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MHOACHUTEJIbBHAS 3AIIMCKA

AnantupoBaHHas paboyas mporpaMmma o XMMUHU JaéT MpeAcTaBIeHHE O 1eNsX, 00Ieil cTpaTernu
00y4eHU s, BOCIUTAHUS U Pa3BUTUS OOYJaIOIIMXCSl CPEICTBAMHU y4€OHOTO MpeaMeTa, yCTaHABINBAET
o0s13aTenbHOE MPEIMETHOE COJIEpKaHKE, TPEeIyCMaTpUBAET paclpeie]IeHHe ero Mo KiaccaM u
CTPYKTYpUPOBAHHUE IO pa3fesiaM U TEMaM IIPOrpaMMbl 110 XUMHH, OIIPEAEISAET KOJUYECTBEHHBIE U
KaueCTBEHHbBIE XapaKTEPUCTUKU COJIEP’KAaHUsSI, PEKOMEHIyeMYIO MOCIIEI0BATEIbHOCTh U3YUEHUSI XUMUH
¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JJOTMKU yUeOHOIo Mpoliecca, BO3PaCTHbIX
ocobeHHOCTel 00yJaronMXCsl, OMpeaensieT BOZMOXKHOCTH MpeAMeTa Ui pealin3aluy TpeOoBaH K
pesyabTaTaM OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl Ha YpOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHus, a Takke TPeOOBaHUH K pe3ynbTaTaM 0Oyd4eHUs XUMUU Ha YpOBHE LieJed n3ydeHus
IIpeIMETa U OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIbHOM JIEATEIbHOCTH 00Yy4arOIIETocss 110 OCBOCHUIO
y4eOHOTO COJIep KaHUS.

3HaHME XUMUHU CIIY)KUT OCHOBOH 1151 (GOPMUPOBAHUSI MUPOBO33PEHHUSI 00YJaIOIIErocsl, ero
MPEJCTaBIICHUH O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT JOPMHUPYEMbIE XUMHEH
IPEJICTAaBIECHHUS O B3aUMOIIPEBPAILEHUSX SHEPTHH U 00 3BOJIOLIMH BELIECTB B IPUPOJE, O MYTAX
peleHus II00aIbHBIX MPOOJIEM YCTOWUUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPEBOM, SHEPreTHUYECKOMH,
MUILIEBON U 9KOJIOTUYECKON 0€301MacHOCTH, TPOOJIEM 3JpaBOOXpaHEHHUSL.

N3yuenne xumuu:

CIOCOOCTBYET peann3aluy BO3MOKHOCTEH ISl CaMOpa3BUTHUSA U (POPMUPOBAHUS KYJABTYPHI JINYHOCTH,
e€ o0mmel u PyHKITMOHAITBHONW TPAMOTHOCTH;

BHOCHT BKJIaJ] B (OPMHUPOBAHHME MBIIUIEHUS] U TBOPUYECKUX CIOCOOHOCTEN 00ydaronmxcs, HaBbIKOB
UX CAMOCTOSTENIbHON y4eOHON AEATeNbHOCTH, SKCTIEPUMEHTAIBHBIX U UCCIIC0BATENLCKUX YMEHUH,
HEO0OXO/IMMBIX KaK B IIOBCEIHEBHOM )KU3HU, TaK U B IPOPECCUOHATIBLHON JIESTENbHOCTH;

3HAKOMUT CO cHelu(UKON HaydHOTO MBILUIEHHUS, 3aK/1a/{bIBa€T OCHOBBI LIEJOCTHOIO B3IVIs1a Ha
€IMHCTBO IPUPO/IBI U YETIOBEKA, SBJIETCSI OTBETCTBEHHBIM 3TAIlOM
B (POpMHPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Yy4aroLMXCs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHHUSI K €CTECTBEHHO -HAYYHBIM 3HaHUSM, K
PHUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIAJl B DKOJIOTHYECKOE 00pa3oBaHUE 00YyJarOMMXCS.

JlanHbBIC HATTpaBJICHHS B OOYYCHUN XUMHUHU 00CCTICUNBAIOTCS CIICIIU (PUKOM CoMlepykaHusl ya4eOHOTO
IpeaMeTa, KOTOPBIH sBJISeTCs MeJarornyecku alalTUPOBAHHBIM OTpakeHHEeM 0a30BOil HAyKu XHUMHUHU Ha
OIIpeaeIEHHOM dTale €€ pasBUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00LIETO 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHCS CUCTEMbI IIEPBOHAYATBHBIX TOHATHI XMMHH, OCHOB HEOPTaHMYECKON XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX OHSATHI OPraHUYECKOW XUMHUH.

Crpykrypa coiepkaHus IporpaMMbl 10 XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO IOJIX0/a K €€
n3yueHuto. CoaeprxaHue CKIabIBacTCs U3 CUCTEMBI IOHATH M O XMMUUECKOM 3JIEMEHTE U BEILECTBE U
CUCTEMBI TOHATUHN 0 XUMUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI 10
IPUHIUITY TOCIIEI0BATEIbHOIO Pa3BUTHUS 3HAHUH Ha OCHOBE TEOPETUYECKUX MTPEICTaBICHUHN Pa3HOro
YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

ITeproanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHAa XMMHH;

— Y4€HHUs O CTPOCHUU aTOMa U XMMHYECKOU CBSI3H;

— MPEICTABJIECHUI 00 IEKTPOIUTHUYECKOM AU CCOI[MAllUK BELIECTB B paCTBOPaX.

Teopernueckue 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE SMIINPUYECKH IOTYYEHHBIX M OCMBICICHHBIX
(aKkToOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JIPYroMy, BBITIOJIHSS (PYHKIIUH
00BsSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUSI U BOBMOYKHOCTEH ITPAKTUYECKOIO IIPUMEHEHUS U
MOJIy4E€HU S U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMBbl IO XUMHUH CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XUMUYECKON
COCTaBJISIIOLICH HaydHOH KapTHHBI MUPA B JIOTUKE €€ CHCTEMHON IPUPO/Ibl, IEHHOCTHOI'O OTHOLLCHUS K
HayqHOMY 3HAHUIO U METOAAM IO3HAHUs B HayKe. V3ydeHre XMMUM POUCXOIUT C NIPUBJICUEHUEM
3HAaHMH U3 paHee U3y4EHHBIX yUeOHbIX MpeaMeToB: «OKpyxaoumi Mup», «buonorus. 5—7 kiaccel» U
«Dwusuka. 7 KIace».



[Ipy n3ydyeHnH XUMHUH TPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XUMUUYECKON HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOHN JIESTENbHOCTH YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOI KyIbTYphl. 3aaadya ydueOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI XUMUYECKUX
3HaHUU — BOXXHEHUIMX (AKTOB, MOHATUIN, 3aKOHOB M TEOPETUUECKUX TTOJIOKEHUM, JOCTYITHBIX
0000IeH N MUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B PUOOIIEHUH K HAyYHbIM MET 01aM
MO3HAHMS IPU U3YYCHHUH BEIIECTB U XUMUUYECKUX PEaKuil, B GOPMUPOBAHUM U PA3BUTUHU
M03HABATEIbHBIX YMEHUN U UX IPUMEHEHUH B yUeOHO-TI03HABATEIBHON U YU€OHO-UCCIIE0BATENBCKON
JIeSITEIbHOCTH, OCBOCHUH ITPAaBHII 0€30I1aCHOT0 OOpAIleHUs C BELIECTBAMHU B ITOBCEIHEBHOM KH3H U.

[Tpu n3ydeHnr XUMHUHU Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHus BaXXHOE 3HAUEHHE TPUOOpenn
TaKHe 1eJI1, KaK:

— (opMHUpOBaHUE UHTEIUIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBON K caMOOOPa30BaHUIO,
COTPYAHHMYECTBY, CAMOCTOSATEIbHOMY IPUHATHIO PEIIEHU, ClIOCOOHOM ajanTUPOBATHCS K OBICTPO
MEHSIOIMMCS YCIIOBUSM XKHU3HU;

— HalpaBJICHHOCTh OOY4EHMs Ha CHCTeMaTHYecKoe PUOOIIEHNE 00yJatoNMXCsl K CaMOCTOSATENIbHON
MO3HABATEIBHOMN JESITENbHOCTH, HAYYHBIM METO/IaM MO3HAHUs, POPMHUPYIOIIMM MOTHUBAITUIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMHUMU;

— obecrieyeHure ycIoBU, CIOCOOCTBYIOIMX MPHOOPETEHHIO 00YJaIOIIMMHCS OMBITA Pa3HOOOPa3HOM
JIeSITETbHOCTH, TO3HAHUSI U CAaMOTIO3HAH U, KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIIHUH ), UMEIOIX
YHUBEpCAJIbHOE 3HAUEHUE U1 PA3INYHbIX BUJIOB I€STEIbHOCTH;

— ¢opmupoBanue 001l HyHKIIMOHATFHONW M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBACHATH U OLICHUBATD SIBJICHUS OKPYKAIOILIET0 MUPa, UCIIO0Nb3Ys 3HAHUS U ONBIT,
MOJTy4E€HHBIE MTPU U3Y4EHUH XUMUH, IPUMEHATh UX MPU peIIeHUU TpoOIeM B TOBCEAHEBHON KU3HU U
TPYAOBOU JIEATEIIBHOCTH;

— (opMupOBaHUE y 00yJarOIIMXCSl TYMaHUCTUUYECKUX OTHOUICHUMN, TOHUMaHUSI LIECHHOCTU
XUMHYECKMX 3HAHUH AJ1s1 BBIPAOOTKU SKOJIOTMYECKH L[€71€CO00pa3HOro MOBEACHUS B ObITY U TPYIOBOH
JIESITEIBHOCTHU B LIEJISIX COXPAHEHMUS CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOJHON Cpelpl;

— pa3BUTHE MOTHBALMH K O0Y4EHHUI0, CITOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHMSI O0IIIEYENIOBEUECKUX 1[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGHIIs U
HAIPaBJIEHHOCTHU JalbHEHIEro o0yueHusl.

OO61ee 9uciIo 4acoB, OTBEAEHHBIX Ul M3y4€HUsI XMMUU Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHus,
cocraBinseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezlenio), B 9 kimacce — 68 yacoB (2 yaca B
HEJIENIO).

COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBbIE XUMHUYeECKHE TOHATHS

[TIpeamer xumMun. Ponp XuMuM B )KU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Tesa U BeleCcTBa.
du3nyuecKre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BelecTB. [loHATHE 0 METO/1ax TO3HAHUS B
xuMuu. YucTeie BemecTBa U cmecu. CriocoObl pa3fienieHus cMecei.

ATOMBI U MOJIEKYNTBI. XUMHYECKHUE dJIeMEHThI. CHMBOJIBI XKMUYECKUX AJIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YYEHUE.

Xumuueckas Gopmyna. BaleHTHOCTh AaTOMOB XUMHUUYECKHX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BenecTB. OTHOCUTENbHAA aTOMHAsl Macca. OTHOCUTENbHAS MOJICKYJIsIpHAas Macca. MaccoBast 10715
XHMHUYECKOI'O 3JIEMEHTA B COCIMHCHUH.

KonnuectBo BemwecrBa. Moiib. MosnsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAaCChl U YU CIIa
CTPYKTYPHBIX €IUHHUI] BelecTBa. Pacuérhl mo opmMysiaM XUMHUYECKMX COCITUHEHUM.

Du3nYecKre U XMMUYECKUE SBJICHUS. XUMUYECKasl peakius U €€ MpU3HaKku. 3aKOH COXpaHEHU s
MaccChl BEIIECTB. XUMHUECKHEe ypaBHEeHUs. Kiaccuukanus XMMIUYECKHX peakuuii (COeAMHEHHUS,
Pa3JIoKEHMS, 3aMEIICHH s, OOMEHa).



Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOU IMOCY/O0i, MpaBUIaMu pabOThI B 1a00paTOpUu U MpuéMaMu OOpaIlieHus ¢
1a0opaTopHbBIM 000pyIOBaHUEM, U3YUCHHE U O CaHHE (PU3NUECKIX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HabmoieHue Gpu3ndeckux (TI1aBJieHUe BOCKa, TasiHUE JIb/a, paCTUpPaHUe
caxapa B CTYyIIKe, KUIIEHHE 1 KOHJIEHCaIMsI BOJIbI) M XMMHUYECKUX (TOpEHHE CBEYH, TPOKATMBaHUE
MEIHOU MPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KHCIIOTON ) SIBJIICHUM, HAOMIOICHUE U ONTMCAaHUE ITPU3H aKOB
MPOTEKAHUS XUMUYECKUX peakiuil (pasioKeHue caxapa, B3auMOJICHCTBHE CEPHOM KHCIIOTHI C
XJIopuaoM Oapusl, pasnoxkenue ruapokcuaa Meau (1) mpu HarpeBaHum, B3aMMOACHCTBHUE Kele3a ¢
pactBopom cosir Meau (1), m3ydenne cmocoO0B pa3ieneHus cMeceil: ¢ TOMOIIBI0 MarHUTa,
¢bunpTpOBaHUE, BHIITAPUBAHUE, IUCTUIUISILINS, XpoMaTorpadus, mMpoBeIeHuEe OUUCTKU TOBAPEHHOI coy,
Ha0JI0/IEHNE U ONMCAaHUE PE3yIbTaTOB MPOBEACHUS OMBITA, UIUTFOCTPUPYIOIIETO 3aKOH COXpaHEHUS
Macchl, CO3JaHuE MOJIeNIel MOJIEKYIl (IIAPOCTEPKHEBBIX).

BaxHeiinmme npeacraBuTe/ M HEOPraHu4ye CKMUX BelleCcTB

Boznyx — cmech razoB. CocraB Bo3zayxa. Kucnopona — anemMeHT u npoctoe BemecTBo. Haxoxnenne
KUCJIOpOJa B IpHupoie, GU3NIecKiue U XMMHUECKIE CBOKCTBA (peakiuy ropeHus ). OKCH/IBI.
[Tpumenenue kucnopoaa. CrocoObl MOTYyYEHHS KUCIOPO/Ia B JIAOOPATOPUH U PO MBIIITIEHHOCTH.
Kpyrosopot kucnopona B mpupoje. O30H — alIoTponHas MO (UKALIUS KUCIOPOa.

TennoBoit 3ppeKT XMMHUUECKOW PeaKnH, TEPMOXUMUUYECKHE YPaBHEHUS], IK30 - U SHJO0TEPMHUYECKUE
peaxkunu. TorminBo: yroyib 1 MeTaH. 3arps3HEeHNE BO3/yXa, YCUJIEHHE MapHUKOBOTro (ipexra,
paspylieHue 030HOBOIO CJIOS.

Bonopon — anemeHT u nnpocroe BewiecTBo. Haxoxxaenue Boiopoaa B pupojie, pu3nueckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHUE, CITOCOOBI monydeHus. KucnoTsl u conu.

Mossipabiii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPAaBHEHHSIM.

dusnueckne cBoKcTBa Bobl. Bosa kak pactBopuTtenb. PactBopbl. HachlllieHHbIE M HEHACHIICHHBIE
pacTBOpHBL. PacTBOpuMOCTS BeniecTB B Bojie. MaccoBas /107151 BEIIECTBA B pacTBOPE. XUMHYECKHE
cBoiicTBa Bojibl. OcHOBaHuUs. Poib pacCTBOPOB B MPUPOJIE U B )KU3HH 4eloBeka. KpyroBopoT BoibI B
npupojie. 3arps3HeHue TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus Heopranndeckux coennHeHnit. Oxeuipl. Knaccudukamus okcuaos:
coneoOpasyronme (OCHOBHBIC, KUCIOTHEIE, aM(POTepHBIE) U HecoleoOpasyronme. HomeHnknatypa
okcu10B. Dusnyeckue 1 XMMUYECKUE CBOMCTBA OKCUIOB. [lorydeHrne OKCUIOB.

OcHoBanus. Knaccudukaius ocHOBaHH: IENOYN U HEpacTBOpUMBIe ocHOBaHMs. HomeHnknaTypa
ocHOBaHMU. DU3NYECKHE U XUMUUYECKHE CBOKMCTBA OCHOBAHUM. [lolydueHnEe OCHOBaHU M.

Kucnorel. Knaccuduranus xucinor. Homenknatypa kucinot. @u3nvecKkue i XAMAYECKHe CBOHMCTBA
kuciot. Psan akrusHoctu metaiuioB H. H. bexerosa. Ionyuenue kucnor.

Comu. Homenknarypa coseil. @usnueckue U XuMudeckue cBoiicta coinell. [lomydenue coneil.

I'eneTnyeckast CBSI3b MEXAY KIaCCAMH HEOPraHMYECKUX COEAMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJIeICHNE COJICPKAHUSI KICIIOPOJIa B BO3AyXe, IOJydeHUe, cCoOOMpanue,
pacro3HaBaHUE U U3y4eHHE CBOMCTB KHCIIOPOa, HAO0IEHHE B3aUMO/IEH CTBH S BEIIECTB € KUCIOPOAOM
U yCIIOBHSI BO3SHUKHOBEHUSI M TPEKpAIliCHHs TopeHus (oxapa), 03HaKoMIIEHHEe ¢ 00pa3iaMu OKCUJIOB U
ONMCaHUE UX CBOMCTB, MOJy4eHHEe, COOMpaHue, paclio3HaBaHHUE U U3ydeHUE CBOMCTB BOJOPOIa
(ropenue), B3aumoielicTBue Bogopoia ¢ okcugaoM meau (I11) (Bo3MOXKHO MCTTOTB30BaHHUE
BHJICOMATEPHAIIOB), Ha0II0JIeHHe 00pa3lloB BEIIECTB KOJTUYECTBOM | MOJIb, MCCIIEIOBaHUE
0COOEHHOCTEN PaCTBOPEHHUSI BEILIECTB € Pa3IMYHON pacCTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C
onpenenéHHON MacCOBOM JI0JIEN PaCTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBUE BOJBI C METaJlIaMU
(HaTpueM u KasbliueM) (BO3MOKHO MCIOJIb30BAaHHUE BUICOMATEPHUAIIOB ), HCCIIEAOBAHIE 00PA3IIOB
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIaCCOB, HAOI0IeHUE U3MEHEHU S OKPACKH MHJIMKAaTOPOB B
pacTBopax KUCJIOT U Iefiouel, u3ydenue B3aumoericteus okcuaa meau (II) ¢ pactBopom cepHoit
KUCJIOTBI, KUCIIOT ¢ METAJUIaMU, PEAKU{ HEUTPAIIM3ALUH, IT0OIy4EHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJJHOTO METAJIJIA IPYTUM U3 pacTBOpA COJIU, PEIICHUE SKCIIEPUMEHTAIbHBIX 3344 110 TEME
«BaxHelme K1acchl HEOPraHUYECKUX COCIUHEHUN.

IHepuonnueckmuii 3akoH u Ilepuoguyeckas cucremMa xumuuyeckux 3aemeHToB /[. U. Menaeeena.
Crpoenne atoMoB. XuMH4YeCKas CBA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PeAKIMHU



[lepBble TONBITKY KIACCU(PUKAIUY XUMUYECKUX 3JIEMEHTOB. [IoHATHE O Tpynmax cXOAHBIX
3JIEMEHTOB (ILEJI0YHbIE U IIETOYHO3EMENIbHBIE METaJUIbl, FaJOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBI€ 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ileprnoandeckas cucrema XuMudeckux siueMeHToB [l M. Menneneesa.
KopoTkonepuoanas u anuHHONepruogHas popmsl [lepuonndeckoil cCTeMbl XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. [lepuoasl u rpynnsl. @U3NYECKUI CMBICI IIOPAIKOBOTO HOMEpa, HOMEPOB IIEPUOAA U
IPYIIBI 3JIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX siep. M3otonsl. DnekTponsl. CTpoeHue 3JIEKTPOHHBIX 000J10UeK
aToMOB niepBbIX 20 xuMuueckux 31eMeHToB [lepuoauueckoii cucremsl [. 1. Menneneesa.
XapakTepucTHKa XUMHUUYECKOTO 3JIEMEHTA I10 €ro MmoJioxkeHuto B [leprnoanyeckoit cucreme /1.

. Menneneesna.

3aKOHOMEPHOCTH U3MEHEHU S painyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIaM U IIEPUOAAM.

3nauenue [lepuoandeckoro 3akoHa u Ilepnonnueckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB JJIS
pazBuTus Hayku U npaktuku. Jl. 1. MenneneeB — yu€HbIN U TpakIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (oJsipHas U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULIATEIEHOCTh
XUMHUYECKHUX 3JIEMEHTOB. MloHHas CBS3b.

Crenens okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuy. [Ipoiiecchl okucaeHus u
BOCCTaHOBJICHHS. OKMCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpas3lioB BELIECTB METAIJIOB M HEMETAJIJIOB, B3aUMO/IEHCTBUE TUIPOKCUAA IIUHKA C
pacTBOpaMu KUCJIOT U ILIEI0YEH, TPOBEACHUE ONBITOB, HIUIIOCTPUPYIOIIMX TPUMEPHI OKUCIUTENIBHO -
BOCCTaHOBUTENBHBIX PEAKLHUI (TOPEHHE, PEAKLIMH PA3IOKEHHUSI, COETU HEHUA).

Mesricnpeomemnuie ceéazu

Peanu3zanus MeXIpeaMETHBIX CBS3EH IPU U3YYEHUN XMMHUHU B 8 KJ1acce OCYILECTBIISIETCS 4epes
HCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATUMN, TAaK U IIOHITUM, SBIISIOIIMXCS
CHUCTEMHBIMH JIJISl OT/IEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

O6ume ecTecTBEHHO-Hay4YHbIE IOHTHUS: HAY4YHBIN (DakT, rMIoTe3a, TEOpHs, 3aKOH, aHAJINU3, CHHTES,
KIacCH(UKAILHS, TEPHOJUYHOCTD, HAOII0AeHNE, DKCIIEPUMEHT, MOACTHUPOBAaHUE, H3MEPEHHE, MOJIEIb,
ABJICHUE.

du3znka: MmaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKINI, U30TOIIbI, PAIUO0AKTUBHOCTb,
MOJIEKYJIa, JIEKTPUUECKUI 3apsil, BELECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBa, Ias3,
¢u3nyeckue BEIMYMHBI, €TUHULIBI U3MEPEHUs1, KOCMOC, IIJIaHETHhI, 3837161, COHIIE.

buonorust: ¢orocunTes, npixanue, bnocdepa.

['eorpadms: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, TOJIE3HBIE HCKOTIAEMBIE, TOTIITUBO,
BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OEPA30BAHMS (BA3OBBII YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSI IPOTPAaMMbI OCHOBHOT'O O0IIIET0 00pa3oBaHUsI JOCTUTAIOTCS B
X0/1e 00yueHHUsI XMMHUU B €IMHCTBE Y4EOHON M BOCIUTATENbHOMN JIEATEIbHOCTH B COOTBETCTBUM C
TPAIULIMOHHBIMU POCCUIICKMMHU COLIMOKYIBTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
IPUHATHIMH B O0IIIECTBE TPAaBHJIAaMH M HOPMaMU ITOBEJICHUS U CITIOCOOCTBYIOT MpoIieccam
CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLMATIM3ALIUU 00y4arOLIXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMH U PACIIMPEHUE ONBITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpuOTHY€CKOr0 BOCIUTAHMS .

IIEHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HacCJIEJHIO,
MOHMMAaHM 3HAUYCHU I XUMUUECKOM HayKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAIETh



JOCTOBEPHOW HH(POPMALIHEH O MEePEIOBBIX JOCTHIKEHUSIX U OTKPBITHSX MHPOBOH M OTEUECTBEHHOU
XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaKJIaHCKOTO BOCIIMTAHUSA:

MPEICTaBICHUS O COLUATIBHBIX HOPMaxX M MPaBUIIaX MEXINYHOCTHBIX OTHOLIEHU N B KOJJIEKTUBE,
KOMMYHHUKATHBHOM KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yueOHO M CCIIeI0BATEIbCKOM,
TBOPYECKOM U JPYruX BHUJAX JAESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JAEATEIbHOCTH
IIPH BBINOJIHEHU U Y4E€OHBIX, TO3HABATEIbHBIX 33/1a4, BBIITOJIHEHUU XUMUUECKIX SKCIIEPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U B3aHMOTIOMOIIH B MPOIIECCE ITOM
y4eOHOM! JeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MIOCTYIKUA CBOMX TOBAPHILEH C
ITO3UIIMH HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUUA TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI

MHPOBO33PEHUYECKHE MPECTABICHUS O BELIECTBE U XUMHUUECKOW PEAKLMH, COOTBETCTBYIOLE
COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U COCTABJISIOIME OCHOBY JJI IOHW MaHUS CYLIHOCTH Hay4yHOU
KapTUHBI MUPA, IPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbBI, B3AHMOCBSI3IX
YEJI0BEKa C MPUPOJHOM CPENO, O PO XUMHUHU B O3HAHUH 3TUX 3aKOHOMEPHOCTE ;

MO3HAaBaTeJIbHbIE MOTHBBI, HAallPaBJICHHbIE HA OJIydeHIE HOBBIX 3HAHUH 110 XUMUU, HEOOXOAUMbIE
JUIsl OOBsICHEHH S HAOJII01aeMbIX ITPOLIECCOB U SBJICHUM, T03HABATENBbHOM, MH(POPMALIMOHHOM U
YUTATEIbCKON KyJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON paboThl ¢ yueOHBIMU TEKCTAMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUUYECKUMHU CPEICTBAMH MH(QOPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K 00y4eHUI0 ¥ TO3HAHMIO, JIF0003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOM U MCCIIEI0BATENBCKON NEATEIIBHOCTH, K OCOBHAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHS 00ydeHHUS B JalIbHEHIIEM;

4) ¢popMuUpoBaHHUS KYJIHTYPbI 3T0POBbS

OCO3HAHME [IEHHOCTH )KM3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3I0POBBIN 00pa3 KU3HU, OCO3HAHUE MTOCICCTBUN U HEMPUITHE BPEIHBIX MPUBBIUEK (YIIOTpeOIeHUS
QJIKOTOJIsl, HAPKOTHKOB, KYpeHUSI), HEOOXOAMMOCTHU COOIOICHHUS MPABHII O€30MTACHOCTH TIPH
oOpallleHUH C XMMUYECKUMU BEIIECTBAMH B OBITY U peasibHOM KU3HU;

5) TPyA0BOr0 BOCIIHTAHMSI:

MHTEPEC K MPAKTHYECKOMY M3y4EeHUI0 PpOoecCcrii U Tpyaa pa3IMuHOro Poja, yBaKEHUE K TPyIy U
pe3yabTaTaM TPYIOBOM JAEATENBHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHU S IPEIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIN BHIOOP MH/IMBHAYAIbHOM TPAeKTOPUHU POAOIKEHHS 00pa30BaHUs € YUETOM
JUYHOCTHBIX HHTEPECOB U CTOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHOW MpoQeccCuOHaIbHOM EeSTeNbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHH I, TOTOBHOCTh
alanTHPOBAThCA B PO(EeCcCHOHATIBHOM Cpesie;

6) 9K0JIOrHY€eCKOTO BOCTIMTAHUS :

HKOJIOTHYECKH 11€JIeCO00pa3Hoe OTHOIICHUE K MPUPO/IE KAK UCTOYHUKY )KM3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMS, TOHUMaHUE IEHHOCTH 3/I0pPOBOT0 U 0€301acHOro oopasza *KHU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PM3NYECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH
cOOJTI0IEHH S TTPABUJT 0€301TACHOTO TTOBEICHUS ITPU pab0Te C BEIICCTBAMHU, a TAKKE B CUTYaIHIX,
YIPOXKAOUMX 310POBBIO U JKU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUSL, TOTy4aeMble TPU U3YUEHUU XUMUU, 1JIs pEeLIeHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOIHOM CPEeOH, ISl TOBBIMIEHUS YPOBHS KOJIOTHYECKON KYyIbTYpHI,
OCO3HAHUS IMT00AIHOTO XapaKTepa 3KOJIOTHYECKHX MpoOiIeM U MyTel UX pelieHus MOCPeICTBOM
METOJI0B XMMHH, IKOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSA UM B MIO3HABATEIbHOM ,
KOMMYHUKATUBHOU M COLIMATIBHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocTaBe meTarnpeAMETHBIX pe3ybTaTOB BBIJACIAIOT 3HAYUMbIE 7151 (GOPMHUPOBAHUSI MUPOBO33PEHUS
oOIeHay4YHble TTOHSTHUS (3aKOH, TEOpus, IPUHLIMIL, TUIIOTE3a, (PAKT, cucTeMa, IPOLecC, IKCIEPUMEHT U
JIpyroe.), KOTOpbl€ UCIOJb3YITCS B €CTECTBEHHO-HAYUHbIX YU€OHBIX MPEIMETAX U MO3BOJISAIOT HA
OCHOBE 3HAaHUM U3 ITUX MPEIMETOB (POPMHUPOBATH MPECTABJICHHE O L[EJIOCTHOIN HayYHOU KapTHHE



MUpa, ¥ YHUBEpCAIbHbIE YdeOHbIC IeHCTBUS (T03HABATEILHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIC),
KOTOpPbIE 00€CIeUunBaIOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOATEIbHOMY TUIAHUPOBAHHIO U
OCYIIIECTBJICHUIO YU€OHOW JeSITeThbHOCTH.

ITo3HaBaTe IbHBIE YHHBEpCcaJbHbIe y4eOHbIe JeHCTBUS

Bba3oBble 1ornyeckue aeiicTBus:

YMEHUS UCIOJIB30BATh MPUEMBI IOTHUECKOTO MBILUIEHHUS TP OCBOEHUU 3HAHUM : paCKPBIBATH CMBICI
XUMHYECKHX TMOHATHH (BBIICIATh UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH B3aMMOCBSI3b C APYTUMHU
HOHATHSMHU ), UCII0JIB30BATh OHATUS AJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI, BHIOUPATh
OCHOBAHUSA U KPUTEPUH JUTSI KIIACCU(PUKALIMM XMMHYECKUX BEILECTB M XU MUUYECKUX PEaKIIUH,
yCTaHaBJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBS3U MEXK/1Yy OOBbEKTaMH U3YYEHUsI, CTPOUTH JIOTHUECKUE
paccyxJIeHus (MHIyKTUBHBIE, IeAyKTUBHBIE, 110 AaHAJIOTUN ), IEJaTh BBIBOJIbI U 3aKIOUYEHHUS;

yYMEHHE MPUMEHSTh B IIPOIecce MO3HAHUS OHATHUS (IPEIMETHbIE U METalpeaAMET HbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCII0JIb3yeMbIE B XUMUHU, TPE0OPa30BbIBATH IIMPOKO
IPUMEHSIEMbIE B XUMUU MOJIETIbHBIE MPEACTaBICHUS — XMMUYECKUI 3HAK (CHMBOJI 2JIEMEHTA),
XuMH4eckas (GopMyna U ypaBHEHHE XUMHUYECKON PEaKIUU — IIPU PEIIeHUH y4eOHO-103HABATEIbHBIX
3a7a4, ¢ y4€TOM ITHUX MOJEIbHBIX IPEICTAaBICHUHN BBISBIISITh U XapaKT€pHU30BaTh CYIIECTBEHHbBIE
INPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUH, BBISBIISATH 00LHE
3aKOHOMEPHOCTHU, TPUUMHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3y4aeMbIX IIpoLieccax 1
SIBJICHUSIX.

Ba3oBble ucciienoBare bcKue 1eiCTBUS

YMEHUE UCII0JIb30BATh IIOCTABJIEHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA IIO3HAHUS, A TAKKE B
KaueCcTBE OCHOBBI /Ul (JOPMUPOBAHUSI TUIIOTE3BI 10 TPOBEPKE MPABUIBHOCTU BBICKAa3bIBAEMBbIX
CYXKIEHUM;

NpHOOpETeHHE ONBITA MO IJIAHUPOBAHUIO, OPTAaHU3AIMH U TPOBEICHUIO YIEHUYECKUX
AKCIIEPUMEHTOB, yMEHHE HAOIIOIATh 32 XOJ0M MPOIecca, CAMOCTOSATENIbHO MPOTHO3UPOBATD €T0
pe3yabTat, GopMyaHMpoBaTh 0OOOILICHHUS U BBIBO/BI IO pe3yJbTaTaM MPOBEAEHHOTO OMBITA,

M CCIIEIOBAHUSI, COCTABIIATh OTYET O MPOJICITAHHON padoTe.

Padora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATh HH(POPMALINIO PA3IUYHBIX BUJIOB U (OpM
MIPEICTaBICHUS, TOJIY4aeMYyI0 M3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJIIpHAs TUTEPATYpa XUMUYECKOTO
CoJIep KaHuUsl, CIpaBOYHbIE MOcoOus, pecypchl MIHTepHeTa), KpUTUYECKH OLIEHMBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAINIO;

YMEHHE MPUMEHSTH pa3IMYHbIe METOIBI M 3aIIPOCHI IIPHU IMMOUCKE U 0TOOpe MHpopManuu u
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BHIITOJIHEHUS y4€OHBIX U [T03HABATEIbHBIX 3a/1a4
oIpeienEHHOro TUIa, IPUOOpPETeHHE OMbITA B 00J1aCTH MCIOJIB30BaHMS MH(POPMALIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHI, OBJIaJICHUE KYJIbTYpOil aKTMBHOI'O MCIOJb30BaHUSI pa3IMUYHbIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (JOPMY IPEJCTaBICHUS HH(POPMALIH U
WJUTIOCTPUPOBATH PelaeMble 3aaul HECIOKHBIMU CXeMaMH, TuarpaMMaMu, IpyruMu GopMaMu
rpadUKy ¥ UX KOMOMHAIIUSMU,

YMEHME HCI0JIb30BaTh U aHAJIM3UPOBATH B ITpoliecce ydeOHOW U MCCIIe0BATENBLCKON IESTEeNbHOCTH
uH(OPMAIMIO O BIMSHUU POMBIIITICHHOCTH, CEJILCKOTO XO3IHCTBA U TPAHCIIOPTA HA COCTOSHUE
OKpYXKarolliel MPUPOTHOU CPEBI.

KoMmMmyHuKaTHBHBbIE YHUBEpPCaJibHbIE Y4eOHbIe JeiiCTBHS:

YMEHUS 33/1aBaTh BOIMPOCHI (B X0Je Auanora u (MJH) IUCKYCCHH) TI0 CYIIECTBY OOCYKIAeMOIl TEMBI,
(bopMyITHpPOBATh CBOU MPEATIOKEHHS OTHOCUTEIBLHO BBITTOIIHEHUS TPEIUIOKEHHOH 3a/1a4H;

YMEHUS MPEICTABIISTh MOJIydeHHbIE PE3YJIbTaThl 1103HABATEIbHOM AEATEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALNIO PE3YIbTATOB BBINOIHEHUS XMMUUECKOTO SKCIIEPUMEHTA
(;rabopaTOpHOrO OIBITA, TAOOPATOPHON PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO
MIPOEKTA);



YMEHUS YIeOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MTO3HABATEIBHON H
M CCIICIOBATEIILCKOM JICSTEIbHOCTH MIPH PEIICHUH BOSHHUKAIONMIMX TPOOJIEM Ha OCHOBE Yu€Ta 00ImX
WHTEPECOB U COTTIACOBAHUS MO3UIUI (00CYKIEHUSI, 0OOMEH MHEHUSMH, «MO3TOBBIC ILITYPMBI»,
KOOPJIWHAINS COBMECTHBIX JICHCTBHI, ONpeielieHue KPUTSPUEB 110 OIICHKE KAYeCTBa BBIMOJTHEHHOMN
paboThI U ApYyTHE).

PeryasiTuBHbIe YHMBepcaJibHbIe ydeOHbIe 1eiCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEAEIATh LENH ACATENbHOCTH, INIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJMPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AEATEILHOCTh, BEIOMpaTh Hanboee
3(peKTUBHBIE CIIOCOOBI pellieHNs Y4eOHBIX U MI03HABATENbHBIX 33/]a4, CAMOCTOSTEIBHO COCTABIIATh MIIN
KOPPEKTUPOBATh MIPEAIOKEHHBIN aJITOPUTM ACHCTBUH IIPU BBINOJHEHNH 331JaHUM C yIETOM IOJIy4EHUS
HOBBIX 3HAaHUU 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATh COOTBETCTBUE
IIOJIy4EHHOTO PE3YJIbTaTa 3asBJICHHOU LIEJIN, yMEHUE UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI,
IIpeaIaracMble B yCIOBUM 3a1aHU.

IMPEJIMETHBIE PE3YJIbTATDBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB M0 OCBOSHUIO 0053aTEILHOTO COJIEpyKaHU s, YCTaHOBIEHHOTO
naHHOH (enepanbHOM paboyeid mporpaMMoil, BBIICTSIOT: OCBOCHHBIE 00yJaIONMIMICS HaydHbIE 3HAHUS,
YMEHHUS ¥ CITOCOOBI ICUCTBUM, criennruuecKue st TPEeAMETHON 00J1aCTH «XUMUSD, BUJIbI
JESTETbHOCTH 10 TOMyYSHHIO HOBOTO 3HAHU S, €r0 MHTEPIpETaIliu, MpeoOpa3oBaHUI0 U TPUMEHEHUIO B
Pa3TUYHBIX YUEOHBIX ¥ HOBBIX CUTYAIUSX.

K xoH1y oOyuenus B 8 kijiacce nmpeaMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIONMXCS YMEHHUIA:

e  PACKPBIBATH CMBICII OCHOBHBIX XUMUUYECKUX TTOHSITHI: aTOM, MOJICKYJIa, XHMHUYECKAM DJIEMEHT,
MPOCTOE BEIECTBO, CIOKHOE BEUIECTBO, CMECh (OTHOPOHAS U HEOJHOPO IHAs), BAICHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHAsi Macca, KOJIMUECTBO BEILECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J10JIsl XUMHUYECKOTO AJIEMEHTA B COETUHEHUH, MOJISIPHBIN 00bEM, OKCHI,
KUCJIOTa, OCHOBAHHME, COJIb, JIEKTPOOTPULATENIBHOCTh, CTEIIEHb OKUCIICHU A, XAMUYECKast
peaxiusi, KiacCH(UKAIUs PEAKIMi: PEAKIINU COCTMHCHI S, PEAKIIUU PA3JIOKCHH S, PEAKIIIU
3aMeIIeHH S, peakuyu OOMeHa, K30~ 1 YHAOTEPMUUECKIE PeaKIuu, TEIIOBOH d(pdeKT peakunw,
PO aToOMa, AJIEKTPOHHBIN CIIOM aToMa, aTOMHAst OpOUTalb, PAINyC aTOMa, XUMUYECKasl CBSI3b,
MOJISIpHAs ¥ HEMOJISIpHAsi KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PaCTBOP,
MaccoBasi I0JIsl BellecTBa (MPOLIEHTHAs KOHIIEHTPAIKsl) B pacTBOpE;

e  WJUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX MMOHSATUN U IPUMEHSTH 3TU MIOH ATUS [IPU
OMMCAaHHU BEIIECTB U X NMPEBPAICHU;

e  HCMOJB30BaTh XUMHUECKYI0 CHUMBOJIHKY Ul COCTaBJIEeHUs (JOpMYS BEUIECTB U YpaBHEHUI
XAMUYECKUX PEAKLH;

e  OMpENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSAMHEHHUSIX, CTETICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHU X, TPUHAIICKHOCTD BEIIECTB K OMPeIeIEHHOMY KIIaccy
COCIMHEHU IO opMyIIaM, BUJI XMMUUYECKON CBS3U (KOBAJIEHTHASI M MOHHAsS) B HEOPTAHUUYECKUX
COCIMHEHUSIX;

e packpbiBath cMbici [lepuoandeckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMaHUE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX JIEMEHTOB OT UX MOJIO)KEHUS B
[lepuoaunyeckoii cucteme, 3aKOHOB COXPAHEHHSI MACChl BEILIECTB, TOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOTO y4YEHHS, 3aKOHa ABOTajpo;

e OIKCHIBATH U XapaKTepH30BaTh TaOIUUYHYIO Gopmy lleprnoanyueckoil CHCTEMBI XUMHUYECKAX
AJIEMEHTOB: PA3IM4aTh MOHITHS «TJIaBHAas oArpymnma (A-rpynma)» u «mobdounas noarpynma (b-
rpynmna)», Maiable U O0JbIMe TEPUObl, COOTHOCHTH 0003HAYEHU I, KOTOPHIE UMEIOTCS B TAONIUIIE
«[lepuoanueckas cucremMa XuMu4yecKkux 3yeMeHToB /. . MenaeneeBa» ¢ Y4MCI0BBIMU



XapaKTepUCTUKAMU CTPOEHMS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj siapa, oOuiee
YHCIIO SJIEKTPOHOB U paclpeiefieHue UX M0 3JIEKTPOHHBIM CI0AM);

K1accu pUITMPOBaTh XUMUUYECKHUE DIIEMEHThI, HEOPTAHUUYECKHE BEIIECTBA, XMMUUCCKUE PEAKIIHT
(0 yKCy ¥ COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEILECTB, MO TEINIOBOMY d(heKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB PA3IMYHbBIX KIIACCOB,
MOATBEPXKAast ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIMX
XAMUYECKAX PEaKIH;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOIO COCTaBa,
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUHN B Pa3IMUYHBIX YCIOBUSX;

BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYKO U MOJISIPHYIO MAaccChl BEILECTB, MAaCCOBYIO OO
XUMHUYECKOTO 3JIeMEHTa Mo GopMyiie COeIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOJUTH PACUETHI IO YPAaBHEHHUIO XMMUYECKOM PEaKIUH;

IIPUMEHSATh OCHOBHBIE OIIEPALIMH MBICIUTEIBHOMN IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011IeHIE, CHCTEMATH3AIU IO, KITaCCU(UKAIMIO, BBISBICHUE MPUYH HHO-CIIEJICTBEHHBIX CBSI3EH

— JUT M3y4EHU s CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUii, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HaHUs — Ha0JI0IeHN e, U3MEepEHN e, MOJIEIIMPOBaHNE, SKCIIEPUMEHT (peaabHBIN U

MBICIIEHHBIN );

e  CJIEJOBATH MPAaBUJIAM M1OJIb30BAHUS XMMHUECKON MOCYI0M U 1a00paTOPHBIM 0 00PYIOBAHUEM, &
TaKKe MpaBUiIaM OOpalleHHs ¢ BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIUSAMH 10 BBITIOTHEHHUIO
71a00paTOPHBIX XUMHUYECKHX OIMBITOB 110 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoIOpO/Ia M KUCIOPOa), IPUTOTOBJIEHHUIO PACTBOPOB C ONPEAeIEHHON MacCOBOM 10J1e
pPacTBOPEHHOTIO BELIECTBA, IIAHUPOBATh U IPOBOAUTH XUMHUUECKHE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT ¢ IOMOLIBI0 MHAUKATOPOB (JIAKMYC,

(deHondrasenH, METHJIOPAHXK U IPYTHE).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne || HaumeHOBaHuMeE pa3fesioB U TEM IIPOIPaMMBbL KonunyectBo yacos OnexrpoHHbIe (LTU(PPOBLIC)
I1/T1 Beeroll Kont- Tpak- 00pazoBaTenbHbIE PECYPCHI
POJIBHBIE ([THYECKUE
paboTsl || paboThI
|P3311e.11 1. [lepBoHayYaJIbHbIe XUMUYECKHE TOHATHUS |
1.1|[Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUA U|| 5 2 bu6nnoreka [JOK
[IPAKTHYECKOW JIESITEIbHOCTH YeI0BeKa https://m.edsoo.ru/7141837c
1.2 |[BemecTBa 1 XUMHUYECKUE PEAKIIUU 15 1 bubnnoreka LIOK
https://m.edsoo.ru/7f41837¢c
|I/IToro 0 pas3zaeny || 20 || |
|Pa3z1eJ1 2. BasxkHeilumMe npeacTaBuTeIM HEOPraHM4YeCKUX BelleCTB |
2.1|Bo3ayx. Kucnmopon. [Torsitue 06 okcuaax 6 bu6nmmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.2 |[Bonopon.lloHsTiE 0 KHCIIOTaX H COMSX 8 1 bu6nnoreka [JOK
https://m.edsoo.ru/7141837c¢
2.3|[Boma. PactBopsl. [loHsiTHE 00 OCHOBaHMSIX ) 1 1 bubnnoreka LIOK
https://m.edsoo.ru/7f41837¢c
2.4 |OcHOBHBIE KITaCChl HEOPTaHUYECKUX 11 1 1 bu6motexa LIOK
COCMHCHMIT https://m.edsoo.ru/7#41837¢c
|I/ITor0 0 pasaeny || 30 || |
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Ne || HammeHoBaHMe pa3fenioB ¥ TEM MPOTPAMMBI KonuyectBo yacos DnekTpoHHbIE (IU(PPOBHIE)
/1 Beeroll Kont- Tlpax- oOpa3oBaTebHbIE PECYPCHI
POJILHBIC THYECKHE
paboThl || paGoThI
Pasneu 3. [lepuoanueckuii 3akon u [lepuoanueckasi cucrema xumu4e ckux 3JjemeHnros /1. U.
MemnnesieeBa. CTpoeHre aToMOB. XUMHYeCKAasl CBSA3b. OKHUCINTEIbHO-BOCCTAHOBUTEILHBIE PeaKIUi
3.1|[lepuonnueckuii 3axoH u [lepuoamueckas 7 bubmoreka [IOK
crcTeMa XUMUYEeCKuX deMeHToB . . https://m.edsoo.ru/7#41837¢c
MeneneeBa. CTpoeHue aTomMa
3.2 | XuMudeckas cBsi3b. OKUCIUTEIBHO- 8 1 bu6nmnoreka [JOK
BOCCTAaHOBUTEIILHBIC PEAKIIUU https://m.edsoo.ru/7141837c
lroro mo pazaeny 15 bubmotexa LIOK
https://m.edsoo.ru/7141837c
Pe3epBHOE BpeMs 3 buomoreka [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
IMOYPOYHOE IINTIAHUPOBAHUE
8 KJIACC
Ne Tema ypoka KosmmuectBo yacos | Hara DJIeKTpOHHBIE
n/n Beero| Komr- | Ilpak- |/"3Y1€ udposre
posbHbIe| THYeckue || HAA oOpa3oBaTenbHbIC
paboThl | paboThI PECYPCRI
1 [[Ipenmer xumuu. Ponb XuMuu B KU3HU bu6nuoreka [JOK
yenoBeka. Tenma u BemecTBa https://m.edsoo. ru/ff0
d210c
2 |Ilomsarme o MeTomax MO3HAHUSA B XUMUHU bu6nmoreka [JOK
https//m.edsoo. ru/ff0
d227e
3 |[lpaxrmueckas padorta Ne 1 «[IpaBmita bubnmoreka [IOK
paboTHI B 1TAOOPATOPUH U TIPUEMBI https//m.edsoo. ru/ff0
oOpaiteHus ¢ 1a60paTOPHBIM d23dc
000pyIOBaHHEM
4 [Yucteie BemecTBa 1 cMecH. CiocoOb! bubmmoreka [IOK
pazneneHus cmecei https://m.edsoo.ru/ff0
d26ca
5 |lIpakruueckas padota Ne 2 «Paznenenue bubnmoreka [IOK
cMeceit (Ha mpuMepe OYUCTKA https://m.edsoo. ru/ffo
MTOBAPEHHOI CON )» d28c8
6 [ATOMBI U MOJIEKYIIBI bubnuotexa LIOK
https://m.edsoo. ru/ff0
d2a6c
7 [Xumudeckue 371eMEeHTHI. 3HAKH bu6nmoreka [JOK
(CHMBOJIBI ) XHMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0
d2be8
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beeroll Kont- Tpak-  ||13y4e udpoBsie
porbHEe| THUecKue || AT oOpa3oBarebHbIe
paboThI | paboTsI PeCYpCrI
8 |[[IpocTeic U CIOKHBIE BEIIECTBA 1 bubmuoreka [IOK
https//m.edsoo. ru/ff0
d2a6c
9 [ATOMHO-MOJIEKYIISIPHOE YdEHHE 1 bu6motexa LIOK
https//m.edsoo. ru/ff0
d2d50
10 [3axoH IMOCTOSHCTBA COCTAaBa BEIICCTB. 1 Bu6nuoreka [JOK
Xumndeckas Gopmyna. BajseHTHOCT https//m.edsoo. ru/ff0
aTOMOB XUMHYECKUX DJIEMCHTOB d2eae
11 [|OTHOCHTENBHAS aTOMHAs Macca. 1 bu6nmoreka [JOK
OTHOCHTEIbHAS MOJICKYJISIpHAsT Macca https//m.edsoo. ru/ff0
d323c
12 (MaccoBas 10l XAMHYECKOTO DJIEMEHTA 1 bu6nmmoreka [JOK
B COEIUHEHNHU https//m.edsoo. ru/ff0
d350c
13 |[KoanuecTBo BemmecTBa. MoJib. 1 bubmuoreka IIOK
MossipHas Macca https://m.edsoo. ru/ffo
d5230
14 |®usndeckre U XUMHYECKUE SIBIICHUS. 1 Bbu6nuoreka [JOK
XuUMHUYeCcKast peaKiusl https//m.edsoo. ru/ff0
d37fa
15 |[[Ipu3Haku 1 yCIOBHUS IPOTCKAHUS 1 bubmoreka [IOK
XUMHYECKHX PeaKini https//m.edsoo. ru/ff0
d3al6
16 |[3akoH COXpaHEHUS MacChl BEIIECTB. 1 bu6nmoreka [IOK
XUMHYECKUE YpaBHCHUS https://m.edsoo.ru/ff0
d3b88
17 |Beruncnenus Koau4decTBa, MacChl 1 bubmuoreka IIOK
BEIICCTBA 110 YPABHCHHUAM XUMHUYECKUX https://m.edsoo. ru/ffo
peaxuuit d5708
18 |Knaccuduxanus XMMUYECKUX peakKiuit 1 bubmumotexa LIOK
(coearHEeHUS, PA3IOKEHHU S, 3aMEIICH NS, https://m.edsoo. ru/ffo
obmeHa) d3f34
19 |M. B. JIoMOHOCOB — yu&HBIi- 1 bubmoreka [IOK
sHnuKIoneauct. O0o0IeHNe U https://m.edsoo.ru/ff0
cHCTeMaTH3aIys 3HaHuH d40c4
20 [KonTpomnbHas padota Nel mo Teme 1 1 bubnnoreka LIOK
«BelecTBa U XUMUYECKUE PEAKIIUI https//m.edsoo. ru/ff0
d4290
21 [Bo3myx — cmech razoB. CocraB 1 bu6mmotexa LIOK
BO3ayxa. Kuciaopom — ayeMeHT u https://m.edsoo. ru/ffo
npoctoe BeecTBo. O30H d448e
22 |Ddusmyeckue U XAMUYECKUE CBOIMCTBA 1 bu6nuoreka [JOK

KucIopoza (peakinu OKUCICHUS,

https://m.edsoo. ru/ff0
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beeroll Kont- Tpak-  ||13y4e udpoBsie
porbHEe| THUecKue || AT oOpa3oBarebHbIe
paboThI | paboTsI PeCYpCrI
| ||ropeHHe). [onstue 06 okcuaax || || || || ||d4614
23 [[CiocoObI TOTydeHHS KHCIIOPOia B 1 bubmuoreka [IOK
na0opaToOpUH M MPOMBIIITICHHOCTH. https//m.edsoo. ru/ff0
[MpumeHeHue Kucnopoaa d497a
24 TenmoBo# YPPEKT XUMHIECKOH 1 bubnnoreka LIOK
peaKiuu, IOHIATHE O TEPMOXUMHUYECKOM https://m.edsoo. ru/ffo
YpaBHEHHH, K30~ ¥ HIOTEPMUYECKUX d4790
peaKnusx
25 |TormmmBo (HedTh, yroib U METaH). 1 bubnnoreka LIOK
3arpsi3HEHHE BO3/yXa, CIIOCOOBI €0 https://m.edsoo. ru/ffo
PEIOTBpAICHUS d4cda
26 ([Ipaxruueckas padota Ne 3 mo reme 1 1 bu6motexa LIOK
«[TonydyeHue u coOMpaHue KUCIOPO/Ia, https://m.edsoo. ru/ffo
U3y4EHUE €r0 CBOWCTB» d4ae?
27 (Bomopoa — »JIeMEHT U POCToe 1 bubmuotexa LIOK
BemiecTBO. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0
d4ddo
28 Ddusmyeckue U XMMUYECKUAE CBOIMCTBA 1 bubmuoreka [IOK
Bojioposa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0
d4ddo
29 [[ToHsTHE O KACIIOTaX M COJISIX 1 bubmmoreka [JOK
https://m.edsoo. ru/ffo
d50d2
30 [|CriocoObI moTydeHust BOJOPO/A B 1 bubnmoreka [IOK
naboparopun https://m.edsoo. ru/ffo
d4ddo
31 |[IpakTuueckas pabota Ne 4 o reme 1 1 bubmuotexa LIOK
«[lonyyeHue u coOupaHue BOJIOPOa, https//m.edsoo. ru/ff0
H3y4EHHE €r0 CBOWCTBY» d4f42
32 |Mounsipublii 00BEM Ta30B. 3aKOH 1 bubmuoreka [IOK
ABorazipo https//m.edsoo. ru/ff0
d542e
33 |Berumncienus 00béMa, KOJIUYSCTBA 1 bubmmoreka [JOK
BEIIECTBA Ta3a 110 €ro H3BECTHOMY https://m.edsoo. ru/ffo
KOJIMYECTBY BEIECTBA WK 00BEMY d55a0
34 ||Berumciaenust 00bEMOB Ta30B 11O 1 Bu6nuoreka [JOK
YPaBHEHUIO PEAKIIMK Ha OCHOBE 3aKOHA https//m.edsoo. ru/ff0
00BEMHBIX OTHOILICHUH Ta30B d5708
35 |dusnueckre ¥ XUMUUYECKHE CBOMCTBA 1 bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0
d587a
36 [CocraB ocHoBauwuii. [TonsiTne 00 1 bu6nmoreka [JOK
WHJIMKaTOopax https//m.edsoo. ru/ff0
d59e2
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beero| KonT- [pak- |13y uugpossie
porbHEe| THUecKue || AT oOpasoBarenbHbIC
paboThI | paboTsI PeCYpCrI
37 |Bona kak pactBopuTenb. Haceimennbie uf 1 bu6nmoreka [JOK
HEHACBHIIIEHHbIE pacTBOPHI. MaccoBas https//m.edsoo. ru/ff0
JI0JISI BEIECTBA B PACTBOPE d5b40
38 [[Ipakrrueckas padborta Ne 5 mo Teme 1 1 bubnmoreka [IOK
«[IpuroToBiIeHHE PACTBOPOB C https//m.edsoo. ru/ff0
ornpeaenéHHON MacCOBOM J10Jeil d5eba
pPAacCTBOPEHHOTO BEMIECTBAY
39 |[KonTpoasHas padota N2 1o Teme 1 1 bubnmoreka [IOK
«Kucnopoa. Bogopona. Boga» https//m.edsoo. ru/ff0
d6342
40 [|Okcuapl: cocTaB, KIaccuQUKaIms, 1 bubnmoreka [IOK
HOMEHKIIATypa https//m.edsoo. ru/ff0
d664e
41 |TlomyueHue U XUMHYECKHE CBOMCTBA 1 bubmuotexa LIOK
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https//m.edsoo. ru/ff0
OKCHJIOB d664e
42 |OcHoBaHwms: cocTaB, KIacCu puKarus, 1 bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0
d67ca
43 |TloyueHne ¥ XUMHUYECKUE CBOMCTBA 1 bubmuoreka [IOK
OCHOBaAHUI https://m.edsoo. ru/ffo
dé67ca
44 |KucnmoThl: cocTaB, KiIaccuPuKaIus, 1 Bu6nuoreka [JOK
HOMEHKIIATypa https//m.edsoo. ru/ff0
dfee2
45 |TlomyueHue 1 XMMHYECKUE CBOMCTBA 1 bubnuotexa LIOK
KHCIIOT https//m.edsoo. ru/ff0
dfee2
46 (Comnu (cpenHue): HOMEHKIATYPA, 1 bubmuoreka [IOK
CIOCOOBI TOTYYSHU S, XAMUUECKIE https//m.edsoo.ru/00a
CBOWCTBa d9474
47 |TIpakTraeckas pabota Ne 6. Pemenne 1 1 bu6mmotexa LIOK
HKCIIEPUMEHTAIBHBIX 337124 I10 TEME https://m.edsoo.ru/00a
«OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX d9b7c
COCTUHEHU )
48 |l'enermyeckas CBSI3b MEXIY KIaccaMu 1 bubnuoreka LIOK
HEOPraHUYECKHX COCAMHCHHM https//m.edsoo.ru/00a
d9a50
49 [O6o0meHne 1 cucTeMaTr3alus 3SHaHU I 1 bubmuoreka IIOK
https//m.edsoo.ru/00a
d9ch2
50 [KontpoasHas pabota Ne3 no teme 1 1 bu6nuotexa LIOK

"OCHOBHBIE KJ1acChl HEOPraHMYECKUX
COECMHEHNN"

https//m.edsoo.ru/00a
d9ela
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beeroll Kont- Tpak-  ||13y4e udpoBsie
porbHEe| THUecKue || AT oOpa3oBarebHbIe
paboThI | paboTsI PeCYpCrI
51 ([IepBbie MONBITKH KIACCHPHKAITAH 1 bubmuoreka [IOK
XUMHUYECKHX 3JIeMeHTOB. [loHsTre o https://m.edsoo.ru/00a
TPYIIaxX CXOJHBIX HIEMEHTOB doffa
52 ([lepmomuveckuii 3aK0H U 1 bu6motexa LIOK
[leproaudeckas cucTeMa XAMHYECKHX https//m.edsoo.ru/00a
snemenToB J[. 1. Menaeneena dab2c
53 ||[lepropl, TPYNIIBI, TOATPYIIIBI 1 bubnmoreka [IOK
https//m.edsoo.ru/00a
da52c
54 |Ctpoenne atomoB. CocTaB aTOMHBIX 1 bubmoreka [JOK
syaep. M3oTorbl https//m.edsoo.ru/00a
da342
55 [CTtpoenue aneKTpOHHBIX 000104YeK 1 bubmoreka [IOK
aToMOB 2sieMeHTOB [lepuoamueckoii https://m.edsoo.ru/00a
cucremsl JI. Y. MenaeneeBa daébc
56 |XapakrepucTrka XHMHYECKOTO 3eMeHTal 1 bubnmoreka [IOK
110 €ro MoyokeHuo B Ileproauaeckoit https://m.edsoo.ru/00a
cucreme /1. 1. MeneneeBa da824
57 (3nauenue Ileproguueckoro 3akoHa Ajs 1 bub6muotexa LIOK
pasBUTHS HayKu | TipakTukd. 1. 1. https://m.edsoo.ru/00a
MeneneeB — yd€HBIN, TIEIaTOT U da96e
rpakIaHUH
58 |2nexTpooTpUIaTeTFHOCTh AaTOMOB 1 bubnmoreka [IOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00a
daab8
59 [Monnas xumudeckasi CBSI3b 1 bubmoreka [IOK
https//m.edsoo.ru/00a
dac34
60 [[KoBaneHTHas MmoJsipHas XMMUYECKast 1 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00a
daab8
61 |KoBaneHTHas HEMOJISIPHAS XUMHYECKast 1 bu6mmotexa LIOK
CBS3b https://m.edsoo.ru/00a
daab9
62 [[CTeneHb OKuCICHUS 1 bubmuoreka IIOK
https//m.edsoo.ru/00a
dae28
63 [OxucIuTEIbHO-BOCCTAHOBUTEIIBHEIC 1 Bbu6nuoreka [IOK
peakiuu https://m.edsoo.ru/00a
db076
64 (OxucmuTeny U BOCCTAaHOBUTEIIH 1 bu6nmmoreka [JOK
https//m.edsoo.ru/00a
db076
65 [Konrponsmas paGora Ned o Teme 1] 1 | | [BuGmoTexa LIOK
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/m Beero|| Kont- [pak- |13y uugpossie
porbHEe| THUecKue || AT oOpasoBarenbHbIC
paboThI | paboTsI PeCYpCrI
«CtpoeHue aroMa. XUMHUYECKast CBSI3b» https://m.edsoo.ru/00a
db486
66 ||Pe3epBHBII ypok. O600mEHNE 1 1 bubnmnoreka [IOK
CHCTeMaTH3aIKsl 3HaHU I https://m.edsoo.ru/00a
db33c
67 [[PesepBHBIi ypok. O000IICHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aIlMs 3HAaHU I https//m.edsoo.ru/00a
d9ch2
68 ||Pe3epBHBII ypok. O000mEHE 1 1 bubmmoreka [IOK
CHCTEMATHU3AIIUS 3HAHUI https://m.edsoo. ru/ffo
d61c6
OBIIEE KOJIMYECTBO YACOB IT1O 68 4 4
[MTPOTPAMME

IIpoBepsiemble TPeOOBAHUSA K pe3yJbTaTaM OCBOCHHUS OCHOBHOM

oOpa3oBaTeibHOM MporpamMmal (8 Kiacc)

Kon [TpoBepsiemMble TpeIMETHBIE PE3YIbTaThl OCBOSHUSI OCHOBHOW 00pa3oBaTebHON
MIPOBEPSEMOTO MpoTrpamMMbl OCHOBHOTO OOIIETO 00pa3oBaHUs
pe3ynbTaTa

1 Ilo Teme: "TleppoHayanbHble XUMUYECKUE MOHATUSA"

1.1 pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSATHN: aToOM, MOJEKyna,
XUMUYECKHI  3JEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(ogHOpOIHAsT M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHAas U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JOJTsI XHMHYECKOTO DJJIEMEHTa B COCAWHEHHH, MOJISIPHBI 00BeM, XHMHYECKas
peakuus, KiacCu(UKalus peakiuii: peakiui COeIWHEHUS, PeaKIUU Pa3I0KeHUs,
peaKkuuy 3aMelCHUs, PEaKIUud OOMEHa, H9K30- W HHAOTEPMHYECKHE PEaKIUU,
TerIOBOM A(eKT peakiuu, pacTBOp, MaccoBas JOJiA BeliecTBa (TIPOIICHTHAS
KOHLIEHTpPALKsI) B paCTBOpPE

1.2 UJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHSATHI U MPUMEHSTH 3TH
MOHSTHSI TPH ONTMCAHUH BEIIECTB U WX IPEBPALICHI I

1.3 WCIIONIb30BaTh XUMHUUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (OPMYNT BEIIECTB W
YPaBHCHUM XMMUYECKUX PEAKLIUI

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YIEHHsI, 3aKOHA ABOTaIpoO

1.5 OTIPEENIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAUHEHUSX

1.6 KIacCu(UIIMPOBATh XMMHUYECKUE PEaKIUU (IO YKUCITY M COCTaBy y4acCTBYIOIMX B

PEaKy BEILECTB, MO TEIIIOBOMY (D QeKTy)
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1.7

BBIYHCIIATD OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MaCChbl BCHICCTB

1.8

BBIYMCIIATH MAaCCOBYIO JOJIH0 XMMHUYECKOTO 3JIeMEHTa 10 (GopMysie COeAUHEHUs,

1.9

BBIYHCIIATE MAaCCOBYIO OOJIO BEIICCTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHO-HAyYHble METO/Ibl MTO3HAHUs - HAOII0IeHUe, U3MEPEHNE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (pEallbHbII U MBICIIEHHBIN )

[To Teme: "Baxuneiinme npeacTaBUTENN HEOPTaHUYECKUX BEILECTB"

2.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHH: OKCHJ, K1CJI0Ta, OCHOBAHUC,
COJIb

2.2

OTIpENIeNATh MPUHAUIEKHOCTh BEIIECTB K ONPEAEICHHOMY KIaccy COCIUHEHUH 10
(dopmymnam

2.3

K1accupUIIMPOBaTh HEOPraHUUECKUE BEIIECTBA

24

XapakTepu30BaTh (ONUCHIBATh) OOIME XUMUYECKHE CBOWCTBA BEILECTB Pa3IMUHBIX
KJIacCcoB, TOJATBEP)KJIasl OINHUCAHME MPUMEpPaMH MOJIEKYJISPHBIX YpaBHEHUI
COOTBETCTBYIOLIMX XMMHUYECKUX PEAKIIUN

2.5

IIPpOrHO3UpPOBATH CBOMCTBA BCUICCTB B 3aBUCHUMOCTH OT UX KAYHECTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMPOTCKAHU A XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ B Pa3/IMYHLBIX YCIIOBUAX

2.6

CIIEZIOBAaTh TMpPaBUJIAM IIOJIb30BAHUS XUMHUUYECKOM MOCYIOH M J1abOpaTOPHBIM
o0OpyIoBaHMEM, a TakoKe MPaBHJIaM OOpAIICHUSI C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSAMHM TIO BBIMOJHEHHUIO Ja0OpaTOPHBIX XMMHYECKMX OIBITOB IO
MOJYYCHHUI0O U COOMpPAHUIO Tra3000pa3HbIX BEUIECTB (BOJIOpOJa M KUCIOpPOa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACICHHOW MacCOBOM JOJE€Hl pacTBOPEHHOIO
BEIECTBA, IUIAHUPOBATh U  IPOBOJUTh XUMHUYECKME OSKCHEPUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH U KHCIOT C MOMOIIBI0 MHANKATOPOB (JIAKMYC,
(deHoNpraTenH, METHIIOPAHK U JPYTHE)

2.7

IMPpOBOJAUTH PACYCTHI 110 YPABHCHUIO XUMHYECKOU PCaKnu

[Io Teme: '"lleppogmueckuit 3akoH u llepmogmyeckass cucTtemMa XUMHYECKHUX
snementoB .M. MenneneeBa. CrtpoeHue aToMoB. XUMHUYECKas CBSI3b.
OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC pEAKIIUU"

3.1

PACKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHSTHUN: PO aToOMa, 3JIEKTPOHHBIN
CIIOM aToMa, aTOMHasi OpOWTajb, PaIUyC aTOMa, XUMUYECKasi CBs3b, MOJSPHAS U
HETOoJIsIpHas KOBAJICHTHAs! CBS3b, AJIEKTPOOTPULIATEIBHOCTh, HOHHAS CBS3b, HOH,
KaTHUOH, aHUOH, CTETIEHb OKUCIICHUS

3.2

KHaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTHI

3.3

ONHCHIBATh W Xapakrepus3oBarh Tabmuunyio ¢opmy Ileproamueckoit cucTembl
XAMHYECKHX DJIEMEHTOB: Pa3nyarh MOHATHS 'TIaBHas moarpynmna (A-rpynma)" u
"moGouHas noxarpynmna (b-rpynna)", "maneie" u "Gonbume" nepuobl

3.4

packpbiBaTh cMbici [lepuoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB OT HUX
nonoxeHus B [lepuoanueckoii cucreme




3.5

COOTHOCHUTH 0003HAUYEHHUsI, KOTOpble nMeroTes B Tabnuue "Tlepuoauueckas cucrema
xumuueckux snemeHtoB .M. MengeneeBa" ¢ 4YKMCIOBBIMH XapaKT€pUCTHKAMU
CTpPOCHUSI aTOMOB XHMHYECKHUX SJIEMEHTOB (COCTaB M 3apsi siapa, oOIee Yucio
3JIEKTPOHOB U PACIIPECIICHUE UX IO JIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATE CTCIICHL OKUCIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHHUAX

3.7

OIIPCACIIATL BHUJ XUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B HCOPIraHHUYCCKUX
COCINHCHHAX

IIpoBepsiemMble 3J1eMeHTHI cogepxkanus (8 kiaacc)

Kon

[IpoBepsieMblii 3IEMEHT COAEPKAHUS

HepBOHa‘laJII)HI)Ie XUMHUYECKUEC IMOHATUA

11

[Ipeamer xuMuu. Ponb XMMUM B KM3HU YE€IOBEKa. XMMHA B CHUCTeMe Hayk. Tena u
BemecTBa. Ou3nueckue CBOMCTBA BEIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

Ilorsarue o METOJAax ITO3HAaHHA B XHMHUH. Yucteie BCIICCTBA M CMCCH. Croco0bI
pasaCiICHusA cMmeceit

1.3

ATOMBI M MOJEKy/Ibl. XUMHUYECKUEe 31eMeHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
IIpocTele U cI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YdEHHE

1.4

Xumuyeckas (opmyna. BaneHTHOCTP AaTOMOB  XMMHMUYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemecTB. OTHocuTeNnbHas aToMHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 40JIs1 XMMHUUYECKOIO 3JIEMEHTA B COCIMHEHUH

1.5

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
YHClla CTPYKTYPHBIX €IWHUI] BelecTBa. PacueTsl Mo ¢opMynaM XUMHUUYECKUX COETUHEHHUI

1.6

dusnueckrue M XUMHUYECKHE SBIICHUs. XUMUUECKas peakius U ee MPHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BeleCTB. XMMHYECKUEe ypaBHeHHUs. Kiaccudukanus XuMHUYECKUX
peakiuii (coeAMHEeHHU s, pa3I0oKEeHUsI, 3aMeIeHHs, 0OMEHa)

1.7

XUMUYECKUM SKCIIEPUMEHT: 3HAKOMCTBO C XUMUUYECKOU MOCY/Oii, C TpaBUiiaMu padoThHI B
nabopaTopuu U MpUeMaMu OOpallieHHs ¢ JJaOOpaTOPHBIM O00OPYIOBaHUEM, U3YyUEHUE U
onucaHue (U3MYECKUX CBOWCTB 0Opa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOIECHUE
¢usnueckux (MIaBleHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KHUIIEHHE U
KOHJIEHCAIlHsI BOJbI) U XMMUYECKUX (TOPEHHUE CBEYH, NPOKATIMBAHUE METHON IIPOBOJIOKH,
B3aMMO/JICIICTBUE MeJa C KHCIOTOW) SBJIEHWM, HAOMIOJEHUE U OINHMCAHHE MPHU3HAKOB
MPOTEKAHUS XUMUUYECKHX peakuuil (pa3noxkeHue caxapa, B3aMMOJCHCTBHE CEpPHOU
KUCIIOTBI C XJIopujioM Oapus, pasnoxkenue ruapokcuaa memu (II) mpu nHarpeBanuwm,
B3aUMOJICHCTBHE Xene3a ¢ pactBopoMm cos Meau (II), uzydeHue crmocoOoB pasieieHus
cMeceid (C TMOMOINBIO MarHuTta, (UIBTPOBAaHWE, BBIMAPUBAHUE, U CTHIUIALUS,
xpomarorpadusi), MPOBEICHNE OYHCTKA IOBAPEHHON COJM, HAONIOJEHUE U ONHCaHUE
pEe3y/IbTaTOB MPOBEACHUS ONBITA, HJUIIOCTPUPYIOILETO 3aKOH COXpaHEHUs Macchl,
CO3JJaHHMEe MOJIeNIell MOJIEKyIT (IIAPOCTEPKHEBBIX)

Baxuelinme npeacTaBUTeNI HEOPraHMYECKUX BELIECTB




2.1

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kucimopoa - 3j€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xucinoposa B mnpupoje, ¢u3nueckue U XMMHUUYECKHE CBOWCTBA (peakiuu
ropenus). Oxcuapl. Ilpumenenue xkucrnopoaa. CrocoObl TOMYy4eHHS KUCIOpOJa B
nmabopaTopur W TPOMBIIUIEHHOCTH. KpyroBopot xucnopoma B mpupome. O30H -
IJIOTPOITHAS MOAU(UKAIIMS KHCIIOPOAa

2.2

TeroBoit 3(dekT XUMHUECKON peakiMu, TEPMOXHMHYCCKHE YPaBHEHHS, O5K30- H
SHAOTEPMHUYECKHE peakuu. TOmIuBO: yroib U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHUIICHUE
MapHUKOBOTO 3(hekTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon - nsnemMeHT W mpoctoe BemecTBO. HaxokaeHue Bogopojia B MPUPOJIE,
¢u3rYecKkue U XMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObl moydeHus. Kucimorel u
coJin

2.4

Mounsipablii 00beM Ta30B. PacueTsl Mo XUMUYECKUM ypaBHEHUSIM

2.5

dusnueckne cBolicTBa BOoAbl. Boma kak pactBoputens. PactBopsl. HacellieHHBIE U
HEHACBILIEHHBIE pacTBOPBI. PacCTBOpUMOCTH BELIECTB B BOJE. MaccoBas 10715 BEIECTBA B
pactBope. XHUMHUYECKHE CBOIcTBa BOAbl. OcHOBaHMsA. Ponb pacTBOpoB B mpupoae U B
XKU3HU denoBeka. KpyroBopot Bozibl B ipupoze. 3arpsizHeHne nNpupoaHbix Bod. OxpaHa u
OYKCTKa IPUPOIHBIX BOJ

2.6

Knaccuduranms nHeopranmdeckux coeaumHennii. Oxcuasl. Knaccmduramms OKCHIOB:
coseoOpasyronme (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIE) M HECOJIeo0pa3yroIme.
Homenknarypa oxcuaoB. dusnueckue M XUMHUYECKME CBOMCTBA OKCUIOB. llomydeHue
OKCHJIOB

2.7

OcnoBanus. Krnaccudukanuss OCHOBaHWM: WIEIOYM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenxnarypa ocHoBanuil. @dusnueckue © XUMUUYECKHE CBOMCTBA OCHOBAaHHUIL.
[Tonydyenue ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa xucnor. @usndeckue U XMMHUYECKUe
cBoiicTBa kucnoT. Pan akruBHoctn MetamioB H.H. bekerosa. Ilonydenue kucnor

2.9

Conu. Homenknarypa coineil. dusnueckue U XuMuueckue cBoiicta coseil. Ilomyuenue
coJlen

2.10

I'emeTnyeckas CBS3b MCXKAY KiIaCCaMH HCOPraHU4YCCKUX COCIMHEHUM
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XUMUYECKUM SKCIEPUMEHT: KaueCTBEHHOE OIpEeeNieHUe COJepKaHus KHUCIOpoda B
BO3[yXe, TOJIydeHHe, coOupaHue, pacrno3HaBaHHE M HM3YyYCHHE CBOWCTB KHCIOPOJA,
Ha0JIl0/IeHWE B3aMMOJEWUCTBHUS BEIIECTB C KUCJIOPOJOM M YCIOBHUS BO3HUKHOBEHHS U
MpeKpaIieHus: TopeHus (moxapa), 03HakOMJIEHHEe ¢ 00pa3llaMi OKCHUJIOB U OMHCAHHE UX
CBOWCTB, TIOJy4eHHE, cOOMpaHHe, paclio3HAaBaHWE W U3yYEHHE CBOWCTB BOAOpPOJA
(ropenue), B3aumoeiicTBue Bojgopoaa ¢ okcugaom meau (II) (Bo3mMokHO MCITOIB30BaHHE
BHJEOMATEepUaioB), HaOmoaeHue oOpa3loB  BEHECTB  KOIUYECTBOM |  MOIb,
UCCIIeZIOBaHUE OCOOEHHOCTEH pPAacTBOPEHMS BEIIECTB C PAa3MYHONW PaCTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOW MacCOBOM JI0JIEW pacTBOPEHHOIO BEILIECTBA,
B3aMMO/ICHICTBHE BOABI C METAJUIaMU (HATPUEM M KajiblleM) (BO3MOKHO MCIOJIb30BaHUE
BHJIEOMATEpUAJIOB), ONPEIACIEHUE PpAacCTBOPOB KHUCJIOT U ILIEJIOYEH C IOMOILIBIO
WHJIMKaTOpPOB, MCCIIEJOBaHUE OOPa3l0B HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
Ha0NIIO/ICHUEe WM3MEHEHUsI OKPACKd HWHJIMKATOPOB B PACTBOpPAX KUCIOT W IIEIOYEH,
n3ydenue B3aumopaencTBus okcunaa meau (II) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT C
METAJJIaMH, pPEaKuui HEeWTpalu3allu, T[OJIYyYeHHE HEPACTBOPUMBIX OCHOBAHHM,




BBITECHEHUE OJJHOTO METajllIa IPYTUM M3 PAacTBOpa COJH, PEIieHUE IKCIIEPUMEHTATBHBIX
3a1a4 1o TeMe "BaxHeilnme Ki1acchl HEOPraHMUECKUX COCTMHEHUN"

3 Ilepuonnueckuin 3akoH u Ilepuonnueckas cucrema XuMHYecKuX diaeMeHToB [I.M.
Menpeneena. Ctpoenue aTOMOB. Xumuueckast CBSI3b. OKUCITUTENBHO-
BOCCTaHOBUTEJbHBIE PEAKIIUU

3.1 IlepBble MONBITKM KIACCU(PUKALIMM XUMHUUYECKUX »diieMeHTOB. I[loHsTHe o rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U ILIEJIOYHO3EMEIbHBIE METAJUIbI, TaJOI€Hbl, HHEPTHBIE
rasbl). DJIE€MEHTbI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHbI U TUIPOKCHIbI

3.2 [lepuonuueckuit  3akoH. Ilepuoamueckas cucrema xXumMuuyeckux »dyemeHTtoB J[.M.
MengeneeBa. KopoTtkonepuonnas u jyimaHonepuoanas gopmsl [lepuoandeckoii cucTemsl
xumuueckux 3yemMeHToB .M. MenneneeBa. Ilepuonsl u rpynnbl. @U3NYECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI JIEMEHTA

3.3 Crpoenne aromoB. CocrtaB aromHbIX saep. M3zoronbel. Onekrponsl. CrTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 3IeMeHTOB lleproamueckoit
cucrembl .M. MenneneeBa. XapakrepucTHka XUMHYECKOTO »JJIEMEHTa IO €ro
nonoxxenuto B Ilepuognyeckon cucreme [I.M. Menneneesa

3.4 3aKOHOMEPHOCTH W3MEHEHHMS pajnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIITMYECKUX
U HEMETAUTMYECKUX CBOWCTB IO TpymmnaM H mepuojam. 3HadeHue llepmommyeckoro
3akoHa U llepuoanyueckord CHUCTEMBI XMMUYECKUX DJIEMEHTOB Il Pa3BUTHUA HAYKH M
npakrtukd. /.M. Menenees - yueHbIN U IpaKJaHUH

3.5 Xumuaeckas CBSI3b. KoBanentHas (monsipHass HEMOoJIsIpHAasi)  CBS3b.
DNeKTpOOTPUIATEIbHOCTh XMMUYECKUX 3JIeMEeHTOB. VIoHHas CBs3b

3.6 Cremnenn OKHCJICHHA. OKHCITHTENIHFHO-BOCCTAHOBUTEIILHBIE peaKinu. HpOI_[CCCBI
OKUCJICHHS U BOCCTAaHOBJICHU . OKMCIUTEIN M BOCCTAHOBUTEIIH

3.7 | XUMHYECKMH SKCIEPUMEHT: M3yudeHHE OOpasOoB BEIIECTB METANIOB M HEMETAJUIOB,
B3aMMO/ICHCTBUE TUJPOKCHJA LIMHKA C pacTBOpaMU KUCJIOT M IIEJIOYeH, MpOBEJICHUE
OIBITOB, WJUIIOCTPUPYIOIMX HPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(ropeHue, peakiu pas3ioKeHUsl, COETUHEHUST)

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YUEHUKA
Xumust. 8 knacc: yaed. st oomeodpazoBarenbHbix yupexaenuit / O.C. ['abpuensH. - 3-¢ us.,
ctpeotun. - M.: llpoda, 2022. - 286 c.

Xumus. Kiacc: yue0. s odmeoopazoBarenbHbIX yupexaeauii / O.C. [abpuensH. - 3-¢ u31., CTPEOTHII.
- M.: lpoda, 2022. - 288 c.
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