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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTaBJEHA Ha OCHOBE TpeOOBaHWI K
pe3ynbTataM  OCBOGHHS OCHOBHOH  00pa3oBaTENbHOW IPOrpaMMBl  OCHOBHOrO  oOmiero oOpa3oBaHWs,
npezactaBieHHbX B PI'OC 00O, a Takke Ha OCHOBE (heiepaibHON padodeii mporpaMMbl BOCIIHTAHUS B C YYETOM
KOHLIETIIMK TpeNoAaBaHus y4eOHOro mpeiaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
denepanyu.

[Iporpamma o xumumn Aa€T MpecTaBiIeHNE O LENsIX, O0Iel cTpaTerun 00y4eHusl, BOCIIMTaHHU U Pa3BUTHS
0o0ydJalomuxcsi CpeNCcTBaMU y4eOHOro TMpeAMeTa, YCTAaHAaBIMBAET o00s3aTelIbHOE IPEAMETHOE COepKaHue,
IIpeaycMaTpUBAaET paclpeesieHue €ro Mo KjiaccaM M CTPYKTYpHpPOBAaHHE IO pasziesiaM M TeMaM MpOrpaMMBI IO
XUMMH, ONpenenseT KOIMYECTBEHHBbIE M KAadyeCTBEHHBIE XapaKTEPUCTUKU COJAEPXKaHMSA, PEKOMEHAYEMYIO
TIOCJIE/IOBATENILHOCTh U3YUYEHHS XUMHUH C YYETOM MEKIPEIMETHBIX 1 BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00Y4YalomIMXCs, ONpenessieT BO3MOXHOCTH IpeIMeTa Ui peau3aiuu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUsI OCHOBHOH 0Opa30BaTENbHON NporpaMMbl Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3oBaHusl, a TaKke TpeOOBaHMH K pe3yiabraTaM OOy4YeHHs XMMHHM Ha YpOBHE Iielied M3ydeHusl IpenMera U
OCHOBHBIX BUJIOB Y4EOHO-IT03HABATEIBHON JIEATEIHHOCTH 00YYaIOIErocs M0 OCBOSHUIO Y4eOHOTO CONlepKaHusL.

3HaHKe XUMHH CITY)KUT OCHOBOH 11 (POPMHUPOBAHUSI MUPOBO33PEHUsI 00y4aroIerocs, ero npeAcTaBlIeHui o
MaTepHalIbHOM E€IMHCTBE MHpPa, BaXKHYIO pONb HWrparoT (QopMmMupyemMble XHMHEH TpEICTaBICHHS O
B3aUMOIIPEBPAIICHUAX JSHEPTUN H 06 3BOJIIOLMH BEHICCTB B MNPUPOAEC, O MYTAX PEHICHUA F.]'IO68..]'IBHBIX l'[pO6_]'ICM
YCTOMYMBOI'O PA3BHUTHS UYEIIOBEYECTBA — CHIPHCBOM, YHEPTETHUCCKOW, TMHIICBONH M IKOJIOIMYECKON Oe30MacHOCTH,
npo0JIeM 3IPaBOOXPAHCHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasiu3aliid BO3MOXKHOCTEH Uil CaMOpa3BUTHA U (OPMHUPOBAHUS KYJIbTYpPbI JIMYHOCTH, €€
o011el 1 QyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJi B (OPMHPOBAHHE MBIIUICHUS W TBOPUYECKHX CHOCOOHOCTEW OOy4YaromMXcs, HAaBBIKOB HX
CaMOCTOATENbHON yueOHOM AeSTeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIICIOBATEILCKUX YMEHUM, HEOOXOMMBIX KaK
B IIOBCETHEBHOM JKU3HHU, TaK U B IPOPECCHOHATBHOM AESATEIBHOCTH;

3HAKOMHT CO CIEUU(HUKOA HayYHOr'O MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO B3IJIA/Aa HA €JUHCTBO
NPUPOABI M YeJOBEKa, SBJIACTCS OTBETCTBEHHBIM ITAalloM B (POPMHPOBAHMH €CTECTBEHHO-HAYYHOH IpPaMOTHOCTH
0o0y4Jaronumxcs;

crocobcTBYeT (pOPMUPOBAHMIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYy4YHBIM 3HAHMSAM, K NPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa3oBaHUE 00YYaIOIIUXCSl.

JlanHbIe HanpaBiIeHUs B 00y4EHUH XMMHUH 00ECIICUMBAIOTCS CICHU(HUKON colepikaHusl yueOHOro peamMera,
KOTOpBIH SIBJIIETCS NIEJaroruyecku aalTHPOBAHHBIM OTpakeHHEM 0a30BOI HaAyKM XMMUHU Ha OMpENeIEHHOM JTale
e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOLIET0 OOpa3oBaHMsA OPHEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS
CHUCTEMBI IIEPBOHAYANIBHBIX MOHATUH XUMHH, OCHOB HEOPIaHUYECKOM XUMHUHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX
MIOHSTHNA OpPraHUYECKON XUMHHU.

CTpyKTypa copmepskaHusl MPOrpaMMBl 10 XUMUHM C(OPMHpOBaHA Ha OCHOBE CHUCTEMHOr0 IOxXoma K eg
n3ydenuto. ConepikaHue CKIaJbIBAETCS U3 CHUCTEMbI NMOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE M CHCTEMBI
MIOHATHI 0 XUMHUUYECKOH peakiun. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHIMITY TIOCJIEA0BATEILHOTO
Ppa3BUTHs 3HAHUI HA OCHOBE TEOPETUUYECKHUX IPENCTABICHUN PA3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepuonnueckoro 3akona J[. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHAa XUMUH;

— Y4EHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TIPeACTaBIICHUH 00 AIEKTPOIUTHIECKON ANCCONMANINY BELIECTB B PACTBOPAX.

Teoperndeckue 3HaHMSA PaCCMATPUBAIOTCSI HA OCHOBE 3MITMPHUYECKU MOTYYEHHBIX U OCMBICIICHHBIX (DAaKTOB,
Pa3BUBAIOTCSI TOCIEAOBATENbHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOMHSIA (QYHKIMH OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI M BO3MOXKHOCTEW MPAKTUYECKOrO NMPUMEHEHHUS W IONYYEHHS H3y4aeMBbIX
BELIECTB.

OcBoeHHEe TPOrpaMMBI 10 XHMHH CIHOCOOCTBYET ()OPMUPOBAHHIO TIPEJCTaBICHHS O XHMHUYCCKOH
COCTaBIIAIOILIEH HAYYHON KapTHHBI MHUpPA B JIOTMKE €€ CUCTEMHOM MPUPO/BI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY
3HaHUI0O M METOJaM IIO3HAaHWS B Hayke. 3ydeHue XUMHMM NPOUCXOAUT C MPHUBICYCHUEM 3HAHUN W3 paHee
M3y4eHHBIX yaeOHBIX npenmMeToB: «Oxpyxaromuii Mupy, «brnonorus. 5-7 xmacce» n «Pm3mKa. 7 Kiacey.

[Ipn m3ydeHMM XWUMHH TIPOMCXOIUT (OPMUPOBAHUE 3HAHWH OCHOB XHMHUYECKOW HAayKM Kak o00iacTé
COBPEMEHHOI'0 €CTECTBO3HAHMS, MIPAKTUYECKON NEATEIbHOCTH YENIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOMH
KyJIbTYpHL. 3a7ada y4eOHOro MpeaMeTa COCTOMT B (DOPMHPOBAHMH CHCTEMBl XUMHYECKUX 3HAHMH — Ba)KHEHIINX
(aKkTOB, MOHATHH, 3aKOHOB M TEOPETHYECKMX IIOJIOKECHUH, JOCTYMHBIX OO0OOIIEHHH MHPOBO33PEHIECKOTO
XapakxTepa, si3bIka HayKd, B NMPHOOIICHNN K HAayYHBIM METOJIaM IMTO3HAHMS NMPH M3YYCHHH BEUIECTB M XMMHYECKHX



peaxiwii, B pOpMUPOBAHUY ¥ PA3BUTHH MMO3HABATCIHHBIX YMEHUHM U MX MPUMEHCHHUU B YUeOHO-TIO3HABATEIHLHON 1
Y4eOHO-HCCIIEIOBATEILCKON  IEATETPHOCTH, OCBOCHHU TpaBMI OE30MacHOTO OOpalleHus C BelmecCTBAMHU B
MTOBCEHCBHOM KU3HHU.

[Ipr u3ydeHNH XUMUHM Ha YPOBHE OCHOBHOTO OOIMIEro oOpa30oBaHMs BaKHOE 3HAUCHHUE NMPUOOPETH TaKue
IeNTH, KaK:

— (hopMuUpOBaHUE WHTEILIEKTYAThHO PAa3BUTOW JUMYHOCTH, TOTOBOH K caMO0OOPa30BaHHUIO, COTPYIHUYCCTBY,
CaMOCTOATEIIEHOMY MIPHHATHIO PEIICHHUH, CIIOCOOHOH aTalTHPOBAThCS K OBICTPO MEHSFOIIUMCS YCIIOBUSAM JKH3HU;

— HampaBJIEHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOEe IPHOOIICHHE OOYYaloIIUXCsl K CaMOCTOSTEIbHON
MTO3HABATCIEHONW JIEATCITLHOCTH, HAYYHBIM METOJaM ITO3HAHHS, (POPMHUPYIOIIUM MOTHBAIUI0 U Pa3BUTHE
CITOCOOHOCTEH K XMMUH;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYArOIIMMUCS OIBITa Pa3HOOOpa3HON
JESITEIBHOCTH, TIO3HAHWS W CAaMOIO3HAHWS, KIIOYEBBIX HABBIKOB (KIIFOYCBBIX KOMIICTCHIIMMH), WMEIOIINX
YHUBEPCAIbHOE 3HAUCHHE JIJIS PA3JIUYHBIX BHJIOB JCATCIEHOCTH,

— (opmupoBanue o0IIEeH (QYHKIMOHATHLHON M €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC YMCHUU
OOBSICHATh M OLICHUBATH SBJICHUS OKPYXKAIOIIETO MHpA, UCIONb3YS 3HAHWSA M OIBIT, MOJYICHHBIC TPU H3Y4CHHUU
XUMHH, TIPUMCHSATH UX TPU PEIICHUU MPOOJIEM B TIOBCSIHEBHOMN JKA3HU U TPYAOBOU JCATEIBHOCTH;

— (opMmupoBaHHEe y OOYYArOIIUXCS T'YMAHHCTHUECKUX OTHOIICHHM, MOHUMAaHHS IECHHOCTH XHMHUYECKUX
3HAHUH I BBIPAOOTKHM 3KOJOIMYECKH IIEJICCO00Pa3HOro MOBEACHUSA B OBITY U TPYIOBOW JCSITEIBHOCTH B IENAX
COXPaHCHHS CBOETO 3JI0OPOBBS M OKPYKAIOIICH PUPOTHOM CPEIbI;

— pa3BHTHE MOTHBAIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIMTAHHMIO HAa OCHOBE
YCBOGHUs OOIIEYETOBEUECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS M HANpaBiICHHOCTH
JajbHeNIero ooy4eHus.

OO1iee 4MCIIO YacoB, OTBEAEHHBIX [UISi M3YYEHUS XMMHUHM Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHus,
cocrarisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heaen0), B 9 kiacce — 68 vacos (2 yaca B HEAETIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IepBonavyagbHbIe XUMUYECKHE TIOHATHS

[Ipeamer xumun. Ponb XuMuM B J)KM3HM 4YesioBeKa. XUMUSI B CHCTeMe HayK. Tena u BemiecTBa. dusnyeckue
CBOMCTBa BeIIECTB. ATperatHoe cocTosiHue BemiecTB. [oHsTHE 0 MeToax Mo3HaHMS B XUMHHU. UHCTHIE BellecTBa 1
cmecu. CriocoObl pa3ieNieHns: cMecei.

ATOMBI M MOJEKYJIbl. XUMHYECKHe 3JeMeHThl. CHUMBOIIBI XUMHYECKUX 3JIeMEHTOB. [IpocThle M CIIoKHBIE
BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumnueckast (opMmyna. BalleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aToOMHasi Macca. OTHOcUTeNbHas MOJIEKYAspHas Macca. MaccoBasi OIS XMMHYECKOIO
3JIeMEHTa B COEAWHEHMU.

KonngectBo Bemectsa. Mons. MonspHast Macca. B3auMocBsI3p KOnMMYeCcTBA, MAcChl U YUCHIA CTPYKTYPHBIX
eIUHHUI] BenlecTBa. PacuéTel o hopMynam XMMHUYECKHX COCAMHEHUH.

duznyeckre W XUMHYECKUE SIBJICHUS. XHUMHUUYECKash peakiys U e€ NpU3HAKH. 3aKOH COXPAaHEHMs MacChl
BellecTB. XUMUUeckre ypaBHeHus. Kiaccudukanus XMMUUECKUX peakinil (COeqUHEHH s, Pa3IoKeHNs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuii 3Kcnepumenm:

3HaKOMCTBO C XHMMHUYECKOH IOCYIOH, TpaBWjIaMu paboThl B jabopaTopud W TpHEMamMH OOparieHHs c
71200paTOpHBIM 00OPY/IOBaHUEM, N3yYEHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKHX BEILECTB,
HaOmozieHne pusnveckux (IIaBlieHWe BOCKA, TasHHE JIbJa, PACTHPAHUE caxapa B CTYIKeE, KUIIEHWEe U KOH/ICHCALUsI
BOIIbI) U XUMHUECKHX (TOPCHUE CBEYH, MPOKAJIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOICHCTBHE MeNa C KUCIIOTOM)
SIBJICHUM, HAOJIOJICHHE M OIMCAHHWE TMPU3HAKOB IPOTCKAHMSA XHUMHYECKHX pEakuuil (pas3sioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIOTHI C XJIOpHIOM Oapusi, pasnoxkeHue ruapoxkcuaa meau (ll) mpu HarpeBanum,
B3anMojieiicTBre Jkene3a ¢ pactBopoM comu Mmenu (l1), m3ydeHuwe crnocoOOB paszieneHuss cMeced: ¢ IOMOLIBIO
MarHura, (puibTpoBaHKe, BhIAPUBaHKE, AUCTUILIALMS, XpoMaTorpadus, NpoBeAeHHE OYUCTKH ITOBAPEHHOW COIH,
HaOJIIOICHNEe W OIMCAaHWE PEe3yIbTaTOB IPOBEACHHSA OIBITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS Macchl,
co3/1aHUe MOoJieNIel MOJIEKYI (IIapOCTEeP>KHEBBIX).

BaxkHeiilue npeacTaBuTe M HEOPraHUYECKHX BeILECTB

Bosnyx — cmech rasoB. CocraB Bo3myxa. Kucmopoxm — snmeMeHT u mpocroe BemiecTBo. Haxoxienue
Kuciopoaa B mpupone, (U3MUecKne W XUMHUuUeckue cBoiictBa (peakumu ropenus). Oxcunpl. [Ipumenenue
kuciopoaa. CrocoObl MOTyYeHUs KUCIOpOAa B J1a0OpaTOpuM M HPOMBINUICHHOCTH. KpyroBopor kucmopozma B
npupoze. O30H — aJUIOTPONHAs MOAU(UKALMSA KUCIOPOA.

TeruoBolt >eKT XUMHUYECKOH peakIHd, TEPMOXHMMHUYECKHE YPAaBHEHUS, JK30- U JHAOTEPMHUUYECKHE
peakiuu. TomwmBO: yroiab W MeTaH. 3arpA3HEHHE BO3AyXa, YCHWICHHE NapHUKOBOTO 3(deKTa, paspylleHue
030HOBOTI'O CIIOSI.

Bonopox — anemeHT u npocroe BemiecTBo. HaxoxaeHue Bogopona B npupozae, GU3HIecKre U XUMHYECKHe
CBOMCTBa, IPUMEHEHHE, CIIOCOObI MoMy4eHus. KuciaoTs! u conu.

MossipHBIit 006E€M Ta30B. Pacy€rhl o XMMUYECKUM YpaBHEHUSIM.

®uznyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HachlllieHHBIE M HEHACHIIEHHBIE
pacTBophl. PacTBOpUMOCTh BellecTB B BoAE. MaccoBasi A0S BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJBL.
OcHoBanusa. Poxp pacTBOpOB B NIPHPOAE M B JKM3HHM dUeloBeka. KpyroBopoT Boabl B NIpHpOAE. 3arps3HEHHE
NpUpOaHBIX BoA. OXpaHa n OUMCTKA IPUPOIHBIX BOJ.

Knaccudukamms neopranmdeckux coeguHennil. Oxcuapl. Kimaccmdukamus OKCHIOB: coleoOpa3yromue
(OCHOBHBIE, KHCIIOTHBIE, aM{(OTepHble) U HeconeoOpasyromue. Homenknatypa okcuaoB. @Dusuueckue u
XUMUYECKHE CBOMCTBAa OKCHIOB. [lonyuenne okcuaos.

OcuoBanms. Kiaccudukaiyis OCHOBaHME: MIETOYM U HEPACTBOPUMBIE OCHOBaHMs. HoMeHknatypa
ocHOBaHUM. OU3NUECKHE U XUMHUUYECKHE CBOMCTBa OCHOBaHUM. [lonyueHue ocHOBaHMA.

Kucnorer. Kimaccudukanus xucnor. Homenknatypa kucimor. OU3HUECKHe U XUMUYECKHE CBOMCTBA KUCIIOT.
Psn akruBHoctn MeramioB H. H. bekerosa. Ilonyuenue kucior.

Comu. HomeHkmnarypa coneit. ®uzndeckre u XuMmdeckue cBorcTBa coneil. [lomyduenne comeit.

I'eHeTnueckas CBsI3b MEX/y KJIacCCaMH HEOPTAaHUIECKHUX COSANHEHHUM.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OINpEAEICHUE COAEPKaHN KUCIOPOAa B BO3AYXE, TOMydCHUE, COOMpaHNe, paclo3HaBaHUE U
M3y4eHHE CBOWCTB KHCIIOPO/aA, HAOIIOEHNE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOIOM U YCIIOBHSI BOSHUKHOBEHUS U
TIpeKpamieHnsi TopeHus (TmoXxapa), O3HAKOMJIEHHE C 00pa3laMu OKCHJIOB M OIMCAHWE WX CBOMCTB, IONy4YECHHE,
cobupaHue, pacro3HaBaHUE U U3yUEHHE CBOIMCTB BOJOpOaa (TOpEeHHe), B3aNMOACHCTBHE BOIOPOAA C OKCHIIOM MEIH
(I) (BO3MOXXHO WCIIOJB30BAaHUE BUACOMATEPHAIOB), HAOIIOAEHHE OOpa3lOB BEIIECTB KOMMYECTBOM | MOJb,
HCCIIeJOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IMYHON PaCTBOPUMOCTBIO, TIPUTOTOBIICHHE PACTBOPOB C
OTIpeIeIEHHON MAacCOBOM JIOJIEW pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BONBI C METaUIaMH (HATPHUEM H



KaJblIueM) (BO3MOXKHO HCITOJBb30BAaHHME BHACOMATEPHAJIOB), HMCCIIENOBaHHE OOpa3IOB HEOPraHWYECKHX BEIIECTB
Pa3MYHBIX KIIACCOB, HAOINIOAEHHE M3MEHEHMS! OKPACKH MHJMKATOPOB B PACTBOpAX KHCIOT W INENIOYeH, M3ydeHHe
B3anmozeiicteust okcuna mMenu (1) ¢ pacTBopom cepHOI KHCIIOTHI, KHCIIOT ¢ METaJUIaMH, PeaKLi HeHTpann3aly,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUIL, BBITECHEHHE OJHOIO MeTaljla JpyrMM U3 pacTBOpa COJIM, PEIICHHE
SKCTIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHeilmme Kitacchl HeOpraHMIeCKUX COSANHEHUID.

Ilepnonnuecknii 3axoH u Ilepmogmueckas cucreMa xumudeckux iementoB [I. M. Menpeneesa.
Crpoenne aTomoB. XumMmudeckas cBsi3b. OKHCIANTEIbHO-BOCCTAHOBHTEIbHbBIC PEaAKIUA

[epBble mOMBITKM KJIACCU(HUKAIUN XHUMUYECKHX AJIEMEHTOB. [IOHATHE O TPyMNIax CXOAHBIX AJIEMEHTOB
(mwenoYHble W IIENOYHO3EMENbHBIE METaJUIbl, TaJIOTeHBl, HHEPTHBIE Tasbl). DJEMEHTH, KOTOpBIE 00pa3yroT
amMQOTepHBIE OKCHIBI U TUAPOKCHIBI.

Ilepuonuueckuit 3axoH. Ilepuonnueckas cucrema xuMmudeckux oanementoB J[. M. Menneneesa.
Koporkomnepronnas u mmHHONepuonHas (opmsel Ilepronuueckoii cucrembl Xxumuueckux siementro [ .
MenneneeBa. Ilepuoast u rpynnsl. OU3UUECKUI CMBICI TMOPSAKOBOrO HOMEpa, HOMEPOB Mepuoja M TPYIIbI
3JIEMEHTA.

Crpoenne atomoB. CocraB aTOMHbBIX siiep. M3ortombl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000JIOYEK
atomMoB mepBeIXx 20 xumudeckux aneMeHToB Ilepmommueckoit cucremsr JI. M. MeHneneeBa. XapakTepucTHKa
XUMHUYECKOr0 AJIEMEHTa 1o ero nonoxeHuto B [lepuoanueckoit cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH  H3MEHEHHMS paJuyca aTOMOB  XHUMHUECKMX  JJIEMEHTOB, METAJUIMYECKUX U
HEMEeTaJNIMYEeCKUX CBOWCTB MO IpyNIaM U HepHOAaM.

3nauenue [lepuonuyeckoro 3akoHa u Ilepromuueckoil cHCTEMBl XMMMYECKHX AJIEMEHTOB Ui Pa3BUTHUS
Hayku U npaktuku. J[. . MenneneeB — yd€HbIi U TpaXkIaHUH.

Xumnueckast cBsi3b. KoBasieHTHast (TONSIpHAs ¥ HEMOJISIPHAs ) CBSA3b. DJIEKTPOOTPULIATENBHOCTh XUMUYECKHX
371eMeHTOB. MloHHas CBs3b.

CreneHb OKHUCJICHUS. OKHCIIUTENHHO-BOCCTAHOBUTEIBHEIE peaKuuun. HpOHCCCBI OKHCJICHUA )51
BOcCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIxkcnepumenm:

u3ydeHue o0pas3loB BEUIECTB METAJIOB M HEMETAJJIOB, B3aMMO/ICHCTBUE TMIPOKCU/IA IMHKA C PacTBOPaMHU
KHCJIIOT H H_ICJ'IO‘-IeI‘/‘I, IPOBEACHUE OIBbITOB, WUIIOCTPUPYIOUUX TMPHUMEPLI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii (ropeHne, peakuy Pa3ioKeHNs, COSAUHEHUS).

Mescnpeomemmnoie ceazu

Peanuzanus MEXIpEAMETHBIX CBS3€M IpPH H3YYEHHMH XUMHU B § KIacce OCYLIECTBIISICTCS uepe3
UCIIONB30BAaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W TOHATHH, SBISIOIIMXCS CHCTEMHBIMH T
OTZCTBHBIX IIPEAMETOB ECTECTBEHHO-HAYIHOr'0 UK.

OOmye ecrecTBEHHO-Hay4dHBIE IOHATHSA: HAay4dHBIH (DaKT, TUIOTE3a, TEOpWs, 3aKOH, aHAlM3, CHUHTE3,
KJIaccu(uKanus, NEpUOANIHOCTh, HAOMIOIEHNE, SKCIIEPUMEHT, MOACIUPOBAHUE, H3MEPEHHE, MOAEIb, SBICHHUE.

®duznka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIH]I, U30TOMBl, PaJHOAKTHBHOCTh, MOJIEKYJIa,
SNIEKTPUYECKUH 3apsl, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIecTBa, Ia3, (U3MUYEecKHe BEeTHIHHEI,
€IMHHUIIBI U3MEPEHHs, KOCMOC, TIaHEeThI, 3BE3/161, COHIIE.

buonorus: ¢porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIBl, TOPHBIE NOPOABI, IOJNE3HbIE HCKOIAaeMble, TOIUIHBO,
BOJIHBIE PECYPCHL.

9 KJIACC

BenecTBO M XUMHYecKasi peakus

[epromuaeckuit 3akoH. [lepuomudaeckas cuctema xumudeckux snmemenToB . M. MenneneeBa. CtpoeHne
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHU CBOWMCTB XUMHIYECKIX 3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KaNWs, KaJIbIIHsI
Y UX COSIWHEHHUH B COOTBETCTBHH C ITOJIOKEHHEM AIIEMEHTOB B [lepronudeckoil cucreMe i CTpOSHHEM MX aTOMOB.

CrtpoeHne BelIecTBa: BHIB XUMHUYECKON CBS3HM. THITBI KPHUCTAJUIMIECKUX PEHIETOK, 3aBHCUMOCTH CBOICTB
BEILECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU U BUIa XUMUUYECKOM CBSI3U.

Knaccudukammss u HOMEHKIATypa HEOPTaHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOWMCTBA BEMIECTB,
OTHOCAIINXCS K PAa3IMYHBIM KJIaCCaM HEOPTaHWMYECKUX COCIAMHCHHI, TeHEeTHYecKas CBS3b HEOPTraHMYECKUX
BEIIECTB.

Knaccudukarnmss XuMU9ecKAX peakmuii o pa3indHbIM MpHU3HaKaM (TI0 YHCIy W COCTaBY yYacTBYIOIINX B
PEaKIMH BEIIECTB, IO TEIUIOBOMY A(P(EKTY, MO0 M3MEHEHUIO CTEICHEW OKHCIEHUS XMMHUYECKHX AIIEMEHTOB, IO
00paTUMOCTH, TI0 YIACTHIO KaTaIn3aTopa). DK30- H YHIOTEPMUIECKUE PEaKIiH, TEPMOXUMUICCKAE YPABHCHUS.

[lorsiTHE O CKOpOCTH XMMHYeCcKOH peakimn. [loHsATHE 00 OOpaTHMBIX W HEOOPATHMBIX XHMHYECKHX
peakmusax. [loHATHE O TOMOTCHHBIX M TETEPOTCHHBIX peakiusx. lloHsTne o karammse. [loHATHE O XUMHYECKOM
paBHOBecuH. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOIN pEaKLIMU U MONIOKEHUE XUMUYECKOI'O PAaBHOBECHUS.

OKHCITUTETFHO-BOCCTAHOBUTEBHBIC PEAKINU, JJICKTPOHHBIN OalaHC OKUCIUTEIHHO-BOCCTAHOBUTEIHHOM
peakmmn. CocTaBlieHHE YpaBHEHHI OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIWHA C WCIIONB30BAaHHEM METOIa
AJIEKTPOHHOTO OayaHca.



Teopust BIIEKTPOIUTHUUECKON JMCCOLMAIMH. OJIEKTPOIUTHl M HEIIEKTPOIWUTHL. KaTHOHBI, aHWOHBI.
MexaHu3M AUCCONMANNY BEIIECTB C PA3TMYHBIMU BUIAMH XUMUUECKOH cBsi3H. CrereHp muccoruanun. CHibHbBIE U
ci1abble AIIEKTPOITUTEL.

Peakumy moHHOrO OOMeHa. YCIIOBHS NPOTEKAaHHMS pPEakIWi MOHHOTO OOMEHa, MOJHBIE W COKpalIEHHbIE
WOHHBIE ypaBHEHMS peakiuid. CBOMCTBa KHCIOT, OCHOBaHMI M COJNEd B CBeTe MPEACTaBICHUI 00
AIIEKTPOIUTHYECKOH Auccormalii. KauecTBeHHbIE peaky Ha HOHBI. [IoHsATHE O THIpou3e CoNeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KpPUCTALIMYECKUX PEHNIETOK HEOPraHWYEeCKUX BEUIECTB — METAIOB U
HEeMETaJUIOB (TpaduTa U alMasa), CIOXKHBIX BEILECTB (XJIOpHUAAa HATpHs), UCCIEJOBAHHE 3aBHCHMOCTH CKOPOCTH
XMMHUYECKOH PEaKIUH OT BO3JECHCTBHS DPazIMYHBIX (PaKTOPOB, HCCIENOBAaHHE AJIEKTPONPOBOIHOCTH DPAacTBOPOB
BEIIIECTB, INpOIecca MUCCOLMAIMK KHCIOT, INeiodeil M comed (BO3MOXHO WCIIONB30BAHHE BUICO MaTepPHAJIOB),
MIPOBEACHHUE OIBITOB, WLTIOCTPUPYIOIINX IPH3HAKU MPOTEKAHUs PEeaKIii HOHHOro oOMeHa (0Opa3oBaHME OcaiKa,
BBIJIETIEHUE Ta3a, 00pa3oBaHKE BOJIbI), OMBITOB, WLIIOCTPUPYIOIMX HNPUMEPHI OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (TopeHue, peakiMu pa3lOoXKEeHUsl, COSIUHEHUs), paclio3HaBaHUE HEOPTraHWYECKHX BELIECTB C IMOMOIIbIO
Ka4eCTBEHHBIX PeaKlMii Ha HOHBI, PEIlIeHNE IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtanabl 1 nx coequHeHUsI

OOmas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHHW OKUCIEHHS.
Crpoenne u (hu3uuecKkre CBOMCTBA NPOCTHIX BELIECTB — TaJONeHOB. XMMHYECKHE CBOICTBA Ha NpHMeEpe XJopa
(B3auMofelicTBHEe C MeTaUlaMH, HeMeTalaamy, Ienodamu). XiopoBojopoa. CoisHas KHUCIOTa, XUMHUYECKHE
CBOMCTBa, MOJNy4YeHHE, NpUMEHEeHue. JIelcTBHe XJopa M XJIOPOBOJOPOAA HAa OPraHU3M 4elloBeka. Baxwelimue
XJIOPUABI 1 X HAXOXKIACHUE B IIPUPOAC.

Oomas xapakreprctuka 3yeMeHToB VIA-rpynmbel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEIECHH
okucnenus. CrtpoeHne u (U3MUECKHE CBOMCTBA MPOCTBIX BEIIECTB — KUCIOpOJa M Cepbl. AJUIOTPOITHBIE
MomuduKanuy KHUCIOpoda M cepbl. XUMHYECKHEe CBOHCTBa cepbl. CepoBOAOPOA, CTpoeHHE, (HU3NYECKUE H
XHUMHYECKHE CBOMCTBA. OKCI/I}II)I CEphI KaK MpeACTaBUTEIN KUCIIOTHBIX OKCHUIOB. CepHaﬂ Kucjora, (bI/IBI/I‘-ICCKI/IC )41
XMMHUYECKHEe CBOWCTBa (0OILIMe KaK MPEICTaBUTENs Kilacca KHCIOT M crenudpuyeckue). XUMHYECKUE pPeakiny,
JIeXaliye B OCHOBE NMPOMBIIIIEHHOTO CII0c00a MOTydeHus cepHOol kuciotel. [Ipumenenue cepHoit kucnotsl. Conu
CepHOI KHCIIOTBI, KaueCTBEHHAsl peakuus Ha cynbgar-uoH. HaxoxneHue ceppl M e€ COEIMHEHWI B THpUpOJIE.
XUMHYECKOE 3arpsA3HEHNE OKPY)KAIOIIEl cpesibl COSNMHEHUSIMHU cepbl (KUCIIOTHBIE AOXKIH, 3arpsi3HEHHUE BO3/yXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILCHUS.

OOmias xapakrepuctika 3yeMeHToB VA-rpymrbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbBIE CTEIICHH
OKUCIIeHUS. A30T, paclpocTpaHeHHE B INpupope, (usmyeckue M XUMHYECKHe cBoiicTBa. KpyroBopor aszora B
npupozne. AMMHUAK, ero (M3MYeCKHe M XMMHYECKHE CBOMCTBA, IOIy4eHHE W NpuMeHeHue. CoiaM aMMOHHMS, HX
¢bu3nUeckre 1 XMMUYECKHE CBOICTBA, NpUMeHeHne. KauecTBeHHas peakuyst HA MOHbI aMMOHUSL. A30THAs KHCIIOTa,
eé monydeHue, (Qu3MUecKMe M XUMHYECKHE CBOWCTBa (00IMEe Kak MpPEeNCTAaBUTENs Kiacca KUCIOT H
cneuuduueckue). Mcnonb30BaHue HUTPATOB M CONEi aMMOHHS B KAUE€CTBE MUHEPAIIbHBIX yI00peHuid. XuMuueckoe
3arpsi3HEHUE OKPY)KAIOIIeH Cpelbl COSOUHEHMAMH a30Ta (KHUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3]lyXa, IOUYBBI U
BonoémoB). ®Docdop, amnorpornHbie Moanpukanuu Qocdopa, Gu3MUecKrHe W XUMHYECKHE CBOWCTBa. OKCHI
docdopa (V) u pochopnas kucnora, Gpuznueckre 1 XMMUIECKHE CBOMCTBa, onydeHue. Mcnonp3oBanue Gpocdaron
B KauecTBEe MUHEPAIBHBIX yIOOpeHUIH.

O6mras xapaxrepuctuka 31eMeHToB |V A-rpymnsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTEEHI
OKHUCIICHUS. YTJIEpOA, AJUIOTPOIHbIE MOAWGHKALMY, PACIPOCTPAHEHHE B IPUPOAE, (HU3NYECKHE M XUMHYECKHE
cBoiictBa. AzncopOmusa. Kpyrosopor yriepona B mpupoae. Okcuzasl yriaepoaa, uX (PU3MUECKHE U XUMHYECKHE
CBOMCTBA, ACHCTBHE Ha >KUBBIC OPraHU3MBI, OTYUYCHUE M NIPUMECHEHHE. DKOIOTHYECKHE TPOOIEMbI, CBA3aHHBIE C
okcuzaom yraepoaa (1V), runoresa riio6aabHOro MOTEIJICHUS KIMMaTa, MAPHUKOBEIH 3((eKT. YTonbHas KUCIOTa U
eé conm, ux (u3MyYecKMe M XUMHYECKHE CBOWCTBA, MOJNy4YeHHE M NpHMeHeHHe. KadecTBeHHas peakuus Ha
kapOoHaT-noHbL. Mcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanpHple MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COCOWHEHMSX yriepona (MeTaH, 3TaH,
STWIIEH, aleTWICH, 3TaHOJN, IJIMIEPHH, YKCYCHas KHCIO0Ta). lIpupomHble HMCTOYHUKH YTJIEBOIOPOAOB (yroinb,
TIPUPOAHEINA Ta3, HeTh), MPOAYKTH UX HepepabOTKu (OCH3MH), MX POIb B OBITY W MPOMBIIIICHHOCTH. [loHATHE O
OMOTOTMYECKN Ba)KHBIX BEIIECTBAX: JKMpaX, OENKax, yrJIeBOAaX — M MX POJM B JKM3HM 4eJIOBeKa. MaTepuanbHoe
€IMHCTBO OPTaHNYECKUX W HEOPTaHMYECKNX COCTNHEHHUMH.

Kpemnmii, ero ¢usnueckne u XMMUYECKHE CBOWCTBA, MONydeHHE W MpuMeHeHne. COoeTUHEHN KPEMHUS B
npupozae. O0mue npeacraBieHus o6 okcune kpemuns (1V) u kpemaneBoit kucnore. CHIIMKATHL, UX HCHOIB30BAHIE
B OBITY, B TNPOMBIIUIEHHOCTH. BakHEWIIWe CTPOMTENbHBIE MaTEepHalbl: KEpPaMHKa, CTEKJIO, LEMEHT, OETOH,
xerne300eToH. [IpobieMbr 6e30macHOro NCTIOIB30BAHNS CTPOUTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KHU3HU.

Xumuueckuit Ikcnepumenm:

n3ydeHne o0pa3IOB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSTHON KHCIIOTHI, NPOBEIECHHE KadeCTBEHHBIX
peaknuii Ha XJOPHUA-MOHBI M HaONIOJEHHE INPHU3HAKOB MX IPOTEKaHHWS, OMBITHI, OTpakaromue (u3nueckne M
XMMHYECKHE CBOMCTBA TAIIOTEHOB U X COEJMHEHNH (BO3MOXKHO MCIIOIb30BAHHUE BUIEOMATEPHAIIOB), O3HAKOMJICHUE
¢ oOpasmamu XJIOpHIOB (TaJOr€HHOB), O3HAKOMJICHHE C O0Opas3laMu cepbl W e COeqUHEHHAMH (BO3MOXKHO



WCIIONIb30BAaHWE  BUAEOMATEepHaNoB), HaOmoJeHWe Impomecca OOyrJMBaHMS — caxapa IHOX  JeHCTBHEM
KOHLICHTPUPOBAHHON CEpHOW KHUCJIOTHI, H3y4eHHE XHMHUYECKHX CBOWCTB pa30aBIIEHHOW CEpHOW KHCIIOTEHI,
MIPOBEICHNE KaueCTBEHHOW peakly Ha Cynb(paT-uoH M HaOJoAEeHHE MpU3HaKa €€ MpOTeKaHWs, O3HAKOMJICHHE C
¢usmyeckuMH CBOIcTBaMH a30Ta, Gochopa M MX COeAUHEHHH (BO3ZMOXKHO HCIIONIB30BAHHE BHIEOMATEPHAJIOB),
o0Opa3raMu a30THBIX U (QOCPOPHBIX YHOOpPCHWI, MONyYeHHE, COOMpaHWe, paclo3HaBaHWE W W3yYCHHUE CBOMCTB
aMMHaka, INpOBEJCHHE KAaYeCTBEHHBIX peaknnii Ha WMOH aMMOHUS u (ocdaT-MOH W H3ydeHHE NPH3HAKOB HX
MIPOTEKaHus, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOW KHCIIOTBI C Melnblo (BO3MOXKHO HCIIOJIb30BaHUE
BHIEOMATEPUAIIOB), H3yUYEeHHE MOJIeIel KPUCTAIIYECKNX PEIETOK ainMasa, rpadura, Qymepena, 03HaKOMIIEHHE C
TIPOLIECCOM aJICOPOIMN PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHUBOIa3a, MONy4eHHUe,
coOMpaHue, paclo3HaBaHUE W W3YYEHUE CBOWCTB YIJIEKHUCIIOrO Tra3a, MpPOBEAECHHE KaueCTBEHHBIX pEaKIMid Ha
KapOOHAT W CHJIMKAT-WOHBI M HM3Y4CHHE TPH3HAKOB HX IPOTEKaHUS, O3HAKOMIICHHE C IMPOAYKUHWEH CHIMKATHOMN
MIPOMBIIIJICHHOCTH, pellIeHHe SKCIIEpUMEHTANIBHBIX 3a7a4 10 TeMe «Ba)kHeillne HeMeTalIbl U UX COSTUHEHU.

MeTaJibl 1 MX COCAMHEHHUS

OOmiasi XapaKkTepUCTUKa XUMHYECKHX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHMM HX TOJOXKEHHS B
ITepnoanueckoit cucreme xumudeckux snemeHToB JI. M. MenaeneeBa u crpoeHusi atromoB. CTpoeHUE METaJlIOB.
Merammnyeckast CBsI3b M MeTaJUIMYeCKas KpHCTaJIMUecKas pemeérTka. ODJIeKTPOXMMUYECKUH psAJ HalpshKeHUH
MerauioB. Ou3nyecKkue ¥ XUMHYECKHe CBOMCTBa MeTayuioB. OOmme cnocoObl noiydeHus: MeTtauioB. [lonstue o
KOPpO3HH METaJJIOB, OCHOBHBIE CIIOCOOBI 3alUThl WX OT Koppo3uu. CaBbl (CTajb, YyryH, IIOpaTIOMUHHH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY M MPOMBIIUICHHOCTH.

[Ilenounsle MeTansl: nonoxkeHue B Ilepuoguueckoit cucteme xuMudeckux aneMmeHToB J[. 1. Menneneesa,
CTpOCHHE HX aTOMOB, HaxOxJeHHe B mpupoje. duszndeckne U XUMHUECKHE CBOWCTBa (Ha IpuUMepe HATpus U
kanusi). OKCUABI U TUIPOKCUIBI HATPHS U Kaius. [I[puMeHeHre MeI04HbIX METaNIOB U UX COSMHEHHH.

[llenouHo3emenbHBIE METAJUIbl MarHui U KalblMil: nonoxeHue B llepuoguyeckoil cucteMe XUMHUYECKHUX
anemeHTroB [[. M. MeHgeneeBa, CTpoeHHME HMX aTOMOB, HAaXOKIEHHWE B mpupoae. Pusndyeckue U XUMUYECKHE
CBOMCTBa MarHusi M Kauibls. BakHelilne coelnHEHUs Kanblus (OKCUA, THAPOKCHA, conu). KECTKOCTh BOABI U
CHoCcoObI €€ ycTpaHEeHUs..

AmomMunuii: monoxxenue B [lepuoanueckoit cucteme xumuueckux siementoB . . MenneneeBa, cTpoeHue
aToMa, HaXOXJIeHHe B npupoje. Pusnueckre U XUMHUYECKUE CBOMCTBA allfOMUHMS. AMQOTEpHbIE CBOMCTBA OKCHA
Y TUAPOKCHUIA ATTIOMUHHUA.

Kenezo: nonoxxenne B Ilepuonmdeckoit cucreme xmmudeckux snemenToB JI. M. MenzneneeBa, cTpoeHue
aToMa, HaxoXaeHHe B mpupoae. duszndyeckne U XUMHUECKHE CBOMCTBa jxene3a. OKCHUIBI, THIPOKCHIBI U CONHU
xene3a (I1) uxenesa (l1l), ux cocras, cBoiicTBa U MONTy4EHHE.

Xumuueckuit 3kcnepumenm:.

O3HaKOMJIEHHE C 00pa3liaMH METAJUIOB M CIUIABOB, MX (DU3MYECKUMH CBOWCTBAMH, U3yUeHHE PE3YJIbTATOB
KOPpO3HHM METauIoB (BO3MOXKHO HCIIONb30BAaHHE BHUIIEOMATEPUANIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHIA
KaJIBIMA U HATPUS C BOJOH (BO3MOXKHO HCIIONIB30BaHUE BUACOMATEPHUAJIOB), HCCIEJOBAaHIE CBOMCTB KECTKOM BOIPBI,
mporiecca TOPEHUs JKene3a B KHUCIOpojae (BO3MOXKHO HCIOIB30BAaHHME BHIICOMATEPHAJIOB), MPH3HAKOB IPOTEKAHMUS
KA4eCTBEHHBIX PEAKIMii HA WOHBI: MarHWs, KaJbllHs, amtoMuHus, 1uHKa, skenesa (I1) u sxemesa (111), memu (11),
HaONIOJICHUEe M OIMCAaHHE IPOLECCOB OKPAIIMBAHMS TUIAMEHHM HOHAMH HATPUS, Kalus M KajJblus (BO3MOXKHO
UCIIONIb30BaHKUE BHEOMATEPUAIIOB), UCCIICTOBAHUE aM(pOTEPHBIX CBOMCTB THAPOKCHJA AJTIOMUHUS M THUAPOKCHIA
LHKA, pEelIeHNE KCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «Ba)kHelIre MeTauibl U UX COSTUHEHUS.

XuMUS U OKpYKaOIIAs cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOW JKM3HU YENIOBeKa. be3omacHOE WCIONB30BaHHE BEIIECTB U
XIMHYECKHUX peakiuii B ObITy. [lepBast moMOIIs MPH XUMIYECKHX OKOTaX M OTPABIICHHAX.

XUMHUYECKOE 3arpsi3HEHNE OKPYXKAroIeH cpeapl (TpeenbHas JOMyCTHMas KOHIICHTPAIUs BEIeCTB, Aajiee —
[IAK). Ponp xumuu B perieHu# SKOJIOTHYECKIX TPOOIeM.

Xumuueckuit Ikcnepumenm:

n3ydeHne o00pas3oB MaTepruasoB (CTEKIIO, CIUIAaBEl METAJUIOB, IIOTUMEPHBIC MATEPHUAIIHI).

Mesicnpeomemmvle cea3u

Peanm3zanust MEXNpeOMETHBIX CBS3€d TP M3YYCHHH XHMHH B 9 Kiacce OCYIIECTBISECTCS dYepes
WCTIONB30BaHUE KAaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHATUH, SBISIONINXCS CHCTEMHBIMH IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYTHOT O IIUKJIA.

OOmume ecTeCTBEHHO-HAyJYHBIC MOHATHS: HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHWs, aHAIMW3, CHHTE3,
KiaccuuKaIws, MepHOINIHOCTh, HAONIOEHNe, YKCIIEPUMEHT, MOJACTHPOBAaHUE, W3MEPEHHE, MOJENb, SBJIICHUE,
MTAPHUKOBBIHN 3D (DEKT, TEXHOIIOTHS, MATEPHAITBL.

Om3uKa: MaTepusi, aTOM, DIIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIIBI, PaIHOAKTUBHOCTh, MOJICKYJIa,
ANEKTPUUYECKUNA 3apsii, MPOBOIHUKH, IOTYIPOBOTHUKH, IHUAIIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperatHoe COCTOSIHHE BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUTMYECKas PEIIETKa, CIUIAaBhl, (pU3nIecKue
BEJIMYMHBI, SANHAIBI I3MEPEHHsI, KOCMHYECKOE POCTPAHCTBO, IIaHeThl, 3BE37161, ComHIe.

Bronorus: ¢orocunres, apixanue, O6uocdepa, IKOCHCTEMAa, MUHEPATBbHBIE YIOOPEHHS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TMTATEIbHBIC BEIIECTBA.



leorpadus: aTtmocdepa, rumpocdepa, MUHEpPaANBI, TOPHBIC TOPOIBI, TMOJE3HBIC HCKOMAEMBbIC, TOILIHBO,
BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHMSI MPOrpaMMBl OCHOBHOTO OOIIEro 0o0pa3oBaHMs JIOCTHTAIOTCS B XOJIE
0o0y4eHUss XUMHH B €IMHCTBE Yy4eOHOW M BOCIHTATENLHOW JNEATENIbHOCTH B COOTBETCTBUHM C TPaIMIIOHHBIMHU
POCCHICKMMH COLMOKYJIBTYPHBIMH H JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, IIPUHATHIMU B OOLIECTBE NpaBUIaMU
U HOpMaMH TIOBEAECHHS M CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHUS, CaMOPa3BUTHSI M COLMAIH3ALUH
o0yJarommxcs.

JIM4HOCTHBIE PE3yAbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS] CHCTEMOI ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALUI U pacIIMpeHHe OIbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuOTHYECKOro BOCIUTAHUS

LIEHHOCTHOI'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAydHOMY HAacleIHIo,
TIOHUMaHHS 3HAYSHUS] XMMUYECKOM HAYKH B JKH3HH COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nHpopmanmed o mepeoBhIX TOCTHKEHUSIX U OTKPBITHAX MHPOBOW M OT€UECTBEHHON XMMUH, 3aMHTEPECOBAaHHOCTH
B HaYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOLIECTBA;

2) rpaKIaHCKOro BOCIIUTAHUS

NPENCTaBICHUs] O COLMAIBHBIX HOPMax M NpaBWIaxX MEKINYHOCTHBIX OTHOIICHHH B KOJJICKTHBE,
KOMM YHHKAaTHBHO}M KOMIIETEHTHOCTH B OOLIECTBEHHO TOJIE3HOM, YUeOHOMCCIIEI0BATENbCKOM, TBOPYECKOH U APYTUX
BUJAX JEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TPU BBITIOJHEHUU ytle6H1)Ix,
IMO3HABATCIbHBIX 3a1a4, BbIIMNOJJHCHUU XUMHUYCCKHUX 3KCIEPHUMCEHTOB, CO3JIaHHUN yqeGm)Ix IMPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHHMAHHUIO U B3aMMOIIOMOIIM B Tpolecce 3TOH Yy4eOHOH NesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IIOBEJICHUE U IIOCTYIIKM CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUpPOBO33pEHUECKHE TPEACTABICHUS O BELIECTBE M XHUMHUYECKOW peakiMM, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJIAIOIIUE OCHOBY ISl IIOHUMAHUS CYLTHOCTH HAaydHOW KapTHHBI
MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHA MPUPOIBI, B3aUMOCBA3AX YENIOBEKA C MPUPOIHON
Cpenloi, 0 poJii XMMHUM B [IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

HIO3HABaTe/IbHbIE MOTHUBBI, HAIPAaBICHHbIC HA MONYYCHHE HOBBIX 3HAHMI 110 XUMUH, HEOOXOAMMBIEC IS
00BbsICHEHUSI HAOJIIOIAEMBIX IIPOLIECCOB U SIBJICHUI, TI03HABATENLHOM, MH(OOPMALIMOHHOW M YUTATENBCKON KYJIBTYpBI,
B TOM YHCIIC HABBIKOB CAMOCTOSITENBbHON paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYIHBIMU
TEXHUYECKUMH CPeJCTBAMHU HH()OPMAIIMOHHBIX TEXHOIOI'HH;

HHTEepec K 00y4eHHIO M MMO3HAHUIO, JTI0003HATENHFHOCTh, TOTOBHOCTE M CIIOCOOHOCTH K CaM000pa30BaHMUIoO,
MPOEKTHOM U MCCIIER0BATENbCKON IESTENFHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTU M YPOBHS OOYYeHUS B
JTanbHENIIEeM;

4) popMupOBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHME LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 370pPOBBIN
o0pa3 >KU3HH, OCO3HAHHE ITOCIENCTBUA U HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHHs aJKOrois, HapKOTHKOB,
KypeHHs1), HeOOXOOUMOCTH COOMIONCHUS MPaBUII 0E30MaCHOCTH IPH OOPAILEHNH ¢ XMMHYECKHIMH BEIECTBAMH B
OBITY U peabHOM KU3HH,

5) TpynoBOro BocnuTaHusM:

HHTEpPEC K INPAKTHYECKOMY H3YYSHHIO NpodeccHil M TpyHa pa3IudHOrO poja, yBaKEHHE K TPyLy HU
pe3ynbTaTaM TpPYHAOBOH AEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHS NMPEAMETHBIX 3HAHUI 1O XHMUH,
OCO3HaHHBIH BBIOOP MHIMBHIYaIbHON TPAEKTOPUH NMPOIODKEHHS 00pa30BaHMs C yIETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemHoN mpohecCHOHaTbHON NesITeIbHOCTH
U pa3BUTHSA HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalITUPOBATHCA B IPO(ECCHOHAIBHOM Cpene;

6) PK0JIOrHYeCKOro BOCHUTAHUS:

9KOJIOTMYECKH IIeTIecO00pa3HOe OTHOIIEHHE K NPHPOAE KaK WCTOYHMKY J>KM3HM Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMS, MOHUMAHHWE IIEHHOCTH 3/I0pOBOTO M 0€30mMacHOro oOpas3a >KHU3HM, OTBETCTBEHHOE OTHOIIECHHE K
COOCTBEHHOMY (DPM3UIECKOMY U IICHXHIECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH COONIOICHUS TPaBHUi 0E30II1acHOr0O
TIOBE/IEHHS TIPH paboTe C BEIIECTBAMH, A TAKXKE B CUTYALIMSIX, YTPOXKAIOIIUX 3I0POBBIO M )KU3HH JFOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOMyJIaeMble TPH MU3YyYCHUH XUMHH, JJISI PEIICHHUs 3aad, CBA3aHHBIX C
OKpY’Karolled MPUPONHONW CPENOH, IS TOBBIIICHUS YPOBHS KOIOTHIECKON KYIBTYPHI, OCO3HAHHS TII00AIEHOTO
XapakTepa JKOJOTHYECKHX MNpoOJIeM M MyTeH HX PpEIICHHS IOCPEICTBOM METOIOB XHMHH, HKOJIOTHYECKOTO
MBIIIJICHUS], yMEHNS! pyKOBOACTBOBATHCS M B ITIO3HABATEIHHON, KOMMYHHUKATUBHOMN 1 COIIMATBHOM MTPAKTHKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMeTHBIX pe3yJIbTAaTOB BBLICISIOT 3HAYMMBIE JUIsI (DOPMHPOBAHWS MHPOBO33PEHUS
oOIeHayYHble TTOHATHS (3aKOH, TEOpHs, NMPHUHIMUI, TUIOTe3a, (akT, cUcTeMa, MPOIEcC, IKCIEPUMEHT U JPYyroe.),
KOTOpBIE HCITOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpEeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHMH M3 3THX
mpeaMeToB (OPMHUPOBATH IIPEJCTABICHHE O IIETOCTHOW HAaydYHOW KapTHHE MHpa, W YHUBEpCaJIbHBIE ydeOHbIE
nercTBust (TIO3HAaBaTeNbHbIE, KOMMYHHKATHBHBIC, DEIYJSTHBHBIE), KOTOpbIE 0O0eCneynBaloT (HOPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSATENIbHOMY IUTAHUPOBAHHUIO U OCYILECTBICHHUIO Y4eOHOH e TeTbHOCTH.

Ilo3HnaBaTenbHBIEC YHUBeEPCAJIbHBIC y4eOHbIe NeiicTBUS

Ba3oBsble noruyeckne AeiicTeus:

YMEHHSI HCIONB30BaTh INPHEMBI JIOTMYECKOI'O MBIIUICHNS! TIPH OCBOSCHHMM 3HAaHHH: pPAcKphIBaThb CMBICI
XMMHUYECKUX MOHATHH (BBIAEISITH UX XapaKTepPHbIE PH3HAKH, YCTaHABIUBATH B3aUMOCBSI3b C APYTUMH MOHATHAMH),
WCIIONIB30BaTh MOHATHUS ISl OOBSICHEHUS OTAEIBHBIX (DAKTOB W SIBJICHWH, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
Kiaccu(uKalMyu XUMAYECKUX BEHIECTB M XMMHUUYECKHX PEaKIMH, YCTaHaBIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U
MEXIYy OOBEKTaMH HM3YYEHHs, CTPOHUTH JIOTHYECKUE pacCyKACHHs (MHAYKTHBHBIE, NIENyKTHUBHBIC, MO aHAJOTHH),
JIeTIaTh BHIBOZBI U 3aKIIIOYEHHST;

yMEHHE NPUMEHSTh B IIPOIIECCEe MO3HAHMS MOHSTHUS (IIPEAMETHbIE W MeTalpeaMETHbIE), CUMBOIMYECKUE
(3HAaKOBBIE) MOJENH, WCIIONB3YEMblE B XHMUH, MPE0Opa3oBBIBATH IIHUPOKO NMPHUMEHSEMbIE B XHUMUH MOJIEIbHbBIE
TIPE/ICTaBICHUS] — XUMHUYECKUI 3HaK (CHMBOJI 2JIEMEHTa), XMMHUUecKast (hopMysia U ypaBHEHNE XUMHYECKON peaKkiuu
— TpU pelIeHuH Y4eOHO-TIO3HABATENBHBIX 33Jady, ¢ y4ETOM JTUX MOJEIBHBIX TPEICTABICHHH BBISBIATH U
XapaKTepru30BaTh CYLIECTBEHHBIE PU3HAKU M3y4aeMbIX 00bEKTOB — XUMHUYECKHX BEUIECTB M XMMUYECKUX PEaKILIUH,
BBISABJISAITH O6IJ_II/IC 3aKOHOMEPHOCTH, NMPUYINHHO-CJICACTBEHHBIC CBA3U U MPOTHUBOPEYMS B U3YyJa€MbIX IpoHecCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTebckue aeiicTBHS

YMEHHE HCIIOJIb30BATh MIOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA ITO3HAHMS, & TAKXKE B KauecTBE
OCHOBBI U1 (bOpMI/IpOBaHI/Iﬂ TUITOTE3BI 11O MPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX Cy)KlleHHﬁ;

npuoOpeTeHre ONbITa IO TUIAHMPOBAHMIO, OPraHM3allMd M TMPOBEJCHUIO YYEHUUYECKHX SKCIEPHUMEHTOB,
yMeHHE HaOJIIoaTh 3a XOJOM IMpollecca, CaMOCTOSATENFHO IMPOTHO3MPOBATH €ro pPe3yabTaT, (opMyaHpoBaTh
00001I1eHNs. ¥ BBIBOABI 0 pe3yabTaTaM MPOBEAEHHOIO ONbITa, UCCIIENOBAHUS, COCTABIIATh OTYET O MPOJETaHHOU
pabore.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpaTh, AHAINU3UPOBATH W HHTEPIPETUPOBATh HH(GOPMALMIO PA3IUYHBIX BUIOB M (GopMm
NIPE/ICTABICHUS, IONYYaeMyI0 M3 pa3HbIX MCTOYHHKOB (HAaydHO-NOMYJSIpHAs JIMTEpaTypa XHMHYECKOTO
COIepKaHMA, CIPAaBOYHBIE IOCOOMS, pecypchl VIHTepHeTa), KPUTHYECKH OLEHMBAaTh IPOTUBOPCUMBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATb pa3iMyHble METONbl M 3alpochl INPH IOMCKe M oTOope HMH(pOpPMAIMH U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOMUMBIX IS BBIIOJHEHHS y4eOHBIX U IO3HABATENbHBIX 3a7ad ONpPEeneNEHHOr0
THIA, TPHOOPETEHHE ONBITa B OOJIACTH HCIIOAb30BAHUA HH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJaJieHHE KYJbTYpOH aKTHBHOI'O HCIIONB30BAHMS PA3IMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTENBHO BBIOHMpATh
ONTHUMaJIbHYIO (POpMY IpeACTaBIeHUS HHYOPMAIMU U WIUTIOCTPHPOBATh PelIaeMble 3aJa4l HECIO)KHBIMU CXEMaMH,
JrarpaMMaMmH, IpyruMu GopMaMHu rpauki 1 UX KOMOHHAIUSAMUY;

YMEHHE HCIIOIb30BaTh M AHAJIM3UPOBATH B Mpolecce y4eOHOH M HCCIENOBATENbCKOH IeATeIbHOCTH
UHGOPMALMIO O BIHMSHUU IPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTAa Ha COCTOSHUE OKPY)KaIOIEeH
MIPUPOIHOH CpeaBbl.

KoMMyHHMKAaTHBHBIE YHHBepPcAIbHbIe YUeOHbIe NeiicTBHSA:

YMEHHUS 3aJaBaTh BOMNPOCHI (B Xone Auanora W (WIM) OUCKYCCHH) IO CYIIECTBY OOCY)KIA€MOW TEMBI,
(OpMYITUPOBATH CBOU MPETOKEHHS OTHOCUTEIILHO BBITIOJIHEHHS IPEATIOKSHHOM 3a1a4H;

YMEHHS TPEICTABIATH MOJYICHHBIE PE3yNIbTaThl TO3HABATEIBHON JIESITENBHOCTH B YCTHBIX M ITHCBMEHHBIX
TEKCTax; JAENAaTh MPE3CHTAILMIO PE3ylbTATOB BBINOJIHEHUS XMMHUYECKOTO 3KCHEpPHMEHTa (1a00paTOpHOro OIbITA,
1a60paTOPHOH PabOTHI IO UCCIEIOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMeHHs yd4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHON IO3HABATENIFHOM 1 MCCIIEI0BATEILCKON
JEATEITFHOCTH IIPH PEIICHNH BO3HUKAIONIMX NMPOOIEM Ha OCHOBE y4éTa OOLIMX MHTEPECOB U COTTIACOBAHMS MTO3HIIUI
(obcyxneHnsi, oOMEH MHEHHSIMH, «MO3TOBBIE HITYpMbD», KOOPJWHAIMS COBMECTHBIX ICHCTBHI, OIIpEAEIeHHE
KPHUTEPHEB IO OI[EHKE KauecTBa BBHIIIOHEHHOH paOoTHI B APyTHE).

Pery1siTuBHBbIe YHUBepCcAJIbHbIE yUeOHbIe IeHCTBUS:

YMEHHE CaMOCTOSATEIILHO ONPEEIIATH LEMH JIESITEIbHOCTH, INTAHNPOBATh, OCYIIECTBIIATH, KOHTPOIMPOBATh U
Ipu HEOOXOMMOCTH KOPPEKTUPOBATH CBOIO JCATEIIFHOCTD, BRIONPATh Hanbonee d(h(HeKTHBHBIE CITOCOOBI PEIICHMUS
y4eOHBIX M TTO3HABATENBHBIX 33/1a4, CAMOCTOSITEIIFHO COCTABIIATh MM KOPPEKTHPOBATh MPEUIOKEHHBIN ajIrOpHUTM
JEHCTBHI TIPH BBINIOJIHEHNH 33JaHUH C YIETOM TOMyYeHNs] HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaxX — BEIIeCTBaxX U
peaKnusxX, OLEHMWBATh COOTBETCTBHE IIOTYYEHHOTO pe3yiabTaTa 3asiBIICHHOM LM, yYMEHHE HCIIONb30BaTh M
aHAJM3UPOBATh KOHTEKCTHI, IIPE/IaraéMble B YCIIOBUH 3a/1aHUI.



NPEAMETHBIE PE3YJIBTATDI

B cocraBe npeAMETHBIX PEe3yabTATOB MO OCBOCHHIO 00S3aTENBHOTO COJCPIKAHUS, YCTAHOBICHHOTO JaHHON
(benepanpHOil paboyell MPOrpaMMON, BBIICISIOT: OCBOCHHBIC 00YYArOIMMHUCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JeficTBUH, crienupuIecKre Uil MPEAMETHOH obnacTH «XHUMUsS», BUIbI NEATENFHOCTH IO TMOJYYCHHIO HOBOTO
3HAHUSI, €r0 HHTEPIPETALUH, MTPEOOPA30BAHUIO U MPUMEHEHHIO B Pa3JIMYHBIX Y4COHBIX U HOBBIX CHTYALIUSX.

K koHiy oOydeHus B 8 KJiacce MpeIMeTHbIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPa)kaTh
chOpPMHPOBAHHOCTH Y OOYYAIOIINXCST YMEHHIH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHATHHA: aTOM, MOJIEKYJIa, XUMHIECKHI 3JIEMEHT, MPOCTOe
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAs), BaJCHTHOCTb, OTHOCHTENIbHAS
aTOMHasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBasi JOJs
XMMHYECKOTO DJIEMEHTa B COCAWHEHHWH, MOJISIPHBIH OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHWE, COJb,
AJIEKTPOOTPULIATENEHOCTh, CTENIEHb OKHCIEHHS, XMMHUYECKas peaklusl, KIacCU(PUKAIMS PEaKIi:
peaKkuMy COCMHEHHUs, PEaKIHMH pa3JIoKEHHs, DPEaKIHMH 3aMeleHUs, peakuuu oOMeHa, 3K30- U
SHIIOTEPMHUYECKUE pEeaKlMu, TerioBoi ekt peakiuu, sApO aToma, 3JIEKTPOHHBIM CIIOW aToma,
aTOMHasi OpOWTab, PaANyC aToMa, XMMHUYECKasl CBsI3b, TOJSPHAs W HENOJSpHas KOBAJCHTHAs CBS3b,
WOHHAs CBsI3b, NOH, KaTHOH, aHHOH, PacTBOpP, MaccoBas JIOJIs BellecTBa (IPOIEHTHAsT KOHIIEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHH W TNPUMEHATh STH TOHSTHS TPU
OIMCAaHUHU BEUIECTB U MX IPEBPAICHUIH;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY ISl COCTaBIJIeHNs] (DOPMYJT BELIECTB U YPaBHEHHH XMMHUYECKHX
peaxuuii;

OonpeaAcCIATb BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHaprIX COCAMHCHUAX, CTCIICHb OKUCJICHHUS DJICMCHTOB
B OMHApHBIX COCIMHEHWSX, MPUHAUICKHOCTh BEIIECTB K ONpPEACIEHHOMY KJacCy COSIMHEHHH o
(dbopMynam, BUJI XUMUYECKOH CBsI3U (KOBAJICHTHAs! M MOHHAs1) B HEOPIaHMYECKUX COSTUHEHUSIX;
packpbiBaTh cMmbicn Ilepuommueckoro 3akona JI. M. MeHneneeBa: IeMOHCTPUPOBATH IOHUMAaHHUE
NIEPUOANYECKON 3aBUCUMOCTH CBOWMCTB XMMHMUYECKUX JJIEMEHTOB OT MX NONokeHHsa B [lepuoanueckoi
CHCTEME, 3aKOHOB COXPaHEHHUs] MacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYIISIPHOTO YUEHHS,
3aKoHa ABOrajpo;

ONMCHIBATH U XapakTepu3oBaTh Tabnnunyio Gopmy Ilepnoandeckoil cuCTEMbl XUMHUUYECKHX 3JIEMEHTOB!
pasnuuaTh MOHATHA «TJIaBHas moArpymma (A-rpymma)» u «mnodounas noarpymmna (b-rpymma)», mansie u
OoJpLINe IEPHOJIBI, COOTHOCHTH 0003HAYEHHsI, KOTOphle HMEIoTcs B Tabnuie «[lepronuyeckas cucrema
xuMuueckux sneMeHtos JI. M. MenzeneeBa» ¢ 4HCIOBBIMM XapaKTEpPUCTUKAMM CTPOEHHS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsiJ siApa, oOlee 4MCIIO JIEKTPOHOB M paCHpeleleHHe HUX I10
3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XMUMHYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHYECKHE peakuud (I
YHCITy M COCTaBY yYaCTBYIOIIMX B PEAKLIUH BELIECTB, 110 TEIIIOBOMY P deKTy);

XapaKTepu3oBaTh (ONMCHIBATh) OOLIME XUMUUYECKHE CBOWCTBA BEIIECTB Ppa3IMYHBIX KIJIACCOB,
MOATBEPXkasl OMNMCAaHUE IPUMEpaMH MOJEKYISIPHBIX YpPaBHEHMH COOTBETCTBYIOIIMX XUMHMYECKUX
peakuuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT HX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MIPOTEKaHN XUMUIECKUX PEBPAILCHUN B PA3IMIHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTENIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO MIOJIO
XHMHYECKOr0 dJIeMeHTa 10 (opMysie COeIMHEHNS, MacCOBYIO JOJIO BEIIECTBAa B PacTBOpE, IPOBOJUTH
pacy€Thl IO ypaBHEHUIO XUMHUYECKON peakluu;

MIPUMEHATh OCHOBHBIE OINEPALMA MBICTUTEIBHON JEATENBHOCTH — aHalIM3 M CHHTE3, CpPaBHEHHE,
00001IIeHre, CHCTEeMATH3AIMI0, KIaCCU(HKALNIO, BBISBICHHE NMPUYNHHO-CICICTBEHHBIX CBSI3eH — JUIs
M3Yy4EeHUs] CBOMCTB BEINECTB M XUMHYECKHUX PEAKLUH, €CTECTBEHHO-HAyYHbIE METOABI TTO3HAHUS —
HAOIOEHUE, N3MEPEHUE, MOJISIINPOBaHNE, IKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH);

CJI/IOBATh MPaBHJIaM IONB30BAHMS XUMHUIECKON MOCYAOH M 1a0OpaTOPHBIM 00OPYIOBAHHEM, a TAKXKE
TIpaBmIaM OOpAIIEHHsI C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIMSAMH IO BBITIOITHEHHIO JIAO0PaTOPHBIX
XUMHYECKHX OIBITOB IO TIONYYECHHIO U COOMPAaHMIO ra3000pa3HBIX BEIIECTB (BOAOPOIA M KUCIOPOIA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCcOBOW A0JIEW pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHHIO PACTBOPOB INENOYEH M KHCIOT C
TTOMOIIBI0 HHIUKATOPOB (JTaKMyc, (heHON(TAICHH, METIIIOPAHK U IPYTHE).

K koHumy oOydeHus B 9 KJjacce IpeIMETHBIC pe3yiabTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpa)kaTbh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCSL YMEHHIA:

PACKPBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHATUH: XUMHYICCKHMI QJICMCHT, aTOM, MOIJICKYJIda, HOH,
KaTHOH, 4aHHWOH, HOPOCTOC BCHICCTBO, CJIOXHOC BCHICCTBO, BAJICHTHOCTbH, J3JICKTPOOTPHULIATCIBHOCTD,
CTCIICHb OKHCJICHUA, XUMHUYCCKASA PpCaKlusd, XUMHUYCCKAsA CBA3b, TEIIOBOM 3(1)(1)6KT peakuun, MOJIb,
MOJ'I?[pHLIfI O6’BéM, PACTBOP, JICKTPOJIUTLI, HEIJICKTPOJIUTHI, DJICKTPOIUTUYICCKAA AUCCONHALMS, PCAKIITNN



HMOHHOTO OOMeEHa, KaTajHh3aTop, XMMHYECKOE€ paBHOBECHE, OOpaTHMbIE M HEOOpaTUMBIE PpEaKIUH,
OKHCIIUTENbHO-BOCCTAHOBUTENIEHBIE  PEAKIMM,  OKHUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U
BOCCTaHOBJIGHHE, aJUIOTPOIMs, aM(oTepHOCTh, XHMHUECKass CBA3b (KOBaJEHTHas, HOHHas,
MeTaJuTMuecKas), KpUCTAIUIMYecKasl pemeérka, KOppO3Ws METajUIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH
peaxiyy, npeaensHo fonycrumas konuentpanus ITJIK Bemectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKMX IOHATHH M TPUMEHATh 3TU MOHATHUSA MpHU
OIMCAHUU BEILIECTB U UX NPEBPALLICHUN;

WCIIONIb30BaTh XUMHUUECKYIO CHMBOJIMKY [UISl COCTaBJICHUS! (JOPMYIT BEIECTB W YpaBHEHHH XHUMUYECKHX
peakuuit;

OIIpENIeNIATh BAaJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B COCAMHEHUSIX Pa3IMYHOIO
COCTaBa, NPHHAIICKHOCTh BEIIECTB K OMNPEAeHEHHOMY KIIacCy COESIUHEHHH 1o QopMmynaMm, BUI
XMMHUYECKOH CBs3M (KOBaJIEHTHAsl, MOHHAS, METAJUINYECKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3apsl
MOHA 10 XMMHUYECKOH (opMyrie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHX COEIMHEHHH,
THUI KPUCTAJTNYECKOM PEIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica [lepuonuueckoro 3akona J{. M. MeHnneneeBa u JeMOHCTPUPOBATh €r0 MOHUMAaHHUE!
ONKCHIBATh U XapaKTepu3oBaTh TabnnuHyto Gopmy [lepnoandeckoil cuCTeMbl XUMUYECKHX AJIEMEHTOB:
pa3nuyaTh NOHATHS «TJIaBHas moArpymmna (A-rpynna)» u «rmobdounas noarpynmna (b-rpymnmna)y, Manbie u
OoIbIlIE TIEPHO/BI, COOTHOCHTh OOO3HAYEHWs, KOTOpbIE HMMEIOTCS B TEPUOJMUYECKOi Tabmuue, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsn sapa,
ofliee YHCIO DIEKTPOHOB M PACIPEACNICHUE UX IO JJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B U3MCHCHUU CBOMCTB 3JIEMEHTOB U UX COC}IHHGHHFI B Ipeaciax MaJlbIX MEPpHUOAOB U
TIaBHBIX MMOATPYIII C y‘IéTOM CTpPOCHUA UX ATOMOB;

KJ'IaCCI/I(bI/IIlI/IpOBaTB XUMHUYECKUEC DJIEMCHTBI, HCOPraHMYCCKHUEC BEIICCTBA, XUMHUYCCKHUC PCAKIIMN (1'[0
YUCITy ¥ COCTABY y4acTBYIOIINX B PEAaKIMU BEIECTB, M0 TEINIOBOMY 3P (EKTy, 10 U3MEHEHHIO CTeleHel
OKHCJICHUA XUMHUYCCKHUX 3J'ICMCHTOB);

XapaKTepU30BaTh (OMUCHIBATEH) OOIIHME U CHEIM(YUICCKIEe XUMHUCCKHE CBOMCTBA MPOCTHIX M CIOMKHBIX
BCIICCTB, MOATBEPKIAast OIIMCaHUuC npuMepaMmu MOJIEKYJIAPHBIX nu HWOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH;

COCTaBJIATh YPaBHEHMs HJICKTPOJIUTHUECKOM AMCCOLMALMU KHCIIOT, ILieidodell M conel, MOIHbIE U
COKpalIéHHbIC YpaBHEHHs pEaKLUUi HOHHOrO OOMEHa, YPaBHEHUS peaklMi, I[OJTBEPKAAIOIINX
CYILECTBOBAHUE T'€HETUUECKOM CBSA3M MEXK/Ty BELIECTBAMU Pa3IMYIHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PpEAKIUI IOCPEACTBOM COCTABICHUS
9JIEKTPOHHOr0 OanaHca STHX PeaKLHi;

IPOTHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH HPOTEKaHUs
XMMUYECKUX MPEBPAIEHUN B pa3INYHBIX YCIOBUSX;

BBIUUCIIAT OTHOCHTENIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO IOJIO
XMMHYECKOT0 dJIeMeHTa 10 (opMysie COSIMHEHNs, MacCOBYIO JOJIO BEIIECTBAa B PacTBOpE, IIPOBOIUTH
pacy€Thl IO ypaBHEHUIO XUMHUUYECKON peakLuu;

co0OmroaTh TMpaBHia IOJMB30BAHUS XUMHYECKON MOCYNOM U J1abOpaTOpHBIM OOOpYIOBaHHEM, a TaKXKe
npaBUiIa OOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHU C MHCTPYKLIMSAMH I10 BHIOIHEHHUIO JIaOOPAaTOPHBIX
XMMHYECKHX OIBITOB IO MOJTYYSHHIO U COOMPAaHUIO Ia3000pa3HBIX BELIECTB (aMMHAKa M YIIIEKUCIOTO
rasa);

MIPOBOINTD PEAKIMH, MOATBEP)KAAOIINE KAUECTBEHHBI COCTaB Pa3lMYHBIX BEIECTB: PAcIO3HABATH
OMBITHBIM MyTEM XJIOPHJ-, OpOMHI-, MOAWA-, KapOoHaT-, docdar-, cuaukar-, cynbdar-, TUAPOKCHI-
WOHBI, KaTHOHBI aMMOHHUSI M HOHBI M3Y4EHHBIX METAJIJIOB, NPUCYTCTBYIOIIME B BOIHBIX PacTBOPax
HEOPTaHUYECKHX BEIIECTB;

MIPUMEHATh OCHOBHBIE OINEPALMA MBICTUTEIBHON JEATENPHOCTH — aHaIW3 M CHHTE3, CpPaBHEHHE,
0000111eHIEe, CHCTEMATH3alNIO, BEISIBICHUE NIPUYNHHO-CIEACTBEHHBIX CBS3EH — ISl M3Y4EHHS CBOMCTB
BEINECTB U XUMHYECKUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS — HAOIIOAECHNE, N3MEPEHHE,
MOJETMPOBAHNE, SKCIIEPUMEHT (PEAbHBIN U MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KouunyecTBo
4acoB
Ko IIp Hara
HT aK U3y4YeHust 3
Ne po . Mara Y —— JIEKTPOHHbIE
H3yUYeHusi ) undposbie
n/ Tema ypoka Jb yec
Be (m1anupyema o0pa3oBaTejibHbIE
n HBl | KH
ero 1) pecypcbl
e e
pa pa
oot | 00
bl ThI
bu6mmoreka [IOK
[Ipenmer xumuu. Poss XuMuu B )KU3HU
1 https://m.edsoo.ru/ff0d210
yeJioBeKa. Teia U BellecTna c
bu6mmoreka [JOK
[TonsiTue o MeToax MO3HAHKUS B XUMHH 1 https://m.edsoo.ru/ff0d227
€
[Ipaktuueckas padota Ne 1 «IIpaBuna paboTsl B bubnuoreka [JOK
J1a00paToOpuH U MPUEMBI OOpaIICHUS C 1 https://m.edsoo.ru/ff0d23d
nabopaTopHBIM 000PYIOBAHUEMY c
Uucrele BemecTBa U cMecu. CriocoOsl bubmorexa LOK
. 1 https://m.edsoo.ru/ff0d26c
paszeneHusi cMecen )
IIpakTtuyeckas padora Ne 2 «Pa3nenenue cmeceit bubmorexa HOK
. 1 https://m.edsoo.ru/ff0d28c
(Ha mpuUMepe OUMCTKU TOBAPEHHOU COJIN)» g



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6
c
bubmmoreka [{OK
XUMHUYECKUE DTIEMEHTBI. 3HAKU (CUMBOJIbI)
7 https://m.edsoo.ru/ff0d2be
XUMUYECKUX DJIEMEHTOB 8
bubmmoreka [{OK
8 [IpocThle u coKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6
c
bubmmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB. bu6moreka [IOK
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2ea
XUMHUYECKUX DJIEMEHTOB e
bu6mmoreka [IOK
OtHocutenbHas atToMHas Macca. OTHOCUTEbHAS
11 https://m.edsoo.ru/ff0d323
MOJIEKYJIIpHAs Macca c
MaccoBas 107151 XAMUYECKOTO JIEMEHTA B bubmorera [JOK
12 8 https://m.edsoo.ru/ff0d350
COCTMHEHUU c
bubnuoreka [JOK
13 KonuuecTtBo BemectBa. Mosib. MouisipHas macca https://m.edsoo.ru/ff0d523
0
bubmuoreka [JOK
dusznvecKue 1 XMMHYCCKHUE SBJICHUS.
14 https://m.edsoo.ru/ff0d37f
XuMuyeckas peakius a
[Ipu3Haky 1 ycIoBHs MPOTEKAHUS XUMHUECKHX bubmotera [JOK
15 P Y P https://m.edsoo.ru/ff0d3al

peakuun

6



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKoH COXpaHEHUsI MacChl BEIIECTB.

bubmuoreka [JOK

16 https://m.edsoo.ru/ff0d3b8

XHWMHUYECKUE YPAaBHEHUS 8
bubmmoreka [{OK

Brrurcnenus: KoJim4ecTBa, MacChl BEIIECTBA 110

17 . https://m.edsoo.ru/ff0d570
YPaBHEHUSM XHMHYCCKHUX PEaKIui g
Krnaccudukarus XuMHYECKUX peaKIni bubmmorera [JOK

18 P https://m.edsoo.ru/ff0d3f3
(coenuHeHwUs, pa3IoKEHUs, 3aMEeIeHUs, 0OMEHa) 4
M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTIEIUCT. BubmroTexa HOK

19 . https://m.edsoo.ru/ff0d40c
O06o01enre 1 cucTeMaTru3aus 3HaHUH A
KonTtponsnas padorta Nel mo teme «BemiectBa u Bubmaotexa IIOK

20 https://m.edsoo.ru/ff0d429
XUMHUYECKUE PEAKIII 0
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. bubnuoreka [IOK

21 Kucnopon — sneMeHT U IpoCcTOE BEMIECTRO. https://m.edsoo.ru/ff0d448
O30H €
duszndecKrue 1 XMMUYECKHE CBOMCTBA bubnuoreka [JOK

22 KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPEHHE). https://m.edsoo.ru/ff0d461
[Tousarue 00 oxkcumax 4
CriocoOslI motyueHust KUCI0po/ia B 1a00opaTopuu bubmorexa HOK

23 T P patop https://m.edsoo.ru/ff0d497
1 poMblInieHHOCTH. [IpuMeHeHne kucnopoaa .
TennoBoii 3 PeKT XUMUIECKOH peaKIuy, bubnunoreka [JOK

24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d479
Y DHAOTEPMUYECKUX PEAKITUIX 0

o5 Tomnuso (HedTh, Yroab U MeTaH). 3arps3HeHne bubnuoreka [JOK

BO3ayXa, CITIOCOOBI €T0 NpeaoTBpalICHUA

https://m.edsoo.ru/ff0d4c4



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

a

[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26 «Ilonmyuenue u cobupanue KUcaopoaa, u3ydeHue https://m.edsoo.ru/ff0d4ae
€ro CBOMCTB)» 2
Boopox — 35eMeHT 1 MPOCTOE BEIIECTRO. bubmmorexa [JOK
27 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupoe 0
duznyecKkue ¥ XUMUIECKHE CBOMCTBA BOIOPOIA. bubmmorera [JOK
28 https://m.edsoo.ru/ff0d4dd
[Ipumenenue Boropoaa 0
bu6moreka [IOK
29 [ToHsATHE O KHCITOTAX U COMSAX https://m.edsoo.ru/ff0d50d
2
bu6mmoreka [IOK
30 Crioco6pI oTy4eHus BOJAOPO/1a B TA00OpaToOpun https://m.edsoo.ru/ff0d4dd
0
[Ipaktrueckast pabota Ne 4 o Teme bubnuoreka [IOK
31 «ITonmyuenue u coOupanue BOIOPOIa, H3ydeHHE https://m.edsoo.ru/ff0d4f4
€ro CBOMCTBY» 2
bu6mmoreka [JOK
32 Monspabiii 00b€M razoB. 3akoH ABOTaaApO https://m.edsoo.ru/ff0d542
€
Brruncnenus o0b€Ma, KOJMYECTBA BEIISCTBA bubnunoreka [JOK
33 rasa o ero u3B€CTHOMY KOJIMYECTBY BEIIECTBA https://m.edsoo.ru/ff0d55a
UM 00BEMY 0
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO bubnunoreka [JOK
34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX https://m.edsoo.ru/ff0d570
OTHOIIEHUI ra30B 8
35 Ddu3znYecKrue U XMuMHUYECKHE CBOMCTBA BObI bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d587
a

bubmmoreka [{OK

36 CocraB ocHoBanuil. [ToHsTHE 00 MHIUKATOPAX https://m.edsoo.ru/ff0d59e
2
Bona kak pactBopurens. HaceleHHsie u bubnuorexa [JOK
37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 1075 https://m.edsoo.ru/ff0d5b4
BEILECTBA B PACTBOPE 0
[IpaxTnueckas padota Ne 5 o Teme bubnnorexa [JOK
38 «[IpuroToBiieHrEe PacCTBOPOB C ONPEACTEHHOM https://m.edsoo.ru/ff0d5eb
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA» a
KonTponbnas padora Ne2 no teme «Kucnopo. bubmorexa OK
39 https://m.edsoo.ru/ff0d634
Bopopon. Bona» 9
OKcubl: coCcTaB, Kilaccu (UKL Bubmmorexa [IOK
40 AR ’ ’ https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
[Tonydenune u XuMHUYECKUE CBOMCTBA bubmorexa HOK
41 o https://m.edsoo.ru/ff0d664
KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB o
OcHoOBaHUS: COCTaB, KJIacCUDUKAIIHSI bubmorexa HOK
42 ' ’ ’ https://m.edsoo.ru/ff0d67¢
HOMEHKJIATypa .
bubnuoreka [JOK
43 [TonyyeHue u XUMHYECKUE CBOMCTBA OCHOBAHUMI https://m.edsoo.ru/ff0d67c
a
Kucnotsl: coctaB, knaccudukarus bubmmorexa [JOK
44 ) ’ ’ https://m.edsoo.ru/ffOdfee

HOMEHKJIaTypa

2
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bubmuoreka [JOK

45 [TonydyeHnue U XUMUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee
2
Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubmmorera [JOK
46 . https://m.edsoo.ru/00ad94
MOJTy4CHUS, XUMHUYECKUE CBONCTBA 74
[IpakTueckas padota Ne 6. Pemenue bubnuorexa [JOK
47 IKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIaCCHl HEOPTaHUYECKUX COEMHEHMID) ic
['eneTnveckas CBsI3b MEXKY KJIaCCaMH bubmorexa HOK
48 N https://m.edsoo.ru/00ad9a
HEOPraHMYECKUX COCTMHCHUI -~
bu6moreka [IOK
49 O000111eHNE ¥ CUCTEMATH3ALINS 3HAHUN https://m.edsoo0.ru/00ad9c
b2
50 KonTtponsHas padota Ne3 o teme "Ou<':'HOBHLIe Et?[?s?;l;f;igﬁlléom%
KJIACChI HEOPTaHUYECKUX COCTMHECHUM 1a
[TepBbie MOMBITKH KIACCU(UKAITUN XUMHUIECKUX bu6mmoreka [JOK
51 31eMeHTOB. [loHsATHE O rpyImax cXOJHbIX https://m.edso0.ru/00ad9off
AJIEMEHTOB a
[Tepunoauueckuii 3akox u [leproaudeckas bubnuoreka [JOK
52 cHCTeMa XMMHYECKHUX 3y1eMeHToB /I, H. https://m.edsoo.ru/00ada5
Menpeneena 2C
bubmuoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIBI https://m.edsoo.ru/00ada5
2
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK

30TONEI

https://m.edsoo.ru/00ada3
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42

CtpoeHue AIIEKTPOHHBIX 000JI04YEK aTOMOB

bubmuoreka [JOK

55 aneMeHToB llepuoanueckoii cucremsr /1. 1. https://m.edsoo.ru/00ada6
Menzeneesa bc
XapaKTepUCTUKA XUMHUYECKOTO 3JIEMEHTA 10 €r0 bubmmoreka [IOK
56 noJioxkeHuto B [lepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada8
MenpeneeBa 24
3nauenue Ilepuoanueckoro 3akoHa ajs bubnuorexa [JOK
S7 pa3BuTHs Hayku U paktuku. /. . Mennenees https://m.edsoo.ru/00ada9
— Y4Y€HBII, MeAaror U rpakJIaHuH 6e
DIEeKTPOOTPULIATEIEHOCTh AaTOMOB XUMUYECKHAX bubnuoreka [IOK
58 anemeHToB/ Beepoccuiickas mpoBepodHast https://m.edsoo.ru/00adaa
pabota b8
bu6mmoreka [IOK
59 WNonnas xumuueckast CBsi3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
60 KoBanentnas nonsipHas XuMHU4eckas CBs3b https://m.edsoo.ru/00adaa
b8
bu6mmoreka [JOK
61 KoBaneHntHast HenosspHasi XMMUYECKasl CBS3b https://m.edsoo.ru/00adaa
b9
bubnuoreka [JOK
62 CreneHb OKUCIEHUS https://m.edsoo.ru/00adae
28
bu6mmoreka [JOK
63 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU https://m.edso0.ru/00adb0
76
64 OKucauTea U BOCCTAHOBUTEIU bubnuoreka [JOK
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https://m.edsoo.ru/00adb0
76

KonTtponsHas padora Ne4 o reme «Ctpoenue

bubmmoreka [{OK

65 1 https://m.edsoo.ru/00adb4
aToMa. XUMHAYECKas CBI3bY» 36

bubmmoreka [{OK

66 O000111eHNE U cCUCTEMATH3AaIINs 3HAHUN 1 https://m.edsoo.ru/00adb3
3c
bubmmoreka [IOK

67 O000111eHNE U CUCTEMATHU3AaINs 3HAHUN 1 https://m.edsoo.ru/00ad9c
b2
bu6moreka [IOK

68 O0001IeHME U CUCTEMATH3ALUS 3HAHUI 1 https://m.edsoo.ru/ff0d61c
6

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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9 KUIIACC

KouunyecTBo
4acoB
11 Jara
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pa H3y4YeHHS
HT KT (pakTuyeckast) | JeKTpOHHbIE
Ne po Jara
u4 uudposbie
n/ Tema ypoka Jb W3y4eHHust
Bc ec o0pa3oBaTejibHbIE
n HbI (n1anupyemasi)
ero KH pecypchl
e
pa °
pa
oot
00
bl
ThI
[Tepuonnueckuii 3akoH. [leprnoanueckas
cUCTeMa XMMHUYECKHUX 3yieMeHToB JI. 1 1 bubmorexa IOK
Y https://m.edsoo.ru/00adb59e
Meunneneena
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
. 1 https://m.edsoo.ru/00adb6b
XMUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB 6
Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoreka [JOK
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buael XUuMHUYECKO CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel no teme «IloBTOpenue
1 yriayOsieHue 3HaHUH OCHOBHBIX pa3/IesioB 1 1
Kypca 8 Kinacca»
Knaccugukanus XuMHUUecKuX peakuuii mo 1 bubnuorexa [IOK
pa3IM4YHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
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https://m.edsoo.ru/00adbcb0

IToHATHE O CKOPOCTU XUMHUYECKON PEAKLUH.

7 [ToHsITHE O TOMOTEHHBIX M TE€TEPOTEHHBIX bubmmorera LIOK
https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
8 BITUSIIOIIUE HA CKOPOCTh )I()HMquCKOﬁ peaKuH]zI " bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
9 OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH bubmmorexa LOK
https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIIUTHYECKON JUCCOLMALIUH. bubnnorexa [JOK
10
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bu6moreka [IOK
11 HoHHbIE ypaBHEHHUSI peaKkuil https://m.edsoo.ru/00add44
8
XWMHUYECKHE CBONCTBA KHCIIOT U OCHOBAHHI B bubnuoreka [IOK
12 CBETE MPEACTABICHUI 00 AIMEKTPOTUTHUCCKOM https://m.edsoo.ru/00add5d
JTCCOIAAITIT 8
XUMHUYECKHEe CBOMCTBA COJICH B CBETE bubmuorexa [JOK
13 MPEACTABICHUHN 00 AIEKTPOJUTHIECKON https://m.edsoo.ru/00add8b
JTCCOIIMAITIT 2
bu6mmoreka [JOK
14 [TonsaTue o runmponuse comuei https://m.edsoo.ru/00add9d
4
bubnuoreka [JOK
15 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN https://m.edsoo.ru/00adddl
2
16 IIpaktuyeckas pabora Ne 1. «Pemenne bubnuoreka [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
17 KonTtposneHas padota Ne2 o teme bubnuoreka [IOK

<<3J'IeKTpOJ'II/ITI/I‘{eCKa$[ JUucconuranus.

https://m.edsoo.ru/00addecO
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XUMHYECKUE PEAKLIUU B pacTBOpax»

18 OO01mas XxapakTeprucTHKa TaJIOTCHOB. bubnmoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBosopoa. CoJisiHast KHCIOTa, XUMHUYECKUE bubnuorexa [JOK
CBONCTBA, ITOJIy4€HHE, IPUMECHEHUE https://m.edsoo.ru/00ade104
[Tpaktuueckast pabota Ne 2 o Teme
20 <<1Plon eHHue COIjIﬂHOfI KHUCJIOTBI, U3yUeHHUE € Bubnuotexa LIOK
e s https://m.edso0.ru/00ade348
CBOMCTB»
Berurcnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKIUH, €CITM OJTMH U3 PEarcHTOB JaH B brbmmorexa [OK
p ’ p https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mrast xapakTepucTuka 31eMeHToB VIA- bubmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxo>1<p €HHe cepbl I/I(beé coe I/IHCiI/IfI B IIPUpOJIE Bubmmorexa [JOK
: pv a pHpose. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuoreka [JOK
24 o
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HMYECKUE U bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEaKIInu, JIeKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOTy4eHus: CEpHOT bubnnoreka [JOK
KHUCJIOThI. XMMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIoIlel Cpeibl COSAUHEHUSIMHU CEPhI
97 Brruncnenue MaccoBoil 1011 BbIX0/1a TPOIYKTa bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
08 OO1as XxapakTepucTuka IeMeHToB VA- bubnunoreka [JOK

rpynnsl. A30T, pacpOCTpaHEHHUE B IPUPOAE,

https://m.edsoo.ru/00adeeab
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¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

29 AmMHaK, ero GU3NYecKue 1 XUMUYECKHE bubmuoreka [IOK
CBOMCTBA, ITOJIy4EHHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [Ipaktuyeckas padora Ne 3 o reme bubnuorexa [JOK
«IlonmyuyeHne aMMHaKka, U3y4eHHE €r0 CBOMCTBY» https://m.edso0.ru/00adf180
31 A3oTHas Kucnora, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonk30BaHne HUTPATOB U COJIE aMMOHUS B
32 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
XHWMHYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeapbl https://m.edsoo.ru/00adf518
COCTMHCHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
33 KHCIIOTA, (PU3MYECKHE U XUMHUECKHE CBOMCTBA bubnmorexa [JOK
’ ’ https://m.edso00.ru/00adf68a
MOJIyuYeHUe
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
34 MHHEPATBHBIX YI00pEeHU. 3arps3HeHNE bubmorexa IOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3HYecKre 1 XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux pusudeckue u
36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubnuoreka [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 VYroJibHAs KUCHOTA U €€ COJn bubmmorexa [JOK
https://m.edso0.ru/00ae006¢c
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
38 "[lonydenne yrnekucioro rasa. Kauectsennas

peakuus Ha KapOOHaT-HOH"

https://m.edsoo.ru/00ae027e
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39 [lepBoHayanbHBIE MOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KAK O COCIMHEHHUX yriepoaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenuneHus bubmmorexa [TOK

https://m.edso0.ru/00ae080a
[Ipaktudeckas padora Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnmorexa [TOK
N https://m.edso00.ru/00ae0bf2
«BaxxHeumme HeMeTauTbl U UX COSIUHCHHS)

42 Kontponbnas padota Ne3 o teme «Baxxnenme bubnuoreka [JOK
HEMETaJUTbl M UX COSTUHECHU S https://m.edsoo.ru/00ae0el8
OO0mmas XxapaKTepUCTHKa XUMUYIECKIX

43 3JIEMEHTOB — METaUIOB. MeTajinyeckast CBs3b bubnuoreka [IOK
1 METAJUITMYECKasi KpUCTAIUINUECKAs peIETKA. https://m.edsoo.ru/00ae103e
dusnvecKkue CBONCTBA METAJIJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUYECCKUHN Pl HAPSHKCHUMA bubmorexa IOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObl MOTYICHHS METAJIOB.

45 CmuiaBbl. BeruncneHnus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEaKIMi, €CJIM OJUH U3 PEarcHTOB https://m.edsoo.ru/00ael156
COJICPXKUT IPUMECH

bu6mmoreka [JOK
46 [ToHsATHE O KOPPO3UU METAJLIIOB
https://m.edso0.ru/00ae1278

47 [lemouHbBIC METAILIBI bubmotera [JOK

https://m.edsoo.ru/00ael4b2

48 Oxcupl ¥ TUIPOKCH]IBI HATPHS U Kalust bubmorexa HOK

https://m.edsoo.ru/00ael4b2

49 [[lenouyHO3eMeTbHBIE METAITBI — KATbIUN 1 bubnuoreka [JOK

Mar"duu

https://m.edsoo.ru/00ael5e8
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bubmuoreka [JOK

50 BEHEHIIIHS COCIMHCHI KAI: WA https://m.edsoo.ru/00ael5e8
51 O06o01IeHre 1 cucTeMaTH3alus 3HaHU !
. N bubnuorexa [JOK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dSO(])_.[ru 100261886
53 [Ipaktuyeckas padora Ne 6 mo teme "XKEcTkoCcTh bubnuorexa [JOK
BOJIbI M METOJIbI €€ yCTpaHEeHUs " https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 ATIOMHHHH https:// m.edsocl)_.[ ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA bubmmorexa [OK
https://m.edsoo.ru/00aelc64
56 Werneso bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U conn xkene3a (1) u bubnuoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011eHre 1 cucTeMaTu3alus 3HaHu’
[IpakTuueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmorexa HOK
«Baxueiiue MeTauibl U KX COSIUHEHUSD) Ftps:fim.edsuo.ruiGaesies
Boruncnenus o ypaBHEHUSIM XUMHYECKUX
60 peakiuii, eciii OJMH U3 PEareHTOB JaH B bubnnoreka [JOK
M30BITKE WIIA COJICPKUT IPUMECH. BbraucieHus https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa PEaKIINH
61 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN
62 KonTtponrHas padota Ne4 o reme «Baxueiimue
METaJUTBl U UX COETUHEHUS
63 BemecTBa 1 Matepualibl B MOBCEAHEBHON KU3HU bubnunoreka [JOK

YCJI0BCKa

https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK

64 XUMHYECKOE 3arpsiI3HEHUE OKPYXKAIOLIEH cpeibl 1 httos://m.eds0o.ru/00ae4270
65 PoJib XuMuu B penieHu# 3K0JIOrMYECKUX 1 bubnuorexa [JOK
pobsem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
cucTeMaTu3anus 3HaHUM https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJHYECKOE OBECIIEYEHHE OBPA3OBATEJNBHOI'O
NPOUECCA

OBAZATE/IBHBIE YYEBHBIE MATEPHAUILI JIJIA YYEHHKA

+« Xumus, 8 wnace/ Fabpuensn O.C., Ocrpoymor H.I., Cnankoe C.A., AxkiuoHepHoe
obuwecteo «l3parenserso «llpocsemennen

* Xumun, 9 wnace/ labpuensn O.C., Ocrpoymor H.I., Cnagkoer C.A., AxkunmoHephoe
obuecteo «zgatenserso «lIpoceeiennes

METOJHYECKHE MATEPHAJIBI J1JIA YUHTEJIA

1. Tabpuenan O. C., BockoGoiinukora H. IL., fmykosa A. B. HacronkHas kHUra y4uTels.
Xumust. 8 wi: Meroanueckoe nocodue. - M.: Jlpoda, 2021,

2. I'abpuensn O. C., Amykosa A. B. Terpaas s nafopaTopHsIX OIBITOB H NPaKTHYECKHX
pador. 8 wi. K yuebunky O. C. T'abpuensna «Xumua. 8 wiacew. M.: dpoda, 2022,

3. I'aBpuenan, O. C. Meroauueckoe nocobue k yuebuuxy O. C. Tabpuensna «Xumunn. 8
knace /O, C. T'abpuenan. — M. : Ilpoda, 2021. — 109.

4. I'abpuenan, 0. C. Meroanyeckoe nocodbue k yuebuuky O. C. Tabpuenana «Xumusan», 9
knace / O. C. Tabpuenan. — M. : Ilpoda, 2021. — 108.

5. XumMus @ TexHolorddeckne kaptel K yuebuuky O. C. Tabpuensna «Xumus. 8 knaces :
smeroauyeckoe nocobue [ JI. K. Acanosa. — M. : Jlpoda, 2020

6. Xumust @ TexHolorydeckne kaptel k yuebuuky O. C. T'abpuensna «Xumus. 9 knaces :
meroauueckoe nocobue / JI. M. Acanosa. — M. : Jlpoda, 2018

7. Xumus. § wi: KonrponsHele H nposepoyssie pabotel k yuebuuky O. C. abpuennna
«Xumus. 8» [ O. C. I'abpuenan, IL H. Bepezkun, A. A. Yimakosa u ap. - M.: Ipoda, 2022,

IHDPOBBIE OBPA3SOBATEJIBHBIE PECYPCBl H PECYPChI CETH
HHTEPHET

http://www_chemnet.ru l'asera «X(umus» 1 cailT 11s yunrens « 1 nay Ha ypok XHMHHY

http://him.1september.ru Enunan konnexkuus HHOP: [peaMernan KoUleKUHs « XX UM

http://school-collection edu ru/collection/chemistry EcrecTBeHHO-Hay4HBIE DKCIIEPHMEHTHI:
xumua. Komtekuua Poccuiickoro o6imeobpazoBaTellbHOro NOpTaAlA

http://experiment.edu.ru ATTIXHUMUK: caiir JLIO. Anukbeposoii

http://wwwalhimik.ru Beepoceuiickas onumnuana IKoIBHHKOB [0 XHMHH

http://chem_rusolymp.ru Opranuyeckas XHMHH: JIEKTPOHHEIH yueOHUK UId cpeiHeil Kokl

http://www . chemistry.ssu.samara.ru OCHOBBI XHMHH: 2IEKTPOHHEL yueOHHK

http://wwwhemi.nsu.ru OTkpeITHIL KoUe L XHMHA

http://www chemistry.ru JlucraHiMoHHAR OJIMMIIMANA 110 XHMHH TeleKOMMYHHKALHOHHBIH
obpasoBare/bHEIi IpoeKT






