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INOACHHUTEJ/IBHAS 3AIIMCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOTO OOIIIET0 0Opa30oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHMUI K pe3ylbraraM OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM MPOTpaMMbI OCHOBHOTO
obmiero oOpazoBanusi, npeactasieHHbx B PI'OC OO0, a takxke Ha OocHOBe (emepanbHOU
paboyeil mporpaMMbl BOCIIUTAHUSI U ¢ YYETOM KOHIICTIIIMM MPETOIaBaHus Y4eOHOro MpeaMeTa
«Xumusi» B o0pazoBaTesbHBIX opranu3anusax Poccuiickoit deaepanuu.

[Iporpamma mo xumuu Aa€T NPEACTABICHHE O IEJsAX, 00Imel crparerud oOydeHus,
BOCIIUTAHUSI M PA3BUTUA OOYYaIOIIUXCS CPEJACTBAMU Y4eOHOTrOo TMpeaMeTa, YCTaHaBIMBAET
o0si3aTeNbHOE TIPEIMETHOE CO/IEpKAHUE, TIPEyCMaTprUBaeT pacipenesieHue ero mo KjiaccaM u
CTPYKTYpPUPOBAHHUE 10 pa3jeiaM U TEMaM NpOorpaMMBbl IO XUMHUU, OTIPEAEIISIET KOJTUYECTBEHHBIE
U KAYECTBEHHBIE XapAKTEPUCTUKHU CONEPKAHUS, PEKOMEHIIYEMYIO IOCJEI0BATEIbHOCTD
U3YYCHHS] XUMUU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKU Y4EOHOTO
npouecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaroIIMXCs, ONpEeNsieT BO3MOXKHOCTH IpeaMeTa
JUIsL  peanu3anuu  TpeOoBaHWUN K pe3yidbraraM OCBOEHHUSI OCHOBHOW 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3ysbTaTaM
oOyueHUs] XMMHUM Ha YPOBHE IIeJie M3y4YeHUs TMpeAMeTa M OCHOBHBIX BHJOB Yy4eOHO-
N03HABAaTEIbHON AESITEIbHOCTH 00Yy4aOIEerocs Mo OCBOCHUIO YYEOHOTO COIep KaHMUS.

3HaHWe XUMHH CIIY>)KHT OCHOBOH U1sl ()OPMUPOBAHUSI MUPOBO33PEHHUS 00YJAIOIIETOCS, €ro
MPENCTaBICHUA O MaTepHabHOM €IWHCTBE MHUpPA, BAXHYIO POJIb HUTPAIOT (HOpPMHUpPyEeMbIe
XUMUEH TIPEICTaBICHUS O B3aMMOTIPEBPAIICHUSX YHEPTUU U 00 SBOJIIOIIMHU BEIIECTB B MPUPO/IE,
0 MyTSAX pemieHus T00albHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM,
HHEPTETUYECKOM, MUIIEBON 1 IKOJIOTHIECKONU O€30MaCHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3yyeHne xumuu:

CIIOCOOCTBYET peaIn3aiiii BO3MOXHOCTEH I caMOpa3BUTHS M (POPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 0011el U GYHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIAJ] B (DOPMHUPOBAHNE MBINIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronIuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOW  JeATEeTBbHOCTH, OJKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHHUM, HEOOXOIWMBIX KaK B TIOBCEIHCBHOW JKM3HU, TaK U B
npoecCuoHAIbHON A TEIHHOCTH;

3HAKOMUT CO CHenu(PuKol HAydHOTO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI II€JIOCTHOTO
B3[VISiJla Ha €IMHCTBO MNPUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JTallOM B
(bopMUpPOBaHUYU €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00yUYaIOIINXCS;

crnocoOcTByeT (OPMUPOBAHUIO TICHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAyYHBIM
3HAHHMSIM, K TPHUPONE, K YEIIOBEKY, BHOCHUT CBOW BKJaJ B DKOJOTHYECKOe 0OpazoBaHUE
00y4Jaromuxcs.

JlanHble HampaBieHUS B OOYyYEHHMH XMMHH OOECHEUMBAIOTCS CIENU(PUKON coaep:KaHus
y4eOHOTO TIpeaMeTa, KOTOPBIH SBISETCS TMEJaroTMuecKd aJalTUPOBAHHBIM OTPAKCHHUEM
0a30BOI1 HAYKM XMMHH HA ONPENEIEHHOM 3TaIle €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHMS OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMMHCS CUCTEMBI TTEPBOHAYAIBHBIX MOHITUN XUMHH, OCHOB HEOPTaHUYECKOM XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBbIX NOHSATUN OPTaHUYECKOW XVMUHU.

CtpykTypa cofepKaHus MPOrpaMMBbl MO XUMHUH C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
nonxoja Kk €€ u3ydenuto. ColepKaHue CKJIAJbIBACTCS M3 CUCTEMbl MOHSITUH O XHMHUYECKOM
DIIEMEHTE W BEIIECTBE W CHUCTEMBI TMOHATUH O XWUMHYEeCKoW peaknuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI M0 MPUHLMIY MOCJIEA0OBATEILHOIO PA3BUTHS 3HAHUKA HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHUS O CTPOCHUH aTOMA U XUMUYECKOU CBA3U;

— IIpeICTaBICHU 00 MEKTPOTUTHICCKON JUCCOIMAIINY BEIIECTB B PACTBOPaX.

TeopeTnueckne 3HaAHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Ppa3BUBAIOTCS IMOCIENAOBATEIHHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIONHSASA (QYHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHMS U BO3MOXKHOCTEU
MIPAKTUYECKOTO MPUMEHEHHUS U TTOTYyUYECHUS U3y4aEMbIX BEIICCTB.

OcBoeHue MPOrpamMMbl IO XUMHH CIOCOOCTBYCT (POPMHPOBAHHIO MPEICTABICHUS O
XAMHUYECKOW COCTABIISIONIEN HAYYHOW KapTUHBI MHpPA B JIOTHKE €€ CHCTEMHOW MPHUPOJIBI,
LIEHHOCTHOTO OTHOIIICHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HAHUS B HayKe. M3yueHne xumMmumn
NPOUCXOJIUT C TPUBJICYCHUEM 3HAHUM U3 paHee U3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyx)aromui Mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 KIacey.

[Ipu M3yyeHUr XUMHUHU IPOUCXOIUT POPMUPOBAHKUE 3HAHUI OCHOB XUMHUUECKOM HAYKH Kak
00J1aCTU COBPEMEHHOI'0 €CTECTBO3HAHMSI, TPAKTUUECKOU AEATEILHOCTH YEJIOBEKA U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpbl. 3ajlada y4eOHOTO MpeaMeTa COCTOMT B (pOpMUpOBAHUU
CHUCTEMbl XMMHUYECKUX 3HAHUU — BaKHEHUIIUX (haKTOB, MOHSTHUM, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUM, JOCTYMHBIX OOOOIIEHNA MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHUHU K HAyYHBIM METOJ/IaM MO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUYECKUX PEaKIuH,
B (OPMUPOBAHMM U PA3BUTUU TIO3HABATEJIBHBIX YMEHUW W MX MNPUMEHEHUHU B Yy4eOHO-
MO3HABATEILHON U yUeOHO-UCCIIEOBATEIBCKOM EATEIbHOCTH, OCBOCHUH MPaBUJI 0€30MMacHOro
oOpaillleHHs C BEIIeCTBAMU B MOBCEHEBHOMN KU3HMU.

[Ipy u3ydeHUHM XUMHUHU Ha YpPOBHE OCHOBHOIO 00Ilero oOpa3oBaHUs BaXKHOE 3HAYCHUE
npUOOpENH TaKUe 1EeNIH, KaK:

— (opMHpPOBAHUE MHTEIUICKTYaJbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaM0OOpa30BaHUIO,
COTPYTHUUECTBY, CaMOCTOSITEIbHOMY TMPUHITHIO PEIICHUM, CHOCOOHOW aJanTUpPOBAThC K
OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOY4YEHMsS Ha CHCTEMAaTUYECKOE TMPUOOIIEHHE OOydJaromuxcs K
CaMOCTOSITEJIBHOM ~ TO3HABATEJIbHOM  JCSATEIbHOCTH, HAYYHBIM  METOJaM  IIO3HAHWS,
GbOpMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrneyeHue YCJIOBHUM, CHOCOOCTBYIOIIUMX MNPUOOPETEHHUIO OOYYarOIIUMHCS OMbITA
pa3HOOOpa3HOM NESATEIBLHOCTH, MO3HAHUSA M CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOLTUX YHUBEPCATbHOE 3HAUCHHE JIJI PA3JIMUHBIX BUJIOB JEATECIBHOCTH;

— ¢opmupoBanue o01el GyHKIIMOHAIBHOW U €CTeCTBEHHO-HAyYHOU TPAMOTHOCTH, B TOM
YUCJie YMEHUNU OOBSICHATh M OLICHUBAThH SBJICHUS OKPYXKAIOIIErO0 MHpA, UCIOJB3YS 3HAHUS U
OTBIT, TOJYYEHHbIC TIPU HM3YYCHUU XUMHUHU, MNPUMEHATh HX MpPH pelHIieHUuH MpodjeM B
IOBCEIHEBHOM KU3HU U TPYAOBOU JIESATEIBHOCTH;

— ¢opMupoBaHUE Y 00YyHaArOUIUXCS TYMAHUCTUUYECKUX OTHOIIEHUM, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHUU JIJIs1 BBIPAOOTKU SKOJIOTHUYECKH 11€JIECOO00PA3HOr0 MOBEICHUS B OBITY U
TPYAOBOM NESATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3JA0POBbS M OKPYXKAOIIEH MPUPOAHOM
cpensbl;

— pa3BUTHE MOTHMBalMM K OOyYEHMIO, CIIOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCITMTAHHWIO Ha OCHOBE YCBOEHHMS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BbIOOPY NMPOGUIIS U HAPABIEHHOCTH AaJIbHEHUIIIEro 00y4YeHHUs.

BocrnurarenpHblid NOTEHIHAT NpeAMETAa « XUMHUS» PEaTnu3yeTcs yepes:



e IIPUBJICUYECHUE BHUMAHUS OOyUYaIOLIMXCs K HEHHOCTHOMY ACIEKTY M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHM3alMi0 HUX pabOThl C NOJYy4yaeMOM Ha YpOKE COLMAJIbHO 3HAYUMOU
uHbopMallMel — UHUIMHPOBAHUE €€ OOCYXIEHHUS, BBICKA3bIBAHMUS OO0YYaIOUTIMHUCS
CBOETr0 MHEHUS IO €€ MOBOY, BHIPAOOTKH CBOETO K HEH OTHOLIEHUS;

e JCMOHCTpALUIO 06y‘{aI-OHII/IMCSI IMpUMCPOB OTBCTCTBCHHOI'O, I'PAKIAAHCKOTO ITOBCIACHUA,
IIPOABIICHUA YeJIOBEKOIIOONS M I[O6pOC€pI[e‘IHOCTI/I, acpes3 HOI[60p COOTBCTCTBYIOIIHX
TCKCTOB I YTCHHA, 3ada4 AJIA PCIICHHA, HpO6HCMHBIX CI/ITyaHI/Iﬁ JJIA O6CY}KIIGHI/I5[ B
KJIaCCcC;

o TMpPUMEHEHHE Ha YpOKax MHTEPAKTUBHBIX (opM paboThl ¢  O0OYyYArOIIMMHUCS:
UHTEIJICKTYalbHBIX UTP, CTUMYJIHPYIOIIUX O3HABATEIbHYI0 MOTUBAIIMIO O0YYaIOITXCS;
IUIaKTUYECKOTO TeaTrpa, TJe TOJIy4YeHHble Ha YpOKE 3HaHUS OOBITPBHIBAIOTCS B
TeaTpaJbHBIX MOCTAHOBKAX; JIUCKYCCHI, KOTOpbIE NAlOT OOy4YaroIMMCS BO3MOXKHOCTb
IPUOOPECTH ONBIT BEICHUS KOHCTPYKTUBHOTO AMAJIOra; TPYIIIOBONM pabOThl WK pabOThI
B Mapax, KOTOpble ydaT OOy4aroumxcs KOMaHIHOM padoTe U B3aUMOJCHCTBUIO C
JIPYTUMH 00y4arOIUMUCS;

e VHUIMUPOBAHME U TMOIACPKKY HCCICIOBATEIBCKON IEATENBHOCTH OOYy4YaIOMIMXCA B
paMKax pealn3aliyi UMY WHIUBUAYAJIBHBIX U TPYNIIOBBIX HUCCIEN0BATENBCKUX IPOEKTOB,
YTO JaCT 00Yy4aroUIMMCsl BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PEIICHUs
TEOPETUUYECKON MPOOJIEMbI, HABBIK TE€HEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX HJICH,
HABBIK YBOKUTEIHLHOTO OTHOIIEHUS K UYXXUM UJesM, 0(DOPMIICHHBIM B paboTax IPYyrux
uccienoBareneid,  HaBbIK ~ MyOJWYHOTO  BBICTYIUICHUS ~ Tepea  ayJduTOpHUEH,
apryMEHTHPOBAHUS U OTCTaUBaHMS CBOEH TOUKU 3PEHUS.

OO01iee 4nCcI0 4acoB, OTBEIEHHBIX I U3yUYEHUS] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce —
68 yacoB (2 4aca B HEJIEIIO).



COAEPXKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUM B KW3HUA YEIOBEKa. XMMHS B CUCTEME HaykK. Tema u
BeniecTra. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosiHue Beniect. llonsTue o
METOJIaX MO3HaHU B XUMHUH. UncThie BemecTBa u cMecu. CriocoObI pa3iesieHus CMeCei.

ATOMBI M MOJEKYJbl. XUMHUYECKUE 3JeMEHTbhl. CHMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocTeie U CHOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmyna. BameHTHOCTh aTOMOB XHUMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTtaBa BemiecTB. (OTHocuTeNnbHas aroMHas Macca. OTHocUTelbHas
MOJIEKYJISIpHaAs Mmacca. MaccoBast 10JIs1 XUMHYECKOTO AJIEMEHTA B COCIMHECHHH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anmocBs3b KOMMYECTBA, MACCHI U
Yyucaa CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacu€Trl mo popmMynaM XUMHUUECKUX COCAUHEHUM.

OU3NYECKHE U XUMHUUYECKHUE SBJICHUS. XUMHUYECKas peaknuss U €€ NMPU3HAKU. 3aKOH
COXpaHEHMs MacChl BeEIIECTB. XuUMHUUYeckue YypaBHeHus. Krnaccudukanus XuMUYECKUX
peakuuii (COeIMHEHUsI, pa3I0KEHHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuit IKCnepumenmn:

3HAKOMCTBO C XMMHYECKOU IMOCYI0H, MpaBWiaMu padOThl B Ja0OpaTopuu U mpuémMamu
oOpaiiieHus ¢ 1abopaToOpHbIM O00OpPY/IOBaHUEM, M3YUYEHUE U ONKCaHue (PU3UYECKUX CBOMCTB
00pa30B HEOPraHMYECKUX BEIIECTB, HaOMoAeHUE (pu3nueckuX (IJIaBJIEHUE BOCKA, TasHUE
JbJa, paCTUPAHKUE caxapa B CTYINKe, KUTICHUE U KOHACHCAIIUS BOJbI) U XUMHUECKUX (TOpPEHUE
CBEYH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHME MeJIa C KHUCIOTOW) SIBICHUH,
HaOJIIOICHUE U OMMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaklnil (pa3ioKeHue caxapa,
B3aMMOJICCTBUE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, pasiioxkeHue ruapokcuna meau (II)
IIpU HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), usyuenue cnoco0oB
pazzesieHus CMeced: C TOMOIIbI0 MarHuTa, (pUIsTpOBaHME, BbIIAPUBAHUE, AUCTUIUISIUA,
xpomarorpadusi, TPOBEACHUE OYUCTKU TIOBAPEHHON COJM, HAONIONEHHE U OINUCaHUE
pe3yAbTAaTOB MPOBEACHHUS OIbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMSI MAcChl, CO3/1aHUE
MojieJiei MOJIEKYIT (IIIapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHNYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciopojga B Tpupoje, (pusnueckue W XHUMHUYECKHE CBOWCTBa (peakiuu
ropenust). Oxcuzabl. [lpumenenue xkucimopoga. CrocoObl TMOTYyYEHHS KUCIOpoda B
Ja00paTopuu U MPOMBINLICHHOCTH. KpyroBopoT kuciopona B npupojae. O30H — ajuioTpornHas
MoJU(UKaLUs KUCIOPOAA.

TemnoBoil >PPexkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHJOTEPMUYECKUE peakiuu. TOIJIMBO: Yrojilb M METaH. 3arpsi3HEHHE BO3JyXd, YCHIICHUE
napHUKOBOTO A (PekTa, pa3pylieHne 030HOBOTO CJIOSL.

Bomopon — »snmemeHT W mpocToe BelecTBO. Haxoxenue Boaopoaa B MIPHUPOJE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI Moy4eHusi. KucinoTel v conu.

Mosnsipabliii 00bE€M ra30B. Pacy€Thl MO XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceleHHsle u
HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOpUMOCTH BEHIECTB B BojAe. MaccoBasi 10151 BEIIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUSA. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B MpUpOAE. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOHBIX BO/I.

Knaccuduxanus Heopranmdeckux coenuHeHui. Oxkcunbl. Knaccudukaius OKCHIOB:
cosieoOpasyromiue  (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHble) U  HecoJeoOpa3yroIue.
Homenknarypa okcupoB. Pu3nyeckue M XUMHUYECKHE CBOWCTBA OKcUAOB. Ilomydenwue
OKCHU/JIOB.

OcnoBanusi. Kiaccudukanus ocHOBaHMiA: IIENTOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. OU3NYECKHE U XUMHUYECKHUE CBOMCTBA OCHOBaHUM. [lomyueHue
OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. usnyeckre 1 XuMUYECKHe
cBoicTBa KuCIOT. Pan aktuBHocTr metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckrue U XuMHYECKUE CBoMcTBa cotield. [lonmyuenue
COJIEH.



['eHeTrueckas CBSI3b MEXTY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUI.

Xumuueckuit IKCnepumenn:

KaueCTBEHHOE OIPENICTICHUE CO/IepP KaHUs KUCIOpoa B BO3AyXe, OIyUeHUE, COONpaHue,
pacno3HaBaHWE W U3YyYEHHE CBOWCTB KHUCIOPOJA, HAOIIONEHHE B3aMMOJEWUCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MIPEKPAILEHUs TOpeHus (TI05Kapa), 03HAKOMIICHUE C
oOpa3laMu OKCHJIOB M ONHMCAHHE UX CBOICTB, IMOJNyu€HUE, COOMpaHUE, pacro3HaBaHUE U
M3y4YeHHE CBOWCTB BOJOpoAa (TOpeHHE), B3auMOAEHCTBHE Bojopoaa ¢ okcuaom meau (1)
(BOBMOXKHO  HCMOJNB30BaHWE  BUJEOMATepuasoB), HaOmIOAeHHE O00paslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, MCCIENOBaHWE OCOOCHHOCTEHW pAaCTBOPEHHS BEIIECTB C PA3TMYHON
pPacTBOPUMOCTBIO, TMPUTOTOBIEHHE PACTBOPOB C  ONPEACIEHHOM MaCcCOBOM  JOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJIECHCTBUE BOABI C MeTaJUIaMU (HaTpueM W KaJbLHEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUJIEOMATEPUATIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHMYECKUX
BEIIECTB Pa3jIMYHBIX KJIAaCCOB, HAOMIONEHUE M3MEHEHHUS OKPAaCKU MHIMKATOPOB B pacTBOpax
KHCJIOT W IIeNoueld, uzydyeHue B3aumojnenctBus okcuaa meau (II) ¢ pactBopoM cepHoit
KHUCJIOTBI, KHUCJOT C MeTajUlaMH, peaklMil HeUTpaiu3aluu, MOJTYyYEHHUE HEPACTBOPUMBIX
OCHOBaHMUM, BBITECHCHHE OJHOIO MeTaula JPYI'MM H3 pacTBOpa COJM, peLICHUEe
HKCIIEPUMEHTAJILHBIX 3aj1a4 10 TeMe «BaxHeliire Kiacchl HEOPraHUYECKUX COSTUHEHUI».

Iepuoauueckuit 3akoH u Ilepuoauyeckas cucrema xumMudeckux djiemenros /. U.
MenpaesieeBa. Crpoenune aTOMOB. Xumuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBUTE/IbHbIE PEaKINH

[lepBble MOMBITKH KJIACCU(PUKAIIMM XUMUUYECKUX AJeMeHTOB. [loHsATHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIE U NIEJIOYHO3EMEJIbHBIE METaJUlbl, TaJOT€Hbl, WHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3yrOT aM(POTEPHbIE OKCUJIBI U TUAPOKCHUIBI.

[Tepuonnueckuit 3akoH. llepuomuueckass cucrema XuMmMuyeckux osnemMeHTtoB J[. U.
MenpeneeBa. Kopotkonepuoanas u anuHHonepuoanas (opmbsl Ilepronnueckoit cUCTEMbI
xumuyeckux snemeHTtoB JI. M. Mennpeneesa. Ilepuonsl u rpynmbel. DU3MYECKUN CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HW3orombel. Onekrponsl. CrpoeHue
ANEKTPOHHBIX O0O0JIOYEK aroMOB NeEpBbIX 20 XuUMHUYECKUX 3JeMeHTOB Ilepuonnueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA 110 €ro MOJOKEHUIO B
[Tepuoguueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajyca aTOMOB XMMHUUYECKUX JIEMEHTOB, METAJITNYECKUX
Y HEMETaJUIMUYE€CKUX CBOMCTB MO IPpyIaM U Mepruojiam.

3nauenue [lepuonuueckoro 3akoHa u [lepuoandeckoil CUCTEMbl XUMUUECKUX JIIEMEHTOB
JUISl pa3BUTHUS Hayku U nipakTuku. 1. 1. MenaeneeB — yu€Hbli U IpakKTaHUH.

Xumuyeckass  cBsi3b.  KoBaneHTHass — (mosisipHass W HEMOJSpPHasi)  CBS3b.
DIEKTPOOTPUIIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporieccel
OKHUCJICHUS! U BOCCTaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHre oOpaslioB BEIIECTB METAJIOB M HEMETAJUIOB, B3aUMOJACUCTBUE THAPOKCUAA
IIMHKA C PaCTBOpPaMHU KHCJIOT U IEJI0UeH, TPOBEACHUE OIBITOB, WILTIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTELHBIX PEAKIMM (TOpEeHUE, PEaKIUHU PA3I0KEHHS], COSIUHEHUS ).

Mesicnpeomemmuule ceazu

Peanuzanust MexXnpeaMETHBIX CBS3EH PU M3YYEHUH XUMUU B 8 KJIacce OCYIIECTBISACTCS
yepe3 MCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
SIBJISIFOIIUXCSI CHCTEMHBIMU JJ1sI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC MOHSTHSA: Hay4dHbIM (akT, Turmore3a, TEOpHUs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKalus, NEPUOAUYHOCTb,  HAOMIOACHHE,  AKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHUE, MOJEINb, SIBJICHUE.

®usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUYECKHUI 3apsij, BEIIECTBO, TelO0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, GU3NUYECKUE BEITUUYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, rugpocdepa, MHUHEpPANbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XUMHMYECKasi peaKkIus

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux osnemeHtoB J[. WM.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB XUMHUYECKUX
DIIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KaJMsA, KAJIbLMS U UX COCIMHEHUHM B COOTBETCTBHUM C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTH CBOWCTB BEILIECTBA OT TUNA KPUCTAUINYECKOW PEIIETKH M BHJIA XUMHYECKOU
CBSA3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJIACCAaM HEOPraHWYECKUX COCAVMHEHUN, TEHETUYECKAs
CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XuMHUECKIX PEaKUi MO pa3InIHbIM MIPU3HAKaM (IO YHCITYy B COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY J(PQEKTy, MO U3MEHEHHUIO CTEleHEeU
OKHUCJICHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OpAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHAOTEPMHUYECKHE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[TonsiTue 0 ckopoct XxuMU4eckoil peakuuu. [lonsarre 00 0OpaTUMbBIX U HEOOPATHUMBIX
XUMUYECKHX peakuuax. [IoHsATHE O TOMOIeHHBIX U TeTepOreHHbIX peakiusax. [loHarue o
karamnse. llonatne o xumMuueckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKOW PEAKIIN U TOJI0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBlIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMil C UCTIONB30BAHUEM METO/IA IIEKTPOHHOIO OajaHca.

Teopus NEKTPOIUTHYECKON TUCCOUUALMU. DNEKTPOJIUTHI U HEAIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHu3M IUCCOLMALMM BEIIECTB C PAa3IUMYHBIMM BUJAAMU XHMHYECKOM CBS3H.
Crenenp qucconuaruu. CuibHbIE U cIa0ble JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEAKIUNA MOHHOTO OOMEHa, MOJIHbIE U
COKpAIlEHHbIC HOHHBIE YPaBHEHMS peakiuid. CBOMCTBA KUCIOT, OCHOBAaHUW U COJIEH B CBETE
NPE/ICTaBICHU 00 AIIEKTPONUTHYECKOM Auccoluanuu. KadecTBeHHbIE peakiuuu Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMH KPHUCTAJUIMYECKMX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJJIOB W HeMeTauioB (TpaduTa W anmasa), CJIOXKHBIX BEIHIECTB (XJOpUIa HaTpus),
UCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINH
KHCJIOT, IIeJIoued U cosied (BO3MOXKHO HCIOJNb30BAaHUE BUAECO MaTepuasoB), MPOBEICHUE
OMBITOB, WTIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEAKIMil HOHHOTO oOMeHa (00pa3oBaHUe
OCajJika, BBIJEJICHUE Tra3a, 0Opa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX Peaklnil (TopeHue, peakiui pas3IoKeHUs, COSTUHEHHUS ),
pacro3HaBaHWE HEOPTAaHUYECKUX BEIIECTB C IMOMOLIBIO KAaUYE€CTBEHHBIX PEAKLWK HAa HOHBI,
pELIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMEpe XJIopa (B3aMMOJIEHUCTBHE C MeTallaMU, HEMETaJlJlaMH,
niesnioyamu).  XsopoBogopon. CoinsiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TMOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa M XJIOPOBOAOPOAA HA OpraHu3M 4esoBeKa. Baxueinmue
XJIOPUIbI U UX HAXOKIECHUE B IPUPOJIE.

OoOmas xapakrepuctuka sneMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEeHU OKHcieHus. CTpoeHne U (PU3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia ¥ cepbl. AJUIOTPONHbIE MOIU(UKALIMYA KUCIOPOAA U CEpbl. XMMHUECKUE CBOMCTBA
cepbl. CepoBOaOpOA, CTpOECHUE, (PU3MUECKHE U XMMHUYECKHE cBOWMCTBA. OKCUABI Cepbl Kak
OPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KuciaoTa, pu3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue Kak HpeacTaBUTENs Kiacca KUCIOT U cHelu@uueckue). XUMUYECKUE PpEeaKlMH,
JeKale B OCHOBE MPOMBIIIJIEHHOTO CIOCcO0a MOIy4YeHUs! CEpHOM KucioTel. [IpumeHneHnue
cepHoM KkucnoTbl. CoOaM CEpHOM KHCIIOThI, KayeCTBEHHas pEakiusi Ha Cyilb(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUM B IPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelbl COEIMHEHHMSIMHU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U BOAOEMOB),
CHOCOOBI €ro MpeA0TBPALLCHUSI.

OOmiast xapakTepucThka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCICHUS. A30T, pacmpocTpaHeHHE B NIpUpoae, (U3NYECKHUE U
XUMHUecKkre cBoiicTBa. KpyroBopor aszora B mnpupoae. AMMHaK, €ro (QU3MYECKue u
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Conu aMMOHMS, WX (PU3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ MoiMydYeHue, PU3NYecKue U XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeACTaBUTENs
KJ1acca KUCIOT U crienududeckue). Mcnonp30BaHue HUTPATOB U COJEH aMMOHHS B KaueCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHUSIMU
azota (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MO4YBBI U BomoémoB). Docdop,
ajotporniaeie  Momudukaruu  pocdopa, ¢Guznueckue W XUMHUYECKHE cBorcTBa. OKCH
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUCCKHUE CBOWCTBA, IMONYYCHHE.
Hcnonp3zoBanue GocdaroB B KauecTBE MUHEPATIbHBIX YIOOPEHHIA.

OOmast xapakrepucThka 371eMeHTOB I[VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHHS. YIIIepo, alNIOTPOIHbIE MOAU(DUKAIIMY, PACTIPOCTPAHEHUE
B mpupoje, (unyeckue U XUMUYECKue cBoiicTBa. AncopbOuusa. KpyroBopor yriepona B
npupone. OKcHabl yriiepoja, uX pU3nyeckrue U XMMHUYECKUE CBOWCTBA, NEHCTBUE HA JKUBbHIE
OpraHU3Mbl, MMOTYYEHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOIEMBI, CBA3AHHBIE C OKCHIIOM
yrrepoza (IV), rumoresa 1o0anbHOTO MOTEIUICHHS KIMMaTa, TapHUKOBBINA 3 (HEKT. YronpHas
KHCJIOTa U €€ COJM, UX (PU3NYEeCKHEe U XUMUYECKHE CBOMCTBA, MOIYYEHUE U MPUMEHEHHUE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Vcnonb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPrAHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX YyIIepoaa
(MeTaH, 3TaH, ITWIEH, alETWUJIEH, 3TaHOJ, IIMLEPUH, YKCycHas kucinorta). IIpuponnsie
VMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPHUPOIHBINA Ta3, He(PThb), MPOIYKTH UX NEpPepadOTKH
(6eH3uH), UX poJib B OBITY U MNPOMBINUICHHOCTH. [IOHSITHE O OHOJOTMYECKH BaXKHBIX
BELIECTBAX: KHMpax, Oelkax, yrieBoAaXx — M UX POJIM B >KM3HU 4esloBeKa. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usmyeckue M XUMUYECKHE CBONCTBA, IMOJY4YEHHUE U NPHUMEHEHHE.
Coenunenust kpemHusi B mpupoge. OOmme mnpencrabieHuss o0 okxcuae kpemuus (IV) u
KpeMHUeBOW kucinore. CHIUKaThl, HUX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BakHeiiline CTpOUTENbHbIE MaTepUalbl: KEPAMHUKA, CTEKIJIO, IEMEHT, OETOH, JKEJIe300€TOH.
[Ipobnembl 6€30MaCHOTO HKCIMOJNB30BAHUSL CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii sIKcnepumenm:

U3y4YeHre o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEAKIUN HA XJIOPUJ-MOHBI U HAOIIOACHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxkaromue pU3NYeCcKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEOMATEPHAIIOB), O3HAKOMIJIEHHE C 00pa3liaMu XJIOpHUIIOB (TajJOre€HUIOB),
O3HAaKOMJICHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSIMH (BO3MOXKHO HCIOIb30BAaHUE
BHUJICOMATEpUasIoB), HaONIOIEHHEe TIpollecca OOyIIMBaHUS caxapa TIof JACHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3YyYEHUE XUMUYECKHX CBOMCTB pa30aBiIeHHOMN
CEepHOM KHUCJIOThI, MPOBEJAEHUE KAYECTBEHHOM peakuud Ha cyab(ar-uoH W HaOlogeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3UYECKUMH CBOMCTBaMHM a3oTa, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIOJb30BaHUE BHJEOMATEpPUAIOB), oOOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHui, MONydeHUe, COOMpaHue, pPAClO3HABAaHWE W HU3Y4YEHHUE CBOWCTB
aMMUaKa, MPOBEICHNE KaYECTBEHHBIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yUyeHHUe
IPU3HAKOB HUX NPOTEKaHMs, B3aMMOAECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C
Me/blo (BO3MOXKHO UCIOIb30BaHUE BUIEOMATEPUAIIOB), U3YUEHHE MOJIETIEH KPUCTAININYECKUX
pem€rok ainMasa, rpadura, QyIEpeHa, O3HAKOMIIEHHE C IPOLIECCOM  aIcopOLUU
PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPONCTBOM MPOTHBOra3a, NOJIy4YEHHE,
coOupaHue, pacno3HaBaHME U H3Y4YEHHME CBOWCTB YIVIEKHUCIOIO Tra3a, MpPOBEIECHUE
KAQUECTBEHHbIX peakUuid Ha KapOOHAaT W CWIMKAaT-MOHBl M HW3yYEHHE IMPU3HAKOB MX
IPOTEKaHMs,, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH, PEIIECHUE
HKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTaynibl M MIX COeIMHEHUSA



OO6miasi XapakTepUCTUKA XUMHUYECKUX DBJIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxenuss B Ilepuogmueckon cucreme xmmuueckux sneMeHTtoB . M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MmeTauioB. Meramnuyeckass CBSI3b W MeTalUIM4ecKas
KpUCTAJUIMYECKas PElI€TKa. DIECKTPOXUMUUYECKUN psii HAPSKEHUN MeTauioB. Du3nvecKue
U XMMHUYECKHE CBOMCTBa MeTaiuioB. OOmme crnocoObl nomydeHuss MetaiioB. [lonsarue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[Ilenounsle MeTauibl: TONOXKEHKHE B [leprognueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B mnpupoae. dusmueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpust U Kanus). OKCUABbl M TUJIPOKCUILI HATpUs U
kanus. [[pumeHeHne menouHbIX METAJUIOB U KX COCIMHEHHM.

[[lesoyHO3€MENBHBIE METAJUIBI MarHuid W KaJbLUM: MoJoxxkeHue B llepumommueckon
cucreMe xuMudeckux anemeHtoB J[. . MenpaeneeBa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U Kajblus. BaxkHenme coeIMHEHNS
KaJIbLUs (OKCU, TUIPOKCHU/I, COJIn). JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHCHUSI.

Amomunnii: nonoxkeHue B l[lepuogmueckon cucreme Xxumudeckux snmeMmeHTtoB J[. .
MenneneeBa, CTpOCHME aroMa, HaxoxkJaeHuWe B mpupoae. Dusznyeckue M XUMHUYECKHUE
CBOMCTBa atoMuHMs. AM]OTEepHbIE CBONCTBA OKCHUIA U TUIPOKCUIA ATIOMUHUSL.

Kenezo: momoxenue B llepuogmueckoil cucrtemMe XuMuueckux diemeHToB JI. H.
MenpeneeBa, CTpOCHME aToMa, HaxoxkJaeHuWe B mpupoae. Dusznyeckue M XUMHUYECKHUE
cBoicTBa »xene3a. Okcunbl, rTuapokcunbl U conu xenesza (II) m xenmeza (III), ux cocrtas,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMH METAJUIOB U CIUIABOB, UX (DU3MYECKUMH CBOWCTBAMH,
U3YYECHHE PE3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEN B3aUMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIOJIb30BAHUE BUJEOMATEPHUANIOB), HCCIEIOBAHUE CBOMCTB >KECTKOWM BOABI, Ipolecca
TOpEHUsl Kejie3a B KHUCIOPOAE (BO3MOXHO HCIIONb30BAaHUE BUIEOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMK HA MOHBI: MAarHus, Kb, AJIIOMUHUSA, IMHKA, XKEIe3a
(IT) u xenesa (III), mequ (II), HabmromeHUe U ONMUCaHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHHU
WOHAMU HaTpus, Kaiud W KajlblKsd (BO3MOXKHO UCIIOJIb30BAHUE BHICOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aTFOMUHUS U TUJIPOKCUIA [IUHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33J1a4 M0 TeMe «BaxkxHeume MeTaibl U UX COEAUHECHU .

XHMMHUA M OKpPYKAIOLIas cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCnoib30BaHuE
BEILIECTB M XMMHUYECKUX peakiuid B ObITy. llepBas moMoIp Mpu XUMHUUYECKUX OXKOrax H
OTPaBJICHUSX.

XUMHUYECKOe  3arpsi3HEHUE  OKpyXKaroled  cpenbl  (mpeaesibHash — JIONMycTUMAast
KOHIIeHTpanus Bemects, nanee — [1JIK). Poias xumMuu B pelieHu# 3K0JI0TUUE€CKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB MaTepruaoB (CTEKIO, CIIaBbl METAIIOB, TIOJTUMEPHBIE MaTEPHUAIIbI).

Mesicnpeomemmnule ceazu

Peanuzanys MeXnpeIMETHBIX CBI3€UM MPU M3YUYCHUU XMMUU B 9 Kilacce OCylIeCTBIsAETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK U TOHSTHUH,
ABJISIONIUXCS CHCTEMHBIMU JIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4dHbIM (akT, Turore3a, 3aKOH, TEOpHs,
aHajiu3, CHUHTE3, KiIaccuukanus, TMepUOAUYHOCTh,  HAOMIOJAEHUE,  AKCIICPUMEHT,
MOJICIMPOBAHKUE, HW3MEPEHUE, MOJeb, SBJICHUE, MapHUKOBBIM dA(dekT, TexHoIorus,
MaTepHuaJbl.

@usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIbI,
pPaaMoOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUYECKUM 3apsil, MPOBOAHUKH, IOJYNPOBOIHUKH,
JURIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAsl pEHIETKa, CIJIaBbl, (PU3NYECKHE BEITUYUHBI,
€IVHULBI U3MEPEHH S, KOCMUYECKOE MMPOCTPAHCTBO, IUIAHETHI, 3BE31bI, CONHIIE.

buonorusi: gorocunTes, apixanue, ouocdepa, 3KOCUCTEMA, MUHEpPATIbHbIE YI0OpeHuUs,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbIe, TOTUIMBO, BOJHBIE peCypCHI.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3ylbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUH B €IWHCTBE Y4YEOHONH U BOCIUTATEIHHOM
JIESITEIBHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKHMH COLMOKYTHTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, MPUHATHIMA B OOIIECTBE MpPaBWJIAMH U HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
00y4Jarouxcs.

JIM4HOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIINI U PACIIMPEHUE OTbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpuOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACIEAMIO, TTOHUMAaHUs 3HAYEHUS XUMHYECKONM HAayKH B JKU3HHM COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OPMALIMEN O MEPEAOBBIX TOCTUKEHUAX U
OTKPBITHSIX MUPOBOIM M OT€YECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpaA U OOIIECTRA;

2) rpaxJaaHCKOr0 BOCIMTAHMS:

NPEICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOW, y4eOHO-
UCCIIEZIOBATENIbCKOM, TBOPYECKOM M APYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JE€ATEIbHOCTU MPU BBINOJHEHUU YUYEOHBIX, MMO3HABATEIbHBIX
3a]a4, BBIOJIHEHUH XUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMOHMMAHWUIO U B3aUMOIIOMOIIM B TMpoIEcce OTON ydeOHOI
JIeSITEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TOBEJACHHE M TOCTYIKH CBOMX TOBApHUIIECH C
MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOHW pPEaKIuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKHd M COCTABIISAIOIIME OCHOBY IJisi
NMOHMMAaHWsl CYIIHOCTH HAyYHOW KAapTHUHBI MHpa, NPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POTM XMMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

No3HaBaTeIbHbIE MOTHUBBI, HAPaBICHHBIE HA TOJIYYCHHE HOBBIX 3HAHUW MO XHUMUH,
HEOOXOAMMBIE ISl OOBSICHEHHS HaOJIIOMAeMBIX MPOLIECCOB U SIBICHUMN, MO3HABATEIHHOM,
WHPOPMAITMOHHON M YHUTATENbCKOM KYyJIBTYphl, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOl, MOCTYMHBIMH TEXHUYECCKUMHU
cpeacTBamMu MH()OPMAIMOHHBIX TEXHOJIOTHIA

MHTEpEC K OOYYEHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIEAO0BATEIBCKOM JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HANIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4) dopMmupoBaHus KyJbTypPbl 310POBbSI:

OCO3HAaHHWE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3lI0POBBIO,
YCTaHOBKHM Ha 3J0pOBBIN 00pa3 KW3HU, OCO3HAHHWE MOCIEACTBUI W HETPUATHE BPEIHBIX
NPUBBIUEK (YyHOTPEOSCHUS aJKOroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOMIOIEHUS
npaBwi 0€30MacHOCTH TpU OOpPAIEHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peabHOMN
KU3HH;

5) TPYa10BOI0 BOCIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpo(eccuil u Tpyna pa3inuyHOTo pojia, YBaXKEHUE
K TPyAy W pe3yibTaTaM TpPYAOBOH [EATebHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHAMBUAYAJIHHON TpPaeKTOPUU
IpOAOKEHHsT 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNEemHON Mpo(ecCuoHaNbHON IEATEIbHOCTH
U PA3BUTUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJalTHPOBAThCS B MPOQecCHOHATbHOU

cpene;



6) PK0JI0rH4ecKOro BOCIUTAHHUA

HKOJIOTHYECKH L€JeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNE [ICHHOCTH 3I0pOBOTO U 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY H TICUXUYECKOMY
37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MIaCHOTO MOBEIEHUs TpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIMNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble MPU U3YYECHUU XUMHUHM, JJISI PEIICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAIOWIEW MPUPOJHOM CPENOW, JUIA IIOBBILIEHUS YPOBHSA
IKOJIOTHYECKOM KYIbTYphl, OCO3HAHHUS II00ATBbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTel WX PEIICHHsS TOCPEACTBOM METOJOB XUMHUH, HKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COIMAIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A (POPMHUpPOBAHUS
MUPOBO33pEHUs O0IIIEHAYYHbIE OHATHUS (3aKOH, TEOPHS, MPUHIUI, TUTIOTE3a, (DaKT, CUCTEMA,
IpOLIECC, HKCHEPUMEHT U JIPYroe.), KOTOpBhIE HCIHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT Ha OCHOBE 3HAHMW M3 3TUX MPEIMETOB (POPMUPOBATH
IPENICTAaBICHUE O LIETOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEPCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTeNibHbIE,  KOMMYHUKATHBHBIE,  PETYJIATHUBHBIE),  KOTOpPble  OOECIEUHUBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Joruyeckne qeMcTBUA:

YMEHUSI HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XUMHYECKUX TOHSATUM (BBIACHATH HMX XapakTEpHbIC MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JPYTMMH TOHATHUSIMHU), HCIOJIb30BaTh TMOHATHUS IS
O0OBSCHEHUSI OTACIbHBIX (DAKTOB U SBJIICHUH, BBHIOMpATh OCHOBAHUS U KPUTEPUU IS
KJ1accu(UKaIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUi, YCTaHABIMBATh MPUYUHHO-
CJIEJICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHAYKTUBHBIC, TEAYKTUBHbIC, [0 AHAJIOTHUH ), /IeJIaTh BHIBOJIBI U 3AKITIOYCHUS,

YMEHUE IPUMEHSTH B MPOLIECCe MO3HAHUS MOHATHS (TTPEAMETHBIE U METaNpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOIb3yEMbIE B XMMHH, MPEOOPA30BBIBATH IIMPOKO
NPUMEHSIEMbIE B XUMHUHM MOJCJIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOI
DJIEMCHTA), XMMHYCCKas (opMyna W ypaBHCHHC XUMHYCCKOW DEakUMd — MIPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 33a4, C YYETOM 3THUX MOENbHBIX TMPEACTABICHUI BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MTPU3HAKU U3YYaE€MbIX OOBEKTOB — XUMHUYECKUX BEILIECTB U
XUMHUYECKUX PEaKIUi, BBISIBISATH O0IME 3aKOHOMEPHOCTH, TPUUUHHO-CIIEACTBEHHBIE CBSI3U
U TIPOTUBOPEUHS B U3y4aeMBbIX MPOIeCcCax U sIBJICHUSX.

Ba3oBble uccienoBaresiLcKe AeiCTBUA:

YMEHHUE UCIOJIb30BATh MMOCTABJICHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B Ka4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHHM;

NpUOOpPETEHNE OMBITA N0 TJIAHUPOBAHUIO, OPraHU3ALMKA U MPOBEACHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMIOAATh 32 XOJOM IMPOIECCa, CAMOCTOATENIbHO POrHO3UPOBATH
ero pes3ynbrar, (GOopMyaupoBaTb OOOOLIEHUS W BBIBOABI MO pe3yJbTaram IPOBEAEHHOTO
OTIbITa, UCCJICIOBAHUS, COCTABIIAThH OTUET O MPOJEIaHHOM padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BbIOHpaTh, aHAJIM3UPOBATH U HHTEPHPETUPOBATH HH(POPMAIMIO Pa3TUYHBIX
BUJIOB U (OPM TPEACTABICHHS, MOTyYaeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIpHAs
JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpaBOUYHbIE Mocodus, pecypchl HWHTepHeTa),
KPUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSThH Pa3InyHble METOIbI U 3aPOChl IPU MOUCKE U 0TOOpe UHPOpMAITUU
U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JIJIsl BBIMOIHEHUS! YUYEOHBIX U MO3HABATEIBHBIX
3a7a4  ONpEACNIEHHOTO THIla, MpUOOpEeTEeHHWE OmbiTa B O0JACTH  HMCHOJIb30BaHUSA
MH(OPMAIIMIOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJIEHUE KYJIbTYpOW aKTUBHOI'O
MCIIOJIb30BAHUS PA3JIUYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHuss UHGOPMALMKM M WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECJIOKHBIMU
cXeMaMu, [uarpaMMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAITUSIMU;
YMEHHUE HUCIOJIb30BATh U AHAJIM3UPOBATH B IpoIecce Y4eOHOH M HCCIEeN0BaTENbCKON
JESTENIbHOCTH HMHMOPMALIMIO O BIUSHUMA MPOMBIIUICHHOCTH, CEIBCKOTO XO3iHCTBA H
TPAHCIIOPTA Ha COCTOSHUE OKPYX AOIIEH PUPOTHON CPEIbI.
KoMMyHHKAaTHBHBIE YHHBeEpCAJbHbIe Y4eOHbIe JeHCTBHS:
YMEHUS 3aJaBaTh BOMPOCHl (B XOA€ Jauanora W (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaemMoi TeMbl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCHUTEIBHO BBITOTHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOJYYEHHBIE PpPE3YJIbTaThl O3HABATEIbHOW JESITEIIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JeJaThb MPE3EHTAUUI0 PE3yJAbTaTOB BbBIIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI 1O
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
YMEHHUSI Y4EOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMN MMO3HABATEIILHOM U
UCCJIEI0BATEIbCKON JAESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM HAa OCHOBE Y4éTa
OOIIMX MHTEPECOB U COIIaCOBaHUS MO3UIUK (0OCYXaeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbD», KOOPJIMHALMSA COBMECTHBIX JI€UCTBHIl, ONpeNesieHue KPUTEPUEB IO OLEHKE
Ka4eCTBA BBIMIOJHEHHOU PabOThI U JpyTrue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe Y4eOHbIe el CTBUA:
YyMEHUE  CaMOCTOSITENIBHO  ONPEAENATh  ILeNH  JESITENIbHOCTH,  IJIAHUPOBATb,
OCYLIECTBIISATh, KOHTPOJMPOBaTh M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBAaTh  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HaubOonee 3(P(EKTUBHBIE CHOCOOBI pEHIEHUs YYEOHBIX U
MO3HABATEIbHBIX 33/a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEIIOKECHHBIN
QJITOPUTM JICUCTBUI MPHU BBINOJIHEHUHM 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLUMIX, OLCHUBATb COOTBETCTBUE MOJYYEHHOIO
pe3ynapTara 3asBICHHOM LETH, YMEHUE MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npenaraeémMble B YCIOBUM 3aJaHUM.
HPEJIMETHBIE PE3VYJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHIO O0S3aTEIBHOTO CONEp KaHMs,
YCTAHOBJIGHHOTO JaHHOW denepanbHOil paboueld MporpamMmol, BBIJEISIOT: OCBOCHHBIC
oOy4arIUMHCS HAayYHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHS», BUJbI EATEIbHOCTU MO MOJIYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPHPETALNH, MNPEOOPa30BAHUI0 U NPUMEHEHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce npeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHYECKUN
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAs), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas J0JI XHUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSPHBIA OO0bEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPULIATEIBHOCTh, ~ CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklMd COSAUMHEHUS, PEAKIUU Pa3JI0KECHHS, PEaKINH
3aMEIleHUs], peaKkluu OOMeHa, 9K30- W HHAOTEPMHUYECKHE pEaKUUu, TEIIOBON
3G deKT peakuuu, SApPO aTroMa, AIEKTPOHHBIM CJIOM aroma, aroMHasi OpOWTalb,
paguyc aTtoMa, XMMHYECKas CBs3b, MOJSpHAs W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s BeIeCTBa (IIPOLIEHTHAS
KOHIICHTPALIUs) B PaCTBOPE;

® VJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHX MOHSATHM U NPUMEHSTH 3TH
MOHATHS TIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

® OIPEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHUCJICHHUSI 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAMJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIaccy COeAuHEHUuN 1o GopmylnaM, BUJ XUMHUYECKOH CBS3H
(KOBaJIEHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. M. MenaeneeBa: neMOHCTPUPOBATh
NOHUMaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX
nosiokeHusa B lleproanueckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOraapo;

®OIMCHIBATh W XapakTepus3oBaTh TaOmmunyio ¢opmy Ilepuognueckoii cuctembl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATHUS «INIaBHas noArpymnma (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTD
0003HaYeHUs, KOTOpBIE UMEIOTCs B Tabnuie «[lepruoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apAl sApa, OOLIee YHCIO 3JEKTPOHOB M
pacnpeneraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE PJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YMCIIy M COCTaBY YYaCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
sddexry);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEpXkAasi ONHCAaHUE NPUMEPAMHU  MOJEKYISPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MO)KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILEHUIN B PA3TUYHBIX YCIOBUSAX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAMUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACSITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALNIO, KIACCU(PUKALIUIO, BBISIBICHUE IPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JJII U3YUYEHHS] CBOMCTB BEIIECCTB U XUMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAyYHbIE ~ METOAbl  TMO3HaHUs —  HAONIOEHHWE,  U3MEpEHUE,
MOJIETTUPOBAHHE, IKCIIEPUMEHT (pEabHbII U MBICTIEHHBIN);

eciieOBaTh IpaBUJaM IIOJb30BAHHUS XUMHUYECKOM TMOCyAod U J1abOpaTOPHBIM
000OpyI0OBaHUEM, & TAaK)KE MpaBUJIaM OOpalIeHUsl C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHWMHYECKHUX OIBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCcTB (BOAOpPOAa M KHUCIOPOAA),
IIPUTOTOBJIIEHUIO PACTBOPOB C OIPEACIEHHOM MAaCcCOBOW JIOJENM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  MNPOBOAWTH XMUMHYECKHE OSKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOILBIO UHAUKATOPOB (JaKMYC,
benondranens, METUIOPAHK U IPYTHUE).

K koH1y 0OyueHus B 9 Kjacce npeIMETHBIE pe3y/bTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUN: XUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATENBbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaKius,
XUMHUYECKasl CBsA3b, TEIUIOBOM 3(PGEKT peakiuu, MOjb, MOJISIPHBIN 00bEM, PacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] AMCCOLUMALHUS, PEaAKIHNU
MOHHOTO OOMEHa, KaTajiu3arop, XUMHUYECKOe paBHOBECHE, OOpaTUMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMHU, OKHCIUTEND,
BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJICHHME, aJUIOTPOMNHs, amM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBAJIGHTHAs, HWOHHAs, METAJIMYecKas), KpUCTauIMyecKas
pemeéTKa, KOppo3us METAIOB, CILIABbI, CKOPOCTh XMMHUYECKOU PEAKIUH, MPEAEIIbHO
nonyctumas konueHtpamus [1/IK Bemectsa;

® WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX IMOHATHA U MPUMEHSTH 3TH
MOHATHS IPYU ONKMCAHUU BEIIECTB U UX IMPEBPALICHUN;

® ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJI€HHS (OpMYyJ BEHIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

®ONPENIEIATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUAX PA3JIUYHOIO COCTABA, NMPUHAMIECKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIACCY COEMMHEHUH 1o (opMyliaM, BUJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, HOHHAS,
METaJUIMYeCcKasi) B HEOPTaHMYECKUX COCAMHEHMSX, 3aps]i MOHA MO XUMHUYECKOU



dbopmyrne, xapakTep cpeibl B BOAHBIX PaCTBOPAaX HEOPTaHMUYECKUX COCTUHEHHH, THI
KPUCTAJUTMYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. 1. MennaeneeBa u J1€eMOHCTPUPOBAThH
ero MOHMMAaHHE: OMUCHIBATh U XapaKTepH30BaTh TabmuuHyto Gopmy [leproanueckoit
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHS «IVIaBHasg noxarpymnmna (A-
rpynna)» u «mnodouHas noarpynna (b-rpynma)», mansle W OojbIIME TEPHOABI,
COOTHOCUTh 00O3HAU€HHUs, KOTOPhIE HMMEIOTCSI B TNEPUOIUYECKONW Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YMCIO 3JEKTPOHOB M PACHpPEeiIeHUE UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHITH O0IIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHU B Mpe/ienax MajiblX NEPUOAOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTAaHMUECKUE BEIECTBA, XUMHUUECKHUE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3 (DEeKTY, 10 U3MEHEHHUIO CTENEHEH OKUCIECHUS! XUMUYECKUX 3JIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBaTh) OOIIME U cCHeNUPUUECKHEe XHWMHYECKHE CBONCTBA
IPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPK/1as ONMKUCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOILIMX XUMHUECKUX PEAKIIUil;

® COCTABIIATh YPABHEHUS DIICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMSI PEAKUUMNA HOHHOTO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B pa3IMUHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (GOopMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIuu;

ecoONIONATh MpaBUja [OJB30BAHUS XUMUYECKOM TOCYIOM M J1abOpaTOPHBIM
o0OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalIeHUs C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaTopHbIX XHWMHUYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOTO Ta3a);

® [IPOBO/IUTH PEAKIMH, MOITBEPKAAIONINE KaUeCTBEHHBII COCTaB Pa3IMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOPUA-, OpOMUI-, MOAUA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(aTr-, THIPOKCUA-UOHBI, KAaTHOHbBI aMMOHHUSI U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIKE B BOAHBIX paCTBOpPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHSATh OCHOBHBIE OMEPALMHU MBICIUTEIBHON ACSITENbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNEe, CUCTEMAaTH3alMI0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3EM — IUUISI M3YYEHUS] CBOMCTB BELIECTB U XUMHUUYECKUX PEAKUUM, €CTECTBEHHO-
Hay4YHbl€ METOJbl T[O3HAHMS — HAOJIOAEHHE, HW3MEpEHUEe, MOJIECIUPOBAHUE,
DKCIIEPUMEHT (peanbHbIN u MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (HH(POBHIE)
HanmeHoBaHue pa3aesioB 1 TeM NPOrpaMMbl KonTpobHbIe IpakTHyec
n/n Bceero o0pa3oBare/ibHbIe pecypchl
padoTsbI KHe padoThbl
Pazjea 1. [lepBoHavyajibHbIe XUMHUYECKHE TOHATHS
Xumusa — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 N 5 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
MPaKTUYECKOM eI TEIbHOCTH YEJIOBEKa
1.2 BemectBa 1 XuMn4eckue peakiuu 15 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxknHeiilue npeacTaBuTe1d HEOPraHUYeCKUX BelIECTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837¢
2.2 Bonopon.lloHsTie 0 kucimoTax u coJsix 8 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [lonsiTre 06 ocHOBaHUSX 5 1 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN 11 1 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4Y€ECKasl CBA3b.
OxHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKINHU

Ilepnonmueckuii 3akoH u [lepnonnueckas

3.1 crucTemMa XMMUYECKUX anemMeHToB [I. U. 7 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue atoma
N 8 1 T —
Hroro no pazneny 15 bubmoteka IIOK https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmmoteka IIOK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 5




9 KUIIACC

KoaudecTBo yacoB

Ne HaumeHnoBaHnue pa3aejioB U TeM NPOrpPaMMbI K | JeKTponnbIe (MH(POBLIE)
n/n pasi porp Bceero OHTPOJILHBIE paKTuiec oOpa3oBare/ibHbIE PecypcChl
padoTsI KHe padoThbl
Pa3nen 1. BemecTtBo M XMMH4ecKHe peaknnu
1.1 | IloBTopenue u yryOneHue sHaHmii OCHOBHAIX 5 1 Bu6miorexa 1TOK https:/m.edsoo.ru/7f41a636
paszesnoB Kypca 8 kiacca
1.2 OCHOBHUHe SAKOHOMEPHOCTH XMMHIHCECKHX 4 bu6mmoreka IL{OK https://m.edsoo.ru/7f41a636
peakiui
1.3 IMEKTPONHTHICCKAS IHCCOUMALIHA. XHMUHECKHE 8 1 1 bu6mmoreka L{OK https:/m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Hroro no pasneiny 17
Pa3nea 2. HemeTaJJILI M UX COeITHHEHUS
2.1 Obmad XapakTepUCTAKA XHMUMECKHX JICMEHTOR 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'agoresst
2.2 Obwas XapaKTepHCTHK? XUMHUHCCKHX IICMCHTOB 6 bu6mmoreka L{OK https:/m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeqHeHuUs
03 | OOmai xapakTepHCTUKA XMMHUCCKUX 2JICMEHTOR 7 1 Bubmorexa ITOK https:/m.edsoo.ru/7f412636
VA-rpynmsl. A30T, ocdop ¥ UX COSTUHEHHUS
OO01mas xapakTepuCcTUKa XHMHUUECKHUX JIEMEHTOB
24 IVA-rpynnel. Yrepoa u KpeMHUR U X 8 1 2 bubmuotexa IIOK https://m.edsoo.ru/7f41a636
COETMHEHHUS
Wroro no pazneny 25
Pa3nen 3. MeTajluibl M X COeTMHEHH S
3.1 OO0111e cBOICTBA METAIIIIOB 4 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
3.2 Baxkueiinine MeTauibl 1 UX COEIUHEHUS 16 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus U OKpy:Kawas cpeaa
4.1 ‘ BemectBa 1 marepuansl B )KU3HHU YEJIOBEKA 3 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMms 3 bu6nanoreka [JOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOI' PAMME 68 4 7




INOYPOUYHOE IVIAHUPOBAHMUE 8 KJIACC

DJIeKTPOHHbIE
Ne u(ppoBbie
Tema ypoka Bcero wHpp
n/n Hara o0pa3oBare/ibHbIE
4acoB
pecypchbl
bu6mmoreka [IOK
[Ipenmer xumuu. Posib XUMUU B )KU3HU YeoBeKa. Tena u
1 1 https://m.edsoo.ru/ff0d
BeIIECTBA 710c
bu6mmoreka [IOK
2 IlonsiTe 0 MeTOJAX MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuorexa LIOK
3 nmabopaTopuu U IpUEMBI 00paIieHus ¢ 1a00paTOpPHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
UucTteie BemectBa u cMecu. CriocoObl pa3aesieHus bubmorexa HOK
4 B ’ p 1 https://m.edsoo.ru/ff0d
cMmeceit
26ca
[IpakTueckas paborta Ne 2 «Paznenenue cmeceii (Ha bubmorera [TOK
5 . 1 https://m.edsoo.ru/ff0d
MIpUMepe OYMCTKH MIOBAPEHHOM COJIM)» 78¢8
bu6moreka [IOK
6 ATOMBI U MOJIEKYIIBI 1 https://m.edsoo.ru/ff0d
2a6¢
bu6moreka [IOK
XUMUYECKUE TIEMEHTHI. 3HAKHU (CUMBOJIBI) XHMHUECKHUX
7 1 https://m.edsoo.ru/ff0d
3JIEMEHTOB
2be8
bu6moreka [IOK
8 [IpocTsIe 1 CI0XKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bubauoreka I[IOK
9 ATOMHO-MOJIEKYIISIPHOE YYEHHE 1 https://m.edsoo.ru/ff0d
2d50
bubaunoreka [IOK
3aKOH MOCTOSHCTBA COCTaBa BENIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ff0d
dhopmyna. BaeHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB Do
bu6moreka [IOK
OTtHocuTenbHas aTOMHasg Macca. OTHOCUTENbHAS
11 1 https://m.edsoo.ru/ff0d
MOJIEKYJISIpHAsi Macca 13
bu6moreka [IOK
12 MaccoBast 105151 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6mmoreka [IOK
13 KomuuectBo BemectBa. Moib. MosnsipHast Macca 1 https://m.edsoo.ru/ff0d

5230




dusnueckre U XUMHYECKUE IBJICHUS. XUMUUYCCKas

bubaunoreka [IOK

14 https://m.edsoo.ru/ff0d
peakius 176
bubaunoreka [IOK
15 [Ipu3Haku U ycioBUS POTEKAHUS XUMUUYECKUX PEaKIui https://m.edsoo.ru/ff0d
3al6
bubaunoreka [IOK
3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUYECKUE
16 https://m.edsoo.ru/ff0d
ypaBHEHHUS 1b%8
bu6mmoreka [IOK
Brruucienus: Koam4ecTBa, Macchl BEIIECTBA 1O
17 . https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
. bubauoreka [IOK
Knaccudukanus XuMHYECKUX PeaKIuii (COCTUHEHMS,
18 https://m.edsoo.ru/ff0d
pa3IoXKEHMs, 3aMEILEHUs, 0OMEHa)
3f34
bubaunoreka [IOK
19 O06001IeHrEe U CHCTeMaTH3aIUs 3HAHUI https://m.edsoo.ru/ff0d
40c4
K
Kontponwsnas pabora Nel o teme «Bemectsa u bubmorera O
20 https://m.edsoo.ru/ff0d
XUMHUYECKHUE PEAKITUN» 4290
Bo3nyx — cmechk ra3zoB. Cocras Bo3ayxa. Kucinopon — bubmorexa HOK
21 X ’ yxa. P https://m.edsoo.ru/ff0d
3JIEMEHT U MPOCTOE BemecTBo. O30H
448
. bubnmuorexa [{OK
dusnuecKkue 1 XMMHUYECKHUE CBOMCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6moreka [IOK
CriocoOblI nony4eHus KMcaopoa B 1aboparopuu U
23 https://m.edsoo.ru/ff0d
npoMblluIeHHOCTH. [IpuMeneHnne kucnopoaa 4974
TerutoBoit 3¢ ekt xumMuueckoi peakuu, MOHITHE O bubmuotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIUAIX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HeHUE BO3/ayXa bubmorexa HOK
25 - YT ) p yxa, https://m.edsoo.ru/ff0d
CHOCOOBI €ro NMpeA0TBpaIleHuUs
4cda
b K
[Tpaktrueckas padora Ne 3 o teme «llomydenne u nomorexa O
26 u https://m.edsoo.ru/ff0d
coOupaHue KUCIOPOa, H3yuYeHNEe €ro CBONCTBY ae?
Bonopon — anemenT u npoctoe BemecTBo. Haxoxnenue bubmmorexa [TOK
27 P P ' https://m.edsoo.ru/ff0d
B MIPUPOIE 44d0
. bu6moreka [IOK
dusnueckue U XMMHUYECKHE CBOMCTBA BOJIOPO/A.
28 1 https://m.edsoo.ru/ff0d
pUMEHEHHE BOAOpO/Ia 4dd0
bubmoreka [JOK
29 [TonsiTHE O KMCIOTAX U COTAX i

https://m.edsoo.ru/ff0d




50d2

bubaunoreka [IOK
30 CriocoOsI moy4eHus BOA0poaa B 1abopaTtopuu https://m.edsoo.ru/ff0d
4ddo
K
[IpakTrueckas padora Ne 4 o reme «llonmydenue u bubmorexa O
31 . https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY» 4£40
bubaunoreka [IOK
32 MounsipHblii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
N bubaunoreka [IOK
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero
33 . https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMYECTBY BEILlECTBA WU 00BEMY 5540
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMH Ha bubmorexa HOK
34 . yp N p https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHUI ra30B 5708
bubaunoreka [IOK
35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJBI https://m.edsoo.ru/ff0d
587a
bubaunoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIUKATOpPAX https://m.edsoo.ru/ff0d
59e2
Bona kak pactBoputens. Hacblennslie u bubnuoreka [JOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas J0Jis BEUIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTueckas padora Ne 5 o teme «lIpurorosnenue bubmuoreka ITOK
38 PacTBOPOB € OMPENEIEHHON MacCOBOM JoJei https://m.edsoo.ru/ff0d
PAacTBOPEHHOTO BEMIECTBA Seba
bu6moreka [IOK
Kontponsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P POA. BOAOPOA https://m.edsoo.ru/ff0d
oa» 6342
bubaunoreka [IOK
40 Oxcuppl: cocTaB, KaccupuKals, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
. bubaunoreka [IOK
[TorygeHnne 1 XUMHUYIECKHE CBOWCTBA KUCIOTHBIX,
41 https://m.edsoo.ru/ff0d
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664¢
bubaunoreka [IOK
42 OcHoBaHus: cocTaB, KIaccu(puKaIms, HOMEHKIATypa https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
43 [Tonydyenune u XuMHYECKHUE CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukaius, HOMEHKIaTypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue u XUMHUYECKHE CBOMCTBA KHCIOT bubmuoreka [IOK




https://m.edsoo.ru/ff0d
fee2

Conu (cpeaHue): HOMEHKIIaTypa, CIOCOOBI MOJTyYeHHUS,

bubaunoreka [IOK

46 . . https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[TpakTuueckas padora Ne 6. Pemenne bubmoreka [JOK

47 AKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TeMe «OCHOBHBIE KJIacChl https://m.edsoo.ru/00a
HEOPraHWYECKUX COEAUHEHUIN d9b7c
I'eneTnyeckas cBsI3b MEXK/y KilacCaMU HEOPTraHUYECKHUX bubmmorexa [IOK

48 . Y P https://m.edsoo.ru/00a

ui
COCJIMHEH 19250
bubaunoreka [IOK

49 O0o001IeHre ¥ CHCTeMaTH3aIs 3HAHUI https://m.edsoo.ru/00a

d9cb2
bubnuoreka [IOK
KontponsHas padora Ne3 o teme "OCHOBHBIC KIIACCHI 1
50 on https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN
d9ela
bu6mmoreka [IOK
[TepBbie MOMBITKY KIaCCU(PUKAIMN XUMHUECKUX

51 https://m.edsoo.ru/00a

sneMeHTOB. [ToHATHE 0 rpynmax CXOIHBIX YIEMEHTOB dOffa
. bu6mmoreka [IOK
[Iepuonnueckuii 3akoH u [lepuoanueckas cuctema

52 https://m.edsoo.ru/00a

xumudeckux 3memenToB 1. . Menaeneera
da52c
bu6mmoreka [IOK

53 Ilepuronsl, rpynmsl, HOATPYIIIEI https://m.edsoo.ru/00a

da52c
bu6mmoreka [IOK

54 Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da342
bu6mmoreka [IOK
Ctpoenue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepuognueckoii cucremsl Jl. 1. Menpaeneena
dabbc
XapakTepucTUKa XUMHUYECKOT'0 JJIEMEHTA I10 €r0 bubmuotexa [IOK

56 nosioxkeHuto B I[lepuonuueckoii cucreme /1. M. https://m.edsoo.ru/00a
MenaeneeBa da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSI HAYKU Bbubmuoreka [JOK

57 u npaktuku. J[. 1. MenneneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpaX1aHUH da96e
DNEKTPOOTPULIATEIBHOCTh ATOMOB XUMHUUYECKUX bubmorera [TOK

58 pOOTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bu6mmoreka [IOK

59 HMonHas xumMmu4eckas CBs3b https://m.edsoo.ru/00a

dac34
bubaunoreka [IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8




61

Kosanenrnas HCIOJIIpHasd XUMHUYCCKas CBA3b

bubaunoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKUCIICHUS

bubaunoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCITNTEIIFHO-BOCCTAHOBUTEIILHBIE pf€akuuu

bubaunoreka [IOK
https://m.edsoo.ru/00a
db076

64

OxucIUTEIN ¥ BOCCTAHOBHUTEIIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas padota Ned o teme «CtpoeHue atoma.

XUMHYECKAA CBI3bY

bubauoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AIUSA 3HAHUN

bubauoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AMAA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHEe ¥ cUCTEMATH3alUs 3SHAHUHA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME
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9 KJITIACC

DJIeKTPOHHbIE
Ne uudposBbie
Tema ypoka Hara bp
n/n Bcero oOpa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux smemenToB . . MenaeneeBa b5%
. bu6mmoreka [IOK
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHUECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
bubmuoreka [IOK
Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 N 1 https://m.edsoo.ru/00ad
emETOK
p bac6
5 KonTponbhas padorta Nel o Teme «IloBropenue n |
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
. bu6mmoreka [IOK
Knaccudukanust XuMuuecKux peakiiuii o pa3iInyHbIM
6 1 https://m.edsoo.ru/00ad
MpU3HaAKaM
P beb0
. bu6mmoreka [IOK
[TonsiTue o ckopoctn xumMuyeckor peakuuu. [lonstue o
7 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUIX beOa
[TonsTue 0 xumuyeckoM paBHOBeCUU. DAKTOPBI, bu6mmoreka [JOK
8 BIIUSIOIIME HA CKOPOCTh XUMHUUYECKON PEaKLIUU U 1 https://m.edsoo.ru/00ad
MOJIOKEHHE XUMHUUYECKOTO PaBHOBECHS c28c
bubmoreka [IOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHT 1 https://m.edsoo.ru/00ad
cade
. bubmmoreka [IOK
Teopus snekrponuTrueckor quccouuranui. CUiabHbIe U
10 1 https://m.edsoo.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
bubmoreka [IOK
11 HoHHbIe ypaBHEHHUS peak Ui 1 https://m.edsoo.ru/00ad
d448
. . bubmuoreka [IOK
XUMHUYECKHUE CBOMCTBA KUCJIOT M OCHOBAaHUM B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MPENICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOUAIIAN 4548
. . . bubmuoreka [IOK
XWMHYECKHE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKOMN TUCCOIMALIUN 482
. bubmuoreka [IOK
14 [TonsiTue o runponuse conei 1 s

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




dod4

bu6mmoreka IIOK

15 O06o001IeH e U cuCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad
ddi2
bubnuorex K
[IpakTnueckas padora Ne 1. «Pemienue ommorexa O
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJILHBIX 337129
dbfa
bubnuorex K
KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKAs ommorexa O
17 https://m.edsoo.ru/00ad
JUCCOITHAIUS. XUMUUYECKUE PEAKIIUU B PACTBOPAX)» decO
bu6mmoreka IIOK
OO6m1as XxapaKTepUCTUKA TAJIOTeHOB. XMMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha IPUMEPE XJI0pa
dfe2
bubmuoreka [IOK
Xnopoonopoa. CossiHast KUCI0TA, XUMUYECKHE
19 o https://m.edsoo.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[IpaxTnueckas padora Ne 2 no reme «llonydyenue 1o
20 . . . https://m.edsoo.ru/00ad
COJITHOW KHUCJIOTBI, U3Y4CHHUE €€ CBOMCTBY <348
. bubmuoreka [IOK
Brruucnenus mo ypaBHEHUAM XUMUYECKUX PEAKITUH,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PeareHTOB J]aH B U30bITKE o488
bubaunoreka IIOK
22 OO1m1ast xapakTepucTUKa eMeHTOB VIA-rpymisl https://m.edsoo.ru/00ad
ebda
bubaunoreka IIOK
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U
23 . . . https://m.edsoo.ru/00ad
€€ COeIMHEHNUI B MpUpojie. XMMUYECKUE CBOMCTBA CEPBI o642
bubaunoreka IIOK
CepoBomopos, cTpoeHue, Gu3ndecKkue 1 XuMU4ecKue
24 . https://m.edsoo.ru/00ad
CBOIICTBa
e802
bu6mmoreka IJOK
Oxkcuppl cepbl. CepHasi KHCIIOTa, GU3HUECKUE U
25 N https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
ea28
XUMHUYECKUE PEAKIINH, JIeXKAIINE B OCHOBE
. bubmmoreka [IOK
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs! CEPHOIM KUCIOTHI.
26 . https://m.edsoo.ru/00ad
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH CpeJibl oc8a
COCIMHEHHSIMU CEPBI
bu6mmoreka [IOK
27 Brrunciienne MaccoBoii 101U BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
OO01mmas xapakTepucTHUKa MEMEHTOB VA-Tpymmbl. A30T, butGmmoreka [JOK
28 pacrpocTpaHeHue B IPUpoAe, GPU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmoreka IIOK
AmMMuak, ero Gpu3NYecKre U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHUE U ITPUMCHCHUEC

f0o4




[TpakTrueckas padota Ne 3 o teme «Ilonmyuenue

bu6mmoreka IIOK

30 . https://m.edsoo.ru/00ad
aMMUaKa, U3y4yeHue ero CBOMUCTB» £180
. bu6mmoreka IIOK
A3oTHas KucioTa, e€ GpuznyecKue u XUMUYECKUe
31 . https://m.edsoo.ru/00ad
CBOIiCTBa
306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHMUS B KAUE€CTBE bu6moreka [IOK
32 MUHEpaIbHBIX Y100peHuil. XUMUYECKOe 3arps3HeHUE https://m.edsoo.ru/00ad
OKPY’KaIOIIEeH Cpeibl COSMHEHUSIMHU a30Ta 518
bubnuoreka [IOK
docdop. Oxcun dpocdopa (V) u hochopras kucnora, a
33 . https://m.edsoo.ru/00ad
¢dbu3nyeckre 1 XMUMUYECKHE CBOMCTBRA, TIOJTy4YeHHE f63a
bubmuoreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £e20
VYriepon, pacpoCTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmmorexa [OK
35 ’ . ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gu3ndeckue 1 XuMUIECKHe bubnuoreka [IOK
36 CBOICTBA. JKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuniom yriepoaa (IV) febe
bubaunorexa IIOK
37 VYrosibHas KUCIIOTA U €€ CONU https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomyuenue bubmuoreka [IOK
38 yriekucioro raza. KauectBenHas peakius Ha KapOOHar- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [IOK
[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COEMHEHUAX yriepoaa
054e
bu6nmoreka IIOK
40 Kpemuuii u ero coeauHeHust https://m.edsoo.ru/00ae
080a
IIpaktuyeckas padora Ne 5. Pemenue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETAJIIBI U UX COCIUHECHUSI 0bf2
. bubnmoreka [IOK
KonTpomnsHnas padorta Ne3 mo teme «Baxneiimme s
42 https://m.edsoo.ru/00ae
HEMETAJIJIBI U UX COCTMHECHHUS
0el8
OO6mas xapakTepuCTUKa XUMHUUECKHUX JIEMEHTOB —
bu6mmoreka IJOK
MeTajioB. MeTtainyeckas CBsA3b U MeTaJuInyecKas
43 . . https://m.edsoo.ru/00ae
KpUcTaJnyeckas pemérka. Guznueckue cBOCcTBa 103e
METaJIJIOB
. . bubmoreka [IOK
XUMHUYECKHUE CBOMCTBA METAJIJIOB. DJNEKTPOXUMUUYECKUM
44 https://m.edsoo.ru/00ae

P HANIPSHKEHUH METaJIoB

1156




O6mue cnocoOb! momy4yeHus: MeTayioB. CIUIaBbI.

bubmoreka IIOK

45 Beruncrienus no ypaBHEHHUAM XUMHUECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIMH U3 PEareHTOB COMIEPIKUT MPUMECH 1156
bu6mmoreka IIOK
46 [TonsiTue 0 KOppPO3UK METAIIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 Illenounbic METaIIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [IOK
48 OKCHUbl U TUIPOKCU/IBI HATPUS U Kaus https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 [llenouno3emMenbHBIE METAIIIBI — KAJIbIMK M MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Baxnerimme coeTMHCHUS KaIbITAs https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
bu6mmoreka IIOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEeHHs https://m.edsoo.ru/00ae
1886
N b K
[IpakTuueckast pabota Ne 6 mo Teme "JKECTKOCTH BOABI U nommorexa O
53 . " https://m.edsoo.ru/00ae
METO/IbI €€ YCTpaHEHUs
lae8
bu6mmoreka [JOK
54 AJFOMUHHK https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AmMpoTepHbIe cBOIICTBa OKCHA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcunpl, rugpokcuabt U coiu xxenesa (1) u sxenesa (I11) https://m.edsoo.ru/00ae
35e6
58 O00011IeHNE U CUCTEMATU3ALIMS 3HAHUI
[IpakTuueckast pabora Ne 7. Pemenue Bbubnuoreka [OK
59 SKCIIEPUMEHTAIIBHBIX 3a7a4 Mo TeMe «BakHelmue https://m.edsoo.ru/00ae
METAIUILI U UX COETUHEHHUS 3de8
Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
bu6mmoreka IJOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE WK COACPIKUT
60 . https://m.edsoo.ru/00ae
npuMecu. BeraucieHus MacCOBOM JTOJIM BBIXO/A MPOTYKTa 1750
peakIuu
61 O0001IeHrEe ¥ CUCTEMATH3aIN 3SHAHUHA




KonTponbhas padota Ned4 o Teme «BaxkHeiime

62 1
METaJlIbl U UX COCIUHECHHMS
. bu6mmoreka IIOK
BemectBa 1 Marepuaibl B MOBCETHEBHON KU3HH
63 1 https://m.edsoo.ru/00ae
YyeJIoBeKa 1£50
bu6mmoreka [IOK
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/ibl 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
65 Ponb XuMHM B PEIIEHUH SKOJIOTHUECKUX MTPOOIeM 1 https://m.edsoo.ru/00ae
4270
bubmuoreka [IOK
66 O060011IeHre U CUCTEMaTH3alus 3HAaHUH 1 https://m.edsoo.ru/00ae
0dOa
bu6mmoreka IIOK
67 O06o001IeHre U CUCTEMaTH3alus 3HAaHUH 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001IeHre U cHCTEMaTU3aIus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xumus. 8 knacc: yue0. ais obmeodpazoBarenbHbIx yupexaenuid / O.C.
["abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. A oomeoopazoBarenbHbix yupexaeHuit / O.C.
I"abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HacronbHas
KHUTa yuurtens. Xumus. 8 ki1.: Metoguueckoe nocodue. - M.: lpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaap aia 1abopaTopHbIX OINBITOB U
npaktudyeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna « Xumusi. 8 Kiacc.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meronuyeckoe nocobue k yueonuky O. C. ['abpuensHa
«Xumus». 8 kimace / O. C. I'abpuensa. — M. : [poda, 2021. — 109.

4. T'abpuensH, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 9 kimace / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptol kK yueOHuky O. C. ['abpuensna « Xumus.
8 kimaccy : metogudeckoe nocooue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHosornyeckue kapthl K yueOHuky O. C. 'abpuensna « Xumusl.
9 knaccy : Mmeronuueckoe nocodue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TPOBEpOUYHBbIE padboThl K yueOHuky O. C.
INabpuensana «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: JIpoda, 2022. nanusie

IIM®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beeaurenanueiehttp://www.chemnet.ru I'azeta « Xumus» 1 caiT s yauTenst
«5l nny HA ypOK XUMUU»

http://him.1september.ru Enqunas xomnexuust LIOP: ITpeameTHas komiekuus
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE
skcriepuMeHThl: xumus. Komekius Poccuiickoro o01eoo6pa3zoBaTeibHOTO
nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickas onumiuaaa mKoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Oprannueckasi XuMusi: JICKTPOHHBIA YYCOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: IEKTPOHHBIN YIEOHHUK
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