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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XMMHUM Ha YpOBHE OCHOBHOTO 00I1Iero 0o0pa3oBaHUs COCTaBJeHa Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO 001Iero oopa3oBanus, npeacraBieHHbx B PT'OC 00O, a Takxke Ha OCHOBE
benepaibHON pabovel MporpaMMbl BOCIIUTAHUS M C YIETOM KOHIICTIIIMH MPEOAaBaHuUs
ydyeOHOro mpenMera «XuMHUsS» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
denepanum.

[Iporpamma no xumuu Ja€T NpeACcTaBiICHUE O LEIAX, 00IIel CTpaTeruu 00ydeHus,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOIIUXCSA CPEeICTBAMU yueOHOTO MIPeIMeTa, YCTaHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, IMPETyCMATPUBAET pACIpPEACIICEHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiejaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONIPEACIIIET
KOJINYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJEA0BATEILHOCTD U3YUEHUSI XUMHUH C YUETOM MEXKIPEIMETHBIX M BHY TPUIIPEIMETHBIX
CBSI3€M, JIOTUKM Y4eOHOTro MpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaromuxcs,
onpeneNnsieT BO3MOXKHOCTH MpeaMeTa Ui peadu3auud TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHOM NpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakKe TpeOOBaHUI K pe3yJsibTaTaM O0yueHHs XUMHHM Ha ypOBHE Iielied
M3yYCHHS TIpeAMETa M OCHOBHBIX BHJOB Y4€OHO-IO3HABATEIbHOU JEATEIIbHOCTH
00yy4aromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XUMHUHU CIY>KUT OCHOBOW Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM €IMHCTBE MHpPA, BAXHYIO POJIb
UrparT GOpMHUpPYEMbIE XUMHUEH MPECTABICHUS O B3aMMOIPEBPAIICHUSX YHEPTUU U 00
ABOJIIOLIMHU BEILIECTB B MPUPOJE, O MyTIX pelIeHUsl ri1o0aibHbIX MpoOIeM yCTONYHUBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM W SKOJIOTHMYECKOU
0€30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET peau3ali BO3MOXKHOCTEH I CaMOpa3BUTHUSL U (POPMHUPOBAHUS
KYJIbTYPBI JINYHOCTH, €€ 00111ei U PyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEU
oOydJaronmmxcsi,  HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOW  JIeATEeIhHOCTH,
AKCTIEPUMEHTAIILHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOUMBIX KaK B TTIOBCETHEBHOM
KU3HU, TaK U B Mpo(ecCuoHaIbHON AeATEIbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYUYHOTO MBIILJIEHUS, 3aK1a/IbIBA€T OCHOBBI LIEIOCTHOT'O
B3IJIA/la HA EJUHCTBO TMPHUPOJBI W YEIOBEKa, SBISETCSA OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 00Opa3OBaHUE
00yJarommxcs.



JlanHple HampaBieHHsS B OOyUYEHHHM XUMHUU OOECIEUMBAIOTCA CHEIU(PUKOM
coJiepKaHusl y4eOHOro IpeIMeTa, KOTOPbIN SBISAETCA MEJAarOrH4ecKy aganTUPOBAHHBIM
OTpakeHHeM 0a30BOY HAYKU XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOHIEr0 0Opa3oBaHUsl OPHUEHTUPOBAaH Ha
OCBOEHME OOYyYaIOIUMUCS CHCTEMbl I€PBOHAYAJIBHBIX TOHATUH XHMHUH, OCHOB
HEOPTaHUYECKOM XMMHMM M HEKOTOPBIX OTIEJBHBIX 3HAYMMBIX MOHITUN OPraHUYECKOU
XUMUH.

CrpykTypa coaepxaHUs NporpaMMmbl IO XUMUU C(HOPMUPOBAaHA Ha OCHOBE
CUCTEMHOTO0 noaxoza K e€ n3yueHuro. ComeprxaHue CKIAIbIBACTCS U3 CUCTEMBI IIOHITHIA
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIM O XuMu4eckon peakuuu. O6e
OTU CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO MPHUHLUITY IOCJIEIOBATENBHOTO Pa3BUTHUSA
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEIO0 €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YY4EHHS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKHU MOJTYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, PAa3BUBAIOTCS IMOCJIEI0BATEIBLHO OT OJHOIO YPOBHS K JIPYyromy,
BBINOJHAS (QYHKUMU OOBSICHEHUS] W TNPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOJIYYEHHUS U3Y4aeMBbIX BELIECTB.

OcBoeHue nporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEICTABICHUS O
XUMHAYECKON COCTABIAIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOIBL,
LICHHOCTHOT'O OTHOILIEHMS K HAy4YHOMY 3HAHMIO U METOJaM NO3HAaHUA B Hayke. M3yduenue
XUMHHU IPOUCXOJIUT C MPUBJICUCHNEM 3HAHUM U3 paHee U3yUYEeHHBIX yUeOHBIX MPEIMETOB:
«Oxpyxaromnii Mup», «buonorus. 5—7 knaccb» u «duzuka. 7 Kiaccy.

[Ipyn u3ydyeHHH XUMUU TPOUCXOIUT (GOPMHPOBAHHWE 3HAHMM OCHOB XHMHYECKOU
HAayKd Kak oOOJacCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JeATEeIbHOCTH
YesioBeKa M Kak OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3a/1a4a y4eOHOT 0 peAMeTa
COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHUYECKUX 3HAHUM — BakHEMIIUX (aKToB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  IOJOKEHUM, JOCTYMHBIX 00O00IIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, s3blka HAayKH, B MPUOOIIEHWH K HAYYHBIM METOAam
MO3HAHUS MIPU U3YYEHHUH BEIIECTB U XMMUYECKUX PEAKIIHii, B (POPMUPOBAHUM U PA3BUTHH
MO3HABATEIbHBIX YMEHUH M WX MPUMEHEHWU B y4eOHO-TIO3HABATENBbHOM U ydeOHO-
HCCIIEIOBATENIbCKON JIEATEIbHOCTH, OCBOCHHMU TMpaBUI 0€30MacHOro oOpaieHus ¢
BEILIECTBAMH B TOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHMH XUMUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs Ba)XKHOE
3HaYeHHUe NMPUOOPENN TaKUe LI, KakK:

— (QopMHpOBaHME  MHTEUIEKTyalbHO  Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO  PEIICHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;



— HaIpaBJIEHHOCTh OOYYEHUSI Ha CUCTEMATHYECKOE MPHUOOIIEHUE 00YUYaOMUXCs K
CaMOCTOSITEJIbHOM TMO3HABATEIIbHOW JIESTEIBbHOCTH, HAy4YHbIM METOAAM IO3HAHUS,
(GhopMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrieueHue yCiaoBHiA, CHOCOOCTBYIONIUX MPHUOOPETEHUIO 00YUAIOIIUMUCS OTIBITa
pPa3HOOOpa3HOW JAESATENIbHOCTH, TMO3HAaHUS M CaMOIO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMITETEHIIU ), UMEIONIUX YHUBEPCAIBHOE 3HAUCHUE I PA3IUYHBIX BUJIOB
NEATEIIbHOCTH;

— (popMupoBanue o6mIeH HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMEHHI OOBSCHSATHh U OIEHWBAThH SIBJICHUS OKPYKAIOIIETO0 MUPA, UCTIOIB3YS
3HaHUSA W ONBIT, MOJYYEHHbIE NMPU U3YYEHUU XHUMHUH, MPUMEHSITh UX MOPU PEIICHUU
npo0JieM B OBCEHEBHOM JKU3HU U TPYIOBOM JACSATEIbHOCTH;

— QopMupoBanue y oOydYarommxcsi 'yMaHUCTHYECKUX OTHOIICHUW, TMOHUMAHHS
IIEHHOCTH XUMHWYECKUX 3HAHUW IS BBIPAOOTKH DKOJIOTHYECKH 1€JIeCO00pa3HOTo
MOBEJICHUSI B OBITY U TPYJOBOM NIEATENHHOCTH B IEISAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKpYXaroler MPUPOIHON CPEbL;

— pa3BUTHE MOTHBAIlMM K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO |
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MpOoGUIIs U HAPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OOmee 4uClIO 4acoB, OTBEAEHHBIX I M3Y4YEHUS XUMUU HAa YPOBHE OCHOBHOIO
oO1ero oOpazoBaHusi, cocTapiiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIETIO), B
9 kiacce — 68 yacoB (2 4aca B HEJIENIO).

COIEPKXAHUE OBYYEHUA

8 KUIACC

ITepBoHaYa/IbHbIE XUMHUYECKHE TIOHATHS

[IpenmeT xumum. Poinp XMMUK B )KU3HU YeI0OBEKA. XMMUS B CUCTEME Hayk. Tena u
BeniecTBa. PU3NUECKHUE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BenlecTB. [loHgaTHE O
MeTOJIaX MOo3HaHUs B XuMuUU. YucThie BemecTBa U cMmecu. CiocoObl pa3ieneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIEMEHThI. CMMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTbie U CIOXKHBIC BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumudeckas ¢opmyia. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTromMHasg wMacca. OTHOCHTEIbHAs
MOJIEKyJIsipHas Macca. MaccoBasi 10151 XAMUYECKOT0 AJIEMEHTA B COCIMHEHHH.

KonnuecTBo BemectBa. Mosib. MosisipHas macca. B3anMOCBsA3b KOJIMYECTBA, MACCHI
M YHClIa CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuérel mo dopmyliaM XUMHUYECKUX
COCJIMHCHMM.



@u3nyecKre U XUMUYECKHE SIBJICHUSA. XUMUYECKas peakuus U €€ MpU3HaKu. 3aKOH
COXPAaHEHHUsI MacChl BEIIECTB. XHUMUUYECKUE ypaBHeHHs. Kiaccuukamuss XUMHUYECKHX
peakiuii (CoeAMHEHNUs, PA3JIOKEHUS, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYJOi, MpaBujiaMu pabOThl B JlabopaTtopuu u
npuéMamMu OOpalieHusi C J1abopaTOPHBIM O0OpYyIOBaHHEM, HM3YyYEHHE U OINHCAHUE
(U3UYECKUX CBOWCTB 00pa3IOB HEOPTaHWYECKUX BEIIECTB, HAOMIOJAEHUE (PU3HMUSCKHUX
(n1aBiieHHE BOCKA, TasiHUE JIbJIa, pACTUpPAHUE caxapa B CTYIKE, KATIEHUE U KOHJCHCAIUs
BOAbl) W XUMHUYECKHX (TOpEHHE CBEYM, TMPOKAJUBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHUCJIOTOM) SBJICHHM, HAOJIOJCHHE U OINUCAaHWE MPU3HAKOB
MPOTEKAaHUSI XUMUYECKUX pEeaKkUHid (pasjioKeHHe caxapa, B3auMOJCHCTBUE CEpPHOM
KUCJIOTBl C XJIOpUIOM Oapus, paszioxkeHue ruapokcunaa meau (II) mpu HarpeBaHuu,
B3aMMOJeiicTBHE kene3a ¢ pacTBopoM conu Meau (1), usyuenue crnoco6oB pazenaeHus
CMeced: C TMOMOIIbI0 MarHuta, GUIbTPOBAHUE, BbINAPUBAHUE, JTUCTUILIALINS,
xpoMarorpadus, NpOBEJECHUE OYHCTKM IOBAPEHHOW COJIM, HAOIIOJEHUE U OIKCAHUE
pPEe3yJIbTATOB NPOBEAECHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl,
CO3JaHue MOJIENIEN MOJIEKYJ (ILIAPOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKHUX BeLIECTB

Bo3nyx — cmeck razos. Coctas Bo3ayxa. Kuciaopons — 37€MEHT ¥ MpOCTOE BEIECTBO.
Haxoxpaenue xuciopojna B npupojie, PU3NYECKUEe U XMUMHUYECKHE CBOWCTBA (peakiuu
ropeaus). Oxcunwl. [lpumenenue xkucimopoga. CrnocoObl TOMYYEHHS KHUCIOpOAa B
naboparopur U mnpombinuieHHOCTH. KpyroBopor kuciopoga B mnpupoge. O30H —
aJUTOTpoIHAsA MOAUUKAIIIS KACIOPOa.

TernoBo#t 3P heKkT XMMUYECKON peakii, TEPMOXUMUUYECKUE ypaBHEHUS, 9K30- U
SHIAOTEPMUYECKHUE pEeaKUUU. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHHUE
MapHUKOBOTO 3¢ (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocroe BemecTBO. HaxokaeHue Bomopona B NPUPOE,
bu3nYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CocoObl momydeHus. Kucinorel u
COJIH.

Monsipabiil 00bEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPABHEHUSIM.

dusnueckne cBoMCTBa BoAbl. Bona kak pactBopurenb. PactBopel. HackleHHbie n
HEHACBIIICHHBIE PACTBOPBI. PacTBOpUMOCTH BelecTB B Bojie. MaccoBas 0JIs BEIIECTBA B
pactBope. XUMHYECKHE CBOCTBa BojAbl. OcHOBaHus. Poiib pacTBOpOB B MPUPOJIC U B
KU3HU YesioBeka. KpyroBopoT BOAbI B IpUPOAE. 3arpsA3HEHNE MTPUPOAHBIX BoA. OXpaHa n
OYMCTKA MPUPOJTHBIX BOJI.

Knaccudukanus neopranmueckux coenuaennii. Oxcunpl. Kimaccuduxarus okCumaoB:
cosieoOpasyromme (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHBIE) H HECOJIeOOpa3yroIIIHe.
Homenknarypa okcuaoB. Pu3nyeckne U XMMHUYECKHE CBOMCTBA OKCUIOB. llomydeHue
OKCH/JIOB.



OcHoBanus. Knaccudukarusi OCHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @PU3MYECKME UM XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosryuenne ocHOBaHUM.

Kucnotel. Knaccudukarmus xucinor. Homenknatypa xkucior. ®duszmyeckue u
XAMUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. @u3nuecKkue W XUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas cBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUI.

Xumuyeckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJCICHUE COJIEPKAHUSA KHUCIOPOJAa B BO3JyXE, MOJYUYCHHUE,
coOupanue, paclo3HaBaHWE W U3YYCHHE CBOMCTB  KHCIOpoAa, HaOIoIeHne
B3aMMO/JICHCTBUSL BEIIECTB C KUCIOPOJIOM U YCIOBUS BO3HHUKHOBEHHUS U TMPEKpallCHUs
ropeHus (moxapa), O3HaKOMJIEHHE C 00pa3laMyd OKCHJIOB M OIMCAaHUE WX CBOWCTB,
MOJIyYeHHE, COOMpaHWe, paclio3HABaHUE M HM3y4YEHHE CBOWMCTB BOAOpoJa (ropeHue),
B3auMojielicTBue Bojopona ¢ okcuaoM wmeau  (II)  (BO3MOXKHO HCHOJIB30BaHUE
BHJICOMaTEPHUAJIOB), HA0JIIOIeHHUE 00Pa3IIOB BEIIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOEHHOCTEW PACTBOpPEHHUs BEIIECTB C PA3IMYHON PacTBOPUMOCTBHIO, MPUTOTOBIICHUE
PACTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMO/ICICTBUE
BOJbI C MeTaJulaMd (HaTpueM M KaiublMeM) (BO3MOXKHO  HCIOJb30BaHUE
BHJICOMATEPHUAJIOB), HCCIIEIOBAaHUE OOpa30OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIO/ICHUE U3MEHEHUS OKPACKHU MHIUKATOPOB B pACTBOPAX KUCIIOT U IIEJIOYEH,
uzyuyeHue B3zaumozeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOI KHCIOTBI, KUCTIOT C
METaJUIaMH, PEAKUUN HEUTPpAIM3ALMUU, I[IOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOTO METAJIJIa APYTUM U3 paCTBOpPA COJIM, PEUICHUE IKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelme KIacchl HEOPraHMYECKUX COCIUHECHUI.

IHepuoanyeckuii 3axkoH u Ilepuoanyeckas cucreMa XUMHYECKHX dj1eMeHTOB /1.
N. MenpaeaeeBa. CrpoeHue aroMoB. XuMHYecKasi CBs3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

IlepBbie MOMBITKH KiIacCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX 2JIEMEHTOB (ILETOYHBIC U IIEJIOYHO3EMENbHBIC METaJUIbI, TaJOTeHbI, UHEPTHBIE
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(bOTEPHBIE OKCUIIBI U THAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. Ilepunonnueckas cucrema xumudeckux snemeHToB J[. U.
MenneneeBa. KopoTkonepuoanas v jyimHHOonieproaHas popmel [leproanueckoil cucteMsl
xumuueckux diemeHToB . M. MenpaeneeBa. Ilepuoasl u rpyrmmbl. OU3NYECKUAN CMBICIT
MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocraB atoMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHwue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMHYECKUX 3JIeMEeHTOB llepuoamdeckoit
cucreMbl J[. WM. MenneneeBa. XapakTepuUCTHKAa XUMHUYECKOIO JJEMEHTa IO €ro
noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.



3aKOHOMEPHOCTH  M3MEHEHHsI paguyca aTOMOB XUMHUYECKHUX  DJIEMEHTOB,
METALIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U NEPUOJaM.

3nauenue Ilepmonnueckoro 3axkoHa u Ilepmoanueckoi CHUCTEMBI XHMHYECKHX
3JIEMEHTOB JIJIA pa3BUTHUA HAYKU U npakTuku. [. 1. MenaeneeB — yu€HbI U rpakIaHuH.

Xumuueckass  cBs3b.  KoBanenTHas  (mosispHas W HEMOJISIpHAs)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHUEe O0O0pa3loB BEIIECTB METAJUIOB W HEMETANIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IMHKAa C pPacTBOpaMM KHUCIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHwue,
peaKkiuy pas3oKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie cea3u

Peasmmzannst MeXNpeaIMETHBIX CBSI3€M MpU MU3YYEHUM XHMHMU B &8 Kiacce
OCYLIECTBIISIETCS Yepe3 UCMOIb30BAHNE KaK OOIMX €CTECTBEHHO--HAYYHBIX OHITHM, TaK
U TIOHATHW, SIBIAIOIIMXCS CUCTEMHBIMH JUIA OTAENBHBIX IIPEAMETOB €CTECTBEHHO--
HAaY4YHOT'O IIMKJIA.

OO1111e ecTeCTBEHHO--HAYYHbIE MOHITHS: HAyYHbIN (DAaKT, runoresa, TEOpUs, 3aKOH,
aHaluu3, CHUHTE3, Kiaccu(dukanus, NEPUOJUYHOCTb, HAOIIOACHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@Pusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIIBI,
pPaZi0aKTUBHOCTb, MOJIEKYJIA, JICKTPUUECKUI 3apsijl, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (PU3MUYECKHE BEIUYMHBI, €IUHHIIBI H3MEPEHHUs, KOCMOC,
ILUIaHETHI, 3BE3b1, COJIHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE IMOPOJbI, TMOJIC3HBIC
HCKOIIa€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKas peakuus

[lepnomnueckuit 3akoH. Ilepnogumueckas cucrema xuMudeckux anemeHToB [l H.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KaIUs, KAIBLUA U UX COCIUHEHUN B COOTBETCTBUU C
MTOJIO’KEHUEM DJIEMEHTOB B [lepronnueckoit cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMUYECKOW CBSI3U. THUITBI KPUCTAIUIMYECKUX PEMIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKON
CBSI3H.

Knaccudpukanms U HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUECKHE
CBOKMCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIUYHBIM KJIaCCaM HEOPTAHUYECKUX COEAUHEHUN,
TE€HETUYECKas CBSI3b HEOPTaHWYECKUX BELIECTB.



Knaccudukanus XuMHUYECKUX peakiid MO Pa3IMYHBIM MpU3HAKaM (10 YHUCTy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HU3MEHEHHIO
CTENICHEW OKHUCJICHUSI XUMHUYECKUX DOJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHUIO
KaTanu3aropa). JK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHHUS.

[Tonsitue o0 ckopocTH XuMHUYecKOM peakiuu. IloHsTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOIE€HHBIX M TIe€TePOTCHHBIX
peakuusx. [lonstue o karanmze. [loHsTe 0 XMMHYeCKOM paBHOBecMHU. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XUMHUUYECKOUN PEAKIIUH U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN Oayianc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakinu. COCTaBICHUE YPABHEHUN OKHCIUTENBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHUEM METO]1a AIEKTPOHHOIO OaslaHca.

Teopuss 3NEKTPOIUTHUECKON UCCOLUALMU. OJIEKTPOJUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHumoHBl. MexaHU3M AUCCOIMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu uoHHOro oOMEHa. YCIOBUS NPOTEKAHUsSI peaKkiuid HMOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIC NOHHBIE YpaBHEHHMS peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUMN U
CoJIel B CBETE MPEACTABICHUI 00 AJIEKTPOIUTHYECKON aucconuanuu. KadecTBeHHbIE
peakuuu Ha UOHEL. [loHsATHE O TUAPOIN3E CONEN.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJEISAMH KPUCTALINYECKUX PEMIETOK HEOPTAHNYECKUX BEIIECTB —
METAJJIOB U HEMETANIOB (rpaduta M ajiMasza), CIO0KHBIX BEIIECTB (XJIOpUIA HATpUS),
MCCIIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIUU OT BO3/ICUCTBUSA PA3INYHBIX
(GakTOpoB, HCCIEAOBAHHWE HIIEKTPOIPOBOJHOCTH PACTBOPOB  BELIECTB, Ipoliecca
U CCOLMAIIMY KUCTIOT, IIEJI0YEel U coJiel (BO3MOKHO UCIIOJIb30BAHUE BUAEO MATEPUAIIOB),
MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOMIMX MPU3HAKK TMPOTEKaHUS PEaKIUii HOHHOTO
obmeHa (0Opa3oBaHME OcCajKa, BBIJCICHUE Tra3a, OOpa30BaHHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIONTUX TMPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (TopeHwue,
peaKiMK Pa3NIOKEHHs, COCJUHEHUs), PpACIO3HABAHUE HEOPTaHUYECKUX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIIUN Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIbHbIX 3a]1a4.

Hemera/ibl M UX COeIMHEHUS

O6mias xapakTepucTrka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbIE
creneHu okucneHus. CTpoeHue u PU3NYeCcKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoB.
XUMUYECKHUE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJICHCTBUE C METANIAMU, HEMETAJUIaMHU,
nienoyamu). Xsoposogopoa. ConsiHas KHUCIOTa, XUMUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTBue XJiopa ¥ XJIOPOBOAOPOJa Ha OpPraHu3M uesioBeka. BakHeunmue
XJIOPUJBI U X HAXOXKACHUE B PUPOJIC.

O6muras xapaktepuctuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKkTepHbIe cTeneHu okuciaeHus. CTpoeHne u Gu3nIecKre CBOMCTBA MPOCTHIX BEIECTB
— KHCIIOpOZa M cepbl. AJIOTPONHbIE MOJU(MUKAIIMN KUCIOpOAa U cepbl. XUMHUYECKUE
cBolicTBa cepbl. CepoBOIOPOI, CTpOeHHUE, (PU3NYECKUE U XUMUYecKre cBoMcTBa. OKCHUIbI



Cepbl KaK TMPEJCTaBUTEIN KHUCIOTHBIX OKcHaoB. CepHas Kuciora, (usudeckue u
XUMHUYECKHNE CBOMCTBA (0OIIME KaK MPEACTaBUTENS KJIacca KUCIOT M CIeIU(PUICCKHUE).
XUMUYECKHUE PEAKIIUH, JICKAIIUE B OCHOBE MPOMBIIIIIEHHOTO CIIOCO0a MOTYy4YEeHUS] CEPHOM
kucnoThl. [Ipumenenue cepaoit kucnotsl. Conu cepHON KUCTOTHI, KAYECTBEHHAS PEaKIIMs
Ha cyibdar-uoH. Haxoxxnenue ceppl M €€ COCINMHEHMA B TpHUpoAe. XHUMHUUYECKOE
3arps3HEHUE OKPY KaloIel Cpebl COEAMHEHUSAMU CePbl (KUCTOTHBIC JOXK/IH, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALCHHUS.

O6mas xapakrepuctuka snemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETICHU OKUCIIEHUS. A30T, paclpOCTpaHEHHE B Mpupoje, Gu3HuecKue u
XxuMudeckue cBorctBa. KpyroBopoT azora B mpupoje. AMMUAK, ero (usumdeckue u
XUMUYECKHUE CBOMCTBA, MoJdydeHrue W mpumeHeHne. Coilu aMMOHHS, MX (U3UIECKUE U
XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakiys Ha MIOHbI aMMOHMS. A30THAast
KHCJIOTA, €€ oJTy4eHue, GU3nUeCcKre U XUMUYECKHEe CBOMCTBA (0OIIHE KaK MPEACTaBUTEIS
KJlacca KuciaoT u crneuuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEW aMMOHHS B
KaueCTBE MHHEPAIBbHBIX yA00peHHil. XUMHUUECKOE 3arps3HEHUE OKPYXKAIOIICH Cpeabl
COCMHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsi3HCHUE BO3yXa, MOYBBI U BOJIOEMOB).
®docdop, amnoTponubie Mogudukanuu Gocdopa, PU3NIECKUE U XUMUUECKHUE CBOMCTRBA.
Oxkcupn dochopa (V) u dochopHas kuciaoTa, GU3NUECKHE W XHMHUYECKHUE CBOMCTBA,
noxydyenue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrepuctuka 351eMeHTOB [V A-rpynmnbsl. OcOOEHHOCTH CTPOCHHS] aTOMOB,
XapakTepHbIE  CTEMEHW  OKHUCJIEHUA.  YTJIEpoJ, aUIOTPONHbIE  MOAU(UKAIWU,
pacnpocTpaHeHue B Mpupojae, ¢GU3MUecKMe M XUMHUYECKHE CBOMCTBa. AjcopOrus.
KpyroBopot yrnepona B npupoae. Okcuapl yriepoaa, ux (GU3HUYECKUe U XUMHUUYECKHE
CBOMCTBA, JICUCTBUE HA KUBBIE OPTAHU3MBI, MTOJIYYCHUE U TPUMEHEHUE. DKOJIOTUUECKUE
npo0JieMbl, CBsI3aHHbIE ¢ oKcujoM yriepoaa (IV), runoresa rino0asbHOTO MOTEIICHUS
KJIUMaTa, NMapHUKOBBIM 3¢ @dexT. YroibHas KUCIOTa U €€ colid, UX (puznueckue u
XUMUYECKHE CBOMCTBA, MOJIydeHHE U MpuMeHeHne. KauecTBeHHas peakiiis Ha KapOoHAaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTA U CEITbCKOM
XO3SIUCTBE.

IlepBoHauanbHble TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yriepoaa (MeTaH, 9TaH, JTWJIEH, alleTUJIEH, 3TAaHOJI, TJHUIEPUH, YKCYCHas KHUCJIOTa).
[IpupoaHbie UCTOYHHUKHU YTIEBOJAOPOIOB (YroJib, IPUPOAHBINA Ta3, HEDTH), MPOAYKTHI UX
nepepadoTku (OEH3MH), UX POJIb B OBITY U MIPOMBINUICHHOCTH. [oHATHE 0 OMOTOTHUYECKH
BAXKHBIX BEIIECTBAaX: XUpax, Oejakax, YriaeBojax — M HMX POJU B JKU3HM 4YeJIOBEKa.
MarepuanbHOE €TUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHECHUM.

Kpemnnii, ero ¢pusudeckne m XUMHUYECKHE CBOMCTBA, MOJYyYEeHUE W MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. OOuue npeactaBieHus: 00 okcunae kpemuus (IV) u
KpeMHHeBOU Kuciore. CHIMKaThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBINIJIEHHOCTH.
Baxnelime cTpouTeabHbIE MaTepualibl:  KepamMuKa, CTEKJIO, I[EMEHT, O€TOH,



xene300eToH. [IpoOnembl 0e30macHOr0 MCHOIB30BAaHUSI CTPOUTEIBHBIX MaTEpHalioB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
NPOBE/ICHUE KAaYeCTBEHHBIX PEaKUWid Ha XJIOPUA-UOHBI U HAOIOJIEHHE MPU3HAKOB X
MIPOTEKAHUS, OTBITHI, OTpaXKaromue GU3NICCKUE M XUMUYECKUE CBOMCTBA TAJIOTCHOB U UX
COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAHUE BUEOMATEPHUAIIOB), O3HAKOMJIIEHUE C 0Opa3uaMu
XJIOPUIOB (TaJOT€HUJIOB), O3HAKOMJIEHHME C oOpaslamMu cepbl M €€ COEIUHEHUSIMHU
(BO3MOXHO HCIIOJIB30BAHUE BHUACOMATEPUAIOB), HaOMIOJEHUE Ipoliecca OOyTIMBaHUS
caxapa IoJ JACHCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIOThI, U3YUYCHHE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEpHOW KHCIOTHI, MPOBEACHHE KAaYeCTBEHHOW pEaKIMH Ha
Cynb(haT-uoH U HAOOIeHUE TpU3HaKa €€ MPOTeKaHUs, O3HAKOMIICHUE C (PU3NYECKUMU
cBoiicTBamu a3zota, (ochopa u uX coequHEeHUN (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEpHANIOB), o0Opa3amMu a3oTHbIX U (ochopHBIX yAO0OpeHUH, MOJIyYeHHE,
cobupanue, paclio3HaBaHWE M U3YYEHHUE CBOMCTB aMMMaKa, MPOBEICHUE KAa4eCTBEHHBIX
peakiuii Ha MOH aMMOHUSI U ¢GochaT-uOH U H3yYEHUE NPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBHME KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C Menbio (BO3MOXHO
HCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), W3YUYEHUE MOJIETEH KPUCTALIUYECKUX PEHIETOK
anmasa, rpadura, ¢yiepeHa, 03HAKOMJICHHE C IMPOIIECCOM aJ[COPOIMU PacCTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOrasa, ojiydyeHue, cooupanue,
paclo3HaBaHWE W M3YUYEHHE CBOWCTB YIVIEKHCIIOTO Ta3a, MPOBEIACHUE KadeCTBEHHBIX
peakimMii Ha KapOOHAT W CWJIMKAT-UOHBI W M3YyYCHHE IPU3HAKOB HMX MPOTEKaHUS,
O3HAKOMJIECHME  C  MPOAYKLUMENW  CHJIMKATHOW  MPOMBILUIEHHOCTH,  PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenIre HeMeTaulbl U UX COCIUHEHUS.

MeTajuibl 4 UX COCAMHEHMSI

OOmasi xapakTepUCTUKa XUMHUUYECKUX DJIEMEHTOB — METAUIOB Ha OCHOBAaHUMU HUX
noJioxkeHust B Ilepuoanueckoit cucrteme xuMudeckux anemeHtoB JI. M. MenneneeBa u
ctpoeHust aromoB. CTpoeHue MeTauioB. MeTraminmdeckas CBsI3b M MeTajulnyecKas
KPUCTAJUIMYECKAsA PpEIIETKA. OJEKTPOXUMUYECKUM PpsAJ  HaANpsHKEHWM  METAaJUIOB.
duznyeckre 1 XMMUYECKHE CBOMCTBAa MeTAJJI0B. OO1IMe criocoObl MOTYyYEHUSI METAIIIOB.
[TonsTHE O KOPPO3UK METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIIaBsl
(ctanb, 4yTyH, TIOpaTIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U MIPOMBIIIUICHHOCTH.

[llenounsle MeTauibl: MOJIOKEHHME B llepruoandeckol cUCTEME XHMUYECKUX
aneMmeHToB JI. M. MenneneeBa, CTpoeHHME HX aTOMOB, HAaXOXIECHUE B IPUPOLE.
dusznyeckue M XUMUYECKUE CBOMCTBa (Ha mpumepe HaTpusi U Kaiausi). OKCUIbl U
TUIPOKCUABI HATPUSA U Kanus. [ [puMeHeHne menouHbIX METAIUIOB U UX COCUHEHUN.

[IlemoyHO3EMENBHBIE METAJIJIBI MAarHUM W KaJIbIIUM: MOJIO)KEeHHUE B lleprnoanyueckoi
cucrteMe xumuueckux 3yemMeHToB 1. 1. MenaeneeBa, CTpoeHrE UX aTOMOB, HAXOXKICHUE
B npupoae. DPusmueckne U XUMHUYECKHME CBOMCTBA MAarHus M Kaibliusa. BaxkHeuiine



COCMHEHUS Kalblusl (OKCUM, THUAPOKCHUH, coyik). KECTKOCTh BOJIBI M CHOCOOBI €&
YCTpaHEHUS.

AmomuHuN: noJI0keHne B [leproanyeckon cucteMe XMMHIECKUX dneMeHToB [l. H.
MeHzeneeBa, CTpOEHHE aTOMa, HaxoXJeHHe B npupoae. OU3MUEeCKUE U XUMHYECKHUE
CBOMCTBa atOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH]IA AJTFOMUHUS.

Kenezo: nmonoxenune B llepuonnueckon cucreMe XUMHYECKHX 3neMeHToB JI. .
MenzeneeBa, CTpOCHUE aTOMa, HAXOXJECHUE B Npupoje. PU3NUECKHE U XHUMUYECKHUE
cBoiicTBa xene3a. Okcunbl, ruapokcuabl u conu xenesa (I1) u xenesza (I1I), ux cocras,
CBOWCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ o0pasllaMy METAIOB M CILIABOB, UX (DU3MYECKUMU CBOMCTBAMH,
M3yUYCHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJB30BaHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHJIa KallbllUg U HATpUsl C BOJOU
(BO3MOXKHO HCIIOB30BAHME BHJIEOMATEPHAIIOB), UCCIEIOBAHUE CBOWCTB >KECTKOM BO/IBI,
MpoIiecca TOpeHus Keye3a B KUCI0poie (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKI[MI HA UOHBI: MAarHus, KaJablUsl, aJTFOMUHHS,
nunka, xeneza (II) m xeneza (III), meau (II), HaOmroneHWe M OMUCAaHUE MPOLIECCOB
OKpalllUBaHUs MJIAMEHU MOHAMM HATpHUsl, Kajdusi U Kajblus (BO3MOXKHO MCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HUCCIEIOBaHUE aM(pOTEPHBIX CBOMCTB THIPOKCUIA ATIOMUHUA U
TUJIPOKCHUAA [IMHKA, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BaxKHEH e METaJIbI
Y UX COCIMHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemectBa u Marepuasibl B IMOBCEIHEBHOW JKWM3HHU YeEJIOBEKAa. be3zomacHoe
MCIIOJIb30BAaHUE BEHIECTB M XUMHUYECKMX peakuuii B ObiTy. llepBas momomrs mpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKpyXkaromeu cpenapl (mpeneiabHas —JOMycCTUMAast
KOHIIeHTparusi BemecTB, nainee — [IJIK). Ponp Xxumum B pemieHWH SKOJOTUYECKUX
mpo0Jem.

Xumuueckuii IKCRepuUMenm:

M3ydyeHHe OOpa3loB MaTepuagoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIC
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peannzanusi MeXNpeaMETHBIX CBSI3€ MpU HU3yYeHUM XUMHUM B 9 Kitacce
OCYILIECTBIISIETCS Yepe3 UCTOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATHUM, TaK
W TIOHSTUHW, SBJISIONIUXCA CHUCTEMHBIMU IS OTAEIBHBIX NPEAMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHbBIE TIOHSTHSI: HAYYHBIM (DAaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, KiIaccu(ukamus, TEPUOJUIHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJICTUPOBaHUE, H3MEPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIN S(PGEKT, TEeXHOJIOTrusi,
MaTepuabl.



®duszuka: marepusi, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKIHWI, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, SJCKTPUUYECKUN 3apsij, MPOBOJHHUKH, MOIYIPOBOIHHKH,
IUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCTb, KpHCTANIMUECKas peImETKa, CIUIAaBbl, (QHU3UYECKUe
BEJIMYMHBI, C€AWHUIBI HM3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3IBL,
CounHre.

buonorust: ¢orocunTes, Apixanue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
y10OpeHusi, MUKPO3JIEMEHTBI, MAKpPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE IOPOAbI, TOJE3HbBIE
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.
INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS IIPOrPAMMBI OCHOBHOT'O 00ILIEro 0Opa3oBaHuUs
JOCTUTAIOTCST B XO0Ji€ OOy4YeHUSI XMMHUM B EIUHCTBE Y4eOHOW U BOCHUTATEIBLHOMN
NEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MIPABUJIAMH U HOpMaMU
MOBEJEHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHUS U COLUATTU3ALINH
00yyarommxcs.

JInyHOCTHBIE pEe3yIbTaThI OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW IMO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PaCIIMpPEHUE
OTIBITA JIESITEJILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoTHYECKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOWIEHUSI K OTEUYECTBEHHOMY KYJBTYPHOMY, HUCTOPUYECKOMY H
Hay4YHOMY HacCJEeAUI0, IOHUMaHUs 3HAYEHUS XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BJAAETh JIOCTOBEpHOW HMH(popManmueil o0 MNeperoBbIX
JOCTUKEHUSX U OTKPBITUSIX MUPOBOU M OT€UECTBEHHON XUMHUU, 3aUHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSX 00 YCTPOUCTBE MUpPa U OOIIIECTRA,;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMaX U MPaBUIIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTHM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX ACSATEIbHOCTU, TOTOBHOCTH K
pPa3HOOOPa3HOM COBMECTHOM JIESITEILbHOCTH MPU BBIMOJTHEHUH YUEOHBIX, TO3HABATEIBHBIX
3a/lay, BBIMOJHEHUU XHMHYECKUX OKCICPUMEHTOB, CO3JaHUU Y4YEOHBIX MPOEKTOB,
CTPEMJICHUS K B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TMpoOIlecce ATOW y4ueOHOU
NEATEIbHOCTH, TOTOBHOCTH OLICHUBATHh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBApHIIEH C
MTO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCJICICTBUM MMOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:



MHPOBO33PEHUYECKHUE MPEJICTABICHUS O BEIIECTBE M XUMUYECKON pEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOIINE OCHOBY IS
MOHMMAHUA CYIIHOCTH HAyYHOM KapTUHBI MHUpPA, NPEACTaBICHHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI, B3aUMOCBA3SIX YEIOBEKa C MIPUPOJHON CpEenou, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

[TO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TIOJYYEHHE HOBBIX 3HAHUI IO XUMHUH,
HE0OXO0UMbIe 7151 0OBSICHEHUs HAOII0aeMbIX MPOLIECCOB U SIBJICHUM, IO3HABATEIHHOM,
MH(POPMALIMOHHON U YMTATEIbCKOW KyJIbTYpPbl, B TOM YHCIJIE HABBIKOB CAMOCTOSITEIbHON
paboThl C yUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEPATypPOU, TOCTYITHBIMU TEXHUUECKHUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

MHTEpPEC K 00YUCHHIO U MMO3HAHUIO, JTI0O03HATEIHHOCTh, TOTOBHOCTH U CIIOCOOHOCTH
K caM000pa30BaHMIO, MPOSKTHOW U UCCIENOBATENbCKON EATEIBHOCTH, K OCOBHAHHOMY
BbIOOPY HANPaBIEHHOCTU U YPOBHS 00YUYEHHUS B lajlbHEHUIIEM;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HaHHWE LIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3[I0POBBbIN 00pa3 >KM3HU, OCO3HAHME MOCIEACTBUI U HENPUATUE BPEIHBIX
NpUBbIYEK  (YNOTpeOJEHUsT ajaKorojs, HapKOTHKOB, KypeHHs), HEO0O0X0IUMOCTH
co0JII0IeHNS TPAaBUJI OE30MTACHOCTH IPU 0OpALIEHUH C XUMUYECKUMU BEILIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) Tpy10BOIro BOCIIMTAHMS:

MHTEpPEC K NPAKTUYECKOMY H3yUEHHUIO Mpodeccuid U TpyAa pas3inyHOro poja,
YBaXEHUE K TPyAYy MU pe3yjpTaTaM TPYJIOBOH AEATENBHOCTH, B TOM YHCIE HA OCHOBE
NPUMEHEHHUS MpPEeIMETHBIX 3HAaHUN MO XUMHH, OCO3HAHHBIA BHIOOP WHAMBUAYATbHON
TPACKTOPUHU MPOJOJDKEHUs] 00pa3oBaHUS C YUETOM JIMUHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEW, YCHEIIHOU
MpO(ECCUOHAIBHON JE€ATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
a/IalTUPOBATHCA B MPO(ECCUOHATIBHOM cpenie;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY >KM3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHWE LEHHOCTH 3J0pPOBOr0 M 0€30MacHOTO
oOpaza JKM3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
NICUXUYECKOMY 370pPOBbI0, OCO3HAHUE IEHHOCTU COOJIOACHHSI MpaBUil OE30MacHOro
MOBE/ICHHUS MPHU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaLUAX, YTPOXKAIOIMIUX 3JOPOBBIO U
JKU3HU JIFOACH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOTyYaeMble MPU U3YYCHUH XUMUU, JIJISl peLICHUs
3a7]a4, CBSI3aHHBIX C OKPYXAKOUIECW NPUPOJHOM CpPEOW, MJId IOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPbI, 0OCO3HAHUS TTI00ATBFHOTO XapaKTepa SKOJIOTHUECKUX MpodiieM
Y IyTEN UX PELICHMS TOCPEICTBOM METO0B XMMUH, YKOJIOTHYECKOT O MBILICHHS, YMEHUS
PYKOBOJICTBOBAThCSl UM B IIO3HABATENbHON, KOMMYHUKATUBHON U COLIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI



B cocTtaBe meTanpeMeTHBIX PE3yIbTaTOB BBIACISIOT 3HAYMMbIC 111 (DOPMHUPOBAHUS
MUPOBO33pEHUS OOIlCHAYUYHbIC TOHSATUSA (3aKOH, TEOpHSs, MPUHIIUI, TUMNOTe3a, (akT,
CUCTEMA, IPOLECC, SKCIEPUMEHT U JIPYro€.), KOTOPbIE HCIONb3YIOTCA B €CTECTBEHHO-
HAyYHBIX y4e€OHBIX NpeIMETax M IMO3BOJSIOT HAa OCHOBE 3HAHUW U3 ATUX MPEIMETOB
(dbopMHUpOBaTh MPEJCTABICHUE O 1EIOCTHOM HAYYHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC
y4eOHbIe JIeUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOPHIC
obecreunBarOT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSATEIHLHOMY IUIAHHPOBAHUIO U
OCYIIECTBJIICHUIO Y4eOHOU eI TeIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHS UCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] TPU OCBOECHUU 3HAHMIA:
pacKpbIBaTh CMBICH XUMHYECKUX TMOHSATUM (BBIIETSATh HMX XapaKTepHbIE MPU3HAKU,
YCTAaHABJIMBAaTh B3aUMOCBS3b C JPYTMMH TMOHSTUSMM), HWCIOJIB30BaTh MOHATUS IS
OOBSCHEHUS OTIEIbHBIX (DaKTOB W SIBJICHUI, BHIOUpPATh OCHOBAHHUS U KPUTEPUU IS
KJIacCU(UKAIUM XUMHYECKUX BEIIECTB U XUMHYECKUX pEaKIui, yCTaHaBJIMBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY OOBEKTAMHU H3Yy4YEHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTUBHBIC, JEIyKTUBHbIC, 10 AaHAJOTUHU), JeJaTh BBIBOABI H
3aKJIFOUCHHS;

YMEHHE TPUMEHSATH B IPOLECCE TMO3HAHUS TMOHATHS  (OIPEAMETHBIE H
METaNpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIM, HCIIOIb3yEMble B XUMUU,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHUMHHU MOJCJIBbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKasi popMyJia U ypaBHEHHE XUMHUYECKON
peakiMu — MpU PEIICHUH y4eOHO-TTO3HABATENBHBIX 3a/lad, C YYETOM ITHUX MOJCIBHBIX
MPEJCTABICHUI BBISIBISATh M XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMHUYECKMX BEIIECTB U XUMHUYECKHUX PEaKlHi, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHbIE CBS3M W TPOTUBOPEUUS] B H3y4aEMbIX
MPOIIECCaX U SIBJIICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCIO0JIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHMS,
a TaK’K€ B KQUECTBE OCHOBBI I (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIECHUI;

npuOOpEeTeHHe OMbITa MO TUIAHUPOBAHWIO, OpraHU3allid ¢ MPOBEIACHUIO
YYCHHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOTI0IaTh 32 XOJ0M MPOIECCa, CAMOCTOATEIHLHO
MIPOTHO3UPOBATH €r0 PE3yJIbTaT, (HOPMYIUPOBATH OOOOIIEHUS U BHIBOJBI 110 PE3YJIHTATAM
MPOBEAEHHOIO ONBITA, UCCIAEAOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe.

Pabora c undopmanueii:

yMEHUE BBIOUpaTh, aHAJTU3UPOBATH U UHTEPIPETUPOBATH MHDOPMAITHIO PA3TUIHBIX
BUJIOB U (OpM TPEACTABICHUS, TMOIYy4YaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-
MOMYyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpPKaHUs, CIPABOYHBIE MOCOOUS, PECypChI
NHTepHeTa), KpUTUYECKU OIIEHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(OPMAIIUIO;



yMEHHE TMPUMEHATh pAa3IUYHble METOJIbl M 3ampochl MPH TMOUCKE U OTOOpe
uH(GOPMaIIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX ISl BBIMOJIHEHUS YUEOHBIX U
MO3HABATENbHBIX 337a4 OMNpeNelEHHOr0 THIa, MNPHOOpeTeHHue OmbiTa B 00JacTd
UCIIOJIb30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJaJICHHE
KyJbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BBIOMpATh ONTHUMAIBbHYIO (GopMy TMpencTaBieHus HHQOpPMALUKM U WIUTIOCTPUPOBATH
pelaeMble 3a1a4u HECIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyruMu popmMamu rpaduku u
X KOMOMHALIUSIMU;

yMEHUE UCTOIb30BaTh U aHAIM3UPOBATh B Mpoliecce yueOHOM U nCcCaea0BaTeIbCKOM
NEeSTENbHOCTY WHGOPMALMIO O BIUSHUU TMPOMBINIJIECHHOCTH, CEIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIIEH NIPUPOJHON CPEBI.

KoMMyHuKaTHBHBIC YHHBeEpPCa/IbHbIE Yy4eOHbIe JeHCTBUA:

YMEHHMsI 3aJaBaTh BOIPOCH! (B XOJ€ Auajiora U (WJiu) AMCKYCCHUH) IO CYLIECTBY
oOcyxaaemMoil TeMbl, (OPMYJIMPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIHLHO BBIIIOJHEHUS
MPEUTOKEHHOW 3a]1a4u;

YMEHHUS MPEACTABIATH ITOIYYECHHBIE PE3YyJIbTATHI O3HABATENBHON JEATEIBHOCTH B
YCTHBIX M IIHCBMEHHBIX TEKCTaX; JAENAaThb IPE3CHTALUI0 PE3yJNbTAaTOB BBIOJIHEHHUS
XUMHUYECKOTO 3KclepuMeHTa (1abopaTOpHOro oOmbITa, J1a00paTOpHON padoThl 1O
HCCJIETOBAaHUIO CBOWCTB BELIECTB, Y4E€OHOTO MPOEKTA);

yMEHUsA y4eOHOTO COTPYJIHHMYECTBA CO CBEPCTHHKAMU B  COBMECTHOM
IIO3HABATEIIbHOW W HCCIIEIOBATENILCKOM JEATENBHOCTH MPHU PEUICHHH BO3HHMKAIOIINX
npo0JsieM Ha OCHOBE yuéra OOLIMX MHTEPECOB M COTJIACOBAHHUS MO3ULUN (00CYyXIeHus,
OOMEH MHEHMSMH, «MO3TOBBIE IITYpPMbI», KOOPAWHALUMS COBMECTHBIX JEWCTBUH,
OTpe/ieNieHue KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOMN paboThl U ApyTHE).

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LEJNH  JIEITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISAT, KOHTPOJMPOBATh M TMpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NeSTeIbHOCTh, BBHIOMpPATh Haunbonee 3(PQPeKTUBHBIE CIMOCOOBI pEIIeHUs YYEOHBIX H
[O3HABATENIbHBIX  3a/1a4, CaMOCTOSITEIbHO  COCTaBJIAITh  WJIM  KOPPEKTUPOBATH
MIPEVIOKEHHBIA AJITOPUTM JEUCTBUM NMPH BBINOJHEHUHM 33JaHUM C YYETOM IOTYyYECHHS
HOBBIX 3HAaHMK 00 Wu3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUMIX, OLIEHUBATh
COOTBETCTBUE IIOJYYEHHOI'O pe3yJIbTaTa 3asBJICHHOW LM, YMEHHUE HCIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHIO OOSA3aTENBHOIO COACpPKaHUS,
YCTaHOBJICHHOTO JTaHHOHW (enepanbHON paboueilt mporpaMMon, BBIJESIOT: OCBOSHHBIC
0Oy4arolMMUCSl Hay4yHble 3HAHUSA, YMEHHUS U CHOCOObI JEHCTBUH, crenu(uueckue as
npeIMeTHON 007acTH « XUMHUS», BUABI ACSITEILHOCTH O MOJyYEHUI0 HOBOTO 3HAHHUS, €TI0
MHTEpHpETaluy, MpeoOpa3oBaAHUI0 W MPUMEHEHUIO B PA3IMYHbIX YYEOHBIX M HOBBIX
CUTYyalUsX.



K xoniy oOyuenus B 8 KJjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

epaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKMX [MOHSATUH: aToOM, MOJEKya,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPO/IHAs1), BAJEHTHOCTb, OTHOCUTEJIbHAas AaTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJII XUMUYECKOTO AJIEMEHTA B
COCTUHEHUHM,  MOJSIPHBIM  00BEM,  OKCHI,  KHCIOTa,  OCHOBAaHHE,  COJIb,
AJIEKTPOOTPULIATEIBHOCT, CTETIEHb OKUCIICHUS, XUMUYECKasi peaklMsl, KiIacCupuKaius
peakuuii: peakllud COECTUHEHMS, PEAKIUN Pa3I0KEHUs, pEeakluu 3aMEIICHUs, peaKkluu
oOMeHa, 7K30- U HHAOTEPMHUUYECKUE PEaKLUU, TEIIOBOU 3PPEKT peakuuu, Apo aToMa,
ANIEKTPOHHBIN CJOW aTroMa, aToMHas OpOuTal b, PagdyC aTOMa, XMMUYECKAs CBS3b,
MOJISIPHAS ¥ HENOJISIpHAsA KOBAJIEHTHAs CBSI3b, HOHHAS CBSA3b, MOH, KATUOH, aHUOH, PacTBOP,
MaccoBasi 10Ji BELECTBa (MIPOLIEHTHAs KOHIIEHTpAI|s) B paCTBOPE;

*JUTFOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATDH 3TU
MOHSTHUS MIPU ONMCAHUHU BEIIECTB U UX MPEBPAILECHUN;

*HCIIOJIB30BAaTh XMMUYECKYIO CHUMBOJIMKY JJIA COCTaBJIEHHUA (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

*ONPEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEIIEHb
OKHCIICHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, INPUHAAJIEKHOCTh BEUIECTB K
onpenen€éHHOMY Kiaccy COeAuHEeHUuH 1o (GopmysaMm, BHUA XHUMHYECKOM CBS3HM
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAaHUUYECKUX COCANHEHUSX;

epackpeiBaTh cMbIcH Ilepuoanueckoro 3akona /. 1. MeneneeBa: 1eMOHCTPUPOBATH
IIOHUMAHUE [EPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX JJIEMEHTOB OT UX
nosnoxkeHuss B Ilepuoanueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUY€HHUsI, 3aKOHa ABOTaJipo;

*ONUCHIBATh M XapakTepu3oBaTh Ta0auuHyro (opmy Ilepuogmueckoil cucTembl
XUMHUYECKUX JJIEMEHTOB: pa3iuyarh IOHATUSA «IJIaBHas mnoarpynna (A-rpynmna)» u
«mobounas mnoxarpynna (b-rpynma)», wmanbie U OoNbIIME€ TEPUOMBI, COOTHOCHUTH
0003HaueHus, KOTOpble UMelTcs B Tabnuue «llepuonnueckas cucremMa XHMHYECKHX
anemeHtoB [[. M. MenneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, oOIlee YHCIO 3IIEKTPOHOB U
pacnpesesieHue ux 1o AIEKTPOHHBIM CIIOSIM);

eKJIACCU(UIUPOBATh  XUMHUYECKHE DJIEMEHTBhl, HEOpPraHMYEeCKHE BEIIEeCTBa,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYACTBYIOLIMX B pPEaKIMU BEUIECTB, IO
TeraoBoMy 3G PexTy);

eXapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB PA3IUUYHbIX
KJIaCCOB,  NOJATBEpXkJas  ONHCAHME  IPUMEpPaAaMU  MOJIEKYJSIPHBIX  yYpaBHEHMIA
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUI;

[IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHHUI B pa3IMYHbIX YCIOBHUSIX;



*BBIUHCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJK0 XMMHUYECKOIO 3JIEMEHTa MO (OpMyJi€ COEIUHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKLUN;

*[IPUMEHATHh OCHOBHBIE OTIEPALIMN MBICIUTEIbHOM AEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 000O0IIEeHNEe, CUCTEMATU3AlNI0, KiIacCU(UKAIMIO, BBISBICHUE NPUUYMHHO-
-CJIEICTBEHHBIX CBSI3€M — JUISI U3YYEHHsI CBOWCTB BEIIECTB U XMUMHUYECKHX PEAKLUU,
€CTECTBEHHO-HAYYHbIE METO/IbI MTO3HAaHU — HAOJIOJIEHUE, U3MEPEHUE, MOIEIMPOBAHHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIN );

eCJICZIOBATh IMpaBUJIAM TMOJb30BAHUS XHUMHYECKOM TOCYI0Ml W J1abopaTOpHBIM
o0opyI0BaHUEM, a TaKXKe IpaBujaM OOpalleHHus C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIUHUSMHU IO BBITOJHEHHUIO JTAOOPATOPHBIX XMMHUUECKHUX OIBITOB MO MOJyYEHHIO U
coOMpaHHI0 Ta3000pa3HBIX BELIECTB (BOJOPOAA M KHUCIOPOAA), MPHUTOTOBICHUIO
PacTBOPOB C ONPENCIEHHON MAacCOBOM J0JIEN paCTBOPEHHOIO BEILECTBA, IJIAHUPOBATh U
IIPOBOAUTL XUMHUYECKUE DKCIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHUCJIOT C IOMOUIBI0 UHAUKATOPOB (JTakMmyc, (peHoIpTanenH, METUIIOPAHXK U IPYTHE).

K koHiy oOyueHus B 9 KJjacce MpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTh Y OOYHAIOITUXCSI YMEHU:

epaCKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, BAJIECHTHOCTb,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XAMUYECKas pEaKIUsl, XUMUIECKasl CBS3b,
TermIoBo 3(P(EKT peakuuu, MoJb, MOJSIPHBIA O0BEM, pPACTBOpP, DIEKTPOJIHTHI,
HERJIEKTPOJIUTHL, BJIEKTPOJIUTUYECKAs JUCCOLMALIMS, PEAaKIUHM HOHHOIO OOMeHa,
KaTajJu3aTop, XWMHUYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTHMble pEeaKluu,
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
M BOCCTAHOBJIEHHE, aJJIOTPONUS, aM(POTEPHOCTh, XUMHUYECKas CBs3b (KOBaJECHTHas,
MOHHAsl, METAJJINYecKas), KpUCTAIJIMYEeCKas pEeIIETKa, KOPPO3Hs METAIJIOB, CIUJIaBbI,
CKOPOCTh XMMUUYECKOM PEAKIINUH, PeAesbHO AonyctuMas KoHenTpauus [1/IK BemecTsa;

e JJTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U MPUMEHSTh 3TH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIECHUIA;

*HCIIOJIb30BAaTh XMMUYECKYIO CUMBOJIMKY JJI COCTaBJieHHUs (QOpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

*OIPENICISITh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHUMHUYECKUX DIIEMEHTOB B
COCAMHEHNAX PA3JIMYHOIO COCTABA, IPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIacCy
COCIMHEHMH 10 QopMynaMm, BHJI XUMHYECKOM CBsi3M (KOBaJIGHTHAas, WMOHHAas,
MeTaJuIMuecKas) B HEOPraHUYECKUX COeTMHEHMSIX, 3apsij] HOHA IO XUMUYECKOH (opmyIie,
XapakTep cpelbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COCIWHEHHM, THI
KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMmbicn llepuommueckoro 3axkona JI. WM. Mengeneesa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO (hopmy
Ileproguyeckoid CUCTEMBI XHUMHUYECKMX OJJIEMEHTOB: pPa3jinyaTh NOHATHSA «TJIaBHAs



noarpynna (A-rpymma)» u «mnobounas noarpymmna (b-rpymma)», mameie u Oombline
NEePHUOAbI, COOTHOCUTh 0003HAYCHHsI, KOTOPHIE UMEIOTCS B MEPUOIUYECKON TabmuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTAaB U
3apsj sapa, oOlee YUCIO AJIEKTPOHOB U PACHpE/ICIeHUE UX I10 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOLINE 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB 3JIEMEHTOB U MX COEIMHEHUN
B [Ipe/eIax MaJbIX NEPHUOAOB U IIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

eKJIACCU(UIIUPOBATh  XUMHUYECKHE DJIEMEHTBhl, HEOPraHMYECKHE BEIIEeCTBA,
XUMHUYECKHUE PEAKIMM (II0 YUCIy M COCTaBY Y4YaCTBYIOUIMX B pPEaKUUU BEIIECTB, IO
Ter10BOMY 3(()EKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIEHHUSI XUMUUECKHUX AJIEMEHTOB);

eXapaKTEepU30BaTh (ONMUCHIBATH) OOIIME U CHEU(PUUECKNE XUMUYECKHUE CBOWCTBA
MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPKas ONMUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX H
MOHHBIX YPABHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINNA;

*COCTABJIAITh YPABHEHUS BJIEKTPOJUTUYECKON IJUCCOLMALMM KHCIOT, ILIEJIOYeH U
COJIeH, TIOJIHBIE M COKpALEHHBIE YPABHEHMS PEAKIMI HMOHHOTO OOMEHa, ypaBHEHMs
peaKklMii, TOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUUYECKOW CBSI3M MEXIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

*PACKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PEaKIHil;

[IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH
MPOTEKaHUSI XUMUYECKUX MPEBPALIEHUI B Pa3IUYHbBIX YCIOBUSX;

*BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHUYECKOIO 3J€MEHTa Mo (opMmyse COECOUHEHMs, MAacCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUY;

eCcOOMIONATh MpaBUia IMOJB30BAHUS XUMHUYECKOW MOCYIOM U J1ab0opaTOpHBIM
o0Opyl0OBaHMEM, a TaKXe MpaBWia OOpallleHHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU MO BBIMOTHEHUIO J1A0OPATOPHBIX XUMHYECKUX OMBITOB MO MOJYYEHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

*[IDOBOJINTH PEAKLMH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB pa3JIMYHBIX
BEILIECTB: PACIIO3HABATH ONBITHBIM Iy TEM XJIOPUI-, OpPOMUI-, HOIUI-, KapOOHaT-, hocdat-
, CHJIUKaT-, cyib(ar-, TUIPOKCUA-HUOHBbI, KATHOHbl AMMOHHS M HOHBl H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;

*[IPUMEHATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AEATENBHOCTH — AaHAJIU3 U CHHTE3,
CpaBHEHHUE, 00001IeHIe, CHCTEMAaTH3alMIO, BbISIBJICHUE IPUYUHHO-CIIEJCTBEHHBIX CBS3EH
— IS W3Y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHMM, €CTeCTBEHHO-HAay4HbIE
METO/Ibl MO3HAHUS — HaOJI0/IeHHEe, U3MEPEHUE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peasibHbIN
Y MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoangecTBO 4yacosB
JuaexkTpoHHbIe (HU(PpOBHIE)
Ne i/ HaumeHoBaHue pa3jaesioB U TeM IPOrpaMMbl Kourpoabubie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
11 XuMus — BaxHas 00J1aCTh €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
) MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
1.2 B 15 1
CIICCTBA H XHMHIHCECKHE peaiiin https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Paznen 2. BaxHeiilne npeacTaBuTeId HEOPraHUYeCKUX BellleCTB
bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. ITorstue 00 okcumax 6
o poa a https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 Bonopoxn.Ilonsarue o kucinorax U COIsIx 8 1
FOPOR https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bogma. Pactopsl. o e 00 ocHoBa 5 1 1
a TBOPHI AT HOBARITIX https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
24 OcHo € KJIacChl HeopraHmiec coe eHUI 11 1 1
HOBHBIC KTaCChI HEOPTAHIHECKHX JIHCHHH https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axon u [lepuognueckas cucrema xummnueckunx 3jaemMeHToB /. U. MenaeneeBa. CtpoeHne arToM0oB. XUMH4YECKAs CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKINH

ITepuoanueckuii 3akoH u [lepronnueckas cucrema

Bbubnmoreka IIOK
3.1 xumudeckux 3aeMeHToB . 1. Mengene-eBa. CtpoeHue 7 1

https://m.edsoo.ru/7f41837¢

aTroMa
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Xumuaeckas cBsi3b. OKHCIUTENBLHO-

bubmuoreka [JOK

32 8
BOCCTaHOBUTEJIbHBIE pEAKLIUU https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
1
Hroro no pasnery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
Ne u(pposbie
HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl Konrpo Hpasruy (unpp )
n/n Bcero  abHBIE ecKue oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypchl
Pasnea 1. BemecTBo M XMMH4YecKkue peakiun
1.1 [ToBTOpenue n yrinyOneHne 3HaHui OCHOBHBIX pa3/esioB Kypca 8 Kiacca 5 1 bubmmorexa [TOK
' P Y P P https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUA 4
https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOMTHICCKAS JUCCOIAIINS. XUMHYCCKHE PEAKIINH B PaCTBOPax 8 1 1 bubmorera [JOK
‘ P ‘ P Pacteop https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HeMeTaJIbl 1 HX COeIMHEHUS
bu6mmoreka [IOK
2.1 OO0mias xapakTepucTuka XuMHIeckux 3aeMeHToB VIIA-rpynmel. ["amoreHst 4 1
m p p py https://m.edsoo.ru/7f41a636
29 OO61as xapakTeprcTuKa XuMudeckux aneMeHToB VIA-rpynnsl. Cepa u eé 6 bubnnorexka [JOK
’ COCIMHECHUSA https://m.edsoo.ru/7f41a636
)3 OO0m1as XxapakTeprucTUKa XUMHYECKUX 2JIEMEHTOB V A-Tpyniibl. A30T, 7 1 bubnmnorexa [JOK
’ dbocdop 1 uX CoOeTMHEHUS https://m.edsoo.ru/7f41a636
24 OO011ast XapaKTepUCTHKA XUMHUECKUX AJIeMeHTOB [VA-rpynnsl. Yriepoa u 2 ] ) bubnnoreka [JOK
) KPEMHU U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3zpnen 3. MeTausibl U MX COeIMHEHUS
b K
3.1 OO01Me CBOMCTBA METAJNIOB 4 nomorexa [0

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

3.2 B 7| 16 1 2
AKHEUIIEe MEeTAJUIEI U UX COSIUHEHUS hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumus n okpy:kawomas cpeia
4.1 BemiecTBa 1 MaTepualnl B )KU3HU YeIOBEKa 3 bubmnorexa [IOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
N KoumnuectBo yacos Jara DJIeKTPOHHbIE
w/n Tema ypoka Beero Kontpo  IpakTtn S — uudposbie
JIbHbIE yeckue o0pa3oBaTejbHbIE
padoThbI padoThbI pecypchl
1 [Ipenmer xumuu. Ponp XuMuM B KU3HU YeJIOBEKA. Tela U BEIECTBA 1 bubnmorexa LHOK
https://m.edsoo.ru/ff0d210c
2 Ilonstue o MeTonax MO3HAHUS B XUMHU 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d227e
3 [TpakTuaeckas pabora Ne 1 «IIpaBwiia paGoThI B 1aOOpaTOPUH U 1 bubnnoreka [JOK
pu€Mbl 0OpallieHus ¢ 1abOpaTOpPHBIM 000PYI0BAHUEM) https://m.edsoo.ru/ff0d23dc
4 UucTteie BemecTBa u cMecu. CriocoObl pasziesieHus: cMecei 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d26ca
5 ITpakTrueckas pabora Ne 2 «Pa3znenenue cmeceil (Ha mpumepe | bubmuoteka [IOK
OYHCTKHU TTOBAPEHHOU COJIN )» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
6 ATOMEL H MOIICKY TEL ! https://m.edsoo.ru/ff0d2a6c
7 [IpocTeie u cnoxHbIE BEMIECTBA 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
9 3aK0OH MTOCTOSTHCTBA COCTaBa BEMIECTB. XUMHUYECKast popMyia. | bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
10 XUMUYECKHUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
1 OtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs 1 bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 10JIs1 XUMHYECKOTO DJICMEHTA B COEIMHCHUU 1 buGnuorexa [IOK

https://m.edsoo.ru/ff0d350c
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bubnunoreka LIOK

13 KomnuectBo BemectBa. Monb. MossipHast Macca hitps://m.cdsoo.ruw/f0d5230
14 ®uznuecKre U XUMUYECKHE SIBJICHUSA. XUMUYECKAs peaKIUs buomorexa LIOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHU XUMHUUYECKUX PEaKIUi bubamorexa LOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChl BEUIECTB. XUMUUYECKHUE YPaBHEHUS bubamorexa LOK
https://m.edsoo.ru/ff0d3b88
17 Boruncnenus Koim4yecTBa, MacChl BELIECTBA 110 YPAaBHEHUSM bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMrUuecKux peakiuii (COequHEHHs, pa3ioxKeHus, bubmmoreka [JOK
3aMeIIeHHs, OOMeHa) https://m.edsoo.ru/ff0d334
19 M. B. JlomoHOCOB — yu€HbIH-dHIIUKIONEAUCT. OO00IIEeHHE U bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel o teme «BerecTBa 1 XuMHU4YecKue bubmuoteka [IOK
peakuum» https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — sneMeHT u bubmuoreka [IOK
npocrtoe BemectBo. O30H https://m.edsoo.ru/ff0d448e
) dusnyueckre 1 XMMUIECKHE CBOMCTBA KUCTOpoa (peakinu bubnmnorexa [JOK
okucneHus, ropenue). [lonstre 06 okcumgax https://m.edsoo.ru/ff0d4614
3 CrniocoOslI oNTy4eHus KUCIOpo/ia B JIa0OpaTOPUH U bubnnorexa [JOK
MPOMBIUIEHHOCTH. [IpruMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ hekT XuMUUECKON peakinu, MOHITHE O
24 TEPMOXMUMHUYECKOM YPaBHEHHH, SK30- U SHJOTEPMUUECKHUX bubnmorera LHOK
https://m.edsoo.ru/ff0d4790
peaxIusax
)5 TomuBo (HedTh, yroias U MeTaH). 3arps3HEHHE BO3TyXa, CITIOCOObI bubnuotexa [JOK
€ro MpeI0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 mo teme «Ilomydenue u cobupanue bubmuotexa [JOK

KHCIIOpO/1a, U3yUYEHHUE ero CBONCTBY

https://m.edsoo.ru/ff0d4ae2
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7 Bonopon — anemeHT u npocroe BeuecTBo. Haxoxaenue B bubmuorexa [JOK
IIPUPOJIE https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre U XMMUYeCKue cBorcTBa Bojopoa. [Ipumenenne bubmuorexa [IOK
BOJOpPOJA https://m.edsoo.ru/ff0d4dd0
bubnmnoreka HOK
29 [lonsiTHE O KMCIOTAX U COJIAX hitps-//m.c dso:)l.ru 045042
bubnmnoreka HOK
30 CriocoOblI MOJTy4eHUs BOAOPOa B TabopaTopuu https://m.c dso:)l.ru 60d4ddo
3l [Ipaktuueckas paborta Ne 4 o reme «llomyuenue u cobupanue bubnnoreka [JOK
BOJIOPO/Ia, U3YYEHUE €0 CBOMCTB) https://m.edsoo.ru/ff0d4{42
N " bubnnoreka [JOK
32 MonsipHbiii 00BEM ra3oB. 3akoH ABOrajapo hitps:/m.c dsocL>.Iru JH0d542e
1 Boruncnenus o0pEMa, KOIMUECTBA BEIIECTBA ra3a Mo ero bubmmorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra30B 10 YPAaBHEHHIO PEAKIIMU HA OCHOBE bubmuoreka [IOK
3aKOHA OOBEMHBIX OTHOIICHUM Ta30B https://m.edsoo.ru/ff0d5708
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa OK
https://m.edsoo.ru/ff0d587a
. bubmuorexa [IOK
36 CocraB ocHoBanuid. [Tonsitue 00 HHIUKATOpPaAX https://m.edSO(]fm/fde59e2
37 Bona kak pactBoputens. HacsleHHbIE 1 HEHACBIILIEHHBIE bubmmnoreka HOK
pacTtBOpbl. MaccoBasi 710J1sl BEIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
18 [TpakTuueckas pabora Ne 5 mo Teme «IIpuroroBieHre pacTBOPOB ¢ bubnmoreka [JOK
OnpeAeIEHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEILIECTBA https://m.edsoo.ru/ff0dSeba
39 KonTponpnas padota No2 mo teme «Kucnopon. Bomopoa. Boga» ngﬂ;ﬁfgﬁ)gﬁ/ﬁod@@
40 Okcupl: cocTaB, KiIacCU(UKAIMs, HOMEHKIIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
A1 ITosnydyeHne u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubmuotexa [JOK

aM(pOTEPHBIX OKCHUIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

bubnunoreka LIOK

42 OcHoBaHus: cocTaB, KilaccupuKaius, HOMCHKIaTypa hitps://m.cdsoo.ruw/f0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA OCHOBaHUI buomorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukarms, HOMEHKIaTypa bubamorexa LOK
https://m.edsoo.ru/ff0dfee2
45 ITonyuenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubnrorexa LTOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI OTyUYeHUS, bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas pabora Ne 6. Pemenune skcepuMeHTaIbHBIX 3324 bubmmoreka [JOK
1o TeMe « OCHOBHBIE KJIACChl HEOPTraHUUYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9b7c
48 ['eHeTnueckas cBsI3b MEK]y KJIACCAMU HEOPTaHUYECKUX bubnnoreka [JOK
COEAMHEHHI https://m.edsoo.ru/00ad9a50
. bubnnorexa [JOK
49 O06001eHre U crucTeMaTU3alys 3HaHUH hitps:/m.c dsogm 100ad9ch2
50 KonTtponbHas padora Ne3 o reme "OCHOBHBIE KJIacChl bubmuoteka [IOK
HEOPTraHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX AIE€MEHTOB. bubmuorexa [IOK
[TonsTHE O TpyIIIaxX CXOAHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [Tepnonnueckuit 3akoH u [lepnoanueckas cucteMa XMMUYECKUX bubmmnoreka HOK
anemenToB /1. . MenaeneeBa https://m.edsoo.ru/00adas52c¢
53 [Iepuonsl, rpynnel, MOATPYMIIIBI bubmrorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. H3oTonsl bubnmorexa LHOK
https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB AJIEMEHTOB bubnuotexa [JOK
[Tepnonnueckoii cucremsl J1. 1. Menneneena https://m.edsoo.ru/00adabbe
56 XapakTepuCcTUKa XUMHUYECKOI0 JIEMEHTA 10 €0 MOJ0KEHUIO B bubmuotexa [JOK

[Tepuonuueckoii cucreme J[. . Menaeneena

https://m.edsoo.ru/00ada824
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57 3nauenue [lepuoguyeckoro 3akoHa st pa3BUTHSI HAYKH U 1 bubnmoreka [JOK
npaktuku. 1. . MenaeneeB — y4€HbI, I€1aror U rpaKJaHuH https://m.edsoo.ru/00ada96e
58 DIIEKTPOOTPHULIATEIHHOCTh ATOMOB XUMUYECKUX DIIEMEHTOB 1 bubnmorexa LHOK
pooTpHll https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
J4| 1
>9 OHHA XUMIHcckas cBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHast nossipHas XuMUUYeCKas CBI3b 1 bubmorexa LOK
P https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 KoBaneHnTHas HenossipHas XUMUYECKas CBSI3b 1
https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
62 1
Crenens, oxkncienns https://m.edsoo.ru/00adae28
63 OKHUCIIUTEILHO-BOCCTAHOBUTEILHEIE PEAKIINU 1 bubnuorexa [IOK
peartt https://m.edsoo.ru/00adb076
bubnmorexa LIOK
4 1
6 OKUCINTENIN U BOCCTAHOBUTEIN hitps://m.cdsoo.r/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHne atoma. XuMHUUECKast | bubmuoteka [IOK
CBS3b) https://m.edsoo.ru/00adb486
bu6nmorexa LIOK
66 P 7 . 00600 7| 1
€3EepBHBIN YPOK oO0lIeHEe U cUCTeMaTH3allus 3HaHUI hitps://m.cdsoo.r/00adb33c
bubnmorexa LIOK
67 P 7 . 0600 7| 1
€3E€pBHBIN YPOK 0oO0IIeHe ¥ cUCcTeMaTH3allus 3HaHUH hitps://m.edsoo.ru/00ad9ch?
bubnunorexa LIOK
68 Pese i1 ypok. O00OIIIeHNE U cCUCTEMAaTH3a 3HAHUH 1
PBHBIH yPOK THCHHE 1 CHCTEMATHSATI SHAHIHT https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KUIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbBIE
Ne Konp IMpakrTu Jlara uudposbie
n/n Tema ypoxa Bcero OIbHb! yeckKue u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI pecypcbl
padot
bl
| [lepnonnueckuii 3akoH. [leproanueckas cucrema XUMHUYECKUX 1 bubmmoreka [JOK
sneMenToB [. 1. MennaeneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX IEMEHTOB 1 Bbu6motreka [JOK
IIEPBBIX TPEX IEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Bunbl xuMudeckoi CBA3M U TUIBI KPUCTAITIMYECKUX PEIIETOK 1 bubmorexa LIOK
https://m.edsoo.ru/00adbac6
5 KonTponasnas padora Nel no teme «IloBropenue u yriyOieHne 3HaHUR 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiacca»
6 Knaccudukanus XuMrU4ecKUX peakiyii o pa3IudyHbIM IpHU3HAKAM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
. [TonsiTHE 0 cKOpOCTH XUMHUECKOHM peaknu. [IoHsITHE 0 TOMOTeHHBIX U 1 bubmuorexa [IOK
TreTepOTrCHHBIX PEaKIUAX https://m.edsoo.ru/00adbe9a
[TonsTHe 0 XMMHUUECKOM paBHOBECHH. PAKTOPBHI, BIUAIONINE HA
8 CKOPOCTb XUMHUYECKOW PEAKIIUH U MTOJIO)KEHUE XUMUUECKOTO 1 bubnmorexa LHOK
https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubnmorexa LHOK
https://m.edsoo.ru/00adcade
10 Teopust snexkTponuTHUecKoi qucconuanuu. CUIbHBIE U ci1a0ble ] bubmuoreka [JOK
JIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHMS peakuui 1 bubnmorexa LHOK

https://m.edsoo.ru/00add448
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12 XHUMHUYECKUE CBOMCTBA KMCJIOT U OCHOBAHHM B CBETE MPEICTABICHU 00 but6mmoreka [IOK
ANEKTPOIUTUYECKON AUCCOLUALINHI https://m.edsoo.ru/00add5d8

13 XUMHYECKUE CBOWCTBA COJICH B CBETE MPEACTaBICHUN 00 bubmmoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALIMUI https://m.edsoo.ru/00add8b2

14 [TonsTue o runponuse conen buGnuorexa [IOK
https://m.edsoo.ru/00add9d4

. bubmmoreka [JOK
15 O00011eHrEe U cUCTEMaTU3ALNS 3HAHUI hitps://m.c dsogru 100addd12

bubnnorexa [JOK
16 [IpakTuueckas pabora Ne 1. «Penienue sKcriepuMEeHTaIbHBIX 33124 hitps:/m.c dsocL>.Iru 100addbfa

17 KonTpomnbnas padora No2 mo Teme « INEKTPOIUTHYECKAs JUCCOIIUAITHS. bubmmoreka [JOK
XUMHUYECKUE PEAKIIMU B pACTBOPAX) https://m.edsoo.ru/00addecO

18 OO6m1as XxapakTeprCTHKa TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA TIPUMEPE bubmmoreka [JOK
XJIopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOJIyYEHHE, bubnnorexa [JOK
[IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpaxTuueckas padora Ne 2 o teme «IloydeHue consiHOM KMCIOTHI, bubnmnoreka HOK
U3y4yeHue e€ CBOMCTB» https://m.edsoo.ru/00ade348

21 Brruncnenus o ypaBHEHHSIM XUMHYECKUX PEAKIMM, €CIIN OIMH U3 bubnmnoreka HOK
peareHTOB J1aH B U30BITKE https://m.edsoo.ru/00ade488

bubnnorexa [JOK
22 OO61as xapakTepucTuKa 371eMeHTOB VIA-rpymnibt https://m.edsoclfm/OOade64a

3 AnnorponHsie MoauduKauu cepbl. HaxoxaeHnue cepsl u eé bubnunorexa LIOK
COEMHEHUH B NpUpoAe. XUMHUUECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopoj, cTpoeHne, pu3ndecKkne U XUMUIECKUE CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/00ade802

)5 Oxcunsl cepbl. CepHas KHCIOTa, (U3MUECKUE U XUMUYECKUE CBOWCTBA, bubnmnoreka [JOK

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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Xumudaeckue PpCaKknuuy, JCKalue B OCHOBE IIPOMBIIIIJICHHOT'O crnocoba

but6mmoreka [IOK

26 MOJTYYEHUSI CEPHOM KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
Y P P 24 - https://m.edsoo.ru/00adec8a
CpeJibl COEIMHEHUSIMHU CEPBI
. bu6nmoreka [IOK
27 Beluncnenne MacCoBOM J1OJIM BbIX0/1a MPOAYKTA PEAKLIUU
https://m.edsoo.ru/00adec8a
)3 OO0m1as XxapakTepucTrKa 3JIEMEHTOB V A-rpyIiibl. A30T, bubnmnoreka HOK
pacnpocTpaHeHue B IpUpojie, GU3NIECKUe 1 XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00adecabd
29 AmMMHaK, ero pu3nvecKrue 1 XMMUYECKHE CBOIMCTBA, MOIy4YeHUE U Bu6muotexa [JOK
NPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuyeckas padora Ne 3 o teme «llomydyenne aMmmuaka, U3y4eHue bubnuorexa [IOK
€ro CBOMCTB» https://m.edsoo.ru/00adf180
31 A3OTHas KUCIOTa, e€ PrU3nuecKue 1 XMMHUIECKHUE CBOHCTBA bubmmorexa LIOK
’ https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPAIbHBIX
32 noOpeHuil. XMMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl bubmmorexa LIOK
yAODP ' P 24 P https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
1 ®docdop. Oxenn pocdopa (V) u dpochopHas kucinora, pusnueckue u bu6mmoteka [IOK
XUMHUYECKHUE CBOUCTBA, ITOTy4YEHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanne GpocdaToB B Ka4eCTBE MUHEPATBHBIX yI00PECHHIA. bubmuoreka [IOK
3arpsi3HeHUe NPUPOIHON cpenbl pocdaramu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B pupojie, GU3nIeckue 1 XUMHIECKIE bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/00adfd9c
36 Oxcunsl yraepoaa, ux Gpusndeckue 1 XUMHUECKHUe CBOMCTBA. bubnuoteka [JOK
Dkonorudeckue mpoOIeMbl, CBsI3aHHBIE ¢ OKcHaA0M yrieposa (IV) https://m.edsoo.ru/00adfebe
37 YronbHas KUCI0Ta U €€ COU Bubmmorexa [IOK
https://m.edso00.ru/00ae006c
38 [Ipaktudeckas padora Ne 4 mo Teme "lIlomyueHue yriekucioro rasa. bubnuoteka [JOK
KauectBenHas peaxius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027¢
19 [TepBoHavanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O bubnmoreka [JOK

COCTMHEHUSX YTJIepoaa

https://m.edsoo.ru/00ae054¢e
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but6mmoreka [IOK

40 Kpemnuii u ero coequHeHUS
P A https://m.edsoo.ru/00ac080a
41 [IpakTuyeckas pabora Ne 5. Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 bubmuoreka [IOK
TeMe «BakHelIIne HeMeTaIbl ¥ UX COSIMHECHU https://m.edsoo.ru/00acObf2
4 Kontponbnas padota Ne3 no teme «BaxHeiline HeMeTaibl U UX bubmmoreka [JOK
COCIUHEHUS https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METaJIIOB.
N bubnnorexa [{OK
43 Meramnnueckas CBA3b U METAJUINYECKAs] KPUCTAININYECKAsT PELIETKA.
. https://m.edsoo.ru/00ael03e
dusndyeckre CBOMCTBA METAJIOB
44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMHUYECKUN PSiT bubnnorexa [JOK
HaIIPSKEHUN METaJIOB https://m.edsoo.ru/00ael 156
O6mmue crioco6b! monyyeHus: metauioB. CriiaBel. Berauciaenus no
45 aBHEHMSIM XMMHUYECKUX PEaKIUM, €CJIM OJUH U3 PEareHTOB COJIEPIKUT bubmorexa LOK
P P ’ P P https://m.edsoo.ru/00ael 156
pUMECH
46 IIoHsaTHE O KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edsoo.ru/00ae1278
bubnmorexa LIOK
47 €JI0YHEIC METAJIIbI
1 https://m.edsoo.ru/00aec14b2
48 OKcHabl U TUAPOKCUIBI HATPUS U KA bubnnorexa [IOK
P g p https://m.edsoo.ru/00aec14b2
. . bubmuoreka [IOK
49 [lemouHO3eMeTbHBIC METAIITBI — KAJTbIIMK U MarHuu
https://m.edsoo.ru/00aec15e8
. bubnuoteka [JOK
50 Baxnenmme coemMHEHNS KaJIbITHI
https://m.edsoo.ru/00aecl5e8
51 O0001IeHne 1 cUCTEMATU3ALNS 3HAHUN
52 JKEcTKOCTh BOJBI M CIOCOORI €€ yCTpaHEeHU S bubmmorexa [IOK
g yerp https://m.edsoo.ru/00ac1886
53 [IpakTuueckas pabora Ne 6 no Teme "JKEcTKOCTh BOABI M METO/IBI €€ bubmuorexa [IOK

ycTpaHeHus"

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

54 A 7 1
JTOMITHITH https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
A 7 1
55 M(pOTEepHBIC CBOMCTBA OKCHJIA U THIPOKCUIA hitps:/m.cdsoo.ru/00ac] c64
bubnunoreka LIOK
>6 Keneso ! https://m.edsoo.ru/00ae1d86
bubnunorexa LIOK
57 O II 111 1
KCHJIBI, TUIPOKCU BT U coyn kene3a (II) u xenesa (111) hitps:/m.cdsoo.rw/00ac35c6
58 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN 1
59 [IpakTuyeckast pabora Ne 7. PemeHue skcriepuMeHTaIbHBIX 3a7a4 110 1 bubnuorexa [IOK
TeMe «Bakuelnine MeTaibl U UX COSTUHEHU https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX PEAKIIMi, €ClIU OIMH U3
60 €areHTOB JaH B U30LITKE WIN COAEPKUT IPUMECH. BuIunciienus 1 bubnnorexa [IOK
p N a AeP p ’ https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa NPOAYKTa PEaKLUn
61 O0001Ienre U cucTeEMaTH3alNsl 3HAHAH 1
6 KonTpomabHas pabora Ne4 no teme «BaxkHeime MeTabl U UX |
COEIUHEHUS)
63 BeinectBa 1 MaTepualisl B TOBCEIHEBHOM KU3HU UETOBEKA 1 bubnuorexa [IOK
Hl p g https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HeHre OKPYKAIOIIEH Cpeabl 1 bubnmorexa [IOK
P Py B peAl https://m.edsoo.ru/00ae4270
bubnunorexa LIOK
65 Ponb xumMum B perieHnH 3K0JI0rHYecKUX IpodiemM 1
https://m.edsoo.ru/00ae4270
but6mmoreka [IOK
66 Pese i1 ypok. O000IIeHEe U CHCTEMATHA3A 3HAHUH 1
PBHEI YpOKk HHICHHE H CHOTCMATHSAMHA SHAHH https://m.edsoo.ru/00ae0d0a
but6mmoreka [IOK
67 P I . 06006 I 1
€3EepBHBIN YPOK oO0IIeHNEe U CUCTeMAaTH3alusd 3HaHU hitps-//m.cdsoo.rw/00adb33c
but6mmoreka [IOK
68 P I . 0606 M 1
€3EepBHBIN YPOK oOlIeHNEe U cCUCTEMAaTU3allUsa 3HAHUI https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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