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NNOACHUTEJIbBHASA 3AITUCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs COCTAaBJIEHA Ha OCHOBE TPEOOBAaHWH K
pe3ynbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHOM MMPOrpaMMbI OCHOBHOT'O 00II[ero 00pa30BaHus, IPEICTaBIEHHBIX
B ®I'OC OOO, a Taxke Ha OCHOBe (herepaibHON padoueil mporpaMMbl BOCIIUTAHHUSI M C y4ETOM KOHIIEHINH
TIpernoaBaHus yaeOHOro npeaMera « XuMus» B 00pa3oBaTeNbHBIX opraHuzanusix Poccuiickoit @eneparum.

[Iporpamma mo xumumn Aa€T MpecTaBiIeHNE O LENsX, 00Iel cTpaTerun 00y4eHusl, BOCTIMTAHHUS U Pa3BUTHS
o0ydJaromuxcsi CpeNCcTBaMU y4eOHOro IIpeAMeTa, YCTaHAaBJIMBAaeT o0s3aTelIbHOE MPEIMETHOE COJepiKaHue,
MIpeaycMaTpUBAaET paclpelesieHde €ro Mo KjiaccaM M CTPYKTYpHpOBaHHE IO pa3feiaM M TeMaM IporpaMMbl IO
XUMMH, OIpenenseT KOJIMYECTBEHHBbIE M KAaueCTBEHHbBIE XapaKTEPUCTUKU COAEP)KaHMS, PEKOMEHIYEMYIO
TIOCIIE/IOBATENILHOCTh M3Y4YEHHS XUMHUH C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKHA y4eOHOTO
mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0Y4YaloImIMXCsl, ONpenessieT BO3MOXHOCTH IpeIMeTa Ui peau3anuu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUsI OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl, a TaKke TpeOOBaHMH K pe3yiabraTaM OOy4YEeHWs] XUMHU Ha YPOBHE Iieled W3y4eHHs IpeaMeTa |
OCHOBHBIX BUJIOB Y4EOHO-IT03HABATEIBHON JICATEIHHOCTH 00YYaIOIIErocs M0 OCBOSHUIO Y4eOHOTO CONlepKaHusL.

3HaHKe XUMHH CITY)KUT OCHOBOH JiIst POPMHUPOBAHUSI MUPOBO33PEHUsI 00y4aromerocs, ero mpeAcTaBlIeHU o
MaTepHaIbHOM  E€IMHCTBE MHUpa, BAXKHYIO pONb HWrpaloT (QopMHpyeMble XUMHEH TIpe[CTaBIEHHS O
B3aMMOIPEBPAILCHUSIX YHEPIHU M 00 SBONIOLMM BEIIECTB B MPUPOJE, O MyTAX PEIIeHHs TI00aNbHBIX MpobiieM
YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, PHEPreTUUECKOM, MHIIEBOW M 3KOJOIMYECKOH 0e301acHOCTH,
po0iIeM 3paBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasiu3aliid BO3MOXKHOCTEH Uil CaMOpa3BUTHA U (OPMHUPOBAHUS KYJIbTYpPbI JIMYHOCTH, €€
o011ei 1 QyHKIIMOHABHOM IPaMOTHOCTH;

BHOCHUT BKJIaJi B (POPMHPOBAHHME MBIIUICHUS W TBOPUYECKHX CHOCOOHOCTEW OOy4arolMXCs, HAaBBIKOB HX
CaMOCTOSITENILHOM yueOHOM esITeNbHOCTH, YKCIIEPUMEHTAIBHBIX M HCCIIEOBATENbCKUX YMEHHH, HEOOX OJJUMBIX KaK
B TIOBCEIHEBHO# H3HH, TaK U B MPOPECCHOHATBHOMN JIeSITElIbHOCTH;

3HAaKOMUT CO CHCHH(bHKOﬁ HaYYHOI'O MBIIUICHUS, 3aKJIaAbIBA€T OCHOBBI LEJIOCTHOTO B3IUIsiJa HAa €AUHCTBO
NPUPOABI M YeJOBEKa, SBJIACTCS OTBETCTBEHHBIM 3TAalloM B ()OPMHPOBAHMU E€CTECTBEHHO-HAyYHOH IpPaMOTHOCTH
0o0ydJaronumxcs;

criocobcTBYeT (pOPMUPOBAHMIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSAM, K NIPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa3oBaHUE 00yJarolXxcs.

JlanHbIe HanpaBJIeHUs B 00y4EHUH XMMHUH 00ECIICUMBAIOTCS CICHU(HKON colepikaHusl yueOHOro peamMera,
KOTOpBIH SIBJIIETCS MEJarorudecky alalTHPOBAHHBIM OTpa)KeHHEM 0a30BOI HayKH XMMMHU Ha OIPEJCIEHHOM 3Tare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOLIEro 0o0pa3oBaHKs OPHUEHTHPOBAH HAa OCBOCHHE OOYYarOUIMMUCS
CHCTEMBbI IIEPBOHAYAIBHBIX MOHSITHH XUMHHU, OCHOB HEOPTaHWYECKONW XMMHU U HEKOTOPBIX OTAEIBbHBIX 3HAYMMBIX
MIOHSTUNA OPTaHUYECKON XUMMH.

CTpyKTypa comepskaHusl NPOrpaMMBl 10 XUMHUH C(OPMHpOBaHA Ha OCHOBE CHUCTEMHOr0 IOIXoga K eé
n3ydenuto. ConepikaHue CKIaJbIBAETCS U3 CHUCTEMbI NMOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHCTEMBI
MOHATHH 0 XUMHYECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI [10 IPHHIMUILY [TOCIIEI0BATENHEHOTO
pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,;

— Ilepuonnueckoro 3akoHa J[. . MeHnaeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYCHHS O CTPOEHUH aTOMa U XMMUYECKOH CBs3H;

— TIpeACTaBJICHNI 00 3JIEKTPOIUTHIECKON TUCCONMANNY BEIIECTB B PACTBOpaXx.

Teoperndeckue 3HaHMSA PaCCMAaTPUBAIOTCSI HA OCHOBE 3MITMPHUYECKU MOTYYEHHBIX U OCMBICIICHHBIX (DAaKTOB,
Pa3BUBAIOTCS ITOCIIEOBATENHHO OT OAHOT'O YPOBHSI K IPYrOMY, BBIITOIMHAS (yHKIMH OOBSCHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOECHUSI U BO3MOXXHOCTEH NPAKTHIECKOTO MPUMEHEHHS 1 TTOyIEHHS N3Y4aeMbIX BEIIECTB.

OcBoeHHE TIPOrpaMMBI [0 XHMHH CIIOCOOCTBYET (OPMHPOBAHHIO NPEICTABICHHS O XHMHYECKON
COCTAaBJIAIOIIEH HAYYHON KapTHHBI MHUpA B JIOTHKE €€ CUCTEMHOM NPUPOAbI, IICHHOCTHOI'O OTHOLIEHUSI K HAYYHOMY
3HAHHIO ¥ METO/IaM TTO3HAHMS B HayKe. V3ydeHne XMMUHN NPONUCXOJUT C IPUBJICICHNEM 3HAHUI U3 paHee M3ydeHHBIX
yaeOHbBIX peaMeToB: «OKpyxkatormii Mup, «buororns. 5—7 xracce u «DPusmka. 7 Kraccy.

[Ipn m3ydeHMM XWUMHH TIPOMCXOIUT (POPMUPOBAHHE 3HAHWH OCHOB XHMHUYECKOM HAayKH Kak 001acTé
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHIECKONH AEATEIHHOCTH UENIOBEKa M KaK OIHOTO M3 KOMIIOHEHTOB MHPOBOH
KyJIbTYpHI. 3a7ada ydeOHOro MpeaMeTa COCTOMT B (DOPMHPOBAHMH CHCTEMBl XUMHUYECKUX 3HAHWH — Ba)KHEHIINX
(akTOB, OHATHI, 3aKOHOB 1 TEOPETHIECKUX ITOJIOKEHHUMH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa,
SI3bIKA HAYKH, B MPUOOIICHNH K HAYYHBIM METOAaM TO3HAHUS IIPU M3YYEHHWH BEUIECTB M XMMHUYECKUX PEAKIUH, B
(OpMHPOBAHNH M Pa3BUTHH MO3HABATENBHBIX YMEHHH M WX NPUMEHEHHH B y4eOHO-TIO3HABAaTEIbHOW M ydeOHO-
HCCIIEIOBATEIbCKON JEATEIbHOCTH, OCBOSHHHU TPaBHI 0E30MacHOr0 OOpalleHHs! C BEIIECTBAMH B IOBCEIHEBHOM
KHU3HU.



[pu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs BAXKHOE 3HAUCHHUE IPHOOPEITH TaKUe TEITH,
Kak:

— (hopMupoOBaHUE UHTEILIEKTYaTbHO PA3BUTON JMYHOCTH, TOTOBOH K caMO0OOPa30BaHHUIO, COTPYIHUUYCCTBY,
CaMOCTOATEIIFHOMY MIPHHATHIO PEIICHHUH, CIOCOOHOH aJanTHPOBAThCS K OBICTPO MEHSFOIIUMCS YCIIOBUSM JKHU3HU;

— HaNpaBJICHHOCTh OOy4YeHHS Ha CHCTEMAaTHYeCKOe MpPUOOIICHHE OOyJYaromuXcs K CaMOCTOSTEIBHOM
MTO3HABATCIEHON  JIEATCLHOCTH, HAYYHBIM METOJaM IO3HAHHS, (POPMHUPYIOIIUM MOTHBAIUI0 W Pa3BUTHE
CITOCOOHOCTEH K XMMHH;

— obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYArOIIMMUCS OIbITa Pa3HOOOpa3HON
JeSITEeIBHOCTH, TIO3HAHWS W CAaMOIO3HAHWS, KIIOYEBBIX HABBIKOB (KJIFOUCBBIX KOMIICTCHIIMM), WMEIOIINX
YHUBEPCAIbHOE 3HAUCHHE JIJIS PA3JIUYHBIX BHJIOB JCATCILHOCTH,

— ¢opmupoBaHue o0IIeH (QYHKIMOHATHLHON M €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC YMCHUU
OOBSICHATh W OLICHUBATH SBJICHUS OKPYKAIOIIETO MHpA, UCIONB3YS 3HAHUS W OIBIT, MOJYYCHHBIC MPH HU3YYCHHUH
XUMHWH, TIPUMCHATH UX TPU PEIICHUU MPOOJIEM B TIOBCETHEBHOM JKU3HU M TPYIOBOH JNEATEIBHOCTH;

— (dopmupoBanre y 00y4JaromuXcs T'yMAaHHCTHUECKHAX OTHOIICHWM, TMOHUMAaHHS I[IEHHOCTH XHUMHYCCKHX
3HAHUH I BBIPAOOTKH 3KOJOIMYECKH IIEJICCOO0PA3HOr0 MOBEACHUS B OBITY M TPYIOBOM JCATEIBHOCTU B IEIISX
COXPAHCHHS CBOETO 3JI0OPOBBS M OKPYKAIOIICH PUPOTHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIMTAHHMIO Ha OCHOBE
YCBOCHHS OOIIEYCTIOBEUYCCKAX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TPOQMIS W HANPaBICHHOCTH
JanbHEHIIero ooy4ueHusl.

OOmiee YMCIIO YacoB, OTBEAEHHBIX JJIS M3YUCHHs] XMMHH Ha YPOBHE OCHOBHOIO OOINEro oOpa3oBaHUs,
cocrarisiet 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heaen0), B 9 kiacce — 68 vacos (2 yaca B HEZETIO).



COJAEPXKXAHUE OBYYEHUA

8 KJIACC

IepBoHavyagbHBIe XUMUYECKHE TOHATHS

[Ipeaver xumun. Ponb XuMuM B KM3HU YesioBeKa. XUMUS B cucteMe HayK. MHbopmamus o npodeccusix,
CBA3aHHBIX ¢ IpeaMeToM «Xumus». Tena u BemecTBa. PU3NUecKre CBONCTBA BELIECTB. ArperaTHoe COCTOSHHE
BemecTB. [IoHsTHE O MeToAax Mo3HAHMS B XUMHH. YucThle BelnecTBa U cMecu. CriocoObl pa3/iesieHnst cMecei.

ATOMBI U MOJEKYNbl. XUMHUYECKHE 1eMeHTbl. CHUMBOJIBI XMMHUYECKUX 3J€MeHTOB. IIpocTele U cioXHbIE
BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumnaeckast popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEILIECTB.
OtHocutenbHas aToMHas Macca. OTHOCHTENBHAs MONEKyIspHas Macca. MaccoBasi 1odIsl XMMHYECKOT 0 JIeMEHTa B
COEITHEHUU.

KonngectBo Bemectsa. Monb. MonspHast Macca. B3anMocBA3b KONMYeCTBa, MAcChl U UUCIA CTPYKTYPHBIX
eMHHUI] BenlecTBa. PacuéTel o popMynaM XMMUUECKUX COEANHEHUM.

dusnueckre U XUMHUYECKHE SIBIEHHS. XHMMHUYecKas peakuus U e€ MpU3HaKu. 3aKOH COXPAHEHUs MacChl
BellecTB. XUMHUUecKkre ypaBHeHus. Kiaccudukanus XMMUUECKHX peakinil (COeqUHEHH s, Pa3IoKeHNs], 3aMeIIeHHS,
oOMeHa).

Xumuueckuii Ixcnepumennt.

3HAaKOMCTBO C XHMMHYECKOH IMOCY/OH, NMpaBWjiaMu paboThl B jaboparopuu W NpuéMamu oOpamieHus c
n1a00paTopHEIM 000PYIOBaHUEM, N3y4YEHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKHX BEILECTB,
HaOmozieHne pusnveckux (IUIaBlieHUE BOCKA, TasHUE JIbJd, PACTUPAaHHE caXxapa B CTYIKE, KMUIICHUE M KOHJIEHCAIHs
BOJIbI) U XUMHYECKHX (TOpEHHE CBEYHM, IPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOACHCTBUE Mella C KUCIIOTOM)
SIBJICHUM, HAOJIOJICHHE M OIMCAHHWE TMPU3HAKOB IPOTCKAHMSA XHMHYECKHX pEakuuil (pas3sioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIOTHI C XJopuaoM Oapwus, pasznoxenue ruapokcuna memu (II) npu HarpeBaHuw,
B3aUMOJIEHCTBHE Xene3a ¢ pacTBopoM conu Mes (1), m3yueHune crioco0oB pas/ienieHns CMeceld: ¢ ITOMOIIBIO MarHNTa,
¢unbTpOBaHME, BBINAPUBAaHWE, AWCTWILLSILUS, XpoMaTtorpadusi, TNpOBENEeHUE OYMUCTKH [OBAapEHHOH COIIH,
HaOJII0/IeHNE ¥ ONIMCaHUE PE3YIbTAaTOB MPOBEJICHNUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEeHUsI MacChl, CO3/IaHNE
Moieneil MoNeKy (IapocTepKHEBBIX).

BaxkHeiilue npeacTaBuTeI M HEOPraHUYECKHX BeIECTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — anemeHT u npocroe Beuectso. Haxoxaenue kuciaopona
B mpupoie, pu3nueckue U XuMuIeckue cBorcTea (peakiuu ropenus). Oxcunsl. [Ipumenenue kucinopoa. CriocoObt
MOJTy4eHHs1 KHUCIOpoAa B JIaOOpaTOpHHM M IIPOMBIIUIEHHOCTH. KpyroBopor kucimopona B mpupoxpe. O30H —
aJUTOTPOIHAsE MOAU(HUKALNS KUCTIOPOA.

Terutooii 3 heKT XuMHUIEeCKOH peakny, TEPMOXUMHUYECKHE YPAaBHEHHUS, 3K30- U SHAOTEPMHUUYECKUE PEaKIIUH.
TomuBo: yroib 1 MeTaH. 3arpsi3HEHUE BO3AyXa, yCWICHHE TAPHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOI'O CIIOS.

Bonopox — anemeHT u npocroe BeniecTBo. HaxoxaeHne Boropona B MpUpone, GU3NIecKue U XUMHIECKHe
CBOICTBa, PUMEHEHHE, CIIOCOObI NonydeHusa. KucinoTsl u conu.

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

®duznyeckue cBocTBa BOJbL. Boga kak pactBopurens. PacTtBopsl. HackileHHbIE 1 HEHACBIILIEHHBIE PACTBOPBL.
PacTBOpUMOCTE BemecTB B Boje. MaccoBasi OIS BEIIECTBA B pacTBOpe. XMMHUYECKHEe CBOMcTBa Bobl. OCHOBaHUS.
Pornp pacTBOpoB B IpHpoze W B KU3HHU 4YenoBeka. KpyroBopoT BoAbl B MpHPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa 1 O4YHCTKA IPUPOAHBIX BOI.

Knaccudukarms Heopranmdeckux coenuHenuit. Oxcuabl. Knaccuukanmsi OKCHIOB: colleoOpa3yromue
(ocHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) 1 Heconeodpasyromue. Homenknarypa okcuaoB. OH3ndecKrue U XUMUYECKHE
cBoiicTBa okcu0B. [lonydenne OKCUIOB.

OcuoBanwus. Kinaccudukaiiys ocHOBaHU: IENOYH U HEPACTBOPUMbIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHHHA.
Pu3nyecKre 1 XUMUYECKHE CBOMCTBA OcHOBaHMi. [lonyueHne ocHOBaHUM.

Kucnorer. Kimaccuduranus xucnor. Homenknatypa kucior. OU3HUECKIEe U XUMUYECKIE CBOMCTBA KUCIIOT.
Psn aktuBHocTn MerauioB H. H. bekerosa. Ilony4yenue kucior.

Comu. Homenkiarypa coneit. ®uzndeckne u XUMHIeCKre CBOMCTBa coneit. [lomyuenne coneit.

I'eHeTnueckas CBsI3b MEX/y KJIaCCaMH HEOPTAaHUIECKHUX COSANHEHHUM.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OINpEAEICHUE COAEPKaHUS KHUCIOPOAa B BO3AYyXE, MOMydIeHHE, COOMpaHNe, PACIO3HABAHUE U
N3y4eHUE CBOWCTB KHCIIOPOA, HAOIIOEHIE B3aNMOICHCTBIS BEMIECTB C KHCIIOPOAOM M YCIIOBHSI BOSHUKHOBEHHUS U
TIPEKpaIieHnsi TOpeHus (TmoXxapa), O3HAKOMJIEHHE C 00pa3laMu OKCHIIOB M OIMCAaHWE WX CBOICTB, IONydYCHHE,
cobupaHue, paclo3HaBaHUE U U3yYEHHE CBOICTB BOJOpPO/a (TOpPEHHE), B3aNMOICHCTBIE BOIOPOAA C OKCHIOM MEIN
(IT) (BO3MOXKHO HCIIONIE30BAaHKE BHICOMATEpHANIOB), HaOmro/eHHe OOpa3IOB BEIIECTB KOIWUYECTBOM | MOIb,
HCCIIeJOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IMYHON PaCTBOPUMOCTBIO, TIPUTOTOBIICHHE PACTBOPOB C
OIIpEe/IeTIEHHON MAacCOBOM J0Jel pacTBOPEHHOIO BEIECTBA, B3aMMOACHCTBHE BOABI C METAJUIAMH (HATpHUEM U
KaJblIHeM) (BO3MOXKHO HCITOJIb30BAaHHWE BHACOMATEPHAJIOB), HCCIIENOBAHHE OOpa3IOB HEOPTaHWYECKHX BEIIECTB
Pa3MYHBIX KIIACCOB, HAONOAECHNE U3MEHEHHSI OKPACKH MHJMKATOPOB B PACTBOpAX KHCIIOT M IIEJOYeH, M3ydeHne



B3ammozeiicteust okcuna menu (II) ¢ pacTBopoM cepHOI KHCIIOTHI, KHCIIOT ¢ METaJUIaMH, Peakli HeHTpann3aliy,
TIOTyYeHHE HEPacTBOPHMBIX OCHOBAHMH, BBITECHEHHE OJHOTO METajula JPYI'MM W3 pacTBOpa COJIH, peIIeHUe
9KCTIEpPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHele Kiracchl HEOPraHMIECKUX COSTMHEHHUID).

Ilepnonnueckuii 3axon u Ilepuoguueckas cucremMa xummdeckux wieMeHToB [I. U. Menneneesa.
Crpoenne atomoB. XumMmnieckas cBsisb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUA

[lepBble TMOMBITKM KJIACCH(HUKAMN XUMUYECKHX JIEMEHTOB. [IOHATHE O TpyNmax CXOJTHBIX 3JIEMEHTOB
(menoyHble W IIENOYHO3EMENbHBIE METaJUIBl, TaJOTeHbl, WHEPTHHIE Ta3bl). OJEMEHTHhl, KOTOphIe 00pa3yloT
amMQOTepHBIE OKCHIBI U TUAPOKCHIBI.

Ilepuonuueckuii 3axoH. Ilepuonnueckas cucrema xuMmudeckux oanementoB J[. M. Menneneesa.
Koporkomnepronnass u mmHHONEpuoaHass (opmbl Ilepromuueckoit cucrembl Xxumudeckux 3iementoB /J[. U.
MenpeneeBa. [lepuonst u rpymmnbl. PU3MUECKHH CMBICT TIOPSIKOBOIO HOMEpa, HOMEPOB IEPHOA W TPYIIIBI
JJIEMEHTA.

Crpoenue aTomoB. CocTaB aTOMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHHE IEKTPOHHBIX 000JI09€K aTOMOB
nepBoix 20 xumuueckux snemMeHToB [lepuoanueckoit cucremsl [. Y. Menneneea. XapakTepucTuka XUMHYECKOTO
3JIeMeHTa Mo ero nojoxeHuo B [lepuonuueckoit cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paiiyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUIMYECKHX U HEMETAJUTNUECKHX
CBOMCTB MO IPYIIIIaM U TIEPHOJIAM.

3unauenue [leproandeckoro 3akoHa u [leproarueckoil cMCTEMBI XMMUUECKUX 3JIEMEHTOB ISl Pa3BUTHS HAYKU
u npaktuky. /. . MenneneeB — yu€Hblil ¥ rpakJaHUH.

Xumnueckast cBs3b. KoBasieHTHast (TONsIpHAst ¥ HEMOJISIPHAs) CBA3b. DIIEKTPOOTPUIIATENILHOCTD XUMHUUECKHX
371eMeHTOB. MloHHas CBs3b.

Crenenn OKHCIICHUA. OKHCINTETEHO-BOCCTAHOBUTEILHEIE peaKuuu. HpOHCCCBI OKUCJICHHUA n
BOocCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIxkcnepumenm:

u3ydeHue o0pas3loB BEUIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCHA LIMHKA C PacTBOpaMHU
KUCJIOT U U_ICJ'IO‘-ICI‘/‘I, MPOBEACHUE OIBITOB, UJIJTFOCTPUPYIOIIUX ITPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
(ropeHue, peakIiy pas3ioKeH!s, COSAUHEHNS).

Mesxcnpeomemnmule cea3u

Peanuzanuss MEXNpeOMETHBIX CBA3€d NpU H3YYEHHH XHUMHHA B 8§ KIacce OCYLISCTBISETCS dYepe3
UCIIONIb30BaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX MOHITHH, TaK M TOHATHH, SBISIOMIUXCS CHUCTEMHBIMH IJIS
OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAay4dHbIH (aKT, THIIOTE3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3,
knaccudukanuys, NepuoAMIHOCTh, HAOIIOJICHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIb, SIBIICHUE.

Ou3mKa: MaTepus, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIIBI, PaIHOAKTUBHOCTh, MOJICKYJIa,
ANIEKTPUUYECKUI 3apsifl, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHUE BELIECTBA, a3, (PU3NUECKUE BEIUYUHBL,
€IMHUIIBI H3MEpPEeHHs1, KOCMOC, TIaHeThI, 3BE3/b1, CoHIIE.

buonorus: ¢orocunres, apixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TTOPOIbI, TOJIE3HbIE UCKOMAeMbIe, TOILTMBO, BOIHBIE
pecypchL.

9 KJIACC

BeniecTBO M XUMHYecKasi peakuus

[lepuonuueckuit 3akoH. Ilepuonudeckas cuctema xumudeckux snemeHToB [I. W. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB XUMHUECKUX AIIEMEHTOB MIEPBBIX TPEX MEPHOIOB, KA, KaIbLHUI U
WX COCMHEHUI B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B lleproandeckoil cucTeMe U CTPOSHUEM HX aTOMOB.

CrtpoeHne BemlecTBa: BUIBI XUMHUYECKON CBS3HM. THITBI KPHUCTAJUIMIECKUX PEHIETOK, 3aBHCUMOCTH CBOICTB
BEILECTBA OT TUIIA KPUCTAITIMUECKON PEIIETKU U BUIa XUMUUYECKOM CBSI3U.

Knaccudukarms 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUYIECKHE CBOMCTBA BEMIECTB, OTHOCSIIIIXCS
K Pa3IMYHBIM KJIACCAaM HEOPTAaHUYIECKHUX COCTUHEHUH, TeHeTHIeCKas CBsI3b HEOPTaHNIECKHUX BEIIECTB.

Knaccudukanmss XuMU4ecKux peakuil o pa3iInyHbIM MpHU3HaKaM (TI0 YHCIy W COCTaBY yJYaCTBYIOIINX B
PEaKIMH BEIIEeCTB, MO TEIUIOBOMY S(PQEKTy, M0 M3MEHEHUIO CTEICHeW OKHCICHHS XUMHYECKHX DSJIEMEHTOB, IO
00paTUMOCTH, TI0 YIACTHIO KaTaIn3aTopa). DK30- H YHIOTSPMUIECKUE PEaKIiH, TEPMOXUMUICCKAE YPAaBHCHUSI.

[onsTHE O CKOpOCTH XUMUYECKOH peakimn. [loHATHE 00 0OpATUMBIX H HEOOPATHMBIX XUMHUYCCKAX PEaKITHIX.
[ToHsATHE O TOMOTCHHBIX U T€TEPOreHHBIX peakmmsix. [loraTue o kartammse. [IoHATHE O XMMHUYECKOM PaBHOBECHH.
DaKTOpHI, BIUIIONINAE HA CKOPOCTh XUMHUYIECKON PEaKIINU U TIOJIOKEHIE XUMUIECKOTO PAaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEBHBIC PEAKINN, JJIEKTPOHHBIA OallaHC OKHCIUTEIHHO-BOCCTAHOBUTEIHHOM
peakmmm. CocTaBlieHHE ypaBHEHHH OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIHHA C WCIIONB30BAaHUEM METOIa
AJIEKTPOHHOTO OaaHca.

Teopust 2IeKTPONUTHYECKOH AUCCOLMALINN. DIIEKTPOINTHI M HEANIEKTpOINThI. KaTHOHBI, aHNOHBI. MexaHn3m
JIMICCOIMAIIY BEIIECTB C PasIUYHBIMHM BUJIAMH XUMHYEcKoil cBsi3u. Ctenenp nucconuanuy. CumbHble U cralOble
JJIEKTPOIHTHI.



Peakumm moHHOro OoOMeHa. YCIIOBHS NPOTEKAaHHS pPEakIWid MOHHOTO OOMEHa, MOJHBIE W COKpalEHHbIE
MOHHBIE ypaBHEeHUs peakimii. CBOHCTBA KHCIIOT, OCHOBAHHH 1 COJEH B CBETE MPEACTABIICHHUH 00 AIIEKTPOIUTHYECKOM
Juccorpanyy. KauectBeHHbIe peakiuy Ha HOHBI. [oHsATHE 0 THApONU3E CoNel.

XumuuecKkuii IKCnepumMenm:

O3HAKOMJIEHHE C MOJIEIISIMH KPUCTALTHIECKUX PEHIETOK HEOPTaHMYECKNX BEIIECTB — METAJIOB M HEMETAIJIOB
(rpadura u anmmasa), CIOXKHBIX BEIIECTB (XJIOPHIA HATPHS), MCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH
peaKuuu OT BO3CHCTBHS Pa3In4HBIX ()aKTOPOB, UCCIIEI0BAHUE 3JIEKTPOIPOBOTHOCTH PACTBOPOB BEIECTB, IpOIecca
JICCOIMAIN KUCJIOT, IIENOoYed M coiell (BO3SMOXKHO HCIOJIb30BaHHE BHAEO MaTepUalioB), MPOBEACHHE OIBITOB,
WITIOCTPUPYIOUIMX TIPU3HAKM IIPOTEKaHWs peakluii MOHHOro oOMeHa (0oOpa3oBaHWE OcCa/iKa, BBIACIEHHE Tasa,
00pa3zoBaHUE BOJIBI), OMBITOB, MILUTIOCTPUPYIOIINX PUMEPHI OKHCIUTEIFHO-BOCCTAHOBUTENLHBIX PeaKHi (TopeHue,
peaKuuy pasaoKeHHs, COSIMHEHNS), pacO3HaBaHNE HEOPTaHMYECKNX BELIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIii
Ha MOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanabl 1 nx coequHeHUsT

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHH OKHCICHUSL.
Crpoenne 1 (hu3nMuecKre CBOIMCTBA MPOCTBIX BEIIECTB — raJIOr€HOB. XHMMHUUECKHWE CBOWMCTBAa Ha NpHMeEpE XJiopa
(B3aMMOJICHCTBHE C MeTaUlaMH, HeMeTaljaMu, mienodamu). XiopoBopopox. ConsiHas KHCIOTa, XUMHYECKHe
CBOMCTBa, MOJydeHHe, NMpuMeHeHue. JlelicTBUe XJopa M XJIOpOBOJIOPOZA HAa OpraHM3M 4YeJoBeka. BakHeine
XJIOPUABI U MX HAXOXKAECHHE B IIPUPO/IE.

OOmras xapakrepucTuka 3j1eMeHToB VIA-rpymmsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHU
okucineHus. CrtpoeHne u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOJa M Cepbl. AJUIOTPOITHBIE
MoAM(UKALUY KUCIOpOJa W cepbl. XHMHUYeCKHe CBOWCTBa cepbl. CepoBOmOpoOi, CTpoeHue, (Quinueckue u
XHUMHYECKHE CBOMCTBA. OKCI/I}]I)I CEpPhI KaK MpEACTAaBUTEIN KUCJIOTHBIX OKCHUIOB. CepHaﬂ Kucjora, ¢)H3I/I‘ICCKI/IC )51
XMMHUYECKHEe CBOWCTBa (0OIIMe KaK MPEICTaBUTENs Kilacca KHCIOT M crenudpuyeckue). XUMHUYECKUE pPeakiny,
JIe)Kalle B OCHOBE MPOMBIIUIEHHOTO CIOc00a TMoiydeHus cepHoit kuciotel. [Ipumenenne cepHoid kuciotel. Conn
CepHOI KHCIIOTBI, KaueCTBEHHasl peakuys Ha cynbgar-uoH. HaxoxneHue ceppl M e€ COEIMHEHWI B THpUpOJIE.
XUMHYECKOe 3arps3HeHNe OKPYKaIOIIeH Cpe/ibl COSNMHEHUSIMH Cepbl (KHCIOTHBIE JOX/H, 3arps3HEHHe BO3/yXa U
BOJIOEMOB), CITIOCOOBI €0 MPEJOTBPAILECHHUSI.

OOmias xapakTepucThKa 3yeMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE CTEIEHH
OKHUCIIEHUS. A30T, paclipOCTpaHEeHNE B IIPUPOAE, PU3NUECKHE U XUMUYECKUe cBoiicTBa. Kpyrosopot a3ora B mpupoze.
AMMHuak, ero Gpu3MYecKre ¥ XMMUYECKHEe CBOWCTBA, IOJydeHHEe U puMeHeHne. Conu aMMOHMS, UX (U3HYECKUe U
XMMHUYECKHE CBOICTBA, IpUMeHeHHe. KauecTBeHHas peakiys Ha HOHbI aMMOHUsI. A30THasl KHCIIOTa, €€ MOTy4YCHUE,
¢usnueckue ¥ XUMHYECKHE CBOWCTBa (00LIME Kak MpPEACTaBUTENsT Kllacca KUCIOT M crenuuyuecKue).
Hcnonp3oBaHue HUTPATOB M COJNIE aMMOHHS B KadecTBE MUHEPAIBHBIX YHIOOpeHHH. XHMHUYECKOe 3arps3HEHHE
OKpY’Karollei cpeibl COeANHEHUAMHU a30Ta (KUCIIOTHBIE IOKIH, 3arpA3HEHNEe BO3IyXa, MOYBHI ¥ BOJoéMoB). Docdop,
aitorponHbie Moaudukanuu docdopa, pusnueckne n xumudeckue cpoicrea. Oxeun pocdopa (V) u docdopHast
KUCJIOTa, (pU3MUecKre U XUMUYECKHe CBOWCTBa, monydeHue. Mcnons3oBanue ¢ochaToB B Ka4eCTBE MUHEPATBHBIX
yao0peHuii.

O6mras xapaxrepuctuka 31eMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIIEHU
OKUCIIEHUS. YTIEpOA, aJUIOTPOIHbIE MOAM(HKALMK, PACHpOCTpaHEHHE B NpUpOAe, (PM3HYECKHe M XHUMHYECKHUE
cBoiictBa. AxcopOuusa. Kpyrosopor yriepoma B mpupome. OKcuisl yriepopa, UX (U3HYECKHe W XHMHYECKHe
CBOICTBa, AEHCTBHE Ha >KUBBIC OPraHU3MBI, MOIYYEHHUE U MPUMEHEHUE. DKOJIIOTMYECKUE MPOOIEMBI, CBSI3aHHBIE C
okcuzaom yriaepoaa (IV), runoresa riio0anbHOr0 MOTEIUICHUS KIIUMaTa, MAPHUKOBBINA 3G QeKT. YTolbHas KUCIOTa U
eé conu, uX (HU3MIecKre U XMMUYECKHe CBOWCTBA, MOJTy4eHNe U IpuMeHeHne. KadecTBeHHas peakiys Ha KapOoHaT-
noHsl. Mcrions3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanpHBIE HOHATHS 00 OPraHNYECKUX BEILIECTBAX KAK O COEAUHEHMAX yriaepoza (MeTaH, 3TaH, STHIICH,
alleTHJICH, 3TaHOJ, TIINLEPHH, YKCyCHast Kuciaora). IIpupoaHbie HICTOYHUKH YTIIEBOOPOIOB (YTroib, IPUPOIHBIH a3,
He(Th), MPOAYKTHI UX HepepaboTku (OeH3WH), UX POIb B OBITY M NMPOMBIIUICHHOCTH. [IoHATHE O OMONIOTHYEeCKH
BaXKHBIX BEIIECTBAX: XXHMPaX, OENKax, yriaeBojaXx — M WX POIM B XXM3HM UelloBeKa. MarepualbHOE €ANHCTBO
OpPTaHUYIECKUX M HEOPTAaHUUECKUX COCANHEHUI.

Kpemuwnii, ero ¢usnueckne u XMMUYECKHE CBOWCTBA, MONydeHHE M NMpuMeHeHne. CoenHEHNsT KPEMHUS B
mpupozae. O0mue npeacraBieHus o6 okcuae kpemaus (IV) u kpemaneBoit kucnore. CIITUKATHI, MX UCTIOIB30BaHHE
B OBITY, B TNPOMBIIUIEHHOCTH. BakHEWIIWe CTPOMTENbHBIE MaTepuaibl: KepamMHKa, CTEKJIO, LEMEHT, OeToH,
xene300eToH. IIpobmeMbr 0€30MacHOrO WCIOIb30BAaHMS CTPOWUTENBHBIX MAaTEpHAIoOB B TOBCEAHEBHOH KHM3HU.
3HakoMcTBO ¢ CaMapCKiM a30THBIM 3aBOIOM «KyHOBIIIEBA30TY.

Xumuueckuit Ikcnepumenm:

n3ydeHne o0pa3IoB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJMSTHON KHCIIOTHI, NPOBEICHHE KauyeCTBEHHBIX
peaknuii Ha XJIOPHUA-MOHBI M HaONIOJCHHE IPHU3HAKOB MX IPOTEKaHHWS, OMBITHI, OTpakaromue (u3nueckne M
XMMHYECKHE CBOMCTBA TAJIOTEHOB U MX COSIMHEHNH (BO3MO)KHO HCITOIb30BaHNE BHIEOMATEPHUAIIOB), O3HAKOMIICHHE
¢ oOpasmamu XJIOpHIOB (TaJOr€HHOB), O3HAKOMJIEHHE C OOpa3mamu cepbl W €€ COeJUHEHWSMH (BO3MOXKHO
WCTIONIb30BAaHWE  BUAEOMATEpPHANOB), HaOmIOJeHWe Tmpomecca OOyriMBaHMSA — caxapa IOX  JEHCTBHEM
KOHLICHTPUPOBAHHON CEpHOW KHUCJIOTHI, H3y4EHHE XHMHUYECKHX CBOWCTB pa30aBIEHHOW CEpHOW KHCIIOTHI,



MIPOBEICHIE KAYSCTBCHHOM peakIuy Ha Cylb(haT-wOH U HAOMIOJCHUE NMpU3HAKa ¢€ MPOTEKAaHUSA, 03HAKOMIICHHE C
(¢u3nyeckuMu CBOMcTBaMHU a3oTa, (hochopa W MX COCTUHCHHH (BO3MOXKHO WCITONB30BAHHUE BHUICOMATEPHAIIOB),
o0Opa3raMu a30THBIX U (OCPOPHBIX yHOOpPCHMIA, TONydeHHe, COOMpaHWe, pPaclo3HABAHWE M W3YYCHHE CBOWCTB
aMMHaKa, TMPOBEACHHEC KAYECTBCHHBIX pEaKIMii HAa WOH aMMOHHSA W (ocaT-moH W HW3yYeHHE MPU3HAKOB HUX
MIPOTEKAHUS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTBI C MEIbi0 (BOBMOXKHO HCITONB30BaHUE
BHJICOMATEPHAJIOB), H3yICHUE MOCIICH KPUCTAIUIMICCKUX PEMIETOK anMasa, rpadura, QymuiepeHa, O3HaAKOMIICHHE C
MIPOIIECCOM aJICOPOIMH PAaCTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOra3a, MOITYICHUE,
coOupaHue, paclio3HaBaHWE W W3YUCHHE CBOKCTB YIJICKHCIIOTO Ta3a, MPOBEICHHE KAYCCTBCHHBIX DPEaKIUi Ha
KapOOHAT W CWIMKAT-HOHBI M HM3YYCHHUE MPHU3HAKOB WX MPOTCKAHHS, O3HAKOMJICHHE C MPOAYKIIUCH CHIIMKATHOW
MIPOMBITIICHHOCTH, PEIICHUE SKCIICPUMEHTAIBHBIX 3a7a4 10 TeMe « BakHEeHIIe HEeMETaUTbl U MX COCTUHCHIU.

MeTaJlJIbl 1 UX COeAMHEHHS

OOmiast XapakTepUCTHKA XUMHYCCKHX OJJIEMEHTOB — META/UIOB HAa OCHOBAaHMM WX TIOJOXCHUSA B
ITepnoanueckoit cucreme xumudeckux snemeHToB JI. M. MenaeneeBa u crpoeHusi atromoB. CTpoeHUE METaJIOB.
Meramnyeckas CBsI3b M METAUITMYECKas KPUCTALUTMUCCKAs PEIIETKa. DJICKTPOXUMHUYCSCKHI PsI HampsHKEHUI
MeTaJIoB. DU3nNvecKue U XUMHUYECKHE CBOMCTBA MeTayioB. OOIIMe CrocoObl MoaydeHHs MeTauioB. [loHsaTHE O
KOPPO3HHU METAJIOB, OCHOBHBIC CIIOCOOBI 3alUThI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, TIOPATIOMUHAN, OpOH3a)
Y X TIPUMEHEHHUE B OBITY M MIPOMBIIUICHHOCTH.

[lenounpie MeTambl: nojoxkeHue B Ilepuomuueckoit cucteme xumudeckux snemeHtoB JI. M. Menneneesa,
CTPOCHHUE MX aTOMOB, HAXOKJICHUE B Tipupoe. Pu3ndeckue U XMMHICCKUAE CBOMCTBA (Ha MPUMEPE HATPHS U KaJIHs).
OKCHIIBI ¥ TUAPOKCHIIBI HATPHSI U Kajus. [[pUMEHEHHE MIeTOYHBIX METAJIJIOB U UX COCIMHCHHIA.

[IlenouHo3emenbHbIE METaJUIbl MarHui M KaJbIUil: mosiokeHue B Ilepuoanueckoil cucteMe XMMUYECKUX
anemeHToB 1. 1. MenneneeBa, cTpoeHre UX aTOMOB, HaXOXk/IeHHUE B ipupozae. Pusnyeckne 1 XMMUYECKHUE CBOMCTBA
MarHus W KaJblysl. BakHelIne coeqMHEeHUs KaubIws (OKCU, TUAPOKCUA, conu). JKECTKOCTh BOIBI U CIIOCOOBI €€
yCTpaHeHwUsI.

AmomMunuii: monoxxenue B [lepuoanueckoit cucteme xumuueckux siementoB . . MenneneeBa, cTpoeHue
aToma, Haxox/ieHue B npupoje. duznueckre U XMMHUYECKUE CBOMCTBA alfoMUHKS. AM(DOTEpHbIE CBOMCTBA OKCHIA U
TUIPOKCUIA AJITFOMUHUA.

Kenezo: nonoxxenune B Ilepuoanyeckoit cucreme xumuueckux anementoB J[. WM. MenneneeBa, crpoeHue
aToMma, HaxoXKIeHue B mpupose. Ou3nueckre U XUMHYECKHe CBOICTBA yxere3a. OKCHIIbI, THAPOKCUIBI U COJH JKelle3a
(IT) m xene3za (III), ux cocraB, coiicTBa U moxydeHHe. CaMapcKUil MeETaTyprHYecKHil 3aBOA- 3HAKOMCTBO C
TIPOU3BOJCTBOM.

Xumuueckuit 3kcnepumenm:.

O3HaKOMJIEHHE ¢ 00pa3liaMH METaJIOB M CIUIABOB, WX (DU3MUYECKUMH CBOMCTBAMHM, U3y4YEHHE PE3yJIbTaTOB
KOPpO3UH METauIoB (BO3MOXKHO HCIIOJb30BAaHHE BHUJICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHIA
KaJIBIMA U HATPUS C BOJON (BOSMOXKHO HCIIONB30BaHKUE BUICOMATEPHAJIOB), HCCIEIOBAHUE CBONUCTB JKECTKON BOJBI,
Iporiecca TOPEHUs jKene3a B KHUCIOpojae (BO3MOXKHO HCIOIB30BAaHHME BHICOMATEPHAJIOB), MPH3HAKOB IPOTEKAHMUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajbIWs, allOMHUHMSA, IMHKa, xene3a (1) u xemesa (III), memu (II),
HAONIOJICHUEe M OIUCAHHE MPOLECCOB OKPAIIMBAHUS IUIAMEHH HMOHAMH HATPHs, KaJIUS W KaNbIHs (BO3MOXHO
UCIIONIb30BAaHKUE BHJICOMATEPUAIIOB), UCCIIETOBAHUE aM(OTEPHBIX CBOMCTB THUAPOKCHIA AJTIOMUHHS M TUAPOKCHIA
LHKA, pEelIeHNE KCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelIre MeTalibl U UX COSTUHEHUS.

XuMUS U OKpYKaOIIAs cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM JKM3HU YelloBeKa. be3omacHoe WCIONB30BaHHE BEUIECTB U
XUMHYECKHUX peaknuii B ObITy. [lepBast moMOIIs MPH XUMIYECKUX OKOTaX M OTPABIICHHAX.

XUMHUYECKOE 3arpsI3HEHNE OKPYXKAroIeH cpeapl (TpeenbHas JOMyCTHMas KOHIICHTPALUs BEMeCTB, Aajee —
[IAK). Ponp xumuu B perieHu# SKOJIOTHYECKIX TPOOIeM.

Xumuueckuit Ikcnepumenm:

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

Mesicnpeomemmvle cea3u

Peanm3zanuss MEXNpeOMETHBIX CBA3ed TP HM3YyYCHHH XHMHH B 9 Kiacce OCYIIECTBIISETCS depe3
WCTIONB30BaHUE KAaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHATUH, SBISIONINXCS CHCTEMHBIMH IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYTHOTO IIUKJIA.

OOmumie ecTeCTBEHHO-HAyJYHBIC MOHATHS: HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHWs, aHAIMW3, CHHTE3,
KiaccuuKaIs, MepUOIUIHOCTh, HAONIOEHNe, AKCIIEPUMEHT, MOJACITHPOBAaHUE, W3MEPEHHE, MOJENb, SBJIICHHUE,
MTAPHUKOBBIHN (D (DEKT, TEXHOIIOTHS, MATEPUAITBL.

Om3uKa: MaTepusi, aTOM, DIIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIIBI, PaIHOAKTUBHOCTH, MOJICKYJIa,
ANEKTPUUYECKUNA 3apsii, MPOBOIHUKH, IOTYIPOBOTHUKH, IHUAIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, Ta3, PacTBOP, PACTBOPHUMOCTD, KPUCTAIUTHYECKas PEIIETKa, CIUIaBhl, (pu3mdeckne
BEJIMYUHEI, SIHMHUIIB I3MEPEHHsI, KOCMIYIECKOE POCTPAHCTBO, IIAHETHI, 3BE3/161, CoNHIIE.

Buonorus: ¢orocuHTes, mpixanue, Ouocdepa, IKOCHCTEMA, MUHEPANBHBIC YIOOPEHHS, MUKPOIIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIIEHBIC BEIIECTBA.



T'eorpadus: atMocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TIOPOJIbI, TTOJIE3HbIE UCKOMAEMbIE, TOITMBO, BOIHBIE
pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI IIO XMMHUHU HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHSI MPOrpaMMBI OCHOBHOTO OOIIEro 0oO0pa3oBaHMs JIOCTHTAIOTCS B XOJE
0o0y4eHUss XUMHH B €IMHCTBE Yy4eOHOW M BOCIHTATENHLHOW JNEATENFHOCTH B COOTBETCTBUH C TPaIMIOHHBIMHU
POCCHICKMMU COLMOKYIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE NPaBUIaMU U
HOpMaMU NOBEJEHHS U CIIOCOOCTBYIOT MpoLleccaM CaMOIO3HAHKA, CAMOPA3BUTHSA U COLUANIN3AINH 00yJatOUXCs.

JIM4HOCTHBIE PE3YAbTATHl OTPAKAIOT TOTOBHOCTH OOYUYAIOIINXCSl PYKOBOJICTBOBATHCS CUCTEMO ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI 1 paCIIMPEHHUE OITbITA EATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuOTHYECKOro BOCHIUTAHUS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HMCTOPHYECKOMY M HAydYHOMY HAaCIIEIHIO,
TIOHMUMaHHS 3HAYCHUS] XMMUYECKOH HAYKH B JKH3HH COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nHpopmanmeld 0 NepeOBbIX JOCTHKEHHUSIX U OTKPBITHIX MUPOBOH M OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HAHHUSX 00 YCTPOWCTBE MUpa M OOIIECTBA;

2) rpaKIaHCKOro BOCIUTAHUS

NPENCTaBICHUs] O COLMAIBHBIX HOPMax M NpaBWIaX MEKINYHOCTHBIX OTHOIICHHH B KOJJICKTHBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOW, yIEOHOHCCIIEI0BATEILCKOM, TBOPUECKOM U IPYruX
BUAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESTENbHOCTH TIPH BBHINIOJIHEHWH Y4eOHBIX,
TI03HABATENbHBIX 33J1a4, BHIMOJIHEHUH XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHWU Y4EOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHHMAHHUIO U B3aMMOIIOMOIIM B Tpolecce 3TOH Yy4eOHOH NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IMOBEACHUC U TIOCTYIIKU CBOHUX TOBapHH_ICﬁ C MO3UIIMHU HPABCTBCHHBLIX W IPABOBBIX HOPM C y‘léTOM OCO3HaHUuA
MOCNENCTBUAMN TIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33pEHUECKUE MPEACTABICHUS O BEUIECTBE U XUMHUECKOI PEaKIni, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO DPa3BUTHUA HAYKH MW COCTABJIAIONIME OCHOBY JUIsI TIOHUMaHUS CYIIHOCTH Haquoﬁ KapTHHbBI MHpa,
NIPENICTABIICHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPOJIbI, B3AUMOCBSI3SX YeJIOBEKa C IIPUPOIHOM Cpeoi,
0 POJIM XMMUH B MTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTUBBI, HANPABJICHHBIC HA IOJYYEHHUE HOBBIX 3HAHUH 10 XMMHH, HEOOXOIUMBIC AJIS
00BbsICHEHUSI HAOJIIOIAEMBIX IIPOLIECCOB U SIBJICHUI, I03HABATENLHOM, MH()OPMALIMOHHOW M YUTATENBECKON KYJIBTYpBI,
B TOM YHCIIC HABBIKOB CAMOCTOSITENBbHON paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOI JIUTEPATypOH, JOCTYIHBIMU
TEXHUYECKUMH CPEeCTBAMHU HH()OPMAIIMOHHBIX TEXHOIOTHH;

HHTEpec K 00y4eHHIO M MO3HAHUIO, JTI0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHHUIoO,
MPOSKTHOM U MCCIIEA0BATENIbCKON AESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTU M YPOBHS OOYYCHUS B
JanbHENIIeM;

4) (popMupOBaHUS KYJbTYPHI 310POBbS:

OCO3HaHME LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3J0pPOBBIN
o0pa3 >KU3HH, OCO3HAHHE ITOCIENCTBUA U HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHHs alKOrois, HapKOTHKOB,
KypeHHs1), HeOOXOOUMOCTH COOMIONCHUS NMpaBUI OE30MAaCHOCTH NPH OOpAaIleHHH ¢ XMMHYECKUMH BEIECTBAMH B
OBITY U peajbHOM JKU3HHU;

5) TpyoBOro BocnuTaHus:

HHTEpEeC K INPAKTHYECKOMY H3YYeHUIO NpodeccHil M TpyHa pa3IMdHOrO poja, yBaKeHHE K TpyLy U
pe3ynbTaTaM TPYHAOBOH AEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE NPHMEHEHUs MPEAMETHBIX 3HAHUU IO XHMUH,
OCO3HaHHBIH BBIOOP MHIMBHIYaIbHON TPAEKTOPUH MPOIODKEHHS 00pa30BaHMs C yIETOM JINYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemHoN MpohecCHOHaNbHON NesITeIbHOCTH
U pa3BUTHSA HEOOXOMMBIX YMEHHH, TOTOBHOCTh aJalITUPOBATHCS B IIPO(ECCHOHANBHOM Cpere;

6) PK0JIOrHYeCKOro BOCHUTAHUS:

9KOJIOTMYECKH IIETIeCO00pa3HOE OTHOIIEHHE K NPHPOAE KaK WCTOYHMKY J>KM3HM Ha 3eMiie, OCHOBE e&
CYIIECTBOBAHMS, MOHMMAaHWE IIEHHOCTH 3/I0POBOTO M 0€30mMacHOro obpas3a >KU3HM, OTBETCTBEHHOE OTHOIIECHHE K
COOCTBEHHOMY (DPM3UIECKOMY U IICHXHIECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH COONFOICHUS TPaBHUi 0E30IIacHOr0
TIOBE/IEHHS TIPH paboTe C BEIIECTBAMH, A TAKXKE B CUTYALIMSIX, YTPOXKAIOIIUX 30POBBIO M )KU3HH JIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHMWS, TOMyJaeMble TPH M3YyYeHHUH XUMHH, AUl PEIICHUS 3a]ad, CBA3aHHBIX C
OKpY’Karolled MPUPONHONW CPENOH, I TOBBIIICHUS YPOBHS KOIOTHIECKOH KYIBTYPHI, OCO3HAHHS TII00AIEHOTO
XapakTepa JKOJOTHYECKHX MNpoOJIIeM M MyTeH HMX PEIICHHS IOCPEICTBOM METOIOB XHMHH, HKOJIOTHYECKOTO
MBIIIJICHUS], yMEHNS PyKOBOACTBOBATHCS IM B II03HABATEIHHON, KOMMYHUKAaTHBHOMN M COIIMATBHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MerampeqMETHBIX pe3yJIbTAaTOB BBIICIAIOT 3HAYMMBIE AT (DOPMHPOBAHMS MHPOBO33PEHUS
oOIeHayYHble TMOHATHA (3aKOH, TEOpHs, NMPHHIMII, THUIOTE3a, (haKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JPYToe.),
KOTOpBIE HCITOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax W IMO3BOJISIOT Ha OCHOBE 3HAHMH W3 3THX
MpeAMEeToB (hOPMHUPOBATH TPEICTABICHHE O IIETOCTHOW HAyJYHOW KapTHHE MHpa, W YHHBEpCAJIbHBIC ydeOHbBIE



JercTBusl  (TIO3HABATENbHbIE, KOMMYHHKATHBHBIC, DPETYISITHUBHBIE), KOTOpHIE OOECreunBaroT (HOpMHpOBaHHE
TOTOBHOCTH K CAMOCTOSITETbHOMY IUTAHUPOBAHHIO U OCYILECTBICHHIO YIeOHOH e TeTbHOCTH.

Ilo3naBaTenbHBIC YHUBEPCAJIbHBIC y4eOHbIe NeiicTBUS

Ba3oBble noruyeckne neiicTeus:

YMEHHSI HCIONB30BaTh NPHEMBI JIOTMYECKOI'O MBIIUICHHS TPH OCBOSHHM 3HAHWI: PacKPbIBATH CMBICI
XMMHUYECKUX MOHATHH (BBIAEISITH UX XapaKTepHbIE IPU3HAKH, YCTaHABIIMBATH B3aUMOCBSI3b C IPYTUMH HOHATHUSIMH),
WCIIONIb30BaTh MOHATHUS Uil OOBSICHEHUS! OTAEIBHBIX (DAaKTOB W SIBJICHWH, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
Kjaccu(uKayu XUMUYECKUX BEHIECTB M XMMHYECKHX PEaKIMi, YCTaHaBIMBATh MPUYNHHO-CIIEJCTBEHHBIE CBSI3U
MEXIy OOBEKTaMH HM3Y4YE€HHS, CTPOUTH JIOTHYECKUE pacCyKAeHHs (MHAYKTHBHbBIE, NETyKTHBHBIE, 10 aHAJIOTHH),
JIeTIaTh BHIBOZBI U 3aKIIIOYEHHST;

yMEHHE NPUMEHSTH B IIPOIeCCEe MO3HAHMS MOHSTHUS (TIpEeIMETHBIE W MeTanpeIMeTHbIE), CHMBOJIMYECKHE
(3HAaKOBBIE) MOJEJH, WCIIONB3YEMble B XHMUH, NPEeoOpa3OBHIBATH IIMPOKO MPUMEHSEMBIE B XHMHH MOJIEIIbHbIC
TIPE/ICTAaBICHUS] — XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTA), XMMHUUecKast (JopMysia U ypaBHEHNE XUMHYECKON peaKkinu
— TpU pelIeHuH Y4eOHO-TIO3HABATENBHBIX 33jady, ¢ y4ETOM JTUX MOJEIBHBIX TPEICTABICHHH BBISBIATH U
XapaKTepru30BaTh CYLIECTBEHHbBIE MPU3HAKU H3y4aeMbIX 00OBEKTOB — XUMHUYECKHX BEUIECTB M XMMUYECKUX PEaKILIUMH,
BBISIBIIAITH OOIME 3aKOHOMEPHOCTH, NMPUYNHHO-CIIEJICTBEHHBIC CBSI3M M MPOTUBOPEYMSI B M3y4aeMBIX Tpoleccax U
SIBIICHUSIX.

Ba3oBble ucciieioBaTesIbCKue IeiiCTBHS

YMEHHE HCIIOJIb30BATh ITOCTABJIECHHBIE BONPOCHI B KauyecTBE MHCTPYMEHTA IMO3HAHMS, a TAaK)Ke B KauecTBE
OCHOBBI 17151 YOPMHUPOBAHNS THIIOTE3bI MO MPOBEPKE MPABMILHOCTH BBHICKa3bIBAEMBIX CY)KJICHUH;

HpI/IO6peTeHI/Ie ONbITa MO IUIAHUPOBAHWIO, OpraHu3anvy W MPOBECACHHUIO YYCHHYECKUX JSKCIEPUMCEHTOB,
yMeHHE HaOJIIoaTh 3a XOJOM IIpollecca, CaMOCTOSTENbHO IMPOTHO3UPOBATH €ro pe3yibraT, (hOpMYyIHpPOBATH
00001IeHUs] ¥ BBIBOJIBI MO Pe3yJbTaTaM IMPOBEAEHHOrO OIMbITA, UCCIIEAOBAHUS, COCTABIATh OTYET O MpOJeTaHHON
pabore.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AHAJIM3MPOBATh M HWHTEPIPETUPOBATH HMH(POPMAIMIO pa3IMYHBIX BUIOB W (opm
MNpEeACTaBJICHUS, IIOJTY4a€MYIO U3 PAa3HbIX HCTOYHUKOB (Haquo—nonynﬂpHaﬂ JMTepaTypa XUMHUYICCKOTO COACPIKAHUA,
CHpaBOYHBIE TMOCOOMs, pecypchl VIHTepHeTa), KPUTHUYECKH OLEHWBATh MNPOTUBOPEUYHMBYIO W HEIOCTOBEPHYIO
nHpopmanuio;

yYMEHHE IPUMEHATh pa3IMyHbIe METObI U 3aPOCHI IIPH MOKCKE U 0TOOpE HH(POPMALMU U COOTBETCTBYIOIINX
JaHHBIX, HEOOXOJMMBIX IS BBIIOJHEHU Y4eOHBIX M ITO3HABATEIbHBIX 334a4 ONpeNeNEHHOro THIIa, MpUoOpeTeHue
ombITa B O0JACTH HCIONB30BAaHHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJeHHE KyJIbTYpOil
aKTUBHOI'O HCIIOJIb30BAHUSA DPA3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMpATh ONTHMAIBHYIO (OpMY
IpencTaBieHus MHGOPMAalMKd M WUIIOCTPHPOBATH peEIIaeMble 3aJadd HECIOXKHBIMH CXEMaMHM, IHarpamMMaMH,
apyrumu Gopmamu rpadUKd U X KOMOHHAIUSMIL,

YMEHHE HCIIONb30BaTh M AaHAIW3UPOBATh B IIpoliecce Y4eOHOM M MCCIEI0BAaTENbCKOM AEATEIbHOCTH
UHGOPMALMIO O BIHMSHHUU IPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTAa Ha COCTOSHUE OKPY)KAIOIEeH
MIPUPOIHOM Cpeapbl.

KoMMyHHKAaTHBHBIC YHHBepPCcATbHbIC YUeOHbIC NeiicTBHS:

yYMEHHsI 3aJ[aBaTh BONPOCHI (B XOje auanora W (WiM) IUCKYCCHH) IO CYHIECTBY OOCYKAaeMOH TeMBbI,
(OpMyYITUPOBATH CBOU MPEIOKEHHS OTHOCUTENILHO BHIIIOJIHEHHS IPEATIOKSHHOM 3a1a4H;

YMEHHUS TPECTABIATH MOJYUCHHBIE PE3ylbTaThl 03HABATEIBHON AESITENBHOCTH B YCTHBIX M NHCbMEHHBIX
TEKCTax; JAENaTh MPE3CHTAIMIO PE3YJIbTATOB BBINOJHEHUS XMMHUYECKOTO 3KCIEpHMEHTa (J1aOOpaTOPHOrO OIIBITA,
1a60paTOPHOH PabOTHI IO UCCIEIOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHS y9e0HOTO COTPYIHHIECTBA CO CBEPCTHUKAMH B COBMECTHOMH ITO3HABATENHHON U MCCIIEI0BATENBCKOM
JEATEILHOCTH IIPH PEIICHUN BO3HUKAIONIUX MTPOOJIEM HAa OCHOBE y4ETa OOIINX MHTEPECOB M COTTIACOBAHUS ITO3HIINH
(oOcyxneHnsi, oOMEH MHEHHSMH, «MO3TOBBIE LITYpMbD», KOOPAWHAIMSA COBMECTHBIX ICHCTBHH, OIpeAciCHHE
KPHUTEPHEB II0 OIIEHKE KauecTBa BBHIIIOMTHEHHOH paOOoThI U APYTHE).

Pery1siTHBHBbIE YHUBepcaJIbHbIe y4eOHbIe JelcTBUSA:

YMEHHE CaMOCTOATEILHO OIPEIENATh e ASSTENbHOCTH, INIAHNPOBATh, OCYIIECTBIIATh, KOHTPOIMPOBATh U
Ipu HEOOXOMMOCTH KOPPEKTUPOBATh CBOIO ACATEIIEHOCTE, BBIOMpaTh Hambosee 3pPeKTUBHBIC CIIOCOOBI PEIICHHS
y4eOHBIX M TTO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIFHO COCTAaBIISATh WM KOPPEKTUPOBATH MPEIOKEHHBIN alTrOPHTM
JEWCTBUH TIpU BBITIONIHEHUH 33aHUI C YIETOM TTONyYSHHS HOBBIX 3HAHUHA 00 M3y9aeMBIX 00BEKTaX — BEIIECTBAX U
peaKmusxX, OLEHWBATh COOTBETCTBHE IOIYYEHHOTO pe3yiabTaTa 3asABJICHHON LEMH, YMEHHWE WCIIONb30BaTh W
aHAJIM3UPOBATh KOHTEKCTHI, IPE/TaraéMble B YCIIOBUH 3a/1aHHUI.

INPEAMETHBIE PE3YJIbTATbBI

B cocTaBe mpeqMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00A3aTENBHOTO COIEPKaHMs, YCTAaHOBICHHOTO AaHHOM
(enepanpHOIl pabodeil MporpaMMoi, BBIAEISAIOT: OCBOSHHBIE 00YJArONMMHUCS HaydHbIC 3HAHUS, YMEHHS U CITOCOOBI
JeHCTBHH, criennrIecKre I IPeIMETHOH 0051acTh « XUMHSD», BUJIBI JEITELHOCTH 110 MOIYYSHHIO HOBOT'O 3HAHMUS,
€ro MHTEepIpeTaIH, MPeoOPa30BAHUIO ¥ IPIMEHEHHIO B PA3INYHBIX YICOHBIX M HOBBIX CHTYaIlHAX.



K xoHmy oOyuenmss B 8 kJjacce TmpeqMeTHBIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OpMHUPOBAHHOCTH y OOYUAIOIINXCSl YMEHHH:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX TOHATHH: aTOM, MOJIEKY/Ia, XUMHIECKHI 3JIEMEHT, MPOCTOe
BEIIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAs), BAJCHTHOCTb, OTHOCHTENIbHAS
aTOMHAasi M MOJIEKYJISIpHAas Macca, KOJNMYECTBO BEIIECTBA, MOJb, MOJSpHAsh Macca, MaccoBasl JIOJs
XMMHYECKOTO DJIEMEHTa B COCAMHEHHWH, MOJISIPDHBIH OOBEM, OKCHJ, KHCIOTa, OCHOBAaHWE, COJb,
AJIEKTPOOTPULIATENEHOCTh, CTENIEHb OKHCIEHHS, XMMHYECKas peaklusl, KIacCU(PUKAIMs PEaKIHi:
peaKkuMHM COCAWHEHHUs, PEaKIHMH pas3JIoKEHHs, pPEaKIWH 3aMeleHUs, peakuun oOMeHa, 3K30- U
SHJIOTEPMHUYECKUE PEaKIINH, TEIIIOBON A PEKT peakiyy, PO aTOMa, 3JIEKTPOHHBIH CIION aToMa, aTOMHast
opOHTaNb, paguyc aToMa, XMMHYECKasi CBsI3b, TOJISIpHAst ¥ HEMOJISIpHAsi KOBaJIEHTHAS CBSI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHHOH, PacTBOP, MaccoBast JIOJIsl BelecTBa (TIPOLIEHTHAsI KOHIIGHTPAIKs) B PacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX IOHSITHH W TPUMEHSTH 3TH TOHSTUS TIPH
OIMCAaHWUH BEUIECTB U MX IPEBPAICHUIH;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTaBIIeHUs (JOPMYJ BEIIECTB M YPABHEHUH XMMHUUYECKUX
peakiuit;

ONPE/IENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COSMHEHUSX, CTEIIEHh OKHCIICHUSI DJIEMEHTOB
B OMHApHBIX COEIMHEHWSX, MPUHAUICKHOCTh BEIIECTB K ONPEACTIEHHOMY KJacCy COSIMHEHWH o
(dbopMynam, BUJI XUMUYECKOH CBsI3U (KOBAJICHTHAS! M MIOHHAS) B HEOPTAHMYECKUX COETMHEHHSAX;
packpeiBaTh cMbich Ilepuomuueckoro 3axona JI. M. MenneneeBa: JeMOHCTPUPOBATH MOHUMAaHHUE
NIEPHOINYECKON 3aBUCHMOCTH CBOWMCTB XMMHYECKHX JJIEMEHTOB OT WX IMOJOXeHHs B [lepmoanyueckoit
CHCTEME, 3aKOHOB COXPaHEHHUS] MacChl BEIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYIISIPHOTO YUEHHS,
3aKOHa ABOTaJIpo;

OIKCHIBATh U XapakTepu3oBath TabnuuHyro Gopmy [lepuonamyeckoil cuCTeMbl XUMHYECKHX AJIEMEHTOB!
pasnuuaTh MOHATHA «TJIaBHas moarpynna (A-rpymma)» u «rmobounas noarpynna (b-rpymnma)y, mansie u
OOJIBIIIME TTEPUO/IBI, COOTHOCHTh 0003HAYEHHS, KOTOPBIC UMEIOTCs B Tabnuile «Ilepromudeckas cucrema
xuMuueckux snemeHToB J[. M. MeHneneeBa» ¢ UYHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsiJ siipa, oOlIee YHCIIO AJIEKTPOHOB M paclpesielieHHe UX Mo
3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHYECKHE 3JIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XUMHYECKHE PEaKIUH (110 YUCITY
Y COCTaBY YYacTBYIOLIMX B PEaKLMU BEIIECTB, 10 TEINIOBOMY 3D eEKTy);

XapaKkTepu3oBaTh (OIMCHIBATh) OOLIME XMMHYECKME CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB,
HOATBEpPKJasl ONUCAHUE MpPUMEpPAMM MOJIEKYISIPHBIX YPaBHEHMH COOTBETCTBYIOIIMX XUMHYECKUX
peakuuii;

IPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBMCUMOCTH OT HMX KauyeCTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MIPOTEKaHM XUMUIECKUX IPEBPALLCHUN B PA3IMIHBIX YCIOBUSIX;

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

MIPUMEHATh OCHOBHBIE OINEPALMA MBICIUTEIBHON JEATENPHOCTH — aHalM3 M CHHTE3, CpPaBHEHHE,
00001IIeHre, CUCTEMATH3AIMI0, KIaCCU(UKAINIO, BBIABICHUE NPHYNHHO-CICICTBEHHBIX CBSI3eH — s
H3y4EeHUs] CBOMCTB BEINECTB M XUMMYECKHUX PEaKLHUH, €CTECTBEHHO-HAy4YHbIE METOABl TO3HAHUS —
HAOIOAEHUE, N3MEPEHUE, MOJISIINPOBaHNE, SKCIIEPUMEHT (peaTbHBIA U MBICIICHHEIH);

CIIEIOBATh TPaBHJIaM IOIB30BAHUS XUMHUIECKON MOCYION M JIAOOPaTOPHBIM OOOPYZOBAHUEM, A TAKKe
MIpaBMJIaM OOpAIEHHs C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIMSAMH IO BBITIOIHEHHUIO JIAO0PaTOPHBIX
XUMHYECKHUX OIBITOB IO TONYYECHHIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOZOPOJAa M KUCIOPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAETEHHON MacCOBOM 0JIEN PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MIPOBOANTH XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB IIEIOYEH M KHUCIIOT C MOMOIIBIO
HWHIHUKATOPOB (JTakMyc, (peHo(TanenH, METHIOPAHX U APYTHE).

K koHmy oOydeHus B 9 KJacce IpeIMETHBIE pe3yiabTaThl HA 0a30BOM YPOBHE MOJDKHBI OTPa)kaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCSL YMEHHIA:

PacKpbeIBaTh CMBICT OCHOBHBIX XMUMHYECKHX ITOHATHI: XUMHYECKHH DJIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHOH, aHMOH, MPOCTOE BEHIECTBO, CJOKHOE BEIIECTBO, BAJICHTHOCTB, 3JIEKTPOOTPHLATEIBHOCTS,
CTENeHb OKHWCJICHMs, XUMHYECKas peakius, XUMHYECKas CBA3b, TEIUIOBOH 3()(PEeKT peakuuu, MOIb,
MOJISIPHBIA 00BEM, pacTBOp, HIEKTPOIUTHI, HEIJIEKTPOIUTHI, 3JIEKTPOIUTHYESCKAS TUCCOLUALIS, PEaKIIHN
WOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE pPaBHOBECHE, OOpaTUMBIE W HEOOpaTHMBIC PEaKIHH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE — PEaKUWH, OKUCIUTENb, BOCCTAHOBHTENb, OKHCICHHE U
BOCCTAHOBJICGHHE, AJUIOTPOIHs, aM(OTepHOCTh, XHMMHUYECKass CBA3b (KOBaJEHTHas, HOHHas,
MeTaJUTMIecKas), KpUCTAIUIMYECKasl PEemeTka, KOPpO3WsS METaJUIOB, CIUIaBBl, CKOPOCTh XHMHYECKOH
peaknuy, npenenbHo nomycruMas konnenTpamust [1/1K BemecTsa;



WTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKMX MOHITHH U NPUMEHATh 3TU IOHATUSA IpU
OIMCAHUU BEIECTB U UX IPEBPALLECHUN;

HCIIONIb30BaTh XMMHUUYECKYIO CHMBOJIMKY JUISl COCTaBJICHUS! (JOPMYIT BEIIECTB W YpaBHEHHH XHMMUYECKHX
peakuuit;

OIIPENIENIATh BAaJEHTHOCTh U CTENEHb OKUCIECHUS XMMHUYECKHX JJIEMEHTOB B COSIMHEHMAX PA3IUIHOIO
COCTaBa, NPHHAIICKHOCTh BEIIECTB K OMNPEACNEHHOMY KIIacCy COCIUHEHHH 1o QopMmynaMm, BUI
XMMHUYECKOH CBSA3H (KOBaJEHTHAs, HOHHAS, METAITMYECKas) B HEOPIaHUUECKUX COSIMHEHHUSIX, 3apsil HOHA
10 XUMHYECKoW (opMmyre, XapakTep cpelbl B BOTHBIX PacTBOpaX HEOPTaHMYECKUX COETMHEHHH, THII
KpHUCTaJNINYECKON PEIETKY KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbich [lepuognueckoro 3akona [I. V1. MenneneeBa u 1eMOHCTPUPOBATH €ro MOHUMAaHUE:
OIKCHIBATh U XapaKTepH30BaTh TadOIM4HY0 Gopmy Ilepronuueckoil CHCTEMBl XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh NOHATHS «TJIaBHAs moArpymmna (A-rpynmna)» u «rmobdounas noarpynmna (b-rpymma)y, Manbie u
OoIbIIiE TIEPHOMBI, COOTHOCHTH OOO3HAYEeHWs, KOTOpBIE HMMEIOTCS B IIEPUOJMUYECKOi Tabmwuie, c
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOESHHS ATOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsia siipa, odlee
YHCIIO AJIEKTPOHOB U paclpe/ielieHHe UX I10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIIHEe 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B MpeJiesiax MallblX MEePHOI0B U TIaBHBIX MOATPYIII C
y4€TOM CTPOEHHSI UX aTOMOB;

KI1acCU(UIIMPOBATH XUMUUECKHE 3JIEMEHTBI, HEOPraHMYECKHE BEIECTBA, XUMHIECKHE PeaKIHH (TI0 YUCTy
U COCTaBYy y4YacTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3((EKTy, N0 M3MEHEHHIO CTereHeH
OKHUCIIEHHUS] XUMHYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U CHEM(DUICCKHEe XUMHUSCKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BCIIECTB, IOATBEPKAAA OIMMCAHUE IPUMEPAMU MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIHNX
XUMHMYECKHUX PEaKIInii;

COCTABJIATh YPAaBHEHMS 3JIEKTPOIMTUYECKON IOUCCONMAIMM KHCIOT, IIeJIo4ed M Ccojed, MONHble U
COKpalIéHHbIE YpaBHEHHs pEakUUi HOHHOTO OOMeHa, YpaBHEHHS peaklUid, MOATBEPKIAIOIINX
CyILIE€CTBOBAaHUE Te€HETUYECKON CBS3U MEXAY BEHICCTBAMU Pa3JIMYHBIX KJIACCOB;

pacKkpbIiBaTh CYHIHOCTH OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaKunﬁ MOCpEACTBOM  COCTABJICHUA
AJIEKTPOHHOr0 OajiaHca 3THX PeaKIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTM OT MX CTPOEHMS, BO3MOKHOCTHU IIPOTEKAHMS
XUMUYECKUX NPEBPALICHUN B pa3JIM4HbIX YCIOBHSAX;

BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYKO M MOJSPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOro AJIeMeHTa 1o (OopMyJie COSAMHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOpE, MPOBOIUTH
Ppacy€Thl IO ypaBHEHUIO XUMHUYECKON peakLuu;

coOJIroJaTh MpaBUiIa MONB30BAHUS XMMUYECKOM MOCYIOW M Ja0OpaTOpHBIM 00OpYIOBaHHEM, a TaKKe
npaBuia o0pallleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBHITIONHEHUIO J1a00PATOPHBIX
XMMHYECKHUX OMBITOB 110 TMOJIYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB (aAMMHUAKa U YIJIIEKHCIIOrO
rasa);

NIPOBOJUTH PEaKLUHU, MOATBEP)KIAIOLIME KAYECTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB: PACIIO3HABATH
OTBITHBIM MyTEM XJIOPHJ-, OpOMHI-, MOAWA-, KapOoHaT-, docdar-, cuaukar-, cynbdar-, THAPOKCHI-
HMOHBI, KAaTHOHBI aMMOHMSI M HOHBl H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOIHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;

NPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATENIBHOCTH — AaHaJU3 W CHUHTE3, CpPaBHEHHE,
00001IIeHIe, CHCTEMAaTH3AINIO, BBISIBICHHE PUYUHHO-CIEICTBEHHBIX CBSI3€H — IS M3YYECHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKINi, eCTECTBEHHO-HAyIHbIE METOABI IO3HAHMS — HAOIOAEHUE, N3MEpEHHE,
MOJIEIUPOBAHNE, IKCIIEPUMEHT (peaIbHbBIA U MBICICHHBIH).



TEMATHYECKOE IINTAHMPOBAHUE
8 KIIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB H TeM K n JJIeKTpOHHBbIE (U] POBLIE) 00pa3oBaTeIbHbIE
o/ NpOrpaMMEI Beero OHTPOJbHBIE paKkTHYecKHe pecypebt
padoThI padoThI
Paznea 1. llepponayajibHble XHMHYeCKHE MOHSITUS
Xumust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMUS U MPAKTHIECKOI 5 2 Bbubmmoteka L{OK https://m.edsoo.ru/7f41837c
JIeATENIHOCTH YeJIoBeKa
1.2 BerrecTBa U XUMHYECKUE PEAKIIUH 15 1 bubnnoteka ITOK https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Pa3znen 2. BajkHeiinme npeicTaBuTe/IM HEOPraHMYECKHUX BElIECTB
2.1 Bosnyx. Kucnopon. Iowstue 06 6 Bu6nuoreka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
2.2 Eocjis(poﬂ'nomme 0 KucIoTax u 8 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f41837¢
2.3 Bona. Pactsoper. Towsie 06 5 1 1 Bu6numoreka ITOK https://m.edsoo.ru/7f41837¢
OCHOBaHHMSIX
2.4 OcroBHbIe KI1ACCEI N 11 1 1 Bu6numoreka ITOK https://m.edsoo.ru/7f41837¢
HEOpPTraHWYECKUX COSAMHEHHUH
HUroro no pazneny 30

Pa3nen 3. Ilepuonuueckuii 3axon u [lepnoanyeckas cucreMa xumuyeckux 3a1eMenToB /I, U. MenneneeBa. CTpoeHue aToOMOB. XMMU4YeCKAasl CBA3b.

OKHCINTETHLHO-BOCCTAHOBHTEIbHbIE pPe€aKIuu

Ilepnoauueckuii 3akoH U
IIepnoauueckas cucrema

3.1 7 bubnmnorexa ITOK https://m.edsoo.ru/7f41837c
XUMHUUYECKHX 31emeHToB 1. U.
MenneneeBa. CTpoeHne aToma
XuMudeckas CBA3b.
3.2 OKHCIIATENBHO- 8 1 bubnmnorexa ITOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIMU
Hroro mo paszaeny 15 Bbubmnoreka ITOK https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB ITO 68 4 5

[MPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB H TeM K 0 JJIeKTpoHHBbIE (HU(]POBLIE) 00pa3oBaTeIbHBIE
/ OHTPOJIbLHBIE pakTHyeckue
wn TpOrpaMMe! Beero padoTsl padoTsl pecypert
Pa3gen 1. BemecTBo H XMMHYeCKHe peaKIIUH
1.1 ToTopene u yrybieHue sHanui 5 1 Bbub6mmoreka ITOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JieIoB Kypca 8 Kkilacca
1.2 OCHOBH}’ 1C 3AKOHOMCPHOCTH XHMIHCCKHX 4 Bbubnuoreka LIOK https://m.edsoo.ru/7f41a636
peaxiuii
1.3 IJICKTPOIUTHIECKA UCCOHAIIHA. 8 1 1 Bbub6nmoreka ITOK https://m.edsoo.ru/7f41a636
XUMUUECKUE PEaKIMU B pPaCTBOPax
Htoro no pazneny 17
Pa3nen 2. HemeTanjibl U UX COeIMHEHUS
2.1 Ob1mas XapaKTepHCTHKA XUMHUCCKHX 4 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f41a636
anemenToB VIIA-rpymnmsl. ["anoreHst
OO01mas XxapaKTepuCTHKa XUMHIECKUX
2.2 anmemenToB VIA-rpymnmer. Cepa u eé 6 Bbubmmoteka ITOK https://m.edsoo.ru/7f41a636
COEIMHEHUsI
OO01as XxapaKTepuCTHKa XUMHIECKUX
2.3 sneMeHTOB VA-rpymsl. A30T, pochop u nx 7 1 Bbubmmoteka ITOK https://m.edsoo.ru/7f41a636
COETMHEHUsI
O0m1ast XxapaKTepUCTUKA XUMUIECKUX
2.4 anmeMeHTOB [VA-rpymnmel. Yriaepon u 8 1 2 bubmmoteka ITOK https://m.edsoo.ru/7f41a636
KpPEMHHIA ¥ UX COSTUHEHHS
HUroro no pazneny 25
Paszgen 3. MeTalsibl M MX COeAMHEHHS
3.1 OO0mme CBOICTBAa METAJIOB 4 bubauoreka ITOK https://m.edsoo.ru/7f41a636
3.2 BaxHelmme MeTauibl ¥ UX COETUHEHUS 16 1 2 bubauoreka ITOK https://m.edsoo.ru/7f41a636
HUroro no pazaeny 20
Pa3nen 4. Xumus U oKpy:Kaoas cpeaa
4.1 BelrecTBa 1 MaTepHabl B )KM3HH Y€TOBEKA 3 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE Bpemst 3 bu6mmoteka [TOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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IIOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N KoauyecTBO 4acoB 1 5 o
[] ara JIEKTPOHHBIE I POBbIE
n/m Tewa ypoxa Bcero Kourpoavarie | Ipaxrieckue H3yueHusi | 0o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
1 Ipenver ximuu. Port, Xummit B xu3ii 1 Bbub6nmoreka ITOK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BerecTsa
2 [MousiTHe 0 MeTOaX MO3HAHUS B XMMUH 1 bubnunoreka ITOK https://m.edsoo.ru/ff0d227e
[pakriueckas padora Ne 1 «IIpaBuna
3 pabore1 B s1aGopaTopHt U MpHEMbI 1 Bubnuoreka ITOK https://m.edsoo.ru/ff0d23dc
o0pallieHus ¢ 1adopaTOpHBIM
000py10BaHHEM»
4 Hucrere BCICCTBA M CMCCH. CrocoGet 1 Bbu6nuoreka IIOK https://m.edsoo.ru/ff0d26ca
paseneHus cMeceit
[MpakTuyeckas pabdora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TTOBAPEHHON 1 Bbubnnoteka [TOK https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI ¥ MOJICKYJIBI 1 bubauoreka ITOK https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUCCKHE DICMEHTBI. SHAKH (CHMBOIbI) 1 Bbu6nmoreka ITOK https://m.edsoo.ru/ff0d2be8
XMUMHYECKHX JIEMEHTOB
8 IpocTeie U CIOKHBIC BEIIECTBA 1 bubauoreka ITOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bbubmmoteka ITOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOsIHCTBA COCTAaBa BEILIECTB.
10 Xumuueckas popmyna. BareHTHOCTD 1 bubmmoteka ITOK https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JIEMEHTOB
11 OrnocHTenbHAs aTOMHAs Macca, 1 Bbubnnorexa ITOK https://m.edsoo.ru/ff0d323c
OtHocHTeNbHasE MOJIEKY/IsIpHAsi Macca
12 MaccoBas oI XMMHECKOrO SIIEMEHT B 1 Bbubnnorexa ITOK https://m.edsoo.ru/ff0d350c
COETMHEHUH
13 ﬁgf?;ecmo semectsa. Morb. Mosspras 1 bubnunoreka ITOK https://m.edsoo.ru/ff0d5230
14 DH3MIECKNE U XHUMHIECKHUE ABICHHS. 1 bubmunoreka IIOK https://m.edsoo.ru/ff0d37fa
XUMHYECKasi peaKkLys
15 Tpu3sHai 1 yCI0BH POTEKAHHS 1 Bbubnunoreka ITOK https://m.edsoo.ru/ff0d3al6

XUMUYECKHUX peaKLui
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16

3aKOH COXPAHEHHS MACCHI BELIECTB.
XUMHUUECKUE YPAaBHEHMUS

bubnuoreka ITOK https://m.edsoo.ru/ff0d3b88

17

Boruncnenust konu4yecTBa, Macchl
BEILIECTBA M0 YPAaBHEHUSIM XUMHUECKUX
peakuui

bubauoreka ITOK https://m.edsoo.ru/ff0d5708

18

Knaccudukarms XuMHIECKUX peakIuii
(coenuHeHws1, pa3IOKEHUs, 3aMECHUS,
0o0McHa)

bubnuoreka ITOK https://m.edsoo.ru/ff0d3f34

19

M. B. JIoMmOHOCOB — y4&HBIii-
sHuukioneauct. O6oodeHre u
CUCTEMATH3AIMA 3HAHUI

bubnuoreka ITOK https://m.edsoo.ru/ff0d40c4

20

Konrponbhas pabora Nel o teme
«BerecTBa 1 XMMUUECKUE PEAKLIUID

bubmuoreka ITOK https://m.edsoo.ru/ff0d4290

21

Boznyx — cmech razoB. CoctaB Bo3yXa.
Kucnopon — 3neMeHT u mpocroe
BerecTBo. O30H

bubnuoreka ITOK https://m.edsoo.ru/ff0d448e

22

dusnueckre U XUMUYECKHE CBOMCTBA
KUCITOpoa (peakIu OKUCIICHUS,
ropenue). [lonsatue 06 okcuaax

bubaunoreka ITOK https://m.edsoo.ru/ff0d4614

23

Croco0bl ONTy4YeHNs KUCIOpPoAa B
11a00paTOPHUH U MIPOMBIIIIEHHOCTH.
[Ipumenenue kuciopona

Bbubnumoreka ITOK https://m.edsoo.ru/ff0d497a

24

TemnoBoit 3¢ dekT XuMHUYeCKol peakiuy,
MOHATHE O TEPMOXUMHUUYESCKOM YpaBHECHHH,
9K30- ¥ SHIOTEPMUYECCKHX PEaKIHIX

Bbub6nuoreka ITOK https://m.edsoo.ru/ff0d4790

25

Tomnmuso (HedTh, Yyroib U MeTaH).
3arps3HeHHe BO3/yXa, CIIOCOOBI €ro
NpeOTBpALICHHS

Bbub6nmoreka ITOK https://m.edsoo.ru/ff0d4c4a

26

[IpakTryeckas padora Ne 3 mo Teme
«Ilomyuenne u cobupanue KUCIOposa,
HU3y4YEHHE €ro CBOMCTBY»

bubnnoreka IIOK https://m.edsoo.ru/ff0d4ae2

27

Bomopox — 31eMeHT 1 IPOCTOE BEIIECTBO.

HaxoxneHnue B npupone

Bbubnunoreka ITOK https://m.edsoo.ru/ff0d4dd0

28

dusnyeckrue 1 XUMHYECKHE CBOMCTBA
Bozopona. [Ipumenenne Bomopoaa

bubmunoreka ITOK https://m.edsoo.ru/ff0d4dd0

29

IlonsiTHE O KHCIOTaX U COIISIX

bubnunoreka IIOK https://m.edsoo.ru/ff0d50d2

30

CriocoOBI TTOTy4eHnst BOIOPO/Ia B
nabopaTopun

bubnunoreka IIOK https://m.edsoo.ru/ff0d4dd0
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[Ipaktiueckas padora Ne 4 o Teme

31 «ITomyueHne u codupanue BOAOPOAA, bubnuoreka ITOK https://m.edsoo.ru/ff0d4f42
HU3y4YEeHHE €ro CBOMCTBY»

32 MousipHbiii 00bEM ra30B. 3aKoH ABOraapo bubmumoteka LTOK https://m.edsoo.ru/ff0d542e
Borurcienust 06bEMa, KOIHYECTBA

33 BEIIIECTBA Ta3a [0 €ro U3BECTHOMY bubmumoteka LTOK https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIECTBA WK 00BEMY
Borurciienust 06bEMOB ra3oB M0

34 YPaBHEHHIO PEaKIMU Ha OCHOBE 3aKOHA bubnuoreka ITOK https://m.edsoo.ru/ff0d5708
00bEMHBIX OTHOUIEHHUH Ta30B

35 du3nIecKre U XUMUYECKHE CBOMCTBA BOJIBI bubnuoreka ITOK https://m.edsoo.ru/ff0d587a

36 Cocras ocrosammii. [lonstne 06 bubnuoreka LIOK https://m.edsoo.ru/ff0d59e2
MHAMKATOpax
Bopa xak pactBoputens. HacbllieHHbIe 1

37 HEHACHIIIEHHBIC PACTBOPHI. MaccoBast 10J1st Bubmmoteka ITOK https://m.edsoo.ru/ff0d5b40
BELIECTBA B PACTBOPE
[MpakTuyeckas pabora Ne 5 o reme

38 «HPHFOTPBHefme PACTBOPOB € Bubaroreka LIOK https://m.edsoo.ru/ff0d5eba
onpeesEHHOW MaccoBOM Ioeit
pacTBOPEHHOTO BEIICCTBA»

39 Korrpobuas padora Ne2 1o Teme Bbubmmoteka ITOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bomopoa. Boga»

40 Oxenbl: cocras, KiaccuuKatms, Bbu6numoreka ITOK https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
ITonydyenne u XUMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmoteka ITOK https://m.edsoo.ru/ff0d664e
OKCHIOB

42 Ocrosanus: cocTas, Kiaccumraris, Bbubnunoreka ITOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

43 HOHY%HHVG 1 XHMITICCKHE CBOHCTBA Bubmmoreka ITOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHI

44 Kucsorsi: coctas, knaccudmraruis, bubnunoreka IIOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa

45 TIoyueHue 1 XMMUIECKHE CBOHCTRA bubnunoreka IIOK https://m.edsoo.ru/ffOdfee2
KHCIIOT

46 Conmnt (cpenmue): HOMEHKIIATYPA, CHIOCOOH! bubnunoreka IIOK https://m.edsoo.ru/00ad9474

TIOJTYYCHUSA, XUMUYCCKUEC CBOMCTBaA
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https://m.edsoo.ru/00ad9474

[Ipaktiueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

47 1 bubmmoreka ITOK https://m.edsoo.ru/00ad9b7c
«OCHOBHEBIE KJIACCHl HEOPTaHUIECKHX
COCTUHEHUIN

48 Teneruecias casisb MEx Ly waccamu 1 bubnuoreka ITOK https://m.edsoo.ru/00ad9a50
HEOPTaHUYECKUX COEAMHEHHI

49 O0001eHNE U CHCTEMAaTH3aITHs 3HAHUI 1 bubauroreka ITOK https://m.edsoo.ru/00ad9ch?2
Konrponbhas pabora Ne3 o teme

50 "OCHOBHbBIE KJIACCHI HEOPTaHUUECKUX 1 bubauroreka ITOK https://m.edsoo.ru/00ad9ela
coenuHeHu"
[lepBble TOMBITKH KIACCH()UKALIUH

51 XUMMYECKHX 3j1eMeHTOB. Ilonsrue o 1 Bub6mmoreka IIOK https://m.edsoo.ru/00ad9ffa
prnr[ax CXOOHBIX 3JICMCHTOB
Ilepuoanueckuii 3axkon u [lepuonnueckas

52 CHCTEMA XUMHYECKHUX 3j1eMeHToB J1. 1. 1 bubauoreka ITOK https://m.edsoo.ru/00ada52¢
Menpgeneena

53 [Tepropl, TPYIIIbI, TOATPYIIIbI 1 Bbubmmoteka I{OK https://m.edsoo.ru/00ada52¢

54 Crpoenue aTomoB. CoCTaB aTOMHBIX A7Cp. 1 Bbubnumoreka IIOK https://m.edsoo.ru/00ada342
M3otomnbl
CTpoceHue 3JIEKTPOHHBIX 000I0YEK aTOMOB

55 anmemenToB Ilepromuaeckoit cucremsr /1. 1. 1 Bubnuoreka ITOK https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprCTHKa XUMHUIECKOTO dJIEMEHTA

56 1o ero monoxenuto B [leproanaeckoit 1 Bu6numoreka ITOK https://m.edsoo.ru/00ada824
cucteme /1. 1. MenneneeBa
3uauenue [lepnoanaeckoro 3aKoHa st

57 Da3BITHA HAYKH I MPAITHIH. A 1. 1 Bubauoreka LIOK https://m.edsoo.ru/00ada96e
Memnnenees — yd€HBIH, EAaror u
TpaKIaHHH

58 JICKTPOOTPULATEILHOCTE aTOMOB 1 bubnunoreka ITOK https://m.edsoo.ru/00adaab8
XMMHYECKHX DJIEMEHTOB

59 MoHHAas XUMHU4YECKas CBSA3b 1 bubnunoreka ITOK https://m.edsoo.ru/00adac34

60 KoBasieHTHas MONApHAS XUMHUYECKAS CBA3b 1 bubnunorexa ITOK https://m.edsoo.ru/00adaab8

61 iZBSTGHTHaH HCTONAPHAT XUMHICCkas 1 Bbubnunoreka IIOK https://m.edsoo.ru/00adaabh9

62 CTeneHb OKUCIEHUS 1 bubnunorexa ITOK https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

OKHUCIIUTENHHO-BOCCTAHOBUTEIIHHBIC

63 1 Bbub6mmoreka ITOK https://m.edsoo.ru/00adb076
peaxuuu

64 OKHCIIUTENTN U BOCCTAHOBUTEIN 1 bubmuroreka ITOK https://m.edsoo.ru/00adb076

65 KontporkHas pabora Ned 110 Teme 1 Bbub6mmoreka ITOK https://m.edsoo.ru/00adb486
«CTpOGHI/Ie aToMa. XUMHUYeCcKas CBSA3bY»

66 PesepBHrEIi ypox. O6°6queHHe " 1 Bubmmoreka ITOK https://m.edsoo.ru/00adb33c
CUcreMarusaliyus 3HaHUUu

67 PesepBHEIi ypok. O6O6queHHe " 1 Bbub6muoreka IIOK https://m.edsoo.ru/00ad9ch2
CUCTeMaTus3alus 3HaHUUu

68 PesepBHrEIi ypox. O6O6queHHe " 1 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d61c6
CUCTeMaTus3alus 3HaHUUu

OBIIEE KOJIMYECTBO YACOB I10O 68
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9 KJIACC

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

Bcero

KonTponbsnsie
padoThI

IIpakTHueckue
padoThI

JlaTta
H3Y4YeHHs

DieKTpOoHHbIE U POBLIe 00pa3oBaTeIbHbIE
pecypcsl

ITepnoanueckuii 3akoH. [lepuognueckast
crucTeMa XMMUYecKuX 3yeMenToB []. U.
Menpeneena

bubnunoreka ITOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
TIEPUOJIOB

bubmuoreka ITOK https://m.edsoo.ru/00adb6b6

Kiaccudukauus 1 HOMEHKIAaTypa
HEOpraHMYEeCKUX BEIIECTB

bubauoreka ITOK https://m.edsoo.ru/00adb7e2

Busbl xumuueckoi CBSA3U M TUIIBI
KPUCTAJIIMYECKHUX PEIIETOK

bubauoreka ITOK https://m.edsoo.ru/00adbact

Konrponbnas pabora Nel o teme
«[loBTOpeHue u yriryoieHne 3HaHUi
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiaccay

Knaccudukarnms XuMuIecKux peaxiuii mno
Pa3IMYHBIM IPU3HAKAM

Bu6nuorexa ITOK https://m.edsoo.ru/00adbch0

[TonsiTHE O CKOPOCTH XUMHUYECKON PEAKLIMH.
IToHsITHE O TOMOT€HHBIX U F'eTEPOreHHbIX
peaKIusIX

Bu6nuoreka ITOK https://m.edsoo.ru/00adbe9a

[ToHsITHE O XUMHUYECKOM pPaBHOBECHH.
@DakTopbl, BIUAOIINE HA CKOPOCTh
XMMHUYECKOH PEeakIiy 1 MOJI0KEHHUE
XMMHYECKOTO PABHOBECHS

Bu6nuoreka ITOK https://m.edsoo.ru/00adc28c

OKUCIUTEIBHO-BOCCTAHOBHUTEIIBHEBIC peakouu

bubnnorexa ITOK https://m.edsoo.ru/00adcade

10

Teopust 3JIEKTPOTUTHYECKON AUCCOLUALINH.
CuibHBIE U cl1abble AIEKTPOIUTHI

Bbubnmnorexa ITOK https://m.edsoo.ru/00adcd68

11

HonHble ypaBHEHUS peaKIUid

bubmunoreka IIOK https://m.edsoo.ru/00add448

12

XHAMHAYECKHE CBOMCTBA KHUCIOT M OCHOBAHHIA
B CBETE MPEICTaBICHUHN 00
AIEKTPOIUTUIECKON JUCCONUAIIH

bubnunoreka IIOK https://m.edsoo.ru/00add5d8

13

XUMHUYECKUE CBOICTBA CONEN B CBETE
TIPE/ICTABICHUH 00 3IEKTPOIUTHIECKOM
JUCCOLMAINH

Bubmmoreka [TOK https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

ITonsiTre o ruaponu3e conei

bubaunoreka ITOK https://m.edsoo.ru/00add9d4

15

O000111eHNE U CUCTEMATU3AIM 3HAHUI

bubmuoreka ITOK https://m.edsoo.ru/00addd12

16

[pakriueckas padora Ne 1. «Pemrenne
SKCHEPUMEHTANBHBIX 337a4»

bubaunoreka ITOK https://m.edsoo.ru/00addbfa

17

Konrponbnas pabora Ne2 o teme
«OJEKTPOIUTHUYECKAS! JUCCOLUALIUSL.
XUMHYECKUE PEaKIMU B PaCTBOPAX»

bubnuoreka ITOK https://m.edsoo.ru/00addecO

18

OO011as XapaKTeprCTHKa T'aJOreHOB.
XUMHUYECKUE CBOMCTBA HA TIPUMEpPE XJIopa

bubnuoreka ITOK https://m.edsoo.ru/00addfe2

19

XnopoBojgopoa. ConsiHast KUCTIOTa,
XUMHMYECKHE CBOMCTBA, MOTyIECHHUE,
MIPUMEHEHNE

bubauoreka ITOK https://m.edsoo.ru/00ade104

20

[MpakTryeckas pabora Ne 2 no reme
«IlomyueHne consHOM KUCTOTHI, U3ydeHHE €€
CBOMCTB»

bubauoreka ITOK https://m.edsoo.ru/00ade348

21

BrruncieHust o ypaBHEHUSIM XHUMHYECKUX
PpeaKIuii, ecli OUH M3 PEarcHTOB JaH B
H30BITKE

Bbu6nunoreka ITOK https://m.edsoo.ru/00ade488

22

OO11as xapakTeprcTHKa dyieMeHToB VIA-
IPYIIIBI

Bu6numoreka IIOK https://m.edsoo.ru/00ade64a

23

A0TpOonHbIe MOAU(DHUKALIUH CEPHI.
HaxoxneHnue cepbl ¥ €€ coelMHEHUI B
npupoze. XuMHUYECKHE CBOMCTBA CEPBI

Bbu6nuoreka ITOK https://m.edsoo.ru/00ade64a

24

CepoBonopos, crpoeHue, HU3nIecKue u
XHUMHYECKHE CBOMCTBA

Bu6nunoreka ITOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepbl. CepHast Kuciora, pu3nuecKkue
U XMMHYECKHE CBOHCTBA, IPUMEHEHUE

bubnunoreka ITOK https://m.edsoo.ru/00adea28

26

XUMHYECKNE PEAKIIHH, JISKAIIHE B OCHOBE
MIPOMBIIITICHHOTO CIT0Cc00a MOTydEHHs
CEpHOM KUCJIOThl. XUMUYECKOE 3arpsi3HEHUE
OKPYXAaIOIIeH cpeibl COSMHEHUSIMH CepPhI

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

27

Brraucnenne MaccoBoy JIOJIM BBIXOOA
MIPOAYKTA PEAKIHU

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

28

O01mas XxapaKTepHUCTHKA SIEMEHTOB VA-
rpynmsl. A30T, pacpocTpaHeHHe B IPUPOJE,
(usHUecKre 1 XUMHIECKHE CBOHCTBA

bubnunoreka IIOK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adeea6

29

AMMI/IaK, €ro (bHSPI‘IeCKI/Ie 1 XUMHYCCKHEC
CBOfICTBa, TMOJYYCHHUEC U TIPUMCHCHHEC

bubnuroreka ITOK https://m.edsoo.ru/00adf004

30

[pakrrueckas padora Ne 3 o Teme
«[lomy4eHne aMmMuaKa, U3ydeHHe ero
CBOWCTBY

bubmuroreka ITOK https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, e€ GU3nIecKue u
XMMHUYECKHE CBOWCTBA

bubmuoreka ITOK https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHre HUTPATOB M COJICH aMMOHHMS
B Ka4eCTBE MHHEPAIILHBIX YI0OpEHHH.
XUMHYECKOe 3arpsi3HEHNE OKpYyXKarolien
cpefibl COeIMHEHUsIMU a30Ta

bubnuoreka ITOK https://m.edsoo.ru/00adf518

33

docdop. Oxcun pochopa (V) u pochopras
KUCITOTa, QU3MIECKHE U XUMUUCCKUE
CBOICTBA, MOIy4EeHHE

bubaunoreka ITOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue pocdaToB B KauecTBe
MHHEPAIIBHBIX YI00peHui. 3arps3HeHne
IPUPOHOI cpeabl hocharamu

Bu6nunoreka ITOK https://m.edsoo.ru/00adfc20

35

VYriepoa, pacnpocTpaHeHHe B IPUPOJE,
¢du3HUecKHe U XMMHYECKHE CBOWCTBA

Bubnuoreka ITOK https://m.edsoo.ru/00adfd9c

36

Oxcuasl yriaepona, ux usudyeckue u
XMMHUYECKHE CBOMCTBA. DKOJIOINUECKHe
po0JIeMBI, CBSI3aHHbIE C OKCHIOM YIiIepoaa
(V)

Bbubnuoreka ITOK https://m.edsoo.ru/00adfebe

37

YronpHas KUCIIOTa U €€ COTH

Bbu6nuoreka ITOK https://m.edsoo.ru/00ae006¢

38

[pakruueckas padora Ne 4 o Teme
"Tlomy4eHne yriaeKucioro rasa.
KauecTBenHas peaxisi Ha KapOOHAT-HOH"

bubnunoreka IIOK https://m.edsoo.ru/00ae027e

39

[lepBoHayabHEIE TOHATHS 00 OPraHUYECKUX
BEIIlECTBaX KaK O COSAMHEHMIX yriepoaa

bubnunoreka IIOK https://m.edsoo.ru/00ae054e

40

KpemHuii u ero coennHeHus

bubnunoreka ITOK https://m.edsoo.ru/00ae080a

4

[paxTryeckas padora Ne 5. Pemmenne
AKCHEPUMEHTANBHBIX 3a]1a4 110 TEME
«Baxnelimme HeEMeTaIIbl U X COSTUHEHUSDY

Bubmnoreka IIOK https://m.edsoo.ru/00ae0bf2

42

Kontponsnas padora Ne3 mo teme
«Baxnelimme HeEMeTaIIbl U X COSTUHEHUSDY

Bbubnunoreka IIOK https://m.edsoo.ru/00ae0el8

43

OO01mmas XxapakTeprCTHKa XUMHYECKNX
JIEMEHTOB — MeTaIIOB. MeTajuniecKast

Bubmmoreka [TOK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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CBSI3b U METAJUTHYECKas KPUCTAIUTHYECKAS
pemérka. Pu3nyecKue CBONCTBA METAIIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUIECKHUIA DS/l HATPSLKEHU I 1 bubnuoreka ITOK https://m.edsoo.ru/00ae1156
METAJIOB
O061ue crocoObl MOTYYCHUS METAJIIOB.
45 Crnass. BHqHCHeHHf[ 11O YpaBHCHHAM 1 Bub6nuoreka IIOK https://m.edsoo.ru/00ael156
XMMHUYECKHUX PEAKIHIA, €CITH OJUH U3
pEareHTOB COIEPIKUT MPUMECH
46 INoHsATHE 0 KOPPO3HH METAILIOB 1 bubnuoteka ITOK https://m.edsoo.ru/00ae1278
47 I]enoynble METaLIbI 1 Bbu6nuoreka IIOK https://m.edsoo.ru/00ael4b2
48 OKCHIBI ¥ THUAPOKCHUJIBI HATPUS M KaJIHS 1 bubaunoreka ITOK https://m.edsoo.ru/00ael4b2
49 menoliHmeMeanHe METAJLIBT — KafIbITHH 1 1 Bu6nuoreka ITOK https://m.edsoo.ru/00ae15e8
MarHmum
50 BaskHeiiime coeqMHEHNs KaabIns 1 bubaunoreka ITOK https://m.edsoo.ru/00ael5e8
51 O0001IIeHE U CUCTEMATU3AIHS 3HAHUI 1
52 JXéctkocTh BOMBI M CTOCOOBI €€ yCTpaHCHHSI 1 bubmmoteka [TOK https://m.edsoo.ru/00ae1886
53 {Ip%KTquCKa’I paGora Ne 6 o eme " 1 bubaunoreka ITOK https://m.edsoo.ru/00aelae8
KEcTKOoCTh BOJIBI M METO/IbI €€ YCTPaHEHHSI
54 ATIOMUHUI 1 Bbu6nuoreka ITOK https://m.edsoo.ru/00aelc64
55 Amdoteprbie cBoficTBa OKcH/1a 1 1 Bu6nuoreka ITOK https://m.edsoo.ru/00aelc64
THJIPOKCHUJIA
56 Keneso 1 Bubnuoreka IIOK https://m.edsoo.ru/00ae1d86
57 Oxenitel, rpokcust 1 comn skenesa (I1) n 1 bubnunoreka ITOK https://m.edsoo.ru/00ae35e6
xemnesa (111)
58 O06001IEHNE U CHCTEMATA3AINS 3HAHUH 1
[pakrrueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME 1 bubnunoreka IIOK https://m.edsoo.ru/00ae3de8
«BakHelme MeTajIbl U UX COSTUHEHUSD)
BbruncieHust Mo ypaBHEHUSIM XUMUIECKUX
peaKIuii, ecii OJIMH U3 PEarcHTOB JiaH B
60 M30BITKE WM COMEPIKUT TIPUMECH. 1 bubnnorexa ITOK https://m.edsoo.ru/00ae1750
Brraucnenuss MaccoBOU JIOJIM BBIXOJA
MPOJYKTA PEAKIHU
61 O06o00IIeHNEe U CUCTEMATH3AIHS 3HAHUI 1



https://m.edsoo.ru/00ae1156
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Konrponbnas pabora Ned o teme

62 N 1
((Ba)KHeI/IIIII/Ie METaJJIbI U UX COCAUHCHUS

63 Betuectsa u MaTepuabl B NOBCCHCBHOI 1 Bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
JKU3HU YCJIOBCKA

64 z;iﬁflqecme SATPASHEHHE OKpyXatotmen 1 Bu6mmoreka LIOK https://m.eds00.ru/00ae4270

65 Poub XiMuH B pelLICHHH JKOTOTHYCCKHX 1 Bu6nmoteka LIOK https://m.edso0.ru/00ae4270
po0IeM

66 Pesepaislit ypo. O6O6IUH6HH6 " 1 Bu6nmoreka LIOK https://m.edsoo.ru/00ae0d0a
cucreMmartul3anus 3HaHUN

67 Pesepaitbiii ypok. 06065116“6 " 1 Bu6nmoreka LIOK https://m.edsoo.ru/00adb33c
cucremMaTtusanus 3HaHUN

68 Pesepaitbiii ypok. 06065116“6 " 1 Bu6nmoreka LIOK https://m.edsoo.ru/00ad9ch?
cucreMmaTtusanus 3HaHUN
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O ITPOLECCA

OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI OJI51 YUEHUKA

Xumus. 8 knacc/T'adpuernsa O.C., Octpoymos W.I'., Cragkos C.A., AKiimoHepHOE 001IecTBO , M31aTenbecTBO
«IIpocBemieHuey;

Xumus 8 xinacc: yueonuk O.C.I'abpuensn.-3-e u3., nepepad.-M.: JIpoda, 2014.

METOJAUYECKUE MATEPHUAJIbI IJI51 YUUTEJISA

Tabpuenam, O. C. Xumus. 8 xinacc: yaeOHUK i1 001eo0paszoBatenbHbIx yupexaeruid O. C. [adpuensH. -
M.: [Ipoda, 2007.

Choprux MaTEepUAaJIOB MO peann3anin GpeaeparbHOro KOMIIOHEHTa rOCYIapCTBEHHOTO CTaHIapTa O0IIero
oOpa3oBaHus B 00111e00pa30BaTeNbHBIX yUpexIeHUsx Boarorpasckoit obnactu -Bonrorpan: Yautens,
2006.

Tabpuenan, O. C. Xumus. 8 Kiacc: KOHTPOJIBbHBIC U poBepouHble paboTel O. C. I'abpuensH u ap. - M.:
Hpoda, 2003.

Tabpuenan, O. C. Xumus. 8 kiacc: pabodast rerpanb k yaeonuky O. C. I'abpuensua O. C. 'abpuerss, A. B.
Smykosa. - M.: [Ipoda, 2007.

IHMU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
MynbsTUMenuiHBIE 00pa30BaTENbHBIE PECYPCHI.

http://www.chemnet.ru

[azera «XuMus» 1 caiit 1 yaurens «51 uny Ha ypok xumumny» http://him.1september.ru.
Enunas xomreknust LIOP: TIpeamernas kommekims « Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DJekTpoHHass OMOIMOTEeKa y4eOHbIX MaTepHasIoB 1Mo XxuMun Ha noprane Chemnet.
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