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HHOACHUTEJIBHAA 3AIIMCKA

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

[IporpamMma mo xumuu Aa€T MpeACTaBlIEHUE O LENsIX, 00mel cTparerud 0O0ydeHus, BOCIIUTAHUS U Pa3BUTUSA OOy4alOUIUXCsl CPEICTBAMHU Y4eOHOTO
peaMeTa, yCTaHaBIMBAET 00s13aTeNbHOE IPEIMETHOE COJIEpKaHne, IPEyCMaTPUBAET paclpelelieHHe €ro 1o KjaccaM U CTPYKTYPUPOBAHUE 1O pa3jienaM U
TEMaM MPOrpaMMbl MO XHUMHH, OINPEAENSET KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapPaKTEPUCTUKH COJEpKaHUS, PEKOMEHJYEMYIO IOCJIEI0BATEIBHOCTD
U3YYCHHS] XMMHUHU C Y4ETOM MEXIPEAMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOI'O IMpOIecca, BO3PACTHBIX OCOOCHHOCTEH OO0YdYaroUIMXCH,
orpezesnsieT BO3MOKHOCTH MPeIMETa JJIsl peaau3alun TpeOoBaHMii K pe3ylibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs, a TaKKe TpeOOBaHHMN K pe3yjibTaTaM OOy4YeHHMS XMMHM Ha YPOBHE LieJieil M3yueHHus IpeJMeTa W OCHOBHBIX BHUAOB Yy4eOHO-
MI03HABATEIBHOM JIESITEIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

3HaHME XUMUH CIIY)KUT OCHOBOM 7151 (GOPMUPOBAHUSI MUPOBO33PEHHS 00YUAIOIIErocs, €ro NpeaCTaBICHU O MaTEpUaIbHOM €IUHCTBE MUPA, BAKHYIO
PO UrpatoT HOPMHUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIIPEBPAIICHUSAX SHEPTHH U 00 SBOJIIONNH BEIIECTB B MMPUPOJIE, O MYTSIX PEHICHUS TTT00aTBHBIX
npo0JieM yCTOMYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPhEBOM, SHEPTeTUUECKON, TUIIIEBON M SKOJOTHYECKON 06e301acHOCTH, TPOOIIEM 3JpaBOOXPaHECHHSL.

N3ydyenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH AJisi caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPbI JIMYHOCTH, €€ 001Iel 1 (YHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHUPOBAHME MBIILICHUS M TBOPYECKUX CIMOCOOHOCTEH 0OydJaromMxcsi, HAaBBIKOB MX CaMOCTOSTEIBHON y4eOHOH NesITeIbHOCTH,
9KCIIEPUMEHTAIBHBIX M UCCIIEI0BATEIbCKIX YMEHUM, HEOOXOJUMBIX KaK B MTOBCEIHEBHOM JKU3HH, TaK U B MPOGECCHOHATBHON AESITENbHOCTH;

3HAKOMMUT CO CNEUU(PUKONW HAyYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IVIAJa HAa E€IUHCTBO IPHUPOABI M YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM JTaroM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroUInXcs;

CrocoOCTBYeT (HhOPMUPOBAHHMIO IEHHOCTHOTO OTHOLIEHHMSI K €CTeCTBEHHO-HAyYHBIM 3HAHMSAM, K HPUPOJE, K YelOoBEeKY, BHOCHT CBOM BKJIaJ] B
JKOJIOTHYEcKOoe 00pa3oBaHNue 00ydarouXCsl.

JlaHHble HampaBlieHUs B OOYYEHUH XMUMHU O00ECHEeurBaIOTCS CHElM(UKON conepkaHHus y4yeOHOro mpeaMmera, KOTOPbIN SBJISETCs IeJarorudyecku
aJaNTHPOBAHHBIM OTpPaKeHHEM 0a30BOM HAyKH XMMUU Ha ONPE/IEIEHHOM dTarie € pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs OPUEHTUPOBAH HA OCBOECHUE OOYYAIOUIMMMUCSA CHUCTEMBI MEPBOHAYAIBHBIX MOHATHI XUMHUH,
OCHOB HEOPraHMYECKON XMMHUU M HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX IOHATUN OpraHUYECKON XUMHUU.

CrpykTypa conepkaHHs MpOrpamMMbl 10 XUMHHM C(OPMHPOBAHA Ha OCHOBE CHUCTEMHOro Mojxoaa K e€ miyueHuto. CopeprkaHue CKIIAAbIBaeTCs U3
CUCTEMbI OHATUH O XMMUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MOHATUH O XMMHYECKON peakiuu. O6e 3TH CUCTEMBbl CTPYKTYPHO OpPraHU30BaHbI 10
IPUHIINITY [T0CJIE0BATENBHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPETUUECKUX MPECTABIEHUIN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYeHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3H;

— MpPeJCTaBIECHUH 00 AIEKTPOIUTHUECKON JUCCOIMAIIUY BELIECTB B PaCTBOpAX.



Teopernueckue 3HaHUs paCCMATPUBAOTCSI HA OCHOBE HIMIIMPUYECKHU MOTYUYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEIOBATENBHO OT OAHOIO
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 MHTEIIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOIM K caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHATHIO PEILICHHH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHSM KH3HH;

— HaIllpaBJIEHHOCTb OOYYEHHUs Ha CHCTEMaTH4YecKoe MpUOOLIeHHe OOy4aroIMXCs K CaMOCTOATENbHOM I03HABaTEIbHOM AEATENbHOCTH, Hay4HBIM
METO/1aM TI03HaHUs, POPMHUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XHMMUU;

— obecrieueHue yClIOBHM, CIOCOOCTBYIOUIMX MNPUOOPETEHHI0 OOYYaroIIMMUCS OIbITa Pa3HOOOpa3HOW JEATENIbHOCTH, MO3HAHHUS U CaMOIIO3HAHMS,
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIN ), UMEIOINX YHUBEPCAILHOE 3HAUECHUE JIJISl Pa3JINYHbIX BUJIOB AESTEIbHOCTH;

— ¢opmupoBanue oOmeld (QYHKIMOHAIBHOM M €CTeCTBEHHO-HAy4YHOW TIpPaMOTHOCTH, B TOM YHCIIE€ YMEHUH OOBSACHATH M OLIEHUBATh SIBJICHUS
OKpPY’KaIOIIero MHpa, UCIOJb3YSl 3HAHUS U OIBIT, MOJTYYEHHbIE IPU U3YYEHUU XMUMHH, IPUMEHITh UX MPU PELIEHUN NpoOJieM B MOBCEIHEBHOW JKU3HU U
TPYZAOBOM AEATEIBHOCTH;

— ¢popMupoBaHUE Yy OOyYaromMXCs T'YMAaHUCTUYECKUX OTHOILIEHUHN, MOHMMAHMS IEHHOCTM XUMHYECKMX 3HAHMM A BBIPAOOTKH 3KOJOTHYECKH
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPY/AOBOU AEATENBHOCTH B IIEJISIX COXPAHEHMsI CBOETO 3/I0POBbs U OKpYXKArOIel MPUPOIHOM Cpe/Ibl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHMTAHMIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGMIIsS U HAIPABICHHOCTHU JajJbHENUIIEro 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 HEJIETIO).



COJEPKAHUE 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
BerecTB. [lonsTre o MeTonax nmozHaHus B xumMuu. Uncrele 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 XMMMYECKMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHas 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:

3HAKOMCTBO € XMMHYECKOH NOCYJ0M, paBUiIaMu paboThl B jabopaTopuu U npuémamu oOpalleHus ¢ JIabopaTopHbIM 000pyJOBaHUEM, U3yUEHUE U
onucaHue (U3NIECKUX CBOWCTB 0Opa3IOB HEOPraHMYECKUX BEIIECTB, HaONrogeHue (hu3nyeckux (IUIaBJICHHWE BOCKA, TasHHE JIbJa, PaCTHpAHHE caxapa B
CTYIKE, KUIIEHHE M KOHJICHCALlUsl BOJAbI) M XUMUYECKUX (TOpEHHE CBEUYH, IPOKAIIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHICTBHE MeJa C KUCIOTOM) sIBICHUH,
HAOJII0JICHUE U ONMCAHUE MPU3HAKOB MPOTEKAHMUS XMMUYECKUX peakuUui (pas3sioKeHHE caxapa, B3aUMOJEHCTBUE CEPHOM KUCIOTHI C XJOPHUIOM Oapus,
pasnoxxenue ruapokcuna meau (II) mpu HarpeBaHuM, B3aMMOJAEHCTBHE jxene3a ¢ pacTBopoM conu Meau (II), uzyuenue crnocoboB pasaeneHus: cMecei: ¢
MIOMOIIIFI0 MarHuTa, (GUIBTPOBaHUE, BHITAPUBAHME, JAUCTHILINNSA, XpoMaTorpadus, MPOBEJCHUE OYUCTKH MOBAPEHHOW COJNM, HAONIOJICHHE W OIMCAHHE
pe3yJIbTaTOB MPOBEACHHUS OIBITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3/IaHUe MOJieNel MOJIeKy I (IIapOCTePKHEBDIX).

BaskHeiilue npeacTaBuTe M HEOPraHUYECKHUX BelIECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemMeHT u nmpocrtoe BeniectBo. HaxoxieHue kuciopoa B npupoje, Gu3ndeckue i XMMU4ecKue
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kucnopona. CriocoObl MoMydeHHsI KUCIOpoJa B jaboparopuu U MpombliuieHHOCcTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — amnoTponHast MoAUGUKALMS KHCIOPOa.

TemioBoi 3P PeKT XUMUUECKON peaKkIK, TEPMOXUMHUYECKHE YPABHEHMUSI, K30~ U SHJIOTEPMUYECKHE peaklMU. TOIINBO: yrojib U METaH. 3arpsi3HEHUE
BO3/1yXa, YCHJIEHHE TapHUKOBOTrO 3 deKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bonopon —snemeHT 1 npocroe BemecTBo. Haxoxaenue Bogopoia B mpupoje, Gu3nyeckue i XuMUYEeCKHe CBOWCTBA, IPUMEHEHHE, CITIOCOOBI MMOTYUEHHUS.
Kucnots! u conn.

Momnsipabiii 00bEM Ta30B. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoOMCTBAa BOJBL. Boma kak pacrBopurens. 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: cosieoOpa3yromue (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.



Kucnoter. Knmaccudukanms kucinor. Homenknarypa kuciot. usnyeckne 1 XUuMUYECKHUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTaiuioB H. H. bekerosa.
[Tonyuyenue kucior.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XMMUYECKUe CBOMCTBA colieil. [lomyuenue comnen.

['eneTnyeckas cBsI3b MEXKIy KJIaCCAaMH HEOPTaHUYECKUX COCTUHEHUMN.

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 CBOKCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUEe U U3y4eHHE CBOMCTB BOJOpO/ia (TopeHue), B3auMo ielicTBre Bogopoaa ¢ okcuaoM meau (II) (Bo3mMoxHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOI0IeHIEe 00Pa30B BEUIECTB KOJIMUYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3TUYHON
pPacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C ONPEICIEHHOIN MacCOBOM ojiel pacTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBHE BOJbI C METAJUIAMU (HATpUEM U
KaJIbI[eM ) (BO3MOXKHO HCITOJIb30BAHHUE BHICOMATEPHAIIOB), HCCIICI0BAHNE 00pa3IIOB HEOPTraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHN € H3MEHEHHUS
OKpacKH WHAMKATOPOB B PacTBOpaxX KHUCIOT U IIeNloueH, u3ydenue B3aumoaenctus okcuna meau (I1I) ¢ pactBopoM cepHO KUCIOTHI, KUCIOT C METAJIAMH,
peaKkiuil HeHTpaIu3aIuu, MOJy4YeHIE HEPaCTBOPUMBIX OCHOBAaHUHM, BEITECHEHUE OJHOTO METaJlIa IPYTUM U3 PacTBOPA COJIH, PEIICHUE SKCIIEPUM CHTAIbHBIX
3a/1a4 1o Teme «BaxkHeilne Ki1acchl HEOPraHUYECKUX COETUHEHUI.

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

[TepBbie ONBITKN KIaCCU(UKAIIUU XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O rpyInax CXOJHBIX 3JIEMEHTOB (IIEIIOYHBIC U HICJIOYHO3EMEIbHBIE METAJLIBI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHUJIBI U THAPOKCHIBI.

[epuonnuecknii 3axoH. [lepmonnyeckas cucrema xumuueckux snemMeHtoB Jl. M. MenneneeBa. KopoTkomnepuonnas W JUIMHHONIEpHOAHAS (POPMEI
[lepunonnueckoii cucreMbl xumudeckux 35eMeHToB J1. V1. Menneneesa. [lepuoast u rpynmnel. @u3ndeckuil CMbICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEpUOa U
TPYIITIBI DJIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHe >MEKTPOHHBIX 000J0YeK aTOMOB MEPBBIX 20 XMMHUYECKUX DIIEMEHTOB
[Tepnoanueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA 110 €ro noJiokeHuto B [lepnonnueckoit cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTU U3MEHEHUS PaINyCca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAINIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [leprnoauueckoro 3akona u [leproauueckoit cucTeMbl XMMHUECKUX 3JIEMEHTOB JIJISl pa3BUTHS HayKU U npakTuku. J{. V1. MenaeneeB — yuéHblii
U TPaKJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (ToJispHas U HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIEHOCTh XUMHUYECKUX AJIEeMEHTOB. lOHHas CBSI3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Tporiecchl OkucieHus 1 BoccTaHOBIeHHs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3IoB BEIIECTB METAJIIOB M HEMETAJIOB, B3aMMOJICHCTBHIE THAPOKCUAA IIMHKA C PACTBOPAMHU KUCIIOT U IIEJI0YeH, IPOBEJCHHE OIBITOB,
WJUTFOCTPHUPYIONTUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii (TOpeHne, PeaKkIiuy pa3aoKeHUsI, COSTUHEHNS).

Mesicnpedmemmuuoie ceasu

Peanuzarus MeXNpeaMeTHBIX CBS3€H MPH M3YyYEeHWH XUMHH B 8 KJacce OCYIIECTBIBIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
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(UKaIus, ePUOIUIHOCTh, HAOII0ICHNE,
SKCHEPUMEHT, MOJEINPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBICHHE.



®dwusmka: MaTepusi, aToM, dJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPHUYECKHUH 3apsil, BEMIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, (U3NUecKre BeTUIHHbI, CIUHUIBI U3MEPEHHS, KOCMOC, TIIaHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTtBo 1 XUMHYECKas peaKust

[lepnoauueckuii 3akoH. Ilepuoanueckas cucrtema xumudeckux ieMeHToB [[. M. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUH
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 HEOPraHUYECKUX BEIIECTB. XUMUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJaccaM HEOPTraHMYECKUX
COEIMHEHUH, TEHETUUECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMUYeCKHX peakuid 1Mo pa3InyHbIM MPHU3HAKaM (10 YUCIY M COCTAaBY yYacCTBYIOIIMX B PEAKIMH BELIECTB, IO TEIJIOBOMY 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 peakiusaX. [IoHsITHe 0 TOMOI'€HHBIX U FeTePOreHHbIX
peakuusx. [lonstue o karanuze. [lonarue o xumuyeckom paBHOBeCHH. PaKTOPHI, BAUSIONINE HA CKOPOCTh XMMUUECKON peakliy U M0JI0KEHUE X UMUYECKOT O
paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKLIUK, JJIEKTPOHHBIM OallaHC OKMCIUTENIbHO-BOCCTAHOBUTENbHOW peakuuu. CocTaBieHHE YpaBHEHMM
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN C UCIIOIB30BAaHUEM METO/]1a SJIEKTPOHHOTO OasaHca.

Teopust 31€KTPOTUTHUECKON AUCCOIUAMU. DIEKTPOIUTHI M HEIIEKTPOIUThI. KaTHOHBI, aHHOHBI. MeXaHU3M JMCCOLUAIMK BEIECTB C Pa3IMUHbIMU
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,
OCHOBAHUU U COJIEH B CBETE MpE/ICTaBIEHUI 00 IeKTpoIuTHYEeCKOl Tuccoranuu. KauecTBeHHble peakinn Ha HoHbI. [ToHATHE O ruApoIN3e coelt.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJAEISIMHU KPUCTAJUINYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIIJIOB U HEMETAIJIOB (rpaduTa U aiMasa), CJI0XKHbBIX BEIIECTB
(x710pHuaa HATpUS ), UCCIIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUECKOM peakui OT BO3AEHCTBUS Pa3IMUHbIX (aKTOPOB, UCCIIEJOBAHUE 3JIEKTPOIIPOBOIHOCTH
pacTBOpPOB BELIECTB, IIpoLlEecca JUCCOLMALMU KHUCIIOT, WIeJoued M coJell (BO3MOXKHO HCIIOJIB30BAHME BHUAEO MAaTE€pUAJIOB), IPOBEIEHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPHU3HAKW MPOTEKaHMUS peakluid HOHHOro oOmeHa (oOpa3oBaHME OCaJKa, BbIACIEHUE Ta3a, OOpa30oBaHME BOJbI), OIBITOB,
WITIOCTPUPYIOIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKLUi (TOpeHne, PeakIMy Pa3IoKeHHsI, COSMHEHUS ), PACIIO3HABAHNE HEOPTaHNYECKUX
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 METalllaMU, HEMETallllaMH, Ienodamu). Xsoposoaopon. CosnsHas



KHCJIOTa, XUMUYECKHE CBOMICTBA, MOJy4YEeHHE, MpUMEHEeHue. JleiicTBHe XJiopa W XJIOPOBOJAOpPOJA HAa OpraHU3M 4YeJoBeKa. BakHeuline XJIOpUAbl U UX
HaXO0XJIEHUE B IPUPO/IE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOGEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHblE cTeneHH okucieHusa. CTpoeHue U (uznueckue
CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U Cepbl. AJUIOTPOIHbIE MOIU(UKAIIUN KHCIOPOJa U Cepbl. XMMHUECKUE CBOMCTBaA 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 crienupuieckue). XMMUYECKHEe PEaKIInH, JIeXKAIe B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOIY4YeHUs! CEPHON KHCIIOTHI.
[Tpumenenue cepHoil kucioThl. Cod CEpHON KHUCIOTHI, KadeCTBEHHas peakiusi Ha cyibdar-uoH. HaxoxxaeHue cepbl U e€ COeIMHEHUN B MPUPO/IE.
XUMHUECKOE 3arpsi3HEHNE OKPYIKAIOIIEeH Cpe/Ibl COeTMHEHUSIMU Cepbl (KHCIOTHBIE JOXK/IH, 3aTPsI3HEHUE BO3/lyXa M BOJOEMOB), CHOCOOBI €TI0 ITPEI0TBPAILICHHS.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKUCICHHs. A30T, pacHpOCTpaHEHUE 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,
busnyeckue U XuMUYecKue CBOICTBA (00IIHe Kak IPeCTaBUTENs Kilacca KUCIOT U cnenuduueckue). Micrnonb30BaHre 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, husznueckne n xumuueckue cporicrea. Okcua hochopa (V) u hochopHas Kkuciaora, GpusndecKue
U XUMHYECKHE CBOICTBA, momydeHue. Vicnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHHUH.

OO6mas xapakTtepuctuka 31eMeHTOB [VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENEHU OKUCICHUS. YTIIEpPOJ, aJJIOTPOIHBIE
MO (HUKAIMH, PACIPOCTPAHEHHUE B IPUPO/IE, GU3NIECKHE U XUMHUYECKUEe CBOMCTBA. AncopOuusi. KpyroBopot yriepona B npuponae. OKCHabI yrieposa, ux
dbusznyeckne U XMMHUYECKHUE CBOMCTBA, JEWCTBHE HA KUBBIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJIOTHYECKHe MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa riio6ansHOro MOTEIUICHUS KIIMMaTa, TApHUKOBBIN 3P eKT. YronbHas KHCI0Ta U € CoNu, uX (PU3MUECKUEe U XUMHUYECKHAE CBOMCTBA,
nojy4yeHue u npumeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbI. Mcnoib3oBaHME KapOOHATOB B OBITY, MEIUIMHE, TPOMBIIIICHHOCTH U CEIbCKOM
XO3HCTBE.

[TepBoHayanbHbIe HOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCAUHEHHUSAX yriepoja (MeTaH, 3TaH, STHJICH, alleTHIIeH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnora). IlpuponHble UCTOYHMKHU YII€BOJOPOAOB (Yroib, HPUPOJHBIM Ta3, HEPThb), MPOAYKTHl HX MepepaboTku (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 HEOPTaHMYECKUX COEIUHEHUI.

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

Xumuueckuii IKchepumenm:

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
BUIEOMATEPHAJIOB), 03HAKOMJIEHHE C 00pa3liaMy XJIOPHIOB (TaJIOTEHHUIOB), 03HAKOMIICHHE ¢ 00pa3IiaMu cepbl M €€ COeIMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMAaTEpHAaJIOB), HAOIIOIEHNE TIpoliecca OOYIIMBaHMsI caxapa IMoj JIeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3y4YeHHE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, MPOBEACHUWE KAaYeCTBEHHOM pEeaKkUMHM 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,
HoJy4yeHue, coOupaHue, paclo3HaBaHue U U3ydeHHe CBOMCTB aMMHUaKa, MPOBEIEHNE KAaYeCTBEHHBIX peakiil Ha HOH aMMOHUS U GochaT-uoH U U3ydYeHHUe



MPU3HAKOB UX MPOTEKAHMsI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KUCIIOTHI ¢ MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), U3yUeHUE
MoJIeNIeil KpUCTANTMUECKUX PelEToK anmasa, rpadura, ¢pysiepeHa, 03HaKOMIICHHUE C TIPOIIECCOM aJICOPOIIUN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPONCTBOM IMPOTHBOTa3a, MOJyueHUE, cOOMpaHUe, paclo3HaBaHUE U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpoBEJACHHE KayeCTBEHHBIX PEaKIMii Ha
KapOOHAT M CHWIMKAT-UOHBI M M3y4YCHHE MPHU3HAKOB MX IMPOTEKAaHHs, O3HAKOMIICHHE C TPOIYKIMEH CHIMKATHOW TPOMBIIUIEHHOCTH, PpEIICHUE
SKCHEPUMEHTAIBHBIX 3371a4 110 TeMe «BaxxHelnme HeMeTaulbl U UX COCAMHEHUS».

MeTaujibl M UX COeAUHEHUS

OO01mas xapakTepucThuKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU HMX MNoJiokeHus B [lepuoanueckoit cucreMe XUMHUYECKUX 3JE€MEHTOB /1.
W. MenneneeBa u crpoenust aromoB. CTpoeHue MeramioB. Meramindeckas CBsI3b M METAUINYECKash KPUCTAJUINYECKAs! PEeIETKA. DJIEKTPOXUMUYECKUN PsIJT
HaNpsDKeHUH MeTauioB. Ou3nueckrue U XMMHYECKHe CBOMCTBa MeTallIoB. O011Ire crnocoOsl mostyuyeHus MetaioB. [IoHsTHE 0 KOPPO3UU METANIOB, OCHOBHBIE
CIocoObI 3alIUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie Metaiuibl: noJjioxkenue B Ilepronnueckoi cucreme xumuueckux 3ieMeHToB [[. M. MenaeneeBa, CTpO€HHE WX aTOMOB, HAaXO0XKJICHHUE B
npupoje. Pu3nveckre U XUMHUUECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIBI ¥ TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne menoqHpIX MeTalioB
Y UX COCIUHEHHUIA.

[[{erouHO3eMeNnbHBIE METAIUIBI MArHUM U KaJdbLUi: nojioxkeHue B [lepuoanueckoil cucreme xumudeckux sinemeHToB [[. . MenaeneeBa, 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: nonoxxkenne B Ilepmommnueckoin cucteme xumuueckux siemeHToB [[. WM. MenneneeBa, cTpoeHue aToma, HaxXOXKJIEHHE B TIPHUPOJIE.
Ou3nyecKue 1 XUMUYECKHE CBOMCTBA almoMUHUA. AMGBOTEpHBIE CBOIICTBA OKCHU/IA U TUAPOKCUIA ATFOMUHUSL.

JKeneso: nonoxenue B [leprnoandeckoil cucreme xuMuueckux 3ineMeHToB [l. 1. Menneneesa, crpoeHue aTroma, HaxoxaeHue B npupoae. dusnueckue
U XUMUYECKHE CBOMCTBa xene3a. Okcuapl, THIApOoKcu bl U conu xxenesa (I1) 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 MmaTepuaisl B TOBCETHEBHOM JKU3HU UeoBeka. be3onacHoe ncnoap30BaHue BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas moMoIps npu
XAMHYECKHUX 0XKOTaX U OTPABIICHUSX.

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

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnnie ceasu



Peanuzanus MEXIpeIMETHBIX CBA3EH NMPH M3YYEHUH XUMHMH B 9 Kilacce OCYIIECTBIIETCS Yepe3 MCIOJIb30BaHHE 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
XMMHWH, 3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

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) HIEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHUE IIPEICTABICHUS O BEIIECTBE U XUMUYECKOM PEAKLUMU, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKU U
COCTaBJISIIOLIME OCHOBY JUISl MOHUMAaHMS CYLIIHOCTH HAyYHOW KapTHHBI MHpa, MPEJCTaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS TMPHUPODI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHON CPEO, O POIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HallpaBJIICHHbIE HA IOJIyU€HHWE HOBBIX 3HAHUM MO XMMHH, HEOOXOIUMBIE JJIsI OOBSICHEHMsI HAaOJI0JaeMbIX IMPOLIECCOB 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 OOYyYEHHIO U IO3HAHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K €aMOOOpa30BAaHWIO, MPOEKTHOW M MCCIEOBATEIbCKOM
NEeSITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAlpaBJI€HHOCTH U YPOBHS 00y4YeHHUsI B lalbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:



OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha 3/10pOBBIN 00pa3 ’KU3HU, OCO3HAHUE MOCIEACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIS, HAPKOTUKOB, KYpEHHs ), HEOOXOJUMOCTH COOJIFOICHHS TPaBUJI O€30MaCHOCTH MPU OOpaIleHUH C
XMMHUYECKMMH BEIIECTBAMH B OBITY U pealIbHON KU3HH;

5) Tpy10BOT0 BOCIUTAHUS

HHTEpEC K MIPAKTUYECKOMY U3YUEHUIO Ipodeccuil ¥ Tpyaa pa3iIMuyHOro poja, yBaKeHHE K TPYAY U pe3ybTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPHUMEHEHHs IMPEIMETHBIX 3HAHUU 1O XMMHH, OCO3HAHHBIM BHIOOP WHAMBHUIYaTbHON TPACKTOPHM MPOAODKEHHS 00pa3oBaHUA C YYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHM, OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHONW NpOoPecCHOHaNbHON NEATEIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJalITUPOBATHCS B POPECCHOHATIEHON CPeIe;

6) IKOJIOrHY€eCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKH 11eJ1ec000pa3HOe OTHOUIEHUE K MPUPO/IE KaK UICTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMaHHE LIEHHOCTH 3JI0POBOTO
1 Oe30rmacHoro 0opa3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
npaBui 6€30MacHOr0 NOBEACHUS IPU PabOTE ¢ BEIIECTBAMM, a TAKXKE B CUTYALUAX, YIPOKAIOIIMUX 3/10POBbIO M KU3HU JIIOACH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJIY4aeMble NPU MU3YYEHUU XHUMUH, JUIS PELICHMs 3a/lad, CBS3aHHBIX C OKpY’Kaollel HNPUPOIHON cpenoi, s
HOBBIIIEHUS] YPOBHS 3KOJOIMUYECKON KYJIbTYphl, OCO3HAHHUS IN100AJIBHOI0 XapaKkTepa SKOJIOTMYECKUX MPoOIeM U MyTel X pelieHus! MOCpPeICTBOM METO0B
XUMHH, SKOJIOTMYECKOI0 MBILIUIEHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHOM MTPaKTUKE.

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 €CTECTBEHHO-HAYYHBIX YICOHBIX IMPEAMETAX M MO3BOJISIFOT HA OCHOBE
3HaHWUN U3 ITUX MPEAMETOB GOPMUPOBATH MPECTABICHUE O IIEIOCTHON HAYYHON KapTHHE MHpA, U YHUBEpPCAIbHbIE YueOHbIe AecTBUs (TO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOPbIE 00eCeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY INTAHUPOBAHHUIO 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) CMBICJI XUMHUYCCKUX HOH?[TI/Iﬁ (BBII[@J'I?ITB nux xapaKTepHr,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/I‘II/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;

yMeHI/Ie HpI/IMeHHTB B Hpouecce IIO3HAHUWA ITOHSTUS (HpeHMeTHBIe 158 MeTaHpeHMeTHBIe), CUMBOJIMYCCKHEC (3HaKOBLIe) MOACIu, I/ICHOHBSyCMBIe B XUMHUU,
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 MOJICIIBbHBIX Hpe)]CTaBJ'IeHI/II\/II BBISABJIIATD U xapaKTepmoBaTL
CYIIIECTBEHHBIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XHMHUYECKUX PEAKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICACTBCHHBIC CBA3U U HpOTI/IBOpe‘-H/ISI B Hsyqaeme HpOHGCC&X " SIBJICHUAX.

ba3oBble ncciiegoBare/bckue JelMcTBUA.

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;



nproOpeTeHUe OIbITa MO IUIAHUPOBAHUIO, OPTaHU3alMU M MPOBEICHUI0 YYCHMUYECKHX SKCIIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATH €T0 Pe3yibTaT, (GopMynupoBaTh 0000IIEHNUS M BEIBOIBI 110 pE3yabTaTaM MPOBEAEHHOTO ONBITA, UCCIETOBAHHS, COCTABIATh
OTY€T O IpojeIaHHOH padoTe.

Pabora ¢ unopmanmeii:

yM€eHUE BbIOUpPaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMUHBIX BUI0B U ()OPM MPEACTaBIECHUS, IOITY4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOIyJIIpHAsl JTUTEpaTypa XUMUYECKOI0 COJEP)KaHUs, CIPAaBOYHbIE 110coOus, pecypchl MHTepHEeTa), KpUTHUECKHU OLIEHWBATh INPOTUBOPEUYUBYIO 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/ad OIpPEAeIEHHOIO TUIA, NPUOOPETEeHHE OIbITa B O00JACTH HCHOJIb30BAHUSA HH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIQJICHUE KYJIbTYpOM AKTUBHOIO HCIOJIb30BAHUS PA3IMUYHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpPATh ONTHUMAIbHYIO (GOpMy
npecTaBieHus HH(pOpMAIMK ¥ WILIIOCTPHUPOBATH peIIaeMble 3aaud HECIOKHBIMH CXEMaMH, JUarpaMMamMH, APYrHMH (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.

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

YMEHUSl Y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM II0O3HAaBaTEIbHOW M HCCIEN0BATEIbCKONW JEATENbHOCTH IPU 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 BBIIIOJHEHHOM padoThl U Apyrue).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSTENIHO OMpPEENATh LeNu AesITeIbHOCTH, IIIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH
CBOIO JIEATENBHOCTh, BbIOMpaTh Hanbosee 3(p(deKTHBHBIE CHOCOObI pelleHusT Y4eOHbIX M IO3HABATENIbHBIX 3aJ[ady, CaMOCTOSTEIbHO COCTAaBISATH WM
KOPPEKTHPOBATH MPEATI0KEHHBIH alrOpUT™ ASUCTBUM MIPU BBIOJHEHUN 33JaHUI C yYETOM MOJTy4EHUs] HOBBIX 3HaHUI 00 M3ydaeMbIX 00BbEKTaX — BEIIeCTBaxX
U peaklMsIX, OLEHUBATh COOTBETCTBHE IMOJIYUEHHOI'O pe3yjIbTaTa 3asiBICHHOH 11€JIM, YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIpe/jiaraéMble B
YCJIOBUH 3aJaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJibTaTOB IO OCBOCHHMIO 00S3aTENILHOTO COJIEp’KaHUs, YCTAHOBJIEHHOIO JaHHOH ¢enepanbHON paboyeil mporpamMmoi,
BBIJICJIIOT: OCBOEHHBIE OOYYArOIIMMUCS HAay4dHbIe 3HAHUS, YMEHHsI M CIIOCOOBI AEHCTBHM, cnenuduueckue Ui MpeIMeTHOH o0nacTh «XUMHS», BUIBI
NEeSTENIbHOCTH 110 MOJIYYeHHIO HOBOT'O 3HAaHUs, €r0 HHTEPHPETaIH, IPeoO0pa30BaHNIO U TPUMEHEHHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYallHsX.

K kon1y 00y4enus B 8 ki1acce mpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXaTh COPMUPOBAHHOCTD y 00yUaIOIIUXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJ1a, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEIECTBO, CMECh (OJHOPOIHAs
U HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJEKYJsSpHas Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas J0Jis



XMMHMYECKOI0 3JIEMEHTA B COCIMHEHNUHU, MOJISIPHBIM 00bEM, OKCHJI, KUCI0Ta, OCHOBAHUE, COJlb, dJEKTPOOTPULIATEIbHOCTh, CTENICHb OKHCIIEHUS, XUMUYECKast
peaxiysi, KiiacCu(pUKaIMs pEeaKkIfii: peakiuy COSANHEHHS, pEaKIMH Pa3I0kKEeHNUs, PEaKLIMU 3aMEIIEeHUs, peaKIui 0OMEHa, 9K30- U SHA0TEPMHUECKUE PEaKIUH,
TEIUIOBOM AP HEKT peakuuu, AIp0o aToma, 3JIEKTPOHHBIA €O aroma, aTOMHas OopOuTallb, PaJUyC aroma, XMMHMYECKas CBs3b, MOJSIPHAs U HENOJspHas
KOBaJIEHTHAs CBA3b, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MAacCOBasl 10Jis BELIECTBA (IIPOLIEHTHAs! KOHILIEHTpAalMsl) B PaCTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATh 3TH IOHATHUS IIPU ONMCAHUY BELECTB M UX IIPEBpAILECHUI;

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 ONpPEAeNIEHHOMY KJIaccy COeIMHEHHI 110 (hopMysiaM, BUI XMMUYECKOH CBsI3U (KOBAJICHTHASI U MOHHAs) B HEOPTaHMYECKUX COCIMHEHUSX;
packpeiBath cmbici Ilepuonmueckoro 3akona JI. V. MenneneeBa: AeMOHCTPUPOBATh IOHUMAaHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX
9JIEMEHTOB OT UX MoJIokeHUs B [lepuonndeckoil cucrteme, 3aKOHOB COXPAHEHHs] MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Y4€HHUs,
3aKoHa ABOrajipo;

OIKCBIBATH U XapaKTepU30BaTh TabINMuHY0 Gpopmy Ilepruonndeckoil cucTeMbl XUMUYECKHMX JIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs OArpyma (A-rpymnmna)»
u «aobouHast noarpynna (b-rpymma)», Mansie U OONbIINE TEPHOABI, COOTHOCUTH 0003HAYEHHUS, KOTOpble UMetoTcsl B Tabnuie «lleprogmueckas cucrema
XUMHUYecKHX 1eMeHToB J1. 1. MeHeneeBay ¢ YMCI0BBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTAB U 3apsi]l Apa, o0I11ee Y1Cio
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);

XapakTepu30BaTh (OMUCHIBATh) O0IME XUMUUYECKIE CBOMCTBA BELIECTB PA3JIMUYHBIX KJIACCOB, IOATBEPIKIasl ONMCAHUE IPUMEPAaMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHMUsS XMMUYECKUX MPEBPAILECHUN B Pa3INYHbIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO JIeMEHTa 1o (opMylie COeAMHEHUS, MaCCOBYIO
JIOJIIO BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XMMHUECKOHN peakiivy;

IPUMEHSATh OCHOBHBIE ONIEpAIIM MBICIUTEIBHOM NesITeIbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 000011IeHne, CHCTeMaTH3alHIo, KJIacCU(UKALIUIO, BHISIBJICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JJISl U3Yy4YEHHsS] CBOMCTB BELECTB U XMMMUYECKHUX PEaKIUi, eCTECTBEHHO-HAayYyHble METO/bl MO3HAHUS — 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 MHCTPYKUUSMH 1O BBINOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJAOPOAAa U KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C OMpENEIEHHON MaccCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, MJIAHMPOBATh U NMPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI I10
pacro3HaBaHMUIO PACTBOPOB IIEIOUEH U KUCIOT C MOMOIIBIO 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 XUMHUUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKas peaKkius, XUMHUUECKas CBsI3b, TEII0BOM 3((EKT peaklinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, IEKTPOJIUTHI, HEITEKTPOIUTHI, IEKTPOIUTHYECKAs TUCCOLUAIINS, PEAKLIMH HOHHOT'O 00MEHa, KaTalln3aTop, XUMHYECKOE PaBHOBECHE, 00OpaTUMbIe
U HEeoOpaTUMBbIE pPEAKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHE W BOCCTAHOBJIEHUE, aJUIOTPOIUS,



aM(}OTepHOCTh, XUMUYECKas CBSA3b (KOBAJICHTHAs, HOHHAS, METAJUTMYECKAsl ), KpUCTAIUTMUECKas pelIéTKa, KOPPO3Us METAIIIIOB, CIJIaBbI, CKOPOCTh XMMHUYECKOM
peakuuu, npeneabHo nonyctumMas konuentpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSITh 3TU MOHITHUS MPY ONMCAHUU BEIIECTB U UX MPEBPAILICHU;

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

ONpEACISTh BAICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKHX JIEMEHTOB B COCIMHEHUSIX PAa3IMYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COEIMHEHUU 1o (opMyiamM, BUJ XMUMHUYECKOH CBS3U (KOBAJICHTHAs, MOHHAS, METAIMYECKAs) B HEOPTraHMYECKHX COCTUHEHUSX, 3apsj HMOHA IO
XUMUYECKOH (hopmyJie, XapaKTep CpPeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHHM, TUIT KPUCTAJUTMYECKOW PEIETKH KOHKPETHOTO BEIIECTBA;
packpsiBath cMmbich [lepuonnueckoro 3akona [I. . MenaeneeBa u J1eMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATH U XapaKTEPU30BaTh TAOIUYHYIO (HOpMY
[Tepronnueckol CUCTEMbI XUMHYECKUX JJIEMEHTOB: Pa3IM4aTh MOHATHS «TJaBHas noarpymnma (A-rpynmna)» u «imodbounas noarpynmna (b-rpymnma)», Mansie u
OoJIbIIIE TEPUOBI, COOTHOCHTh O0O3HAYEHHUs, KOTOPhIE HMMEIOTCS B NEPUOJWYECKOW TaOJUIle, ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB | 3apsij spa, 00IIee YHCIIO AIEKTPOHOB U PACIPE/ICIICHUE X TI0 JJISKTPOHHBIM 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 XUMHUYECKUE JIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XHMUUYSCKUE PEAKITHH (I10 YHCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKITUH BEIICCTB, O
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 HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBIISITh YPaBHEHUS DJICKTPOJUTHYCCKON JHUCCOIMAIIMKA KHUCIIOT, IIEJI0YeH W COJIeH, TIOJHBIC M COKPAIICHHBIC YPAaBHCHHS PEaKIMi MOHHOTO OOMeEHa,
YpaBHEHUS PEaKLMii, MOATBEPKIAIOIINX CYIIECTBOBAHUE N'€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU PA3INUYHbBIX KJIACCOB;

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

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BOBMOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B Pa3JIMYHBIX YCIOBUSIX;
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;

co0JTI0/1aTh TPaBWJIA MOJIB30BAHUS XUMUYECKON TTOCYI0N U J1abopaTOpHBIM 000pYyI0BaHUEM, a TaKKe IpaBuiIa oOpalieHus ¢ BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aAMMHUAKA U YTIIEKUCIIOTO ra3a);
MIPOBOJIUTH PEAKIINH, TTOATBEPKIAONINE KaUeCTBEHHBIM COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPUI-, OpOMUI-, MOAM -, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHUS M HOHBI U3YUEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX
BCIIIECTB;

MPUMEHSTh OCHOBHBIE OINEPAllMd MBICIUTEIbHON AEITeTbHOCTH — aHAllu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHe, CUCTEeMATHU3AllNIO0, BBISBICHUE MPUYMHHO-
CJICICTBEHHBIX CBSI3€U — JIJISl M3YUYEHUSI CBOWCTB BEIIECTB U XMMHUYECKHX PEaKIIMil, €CTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUS — HAOIIOACHUE, U3MEpPEHNE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaNbHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KVIACC
Ne HaumeHnoBanue pa3nennos u Tem KosmmuectBo yacos DnexTpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHEIC
n/ [porpaMMel Bceer || Kontponbhs || [TpakTt pecypceel
I 0 € paboThl  ||MYecKu
e
paboTHI

Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA

1.1||Xumust — BaxkHast 00J1aCTh 5 2 ||bubmuoreka IIOK https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U IPAKTHYECKOM
JESATEILHOCTH Y€I0OBEKa

‘BGIHGCTBa U XUMHYECKUE PEaKIIUU H 15 H 1 H HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41837c ‘

‘I/ITOFO 0 pasaeny H 20 H ‘

‘Pamen 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelecTB ‘

‘Boe.nyx. Kucnopon. ITorstue 06 okcumax H 6 H H HEI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41837¢c ‘

‘BOI[OpOI[.HOHSITI/Ie 0 KHCJIOTaxX U COJISIX H 8 H H 1 HEI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41837¢c ‘

ﬁ Bona. PactBopsl. [Tonstue 06 5 1 1 ||bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OCHOBAHUAX

ﬂ OCHOBHBIE KJ1acChl HEOPTaHUUECKUX 11 1 1 ||bubmmorexa L{OK https://m.edsoo.ru/7f41837c
COEIUHEHUI

‘I/ITOFO 0 paseny H 30 H

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MenneneeBa. Ctpoenue
aToMoOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

3.1] [Mepuoanyeckuii 3akoH u [lepuoanyueckas | 7 bubnmnorexa LIOK https://m.edsoo.ru/7f41837c
cucTeMa XUMHYeCKuX 3nemenToB 1. 1.
MenneneeBa. CtpoeHne aToma

3.2||Xumuueckas cBsi3b. OKHCIUTEIHHO- 8 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢c
| ||BoccTaHOBUTENBHBIE PEAKIIUH
‘I/ITOFO 0 pazjeny H 15 H H HEI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41837c ‘

‘PezepBﬁoe BpeMs H 3 H H HBI/I6J'II/IOTeKa IOK 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
https://m.edsoo.ru/7f41837c

Ne HaumeHnoBanue pa3nennos u Tem KonuuecTBo yacos DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEeIbHbIC
n/ [porpaMMel Bceer || Koutponbhs || [TpakTt pecypceel
H 0 ¢ paboThl  |MuecKu
e
L] paboTHI
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl KommuecTBo yacos OneKTpoHHbIE (HUPPOBHIE)
n/m Bcero|| KonTponbHbIE I[IpakTHyecKue obpazoBaTenbHbIe PeCypCEI
padoThI paboThI
Pa3nes 1. BemecTBo U XuMH4yecKkme peakuumn
1.1 |[loBTOpeHue u yriayOiieHne 3HaHUN OCHOBHBIX Pa3/I€oB 5 1 bubnuorexa [JOK
Kypca 8 kinacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKHIX PEaKIUii 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
1.3 ||QnexTponuruyeckas AuccoUUaIs. XMUMHUUECKUE PEaKIUU B 8 1 1 bub6nuorexa [IOK
pacTBopax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paszeny H 17 H
‘Pamen 2. HeMeTa/JIBI M X CO€IMHEHUS
2.1 ||OOmas xapakTepucTHKa XUMUYECKHX 3J1eMeHTOB VIIA- 4 1 bub6nuorexa [IOK
rpymnbl. ['anoreHs https://m.edsoo0.ru/7f41a636
2.2 ||O0mias xapakTepuCTHKA XUMUYECKHX 3JIeMeHTOB VIA- 6 bubnuorexa [JOK
rpymmsl. Cepa u €€ coeAMHEHUs https://m.edsoo.ru/7f41a636
2.3 ||O0mias xapakTepuCTHKa XUMUIECKHIX 3JIEMEHTOB V A- 7 1 bubnnoreka [JOK
rpymisl. A30T, pochop 1 UX COeTUHEHUs https://m.edsoo.ru/7f41a636
2.4 ||O0mias xapakTepuCTHKa XUMUYECKHX 3JeMeHToB [VA- 8 1 2 bub6nuorexa [IOK
rpyMIbL. YTIEPOa U KPEMHUHN U UX COSTUHEHHSI https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paseny H 25 H
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Ne HaumeHnoBanue pa3zienoB u TeM IpOrpaMMbl KonuuecTBo uacoB DOnexTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kontponbubie | Ilpaktuueckue obpazoBaTenbHbIE PECypCEI
paboThl paboThl
‘Pa:men 3. MeTajjibl 1 UX COeIMHEHUS
3.1 ||OGmme cBOMCTBA METAIIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 |Baxueiimue MeTaibl U UX COCINHEHUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 20 H
‘Pamen 4. XuMus 1 OKpyKauas cpeaa
4.1 |BemecTBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 3 H
PezepBHOE Bpemst 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a636
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 || 4 [ 7 [

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
Ne Tema ypoxka KomnuecTBo yacos ‘ Hara DneKTpoHHbIE HU(POBHIE
n/m Beero| Kontpomsheie | Ipaxtideckue | H3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 |[Ipeamer xumun. Ponas xumun B xu3Hu yenoBeka. Temau || 1 bubnuotexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |HosTHE O METOMAX ITO3HAHUS B XUMHU 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d227e
3 |IIpaktuueckas pabora Ne 1 «I[IpaBuia paboTsl B 1 1 bubnuotexa [JOK
naboparopuu U MpuEMBI 0OpaIIeHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 |Yuctsie BemecTBa U cMecH. CriocoObl pa3ieneHus 1 bubnmorexa [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
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No Tema ypoka KomnuectBo yacoB ‘ Jara DeKTpOHHBIE ITU(POBHIE
n/m Beero| Koutpombhbie | Ipaxrnueckue | H3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
5 |[Ipaktuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 1 bubnuorexa [JOK
HpUMepe OYMCTKU TTOBAPSHHOM COJIM)» https://m.edsoo.ru/ff0d28c8
6 ||/ATOMBI © MOJIEKYIIBI 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6c
7 || XuMHUYECKHE 2JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHYECKHUX 1 bubmmoreka [JOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocThie u CIIOXKHBIC BEIIECTBA 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9  ||ATOMHO-MOJIEKYJISIPHOE yu€HHE 1 bubmmnorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 |3akoH MOCTOSIHCTBA COCTAaBa BEIIECTB. XUMUYECKAs 1 bubnmunorexa LIOK
dopmysa. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTENnBHAS aTOMHAs Macca. OTHOCHUTEIIbHAS 1 bubmuoreka [{OK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas moJIsi XUMAYECKOI0 DJIEMEHTA B COETUHEHNH 1 bubnumorexa LIOK
https://m.edsoo.ru/ff0d350c
13 |[KommgectBo BemectBa. Moib. MosnsipHast Macca 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230
14 ||®usndueckue U XUMHYECKHE SIBJICHUS. XUMHUECKAas 1 bu6nmorexa LIOK
peaKIys https://m.edsoo.ru/ff0d37fa
15 |IIpu3Haku U ycIoBUs MPOTEKAHUSI XUMUYECKUX PEAKIUIl 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al16
16 |(|3axkoH cOXpaHEHUS MacChl BEIIECTB. XUMUICCKUE 1 bubnuotexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 ||BerumciieHus KOJIMYECTBA, MACCHI BEIIECTBA 10 1 bubnunorexa LIOK
YPaBHCHHUSIM XUMUYECKHUX PEaKI[Hii https://m.edsoo.ru/ff0d5708
18 ||[Kimaccuukamust XAMUYIECKIX PEAKITHi (COeTNHEHUS, 1 bubnuotexa [JOK

pa3I0XKEeHUs, 3aMeIlleHus, OOMEeHa)

https://m.edsoo.ru/ff0d3f34
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/n Beero| Kontposnsbie | [paktuueckue || H3Y9CHHs 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
19 |M. B. JIoMOHOCOB — y4&HBIH-3HLIUKIIONEANUCT. 1 bubnuorexa LIOK
O0001IIcHHE U CHCTEMATH3alUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 |[KontposbHas padota Nel mo teme «BemectBa u 1 1 bubnuotexa [JOK
XHUMHYECKUE PEAKIUI https://m.edsoo.ru/ff0d4290
21 |Bo3nyx — cMech ra3oB. CocTaB Bo3ayxa. Kucinopox — 1 bubmmotexa LIOK
9JIEMEHT U IPOCTOE BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®usznveckue U XMMHYECKUE CBOMCTBA KHCIOPOIa 1 bubnmorexa LIOK
(peakiuu OKUCIeHUsI, Topenue). [TousaTre 00 okcuaax https://m.edsoo.ru/ff0d4614
23 ||CriocoObl moyueHust KUCIopoa B 1abOpaTopuu U 1 bubnunoreka [JOK
npoMbIUIeHHOCTH. [IpuMeHeHue Kkucmopoaa https://m.edsoo.ru/ff0d497a
24 | TemmoBoi 3(pPeKT XMMUIECKOH peaKkIiy, MOHATHE O 1 bu6mmoteka [JOK
TEPMOXMMHYECKOM YPaBHCHHH, 9K30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYECKUX PEAKIIUIX
25 |TormnmBo (He(Th, yroib M METaH). 3arpsi3HEHHE BO3AyXa, 1 bu6mmoteka [JOK
CIOCOOBI €r0 MPEIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaxktuueckas padora Ne 3 o teme «llonxydyenue u 1 1 bubnuoreka [IOK
coOMpaHue KUCIOPOa, U3yUCHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 |Bomopom — snemeHT u npoctoe BemecTBo. Haxoxaenue || 1 bubmuoreka [IOK
B IIPHPO/IC https://m.edsoo.ru/ff0d4dd0
28 || ®u3myeckre M XMMHYECKHE CBOMCTBA BOJOPOIA. 1 bubmuoreka [JOK
[TpumeneHue Botopoia https://m.edsoo.ru/ff0d4dd0
29 |([ToHsATHE O KMCIIOTAaX U COJIAX 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 ||Crioco6bl momyueHus BOAOPOAa B 1ab0paTopuu 1 bu6muorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[Ipaxtuueckas pabota Ne 4 mo teme «[lomydenue u 1 1 bu6muoreka [JOK
coOupaHue BOAOPOa, U3YUCHHE €0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 ||MonspHbIif 00bEM ra3oB. 3akoH ABOTaJpo 1 bubmuoteka [JOK

https://m.edsoo.ru/ff0d542e
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Ne Tema ypoxka KonunuectBo yacos Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Kontposnsbie | [paktuueckue || H3Y9CHHs o0pazoBaTeIbHBIC PECYPCHI
paboThl paboThl
33 | Berunciaenus oo6néMa, KOJIMYECTBA BEIIECTBA r'a3a 10 €ro 1 bu6nmmorexa [IOK
U3BECTHOMY KOJIMUECTBY BELIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 | Beruucnenus 00bEMOB ra30B 110 YPAaBHCHHIO PEAKIIUN Ha 1 bubmorexa [JOK
OCHOBE 3aKOHA OOBbEMHBIX OTHOIIICHUI ra30B https://m.edsoo.ru/ff0d5708
35 |(|[Pusnueckue ¥ XUMHUYECKHE CBOMCTBA BOIBI 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBanui. [TonsiTne 00 MHIUKATOpaX 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBoputenb. HachieHHbIe U HeHAChIeHHbIE|| 1 bubnunoreka [JOK
pacTBOpbl. MaccoBasi 10Jis BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |IIpaktuueckas padora Ne 5 mo teme «IIpurotoBnenue 1 1 bubmmoreka [JOK
pPacTBOPOB C ONpPEAEIEHHOM MAaCCOBOM J0I€ei https://m.edsoo.ru/ff0d5eba
PAcCTBOPEHHOTO BEWIECTBA»
39 |[KontpombsHas padora Ne2 o treme «Kucmopoa. Bogopon. || 1 1 bubmroreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 |Oxkcupsl: coctaB, knaccuuKalus, HOMEHKIaTypa 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e
41 |[lomyuyeHue M XUMUYECKHE CBONCTBA KUCIOTHBIX, 1 bu6nunorexa LIOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHUs: COCTaB, Kiaccu(pUKaIsi, HOMEHKIIATypa 1 bubnnoreka [HOK
https://m.edsoo.ru/ff0d67ca
43 |[[TosyueHune U XUMHUYECKHE CBOWCTBA OCHOBAHUI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, Kinaccudukarys, HOMEHKIATypa 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0dfee2
45 |[TonmyueHue U XUMHUYECKHUE CBOMCTBA KUCIIOT 1 bubnuotexa [JOK
https://m.edsoo.ru/ffOdfee2
46 |Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI OTy4YeHUS, 1 bubnmnorexa [JOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00ad9474
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Ne Tema ypoxka KonunuectBo yacos Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Kontposnsbie | [paktuueckue || H3Y9CHHs o0pazoBaTeIbHBIC PECYPCHI
paboThl paboThl
47 |[Ipaktuaeckas padota Ne 6. Perenue 1 1 bubnuorexa [JOK
IKCIIEPUMEHTAILHBIX 33124 110 TeMe «OCHOBHBIC KJIaCCh https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCTMHECHUI
48 |[eneTndeckas CBsI3b MEXKIY KIacCAMU HEOPTaHUUYECKUX 1 bubnrorexa [JOK
COEMHEHUI https://m.edsoo.ru/00ad9a50
49 ||O0001IIEHNE U cUCTEMATH3ANS 3SHAHUNA 1 but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
50 |KontpombsHas padora Ne3 o teme "OCHOBHBIC KIIACCHI 1 1 bubmmoreka [JOK
HEOPraHMYECKUX COECTUHEHUI" https://m.edsoo.ru/00ad9ela
51 |IlepBble MONBITKY KiIaccU(PUKALIMU XUMHUYECKUX 1 bu6mmoteka [JOK
951eMeHTOB. [TOHATHE O IPyIIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuonunueckuii 3akoH u [lepuoanueckas cucrema 1 bu6nunorexa LIOK
xuMr4yeckux 3nementoB [ . Menzaencea https://m.edsoo.ru/00ada52c
53 |Ilepuombl, TPyNIIBI, TOATPYIIITHI 1 bubmroreka [JOK
https://m.edsoo.ru/00ada52c
54 ||[Ctpoenue atomoB. CocTaB aTOMHBIX sep. 30Tombl 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 1 bubmuoreka [IOK
[lepuonnyeckoii cuctemsl J. . Menaeneesa https://m.edsoo.ru/00ada6bc
56 |XapakTepucTHKa XUMHUYECKOTO IJIEMEHTA T10 €ro 1 bubnuotexa [JOK
nonoxenuto B [lepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeHieneena
57 |3nauenue [lepuogudyeckoro 3aKoHa IJisi pa3BUTHS HAYKH 1 bubnuotexa [JOK
u npaktuku. [{. 1. MenneneeB — y4&€HbIH, menaror u https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 ||9neKTpoOTpPULIATENEHOCTh ATOMOB XUMUYECKHUX 1 bubmuoreka [JOK
siiemeHTOB/ Beepocceuiickas mpoBepouHast paborta https://m.edsoo.ru/00adaab8
59 |([MonHas XuMHYECKasI CBSA3b 1 bubanoreka LJOK

https://m.edsoo.ru/00adac34
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero| Koutpombhbie | Ipaxrnueckue | H3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
60 |KoBasieHTHas moasipHAs XMMHYECKasi CBS3b 1 bubnuorexa [JOK
https://m.edsoo.ru/00adaab8
61 |KoBasieHTHast HEMOSApHAS XUMHYECKas CBS3b 1 bubnuotexa [JOK
https://m.edsoo.ru/00adaab9
62 |CterneHb OKUCICHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/00adae28
63 ||OKHCIHTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb076
64 ||OkucnUTEeNIN U BOCCTAHOBUTEIH 1 bubnuoreka [{OK
https://m.edsoo.ru/00adb076
65 |[KontponbsHas padora Ned o reme «CTpoeHHE aToma. 1 1 bubmmoreka [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adb486
66 |Pe3epBHbIii ypok. O0001IeHNE U cucTeMaTH3aus 3HaHuil || 1 bubnunorexa LIOK
https://m.edsoo.ru/00adb33c
67 |PesepBHblil ypok. O0oOmIeHNE U cucTeMaTH3anus 3Hanui || 1 bubmuoreka [IOK
https://m.edsoo.ru/00ad9cb?2
68 |[PezepBHbIii ypok. O000IIEeHNE 1 cucTeMaTH3amus 3Hanui || 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0d61c6
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 68 | 4 [ 6 [
9 KJIACC
Ne Tema ypoka ‘ KonuyectBo yacos ‘ Hara DJEeKTpOHHBIE UPPOBBIE
n/n Beero| Kontponssie || [paktideckue || A3YICHHS o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |[Iepuoanueckwuii 3axkoH. [lepuonnyeckas cucrema 1 bubnuoreka [IOK
xuMH4YecKux 3nemMenToB JI. . Menpaencea https://m.edsoo.ru/00adb59e
2  |[3aKOHOMEpPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX 1 bubnnorexka [JOK
9JIEMEHTOB NEPBBIX TPEX NEPUOJIOB https://m.edsoo.ru/00adb6b6
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero| Konrponshsie || Ilpaktuueckue || H3YieHHA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThI
3 |[Knaccudukarus 1 HOMEHKJIaTypa HEOpraHUIeCKux BemecTB || 1 bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2
4 |[Buabl XUMHYECKOU CBSI3U U THUITBI KPUCTAIUTHYECKHUX 1 bu6mmoreka [IOK
peméTok https://m.edsoo.ru/00adbac6
5 |[KonTtpomnbhas padota Nel o Teme «IloBTOpeHue u 1 1
yriayOieHne 3HaHU OCHOBHBIX pa3ziesioB Kypca 8 Kiiaccay
6 |Knaccudukarus XUMHYECKUX PEAKIUi M0 Pa3IuIHbIM 1 bubnnoreka [JOK
HpU3HAKaM https://m.edsoo.ru/00adbch0
7 |lloHATHE O CKOPOCTH XUMHUYECKOH peakiuu. [TonsTHe 0 1 bubnnoreka [JOK
TOMOT€HHBIX ¥ F€TEPOTeHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
8 |[[TonsTre o xuMHuYeckoM paBHOBecuu. DakTopsl, Biustonme || 1 bubnnorexa [JOK
Ha CKOPOCTh XMMHYECKON PEaKIuH U IOJ0KECHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO pPaBHOBECHUS
9 ||OkHuCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 |Teopwus snexkrpoauTuyeckoit auccounany. CunbHbele U 1 bubnuoreka [IOK
ci1a0bIe AJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHUS peaKkUi 1 bubnuoreka [IOK
https://m.edsoo.ru/00add448
12 | XuMmuueckue CBOMCTBA KMCIIOT U OCHOBAHHH B CBETE 1 bu6mmoreka [IOK
NPEJICTaBICHUN 00 JICKTPOIUTHUECKON JUCCOUAIIH https://m.edsoo.ru/00add5d8
13 | Xumuueckue cBOMCTBa CoOJICH B CBETE MpeCTaBIECHUH 00 1 bubnuoreka [IOK
9JIEKTPOTUTUIECKOMN TUCCOIIHAIINN https://m.edsoo.ru/00add8b2
14 |[lonsiTue o ruapONIU3E CONen 1 bubnuoreka [IOK
https://m.edsoo.ru/00add9d4
15 ||O0600mmenne n cucreMaTU3aIs 3HAHUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
16 |[Ipaxtuueckas padora Ne 1. «Pemenune skcnepuMeHTaIbHbIX || 1 1 bubnuorexa [IOK

3a1au»

https://m.edsoo.ru/00addbfa
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero| KontponbHsie || [paktiieckue || A3Y9CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThl paboThl
17 |[KontposbHas padota No2 o TeMe «DJIeKTpOIUTHISCKAsS 1 1 bubmuorexa [JOK
Jarcconuanus. XMMUYECKUE PEaklui B PACTBOPAX» https://m.edsoo.ru/00addecO
18 ||OGmas xapakTepUCTUKA TAJIOTCHOB. XUMHUYECKHE CBOMCTBA 1 bubmuorexa [JOK
Ha pUMepe XJiopa https://m.edsoo.ru/00addfe2
19 |[XnopoBomopon. ComnsiHasi KUCIOTa, XHMUYECKUE CBOKCTBA, 1 bubnmoreka [JOK
HOJIy4YEeHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
20 |[[TpakTuueckas pabota Ne 2 o treme «llonydyenue consHon 1 1 bubnnoreka [JOK
KUCIIOTBI, M3y4eHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 |Bbruucienus mo ypaBHEHUSIM XUMUYECKUX PEaKLUH, €Clin 1 bu6mmoreka [IOK
OJIH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O0mas xapakTepuCTHKA MIEMEHTOB VIA-TpyIbI 1 bubnnorexa [JOK
https://m.edsoo.ru/00ade64a
23 ||Annorponnbsle Mmogudukanuu cepbl. Haxoxaenue cepor n e€ | 1 bubnunoreka [JOK
COCJIMHEHUH B MPHUPOJIe. XUMHUUECKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBoaopoi, CTpoeHHe, (PU3HMUECKUE U XUMUYECKUE 1 bubnmnorexa [JOK
CBOWCTBa https://m.edsoo.ru/00ade802
25 ||Oxcunsl ceprl. CepHast KUCIIOTa, GU3NIECKHE U XUMHUYeckue || 1 bubnnorexka [JOK
CBOMCTBa, TPUMEHEHHUE https://m.edsoo.ru/00adea28
26 |[XuMHYecKHe peakluy, JeKallue B OCHOBE MPOMBIIIIeHHOro || 1 bubnuoreka [IOK
CIoco0a MOTyYeHHsI CEPHOI KUCIOThI. XMMHUYECKOe https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAOLIEH cpelibl COEJUHEHUSIMHU CEePbl
27 |[BeruncieHne MaccoBOM J10JIM BBIXOJ1a MPOAYKTa PEaKIH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adec8a
28 ||O0mas xapakTepuCTHUKa JIEMEHTOB VA-Tpymiibl. A30T, 1 bubnuoreka [IOK
pacrpocTpaHeHHe B IPUPoie, GU3NIECKUE U XUMHUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 ||AMMuak, ero GU3NYECKUEe U XUMUYECKHE CBOICTBA, 1 bu6nmoreka [JOK

IMMOJIYYCHHEC U ITPUMCHCHHUEC

https://m.edsoo.ru/00adf004
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero| KontponbHsie || [paktiieckue || A3Y9CHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThl paboThl
30 |[IpakTudeckas padora Ne 3 mo teme «llonyuenne aMmmuaka, 1 1 bubmuorexa [JOK
U3y4YCHHUE €r0 CBOWMCTBY https://m.edsoo.ru/00adf180
31 ||A3oTHas kucioTa, €€ GU3NUECKUE U XUMUIECKHUE CBOMCTBA 1 bubmuorexa [JOK
https://m.edso0.ru/00adf306
32 |Hcnonk30BaHrE HUTPATOB U COJIEH aMMOHHUS B KQUeCTBE 1 bubnmoreka [JOK
MHUHEPAIbHBIX YI00peHH. XMMUYECKOE 3arpsI3HCHHE https://m.edsoo.ru/00adf518
OKpY’KaloMIeH Cpebl COeTMHEHUSIMU a30Ta
33 || @ochop. Oxcun dpocdopa (V) u pochopras kucinora, 1 bubmmoreka [JOK
bu3rYecKre ¥ XUMUYECKHE CBONCTBA, MOJyYCHUE https://m.edsoo.ru/00adf68a
34 |Hcnoms3oBanue ¢pocdaroB B Ka4eCTBE MHHEPAITBHBIX 1 bubnuorexa [JOK
ynoOpeHui. 3arpsi3HeHre PUPOAHOM cpebl hocharamu https://m.edsoo.ru/00adfc20
35 ||Yraepon, pactipocTpaHeHHE B pUpojie, hu3ndeckue u 1 bubnnoreka [JOK
XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 ||Okcumsl yriaeponaa, ux Gpu3uveckre U XuMHIECKUe cBoicTRa. | 1 bubnuorexa [JOK
DKOJIOrHYeCKHe TPOOJIEMBI, CBS3aHHBIC C OKCUIOM YTIIepoia https://m.edsoo.ru/00adfebe
(V)
37 ||YronbHas KHCIIOTA U €€ CoH 1 bubnuoteka [JOK
https://m.edsoo.ru/00ae006¢
38 |[[TpakTuueckas padota Ne 4 o reme "llonydeHue 1 1 bubmmoreka [JOK
yriekucioro ra3a. KauectBeHHas peakuusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
39 |[[TepBoHavambHBIC MOHATHS 00 OPraHUYECKUX BelecTBax Kak|| 1 bubnuoteka [JOK
0 COeIMHEHUSX YTriepoaa https://m.edsoo.ru/00ae054e
40 |KpeMHuit 1 ero coelMHEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae080a
41 |IIpaktuueckas padorta Ne 5. PemeHne sxcriepuMeHTaIbHBIX 1 1 bubnuoreka [IOK
3a1a4 1o teme «BakHele HeMeTauIbl M UX COCIMHEHUSD) https://m.edsoo.ru/00ae0bf2
42 |[KontponbHas pabora Ne3 mo teme «Bakneiimme Hemetanbr | 1 1 bubnnorexka [JOK

N UX COCAUHCHUA

https://m.edsoo.ru/00ae0el8
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero| Konrponshsie || Ilpaktuueckue || H3YieHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThl paboThl
43 ||O0mas xapaKTepucTUKa XUMUYECKHUX AIIEMEHTOB — 1 bubmuorexa [JOK
METa/UIoB. MeTauindyeckast CBA3b U METalTHUecKas https://m.edsoo.ru/00ae103e
KpUCTaJTMYecKast pemérka. Pu3nyeckue cBoicTBa
METaJIOB
44 | XuMUYECKHE CBOWCTBA METAIJIOB. DICKTPOXUMHUUYSCKHM psin | 1 bubmuorexa [JOK
HaINpsDKSHUH METaJUIOB https://m.edsoo.ru/00ae1156
45 || O6mme criocoOb! momydeHus: MeTayuioB. CIIIaBbI. 1 bubnuorexa [JOK
BbIukcIeHUs 110 YPaBHEHUSM XUMHUYECKUX PEaKInii, eClid https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COACPIKUT MPUMECH
46 |[ToHsATHE O KOPPO3UH METAILIOB 1 bubnuorexa [JOK
https://m.edso0.ru/00ae1278
47 |[IlenouyHble METAILIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
48 ||OxcuIbl ¥ THIAPOKCUIBI HATPHUS U KaIus 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
49 |[LlemoyHO3eMeTbHBIE METAJUTBI — KAJTBIIUH U MarHUi 1 bubnuoteka [JOK
https://m.edsoo.ru/00ae15e8
50 |[Baxkneime coeIUHEHUS KaIbIIHs 1 bu6nmoreka [JOK
https://m.edsoo.ru/00ae15e8
‘51 |O6o6meHHe M CUCTEMATHU3AIHS 3HAHUHA H H H H H
52 |[P)KécTkocTh BOJIBI U CIIOCOOBI €€ YyCTpaHEHUS bubnuoreka [IOK
https://m.edso00.ru/00ae1886
53 |[[TpakTudeckas padorta Ne 6 o Teme "YKECTKOCTH BOJIBI U 1 1 bubnuorexa [JOK
MeTo/1bl €€ ycTpaHeHHs " https://m.edsoo.ru/00aelae8
54 ||AmroMuHUR 1 bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
55 |[AMoTepHBIe CBOMCTBA OKCHIA M THAPOKCUIA 1 bubnuorexa [IOK
https://m.edsoo.ru/00aelc64
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Ne Tema ypoxka KonunuectBo yacos ‘ Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero| Konrponshsie || Ilpaktuueckue || H3YieHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThl paboThl
56 |XKene3o 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcunasl, ruapokcuabl U cou xxenesa (1) u xxenesa (11I) 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 |O606LueHHe ¥ CUCTeMAaTu3alusl 3HAaHUN H H H “ H
59 |[[IpakTuueckas padota Ne 7. Penienne sKCiepuMEHTaIbHBIX 1 bubnnorexa [HOK
3aj1a4 1o TeMe «BakHelre MeTaJuIbl U UX COEIUHEHU https://m.edsoo.ru/00ae3de8
60 |[BeramcieHus mo ypaBHEHHSIM XUMUYECKUX PEAKIHH, eCIIn 1 bubnnorexa [HOK
OJIMH M3 PEarcHTOB JIaH B M30bITKE WIIH COACPKHUT IIPUMECH. https://m.edsoo.ru/00ae1750
Brrunciienuss MaccoBO# JOJIM BbIXOJIa MPOAYKTA PEAKIIUU
‘61 |O6o6meHHe ¥ CHCTeMAaTu3alus 3HAaHUK H H H H H
62 |KontponbHas padota Ne4 o Teme «BakHeume MeTalibl U 1
UX COCMHEHUS»
63 |BemecTBa u MaTepuaibl B MOBCETHEBHOM )KH3HH YEIOBEKA 1 bubnuoteka [JOK
https://m.edsoo.ru/00ae3f50
64 || XuMudeckoe 3arpsisHeHUE OKpY Karollel cpebl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
65 |[Poib XMMHHU B pEIICHNH SKOJIOTHYECKHX Tpo0iIeM 1 bubnnorexka [JOK
https://m.edsoo.ru/00ae4270
66 |[Pe3epBHBIi ypok. O6001IEHNE U cUCTEMAaTU3aLUs 3HAHUH 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae0d0a
67 |[Pe3epBHBIii ypok. O6001IEHHE U cCUCTEMAaTU3aLUs 3HAHUN 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb33c
68 |[Pe3epBHBIT ypok. O000IIEHHE U CHCTEMATH3aIUs 3HAHUI 1 bubmmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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