MYHHUIUIIAJIBHOE BIOJKETHOE OBILIEOBPA30OBATEJ/JBHOE YUPEXK/JEHUE
«MAJJIOBUJHEHCKASI CPEJHAS OBIIIEOBPA3OBATEJIBHAS IIKOJIA
UMEHU CEJIMMOBA MYCTA®bI BEUCOBHUYA»
BAXUUCAPANCKOI'O PAMOHA PECITIYBJIUKHA KPBIM

PACCMOTPEHO COI''TACOBAHO YTBEPKIEHO
Ha 3acegannu HIMO 3aMecTuTeNb AUPEKTOpa Hupexrop
ITpoTokomn Ne no YBP MBOY «MajnoBuaHEHCKas
JI.B.TutoBa T.b.CeiiTBenuena COLII um.Cenumosa M.B.»
« % 2024 1. « » 2024 r. 3.9.CelimameToBa
[Tpuxka3z Ne or__.  2024r.

PABOYAS ITPOT'PAMMA

(ID 5104653)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

JUIs1 oOyuarommxcs 8 — 9 kimaccoB

YUYUTEJIb: Yurnukosa FOnus AnexkcanapoBHa
KATEI'OPUA: C3/0

COCTABJIEHA na ocHoBe (penepaibHOl 00pa30oBaTEIbHON MTPOTPAMMBI
ocHoBHOTO 00111eT0 06pazoanus (POIT OO0).

¢. ManoBuanoe, 2024r.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, PEACTABICHHbBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETNOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuU Ha€T MNPEICTABICHUE O MEJsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazzuenaM M TeMaM NPOrpaMMbl O XHMHH, ONpPENEseT KOJIUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro  Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpPeAeNsieT BO3MOXKHOCTH TMpeaMeTra s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHWS B OOYYCHHH XUMHUU OOCCIICUMBAIOTCS CIIEIU(PUKON
COJIep)KaHHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIMMUCSI CHUCTEMBI IMEPBOHAUAJIBHBIX MOHSITUNW XHUMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHuYeCKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TIpPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHECHUS U TIOJTYUYECHUSI N3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX TpeameToB: «Okpyxaromuii mup», «buomorus. 57
KJ1acch» U «Pu3uKa. 7 KIaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPhI. 3aa4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHUCTEMbl XUMHUECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K
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HAyYHBIM METOJaM MO3HAHUS MPU U3YYEHUH BEUIECTB U XUMHUYECKUX PEaAKIUH, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENFHOCTH, OCBOCHUHU MPaBHII
0e30MmacHOro o0paInieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycloBHil, CHOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0o MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBaHne y OOydaromxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEHIECTB. ArpEeraTHOE COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunyeckasi popmyina. BareHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasl Macca. MaccoBast 1011 XUMHUECKOTO JIEMEHTA B COEAMHEHUU.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKasi peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTUHEHUs, pa3IoKEHUs], 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu 0OpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nMYecKuX CBOWCTB 0O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HaOI0/IeHNe
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XMMHYECKUX peakuuid (pas3siokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
U3yYeHHE CMOCOOOB pa3/eNICHHs CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, TPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOCGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJeH MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI
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MOJIyYeHHUs] KUclopoda B J1abopaTOpuud W IPOMBINUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. Kuciorsr
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurens. PacTBOpBIL.
HacpilieHHbIE M HEHACBIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHre NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcujnoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHOcTM MetaimioB H. H. bekerona.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHUE
WX CBOWCTB, IMOJYy4YeHUE, COOMpaHUE, PACMO3HABAHWE W W3YYCHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
UCITI0JIb30BAaHUE BUIECOMATEPUAJIOB), HAOIOACHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM u
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
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00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIO/IEHUE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOYEH, N3YUEHNE B3aUMOJECHCTBUS
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaJIn3aluy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJljla IPYyTUM U3 PacTBOpPA COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TEME
«BaxHeiine KIacchl HEOPTraHUYECKUX COCTUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoanyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WU. MenpeneeBa. CtpoeHue atomMoB. XHMHYECKasi CBA3b.
OKHCIUTEBLHO-BOCCTAHOBUTEJIbHbIC PeaKIIUH

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpyNIax CXOJIHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUABI
U TUAPOKCHUJIBI.

[lepunonnuecknii 3akoH. [lepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB /.
. MenaeneeBa. KoporkonepuoaHas u JiuMHHonepuoanas popmel [lepuoauueckoi
cucteMpl xumudeckux anemeHtoB JI. M. MenneneeBa. Ilepuonapl W Trpymiibl.
DU3NYECKHil CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnsl. Dnexktponsl. CtpoeHne
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — y4yé€Hbli U
rpaKJaHuH.

Xumuueckass cBsi3b. KoBasieHTHas (ToJisipHAsE W HEMOJSIpHasl) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TMJPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEAEHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mescnpeomemmoie ceazu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX



MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBINH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOIEHHE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaZOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MYECKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPObI, OJIE3HBIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KAJIBLIUS U UX COCTUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHIBI XWMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIUMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMUYeCKUX peakluii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
¥ COCTaBy YYAacCTBYIOIIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckOpocTH xuUMUYeckod peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIMSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKIHH W IOJOXKEHUE XHUMHYECKOTO

paBHOBECHS.
OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBienue YpaBHEHH

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OanaHca.
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Teopus 3AEKTPONTUTUIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanuy. CHIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHbIE W COKpAIIEHHbIE HMOHHBbIE YypaBHEHUs peaknuil. CBOMCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(x10pHuaa HATPpUS ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTPOLIECCA AUCCOLUALIMH KUCIIOT, IEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (FOpEHUEe, PEAKIUU PA3I0KEHUS,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  MOMOIIBIO
KA4E€CTBEHHBIX PEAKLIUNM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOECTBIE
C MeTajulaMM, HeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JleicrBue xiaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesloBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IIPUPOJIE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIOTPONHbBIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENM KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MPeACTaBUTES
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pPEaKlrH, JEKAlUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOc0o0a MOMy4YeHUsi CepHOM KucioThl. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue ceppl U €€ COCNUMHEHUHW B TpUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.
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OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIEHUA. A30T, paclpOCTpPaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U npuMeHnenue. Coiu aMMOHMUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKue U XUMHUYECKHe
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcrnonb30BaHuE HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOA0EMOB). docdop, amIoTponHbIE
moaudukanuu docdopa, uznyueckre U xumudeckue cpoiictBa. Okceun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIEC CTETICHN OKUCIIEHUS. Y TIIEpO/1, ATTIOTPOIHBIE MOIU(DUKAIUHY,
pacnpocTpaHeHue B MpUpoJe, (PU3NUECKHEe U XUMHUECKHUE CBOICTBa. AncopOuusi.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (QuMyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJY4YEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUMoTe3a TI00ATBHOTO MOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KHCIIOTa U €€ COJM, MX (PU3MYecKHe UM XHMMHYECKHE CBOWCTBA, MOJyYEHHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonab3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCTMHECHUMU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npumeHeHue. CoeuHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCuIe
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJB30BAaHUE B OBITY, B
MPOMBIILICHHOCTH. BakHellne CTPOUTENIbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHUE 0Opa3IOB HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
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UX TIPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUW (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHUAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YyYEeHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOMN KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
IpOTEKaHus, O3HAKOMIIEHHWE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yI0oOpeHui, MoJlydeHHe, COOMpaHne, paclio3HaBaHUE U W3YUYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIHWM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHLIEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HU3Y4YCHHE MOJIeNied KpPUCTAUIMUYECKUX pEeHIETOK anamasa,
rpadura, QymiepeHa, O3HaAKOMJIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, paclioO3HaBaHUE M M3YYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOBEJICHUE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BaxkHeillne HeMeTauibl U HX
COEJIMHEHUSD.

MeTayibl 1 MX COeIMHEHU S

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTrajuindeckasi CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CIOCOOBI TIONy4eHUsT MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounbie MeTauibl: monokeHue B [leprognueckoil cucTeMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusi M Kanusd. [IpuMeHeHHue MIeTOYHBIX METAIOB U HX
COEJIMHEHUH.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
ITepuonnueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzeneesa, cTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi U
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Kanblus. Baxkneime coequHeHUs KalnbIus (OKCHI, TUIPOKCHI, colin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxoOKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUsA, aTIOMUAHUS, TMHKA, xere3a (1)
u skenesa (I1), mexu (1), mHabmogeHne W ommMcaHHEe MPOIECCOB OKPALIHBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublugd (BO3MOXKHO UCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «Baxueiime
METAJLTBI U UX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKaroWEel cpeapl (MpelesbHas IOoMyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

H3y4deHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanusi MEXNpeIMETHBIX CBS3€M MpU W3YyYeHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
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OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINH (DaKT, rUMoTe3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaINOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUIN 3aps, IPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCUCTEMA, MUHEPAIBHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/JIbI, TOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBI 1O
XUMHUHU HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTalOTCS B XOJ€¢ OOyYeHHsS XUMUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, MPUHATHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yYaOIIUXCSl.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW TMO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTAlMM U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTPpHOTHYECKOTO BOCTIMTAHUSA

LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HAaclelHi0, MOHUMAHMsS 3HAYEHUS XUMUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
NEPENOBBIX JOCTHXKEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOMH, yd4eOHOMCCIIEIOBATEIBCKOM, TBOPUECKON U IPYTHX BUIAX ACITEILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATETLHOCTH TPH BBITOJIHEHUU
y4€OHBIX, IO3HABATEIbHBIX 33/a4, BBINOJIHEHUUM XMMHYECKHUX DSKCIEPUMEHTOB,
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CO3JaHUM Y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIIH
B MPOIECCE ATON yueOHOM AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBApUINEH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJII TTIOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aHMMOCBSI34X YEJIOBEKAa C
MPUPOIHON CPESOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKON KYyJIBTYpPhI, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI00O3HATENIbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEIOBATEIbCKOU
NeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JTaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU MHW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUH U
HETPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBa)KE€HUE K TPYAY U pe3ysbTaTaM TPYJ0BOU AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TNPEIMETHBIX 3HAaHUM 1O  XUMHH, OCO3HAHHBIA  BBIOOP
WHJUBUAYAJTLHOU TPAECKTOPUHU MTPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHANTBHON CPEJIE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAaHUE LEHHOCTH 3JI0POBOr0 U
Oe3omacHOro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IEHHOCTH COOIIOAEHUS
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npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TMOJIy9aeMble TPH M3YYCHHH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJIeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTAaTOB BBIICISIIOT 3HAYUMBIC LIS
dbopMHpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, IPUHITHII,
runore3a, (akT, CUCTEMa, MPOIECC, OHKCIEPUMEHT U JpPyroe.), KOTOpbIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpPEeAMETaX M IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHHUIO U OCYIIECTBICHUIO YYEOHOM
JIESITETbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

YMEHUSI HCIOJb30BATh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITh WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), HUCIOJIb30BATh
TOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YEHMS,
CTPOUTH JIOTUUECKUE PACCYyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbBIC, 10 aHAJIOTHUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOYCHUS;

YMEHHE TMPUMEHSATh B TNPOLECCEe TNO3HAHMS MOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUU 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 3371a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BaTh CYILICCTBEHHBIE
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CICJACTBEHHBIE CBSI3M U
MIPOTUBOPEYHS B U3y4aeMbIX ITPOLIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
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YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHUI;

NpUOOPETEHUE ONbITA IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJ0M Ipoilecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MPOJIETTaHHOM padoTe.

Pabora ¢ nundopmanmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U HWHTEPHPETUPOBATH HH(OOpPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JHUTEpaTypa XUMUYECKOIO COJEpXkaHUS, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NMPUMEHATh Pa3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIECIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO MCIIOJIb30BAaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPUPOSHOU
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHS 33J1aBaTh BOMPOCHI (B XOJ€ Iuaiora v (Min) IUCKYyCCUM) MO CYIIECTBY
oOcykgaeMol TeMmbl, (OPMYIHPOBATH CBOM TMPEIVIOKEHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeNlaTh MpPe3eHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIEOBATEIbCKOM  JACSATENIBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TpPOoOJeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTrJIacOBAHUS
no3unuil (00cyXaeHusi, oOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
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COBMECTHBIX JCHCTBUM, OIpeACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHUE CaMOCTOSTEILHO OMPENEITh IENH NEATeIbHOCTH, TUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVUCTBUM TIIPU BBINOJHEHWM 33JaHAA C YYETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON 1N, YMEHHE
UCIIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMUCS Hay4yHbIE 3HAHUS, YMEHHUS M CIOCOOBI
JNEUCTBUN, crnenupuyecKkue s MpeAMETHOW obmactu «XUMHS», BUJbI
JNEATEILHOCTH IO  TOJYYEHHWI0O HOBOTO 3HAaHWSA, €ro HWHTEPIpEeTaIlny,
peoOpa30BaHUIO U MPUMEHEHUIO B PAa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pacKpbeIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSATHH: aTOM, MOJICKYJIa,
XUMUYECKUN 3JIEMEHT, ITPOCTOE BEIMIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPOTHAS
¥ HEOJTHOPOJIHAS ), BAICHTHOCTh, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJII XUMHUYECKOTO
DJIEMEHTa B COCIMHEHUU, MOJISIPHBIH OOBEM, OKCHJ, KHUCJIOTAa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIIATEILHOCTb,  CTENEHb  OKUCICHHWS, XUMUYECKas  peaKius,
KJaccu(uKaIys peakiuii: peakiuy COCAMHCHHS, PEAKIIUN Pa3IOKCHUS, PEaKIIun
3aMEIIEeHUsI, PEaKIMi OOMEHa, 3K30- U JHJAOTEPMHUYECKHE PEaKIMH, TEMIOBOU
aekT peakiuu, SIPO aToMa, IICKTPOHHBIA CJIOM aroMa, aTOMHAs OpOWTallb,
paanyc aToMa, XMMHYECKasi CBSI3b, MOJIAPHAS U HETOJSPHAs KOBAJICHTHAS CBSI3b,
WOHHAs CBSA3b, HOH, KaTHOH, aHWOH, pacTBOpP, MaccoBas JOJs BEIIeCTBa
(mpolieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX TIOHITHI U TPUMEHSTH 3TH
MIOHSTHUS TIPH OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCITOJI30BaTh XUMHUYCCKYI0 CHMBOJIMKY JUIS COCTaBIICHHUS (OPMYN BEIICCTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHUCJICHHS DJIEMEHTOB B OWMHAPHBIX COCIUHCHUSIX, MPUHAIJICKHOCTh BEIIECTB K
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ONpeNeNEHHOMY KJIAacCy COCAMHEHHH 1o (opMysaMm, BHUJI XUMHUYECKOH CBSI3U
(KOBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;

packpeiBath cMbIci [lepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOJTNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX
nonoxkenuss B lleproanyueckoil cucteme, 3aKOHOB COXPAaHEHUs MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTraapo;
ONHKCHIBaTh U XapaKTepu3oBaTh TabmuuHyo (opmy llepuoamueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpymna (A-rpynmna)» u
«mobounast moarpynna (b-rpynma)», manbie U OoJbIINE MEPHOABI, COOTHOCHUTH
o0o3HaueHUs, KOTOpble wuMeroTcss B Tabmuue «llepumoguueckas cucrema
xumudeckux anemeHToB JI. M. MeHaeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLiee 4ucio
AJIIEKTPOHOB U PACIPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOPraHWMYECKHWE  BEILECTBa,
XUMHUYECKUE PEaKUH (II0 YUCITy U COCTAaBY YYACTBYIOIIMX B PEAKIUU BEILECTB, 110
TeroBoMy b dEKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIACCOB, TMOATBEpPKIAs ONUCAaHUE MPUMEPAMH MOJIEKYJSPHBIX ypaBHEHUI
COOTBETCTBYIOINX XUMUYECKUX PEAKIIMIA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, IMPOBOJAUTH PACUETHI 10 YPABHEHHIO XWMHUYECKON
peakuuy;

PUMEHSTH OCHOBHBIE ONEPALIUU MBICIIUTEIbHOMN AESITEIbHOCTH — aHAIIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHHe, CHUCTEMAaTU3allulo, KIacCU(UKAIIUIO, BbBISABICHUE
IPUYHUHHO-CJIEICTBEHHBIX CBA3€M — I U3YUEHUS CBOMCTB BELIECTB M XUMUYECKHUX
peaxiuii, eCTeCTBeHHO-HAYYHbIE METOJIbl MO3HAHMUS — HAOIIOJCHHUE, W3MEpPEHHE,
MOJICJINPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICJIEHHBIN);

CJIeI0OBaTh MpPaBWJIAM TIOJIb30BAaHUS XMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
000OpyZ0BaHUEM, A TaKKe MpaBUiiaM OOpaIIeHHs C BEUIECTBAMU B COOTBETCTBUH C
UHCTPYKIHUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJyYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJAA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIEHHONM MacCOBOM [J0J€d PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH M MPOBOJAUTH XUMHUYECKHE OIKCIEPUMEHTHI IO
pacno3HaBaHUIO PaCTBOPOB IIEJI0UEH U KUCIOT C MOMOIIBIO HHANKATOPOB (JIAKMYC,
dbenondranent, METHIOPAHK U JPYTHE).
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K koHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pPacCKphIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHITHI: XUMUYECKHUI 3JIEMEHT, ATOM,
MOJIEKYJa, WOH, KAaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHHUS, XUMHUYECKas
peaKiysi, XMuMUYEeCKasl CBsI3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOLUALMS,
peakluy HOHHOTO OOMEHa, KaTalau3aTop, XUMUYECKOE paBHOBECUE, OOpaTHUMbIE U
HEoOpaTUMBbIe peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE peakuy,
OKHUCJIUTENIb, BOCCTAaHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIHMS,
aMm(pOTEepHOCTh, XMMHYECKasi CBA3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECcKas),
KpUCTaJUIMUECKasi Pel€TKa, KOPPO3Usl METAJIOB, CIIABbl, CKOPOCTh XUMHUYECKOU
peakiuu, npeaenbHo nonyctuMas konuentpanuns [IIK BemecTsa;
WUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITUN U IPUMEHSATH 3TH
MIOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;
UCIOJIb30BaTh XMMHUYECKYIO CHMBOJMKY JJIsi COCTaBlieHUS (OpMyJ BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONpPENENATh BAJIEHTHOCTh W CTENEHb OKUCIEHUS XUMUYECKHX D3JEMEHTOB B
COEIMHEHHAX Pa3IU4YHOr0 COCTaBa, MPUHANJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COE€MHEHMH 10 (popMysam, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAsI, MOHHAS,
MeTaJUInYecKasi) B HEOPraHMYECKUX COENMHEHMSIX, 3apsj] HMOHAa MO XUMUYECKOH
bopmyIe, xapakTep Cpe/ibl B BOJHBIX pACTBOPaX HEOPraHUYECKUX COETMHEHHM, TUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbica  [lepumommueckoro 3akoHa JI. WM. MeHugeneeBa wu
JEMOHCTPUPOBATh €ro MOHKMMaHUE: OIMUCHIBATh M XapaKTepHU30BaTh TAOIUYHYIO
bopmy Ileproguyeckoil CUCTEMbl XMMUYECKUX 3JEMEHTOB: pPa3iMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
Oonblllie TMEpPUOAbl, COOTHOCUTH OOO3HAYEHUs, KOTOpblE HMEITCS B
NEPUOANYECKON TabnmuIe, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpe/iesieHle UX 1Mo JIEKTPOHHBIM CJIOSIM), 0OBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUMN B Mpejiesiax MajblX MEPUOIOB U
IJIABHBIX TOATPYIII C YYETOM CTPOEHUS UX AaTOMOB;
KJIACCU(PUIIMPOBATh  XUMHUECKHE  DJIEMEHTbl, HEOPraHWMYECKHEe  BeIleCTBa,
XUMUYECKUE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TEeIIOBOMY J(DQeKTy, M0 U3MEHEHUIO CTEINEeHEH OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATh) 00IIME U crenuduueckrue XMMHUYECKHe CBOMCTBA
MPOCTBIX M  CJOXHBIX  BEIIECTB, IOJATBEpP)KIas OMNHCAHWE MpUMEpPaMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;
COCTaBIISAITh YPABHEHUS JJIEKTPOJUTUYECKON ITUCCOIMAIMM KHUCIOT, IIEI04er u
COJIEH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUSI pEeaKI[Mii MOHHOTO 0OMEHa, YpaBHEHUS
peakuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKOM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOXXHOCTHU
MPOTEKAHNS XUMUYECKHUX MMPEBPAILLICHUI B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1Mo ¢Gopmysie COEIUHEHHUs, MacCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

COOJII0JIaTh TpaBWja TMOJB30BAHUS XMMHUYECKOM TMOCynod U J1abopaTOpHBIM
o0opyioBaHUEM, a TaKXKe IMpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIMUSIMUA TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);
MPOBOAUTH PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB pPa3IUYHBIX
BEILIECTB: PACIlO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbbhar-, TUIAPOKCUI-UOHBI, KAaTUOHBl aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

MPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTENBHOMN IESITEIbHOCTH — AaHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CUCTEeMAaTU3alINIO, BBISIBIICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — ISl U3YUYE€HUs CBOWMCTB BELIECTB U XUMUYECKUX PEAKIUN, €CTECTBEHHO-
HAay4HbIE METONbl TO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE,
HKCHEPUMEHT (PeanbHbIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMeHnoBanue
(undposbie)
n/  pa3sgesioB H TeM Bcer  Kourpoubu IIpakTnyeck
oOpa3oBaTe/ibHbIE
I NMpOorpamMmsbl 0 ble padoThI ue padoThbl
pecypchbl
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus —
Ba)KHast 00JIaCTh
bubmuoreka [JOK

€CTCCTBO3HAHHUA U

11 5 2

https://m.edsoo.ru/7f418

MPaKTUYECKOU 37¢
JEATCIIbHOCTHU T
YyeJIOBEKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Wroro mo pazneny 20
Paznen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB
Bos3nyx.
Kch}cI)X on bubmuorexa [JOK
2.1 poZL. 6 https://m.edso00.ru/7f418
ITousiTue 00
37c
OKCHIax
Bonopona.llonaru bubnuoreka [IOK
2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢
Bona. PacTBopbl. bubnuotexa [JOK
2.3 [Toustue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAaHUAX 37¢
OCHOBHBIE
KIIACCHL bu6mmorexa [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX 37¢
COCIMHEHU I -
Hroro o pazneny 30

Paspnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKMCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKITUH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepuonnueckuii
3aKOH U
[Iepnonnueckas
cHCTeMa bu6mmoreka [IOK
3.1 7 https://m.edsoo.ru/7f418
XUMHUYECKHUX 37¢
snemenToB . U. —
Meuneneesa.
Crpoenue aToma
Xumuueckas
CBSI3b. bubmuorexa [JOK
3.2 OKUCIUTENbHO- 8 1 https://m.edso0o.ru/7f418
BOCCTAaHOBUTEJIbH 37c
bI€ pEAKIINHI
bubmuoreka [JOK
Uroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo0.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HauMmeHoBaHHne
(uudpossbie)
n/  pa3iesioB M TeM Becer  Kourpoabn IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
IToBTOpenue u
yriayoneHue bubnuoreka [JOK
1.1 3HaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paznenoB Kypca 8 636
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH Bubmiorexa OK
1.2 P 4 https://m.edsoo.ru/7f41a
XUMHUYECKAX
. 636
peakiuit
DJIEKTPOJIUTHYECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XUMUUECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuunu B 636
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemeramibl M MX cOeTHHEHUS
O6mas
XapaKTEePUCTHKA
bubnmorexa LIOK
XUMHYECKUX
2.1 1 https://m.edsoo.ru/7f41a
asieMeHToB VIIA-
636
TPYIIIIBL.
T"amorensl
O61mas
XapaKTEePUCTHKA
bubnunorexa LIOK
XUMHYECKAX
2.2 6 https://m.edsoo.ru/7f41a
siieMeHToB VIA- 636
rpynnsl. Cepa n o
e€ coeuHEeHUS
O61mas
XapaKTepUCTHKA bubmuotexa [IOK
2.3 XUMHYECKHAX 7 1 https://m.edsoo.ru/7f41a

aneMeHToB VA-
rpynmnsl. A3oT,

636



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bochop u ux
COEIUHEHUS
O61mmas
XapaKTEepUCTHKA
XUMHUYECKHUX
2.4 aneMeHToB |V A- 8 1
IPYIIBL. YTIEpos
U KPEMHUU U UX
COCUHECHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
636

Uroro mo pazneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO01ue cBoiicTBa

3.1 4
METAJUIOB
Baxueiinue
3.2 MeTaJUIbl U UX 16 1
COEIMHEHNS
Utoro no pazneny 20

bubnunoreka LIOK
https://m.edsoo.ru/7f41a
636

bubnunorexka LIOK
https://m.edsoo.ru/7f41a
636

Pasnen 4. Xumus u okpykaiomas cpeaa
Bemectsa u
4.1 MaTepuaisl B 3
JKA3HU YEJI0BEKA

bubmmoteka IIOK
https://m.edsoo.ru/7f41a
636

Uroro mo pazneny 3

PesepBHOE Bpems 3

OBILIEE

KOJIMYECTBO 68 4
YACOB I10

[TPOTPAMME

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a
636
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



