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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueit mMporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABJIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJZIEpKaHMeE,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, a TaKkKe TPEeOOBAaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHHM CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUHU CcPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI (PYHKITUN OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHON MO3HABATEIbHOW NIE€ATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS U CAMOINO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0o MHUpa, MCIOJb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NesATEeIbHOCTH;

— (¢opMmupoBaHHEe y OOy4YalOIIMXCAd T'YMAHUCTHYECKUX OTHOILCHUM,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

JoBoIbHO OOJIbIIIAs TpyIINa YueHUKOB 8A u 8b Kj1acCOB MPOSIBIISET KelaHue
Y UMEET BO3MOKHOCTh U3y4aTh MpeaAMeT XUMUH 0osee noapoOHo. C yuéToM 3Toro
B COJEp’KaHUE YPOKOB BKJIIOYEH MaTepuan JOMOJIHHUTEIHLHOTO COJEp)KaHus,
npearatorcsa guddepennnpoBannbie 3aganus. [loaTomy B 8-x kinaccax gobaBieH
elle OJ1H Yac XUMUHU.

OO111e€ Ynco YacoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpa3zoBanusi, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).






COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOocHUTeNbHAs aTOMHasi Macca. OTHOCHTEIbHAsS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckre U XMMUYECKUE SIBJIICHUS. XUMHUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMUYECKOHN MOCYIOH, MpaBWiiaMu paboThl B Jaboparopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeiCTBHE Kele3a ¢ pacTBopoM cosr Menu (11),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHWE W  ONHCAHWE  PE3yJbTaTOB  MPOBEACHUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BenlecTBo. HaxoxxaeHwe kuciaopoga B mOpupojne, (pusnMueckue W XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CITOCOOBI TofTyueHust. Kuciotsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BellleCTBa B PacCTBOpPE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCUJIOB U ONUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcCTBOPEHHsS BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT ¢ META/UIAMU, PEaKIUi
HEWUTpaIu3aluy, NOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M IIEJIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMbl xumudecknx snemeHToB . WM. MengeneeBa. llepuonbpl W rpyImIibl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymiaM U MepruoaaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAS CBA3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LHWHKA C pAacTBOPAMHM KHUCJIOT M WIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCSI 4epe3 HCIONb30BaHUE Kak OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEeHHO--HAyUHbIC MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHAJU3, CHHTE3, Kiaccu(ukKauus, MEepUOJNYHOCTb, HAOJIIOICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (HU3MUEecCKHe BETUYMHBI, €IUHHIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
VICKOITa€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
WU3MEHEHUIO CTENEHE OKHMCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakuu. CocraBienue YPaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMiA C HUCIOJb30BAHUEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBs3u. CteneHs aucconuanuy. CHIIBHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN THCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKKM TPOTEKAHHMS] peaKkuil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEAKIMil HAa HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTajlaMu, uiesnodamu). XusopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-uoH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmiast xapakrtepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHNE OKPYIKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kuciora, Guznueckue M XMMHUYECKHE CBOWCTBA, MOJyUECHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
IpUMEHEHHE. DKOJIOTHYeCKue MpoOieMbl, CBI3aHHbIe ¢ okcuaoMm yraepoaa (IV),
TUI0TEe3a TJI00ATBHOTO TOTEIJICHUS KJIMMarta, MapHUKOBBIM 3¢ @dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KAaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KHUpaX, O€NKax, yrieBoJgax — U uX
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHus KpeMHus B pupoje. O61mume mpenctaBieHust 00 OKCHae
kpemuus (IV) u kpemaueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocPopHbIX yAOOpeHUH, NodyyeHHe, coOupaHue, paclo3HaBaHUE U U3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIVIEKHUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJibl 1 MX COEITMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
THAPOKCUIBI HaTpusi W Kanus. llprMeHeHue IIEeNOYHbIX METAIOB M HX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHnEe B pupoe. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiime coeJuHeHNs KanbIus (OKCUT, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cosin kenesa (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (11)
u xenesa (III), menu (II), HaOmromeHWE W OMHMICAaHWE IIPOIIECCOB OKpAITHBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3aJay 1o teme «Baxuelme
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUEeH cpeanl (MpeaenbHasl TO0MyCTUMAst
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBA3€M MpPU M3YYEHHM XUMUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBIH (DakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHULIBI U3MEPEHUSI, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOUM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOIIECCE ITON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ TOBEJACHHWE W TMOCTYIKM CBOMX TOBApHUIIEH C TO3UIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JO003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIUTAHMS

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK HICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MMacHOTO MOBEICHUSI TIPU padOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJNbTaTOB BBIICISAIOT 3HAUYMMBIE JJIA
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO W OCYIIECTBIICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), WCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MIPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu opmamMu rpadKu U UX KOMOHWHAITUSIMU,

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Juajiora 1 (WIK) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHON paOOTHI U APYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW LU, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakius, KiacCupUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpHAsT KOBAJCHTHAs CBS3b, HOHHAS
CBSI3b, WMOH, KATHMOH, AaHWOH, PAacTBOP, MaccoBas [JOJs BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIMOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY [IJIi COCTaBieHUs (HopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCAMHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e OMWCHIBATH M XapakTepu3oBaTh Tabmmunyio Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YUCIIO 3IEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBPAICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHUIO
XAMHUYECKOMN pEaKIuy;

IPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTEIBHOMN IEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHi, €CTECTBEHHO-HAY4YHbIE METObI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB O MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpEAEIEHHOU
MacCOBOM J10JIell PacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUE DKCIIEPUMEHTHI MO PAaClO3HAaBAHUIO PACTBOPOB WIEIOUEH U
KHUCJIOT C TOMOILbIO MHIUKATOPOB (JJTAaKMYC, (eHON(PTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d3(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

ONPENIENATh BaJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCaHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YYEHUSI CBOMCTB BEIIECTB U XUMHYECCKUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n | TeM MporpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3znea 1.IlepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 3 0 0 bubnuorexa [JOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bu6mmoreka [IOK
1.2 17 1 2
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nes 2.BakHelimme npeacTaBuTe/ M HEOPraHMYECKHUX BeIEeCTB
21 Boznyx. Kucnopog. [lonsitue 9 0 1 bubnnoreka [JOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitie o kucnorax 9 0 0 bu6nmoreka [JOK
' U COJIsX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 13 1 1 bu6nmoreka [JOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 21 1 1 bubnnoreka [JOK
' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 52

Pazpnen 3.11epuoanyecknii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3jaemMeHToB Jl. U. MenaeneeBa. CTpoenne aToMOB.

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE pPe€aknuu



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubmuorexa [JOK

3.1 15
XAUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b. Eub 10K
HOINOTEKA
3.2 Oxucanensio- 12 https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bu6mmoreka [IOK
Hroro o pasneny 27 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabHbl IMpakTuyeckn
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbI
pecypcsl
Pa3nes 1.BemecTBo M XUMH4YeCKHE PeaKIMU
[ToBTOpEeHue U yriydieHne 3HaHui bubmorexa [JOK
1.1 yry 14 1 0 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/esioB Kypca 8 kjacca 36
DNEKTPOTUTHYECKAS JUCCOITUAIIS bubmorexa LOK
1.2 P ) 10 0 1 https://m.edso00.ru/7f41a6
XHUMHUYECKUE PEAKLIUN B PACTBOPAX 36
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX bubmorexa HOK
1.3 N P 6 1 0 https://m.edsoo.ru/7f41a6
peakuuii
36
Wroro mo paszneny 30
Pasznea 2.HemerasIbl B X cOeIMHEHUS
bu6nmoreka [IOK
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.1 4 0 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA-rpynmel. ["aorensr 36
OO0m1as XxapakTepUCTUKa XUMHUECKUX bubnmnoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 2 0 0 https://m.edsoo.ru/7f41a6
COCIMHEHUA 36
OO0mas XxapakTepruCcTUKa XUMHIECKIX bubnmoreka [JOK
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop n ux 5 0 1 https://m.edsoo.ru/7f41a6
COCIMHEHUA 36
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OO0m1as XxapakTepuCcTUKa XUMHYECKUX bubnmoreka [JOK
2.4 snemeHToB [VA-rpynnsl. Yriepon u 7 https://m.edsoo.ru/7f41a6
KPEMHHUU ¥ UX COCITUHCHUS 36
Uroro mo pazneny 18
Paznen 3.MeTa/lIbI M X COeNHEHHUS
bu6mmoreka [IOK
3.1 OO01mue cBOWCTBa METAIIOB 4 https://m.edsoo.ru/7f41a6
36
bubmuorexa [JOK
3.2 Baxueiimme MeTauibl U KX COCTUHCHUS 6 https://m.edsoo.ru/7f41a6
36
Wroro mo pazneny 10
Pa3znen 4. Xumus n okpyskawumas cpeia
bu6mmoreka [JOK
4.1 BemectBa 1 MmaTepuansl B KU3HU YEJIOBEKA 9 https://m.edsoo.ru/7f41a6
36
Wroro mo paszneny 9
bu6mmorexa [IOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos
Ne Jara
Tema ypoka Kountpoububie | IlpakTuueckue
n/n Bcero U3YyUYEeHHUs
padoThI padoThI

[TpenMeT X¥MUU Kak HayKu
BemecrBa
[TpakTueckas paborta Ne 1 «IIpaBuna

3 0€30MacHOCTH NpHU padoTe B XMMUUYECKOI 0 1
naboparopuu. 3HAKOMCTBO C JJaOOPATOPHBIM
000pyT0BaHUEM

4 WNuauBuayaibHbIE BEIIECTBA U CMECU 0 0

5 [TpakTuueckas pabora Ne 2 «Ounctka 0 1
3arpsI3HEHHON MOBAPEHHOM COMM»

6 Ou3nYecKue U XUMUICCKHEC SBIICHUS 0 0

7 AToMbI. XUMHUYECKHE DIEMEHTBI. MOJIEKYJIBI. 0 0
ATOMHO-MOJIEKYJISIpHAs. TEOPHUS

3 AToMBI. XMMHYECKHE IEMEHThI. MOIEKYIbI. 0 0
ATOMHO-MOJNIEKYJIIpHAs TEOPHs

9 3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB 0 0
MOJIEKYJISIPHOTO CTPOCHUS

10 Knaccudukanus Bemiects. [Ipocteie u 0 0
CJIOKHBIE BEIIECTBA

11 Knaccudukanus Bemiects. [Ipocteie u 0 0

CJIOJKHBIC BEIICCTBA




OTHOCHUTENLHASA aTOMHAas 1 MOJICKYJIsIpHasd

12 1 0 0
MaccChl.
OTHOcHUTETbHASI ATOMHAS ¥ MOJICKYJISIpHAS

13 1 0 0
MAacCCBHI.

14 MaccoBast 10JisT XUMHYECKOTO DJIEMEHTA 1 0 0

15 MaccoBas 10J11 XUMAYECKOTO JIEMEHTA 1 0 0

16 3aKOH COXpaHEHHSI MACChI BEIIIECTB. 1 0 0

17 THITBI XUMHYECKUX PEeaKIUit 1 0 0

18 THUIbI XUMHYECKUX PEaKIIHi 1 0 0
O06o00marmui ypok 1mo

19 teMme«llepBoHaYaIbHBIE XUMUYECKHE 1 0 0
TIOHSATHUS

20 Kontponbnas pabora Nel 1 1 0

1 Kucnoposa kak XUMUYECKHIA DJIEMEHT U 1 0 0
MIPOCTOE BEIIECTBO MACCHI.

29 ITonyuyenne 1 XuMHUYECKHE CBOMCTBA 1 0 0
KHCTIOpoJia

93 [TpakTuaeckas pabotaNe3 «[lonydenue 1 0 1
KHCTIOpO/ia B JTA0OpATOPU

24 BanenTHOCTh 1 0 0

o5 OmnpezeneHye BaJIEHTHOCTH 110 GpopMyIie U 1 0 0
cocraBiieHHe (OPMYJI IO BAJICHTHOCTH

26 Cocrasnenue hopMys OMHAPHBIX COETUHEHUN 1 0 0
10 U3BECTHON BAJIEHTHOCTH aTOMOB BEIIECTBA

97 Cocrasnenue hopMys OMHAPHBIX COETUHEHUN 1 0 0

10 U3BECTHOI BaJ€HTHOCTH aTOMOB BEllIeCTBa




28 Boznyx. ['opeHue BemecTB Ha BO3AyXe. 1 0 0
29 [Tpumenenue xKucnopoaa 1 0 0
30 Bonopon 1 0 0
31 [Tomyyenue Bogopoa 1 0 0
32 XUMHYECKUE CBOICTBA BOJIOPOIA 1 0 0
33 XHUMHYECKHE CBOMCTBA BOJOpOAA 1 0 0
34 [Ipumenenue Bogopoaa 1 0 0
35 gg;g;ezi:lmﬁ ypok 1o teme «Kuciaopo. 1 0 0
36 Kucnotsr 1 0 0
37 Comnu 1 0 0
38 KuciotHbie OKCHIBI 1 0 0
39 Bona. PacTBopsl 1 0 0
40 PactBopsl. PacTBOopeHHOE BemecTBo 1 0 0
41 MaccoBast 10JIs1 pacCTBOPSHHOT'O BEIeCTBA 1 0 0
42 MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA 1 0 0
43 [TpakTiueckas pabota Ned.«IIpuroroBnenue 1 0 1
pacTBOpa € 3aJaHHOW MacCOBOM J0JIen
44 XHUMHYECKUE CBONCTBA BOIBI 1 0 0
45 XHUMHYECKUE CBOHCTBA BOIBI 1 0 0
46 OcHoBaHUs 1 0 0
47 OcHoBaHHSs 1 0 0
48 OKcuabl 1 0 0
49 Oxcuasl 1 0 0
50 O0001IeHne 1 cucTeEMaTU3aINs 3HAHWUI 1 0 0




51 Kontponbnas pabora No2 1 1 0

52 OCHOBHBIC Knacvcm BEILIECTB B 1 0 0
HEOPTaHMYECKON XUMUHU

53 Peakmus HerTpanuzanuu 1

54 Peakmus HerTpanuzanuu 1

55 BzauMmoeiicTBHe OKCHIOB C KUCIOTaMH, 1 0 0
OCHOBaHUSIMU U JIPYT C IPYTOM

56 BiamMmogneiicTBHe OKCHAOB C KUCIIOTAMH, 1 0 0
OCHOBaHUSMU U JIPYT C IPYTOM

57 Peakiiun oOMeHa B HEOPraHMYECKOW XUMHH 1 0 0

58 YcaoBus mpoTeKaHUs Peakiuii oOMeHa B 1 0 0
BOJIHBIX PacTBOpPax

59 VYcnoBus nporekanus peakuuii ooMeHa B 1 0 0
BOJIHBIX pacTBOpax

60 CBolicTBa KHCIIOT 1 0 0

61 CBolicTBa KHCJIOT 1 0 0

62 CBolicTBa OCHOBAHUM 1 0 0

63 CBolicTBa OCHOBAHHUM 1 0 0

64 CBolicTBa coiei 1 0 0

65 CsoiicTBa coJieit 1 0 0

66 ['eHeTHYeCKas CBSA3b MEXTY KIaccaMu 1 0 0
HEOPTaHWYECKUX BEIICCTB

67 ['eHeTHyeckas CBSI3b MEXKIY KlaccaMu 1 0 0
HEOPTaHMYECKUX BEIICCTB

68 Pemenue 3agau no teme «I eHeTnueckas 1 0 0

CBA3b»




Pentenue 3amau mo teMe «l eHeTHuecKas

69 1 0 0
CBSI3b»
70 [TpakTrdeckast pabotaNe5 1 0 1
71 CucreMmaruszanys 3HaHUN 1 0 0
72 Kontposbnas padora Ne 3 1 1 0
73 [TepBbIe MOMBITKH KJIACCH(PHUKALIUU 3JICMEHTOB 1 0 0
74 AmdoTepHOCTH 1 0 0
75 OcHOBBI KJTacCCU(DUKALIMN XUMHUYECKUX 1 0 0
sneMeHToB [l. 1. Menaeneera.
76 [Tepuonmueckuii 3akon J1. . MeHnneneeBa 1 0 0
77 [Tepuoamyeckas cuCTeMa XUMHUICCKUX 1 0 0
anemenToB /I. 1. Menaeneera
XapakTepuCcTUKa 3JIEMEHTA 110 €T0
78 nosioxeHuto B [lepuoauveckoit cucreme 1 0 0
xumuueckux anemenToB J[. . Menneneena
XapakTepucTUKa JIEMEHTa 0 ero
79 nosioxeHuto B [lepuoanueckoil cucreme 1 0 0
xuMmuueckux sneMeHToB Jl. . Menaeneesa
80 CtpyKTypa nepruoaudeckon TabIuIbsl — 1 0 0
TPYMIBI U IEPUOJIBIL.
81 SAnpo aroma. U3oTons 1 0 0
82 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB 1 0 0
83 CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB 1 0 0
84 DJIEKTPOHHBIE KOH(DHUTYpAITUH 3JIEMCHTOB 1 0 0
85 DJeKTPOHHBIE KOH(DHUTYpAITUH SJIEMCHTOB 1 0 0




H3MeHeHne CBOMCTB B rpynmnax u Nepruoaax.

86 DJIEKTPOOTPUIIATEITLHOCTD L 0 0
87 fsigﬁzripﬁsgzls I]{Sa)I;ISMeHeHI/II/I CBOMCTB B 1 0 0
88 fsigﬁzripﬁsgzls I]{Sa)I;ISMeHeHI/II/I CBOICTB B 1 0 0
89 XuMHUYecKas CBS3b 1 0 0
90 KoBasieHTHast CBSI3b M €€ CBOWCTBA 1 0 0
91 [TonsipHast cBsI3b. 1 0 0
92 Hermnonsipras cBs3b. 1 0 0
93 [TomstpHOCTH CBSI3U 1 0 0
94 Honnast cBsI3b 1 0 0
95 Onpenenenue TUIA CBS3U B BEILIECTBAX 1 0 0
96 BaneHTHOCTB U CTENEeHb OKUCICHUS 1 0 0
97 TBepaple BemecTBa 1 0 0
98 O06o06maromuit ypok 1 0 0
99 KonTponbaas padora Ned 1 1
100 PesepBHbIit ypok. O606£II€HI/IG u 1

CUCTEMAaTH3AIVsI 3HAHHHA
101 Pe3epBHBIi1 ypok. OGO6£J.I€HI/I€ " 1

CUCTeMAaTH3aIHsI 3HAHHHA
102 PesepBHbI ypOK. O606i1IeHI/Ie u 1

CUCTeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I1O 102 4 5
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9 KJIACC

KoaunuecTBO 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHnTpoJbHbie IIpakTHYeckue nayveHns
padoThI padoTsbI

1 [ToBTOpeHHEe U 0000IIEHUE TPOIIEHHOTO 1 0 0
MaTepuaia

2 MoJib — eIMHHIIA KOJTMYECTBA BEIIECTBA 1 0 0

3 MoutsipHas Mmacca 1 0 0

4 PacyeTtsl o ypaBHEHUSIM peaKiHii 1 0 0

5 PacdeTs! o ypaBHEHHAM peakuuit 1 0 0

6 Pemenue pacdeTHbIX 3a1a4 1 0 0

7 Pemenue pacdeTHbIX 3a1a4 1 0 0

8 3akoH ABOTrajpo. 1 0 0

9 MossipHbIif 00BbEM T'a30B 1 0 0

10 Pacuetsl 110 ypaBHEHUSIM peakuui ¢ 1 0 0
y4acTHUEM Ta30B

11 Pacuetsl o ypaBHEHUAM peakiuil C 1 0 0
y4acTHUEM Ta30B

12 Pemenue 3amau 1

13 O06o06maromuit ypok 1

14 KonTponbnas padora Ne 1 1

15 DNEKTPOIUTHI M HEIJICKTPOIIHTEHI. 1 0 0
DNEKTPOTUTHYECKAS JUCCOITHAITUS

16 Jucconmanuys KHCIOT, OCHOBAHUM M COJICH 1

17 CunbHble U cradble AIEeKTPOIUTHI 1




Kucnornocts cpeasl. Bonopoansriit

18 1 0 0
HOKa3aTesb
Peakuiuu HOHHOTO OOMEHA M YCIIOBHS UX

19 1 0 0
IPOTEKAHUS

20 Pemienue 3a1a4 Ha COCTaBICHHE HOHHBIX 1 0 0
YpaBHEHUH peakiui
CBoiicTBa BaXXHEHIINX KJIACCOB

21 HEOPraHMYECKUX COCMHEHUH B CBETE 1 0 0
TEOPHH IEKTPOIUTUICCKOHN TUCCOIIMALINT

22 [TpakTuueckast paborta Nel 1

23 OxucneHue 1 BOCCTaHOBJICHUE 1 0

24 CocraBieHne ypaBHEHUH OKACIUTEIBHO- 1 0 0
BOCCTAaHOBUTEIIbHBIX PEaKIHi
XUMHUYECKHE UCTOYHUKH TOKA.

25 DNEKTPOXUMHUYECKUH Psii HallpsHKEHUH 1 0 0
METaJIOB

26 DnexTponauns3 1 0 0
O06o0maromuii ypok 1mo

27 TeMe«OKHUCIINTEIbHO-BOCCTAHOBUTENBHbBIE 1 0 0
peaxkuumn»

28 TenoBbie 3¢ (HEKTH XUMUYECKUX peakuit 1 0 0

29 CKOpOCTh XUMHYECKHX PEaKIit 1 0 0

30 Konrponbnas padora Ne 2 1 1 0

31 OO01mas xapakTepruCcTHKa HEMETaJIOB 1 0 0

32 Xnop. XJI0poBOIOPOA U COJISIHAs KUCIIOTA 1 0 0

33 ["anmoreHsl. 1 0 0




34 [TpakTrueckas pabora No2 1 0 1
35 Cepa u ee coeTUHEHUS 1 0 0
36 CepHas Kuciora 1 0 0
37 A3zor 1 0 0
38 AMMHuak 1 0 0
39 A30OTHas KUCIIOTa 1 0 0
40 [TpakTrueckas pabota Ne3 1 0 1
41 dochop. PochopHas kucimora 1 0 0
42 VYraepona. Yroib 1 0 0
43 VYTrapHbIil U yIIIEKUCITBII ra3sl 1 0 0
44 [Tpaktuyeckas padora Ne4 1 0 1
45 YronpHas KHCIOTa U ee coyid. KpyroBopot 1 0 0
yriepoja B pUpoJie

46 KpemHnii u ero coequHeHus 1

47 O6o0maromuii ypok 1

48 Konrtponsnas padora Ne 3 1

49 OO01mas xapakTepuCTHKa SJIEMEHTOB 1 0 0

METAJIJIOB

50 [TpocTeie BemecTBa - METAJLIBI 1 0 0
51 [ToryueHnne MeTaIoB 1 0 0
52 [IpuMeHeHnEe METANIIIOB B TEXHUKE 1 0 0
53 I{emo4HbBIEC METAJTBI 1 0 0
54 Kanprmit 1 0 0
55 AmoMUHUN 1 0 0
56 XKenezo 1 0 0




57

[TpakTuueckas padota No5

58

O06o6mmarmuil ypok mo Teme«MeTalbhy

59

O6o06maromuii ypok mo reMe«CtpoeHue
aroMma. [lepuoauueckuii 3aK0H»

60

O6o06maromuii ypok mo reMe«CtpoeHue
aroMma. [lepuoauueckuii 3aKOH»

61

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
AJIEMEHTOB U MPOCTHIX BEUICCTB B TJIABHBIX
HOJTpyIIax U MajblX MEPUOJIax

62

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
9JICMCHTOB 1 NPOCTBIX BCUICCTB B I'NTABHBIX
HOJTpyIIax U MajbIX MEPUOJIax

63

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
CIIOJKHEIX COCAUHEHHUN 3JIEMEHTOB —
BBICIINX OKCHJIOB U THAPOKCUJIOB, JIETYIHX
BOJOPOJHBIX COETMHEHHM

64

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
CIIOJKHBIX COCAUHEHHUN 3JIEMEHTOB —
BBICIINX OKCHJIOB U THAPOKCUJIOB, JIETYIHX
BOJOPOJHBIX COETMHEHHM

65

OO0m1as XxapakTepUCTUKa JIEMEHTOB MaJIbIX
MIEPHOJIOB U 3aKOHOMEPHOCTEH N3MECHECHHUS
CBOWCTB

66

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

67

Konrponsnas padora Ne 4

68

PesepBHbIil ypok. O0001IeHHE U
CUCTEeMAaTH3aIHsI 3HAHHHA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., Ipo3noB A. A. u apyrue; 1noj
penakuueit Jlynuna B.B., Akuronepnoe o6miectBo «3narenscTBo
«IIpocBemenue»

* Xumus, 9 kinacc/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A. A. u apyrue; noj
penakiueit Jlynuna B.B., AknmonepHoe o611ectBo «l31arenbeTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA
Metonnueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpoznosa u ap. «Xumus. 8 kinace» / B. B. Epemun, A. A. lpo3nos, 2. 1O.

Kepumos. — M. : Jlpoda, 2018. — 256 c. : um.

Meroaunueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pmenxko, A. A.
Hpo3nosa u ap. «Xumus. 9 knace» / B. B. Epemun, A. A. JIpo3nos, 3. 1O.

Kepumon. — M. : [Ipoda, 2018. — 194 c. : un.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://chemistry-chemists.com/Search.htmi

https://chem21.info/info/657497/



http://gotourl.ru/4271
http://gotourl.ru/4272

https://foxford.ru/wiki/himiya
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