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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENnoAaBaHus y4eOHOTo peiMeTa « XUMHU)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUYSCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO pPa3BUTONW JHYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM [€ATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX TPU pPEIICHHH MpoOJieM B TOBCEIHEBHOW KHU3HU W
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LENISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIETOo
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

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. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiIaMu paboThl B JIA0OpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (U3MYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(}HeKT XUMHUECKON peaklud, TEPMOXUMHUUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aWUMOJECHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (Il1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUA IIMHKA C PAacCTBOPAMHM KHCJIOT M IIEJIOYed, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIICCTBJISIETCS. 4Yepe3 HCIONb30BAHUE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJICKYA, SJICKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYCCKUE BEIMYMHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
XUMHUU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHUs JOCTHUTalOTCSI B XOJ€ OOyYeHHs XMMHUU B €IUHCTBE Y4EOHOH H
BOCIIUTATEIbHON JAEATENIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPHUHATBIMH B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBATBbCSI CHCTEMOW ITO3UTHMBHBIX [IEHHOCTHBIX OpPHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
¥ HAy4YHOMY HAacJeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKON HAyKW B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAaIMei o
NEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OILIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEACTABICHUS] O COLMAIBHBIX HOpMax W IMpaBUaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYIHX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, TMO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO



M B3aUMOIIOMOIIM B TIpoIlleCCE€ ITOM Yy4YEOHOU ESITENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBAPUILIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEJCTABIICHUSI O BEIIECTBE M XMMHUYECKOM peaKilni,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY [IJI1 IOHUMAHUSI CYIIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI TMPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
IPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHHUM IO
XUMUH, HEOOXOAUMBIE i OOBSICHEHUS HAOJIIOAAaEMbIX MPOLIECCOB MU SIBIICHMUIA,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI00O03HATENbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOM U  HCCIEHOBATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH HU3HU, OTBETCTBEHHOTO OTHONICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuUid 0O€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBON NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(HECCUOHATBHOU CPEIE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 370POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHHUS



paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, NI
pelieHus 3a1a4, CBA3aHHBIX C OKPYXKaIOIIed MPUPOTHON CPEIOH, AJI OBBIILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COIMATILHOM MpPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTaTOB BBIJIEISIOT 3HAUMMbBIC JIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYISATHBHBIE), KOTOpblE 0OOecneynBaroT (OPMHUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUSI HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTEPHbIC
MpPU3HAKH, YCTAaHABIIMBaTh B3aUMOCBSI3b C JPYTMMU HOHSTHUSMH), HUCIOJIb30BaTh
TOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (JAKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMK XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIHi,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY OOBEKTAMU H3y4YEHUS,
CTPOUTDH JIOTUYECKUE PAaCCYXIEHUs (MHIAYKTUBHbBIC, ACYKTUBHBIC, 110 aHAJIOTHUH),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe TNO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeo0pa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON peaKlMH — IPU PelleHnH y4yeOHO-TI03HABaTeNIbHBIX 33Ja4, ¢ yUYETOM
TUX MOJENBHBIX MPEJCTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBarejabcKue 1eMCTBUA:



YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

IpUOOpETEHUE ONbITa IO IUIAHUPOBAHUIO, OPTraHU3AlUM M IPOBEACHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ nundpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJAEpXkaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKHM OLIEHHMBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi  MCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpPOI aKTUBHOT'O MCIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh PpEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamu rpaduKu ¥ ©X KOMOUHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  O3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHCTBUM, ONPENEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYCOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IIEIH, YMEHUE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koniy oOyueHus B 8 Kkiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHH: aTOM, MOJIEKYIIA,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl Peakius, KiacCU(pUKAIUS pPEaKIui: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEeaKIuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0OBOU A((EKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBS3b, MOH, KATMOH, aHUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHSATUHA U
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoguueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPALMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 U3Y4YEHUsI CBOICTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

cleioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMA 1O BBINOJHEHHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO



ra3oo0pa3HbIX BEWIECTB (BOAOpPOJAa M KHCIOPOJAA), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCICPUMEHTHI  TI0
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBIO WHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kjiacce mpeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKINs, XUMUIECKast CBS3b, TEIUIOBOU 3(PdeKT
peakiuyd,  MOJib, MOJISIPHBIA  00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUUALNS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIENIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAcCTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuoandeckoil CHCTEMbl XHMHUYECKUX JJIEMEHTOB:
pa3Myarth TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOodHast
noarpymnmna (b-rpynma)», manbie u OonbIMe TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IIEPUOAUMYCCKONM TabauIe, C
YUCIIOBBIMU ~ XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB 3JIEMEHTOB M MX COCIWHCHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJATBEpPXkKIasi OINHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWUS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —



HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoanuectBo yacoB
Jara DJIeKTPOHHbIE
Kourpon  Ilpakruy uudposbie
n  Tema ypoka Bce usyue
/ ro bHbBIE ecKue st oOpa3oBaTeibH
I padoThbI padoThbI bl€ pecypchbl
Ipenmer xumun. bubnunorexa
Ponp xumuu B 1 LIOK
JKM3HU YEJI0BEKA. https://m.edsoo.ru/f
Tena u BemecTBa f0d210c
ITonarue o bubnunorexa
MeTOo1axX 1 LOK
MMO3HAHUS B https://m.edsoo.ru/f
XUMHH f0d227e
[IpakTuyeckas
pabota Ne 1
«IIpaBuia
paGOTH B bubnmoreka
naboparopuu u 1 HOK
pHEMBI https://m.edsoo.ru/f
f0d23dc
oOparieHus ¢ -
1a00paTOPHBIM
000py/I0BaHUEM
YucTele BelecTBa
B bubnuoreka
' OK
Croco0mI 1 1
S — https://m.edsoo.ru/f
pasa Jﬁ f0d26¢ca
cMmecei
[TpakTnueckas
paborta Ne 2 G
«Pazgenenue I:) IJEHOTeKa
cMmecei (Ha 1 1
pHMEpe OTHCTIH https://m.edsoo.ru/f
f0d28c8
[IOBAPEHHOM -
COJIN)»
bubnuoteka
ATOMBI U 1 HOK
MOJIEKYJIBI https://m.edsoo.ru/f
f0d2a6c
XUMUUYECKHUE 1 Bubnuorexa



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

AJIEMEHTHI. 3HAKH HOK
(cMBOJIBI) https://m.edsoo.ru/f
XUMUUYECKUX f0d2be8
3JIEMEHTOB
Bubnuoreka
[IpocTeie 1
1HOK
8 CIIOKHBIE
ermte https://m.edsoo.ru/f
petiectsa fOd2a6c
Bbubianoreka
ATOoMHO-
1HOK
9 MOJIEKYJIIPHOE
https://m.edsoo.ru/f
yHenue £0d2d50
3akoH
[IOCTOSIHCTBA
COCTaBa BEIIECTB.
Bubianoreka
Xumudaeckas 110K
10 opMyIIa.
g PMY. https://m.edsoo.ru/f
AJIEHTHOCTDH f0d2eae
aTOMOB
XUMHUUYECKUX
3JIEMEHTOB
OTHOCUTEIbHAS
Bubmnoreka
aTOMHAas Macca. 10K
11 OrtHOocUTenbHaA
https://m.edsoo.ru/f
MOJIEKYJISIpHAs f0d323c
macca
Maccosas goasg Bbubnuoreka
19 XUMHUYECKOI'O 1HOK
3JIEMEHTA B https://m.edsoo.ru/f
COCJIMHEHU U f0d350c
bubmnoreka
KomanuectBo OK
13 BemecTBa. MoJb. 1
M https://m.edsoo.ru/f
oJIIpHAas Macca f0d5230
duznueckue n
Bubianoreka
XUMHUYECKHE OK
14 SIBIICHHSI. 1
X https://m.edsoo.ru/f
AMHAYECKAs f0d37fa
peaxius
[Tpusnaku u bubnuotexa
15 yCI0oBHUS 1HOK
MNPOTEKAHUS https://m.edsoo.ru/f

XUMHUYCCKHUX

f0d3al16



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

peaKuuit

3akoH
Bubnuoreka
COXpaHEeHUs
1HOK
16 MAacChl BEIECTB.
x « https://m.edsoo.ru/f
AMHUYECKUE f0d3b88
ypaBHEHUS
Brruncnenus
KOJINYECTBA, Bubnnoreka
17 MaccChl BEIIECTBA HOK
110 YPaBHEHUSIM https://m.edsoo.ru/f
XUMHUYECKUX f0d5708
peaKuuit
Knaccudukammst
XUMHUUYECKUX
o Bubianoreka
peakiui
18 (coenuHEHUS, HOK
https://m.edsoo.ru/f
paziioxKeHus, f0d3f34
3aMelLeHHs, -
oOMeHa)
M. B. JIomoHOCOB
— Y4E€HBIii- bubnuotexa
SHIIUKJIOIIEIUCT. 1HOK
19
0O00011eHnEe " https://m.edsoo.ru/f
cucTeMaTu3aIus f0d40c4
3HaHUU
Kontponbnas
Bubmnoreka
paborta Nel mo OK
20 Teme «BemecTBa 1
S ——— https://m.edsoo.ru/f
ceime £0d4290
peaKIum
Bo3nyx — cmech
razoB. CocTas
BOATyXa bubnmnoreka
21 KHCHOp(;,E[ — HOK
https://m.edsoo.ru/f
JJIEMEHT U f0d448e
MpOCTOE
BemecTso. O30H
duznueckue n
bubnuoreka
XHUMUUYECKHE OK
22 CBOIiCTBa 1
https://m.edsoo.ru/f
KHCIIOpOJia

(peakiuu

f0d4614



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

OKHCJIICHMS,
TOpPEHUE).
[onsarue 06

OKCHAX
CriocoOsr
MOJTYYSHUS
KHCIOPOZA B bubnuoreka
23 naboparopuu u HOK
https://m.edsoo.ru/f
MPOMBIIIIIEHHOCT f0d497a
u. [Ipumenenue
KHUCIIOpOJia
TernmoBou
apdexT
XUMHYECKOH
peakuuu, bubnmoreka
24 IIOHATHE O 1HOK
TEPMOXHUMHUYECKO https://m.edsoo.ru/f
M ypaBHECHUH, f0d4790
9K30- U
SHIOTEPMUYECKU
X peaKIusx
Tonnugo (HedTs,
yroJib U METaH). bubnuotexa
o5 3arpsi3sHeHHE ITOK
BO3/yXa, https://m.edsoo.ru/f
CIIOCOOEBI €T0 fOd4c4a
MPeIOTBPAIIICHHS
IIpakTrueckas
pabota Ne 3 o
TeMe bubnmoreka
26 «Ilomyuenne n ITOK
coOupanme https://m.edsoo.ru/f
KHUCJIOpOJa, fOd4ae2
U3y4YEHHUE €ro
CBOWCTB»
Bonpopon —
BJIEMEHT U bubnuoteka
97 MPOCTOE HOK
BEILIECTBO. https://m.edsoo.ru/f
Haxoxnenue B f0d4dd0
pupojIe
28 dusznueckue u bubnuoreka



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

XUMHYECKHE 1HOK
CBOMCTBA https://m.edsoo.ru/f
BOIOPOJIA. f0d4ddo
[Ipumenenue
BOJZIOpOA
bubnuorexa
29 [TonsTHe 0 I[HOK
KHCIIOTaX U COJISIX https://m.edsoo.ru/f
f0d50d2
CnocoObI bubnuoreka
30 HOJIyYEHUS HOK
BOJIOPOJIa B https://m.edsoo.ru/f
nabopaTopuu f0d4ddo
[IpakTuueckas
pabota Ne 4 o
TeME bubnuoreka
31 «Ilonmyuenue u HOK
cobupanue https://m.edsoo.ru/f
BOJIOPO/Ia, f0d4f42
U3YYEHHUE ero
CBOICTB»
MonsipHsiii bubnmmoreka
32 00BEM Ta30B. HOK
3axom ABorazpo https://m.edsoo.ru/f
f0d542e
Brruncaenus
00BEMa,
KOJINYECTBA bubnuoreka
33 BEILIECTBA rasa 1o HOK
€ro U3BECTHOMY https://m.edsoo.ru/f
KOJINYECTBY f0d55a0
BEIllECTBA UJIU
00BEMY
Brrunciaenus
00BEMOB ra30B I10
bubmmoreka
YpaBHEHUIO
34 peaxkuuu Ha TOK
OCHOBE 3AKOHa https://m.edsoo.ru/f
. f0d5708
00BEMHEIX
OTHOIIICHUHM Ta30B
dusnueckue u bubnuoreka
35 XUMUYECKHE HOK

CBOMCTBA BOJIBI

https://m.edsoo.ru/f
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f0d587a

Cocras bubnuoreka

36 OCHOBAaHMH. HOK
[TonsTre 06 https://m.edsoo.ru/f
MHIMKaTOpax f0d59e2
Bopna kak
pacTBOPUTEIIb.
Hacpimennsie u bubnuoreka

37 HCHACBHIIICHHBIC HOK
PacTBOPHI. https://m.edsoo.ru/f
MaccoBas goist f0d5b40
BEIIIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o
TeMe
«[IpurotoBiieHue EHO?EHOTGM

38 paCTBOp(,)_B © . https://m.edsoo.ru/f
onpeneaEHHON fod5eba
MaccoBOM J0Jei
pacTBOPEHHOTO
BEIICCTBAY
KonTponbHas bubnmnoreka

39 pabota Ne2 mo LIOK
teme «Kucmopoa. https://m.edsoo.ru/f
Bonopoa. Bona» f0d6342
OKCHUJIBI: COCTaB, EI/IO?EHOTeKa

40 taccupuxas, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e
ITony4yenue u
XUMHUYECKHE
CBONCTBA EP(I)(SIJEHOTeKa

41 | KucnoTHex, https://m.edsoo.ru/f
OCHOBHBIX U f0d664e
aM(OTepHBIX -
OKCHJIOB
OcHOBaHU4: bubnuoteka

4 COCTaB, 1HOK
KJ1accupuKanus, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d67ca

43 | llomydeHue u bubnnoreka
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XUMHYECKHE 1HOK
CBOICTBA https://m.edsoo.ru/f
OCHOBaHHUI f0d67ca
Bbubmnoreka
KucnoTsl: cocTas,
44 Kiaccudukanus, LIOK
https://m.edsoo.ru/f
HOMEHKJIaTypa f0dfee?
Bbubmnoreka
[Tonyuenue u
45 XUMHUECKHE HOK
CBONCTEA KHCHOT https://m.edsoo.ru/f
fodfee2
Conu (cpennue):
HOMEHKJIaTypa, Bubmnoreka
46 CIIocoObI HOK
IIOJIy4EHMH, https://m.edsoo.ru/
XUMHYECKHE 00ad9474
CBOMCTBaA
[IpakTuyeckas
pabota Ne 6.
Pemenne
bubnnoreka
AKCIIEPUMEHTAIIbH
47 BIX 34, HOK
AT IO TeMe https://m.edsoo.ru/
«OCHOBHEBIE 00a d.9b7<.: '
KJ1aCChI
HEOPTraHUYECKHUX
COCJIMHEHMI
I'eneTnmueckas
bubnmnoreka
CBSI3b MEXKIY
48 KJaccaMu TOK
https://m.edsoo.ru/
HEOPTraHUYECKHUX 00ad9a50
COeTMHEHUU
Y — bubnunoreka
49 CHCTeMaTHh3a LIOK
U
I https://m.edsoo.ru/
00ad9cb2
KoHTtponbHas
pabora Ne3 no bubnuotexa
50 teme "OCHOBHbBIE HOK
KJ1aCChI https://m.edsoo.ru/
HEOPraHMYECKHX 00ad9ela
coequHeHun"
IlepBbie MONBITKU bubnuoteka
51
Kiaccuukanum HOK
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XUMHYECKHX
3JIEMEHTOB.
ITonsarue o
rpynmnax cXOoJHbIX

https://m.edsoo.ru/
00ad9ffa

3JIEMEHTOB
Ilepuonnueckuii
3aKO0H U
Bbubianoreka
[Iepnognueckas OK
52 cucrema 1
J— https://m.edsoo.ru/
00ada52c
sneMeHToB /. W.
MenneneeBa
Bubnuoreka
[Tepuonsl,
53  rpynmsl HOK
o ’HH https://m.edsoo.ru/
Uy 00ada52c
Crpoenue bubnuoreka
gq | 2TOMOB. Cocras ITOK
ATOMHBIX SAJIEP. https://m.edsoo.ru/
H3oTonsl 00ada342
Crtpoenue
AJIIEKTPOHHBIX
Bbubnuoreka
000JI0YEK aTOMOB OK
55 3JIEMEHTOB 1
Henromiteckoil https://m.edsoo.ru/
PHOA 00adabbc
cuctemsl J[. W.
Menpaeneena
XapakTepucruka
XHUMHUYECKOTO
bubmnoreka
3JIEMEHTA II0 €ETO OK
56 MMOJI0KEHHUIO B 1
S TO—— https://m.edsoo.ru/
proa 00ada824
cucteme /1. 1.
Menneneena
3HaueHue
IIepuonnueckoro
3aKOHAa IJI bubnuoreka
57 pa3BUTUS HAYKH U 1HOK
npaktuku. . 1. https://m.edsoo.ru/
Mennenee — 00ada96e

Y4€HBIU, IEAaror
U TPaKJaHUH



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DIEeKTpoOTpHULIaTE bubnuoreka
JIbHOCTh aTOMOB HOK
58
XUMHYECKHUX https://m.edsoo.ru/
3JIEMEHTOB 00adaab8
Bubnuoreka
Honnas 10K
59
XUMHeCKas https://m.edsoo.ru/
CBASH 00adac34
KosanenTHas Bubnuoreka
HOJISIpHAs HOK
60
XUMHAYECKas https://m.edsoo.ru/
CBSI3b 00adaab8
KosaneuTnas Bbubiaunoreka
HETOJIIPHAs HOK
61
XUMHAYECKas https://m.edsoo.ru/
CBSI3b 00adaab9
Bubianoreka
CreneHb 1HOK
62
OKHCJICHUSA https://m.edsoo.ru/
00adae28
Bubmnoreka
OKHUCIATEIHLHO-
1HOK
63 BOCCTaHOBUTEIBH
https://m.edsoo.ru/
bIC peaKIiiH 00adb076
bubmanoreka
OKHCIUTEIH 1 1HOK
64
BOCCTAHOBHUTEIN https://m.edsoo.ru/
00adbh076
Kontponbnas
pabora Ne4 o bubnuoteka
teMe «CTpoeHue HOK
65
aToma. https://m.edsoo.ru/
XuMuueckas 00adb486
CBA3bY»
PesepBHBIi1 ypOK. bubnuoreka
O6o0meHue u HOK
66
cUCTeEMaTHU3aIus https://m.edsoo.ru/
3HAHUMN 00adb33c
PesepBHbIit ypok. bubnuotexa
O6o0meHue u HOK
67
cUCTeEMaTHU3aIus https://m.edsoo.ru/
3HAHUMN 00ad9ch2
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PesepBHbIil ypok. bubnmnoreka
O6oO0meHue u LHOK
68 1

CHCTEMaTHU3alUs https://m.edsoo.ru/f
3HAHUH f0d61c6

OBILIEE

KOJMYECTBO

4 4
YACOB IIO o8
I[TPOI'PAMME
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