaunn XUMHUYCCKNUX BCIICCTB U XUMHUYCCKUX peaKuMﬁ, yCTaHaBJ'II/IBaTB HpI/ILII/IHHO-CJ'Ie,I[CTBeHHI)IC CBsI3U MG)KI[y
00BEKTaMHU U3YUEHUs, CTPOUTDH JIOTUUECKHE pacCy X AeHUs (MHAYKTUBHBIE, NEAYKTUBHBIE, 10 AaHATIOTHH), IEIaTh BHIBOJIBI U 3aKIIIOUEHUS;

YMGHI/IG HpI/IMeHSITI) B HpOIIGCCG ITO3HAHUWS ITOHSTUS (HpC}IMCTHBIG 158 MeTaHpeHMeTHHG), CUMBOJIMYCCKUEC (3HaKOBBIC) MOJI€Iu, I/ICHOJ’IB3}’€MBIC B XMMUH,
peoOpa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMUY MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ JIEMEHTA), XUMH4ecKast GopMya u ypaBHEHUE
XI/IMI/I‘—I@CKOﬁ peaKI_[I/II/I — HpI/I peH_IeHI/II/I yqe6H0-HO3HaBaTeHLHBIX 3aJ1a4d, C yT-IéTOM OTUX MOJCIBbHBIX Hpe)]CTaBJ'IeHI/II\/II BBISABJIAATD U xapaKTepmoBaTL
CYIIIECTBEHHBIC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XHMHUYECKUX PEAKIUi, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICACTBCHHBIC CBA3U U HpOTI/IBOpe‘-H/ISI B Hsyqaeme HpOHGCC&X " SIBJICHUAX.

ba3oBble ucciiegoBare/bckue JelcCTBUA.

YMeHI/Ie HCIIOJIBb30BAaTh ITOCTABJICHHBIC BOHpOCI)I B KAQUECTBEC I/IHCTp}IMeHTa IIO3HAaHUs, a TAKXKXE B Ka4€CTBC OCHOBBI IJIA (i)OpMI/IpOBaHI/ISI TUIIOTE3BbI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;



nproOpeTEeHNE OIbITa MO IUIAHUPOBAHUIO, OPTaHU3alMM M MPOBEICHHUIO YYEHHUYECKUX SKCIIEPUMEHTOB, yMEHHE HaOJroJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATH €T0 Pe3yibTaT, (GopMynupoBaTh 0000IIEHNUS M BEIBOIBI 110 pE3yabTaTaM MPOBEAEHHOTO ONBITA, UCCIETOBAHHS, COCTABIATh
OTY€T O IpojeIaHHOH padoTe.

Pabora ¢ unopmanmeii:

yMEeHUE BbIOUpPaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATH HH()OPMALIMIO PA3IMUHBIX BUI0B U ()OPM IPEACTABIECHUS, IOIY4aeMyt0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl JTUTEpaTypa XUMUYECKOIO COJEP)KaHUs, CIIPAaBOYHbIE 110COOUs, pecypchl MHTepHeTa), KpUTUUECKHU OLIEHWBATh IPOTUBOPEUYUBYIO U
HEJI0CTOBEPHYIO HH(OPMALIHIO;

YMEHHUE NMPUMEHSATH Pa3IMYHbIe METOJIBI U 3aIPOCHI ITPHU MOUCKE M 0TOOpe MH(pOPMAIMK U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOMMBIX JIJIS1 BHITIOJTHEH U
y4eOHBIX M I103HABATEJbHBIX 3a/a4 OIpPEAe]IEHHOIO TUIA, NPUOOPETEHHE OIbITa B O00JACTH HCIHOJIb30BAHUSA HH(GOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIQJICHUE KYJIbTYpOM AKTUBHOIO HCIOJIb30BAHUS PA3IMUYHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpPATh ONTHUMAIbHYIO (GOpMy
npecTaBiIeHus HH(pOpMAMM W WIIIOCTPHUPOBATH peIIaeMble 3aaud HECIOKHBIMH CXEMaMH, TuarpaMMamMH, APYIrUMH (GopMaMu Tpapukd U HUX
KOMOUHAIIUSIMU,

YMEHHUE HCIIONB30BaTh W aHAIM3UPOBATH B TPOIECCe YU4EOHOH M MCCIEeNOBATEIbCKON JEATEIBHOCTH MH()OPMAIUIO O BIMSHUHM MPOMBIIIICHHOCTH,
CEJICKOT'0 X0351CTBA M TPAHCIIOPTA HA COCTOSIHME OKPY’KaroIlel IPUPOAHOM Cpeibl.

KoMMmyHukaTuBHbBIE YHHBepcaJlbHble YueOHbIe 1eliCTBUSA:

YMEHHUS 3a/1aBaTh BONPOCHI (B X0Ji€ AUaiora u (Win) AUCKYCCUH) IO CYIIECTBY 00CYX/1aeMOi TeMbl, (POpMyIUpOBaTh CBOU NMPEATIOKEHHUS OTHOCUTEIBHO
BBITNIOJITHEHMSI TPEIOKEHHOM 3a/1a4H;

YMEHUS MPeACTaBIATh NOJyYeHHbIE PE3Yy/IbTaThl IO3HABATEIBHOM JESITEIbHOCTH B YCTHBIX M MMCBbMEHHBIX TEKCTaX; J€JIaTh IPE3CHTALUIO PE3yJIbTaTOB
BBITIOJIHEHHS] XUMHUUECKOTO IKCIIEPUMEHTA (J1JA00paTOPHOTO OMBITA, TAO0PATOPHON PabOTHI 11O UCCIIETIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHUSl Y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABATEIbHOW M HCCIEA0BATEIbCKONW JAEATENbHOCTH INpPU PELICHUU
BO3HUKAIOIIKX MTPOOJIEM Ha OCHOBE Y4€Ta OOIINX UHTEPECOB U COTIIACOBAHUS MO3ULIUHI (00CYXIeHUs, 0OMEH MHEHUSIMH, «MO3TOBbIE LITYPMbI», KOOPIUHALIUS
COBMECTHBIX JIeHCTBUH, ONpeiesieHne KPUTEPUEB 110 OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThl U ApyrHe).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSTENIHO OMpPEENATh LeNu AesITeIbHOCTH, IIIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH
CBOIO JIEATENBHOCTh, BbIOMpaTh HanbOosee 3¢ (eKTUBHBbIE CIOCOOBI pelIeHUs Y4eOHbIX M IO3HABaTENIbHBIX 3a7au, CaMOCTOSITENbHO COCTABISITH WU
KOPPEKTHPOBATH MPEATI0KEHHBIH alrOpUT™ ASUCTBUM MIPU BBIOJHEHUN 33JaHUI C yYETOM MOJTy4EHUs] HOBBIX 3HaHUI 00 M3ydaeMbIX 00BbEKTaX — BEIIeCTBaxX
U peaklMsIX, OLlEHUBAaTh COOTBETCTBHE IMOJIyUEHHOTO pe3yJjIbTaTa 3asiBICHHOM 11eJIM, YMEHHE HUCIIONIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/IaraéMble B
YCJIOBUH 3aJaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJibTaTOB IO OCBOEHHMIO 00SI3aTENIbHOTO COJIEp’KaHUs, YCTAaHOBJIEHHOIO JaHHOH (enepanbHON paboueil mporpaMmoii,
BBIJICJIAIOT: OCBOEHHBIE OOYYarOIIMMUCS HAaydHbIe 3HAHUS, YMEHHsI M CIIOCOOBI JEHCTBHM, cnenuduyeckue JUis MpeIMeTHOH o0nacTH «XUMHS», BHUJIBI
NEeSTENIbHOCTH 110 MOJIYYeHHIO HOBOT'O 3HAaHUs, €r0 HHTEPHPETaIH, IPeoO0pa30BaHNIO U TPUMEHEHHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYallHsX.

K kon1y o0y4enus B 8 ki1acce nmpeMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXaTh COPMUPOBAHHOCTD y 00yUaIOIIUXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJ1a, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS
U HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENbHAs aTOMHas M MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSIpHAs Macca, MaccoBas I0Js



XMMHUYECKOI'0 3JIEMEHTA B COCIUHEHHUHU, MOJISIPHBIA 00bEM, OKCHJI, KUCIO0Ta, OCHOBAHUE, COJlb, JIEKTPOOTPULIATEIbHOCTb, CTEICHb OKMCICHUS, XUMUYECKas
peaxiysi, KiiacCu(pUKaIMs pEeaKkIfii: peakiuy COSANHEHHS, pEaKIMH Pa3I0kKEeHNUs, PEaKLIMU 3aMEIIEeHUs, peaKIui 0OMEHa, 9K30- U SHA0TEPMHUECKUE PEaKIUH,
TEIUIOBOM AP EKT peakuuu, sIpo aToma, JIEKTPOHHBIA CIIOM aroma, aTOMHas OopOuTalb, paAuyC aToMma, XMMHUYEcKas CBs3b, HOJSpHAs M HENOJsApHas
KOBaJIEHTHAs CBA3b, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MAacCOBasl 10Jis BELIECTBA (IIPOLIEHTHAs! KOHILIEHTpAalMsl) B PaCTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TH MTOHATHUS IPU ONMCAHUY BELIECTB U UX IpEBPaILCHHIA;

UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPABHECHHI XUMUYECKUX PEaKIIHii;

OIpeseNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSAX, CTENEHb OKHCICHMS JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, NMPUHAIEAKHOCTh
BEIIECTB K ONpeIeNEHHOMY KIIaccy COeIMHEHHI 10 (hopMysiaM, BU XMMUYECKON CBsI3U (KOBAJICHTHASI U MOHHAs) B HEOPTaHMYECKUX COCIMHEHUSX;
packpeiBath cMbica [lepuoanueckoro 3akona . M. MenpgeneeBa: JeMOHCTpUpPOBaTh INOHUMAaHHUE MEPHUOAMYECKONW 3aBUCHUMOCTH CBOWMCTB XMMMUYECKHX
9JIEMEHTOB OT UX IoJIokeHUsl B [lepuoanyeckoit cucreme, 3aKOHOB COXPAHEHHsS] MACChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO Y4€HHUs,
3aKoHa ABOrajipo;

OIKCBIBATH U XapaKTepU30BaTh TabIMuHY0 Gopmy [lepruonndeckoil cucTeMbl XUMUYECKHMX JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs NOATpyma (A-rpymnmna)»
u «aobouHast noarpynna (b-rpymma)», Mansie U OONbIINE TEPHOABI, COOTHOCUTH 0003HAYEHHUS, KOTOpble UMetoTcsl B Tabnuie «lleprogmueckas cucrema
XUMHUYecKHX 1eMeHToB [1. V1. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMK CTPOECHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps ]l Apa, o0I1ee Y1CIIo
3JIEKTPOHOB U PACIIPEAEICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIaccu(puIUpoOBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE PEAKLUH (110 YUCIYy U COCTABY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, 110
TETIOBOMY (P DEKTY);

XapaKTepu3oBaTh (OMUCHIBATh) O0IME XUMUUECKUE CBOMCTBA BELLIECTB PA3JIMUYHBIX KJIACCOB, OATBEPK/as ONMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX YpaBHEHUIN
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUil;

IIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHMUYECKUX MPEBPAILIECHUI B Pa3IUUHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO JIeMEHTa 1o (opMylie COeAMHEHUS, MaCCOBYIO
JIOJIIO BELIECTBA B PaCTBOPE, POBOJIUThH PACUETHI 10 YPABHEHUIO XMMHUECKON peaKIiy;

IPUMEHSTh OCHOBHBIE ONIEpAII MBICIUTEIBHOM NesTeIbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 000011IeHNe, CHCTEeMaTH3aIHI0, KJIacCU(UKALIUIO, BHISIBICHUE
IMPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H — JJISl U3Yy4YEHHsS] CBOMCTB BEILECTB U XMMMUYECKHUX PEaKlUi, eCTECTBEHHO-HAayYyHble METOJbl MO3HAHMs — HaOJI0/IEHUE,
U3MEpEHHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH);

CJIeI0BaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKOU MOCY10i U J1a00paTOpHBIM 000pyI0BaHUEM, a TaK)Ke IIpaBUiiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSAMH 1O BBINOJIHEHHIO JJAOOPATOPHBIX XUMHUECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOJa M KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C OMNpENEIEHHON MacCOBOW J10JIe pacTBOPEHHOIO BEIECTBA, IJIAHMPOBATh U NMPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI I10
pacrio3HaBaHMUIO PACTBOPOB IIENIOUEH U KUCIOT ¢ TOMOIIBIO HHAUKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHK U JPYTHE).

K koHIy 00ydenus B 9 kijiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JI0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJarOIMIMXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKas peaKkius, XUMHUUECKas CBsI3b, TEII0BOM 3((EKT peaklinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, IEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTUYECKAs TUCCOLUAIINSA, PEAKLIIMU HOHHOT'O 00MEHa, KaTaJln3aTop, XUMHUYECKOE pPaBHOBECHE, 00OpaTUMbIe
U HEeoOpaTUMBbIE pPEAKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHE W BOCCTAHOBJIEHUE, aJUIOTPOIUS,



aM(}OTepHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHASI, HOHHAS, METAJUTMUECKas ), KpUCTaUITMUeCKas PEIIETKa, KOPPO3Us METAIIJIOB, CIIJIaBbI, CKOPOCTh XMUMUYECKOM
peakuuu, npeneabHo nonyctumMas konuentpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTh 3TU MOHITHUS MPY ONMCAHUHU BEIIECTB U UX NMPEBPAILICHUH;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHHS (POPMYJT BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKITUI;

ONPEACISATh BAICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUUYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOr0 COCTaBa, MPUHAJICKHOCTh BEILIECTB K ONPEICIEHHOMY
KJIACCy COEIMHEHUU 1o (opMyiamM, BUJ XMUMHUYECKOH CBS3U (KOBAJICHTHAs, MOHHAS, METAIMYECKAs) B HEOPTraHMYECKHX COCTUHEHUSX, 3apsj HMOHA IO
XUMUYECKOH (hopmyJie, XapaKTep CpPeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHHH, TUIT KPUCTAJUTMYECKOW PEIETKH KOHKPETHOTO BEIIECTBA;
packpsiBath cMmbich [lepuonnyeckoro 3akona JI. . MenneneeBa u JeMOHCTPUPOBATH €ro TIOHWMAHUE: OMUCHIBATh U XapPaKTEPHU30BaTh TaOIUYHYIO (HOpMY
[Tepronueckol CUCTEMbI XUMHYECKUX JJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHas noarpymnma (A-rpynmna)» u «modounas noarpymnmna (b-rpymnma)», Mansie u
OoJIbIIIE TEPUOBI, COOTHOCHTh O0O3HAYEHHUs, KOTOPhIE HMMEIOTCS B NEPUOJWYECKOW TaOJUIle, ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB | 3apsif spa, 00IIee YHCIIO AIEKTPOHOB U PACIPE/ICIICHHE UX 10 JJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B IIpe/iesiax MalblX NEPUOOB U IIIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX aTOMOB;

KJIACCHU(PUITUPOBATH XHMHUYECKUE JIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XHMUYECKUE PEAKITHH (10 YHCITY U COCTaBY YYaCTBYIOIIUX B PEAKITUHU BEIICCTB, IO
TerioBoMy 3G (HeKTy, M0 U3MEHEHUIO CTENCHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME W CleUU(PUUECKHEe XUMHUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOJITBEPXkAas OMUCAHUE IPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN;

COCTaBIISITh YPaBHEHUS DJICKTPOJUTHYCCKON JHUCCOIMAIIMKA KHUCIIOT, IIEJI0YeH W COJIeH, TIOJHBIC M COKPAIICHHBIC YPAaBHCHHS PEaKIMi MOHHOTO OOMeEHa,
YpaBHEHUS PEaKLMid, MOATBEPKIAIOIINX CYLIECTBOBAHUE N'€HETUYECKON CBSI3U MEX/y BEIIECTBAMU PA3IMUYHbBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN TTOCPECTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHca dTUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUSI, BO3SMOKHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALLIECHHI B Pa3JIMUHbIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO dJIEeMeHTa 1o (hopmysie COeTUHEHHS, MacCOBYIO
JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEaKIUU;

co0JTII0/1aTh MPaBWIIA MOJB30BAHUS XUMUYECKON TTOCYI0M U J1ab0paTOpHBIM 000pYyI0BaHUEM, a TaKXKe ITpaBuiia oOpalieHus ¢ BEIECTBAMH B COOTBETCTBUH C
UHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aAMMHUAKA U YTIIEKUCIIOTO ra3a);
MIPOBOJIUTH PEAKIINH, TTOATBEPKIAOIINE KaUeCTBEHHBIM COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTYTEM XJIOPUI-, OpOMUI-, MOAH-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHUS M HOHBI U3YUEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHMYECKUX
BCIIIECTB;

MPUMEHSTh OCHOBHBIE OINEPAllMd MBICIUTEIbHON AEITeTbHOCTH — aHAllu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHe, CUCTEeMATHU3allNIO0, BBISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€W — JIJISl M3YUYEHUSI CBOWCTB BEIIECTB U XMMHUYECKHX PEAKIINil, €CTECTBEHHO-HAYUYHbIE METO/bI MMO3HAHUS — HAOIOJACHUE, U3MEpPEHNUE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaNbHBIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne HaumenoBanue pa3ennoB u Tem KomnnuectBo yacos OnekTpoHHbIe (1IuppOoBbIE) 00pa30BaTEIbHBIE
n/m HpOorpamMmbl Bcero Kontpounbnsie [IpakTu PeCypChl
paboTel  dYecKue
paboThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

1.1 Xumwust — BakHas 00J1aCTh 5 2  bubmmoreka ITOK https://m.edsoo.ru/7f41837c
€CTECTBO3HAHMS U IPAKTUYECKOU
JeATETBHOCTH YeJIOBEKA

1.2 BemiecTBa 1 XMMUYECKHE PEAKIIUN 15 1 bubnurorexa LIOK https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1 Bo3ayx. Kucnopon. [lonarue 06 okcumax 6 bubnunorexa LIOK https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.IloHaTHE 0 KHCIIOTaX U COJSX 8 1  Bbuomumoteka LIOK https://m.edsoo.ru/7f41837c¢
2.3 Bopa. PactBopsl. [lonarue 00 ocHOBaHusIX 5 1 1  bubmuoteka L{OK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX 11 1 1  bubmuoteka L{OK https://m.edsoo.ru/7f41837c

COEIMHEHUI
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx iemenToB [I. U. MenaeneeBa. CtpoeHue
aToMOB. XuUMHYecKasi CBSI3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKINH

3.1 Ilepuoanueckuii 3akoH u [lepnonnueckas 7 bubnurorexa LIOK https://m.edsoo.ru/7f41837c
CHUCTEMa XUMHYECKHX dremenToB [1. 1.
Menpeneesa. CtpoeHue aroma

3.2 Xumuueckas cBsizb. OKHUCIUTEIBHO- 8 1 bubmmnoreka LIOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUH

Htoro no pazaeny 15 bubnuoreka [IOK https://m.edsoo.ru/7f41837c

PesepBHOE Bpemst 3 bubnunoreka [IOK https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB IT1O 68 4 5

[NPOT'PAMME


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

Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMel
n/n Bceero

Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peakul

1.1 TloBTopeHnue u yriayOjaeHHnEe 3HAHUH OCHOBHBIX Pa3iejioB 5
Kypca 8 kiiacca

1.2 OcHoOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKLIUi 4

1.3 DnektponuTHyueckasi [uccolUanvs. XUMHUUYECKHE PeaKkuu B 8
pacTBopax

Hroro no pazneny 17

Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS

2.1 OOmas xapakTepUCTHKa XUMHUECKUX dIeMeHTOB VIIA- 4
rpynnsl. ['anoreHsl

2.2 OOmias xapakTepucTUKa XUMHUUECKUX 3JIeMeHTOB VIA- 6
rpymbl. Cepa u e€ CoOeTMHEeHUS

2.3 OOmast xapaKTepUCTUKA XUMHUECKUX dJIEMEHTOB VA - 7
rpynsl. A30T, pochop U UX COeTUHEHUS

2.4 OO0uas xapakTepUCTHKAa XUMHUYECKUX 3JIeMEHTOB [VA- 8
TPYIIBL. YTIEPOa U KPEMHUN U UX COCUHEHUS

Hroro mo pazueny 25

Pa3nes 3. MeTanibl 1 UX cOeINHEHUS

3.1 OO0mwue cBOICTBa METAIUIOB 4

3.2 Baxuelinme MeTalUIbl X UX COEIUHEHUS 16

Hroro 1o pasnery 20

Pasznea 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa U MaTepuabl B )KU3HU YEJIOBEKA 3

Hroro no pazneny 3

9 KJIACC

KonmuectBo yacoB

KoHTtpoibHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41a636
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No HanmenoBanue pa3aenoB U TeEM IPOrpaMMBI KonnuecTBo uacoB DnekTpoHHbIEe (IU(PPOBHIE)

n/m Bcero KontponbHbie [IpakTruueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboThI
PeszepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
INOYPOYHOE IINIAHUPOBAHUE
8 KUIACC
Ne Tema ypoka KonuuectBo yacos [ara DNeKTpOHHBIC ITU(POBHIE
/1 Bcero Kontpombuble —[Ipaktndeckne H3YICHHA 00pa30BaTENLHEIC PECYPCEL
paboThI paboThI
1  IIpeamer xumuu. Pojab XMMuM B KU3HM YenoBeka. Tena u 1 bu6mmoreka [JOK
BEIIIeCTBA https://m.edsoo.ru/ff0d210c
2  IloHsarue o MeTO/Iax MO3HAHUS B XUMHH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 Ilpaktmyeckas pabora Ne 1 «IIpaBuna paboTsl B 1 1 bu6mmoreka [JOK
nabopaTopuu U MPUEMBI 0OpAIEHUS ¢ JTa00PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemectBa U cMecu. CriocoOwl pa3aenenus cmeceit 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca
5  Ilpaktudeckas pabora Ne 2 «Pa3znenenue cmeceit (Ha 1 1 bu6mmoreka [IOK
pUMeEpe OYUCTKH ITOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
6  ATOMBI U MOJIEKYJIbI 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMu4eckue 31eMEHThbl. 3HaKu (CUMBOJIbI) XUMHUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8  IIpocTele U CIOXKHBIE BEIIECTBA 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9  ATOMHO-MOJIEKYJISIPHOE yUeHHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3akoH MOCTOSHCTBA COCTABA BEIECTB. X UMHAYECKAS 1 bu6nmoreka [JOK

dbopmyrta. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae


https://m.edsoo.ru/7f41a636
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No Tema ypoka KonnuectBo wacon Hara DneKTpOHHBIC IUPPOBHIE
/I Bcero Kontponbuble Ilpaktnueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
11 OtHocuTenbHas aToMHas macca. OTHOCHTEIbHAS bubmuoreka [JOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas I0JIsI XUMHAYECKOTO DJIEMEHTA B COEqUHEHU I bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Monb. MossipHast Macca bubmmorexa [IOK
https://m.edsoo.ru/ff0d5230
14 ®dusndeckre ¥ XUMHUYCCKHE SBIICHHUS. X UMHYECKAs bubmuoreka [JOK
peaKiust https://m.edsoo.ru/ff0d37fa
15 Ilpu3Haku U yclioBUS NPOTEKAHUS XUMUYECKUX peaklnii bubnuorexa [JOK
https://m.edsoo.ru/ff0d3al6
16 3akoH cOXpaHEHHUs MacChl BEIIECTB. XUMUYECKUE bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BbrerunciaeHHs KOJIHYECTBA, MACCHl BEIICCTBA 110 bu6mmoreka [IOK
YpPaBHEHHSIM XUMHUYCCKHUX PEAKIIUiT https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XUMHYECKUX peakiuii (CoenHeH s, bu6nuorexa [IOK
pasioKeHus, 3aMeIIeHNs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4YEHBIA-IHITUKIIONE/IHCT. bubnuotexa [JOK
O0001IeHE U cUCTEMATU3as 3SHAHUN https://m.edsoo.ru/ff0d40c4
20 KoutposbHas padota Nel no Teme «Bemiecta u 1 bu6nuorexa [IOK
XHUMHUYECKHE PEaKIHI)» https://m.edsoo.ru/ff0d4290
21 Bozmyx — cmech ra3o. Cocra Bo3ayxa. Kucmopon — bubnuorexa [JOK
AJIEMEHT U TPOCTOE BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
22 OwuzuyecKkue U XMMHYECKHE CBOICTBA KUCIOpOAa bu6mmoreka [JOK
(peaxiuu okucieHus:, ropenue). [TousaTHe 00 oKcHIax https://m.edsoo.ru/ff0d4614
23 CrocoObI OJTydeHHUsT KHCIOPO/ia B JIA0OPATOPUH H bubmmoreka [JOK
NPOMBIIIIEHHOCTH. [IpuMeHenune kucnopoa https://m.edsoo.ru/ff0d497a
24  TemuoBoi d3PPeKT XUMUUECKON peakluH, IOHATUE O bubnuorexa [IOK

TEPMOXUMHUYCCKOM YPaBHCHHUH, DK30- U DOHAOTCPMHUICCKUX
peaKknuax

https://m.edsoo.ru/ff0d4790


https://m.edsoo.ru/ff0d323c
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/o

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Tema ypoka

TormBo (HedTh, yroias 1 MeTaH). 3arpsi3HEHHE BO3/1yXa,
CIOCOOBI €ro Mpe0TBPaILEeHUS]

[TpakTrueckas padota Ne 3 o teme «llomyuenue u
coOupaHue KUCIOPOaa, H3yUEHUE eTO CBOMCTBY»

Bonopon — snemenT u nmpocroe BemecTso. Haxoxaenue B
IIpUpoze

dusnyecKkue 1 XMMUYECKHE CBOMCTBA BOJOPOIA.
[Ipumenenne Bogopoaa

TloHnsaTHE 0 KHCIIOTAX U COJISIX
Crioco0sI motyueHus: BOAOpoa B 1aboparopuu

[IpaxTuueckas padora Ne 4 o reme «llonyuenue u
coOupaHue BOI0PO/1a, U3YyUEHUE €r0 CBOWCTBY

MossipHblil 00BEM ra3oB. 3aK0H ABOTapoO

Boraucnenns 00pEMa, KOJIMUECTBA BEIIECTBA T'a3a MO €ro
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WM 00BEMY

Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIINH Ha
OCHOBE 3aK0OHA 0OBLEMHBIX OTHOIIIEHUI Ta30B

dusnueckue U XUMHUIECKUE CBOMCTBA BOJIBI
CoctaB ocHoBanwii. [ToHsTHE 00 HHIMKATOpPAX

Bona kak pactBoputens. HackiieHHbIE 1 HEHACHIIIEHHBIE
pactBopbl. MaccoBas 70J1s1 BELIECTBAa B paCTBOPE

[TpakTruyeckas padora Ne 5 mo teme «IIpurorosienue
pacTBOPOB C ONPEIETEHHON MaCCOBOM JOJIeH
PacTBOPEHHOIO BELIECTBAY»

Bcero KoutponbHbie

1

KonnuecTtBO yacoB

paboThI

[IpakTnueckue
paboThI

[ara
U3Yy4EeHUS

DneKTpOHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba
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52

Tema ypoka

Konrponsnas padora Ne2 o teme «Kucnopon. Bogopoz.

Bona»
Oxkcupl: cocTaB, KiIaccUUKaIs, HOMEHKIIATypa

[TonydyeHne 1 XUuMHYECKHUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX OKCHUIOB

OcHoBaHus: cOCTaB, KJ1accu(UKAIHsl, HOMEHKIATypa
[TonydyeHue u XuMHUYECKHE CBOMCTBA OCHOBAHUI
Kucnotsr: coctas, kinaccudukaius, HOMEHKIATypa
[TonydyeHune u XuMHUECKHE CBOMCTBA KUCIIOT

Conu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHs,
XUMHUYECKHE CBOKMCTBA

[IpakTuueckas padora Ne 6. Pemenue
HKCIEPUMEHTAIbHBIX 33134 10 TeMe «OCHOBHBIE KJIacChl
HCOPTaHNYCCKUX COC}II/IHGHI/H\/JI»

FeHCTHHGCKaﬂ CBA3b MG)KI[y KiJ1acCcaMHu H€0pF&HH‘I€CKI/IX
COeTUHEHUN

O00011IeHME ¥ cUcTeEMAaTH3alus 3HaAHUI

KonTponbnas padota Ne3 no teme "OCHOBHBIE KIacChl
HEOPraHUYeCKUX coeaMHEeHUM"

[TepBbie TOMBITKY KIACCHPUKAITUU XUMUYECKUX
37eMeHTOB. [IoHsATHE O rpynmax CXOIHBIX JIEMEHTOB
[Tepnonnueckuii 3akoH u Ilepuonnueckas cucrema
XUMHYECKUX 31eMeHToB [l. 1. MeHaeneeBa

KonnuecTtBO yacoB

Bcero KoutponbHbie
paboThI

1 1

[IpakTnueckue
paboThI

[ara
U3Yy4EeHUS

DneKTpOHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2
bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2
bu6mmorekxa [JOK
https://m.edsoo.ru/00ad9ela
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa
bu6mmoreka [{OK
https://m.edsoo.ru/00ada52c


https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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Tema ypoka

[lepuoapl, rpymnimbl, MOATPYIIIIHI
Crtpoenune atomoB. CocTtaB aTOMHBIX sifiep. M3o0Torbl

CtpoeHnue 3J1eKTPOHHBIX 000JI04€K aTOMOB JIEMEHTOB
[Tepuonuueckoit cucremsl [. . Menneneena

XapakTepuCcTUKa XUMUYECKOIO JJIEMEHTA 10 €ro
nostoxkeHuto B Ilepunoanyeckon cucreme /1. 1.
Menneneesa

3nauenue Ilepuonnueckoro 3akoHa [ pa3BUTHsI HAYKU U
npaktuku. J[. 1. MenneneeB — y4€Hblil, menaror u
IpaX<1aHuH

DNEeKTPOOTPULIATENBHOCTh ATOMOB XUMHUYECKUX
anemeHToB/ Beepoccuiickas mpoBepoyHas padora
HonHas XuMu4eckas CBs3b

KoBasieHTHas noJsipHasi XUMUYECKasi CBSI3b
KoBasieHTHas HEMOISIpHAST XUMHYECKAs! CBS3b
CreneHp OKHUCIIEHUS
OKUCINTENEHO-BOCCTAHOBUTEIIEHBIE PEAKIIUU
OKucnuTeNnu 1 BOCCTAaHOBUTEIN

KonTponbhas padora Ne4 no teme «CtpoeHue aroma.

XUMHUYECKasi CBSI3b»
PesepBHbIit ypok. O000IIEHHE U CUCTEMATHU3AIIHS 3SHAHHIA

1

KonnuecTtBO yacoB

Bcero KoutponbHbie

paboThI

[IpakTnueckue

paboThI

DneKTpOHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [{JOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

No Tema ypoka KonnuectBo wacon Hara DneKTpOHHBIC IUPPOBHIE
/I Bcero Kontponbuble Ilpaktnueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
67 PesepBubIii ypok. O6001ICHNE U CHUCTEMAaTU3AIUS 3HAHUN 1 bubmumorexa [IOK
https://m.edsoo.ru/00ad9ch?2
68 PesepBHbIil ypok. O000IIEHNE U CUCTEMATU3AIMS 3HAHUN 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KUIACC
Ne Tema ypoxka KommuecTBo yacoB Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Bcero Kontponbubie [Ipaktuueckme H3YICHHA 00pa30BaTENBLHEIC PECYPCEL
paboThI paboThI
1 Ilepuoawueckuii 3akoH. [lepuoanueckas cucrema 1 bu6nuorexa [IOK
xumu4eckux 3nementoB . . Menzaencea https://m.edsoo.ru/00adb59e
2  3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMUYECKHUX 1 bubnmnoreka HOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
3  Kiaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB 1 bu6nuoreka [JOK
https://m.edsoo.ru/00adb7e2
4 Buapl XMMHYECKOH CBSI3U M TUIIBI KPUCTAUNIMYECKUX peméTok 1 bubmuoreka [JOK
https://m.edsoo.ru/00adbac6
5 Konrponasnas padora Nel o teme «IloBTopenue u 1 1
yriayOieHne 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 8 Kiaccay
6 Kiaccupukanus XUMHYECKUX PEAKIHA 110 Pa3TUIHBIM 1 bubnuotexa [JOK
HpU3HaKaM https://m.edsoo.ru/00adbch0
7 TlonsaTtue o ckopocTH XUMHUECKOH peakuuu. [Torstue o 1 bubnmnoreka [JOK
TOMOTE€HHBIX M FE€TEPOTCHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 TloHsATHE 0 XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIHUSIOIINE 1 bu6muoreka [JOK
Ha CKOPOCTh XMMHUYECKON peakluy U MOJO0XKEeHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHUS
9  OKHCITUTEIIBHO-BOCCTAHOBUTEILHBIC PEAKITUU 1 bubanoreka [JOK
https://m.edsoo.ru/00adcade
10 Teopus snexTponuTHyeckor auccouuanyy. CunbHble U 1 bubmuotexa [IOK

ci1a0ble AIEKTPOJIUTHI

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


https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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
https://m.edsoo.ru/00adcd68
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Tema ypoka

HoHHbIE ypaBHEHUS peak Ui

XUMHYECKHAE CBOMCTBA KUCIOT U OCHOBAHUU B CBETE
MPEJICTABICHUIA 00 AIEKTPOIIUTHICCKON TUCCOITUAITTT

XVMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00
ANEKTPOIUTUYECKON TUCCOLIUAIIUN

ITonsTHE O THAPOIU3E CONEH
O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

[IpakTuueckas pabora Ne 1. «Pemienue s3kcriepuMeHTaIbHBIX
3a1a4»

Kontponbnas padota No2 o Teme «DIeKTpOIUTHYECKAs
mucconuanus. XUMHUECKHUEe PEaKIMi B pacTBOPax»

OO1ast XxapaKTepUCTHKA TaJIOTeHOB. XMMHUYECKHE CBOMCTBA
Ha puUMepe xJiopa

Xnoposogopoa. ConsiHas KUCIIOTa, XMMUUYECKHE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHNE

[IpakTuueckas padora Ne 2 o teme «lloiydyeHue consHoit
KHCJIOTBI, N3y4eHUE €€ CBOMCTB»

Breraucnenns mo YPaBHCHHUAM XHUMHUYCCKUX peaKuHﬁ, €CJIIn
OIH U3 pCarcHTOB J1aH B M30BITKE

OO1m1ast xapakTepucTHKa 37eMeHTOB VIA-rpymnisl

AnnoTtponHsle Monudukanuu cepbl. HaxoxaeHue cepbl U e€
COEIMHEHUH B IPpUPOJE. XUMUYECKUE CBOKWCTBA CEPBI

CepoBoaopoi, cTpoeHue, (U3NIECKUe U XUMUYECKUE
CBOUCTBA

Oxcuapl cepol. CepHas KUCIOTa, GU3HIECKUE M XUMHUECKUE
CBOMCTBA, TPUMEHEHUE

KomnuectBo yacos

Bcero KonTtposbHbie
paboThI

Jara

[TpakTnueckue H3YICHHA
paboThI

DNeKTpOHHBIE MIUPPOBHIC

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/00add448
but6mmoreka [IOK
https://m.edsoo.ru/00add5d8
bubnunoreka LIOK
https://m.edsoo.ru/00add8b2
bubmuoreka [{OK
https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
https://m.edsoo.ru/00addd12
bubnuoreka [{OK
https://m.edsoo.ru/00addbfa
bubnunoreka LIOK
https://m.edsoo.ru/00addecO
bu6nunorexa LIOK
https://m.edsoo.ru/00addfe2
bu6anoreka LIOK
https://m.edsoo.ru/00ade104
bu6nunorexa LIOK
https://m.edsoo.ru/00ade348
bu6anoreka LIOK
https://m.edsoo.ru/00ade488
bu6nmorexa LIOK
https://m.edsoo.ru/00ade64a
but6mmorexa [IOK
https://m.edsoo.ru/00ade64a
bu6nunorexa LIOK
https://m.edsoo.ru/00ade802
bubanoreka [JOK
https://m.edsoo.ru/00adea28


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

XUMHYECKUE PEAKIUH, JICKAIUE B OCHOBE MPOMBIILICHHOTO
croco6a Moyiy4eHus CepHON KUCIOThI. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/ibl COeTMHEHUSIMU CEPbI

Brrunciienne MaccoBoil 101 BBIXOAA IPOAYKTA PEAKLIMHU

OO0m1as XxapakTepucTrUKa 3JIeMEHTOB V A-rpymiibl. A30T,
pacrpocTpaHeHue B pupojie, GU3NIeCKue U XUMHUIECKUE
CBOWCTBa

AMMI/IaK, €ro (bHSH‘ICCKI/Ie Hn XUMHNYCCKHUC CBOﬁCTBa,
MMOJIYYCHHEC U ITPUMCHCHUC

[IpakTuueckas pabora Ne 3 no teme «llomyuenune ammuaka,
U3y4YEHHE €r0 CBOMCTBY

A3zoTHas KHCJIOTA, eé (I)I/I?»I/IIICCKI/Ie 1 XMMHYECKHE CBOMCTBA

Wcnonr3oBanme HUTPATOB U coJIell aMMOHUS B KQUECTBE
MUHEPATBHBIX YA0OpEeHUi. XUMUYECKOe 3arps3HEHHE
OKPY’KaIOIEeH Cpeibl COEAMHEHUSIMHU a30Ta

®dochop. Oxcua pochopa (V) u pochopnas kuciora,
buznyecKkue 1 XUMUYECKHEe CBOMCTBA, MOTYYCHHE
Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX
ynoOpeHuit. 3arpsi3HeHre MPUPOIHON cpenbl hochaTtamu
VYrnepon, pacnpocTpaHeHue B pupoie, Gu3ndeckue u
XUMHUYECKHE CBONCTBA

Oxcunsl yriaepoaa, ux puandeckue U XUMHUECKHUe CBOMCTBA.
DKojorudeckue npoOIeMbl, CBsI3aHHBIE C OKCHJIOM YTJiepoJa

(1V)
VYroanHasg KUCIoTa U €€ COJIN

[IpakTuueckas pabora Ne 4 o teme "Ilomyuenue
yriekucioro raza. KauectBeHHas peakuus Ha kapOoHaT-noH"

KomnuectBo yacos

Bcero KonTtposbHbie
paboThI

Jara

[TpakTnueckue H3YICHHA
paboThI

DNeKTpOHHBIE MIUPPOBHIC

o0pazoBaTeNIbHBIE PECYPChI

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

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

but6mmoreka [IOK
https://m.edsoo.ru/00adeea6

bubnuorexa [JOK
https://m.edsoo.ru/00adf004
bubmnoreka IIOK
https://m.edsoo.ru/00adf180
bubnuorexa [JOK
https://m.edsoo.ru/00adf306
bubmnoreka IIOK
https://m.edsoo.ru/00adf518

bu6anoreka LIOK
https://m.edsoo.ru/00adf68a
bu6nuorexa [IOK
https://m.edsoo.ru/00adfc20
bu6anoreka LIOK
https://m.edsoo.ru/00adfd9c

bubnunorexa LIOK
https://m.edsoo.ru/00adfebe

bubnunorexa LIOK
https://m.edsoo.ru/00ae006¢
bubanoreka [JOK
https://m.edsoo.ru/00ae027e


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
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

No Tema ypoka KomnuectBo wacoB Hara DNeKTpOHHBIE MIUPPOBHIC
n/m Bcero Konutponbuble [Ipaktnyeckme H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
39 [IlepBoHauaNbHBIC MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK bubmmoreka [JOK
0 COEMHEHUAX yriiepoa https://m.edsoo.ru/00ae054e
40 KpeMHHii 1 €ro COeTUHEHUS but6mmoreka [IOK
https://m.edsoo.ru/00ae080a
41 TIpaktuueckas pabora Ne 5. Pemenue skcriepuMeHTaIbHbBIX 1 Bu6muotexa [JOK
3a7a4 110 TeMe «BaxkHele HEMETAIUIbl U UX COSIUHEHUS» https://m.edsoo.ru/00ae0bf2
42 KoutposbHas padora Ne3 no teme «BakHelne HeMeTasuIbl 1 bubnnoreka [JOK
U MX COCTUHCHHS https://m.edsoo.ru/00ae0el18
43 OOmias XxapakTepUCTUKA XUMHUECKUX JIEMECHTOB — bubmmoreka [JOK

44

45

46

47

48

49

50

51
52

MeTauloB. MeTayuindeckas CBsA3b U MeTallInuyecKas
KpUCTaJIIMUEcKasl pemérka. Pu3nyeckue cBOWCTBa METAIIIIOB

XUMUYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUUECKHUM s
HaNPsDKEHUN METAIUIOB

O6mmue criocoOb! moayyeHus: MeTauioB. CIIIaBbL.
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIMM, €CITU
OJIMH U3 PEAreHTOB COAECPKUT IPUMECH

[TonsATHE O KOPPO3UU METAIIIOB

[Ilenounbie METATIIBI

OKcuabl ¥ THAPOKCUIBI HATPUSA U KAJIUS
[llenoyno3eMeNbHBIE METAIIBI — KAJIBIIUA M MarHui

Baxnelinme coeTMHEHUS KaJIbLIIU

O00011eHne U cUCTEMaTU3aINS 3HAHUI
KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUs

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

bubnunoreka LIOK
https://m.edsoo.ru/00ae1156

bubmuoreka [{OK
https://m.edsoo.ru/00ae1156

bubnmnorexa LIOK
https://m.edsoo.ru/00ae1278

bu6anoreka LIOK
https://m.edsoo.ru/00ae14b2

bu6nunorexa LIOK
https://m.edsoo.ru/00ae14b2

bu6anoreka LIOK
https://m.edsoo.ru/00ae15e8

bubmuoreka [{OK
https://m.edsoo.ru/00ae15e8

bubanoreka [JOK
https://m.edsoo.ru/00ae1886


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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Tema ypoka

[IpakTudeckas padora Ne 6 mo Teme "XKECTKOCTH BOABI U
METO/IbI €€ yCTpaHeHus "

AJIFOMUHUI

AmMoTepHbIe CBOHCTBA OKCHJIA U TUIPOKCHIA

Kenezo

Oxkcuapl, Tuapokcuisl u conn xxenesa (I1I) u xenesza (111)

O000I11IeHNE U CUCTEMATU3ALUs 3HAHUN

[IpakTrueckas padota Ne 7. PereHue 3KcriepuMeHTaIbHBIX
3a/1a4 110 TeMe «BakHeHle MeTauibl U UX COETUHEHU

Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIu
OJIMH U3 PEareHTOB J1aH B U30BITKE WM COAEPKHUT IPUMECH.
Brruncnenus MaccoBOM A0 BBIXOJA IPOAYKTA PEAKIIUN

O06o01eHre u cucTeMaTu3aIus 3HaHUI
Kontponbnas padota Ne4 o reme «BakHeiine MeTamibl 1

UX COECIUHEHUS

BemiectBa 1 MaTepuanbl B IOBCEHEBHOM KM3HU YEIIOBEKA
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEeH Cpeibl

Ponb xuMun B perieHnH SKOJIOTHUECKUX TPodIemM

Peseprubiil ypok. O60011IeHIE U CHCTeMaTH3alusl 3HAHUT

PesepBHrlit ypok. O000IIEHHE U CUCTEMATHU3AIIHSI 3SHAHHHA

KomnuectBo yacos

Bcero KonTtposbHbie
paboThI

Jara

[TpakTnueckue H3YICHHA
paboThI

1

DNeKTpOHHBIE MIUPPOBHIC

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/00aelae8
but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
bubnunoreka LIOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [IOK
https://m.edsoo.ru/00ae3de8
bubnunoreka LIOK
https://m.edsoo.ru/00ae1750

bu6nunorexa LIOK
https://m.edsoo.ru/00ae3f50
bu6anoreka LIOK
https://m.edsoo.ru/00ae4270
bubnunorexa LIOK
https://m.edsoo.ru/00ae4270
but6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [{OK
https://m.edsoo.ru/00adb33c
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No Tema ypoka KomnuectBo wacoB Hara DNeKTpOHHBIE MIUPPOBHIC

n/n Bcero Kontponbhbie IlpakTrueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI

68 PesepBHbIif ypok. O6001IEHHE U CHCTEMAaTHU3aLUs 3HAHUN 1 Bu6muotexa [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O IPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

METOANYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET


https://m.edsoo.ru/00ad9cb2

