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IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlIeHA HAa OCHOBE
TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW IMPOrpaMMbl OCHOBHOTO OOILEro
obpaszoBanus, mnpexnctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBEe (enepanbHO paboueit
MPOrpaMMbl BOCHHUTAHHUSI U C YYETOM KOHLEIMIUU TPEnojaBaHus y4eOHOTO MpeaMera «XUMUus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMma o xumun Ja€t npeAcTaBiIeHUE O 1eAX, o0Leil cTpaTeruu 00y4eHus, BOCIIUTAHUS
U pa3BUTUsA OOY4AIOIIMXCS CpEACTBAaMH Y4eOHOrO IMpeaMeTa, YCTAaHAaBIMBACT O00s3aTeIbHOE
MPEAMETHOE COJEPKAHKE, PEyCMATPUBAET PACIPEIEICHUE €r0 M0 KJIACCaM U CTPYKTYPUPOBAHUE 10
pazgenaM M T€MaM I[pPOrpaMMbl IO XHMHH, OIpPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COAEP/KAHUSI, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Iporecca, BO3PACTHBIX
0COOCHHOCTEHN 00y4aroIUXCs, OMpeeiseT BO3MOKHOCTH IpeaMeTa JUIsl peau3alud TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTEeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHUS XUMHHM Ha YpOBHE Leleld H3yueHus
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOM AEATEIIEHOCTH 00YYArOIIErocsi 0 OCBOSHUIO
y4eOHOr0 Co/IepKaHus.

3HaHME XHUMHUU CIYKUT OCHOBOM Juisi (POPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTABICHU O MaTepUalIbHOM EIMHCTBE MHpa, BAXHYIO POJb HUrparoT (GopMHUpyeMble XUMHUEH
IIPEJICTAaBICHHUS] O B3aUMOIIPEBPAILEHUSAX SHEPTUU M 00 SBOJIIOLMM BELIECTB B IPHUPOAE, O MYyTAX
pelieHus rno0aabHBIX MPOOIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUECKOM,
MUIIEBOH 1 YKOJIOTHYECKON O€30MaCHOCTH, TPOOIEeM 3JpaBOOXPAHCHHUS.

N3yuenune xumuu:

- CIOCOOCTBYET peaju3alii BO3MOXKHOCTEH JJIsi caMOpa3BUTHUS W (OPMHPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

- BHOCUT BKJIaJd B (OpPMHUPOBAaHME MBIIUIEHUS W TBOPUYECKUX CIOCOOHOCTEH
0o0y4aroluxcsi, HAaBBIKOB WX CaMOCTOSTENbHOW Y4eOHOH MesATENIbHOCTH, IKCIEPUMEHTAIbHBIX U
HCCIIEIOBATENbCKUX YMEHHM, HEOOXOIMMBIX KaK B MOBCEAHEBHON KU3HHU, TaK U B IPO(eCCHOHATbHON
NESTENBHOCTH;

- 3HAKOMUT CO CNeUU(UKONW HAYyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI L[EJIOCTHOTO
B3IUIsJIa Ha €IUHCTBO IMPHUPOJBI M YEJOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAalloM B (OPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyUaIOIINUXCS;

- CIocoOCTBYeT (hOPMUPOBAHHIO LIEHHOCTHOI'O OTHOMIEHUS K €CTECTBEHHO--Hay4HBIM
3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHuE 00yUYatOIXCs.

JlaHHbIe HampaBieHUs B OOYYEHHH XHMHUH O0€CIEUMBAIOTCS CIEeUUu(UKON colepKaHUs
y4eOHOro mpeaMeTa, KOTOpBIA SBJISETCS NEeAarord4eckd aJalTHPOBAaHHBIM OTpaKeHHUEM 0a30BOMH
HayKH XMMUU Ha ONPEJEIEHHOM JTalle €€ pa3BUTHSI.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHUsl OpPHUEHTHPOBAaH Ha OCBOECHHE
00y4aroIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHITUH XHMHUH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHus IporpaMMbl 10 XUMUH chOpMUpOBaHA HA OCHOBE CUCTEMHOTO 10/IX0/1a
Kk e€ um3ydeHuro. CopaepkaHME CKIAJbIBA€TCSI U3 CHCTEMbl MOHATHM O XHMHUYECKOM DJJIEMEHTE U
BEIIECTBE M CUCTEMBI IIOHATHH 0 XUMHUECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 TMPHUHIMITY TMOCIEI0BATEIbHOTO Pa3BUTHs 3HAHUA HA OCHOBE TEOPETUYECKUX IPEICTaBICHUM
Pa3HOTO YpPOBHSL:

- ATOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [Tepuoanueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUY;

- YU€HHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

- npeCcTaBiIeHUN 00 2JIEKTPOTUTUYECKON AUCCOLMAIIMH BEIIECTB B paCTBOPAX.



Teopernueckue 3HaHMUS pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKH TIOJYUYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOIO YPOBHS K JIPYrOMY, BBIIOJHSS
(GyHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpPaMMBI 10 XHMHH CITIOCOOCTBYET (HOPMHUPOBAHHIO MPEIACTABICHUS O XUMUIECKON
COCTABJISIFOLIEH HAYYHOM KApTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, HEHHOCTHOIO OTHOLIECHHUS
K HAyYHOMY 3HAHHUIO U METOJIaM IMO3HAaHUsS B Hayke. M3ydueHre XUMUU MPOUCXOAUT C MPUBICUCHUEM
3HaHUH U3 paHee U3YYEHHBIX YUeOHBIX peaMeToB: «OKpyxarouuii Mupy, «buosnorus. 5—7 Kiaacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTUYECKOH NEATEIbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KYJIbTYpPHL. 3a/iadya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHWA — BaXXKHEUIMX (HaKTOB, MOHITHHA, 3aKOHOB U TEOPETUYECCKHUX TOJIOKEHUH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOIO XapakTepa, si3blka HayKH, B MPHOOIIEHUN K HAYYHBIM
METOJIaM TO3HAHUs MMPU U3YYCHUU BEIISCTB U XUMHUYECKUX PEaKIUid, B POPMUPOBAHUU U PA3BUTUU
M03HABATENbHBIX YMEHHUH U UX IPUMEHEHHH B yUeOHO-TI03HABATEIHHON U Y4eOHO-HCCIe0BATEIbCKOM
JeSITeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOT0 OOpaIlleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS BaXKHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

— (opMHUpOBaHHE HHTENIEKTYaIbHO PAa3BUTOM IJMYHOCTH, TOTOBOM K caMoo0pa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY IMPUHSTHIO PEIICHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKH3HU;

— HampaBJICHHOCTb OOYy4YyeHUS Ha CHUCTEMaTHYEeCKOe MpHOOIIeHHE O00ydaromuxcs K
CaMOCTOSITENTHOM TO3HABATEIbHOW NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— of0ecrieueHHe YCIOBUH, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYaIOUIMMHUCS — OIbITa
pa3HOOOpa3HOW JEATEIbHOCTH, TO3HAHHWS W CAMOIIO3HAHWS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJI PA3JIMYHbBIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue o01Iel (YHKIMOHATBHON U €CTECTBEHHO-HAyYHOW rpaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSACHATh W OLIGHWBATh SIBICHUS OKPYKAIOIIEro MHpA, HUCHONB3YyS 3HAHUS U OIIBIT,
MOJTyYEHHBIE TIPH U3YYCHUU XUMUU, IPUMEHSATHh UX TP PEIICHUH POOJIeM B TOBCEIHEBHOM KU3HU U
TPYZIOBOH AESTENbHOCTH;

— (QopMupoBanue y o00ydyarOmMUXCd TYMAaHUCTUYECKHX OTHOIICHUHM, MOHUMAHUS IEHHOCTH
XUMHYECKHUX 3HaHUU ISl BBIPAOOTKU SKOJIOTHUECKH 11€TIECO00pa3HOTO MOBEICHUS B OBITY U TPYJAOBOH
JeSITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBbS M OKPY’KAIOLIEH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHUBAIIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIHTAHUIO HA
OCHOBE YCBOEHHS O0IEYEIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBbIOOpY mpoduiis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO O0YUICHHSI.

OOmiee 4McIO YacoB, OTBEACHHBIX JUISI M3yYEHUS XMMHMM Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, cocTaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZleni0), B 9 kinacce — 68 yacos
(2 yaca B HezeIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuun. Posib XUMUKM B KM3HU 4Y€JIOBEKAa. XMMUS B CUCTEME HayK. Tejla U BelecTna.
@du3nuecKue CBOKMCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [loHsATHE O MeTonax MO3HAHMS B
xumun. Yucreie BemecTBa u cMecu. CriocoObl pa3ienieHus] CMeceH.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTh aTOMOB XHMMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeniecTB. OTHOCHUTENIbHAs aTOMHAasi Macca. OTHOCUTEIbHAS MOJIEKYJIsipHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIMUECTBA, MACChl M YHUCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo opMysiaM XMMHUUECKUX COCTUHEHHH.

du3nyeckue 1 XMMUUYECKUE ABJICHUS. XUMUYECKasl peakus U €€ MpU3HaKU. 3aKOH COXPaHEHHUS
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUECKUX peakuuid (COeAMHEHUs,
pasnoXeHus1, 3aMeleHus1, 0OMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TIOCY/IOH, MpaBwiamMu pabOThl B JIaopaTOpuu H MpHEMAMH
oOparieHus ¢ 1a60paTOpHBIM 000PYIOBAHUEM, U3YUCHHE U ONHUCaHue (PU3MUYECKUX CBOMCTB 00pa3lioB
HEOPTaHMYECKUX BEIIEeCTB, HaOmoneHNe (pu3ndeckux (IUIaBJICHHE BOCKA, TAsHHUE JIbJIa, PACTUPAHUC
caxapa B CTYyIKe, KUTMIEHUE U KOHACHCALUS BOJbl) U XUMHUYECKHX (TOpPEHHME CBEUYH, IMPOKATUBAHUE
MEJHON TMPOBOJIOKH, B3aUMOJCUCTBHE MeJa C KHUCJIOTOW) SIBJICHUHM, HAOJIOJACHHE M ONHCAaHUE
MPU3HAKOB TMPOTEKaHUS XUMHUYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOICHCTBUE
xenesa ¢ pactBopom conu meau (II), uzyuenue cnocoOoB pazzieneHust CMeceil: ¢ MOMOIIbIO MarHUTa,
buIbTpOBaHUE, BBIMAPUBAHUE, AUCTHIUISAIMS, XpoMarorpadus, MPOBEICHUE OYHUCTKUA TOBAPCHHON
CONM, HaOJIOJICHWE M OINHMCAHWE pPEe3yJIbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MacChl, CO3/1aHUE MOJIETeH MOJIEKYJ (1IapOCTEPKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuclopon — 53JI€MEHT W TPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoga B mpupojae, (U3MYECKHE U XUMHUYECKHE CBOMCTBA (pEeakIMu TOPEHUs).
Oxcupgpl. IIpumenenue kucinopona. CrocoObl TMoJlydeHUsT KHclopoja B jaboparopuu U
npoMelieHHocTH. KpyroBopotr kuciopona B mpupoae. O30H — amioTpomHas MoOAUDUKAIIHS
KHCJIOPOJIa.

TemnoBoit 3ddekT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, 0JK30- U
SHJOTEPMUUYECKHUE PEAKIIUU. TOIUIMBO: yroJib M METaH. 3arps3HeHne BO3AyXa, YCUIICHUE MTApHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemlecTBo. HaxoxkeHue Bojopoaa B mpupoae, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI Mony4deHus. KucnoTsl u comu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pacrBoputens. PactBopsl. HacelieHHbie U
HEHACBIIIEHHbIE PacTBOPBI. PacTBOpUMOCThH BemiecTB B BojAe. MaccoBasi 10J1s1 BEUIECTBA B PACTBOPE.
Xumunueckue cpoiictBa Boabl. OcHoBaHus. Poib pacTBOpOB B MpUPOJE U B KU3HHM YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3Henne NpupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudpukanus Heopranmdeckux coemuHeHuil. Oxcunel. Knmaccuduxamuss  OKCHAOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aM(doTepHbIe) M HeconeoOpasyronme. Homenkimarypa
okcu0B. du3nyeckue U XuMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanusa. Knaccudukamuss oCHOBaHWUM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®dusznueckue © XUMHUYECKHE CBOMCTBA OCHOBaHUHU. [lomydeHue
OCHOBAaHHII.



Kucnorel. Knaccudukamus xucnor. Homenknmatypa kucior. Dusmdeckne U XUMHYECKHE
cBoricTtBa kuciot. Psg akruBHoctu metaiuioB H. H. bekerosa. [Tonydyenue Kucior.

Conu. Homenkuarypa coneil. @uznueckue 1 XuMuieckue cBoicTna coseil. [lonydenue coneil.

I'eneTnueckas cBsI3b MEXKy KilacCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KauecTBeHHOE ompeneneHre CcoAaep)KaHUs KHUCIOpoAa B BO3JyXe, IOJIydeHue, coOupaHue,
pacrio3HaBaHME€ M M3YYEHHE CBOWMCTB KHCIOPOAa, HAONOJCHUE B3aHMMOACHUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HUKHOBEHHS W TMpeKpalleHusi ropeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHIOB M ONHCAHHE MX CBOWCTB, MOJy4yeHHE, cOOMpaHUe, paclio3HaBaHHE M H3YyUeHHUE
CBOHMCTB Bojopoaa (ropeHue), B3ammojelcTBue Bojmopojga ¢ okcuaom wenu (II) (Bo3MoxkHO
WCIIOJIb30BAaHNE BHJICOMATEPHATIOB), HAOJIOJCHHE O0Opa3loB BEIIECTB KOJIWYECTBOM | MOIb,
UCCIIeIOBaHHEe OCOOEHHOCTEH PACTBOPEHUS BELIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOpPOB € OMNPEACIEHHON MAacCOBOM JOJIEM pacTBOPEHHOTO BEILIECTBA, B3aUMOIECHCTBUE BOJBI C
MeTaylaMu (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), UCCIIEOBAHHE
00pa3I0OB HEOPraHWYECKHX BEIISCTB pA3JIUYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS OKPACKU
WHIUKATOPOB B pAcTBOpax KHUCIOT M Ienoueil, m3ydyeHue B3aumojeicTBus okcuma meau (II) c
pacTBOPOM CEPHOM KHUCIOTBI, KHUCJIOT C METaJUIlaMH, peaKuil HeWTpalu3aluu, T[OJyuYeHUue
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOIO METajlla JPYrMM M3 pacTBOpa COJIM, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHel1me Ki1acchl HEOPraHUUECKUX COSTMHEHU.

IMepuonuueckuii 3akoH u Ilepmoaumyeckass cucremMa xumuuyeckux 3jaementoB JI. H.
MenpeneeBa. CtpoeHue aTomMoB. XuMHYeCKas CBA3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBbie TOMBITKH KIAcCH(UKANMA XUMHUYECKHX JJIEMEHTOB. [loHATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILEJOYHbIE U IEJI0YHO3EMENbHbIE METaJUIbl, TaJlOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3neMeHToB 1. 1. Menneneesa.
Koportkonepuoanast u jymmHHONIEpHoAHas Gopmbl [leproaudeckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB
. U. Meunneneesa. Ilepuonbl u rpynmsl. OU3nUeCKUld CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB
MePUO/Ia U TPYIIII DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX snaep. M3ortomsl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00oouek aTomMoB mepBbIx 20 xumudeckux snemMeHToB [lepuoauyeckoit cucremsl 1. . Menaeneena.
XapakTepucTuka XMMHYECKOro 3JIEeMEeHTa Mo ero mnojoxxkeHuto B Ilepuommueckoit cucreme . U.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METAUIMUECKUX H
HEMETAJUTMYECKUX CBOMCTB IO TPYIINIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHUs HayKu U npakTuku. /. 1. MenneneeB — yu€HbIN U TpaXKIaHMH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJsipHAs U HEMOJSPHAS) CBA3b. DJNEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHUCIeHUs U
BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00paslioB BELECTB METAIJIOB U HEMETAJIOB, B3aUMOJICHCTBUE THJIPOKCH/IA LIMHKA C
pacTBOpaMH KHCIIOT U IIEJI0Yed, MPOBEAECHUE ONBITOB, WILTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKInid (TOpEeHre, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU).

Mesicnpeomemmunie céazu

Peanusarus MeXnpeIMETHBIX CBSI3€l IPU U3yYEHUH XMMHUH B 8 KJIACCE OCYILECTBIISIETCS Yepe3
UCIONIb30BaHWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHATHUH, TaK W TOHSITHHA, SBISIOIIUXCS
CUCTEMHBIMU JJIS OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.



OOmue ecTecCTBEeHHO-HAYYHBIC TIOHATHS: HAayYHBIM (DaKT, TUMOTE3a, TEOpHsS, 3aKOH, aHAIU3,
CUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HAOIOIEeHUE, SKCIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE.

Oduzuka: Marepus, aroM, DJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIBbI,
PallMOAaKTUBHOCTb, MOJIEKYIIA, SJCKTPUUECKUN 3aps/l, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, ra3, GU3NYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, TUIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJIbI, IMOJIE3HBbIE HCKOMAEeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkius

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMeHToB [[. M. Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEePUOJIOB, Kalus, KalbliUg W MX COCIWHEHUH B COOTBETCTBUM C TIOJIOKEHHUEM DJIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHABl XUMHUYECKOM CBSI3M. THIBI KPUCTALIMYECKUX PEIIETOK,
3aBHCHMOCThH CBOWMCTB BEIIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BUJ1a XMMUUECKOH CBSI3U.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKMX BEUIeCTB. XUMUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3IMYHbIM KJIaccaM HEOPraHWYEeCKUX COEIUMHEHUM, TI€HETUYeCKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccupukanuss XUMUYECKHUX peakiuid MO Pa3InYHBIM TMpHU3HAKaM (10 YHUCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTEIEHEeW OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, IO OOPaTHMMOCTH, MO0 YYaCTHIO Karaiam3aTopa). JK30- U IHIOTCPMHUYCCKHE
peaKkuu, TePMOXUMUYECKUE YPABHEHHUS.

[lonsiTne o ckopoctu xumuueckod peakiuu. [loHsTue 00 0OpaTUMbBIX W HEOOpaTUMBIX
XUMHUYECKUX peakuusx. [[oHATHE O TOMOTeHHBIX U TeTepOreHHbIX peakuusx. [loHsTHe o kaTamuse.
[TonsTe o xumuueckomM paBHOBecuu. DakTOPHI, BIMSIONIME Ha CKOPOCTh XMMHMUYECKON peakluu U
MOJIOKEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU,  JJEKTPOHHBIM  OadaHC  OKHUCIUTENBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBleHHE YpPaBHEHMM OKHUCIHMTEIbHO--BOCCTAHOBUTEIbHBIX
peaxkiuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopus >IEKTPONUTHYECKON AMCCOUMALMM. INEKTPOJUTHI U HEINEKTPOIUThl. KaTuoHsl,
aHUOHBI. MeXaHn3M AMCCOLMAIMN BELIECTB C Pa3IMYHBIMU BUAAMU XHUMHUYECKOW cBs3u. CreneHb
nucconuanui. CHUIIbHBIE U c1a0ble SJEKTPOIHTHI.

Peakuuu unoHHOro oOMeHa. YciOBHS NPOTEKaHUS peakUuid HOHHOrO OOMEHa, MOJHbIE U
COKpalll€éHHblE HOHHBbIE YypaBHEHHUs peakuuil. CBONCTBa KHCIOT, OCHOBAaHUW U COJIEM B CBETE
MIPEACTABICHUIN 00 JEKTPONIMTUUECKON aucconuanui. KauecrBeHHbIe peakiiuu Ha MOHBL. [loHsTHE O
TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HakoMJIEHHE ¢ MOJEISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTAaHMUECKUX BEUIECTB — METAJUIOB
u HeMmeTauloB (rpajgura M anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HaTpHsl), HCCIeI0BaHUE
3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKIMH OT BO3JCUCTBHS Pa3IUYHBIX (DaKTOPOB, UCCIICIOBAHHE
AJEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAIMM KUCIOT, ILIeNo4Yed M coiiel
(BO3MOHO HCIOJIb30BaHUE BUJIEO MATEPHAIIOB), IPOBEACHHUE OMBITOB, MILUTFOCTPUPYIOLIIUX TPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOTO oOMeHa (00pa3oBaHHME OCa/Ka, BBIICICHUE ra3a, 00pa3oBaHUE BOJBI),
OMBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUuil (ropeHue,
peakuuu pasjioKEHUs, COENMHEHHs), pPAclO3HaBaHWE HEOPraHWYEeCKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKLUN Ha MOHBI, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTajibl M MX coeJMHEHUSA

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBbIE CTENEeHU
okucienusa. CTpoeHne U (PU3MYECKHE CBOMCTBA NPOCTBHIX BELIECTB — TaJOreHOB. XHMHYECKHE



CBOWCTBA Ha mpuMepe xJyopa (B3aUMOJCHCTBHE C METaUlaMH, HEMETAJIaMM, IIeI0YaMH).
Xnopooaopoa. ComnsiHasi KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJIydeHUEe, MpUMeHeHue. JleiicTBue xmopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIoBeKa. BaskHelmume XI0puasl M UX HaX0XKIEHUE B IPUPOJIE.

O6mass  xapaktepuctuka dnemMeHTOB  VIA-rpynmbl. OCOOGHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe CTereH! okucieHus. CtpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOAA
U cepbl. AIoTpomHble MOAUGUKAIMM KHCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBoniopofi, cTpoeHue, (pu3nuecKkue u XUMHUECKUE cBOMcTBA. OKCHUIBI Cephl KaK MPeICTaBUTENN
KHCIOTHBIX OKcHIoB. CepHas KHCIOTa, (QU3MYECKHME U XUMHYECKHE CBoiicTBa (00mue Kak
MPEJCTaBUTENS KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIHMH, JIeXKAllie B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOco0a MoTy4YeHus cepHoi KUCIoThl. [IpuMenenue ceproil kuciotel. Conu cepHon
KHCJIOTBI, KAUeCTBEHHAsl peaklus Ha cynabaT-uoH. HaxoxeHue cepel U €€ COeTUHEHUI B PUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKaIolel cpeipl COCOUHEHUSIMU cepbl (KUCIOTHBIE JOXKAH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 MPEA0TBPAILEHUS.

OOmiass  xapakTepucTuka »3jeMeHTOB  VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMCHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MpUpPOAE, HU3NYECKHEe U XUMHUYECKHE
cBoiictBa. KpyroBopoTr azora B mpupoae. AMMHUAK, ero (pU3MYEeCKHe M XUMHUYECKHE CBOWCTBA,
noiyyenne U npuMeHenne. Coim aMMOHUS, UX (GU3NYECKHE U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE.
KauecTBeHHass peakiusi Ha HOHBI aMMOHHMs. A30THas KHUCIOTa, €€ MOJydeHHe, (U3NYECKUEe U
XMMHAYECKHE CBOWCTBa (oOmmMe Kak NpEeACTaBUTENs Kilacca KHCIOT | creruduyeckue).
Hcnonb30BaHWe HUTPATOB M COJICH aMMOHHMS B KaueCTBE MHHEPAJIbHBIX yI0OpeHUi. XuMUYEeCcKoe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE 0K, 3arpsi3HEHHE BO3/IyXa,
nmouBsl 1 BojmoéMoB). dochop, amnorponnbie Mogudukanuu dochopa, puzHUEecKre U XUMHUCSCKUE
croiictBa. Okcun ¢docdopa (V) u docdopHas kuciaora, GU3NYSCKHEC W XHUMHUYSCKHE CBOKCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

O6mass  xapakrepuctuka 31aeMeHTOB IVA-rpynnel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCJICHHs. YTJEepOoJ, aUIOTPONHble MOAU(UKAIMU, PACIpPOCTPAaHEHHE B
npupoje, (pu3nuecKue W XUMHUYECKHE CBOWCTBA. AncopOrus. KpyroBopoT yriiepoga B mpupoje.
Oxcuasl yriepoja, ux (u3Mueckne M XUMHYECKHE CBOMCTBA, JEWCTBHE HA JKHBBIE OPraHU3MBI,
MOJIyYeHHE U NIPHUMEHEHHE. OKOJOTMYecKhe MpoOsemMbl, CBA3aHHbIE C okcuaoMm yrieponaa (IV),
TUIIOTE3a II100aJIbHOr0 MOTEIUIEHUS KJIMMaTa, MapHUKOBbIM 3¢ dekt. YronpHas KucnoTa u e€ coiu, ux
¢usnveckne W XHWMHYECKHE CBOICTBA, IMOJlydeHHE M TpuMeHeHne. KauecTBeHHas peakmus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH M CEJIbCKOM
XO3SIICTBE.

IlepBoHauabHbIE MOHATHA 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHMSX yriepoja (MeTaH,
9TaH, OTHWIEH, aleTHJIeH, J5TaHOJ, TJHIEPHUH, YKCYCHas KHUCIoTa). lIpupoaHble HMCTOYHHKH
YTJIEBOAOPOIOB (YroJib, MPUPOAHBIA a3, HePTh), MPOIYKTH UX MepepaboTKu (OEH3MH), UX pPOJib B
OBITY ¥ TpOMBIIIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCNIKAX, YIIIEBOAAX
— M UX POJM B XKHM3HM 4YeloBeka. MarepuaabHOE €IUHCTBO OPraHMYECKUX W HEOPraHMYeCKHX
COECIMHEHUM.

Kpemuuii, ero gusnueckue U XMMUYECKHE CBOICTBA, MoOdydyeHUe U npuMmeHeHue. CoequHeHus
KpeMHusi B mpupone. OOmue npencrasienus o0 okcuae kpemHus (IV) um kpemHHEBOW KucIoTe.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelne cTpouTeIbHbIe MaTepHaIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOoH, 3kene300eToH. I[Ipobrmembl 0€30MacHOTO HCHOJb30BaAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

N3yuenne oOpa3lloB HEOPraHUYECKHX BEIECTB, CBOMCTB COJSHOW KHUCIIOTBHI, HpPOBEIECHUE
Ka4eCTBEHHBIX pPEaKIWi Ha XJIOPHA-MOHBI M HAONIOIEHHE TPU3HAKOB HMX TPOTEKAHUS, OIBITHI,
oTpaxkaromue (QU3MUECKHe W XUMHUYECKHE CBOMCTBAa Tajlor€eHOB M HUX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNWE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpa3namMu XJOPUJOB (TaJOr€HUOB),
O3HaKOMJIGHHE ¢ oOpa3lmaMu cepbl M €€ COeIMHEHMAMH (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEpPHAIOB),  HAOJIOJEHWE  TMporecca  OOyriMBaHUsA ~ caxapa  1OA  JICHCTBUEM



KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3YyUYE€HHE XHUMHMUYECKHX CBOWCTB pa30aBICHHON CEpHOM
KHCIIOTHI, TMPOBEJACHUE KAueCTBEHHOW peakuuu Ha cyiabhaT-HOH M HaOMIOJeHHE MpU3HaKa €&
NPOTeKaHHs, O3HAKOMIJIGHHME C (DU3MYECKHMMM CBOWCTBaMH a30Ta, (ocdopa W HX COeIMHEHHN
(BO3MOXHO HCIIOJIL30BAHME BHUICOMATEPUATIOB), 0Opa3laMu a30THBIX U (PocopHBIX ymOOpeHUA,
nojiy4eHue, coOupaHue, pacro3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, MPOBEACHUE KaYeCTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (hocdaT-HOH U M3yuyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHON a30THOW KHCIOTHI C MeAb0 (BO3MOYKHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB),
M3Y4YeHHE MOJeNiell KPUCTAIUIMYECKUX pemEToK anmasza, rpagura, QyiiepeHa, 03HAKOMJICHHE C
MPOIECCOM  aJICOPOLIMU  PACTBOPEHHBIX  BEIIECTB AKTUBHUPOBAHHBIM YITIEM U yCTPOHCTBOM
MIPOTUBOra3a, MOJy4YeHHe, COOMpaHue, pAClO3HABaHME U H3YYCHHE CBOMCTB YIJIEKUCIIOTO rasa,
MPOBE/ICHNE KAaYeCTBEHHBIX PEaKUMi Ha KapOOHAT M CHJIMKAT-MOHBl M HM3y4YCHHE IMPH3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIMEH  CHWIMKATHOM  IMPOMBIIIJIEHHOCTH,  PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxHeHne HeMeTallIbl U UX COCIUHEHU.

MeTaJuibl M UX COeIMHEHUS

OOmiast XapakKTepuCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IOJIOKEHHS B
[lepuonnueckoii cucteme xumuueckux aemeHToB JI. . MenpaeneeBa u crpoenus atomoB. CTpoeHue
METaJJIOB. MeTajuinyeckas CBsI3b U METaNInYecKasi KpUCTAIINYECKasi pelETKa. DIEeKTPOXUMUUECKUN
psan HampsbkeHud MetayuioB. Dusnueckue M XMMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoOsl
M0JIy4eHus1 MeTasuioB. [IoHATHE O KOPPO3UHM METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HHU.
Crnnagsl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[llenounble MeTayibl: noNoKeHUE B Ilepmoamyeckoil cucteMe XxuMHU4ueckux anemeHtos [, U.
MenaeneeBa, CTpOeHUE UX aTOMOB, HaxoxkJaeHue B npupoje. Ousznueckue u XMMHUECKHE CBOWCTBA
(ma mpumepe Hatpust U Kaius). OKCUIBI U TUAPOKCHIBI HaTpusi U Kanus. [I[puMeHeHHe MmIeT0uHbIX
METAJUIOB U UX COECIMHEHUM.

[IlesrounO3eMENBbHBIE METAUIBI MAarHUM W KaJdbLUW: IOJOKeHue B Ilepmonmndeckoil cucreme
xumuyeckux anemeHToB /. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HaXOXKIEHUE B NIPUPOJE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHus M Kalblusa. BaxkHeimme coeMHEHUsS KaabIus (OKCHI,
TUAPOKCH, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: mnonoxkenue B llepuommueckoi cucreme Xxumudeckux dyemeHtos J[. .
MeHneneeBa, CTpOGHHE aToMa, HaxoxXIeHue B mpupoae. Dusndyeckue M XUMHUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIa M THIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenne B Ilepuoanueckoil cucreme xumuueckux sneMeHtoB J[. M. Mennaeneesa,
CTpOEHHE aToMa, HaXoXJeHue B npupoze. Pusznyeckue U XMMHUYECKHUE CBOMCTBaA »kene3a. OKCHIbI,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U OTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HakomJieHHe ¢ oOpa3ljaMM METaUIOB M CIUIABOB, UX (PU3MYECKMMH CBOWCTBAMHM, M3ydCHHE
pe3yIbTaTOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAaHHE BHUACOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbLUsg U HATPUS C BOJOM (BO3MOKHO UCIIOJIb30BAaHUE BUIECOMATEPUAITIOB),
HCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHUCIOpOA€ (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIUH Ha HOHBI:
MarHus, KajabIus, aTFOMUHUS, IMHKA, Kene3a (I1) u xenesa (I1), menu (11), HabmroneHue u onucanme
MIPOLIECCOB OKpAIIMBaHUS TUIAMEHW MOHAMH HATPHS, KIS M KaIbIHs (BO3MOXXHO HCIOJBE30BaHUE
BUJIEOMATEPHAIIOB), HCCIEeI0BaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMHUHHUS M TUAPOKCUAA
LIMHKA, pelIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeilre MeTaibl U UX COSTUHEHUS.

XuMus M OKpyKamoLas cpeaa

BemecrBa u Mmarepuasibl B IIOBCEIHEBHOM XU3HM 4YellOBEeKa. be3onmacHoe HCIIONb30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIib Npu XUMHUYECKHX 05KOTax M OTPaBICHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKpY)KAWoIIeH cpelapl (ImpelaenbHas TOMyCTUMas KOHIIEHTpaUs
Beniects, nanee — [1JIK). Ponb xumMuu B penieHun 3K0J0rn4ecKux MpooieM.

Xumuueckuii IKcnepumenm:

N3ydenue oOpa31ioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHbIE MaTepUabl).



Mesxxcnpeomemnmvie céasu

Peanmzarus MexxnpenIMeTHBIX CBsI3el NMPU W3yYEHUH XHMHUH B 9 Kllacce OCYIIECTBIISETCS Yepes
HUCIIOJIB30BaHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYUHbBIX HOHSITI/If/’I, TaKk H HOHHTHﬁ, SABJIAOIINXCA
CHCTEMHBIMH ISl OTJCIIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOmue ecTecTBeHHO-HAYYHbIC TOHSATHS: HAYYHBINH (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, KJIacCU(pHKALHS, IEPUOAUIHOCTD, HAOIIOICHUE, IKCIICPUMEHT, MOJICITMPOBAHUE, U3MEPEHHE,
MO/IEIIb, SIBJIGHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTOTHs, MaTepHaIbl.

dusuka: MaTepusi, aTroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWA, H3O0TOIIBI,
PaarOaKTHBHOCTb, MOJICKYJIA, IEKTPUYCCKUI 3apsijl, MPOBOJHHUKH, MOJTYIPOBOJHUKH, TUIICKTPHKH,
(GOTOdJIEMEHT, BEIECTBO, TeNo, O0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Ta3, pacTBOD,
PaCTBOPUMOCTb, KPUCTAJUINYCCKAA peL[IéTKa, CIIJIaBHI, (1)I/I3I/I‘-IGCKI/IC BCJIMYHMHBI, CAUMHUIBI U3MCPCHU,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, COJHILE.

buonorusi: ¢QorocunTes, npixaHue, Ouocdepa, IKOCHCTEMA, MHHEPAIbHBIC YIOOpEHHS,
MHKPOAJIEMEHTBI, MAKPOIJICMEHTBI, IUTATEIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOIMAEMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMbl OCHOBHOT'O 00IIIeT0 00pa3oBaHus JOCTHTAIOTCS
B X0J/l¢ 00y4eHHUs] XMMUU B €IMHCTBE Y4eOHOHW M BOCIUTATEIbHOH JEATENbHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOILIECTBE MpPaBWJIaMH W HOPMaMH IIOBEJECHHUA M CIIOCOOCTBYIOT Hpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATTU3AIMH 00yUJaIOIIUXCS.

JINYHOCTHBIE Pe3ybTATHl OTPAKAKOT FOTOBHOCTh 00YYaIOIINUXCSI PYKOBOJCTBOBAThHCSI CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMl M PACIIMPEHUE ONbITAa JESATEIHOCTH HAa €€ OCHOBE, B TOM
YHCJIe B YACTH!

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

- LEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY U HAyYHOMY
HACJIEUI0, TIOHUMaHWs 3HAYEHUS XMMMUYECKON HAyKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTH BJIQIETh JOCTOBEPHOM HH(popManMed O MepefoBbIX JOCTHKEHMSIX M OTKPBITUAX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00 yCTpOWCTBE MUpa U
00111eCTBa;

2) rpaKAaHCKOT0 BOCTIMTAHMA:

- TpEeACTaBICHUS O COLMAIBHBIX HOpMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOLICHUHA B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO M0JIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM M JIpYr'MX BHAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HoOoOpa3HON COBMECTHOHM JESTEIbHOCTH NpPU BBIMOJHEHWH YYEOHBIX, IMO3HABATENBHBIX 3a/ad,
BBIMOJIHEHUM XHMHYECKHUX JKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCE 3TOM Y4eOHOH MAEATeNbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE MOBEACHUE U MOCTYINKH CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX M IPABOBBIX
HOPM € Y4ETOM OCO3HAHMS MOCIEACTBUIM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

- MHUPOBO33PEHYECKUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKHM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAay4yHOM KapTHHBI MHpa, NPEJICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

- [I03HABaTelbHbIE MOTHUBBI, HAIpPABIEHHbIE HAa TMOJIYYEHHE HOBBIX 3HAHUM MO XUMHH,
HEoOXOAUMBIE Il OOBSICHEHUS HaOJII0JJaéMbIX MPOIECCOB M  SBIEHHH, IO3HABATEIbHOM,
MH(OPMALIMOHHONW W YMTATENbCKOM KYyJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOATEIbHOW paboThl ¢
y4eOHBIMM TEKCTaMH, CIPABOYHOM JHUTEpaTypod, MAOCTYMHBIMH TEXHHUUYECKUMH CpEeACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

- HMHTepec K OOYYEHHI0O U TO3HAaHUIO, JII0OO3HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONW M HCCIEIOBATENBLCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

- OCO3HAHUE LIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/JOPOBBIO, YCTAHOBKH Ha
3J10pOBBIM 00pa3 )KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJI, HApPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMS TpaBuwil O€30MacHOCTH TpH
oOpallleHuU ¢ XUMUYECKIMHU BEIIECTBAaMH B ObITY U pealbHOU KU3HU;

5) TPy/0BOT0 BOCIUTAHUS:

- MHTEpEeC K MPAKTHUYECKOMY HM3y4YeHHUIO Mpodeccuil U Tpyaa pa3audyHOro poja, YBaXeHHE K
TPYAYy M pe3ysbTaTaM TPYIOBOW AESITEIBHOCTH, B TOM UHCJIE HA OCHOBE NMPUMEHEHMS MPEIMETHBIX
3HAHUU MO XMMHHU, OCO3HAHHBIM BHIOOP MHAMBHIYATbHON TPAEKTOPHUH MPOJOJIKEHUS 00pa30oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB U



MOTPEOHOCTEH, YCHEmHON MPOPEeCCHOHANBHON AEATeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHIA,
TOTOBHOCTb aJalTUPOBAThCS B MPO(ecCcHoHABbHOI cpeie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHMUS:

- DKOJIOTMYECKU 11eJIecO00pa3Hoe OTHOIEHHE K MPUPOAE KaK HCTOUYHUKY >KM3HHM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHHWS, MOHMMAaHUE IIEHHOCTH 3J0poBoro M Oe3zomacHOoro obpasza >XU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U ICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHUE
LEHHOCTH COOJIOICHUSI MpaBWJI OE30MacHOr0 MOBEIACHUSA MpH paboTe C BEIIECTBAMHU, a TaKXKE B
CUTYaLUSX, YTPOXKAKOIIUX 30POBBIO U KU3HU JIOJIEH;

- CIIOCOOHOCTH INPUMEHSATHh 3HAHUSA, MOJIy4daeMble NPU U3YYEHUM XUMMHM, ]IS pElIeHUs 3ajad,
CBA3aHHBIX C OKPY’KaOIEW MPUPOJHON CPEAOM, AJI MOBBIIIEHUS YPOBHS 3KOJOTHUYECKOU KYJIbTYpHI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa JKOJOTHMUECKUX MpoOIeM M MyTel MX pELICHUs MOCPEACTBOM
METOJ0B XMMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKAaTUBHOHN U COLIMAJIBHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMeranpeaMETHBIX pPE3YyJIbTAaTOB BBIACISAIOT 3HAYMMbIE I (DOPMUPOBAHHS
MHUPOBO33PEHHUs OOIeHAyYHbIE MOHATHS (3aKOH, TEOpHWs, NPHUHLMI, TUMOTe3a, (GakKT, CUCTEMa,
IIPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOpbIE MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THUX MPEAMETOB (POpMHpPOBATH MPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpCaJbHble YueOHblE JEHCTBUS (TIO3HABAaTEJbHBIE,
KOMMYHHKATHUBHBIC, PpETYJSTHBHBIC), KOTOpble oOecrneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JESITENbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHBIE YUeOHbIe AeCTBUS

ba3oBble JJornyeckue AeicTBHA:

- YMEHHUS UCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBILUIEHUS P OCBOEHUU 3HAHMN: pACKpbIBATh
CMBIC]I XUMHUYECKUX MOHATHH (BBIACTATh MX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMU TIOHATUSMH), UCHOJB30BaTh MOHATHS i OOBSICHEHHs] OTIACNbHBIX (DAaKTOB U SIBJICHMIA,
BEIOMpATh OCHOBAHHSI W KPHUTECPUHM JUIS KIACCH(PUKAIUU XUMHUYCCKHX BEIICCTB M XUMHYCCKHX
peakuuii, ycTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXKIY OOBEKTAMH H3Y4YEHUS, CTPOUTH
JIOTUYECKHE paCCyXJIeHUsl (MHIYKTUBHBIC, JCNYKTUBHBIC, IO aHAJIOTUM), JAEJiaTb BBIBOJABI U
3aKJIFOYEHUS;

- YMEHHE MPUMEHSITh B TPOIECCEe TMO3HAHUS TMOHATUS (MPEAMETHBIE U METaNpPEeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, UCHOIb3yeMble B XHMHH, MPEoOpa3OBbIBATh IIHPOKO
MpPUMEHsSIEMblEe B XMMHUU MOJEJIbHBIE MPEJICTaBICHUS] — XUMHYECKMH 3HAK (CHMBOJ 3JIEMEHTA),
XuMHuueckas (GopMmyna U ypaBHEHHE XMMHUYECKOH peakluy — MpU PelIeHUH y4eOHO-T03HABATEIbHBIX
3a1a4, ¢ y4€TOM ITHX MOJENIbHBIX INPEACTABICHUN BBIABIATH M XapaKT€PU30BATH CYIICCTBEHHBIE
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBISITH OOIINe
3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBA3W W IPOTHUBOPEUYMsS B H3Y4aeMBIX IpoLeccax M
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBHSA:

- YMEHHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NIO3HAHUS, A TAKKE B
KauecTBE OCHOBBI JUIsi (DOPMHpOBAHHS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHU;

- TpuoOpeTeHHe OmbITa MO I[UIAHUPOBAaHUIO, OpPraHM3alMM M TPOBEACHHUIO YYEHHYECKHX
HKCHEPUMEHTOB, yMEHHe HaOII0/aTh 3a XOJOM IpOIecca, CAMOCTOSTENbHO MPOTHO3UPOBATH €ro
pe3ynbrat, (opMmynupoBaTh 0000IIEHHS M BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHMSI, COCTABIIATh OTYET O MPOAETIaHHOM padorTe.

PabGora ¢ undopmanmeii:

- YMEHHE BBIOMpAThH, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IHYHBIX BHIIOB U
dbopM TpelCTaBICHUs, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYJSpHas JUTEpaTypa
XUMHYECKOTO COJIepKaHMsI, CIPABOYHBIE TOCOOUs, pecypchl VMHTepHETa), KpUTHYECKH OIICHUBAThH
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;



- YMEHHE NPUMEHSTH Pa3IUYHbIe METOIBlI M 3alpoCchl MPU MOUCKE M OTOOpe MH(POpPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIMIOJIHEHUS Y4e€OHBIX U MO3HABATENIbHBIX 3a/a4
OmpeAeN€HHOr0 THIA, NPUOOpPETEHWE OomnbiTa B 00JACTH HCIIOJIB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQZICHHE KYJIbTYpOW aKTHBHOI'O HCIOJB30BAHUSA Pa3IMYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSATENIBHO BHIOMpATh ONTUMAIBHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALIUU
U WUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, IpYrumu dopMaMu
rpaduKu U UX KOMOWHAIUSAMU;

- YMEHHUE HCIOJb30BaTh W aHAIM3UPOBaTh B IIpoliecce y4yeOHOW U HCCIIe0BaTeNbCKON
JESITeIbHOCTH MH()OPMAIMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIIOpTa Ha
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON CpeIbl.

KoMMyHHUKaTHBHbIE YHHBepcaJbHble Y4eOHbIe 1elCTBUSA:

- YMEHUS 3aJ1aBaTh BOIMPOCHI (B XOj€ auajgora v (WiM) TUCKYCCUH) MO CYIIECTBY 00CYyK1aeMon
TEMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHLHO BBIOIHEHHS MTPEIOKEHHON 3a1a4H;

- YMEHHUS MPEACTaBIATh MOTyYeHHbIE PE3yJbTaThl MO3HABATEIBHON JNEATENBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIIO PE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(1abopaTopHOro oOmbITa, JaOOPAaTOPHONW PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
IIPOEKTA);

- YMEHHsS y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIbHOU H
MCCIIEIOBATEILCKON JICATEIIFHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE yuéTa OOIMIMX
WHTEPECOB M COIJIACOBAHMS MO3UIUK (0OCYXJIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOp/MHAIMSI COBMECTHBIX JCHCTBUH, ONpE/IeICHNEe KPUTEPUEB 1O OIEHKE KayecTBa BBITOJHEHHOU
paboThI U ApyTHUE).

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbI€ AelicTBUA:

- YMEHHE CaMOCTOSITENILHO OINPEAENSATh ILEeNU AeATeIbHOCTH, IIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEILHOCTh, BHIOMPATh Hamboee
s¢dekTrBHBIE CIOCOOBI pelIeHUs y4eOHBIX M MO3HABaTENbHBIX 3a]a4, CAMOCTOSITEILHO COCTaBISAThH
UM KOPPEKTHPOBATh IPEUIOKEHHBIM AJITOPUTM JECUCTBUM IPU BBIIOJIHEHUU 3aaHUM C YYETOM
MOJIyYeHUsI HOBBIX 3HAHUUA 00 H3y4yaeMbIX OOBEKTaX — BEHIECTBAX M pPEaKIUsiX, OIIEHUBATH
COOTBETCTBHE IOJIYyUEHHOTO pe3yJibTaTa 3asBICHHOM 1€, YMEHHUE HCIIONb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, Tpe/laraeMble B YCIOBUH 3a/laHU.

MNPEJIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMETHBIX PpE3yNbTaTOB IO OCBOEHHUIO  O0S3aTENBHOIO  COJEpIKaHus,
YCTAaHOBJIEHHOTO  JaHHOW  (QenepanbHOM  paboueil  mporpamMmoi,  BBLAENSAIOT:  OCBOCHHbBIE
o0yJaroIMMUCs Hay4Hble 3HAHMs, YMEHHUS U CIIOCOObI AEHUCTBUI, crienuduueckue s MpeIMEeTHOMN
obmacti «XuUMHUS», BUIBl JEATETBHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €ro HHTEPIpETaIlnH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYALUIX.

K koH1y 00y4yenus B 8 ki1acce rmpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

- PacKpbIBaTh CMBICTI OCHOBHBIX XUMHUYECKHX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKAN AJIEMEHT,
IIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAas), BaJEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi JOJS XMUMHMYECKOrO 3JEMEHTa B COEAMHEHHH, MOJAPHBIA OO0OBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYEcKas peakius,
KJaccu(UKalusl peaknuid: peakMM COEAWHEHMs, PEaKIUHM pa3JIOoXKEeHUs, PEeaKIHUU 3aMelIeHus,
peakuuu oOMeHa, 3K30- M SHIOTEPMHUYECKHE pEaKIuu, TEraoBod 3¢ (deKT peakiuu, siApo aroma,
AJIEKTPOHHBIA CJOM aroMa, aTOMHas OpOUTal b, PaJUyC aTOMa, XUMHYECKas CBs3b, MOJSpHAs U
HEMnoJisipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PAacTBOpP, MaccoBas o
BelIecTBa (MIPOLEHTHAs! KOHLIEHTPAIHs) B pacTBOPE;

- WUTFOCTPHPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX IMOHSATHH W MPUMEHSTH TH TOHSITHS
IIPU ONKMCAHHUU BEIIECTB M UX MPEBPAICHUH;



- UCIOJB30BaTh XMMHUYECKYIO CHUMBOIIMKY JUISl COCTaBJICHUs (OPMYIN BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIUIL;

- OTpEEIATh BJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENICHb OKUCIICHHS
AJIEMEHTOB B OWHApHBIX COEAUHEHMSIX, NPUHAIJICKHOCTh BEIIECTB K OIpeAeaEHHOMY KIaccy
coenHEeHUil 1o ¢GopmynaM, BHJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs M WOHHAs) B HEOPTaHUYECKUX
COC/IMHEHMSIX;

- packpbeiBath cMmbici Ilepuogmueckoro 3akona JI. WM. MenpgeneeBa: Ie€MOHCTPUPOBATH
[IOHUMAaHUE TEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT MX IIOJOKEHHUS B
[lepuognueckoil cucreMe, 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo

- ONKCHIBATh U XapaKTepu3oBaTh TabmuuHyto (popmy Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB: pa3lIuyaTh MOHATUSA «TJaBHas moarpynna (A-rpynma)» u «mobouyHas noarpymma (b-
TpyIIa)», Majible U OOJNbIINE NEPUOJbI, COOTHOCHUTh O0O3HAYCHHS, KOTOPBIE MMEIOTCS B TaOIuUIle
«Ilepuoguueckas cucrema xumudyeckux daemeHtoB JI. WM. MeHgeneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij sijipa, oOIee 4HciIo
ANIEKTPOHOB U paclpepeNieHUe UX 0 ANEKTPOHHBIM CIIOSM);

- KJaccu(UIUPOBATh XWMHYECKHE JJIEMEHTHl, HEOPTaHWYECKHE BEUIECTBA, XHMHYECKHE
peakuu (Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEILIOBOMY 3 (heKTy);

- XapakTepu30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKUE CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE NPUMEPAMH MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKuuii;

- NPOrHO3UPOBATh CBOMICTBAa BELIECTB B 3aBHCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH TIPOTEKAHMS XUMHUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSAX;

- BBIYHCIIATh OTHOCUTEIIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOJIO
XHUMHAYECKOTO AJIEMEHTa 10 (POpMyJie COCIMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOINUTH
pacy€Thl 10 YPAaBHEHUIO XUMUYECKON peaKuu;

- INPUMEHSTb OCHOBHBIE ONEPALUU MBICIUTEIBHON JEATENIbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 0000IeHne, CUCTEeMATHU3AlHI0, KIAaCCU(PHUKAIUIO, BBISIBICHHE MPUYMHHOCIEICTBEHHBIX
CBSI3€M — NIl M3y4YEHUsS] CBOWCTB BEUIECTB U XMMMUECKHUX PEAKIIUN, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT (peabHBIN 1 MBICIIEHHBIH );

- CJIe1I0BaTh IPaBUJIaM MOJIb30BaHUs XMMUUYECKOM MOCy 101 U 1a00paToOpHbIM 000pyI0BaHUEM, a
Tak)ke MpaBHJaM oOpallleHus C BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU MO BBITOJIHEHUIO
J1a00pPaTOPHBIX XUMHYECKUX OIBITOB IO TOJYUYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIa
U KHUCJIOpOJa), IMPUTOTOBIEHUIO PACTBOPOB C OIpPENeNEHHONM MaccoBOW J0ield pPacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M MPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB
ienouel ¥ KUCIOT C MOMOIIBI0 HHIUKATOPOB (JakMyc, ¢heHondTaaerH, METUIOPAHK U IPYTHeE).

K koHIy 00y4yeHus B 9 Kkj1acce rmpeiMeTHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHI:

- pacKphIBaTh CMbBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHUIATELHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakliys, XUMUYecKasl CBS3b, TEIJIOBON
a¢deKkT peaknuu, MOIb, MOJSAPHBIA O00BEM, pPacTBOpP, OIEKTPOIUTHI,  HEIIEKTPOJUTHI,
ANEKTPOIUTHYECKAs TUCCOIMAIIMS, PEaKIIU HOHHOTO OOMEHa, KaTaJu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpaTUMBIC PEAKIHH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC DPEAKIIMH, OKHCIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHUE W BOCCTAaHOBJIEHUE, AJJIOTPONHUS, aMPOTEPHOCTh, XMMHUYECKas CBS3b
(KoBasieHTHAsl, MOHHAs, METAJUIMYECKAsl), KpUCTAIIIMYECKass PEHIETKA, KOPPO3UsI METAJJIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW PEaKLUH, IpeAesbHO gomyctuMas koHneHnTpanus [1JIK Bemecrsa;

- WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSATUN M MPUMEHSATH 3TH MOHSATHUS
MIPU OTIMCAHUH BEIIECTB M MX MPEBPAICHUH;

- UCIOJNB30BaTh XMMHYECKYIO CHUMBOIIMKY JUJISI COCTaBICHHsI (hOpPMYIN BEIIECTB U YpPaBHEHMIA
XUMHYECKUX PEAKIINI;



- OIpEeneisITh BAJICHTHOCTb M CTENEHb OKHUCIIEHUS XMMHMUYECKHUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, IPUHAMIECKHOCTh BEHIECTB K ONPEIEIEHHOMY KJIACCy COCOUHEHUH II0
dbopmynaM, BHI XHMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPTaHUYECKHUX
COEAMHEHUSX, 3apsA] HMOHA IO XMMHYECKOH (opmyie, XapakTep cpeibl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOIO BEILIECTBA;

- packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. M. MenneneeBa U I€MOHCTPUPOBATH €ro
MOHMMAaHME: OIUCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ileproauueckoii cuCTEMBI
XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh IOHATUS «IJaBHasg mnoarpynna (A-rpynma)» M «11obodHas
noxrpymnna (b-rpymnmna)», mansie 1 0oJbIIME TEPUOJIBI, COOTHOCUTH 0003HAYCHHM I, KOTOPBIE IMEIOTCS B
NepUOJNYECKON Tabiule, C YHCIOBBIMM XapaKTEPUCTHKAMM CTPOEHUS aTOMOB XHMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj si/ipa, O0Ilee YUCIIO AJIEKTPOHOB U PAaCIpEesIeHUe UX MO AIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JIEMEHTOB M UX COEAMHEHUH B
Ipesieax MajbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

- KjJaccu(uUUpOBaTh XHWMHYECKHE JJIEMEHTbl, HEOPraHWYeCKUEe BELIECTBA, XHUMHYECKHE
peakiuu (MO YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o
W3MEHEHMIO CTETeHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

- XapaKkTepu30BaTh (OMHUCHIBATH) OOIMIME M CTIENU(PUIESCKHE XMMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, IOATBEP)KJasi ONHMCAHWE IPUMEpPaMH MOJEKYJSAPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKuii;

- COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLMALMHU KUCIIOT, IEJI0UEN U COJIEH, TIOJIHbIE
U COKpalll€éHHbIE ypaBHEHHUS peakUuid HOHHOIO OOMEHa, YpaBHEHHs peakluil, MOATBEPKIAOLINX
CYLIECTBOBAHHME FEHETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KI1aCCOB

- packpblBaTh CYUIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

- IPOTHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
IIPOTEKAHUA XUMHMYECKMX IPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSAX BBIYMCIATH OTHOCUTEIIBHYIO
MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO JIEMEHTa 1o (hopmyiie
COEMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUUECKON
peakuuu;

- coOMI0aTh MpaBuiia MOJIb30BAHUSA XMMUYECKON NOCYI0H U 1TaG0paTOPHBIM 000PYJOBaHUEM, A
TaK)Ke MpaBUjia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIHUSMHU I10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB IO MOJIYYEHHIO U COOMPAHUIO Ira3000pa3HbIX BEIECTB (aMMHUaka
U YTJIEKHUCIIOTO rasa);

- TPOBOJAUTH pPEAaKLUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIM COCTaB pPAa3jIM4YHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpoMUa-, HOAUA-, KapOoHaT-, ocdar-, CHIHKaAT-, Cyabdat-,
TUIPOKCU/I-NOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, MIPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

- INPUMEHATb OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHCTEMAaTH3alli0, BBISIBICHWE NPUYMHHO-CIEJICTBEHHBIX CBSI3ed — s
U3Y4YEHHs CBOMCTB BEIIECTB M XMMHYECKHX PEaKLUH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUSA —
HabIt0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICIICHHBII).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne i/ KoMecTBO Y2COB DJieKTpoHHbIE (HM(POBHIE) 06pa3oBaTebLHbIE
HanmeHoBaHMe pa3eioB U TeM IPOrpaMMBbl PECypChbI
Bceero KP IIP
Pa3nea 1. [lepBoHayaabHble XHMHYECKHE MOHATHS
11 Xumus — BaxHas 001aCTL, ECTECTBOSHAMA 1 5 2 bubmuoteka [{OK https://m.edsoo.ru/7f41837c
MTPAKTUIECKON JCSITEILHOCTH YEeJIOBEKA
1.2 BemiecTBa 1 XuMu4yecKkue peakiuu 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Wtoro no pazneny 20
Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.llonsitue o kucinorax u comusix 8 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [loHsiTHE 00 OCHOBaHMSIX 9) 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEUHEHUN 11 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKIuu

MenneneeBa. CTpoeHne aToMoB. XUMHYeCKast

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema

3.1 xuMuueckux snementoB J[. . Menpene-eBa. 7 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
Crpoenue atoma
3.2 Xumiraeckas cssh. OKHCIHTEILHO- 8 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTENIbHBIC PEAKIIHH
Wroro no pazneny 15 bubmuoteka [{OK https://m.edsoo.ru/7f41837c
PeszepBHOe Bpemst 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KVIACC

Ne o/ HanMeHoBaHHe PasIeIoB I TeM MPOrPAMMEI KosnuecTBo yacos JJieKTpOHHBIE (LU (PPOBBIE) 00pa3oBaTeIbHbIE
Bcero KP IIP | pecypchl
Pa3znes 1. BeniecTBO U XUMHYeCKHE PeaKIIUU
11 [osropenie u yr1ybienue snanuii 0CHOBHEIX 5 1 bu6nuoreka L{OK https://m.edsoo.ru/7f41a636
paszienoB Kypca 8 kiacca
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIMM 4 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
13 IMEKTPOIMTHHECKAT AUCCOUUALNUS. XUMHIECKHE 8 1 1 | Bubauoreka LIOK https://m.edsoo.ru/7f41a636
pEaKIMU B pacTBOpax
Hroro no pazneny 17
Pa3nes 2. HemeTa/u1bl M MX COeIMHEHHS
21 | Qfuan xaparepenica X neveror 4 1 BuGmorera LIOK hitpsiim.edsoo. /71412636
2.2 Obmas XAPARTCPHETIIG XHMUHCCIHX SACMEHTOR 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
VIA-rpynmnel. Cepa u €€ coeluHeHus
2.3 OOmast XapaKTEpHCTHKA XMMHIECKHX SIICMEHTOR 7 1 | Bubauoreka LIOK https://m.eds0o.ru/7f41a636
VA-rpynnsl. A30T, pocdop 1 UX COeUHEHUS
2.4 O01as XapakTepUCTHKE XHMHUCCKHX JNEMEHTOR 8 1 2 | Bubmmorexa LIOK https:/m.edso0.ru/7f41a636
IVA-rpynnel. Yriaepoa U KpeMHUN U UX COEUHEHMUSI
HToro no pazneny 25
Pa3nes 3. MeTa/liibl M HX COeAMHEHUS
3.1 OO01111e cBOICTBA METAIIIIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxuelmme MeTauTbl U KX COCTUHCHUS 16 1 2 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
Wroro no paznery 20
Pasnen 4. Xumus u okpyxamonias cpeaa
4.1 ‘ BeniectBa 1 MaTepualibl B XKH3HHU YeJIOBEKA 3 bubmmoreka I[OK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoOAM9eCTBO YaCOR HMara DJIeKTpOoHHbIe HU(pPOBbIE
n/n Tema ypoka u3ydeHusi| 00pa3oBaTe/IbHbIE pecypchl
Bcero | KP P

1 [Ipenmer xumun. Ponp XuMHUM B KU3HU YEIOBEKA. 1 bu6mmoreka [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TTO3HAHMS B XUMHUHU 1 buGmiorexa LIOK

https://m.edsoo.ru/ff0d227e
IT o] «I
patop P patt https://m.edsoo.ru/ff0d23dc
12a00paTOPHBIM 000PYIOBAaHUEM)

4 UucTtsie BemecTBa u cMecu. CiocoObl pa3iesieHust 1 bubnunoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha bubnuoreka [IOK

5 . 1 :

IIpUMEpEe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edso0.ru/ff0d28c8
bu6mmoreka [IOK

6 ATOMBI H MOTIeKYTb1 . https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnuotexa [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIIOKHBIE BEMIECTBA 1 bubmiorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK

https://m.edsoo0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas

10 ¢dbopMmyna. BaneHTHOCTh aTOMOB XUMUYECKHX 1 bubmorexa [IOK

’ https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB

11 OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS 1 bubnuorexa [IOK
MOJIEKYJIIpHast Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1019 XHMHAYECKOT0 JIEMEHTAa B 1 bu6mmoreka [JOK
COCAUHEHUU https://m.edsoo.ru/ff0d350c

13 KonnuecTtBo BemecTBa. Monb. MosisipHas macca 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMUUYECKast bubmuoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBus NPOTEKAHUS XUMUYECKUX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChI BEIIECTB. XUMUYECKUE bubnmoreka [JOK
YPaBHEHHUS https://m.edso0.ru/ff0d3b88
17 Brruncnenus konudyecTBa, Macchl BELIECTBA 10 bubmmorexa [IOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHuecKUX peakiuii (CoOeTuHEeHMs, bubnmoreka [JOK
pa3NioKeHUs1, 3aMeIeHrs, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIIONIEUCT. bubnuoreka [IOK
O06o0muIeHne U cucTeMaTH3aIMs 3HAaHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padorta Nel no teme «Bemiectsa u bubnuoreka [IOK
XUMHUYECKUE PEAKITUN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zoB. CocraB Bo3ayxa. Kucinopon bubnunoreka [JOK
— JJIEMEHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 ®u3NYECKNE U XMMUYECKHE CBOMCTBA KUCIOPOIa bubnuotexa [JOK
(peakuuu okucienus, ropenne). [lonstue o0 okcumax https://m.edsoo.ru/ff0d4614
23 CriocoOsl MosTyueHus: KUCI0po/ia B JIa0opaTOpUH U bubnuotexa [JOK
MIPOMBINIIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
| pommh e memersol e, e B LOK
p yp ’ https://m.edso0.ru/ff0d4790
HAOTEPMHUYECKUX PEAKIUIX
TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHne bubnnoreka [JOK
25 :
BO3/yXa, CIIOCOOBI €ro MPeJOTBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 IIpaktuyeckas padora Ne 3 mo teme «Ilonyuenue u bubnnoreka [JOK
coOupaHue KUCIOPO/ia, U3YICHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Boxopon — 351eMeHT U IIpOCTOE BELECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4ddo
28 PuznyecKre 1 XUMUYECKHE CBOMCTBA BOJAOPO/IA. bubnmoreka [JOK

[IpumeHeHue Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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bu6mmoreka [JOK

29 Honsttue o KucoTax u consx https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moJTydeHust BOJAOPOa B TabopaTopun bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o teme «llonyyenue u bubnmoreka [JOK
coOupaHue BOAOPOJA, U3YUCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N " bubmuorexka [JOK
32 Modnsipublii 00bEM ra30B. 3ak0oH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KOIMuecTBa BEIIECTBA ra3a 1Mo bubnmoreka [JOK
33 N i
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA U 00BEMY https://m.edsoo.ru/ff0d55a0
34 dusnueckre U XUMHUIECKUE CBOMCTBA BOJIBI bubmiorexa HOK
https://m.edsoo.ru/ff0d587a
35 Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO PEAKIIUU bubnmoreka [JOK
Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
. bubmuoreka [JOK
36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX https://m.edsoo.ru/ff0d59e2
B .H
37 nenacenennsie pactaopst. Maccoras o nemecra Bu6miorera LIOK
HI p PBL. g . https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 o teme «lIpurorosieHue
38 pZE:TBOpOB c ongenenéHHoﬁ MaccoBOH Jfoneﬁ bubmorexa LOK
. https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne2 no teme «Kucnopos. bu6nuorexa [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa bubsmoreka [IOK
’ i ’ https://m.edsoo.ru/ff0d664e
a1 [Tonyyenne u XMMHU4YECKHE CBOMCTBA KUCIOTHBIX, bubnnoreka [JOK
OCHOBHBIX U aM()OTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Kilaccu(UKalMsl, HOMEHKJIAaTypa bubmorexa LIOK
) ’ ’ https://m.edsoo.ru/ff0d67ca
. N bubmuorexa [JOK
43 [Tonyyenne u XMMHUYECKHUE CBOMCTBA OCHOBaHUH

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

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa https://m.edsoo.ru/ffodfee?
45 ITonyyeHue 1 XUMHUYECKUE CBOMCTBA KUCIOT Enbmaorexa OK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
46 o .
MOJYYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckas padota Ne 6. Permenue
47 BK];E:HG I/IMeHTaJII;HI)IX 3aaa4 o Teme «OCHOBHBIC Enbmrorexa IIOK
p A . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUYECKUX COCTUHCHUI
['eneTnyeckas CBsSI3b MEXKIy KiIaccaMu bubnunoreka [JOK
48 - .
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O0001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnmoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCH(PUKAIUU XUMUYECKUX bubnuotexa [JOK
37eMeHTOB. [oHsATHE O rpynmax CXOIHbBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema bubnuoteka [JOK
xumudeckux aemeHToB 1. . Menaeneera https://m.edsoo.ru/00ada52¢c
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmmorexa LOK
PHOBL, TPYTIBRL, TOATPY https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0YEeK aTOMOB
55 3J'IepMeHTOB Ile I/IpO nueckor cucremsl J[. U bubmorexa [IOK
PHOA T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTrKa XUMHUYECKOT0 3JIEMEHTA 10 €ro
56 n0J1130>Kermo B Ilepnoanyueckoit cucteme /. 1 Eubmiorexa LIOK
pHOA T https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoaudyeckoro 3aKoHa sl pa3BUTH
PHOA FUL PA3BHTH bubnmuotexa [JOK
57 Hayku U npaktuku. [[. . MenpaeneeB — y4€HbIi,

MeJIaror ¥ TpakJIaHuH

https://m.edsoo.ru/00ada96e
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58 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX 1 bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HonHas XUMHECKas CBA3k 1 https://m.edsoo.ru/00adac34
60 KoBasienTHas moJsipHas XMUMUYECKasi CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeMOIsIpHAs XMMUYECKas CBS3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens oxucnennus 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH 1 bubmiorexa HOK
https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OxucIuTeN 1 BOCCTAHOBUTEIU 1 https://m.eds0o.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CTpoeHue aroma. 1 bubmmoreka [JOK
XHUMHYECKasi CBA3bY» https://m.edsoo.ru/00adb486
66 PezepHblil ypok. O600111€HNE U cCCTeMaTH3alus 1 bubnuorexa [JOK
3HaHUI https://m.edso0.ru/00adb33c
67 PezepHblil ypok. O600111€HNE U cCCTeMaTH3alus 1 bub6nuorexa [IOK
3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O600111€HNE U CUCTEMAaTU3alIHs 1 bu6nuorexa [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

ara KTPOHHbIE LU BbI
Ne Kosun4vecTBo 4acoB A JJ1eKTpo ¢ LHppoBbIe
n/o Tema YpPOKa H3yYCHUSA 06pa303aTeﬂbnme PeECYpPChI
Bcero KP np
1 [Tepuoanueckuit 3axoH. [lepuonnueckas cucrema 1 bubnumoreka [JOK
xumMuueckux dimemenToB . . Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnmoreka [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnuotexa [HOK
BEILECTB https://m.edsoo.ru/00adb7e2
4 Bubl xuMuyeckoil CBA3U U TUIIBI KPUCTATUNIMYECKUX 1 bubnnoreka IIOK
pemETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel no teme «IloBropenue u
) yriayOieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 1 1
KJ1acca
6 Knaccugukarus XuMuuecKkux peakiuui no 1 bubnmnorexka HOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
v IToHsTHE O CKOPOCTH XUMUYECKOU peakuuu. [lonsTue 1 bubmuorexa [JOK
0 TOMOTEHHBIX U T€TEPOTr€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMHUECKOM paBHOBeCUU. DAKTOPBHI,
8 BITUSIONINE HA CKOPOCTh )I()HMHHGCKOfI eaK 1/1134 u 1 bubmnorexa LIOK
HI p peartt https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS
9 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITHHI 1 Bubmorexa IOK
peakl https://m.edsoo.ru/00adcade
Teopus anexkTponuTUuecKon quccoruanuu. CUuibHbIe bubnuotexa [JOK
10 1 _
U ca0Oble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaKIui 1 Bubmorexa ITOK
yp p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE
12 MIPEACTABICHHUH 00 AJIEKTPOIUTHIECCKOM 1 bubnnorexa LIOK
pel P https://m.edsoo.ru/00add5d8
JUCCOIUAIIIN
13 XHWMHYECKHE CBOMCTBA COJICH B CBETE MPECTaBICHUN 1 but6mmoreka [{JOK
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00 3JIEKTPOJIIUTUYECKON JUCCOLIMAIIIHI

https://m.edsoo.ru/00add8b2

14 [TonsiTue o ruaponuse coyen bubmorexa LIOK
b https://m.edsoo.ru/00add9d4
N bu6nuoreka [IOK
15 O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI https://m.eds0o.ru/00addd12
[TpakTuueckas padora Ne 1. «Pemenue bubnmnoreka HOK
16 :
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponbsHast padora Ne2 o treme
17 «BneIIzT OJ'II/ITI/EIeCKa}I uccouuanusa. XuMHU4ecKue bubmorexa LOK
p A HHATIHA. https://m.edsoo.ru/00addecO
peakLuu B paCTBOPAX»
18 OO01mas XxapakTepuCTHKA rajloreHOB. XUMUYECKHEe bubnuorexa [HOK
CBOMCTBA Ha IPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCI0Ta, XMMUUYECKHE bubnuoreka [JOK
CBOMCTBA, OJIy4YEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 o teme «llomydenune bubnuoreka [JOK
COJIAHOM KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
Boruncnenus o ypaBHEHUSIM XUMHUECKUX PEaKIIUM, bubmuoreka [JOK
21 :
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnuoreka [IOK
22 OO0mast xapakTepucTHKa 3JeMeHTOB VIA-rpymimbt https://m.edsoo.ru/00ade64a
AnnotponHsie Moaudukanuu cepsl. Haxoxnenue
23 cephl I/Ipeé coennﬂgm?ﬁ B 1? )7} oILI; XI/IMI/IIIC(I)[KI/IG bubmmorexa LIOK
Py PHpOJE. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopo, CTpoeHHe, PU3NIECKUE U XUMUYECKHE bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HIECKUE 1 bubnmoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XVMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE
26 MIPOMBIIIUICHHOTO CII0C00a MOTyYeHUs CEPHOM bubnmoreka [JOK
KHUCJIOTBL. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKaIOLEen https://m.edsoo.ru/00adec8a
CpeJibl COEeTMHEHUSIMU CEPhI
27 Boluncnenue MaccoBoil 10J1M BBIXOAA IPOIYKTA bubmmoteka [JOK
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peaKiuu

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

OO0mast XxapaKTepUCTHKA 3JIEMEHTOB VA-TpyNIbl.

bu6nmoreka [IOK

28 A3orT, paclpoCTpaHeHue B IPUPOE, dbuznveckue u https://m.edsoo.ru/00adeeas
XUMHUYECKHUE CBOMCTBA
AMMHUak, ero pu3nYecKre 1 XUMHUYECKUE CBONCTBA, bubnmoreka [JOK
29 :
IIOJIYYEHUE U IPUMECHEHUE https://m.edso0o.ru/00adf004
30 [Tpaktrueckas padota Ne 3 o teme «llomyuenue bubnnoreka HOK
aMMMaKa, U3y4eHUE €ro CBOMCTB https://m.edso00.ru/00adf180
31 A3oTHas KUCIOTA, €€ (HU3MIECKHE U XUMUICCKUE bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIE aMMOHUS B
30 KayeCcTBE MUHEPAIbHBIX y10OpeHuit. XuMuueckoe bubnuorexa [HOK
3arpsI3HEHUE OKPYKAIOILIEH Cpelibl COEAUHEHUSIMHU https://m.edso0.ru/00adf518
azoTa
33 ®dochop. Oxcun pocdopa (V) u pochopras kuciora, bubnmoreka [JOK
¢u3nuecKrue U XMMUYECKHe CBOWCTBA, OJyYeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue GpocdaroB B KaueCcTBE MUHEPAIbHBIX
34 oOpenwmii. 3a ?{3H?Hne MIPUPOJTHON Ccpe I)Ip bubmmorexa LIOK
YAOOP - 24P pHp peAl https://m.edso0.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHue B pupoie, GusniIecKkue bubnmnoreka [JOK
35 . :
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux pu3nyeckue u XUMUIECKue
BT YTIICPOIT ¢ bu6mmoteka [IOK
36 CBOICTBa. DKONOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C _
https://m.edsoo.ru/00adfebe
okcunom yriepoaa (IV)
37 VYronbHast KUCHOTA U €€ CONu bubmorexa T[IOK
https://m.edso0.ru/00ae006¢
[TpakTiueckas padota Ne 4 o reme "llonydyenue
38 1j1e1<1/1cnoro ralz,a KauecTtBennas peak H;]?{a bubmaorexa LIOK
yr .o peak https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
39 [lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX bubmuoreka [JOK
BEIIIECTBAX KaK O COEAMHEHUSIX YIIIepoia https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenuHenus bubnmoreka [JOK
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https://m.edsoo.ru/00ae080a

[TpakTuueckas padora Ne 5. Pemenue

bu6nmmoreka [IOK

41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxkHeume https://m.eds00.ru/00ae0bf2
HEMETAJIIBL U UX COEIUHEHUSI
KonTponbnas pabota Ne3 no teme «Baxueiinme bubnmoreka [JOK

42 ]

HEMETAaJJIbl U UX COCIMHCHUS https://m.edsoo.ru/00ae0el18
OO0m1as XxapakKTepUCTUKAa XUMHYECKUX dJIEMEHTOB —

43 MeTaJJIOB. MeTalmnyeckas CBs3b M MeTaJTndecKas bubmuorexa [JOK
KpUCTajuIn4ecKas pemérka. @u3ndeckue CBOMCTBa https://m.edsoo.ru/00ae103e
METAJLIOB
XUMHYECKUE CBOMCTBA METAJLIIOB. bu6mmoreka [IOK

44 N .

DIIEKTPOXUMHUYECKUN PsiJl HAPSHKEHU METAJIJIOB https://m.edsoo.ru/00ae1156
Oo0mue croco0s! monyueHus Merauios. CIUIaBbL.
45 BBII‘IIII/ICJ'IGHI/IH o aB}II-IZHI/ISIM XUMHUYECKUX PEAKIIUN Bubmoreka HOK
yP P ’ https://m.edsoo.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJEPKUT MPUMECH

46 TTonsiTHe 0 KOPPO3HUU METAIIOB Bubmzorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK

4t [Henoumrie MeTanb! https://m.edsoo.ru/00ae14b2

48 OKcHIBI U TUAPOKCUIBI HATPUS U KaJIUA Bubmmoreka HOK

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

49 [IlenoyHO3eMENbHBIE METAIUTBI — Kb U MarHu bubmnorexa LIOK

I https://m.edsoo.ru/00ael15e8
50 Baxueiimme coeqUHEHNS KaIbIIAS Bubmnorexa HOK
e 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U cUCTEMATH3AINS 3HAHUH
52 JKécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHUS bubmiorexa LJOK
yetp https://m.eds00.ru/00ae1886

53 [TpakTrueckas padota Ne 6 mo reme "KécTtkocTh bubmuoreka [JOK
BOJIBI M METO/IBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8

54 P — bubnuotexa [JOK

https://m.edsoo.ru/00aelc64
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bu6nuoreka [IOK

55 AmMoTepHbIe CBOICTBA OKCH/IA U TUIPOKCHIA 1 https://m.edsoo.ru/00aec64
bubmmoreka [IOK
> Keneso L https://m.edsogru/OanldSG
57 Oxkcuabl, TuapoKcu bl U conu xkenesa (II) u xenesza 1 bubnmnoreka HOK
(1 https://m.edsoo.ru/00ae35e6
58 O060011IeHNe U cUCTeMaTU3alus 3HAHUN 1
o
59 iiiigilq;gﬁizﬂifbﬁiiaz rll)(f I’f:l&: iBaxcHeﬁLuHe 1 Bubumorexa LIOK
METAIITBI 1 HX COETHHEHIS https://m.edsoo.ru/00ae3de8
Borurcnenus o ypaBHEHUSM XUMHUYECKUX PEaKIIUA,
60 €CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE WIIH 1 bubnmnorexka HOK
COAEPKUT IpUMecH. Beruucienus MaccoBoi J0JI1 https://m.edsoo.ru/00ae1750
BBIXO/Ia TPOJIYKTa PEaKIIUu
61 O060011IeHne U cHUCTeMaTH3alUs 3HAHUN 1
62 Konrtponbnas padora Ne4 o teme «Bakneiimue 1
METAJITBI U MX COCTUMHEHUS
63 BemectBa 1 maTepuansl B IOBCEIHEBHON )KU3HU 1 bu6mmoreka [IOK
YeJI0BeKa https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl 1 ]hSH@,mOTeKa HOK
ttps://m.edsoo.ru/00ae4270
65 Posib XMuM B pemieHnH SKOJIOTHYECKUX MTPOodIemM 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIHA 1 bubmuoreka [JOK
3HAHWMI https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O600111€HNE U CHCTEMaTU3alINs 1 bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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