JOKYMEHT IIOIIIACAH IIPOCTOM
SIEKTPO TIOIHCBIO
KATE 311

CBE/IEHM.

MYHMIUITAJIBHOE BIOJZKETHOE OBIIIEOBPA3ZOBATEJ/IBHOE YUPEXKJIEHUE
«CPEJAHASA OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne4
M. MAPIIAJIA ®.N.TOJIBYXHUHA»
MYHUIIUITAJTIBbHOI'O OBPA3OBAHUSA TOPOJICKOM OKPYT' CAM®EPOIIOJIb

PECIIYBJIUKU KPBIM
COIJTACOBAHA YTBEPXJIEHA
. BP
ﬁgo@q?géﬁaﬁof npukazoM MBOY «COII Ne 4
uM. @. U. TonOyxuHa uM. @. 1. Tonbyxuna»
r. Cumdeponos r. Cumdeponons
«30» 08 zroOZIZK;H M1 ot «30» 08. 2024 . Ne 432
PABOYAJS ITPOI'PAMMA

y4eOHOro mpeamera «XuMHID»

JUTst oOyuaromuxcs 8-9 kinaccoB

PACCMOTPEHA

Ha 3acenganun 1HIMO
YYUTEIEH €CTECTBEHHO -
HAyYHOTO IMKJIa
MBOY «COIII Ne4
um.D. 1. TonOyxuna»
r. Cumdeponosns
nmpoToko oT «26 08. 2024
Ne 1

Cumdeponons.2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHM Ha YPOBHE OCHOBHOT'O 0011I€TO 00pa30oBaHuUs COCTaBJIeHA Ha
OCHOBE TpeOOBaHMI K pe3ybTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbx B @OII OO0, a Takke Ha OCHOBE
paboueit mporpammel BocnuTaHusi MBOY «COII Ned wum. ®. U. TonOyxuna»
r.Cumdepononis u ¢ yuéToM KOHUEMIIMHU MPENOoIaBaHus y4eOHOro peaMeTa « XuMHUsD»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENAX, OOIIed cTpareruu
oOy4eHMs, BOCIUTAHUS W Pa3BUTHs OOYYAIOIIMXCA CPEACTBAMU Y4eOHOTO MpeaMeTa,
yCTaHaBJIMBAaET  00s3aTelbHOE  MPEAMETHOE  COJepKaHWe,  IpeaycMaTpuBaeT
pacrpeaeneHue ero mo KiaccaM u CTpyYKTYpUPOBAHHUE T10 pa3eiaM U TeMaM IporpaMMbl
[0 XWUMHH, OIpeAeisieT KOJIMYECTBEHHbIE U KauyeCTBEHHBIE XapaKTEPUCTUKU
COJICp’KaHMS, PEKOMEHYEMYIO TMOCIEAOBATEILHOCTh HW3YUYECHHUS XUMHU C YUYETOM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKM YdeOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O00YYalolIUXCs, OMPEEIsieT BO3MOXKXHOCTH MpeaMeTa IS
peanu3anuyd TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl Ha ypPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yJibTaTam 00y4eHHs] XUMHUH Ha YPOBHE 1eJiel U3y4YeHUs TPeAMETa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHON JIEATETHHOCTH OO0Yy4YalomIerocsi MO OCBOEHHUIO y4eOHOTO
COJIEpKaHMUS.

3HaHWE XUMUMU CIYKUT OCHOBOM [JIi  (OPMHPOBAHUS MHPOBO33PECHUS
0o0yyaromierocs, ero MpeACcTaBieHU 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH MIPEACTABICHUS O B3aUMOMPEBPAIICHUSX YHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPUPOJIC, O MyTIX PEIICHUS TI00ATBHBIX MPOOJIEM yCTOWIUBOTO
Pa3BUTHUSL 4YEJIIOBEYECTBA — CBIPHEBOW, IHEPrE€TUUECKOW, MUIIEBOM M 3KOJOTHUYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHMUSI.

N3yuenne xumun:

CIOCOOCTBYET peaju3allii BO3MOXKHOCTEH MJi camMopa3BUTHUS U (HOPMUPOBAHUS
KyJIbTYPBI IUYHOCTHU, €€ 001IeH 1 GYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
o0yJarommxcsi,  HAaBBIKOB  HX  CaMOCTOSATEJIbHOM  y4eOHOW  JIeATENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEIIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsila HA €AUMHCTBO MPHUPOJABI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS,



CrocoOCTBYeT (OPMUPOBAHUIO TIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K OPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHbple HampaBieHUsST B OOYYEHUM XHUMHHM OOECHEUYHMBAIOTCS CIEIUPUKON
coliepKaHusl yueOHOTO MPEeIMETa, KOTOPBIN ABJISETCS MEeIarorunuyecky alanTUPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKW XUMHH Ha ONIPEICTIEHHOM 3Tare e€ pa3BUTHSI.

Kypc xummm Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3oBaHWsS OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl TMEPBOHAYANBHBIX TMOHATHM XHWMHH, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSITUN OPraHUYECKOU
XUMUHU.

CTpykTypa coOAepKaHHsl TPOrpaMMbl TIO XUMHH CGHOPMHpPOBAHA HA OCHOBE
CHCTEMHOI0 MOAXO0/1a K €€ n3yueHuro. Conepx aHne CKIAIbIBACTCS U3 CUCTEMbI IIOHATUN
0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA 0 XUMHUUYECKoU peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI IO IIPUHIIUITY IIOCJIEI0BATEIBHOIO PAa3BUTUSA
3HAHHWI HA OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHH:

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

— Ilepuoanueckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMWY,

— YYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— IIpEeACTaBICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUM BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHNS pACCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU TIOJIYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIONIHSSE  (PYHKUMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSA W
BO3MOXXHOCTEMN ITPAKTUYECKOTO MPUMEHEHUS U MOJIYYECHHS U3y4aeMBbIX BEIIECTB.

OcBoeHnune nporpaMmbl IO XUMHUU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOU COCTABIIAIOIIEN HAYYHON KAPTUHBI MUPA B JJOTUKE €€ CUCTEMHOM ITPUPOBI,
LIEHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B Hayke. M3yueHue
XUMUU TPOUCXOIUT C TIPUBJICUEHUEM 3HAHUN U3 paHEee U3YUYCHHBIX YUEOHBIX TPEAMETOB:
«Oxpyxaromnii Mmup», «buonorus. 5—7 knaccb» u «duzuka. 7 Kiacey.

[Ipu m3ydyeHUN XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMUYECKOUN
HAyKH Kak OOJJaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUYECKOU AEATEITbHOCTU
YeJoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3agada ydeOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMHUYECKUX 3HAHUM — BaKHEHUIIMX
(bakToOB, MOHATHI, 3aKOHOB W TEOPETHYECKUX TMOJIOKEHHH, JTOCTYMHBIX 000OIICHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKH, B MPHOOIICHUN K HAYYHBIM METOaM
MO3HAHUS NTPY U3YYEHUH BEIIECTB U XMMUYECKUX PEaAKIUid, B QOPMUPOBAHUH U PA3BUTUU
MO3HABATEIbHBIX YMEHUW U MX MPUMEHEHUU B Y4eOHO-TIO3HABATEIbHOW U y4eOHO-
MCCIIEIOBATENIbCKOM JIEATEIPHOCTH, OCBOCHHHM MPAaBHJI 0OE€30MacHOr0 OOpaiieHus ¢
BEILIECTBAMU B IIOBCETHEBHOM KU3HMU.



[Ipu wm3ydeHMM XWMHH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS BaKHOE
3HaYeHHUe MPUOOPENN TaKUe e, KaK:

— (¢GopMHpOBaHWE WHTCIUICKTyaIbHO PAa3BUTOW  JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO pELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaINpaBJICHHOCTh 00YUYEHHUS HA CUCTEMAaTHYeCKOE MPHOOIIEHUE 00yUalomuXcs K
CaMOCTOSITEIIbHON TIO3HABATEIBLHOW JIEATENLHOCTH, HAyYHBIM METOJaM TIO3HAHUS,
(bopMHUPYIONITUM MOTHBAIIIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieueHre YCJIOBHM, CHOCOOCTBYIONIMX MNPUOOPETEHUIO OOYYAIOIIUMUCS
OTIBITa PA3HOOOPA3HON NIEITEIHHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JUISl PA3JIMYHBIX BUJIOB
NeSITeBbHOCTH;

— (opmMupoBanue o61IeH PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH,
B TOM YHCJIE YMEHHUI OOBSICHSATH U OILICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCIIONb3Ys
3HAHUS W ONBIT, TOJYYECHHbIC MPU U3YYCHUU XHUMUH, MPUMEHSATH UX IPU PEUICHUU
po0JIeM B TOBCEIHEBHOM KM3HU U TPYAOBOU JIEATECIHLHOCTH,

— ¢gopMupoBanue y 0oOyJaronuxcsi TYMaHUCTHYECKUX OTHOIICHWM, TTOHWMMaHHS
[IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKM DKOJIOTMUECKH I€JIECO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOM JACATEIHHOCTH B IEIISIX COXPAHEHHS CBOETO 37I0POBBS U
OKPYXKaroLEerl NPUPOTHON CPENbI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIET0 00yUEeHHUS.

OO6miee yucia0 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMHUU HAa YPOBHE OCHOBHOTO
oO1mero oopaszoBanusi, cocrapiseT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Kiacce — 68 4acoB (2 Jaca B HEJICIIO).



COJAEPKXAHUE OBYUYEHUA
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IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemiecTtBa. DuU3NMUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHHS B XUMHU. UMCThIE BEUIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XMUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YEeHHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHIIAIMSA, XpoMaTorpadusi, MpoBEIeHNE OYUCTKH TTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpocroe
BelecTBo. HaxokneHue kucimopoaa B mIpupoie, (U3MUECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTporiHasi Moau(UKaIus KUCIOpoa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenrne Bogopoaa B Ipupoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuuenuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Knmaccudukanus ocHOBaHM: WIENOYH U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIEICHUE COAECPKaHUs KHUCIOPOAa B BO3AYXE, MOIYUYCHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
IpeKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHHUE, COOMpaHHE, paClO3HABAaHHUE W W3YYCHHE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclemoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETa/UlaMH (HAaTpuUeM U
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpAaCKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U IEJI0YEH, U3YUYEHNE B3aUMOCHCTBUSA
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEWTpanu3aluy, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 PACTBOpPA COJIH, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«BakHeume Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIAaCCU(UKAIMU XUMUYECKUX dJeMeHToB. [loHsiTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEIBHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUJIPOKCHUIBL.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonsl u rpyrmisl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (mosisipHasi W HETMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIeHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aUMOJCHCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceazu

Peanuzanuss MeXNpeAMETHBIX CBS3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSI 4Y€pe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX



IIOHATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (aKT, THUIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINU]I, U30TOIIBI,
PaJMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj]l, BELIECTBO, TEIO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (QPU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BeiecTBo U XuMHYecKasi peakius

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAIHS, KaJbLU U UX COCTUHECHHN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B [lepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYecKUX peakuuid Mo pa3anvyHbIM MIpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 CKOPOCTH XUMHUYecKOW peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE O XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIUid C  HUCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKAHUsI pPEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PELUIETOK HEOPTraHWYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLMAIIMH KUCIIOT, IeJI0ouel U cojiei (BO3MOMXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHHWE, MNOpUMEHeHue. [leiicTBue Xxjopa H
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUe U XUMUYECKUE CBOWCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCAMHEHWNM B TpHUpoae. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.
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OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHHS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl COTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
HcnonpzoBanue ¢pocdartoB B KaueCTBE MUHEPAIbHBIX y100pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yriepona B mnpupone. Oxcunbl yriepoaa, uX (U3MYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coid, UX (pu3MUeckre W XUMHUYECKHE CBOWCTBA, MOJy4YeHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNIbHBIE TTOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeJiKaxX, yriieBoJiax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
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WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3yYEHUE XUMHUUYECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUAIOB), 00pa3liaMi a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi M Kainus. [IpruMeHeHHe IIeJIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U
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KaJiblusl. BaxkHeiiire coeuHeHns! Kanblus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHIA U THAPOKCHA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA *xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHS, KAJIbIUs, AJIIOMUHUS, ITUHKa, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxHelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LINKJIA.
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OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIUIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPECHHS, KOCMHUYCCKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaTbI, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS W CIOCOOCTBYIOT TIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUSIX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TOBEJECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIIOIIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOU
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JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaMm TPYI0BOH JIESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEmHOW npoeCcCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, NOHMMAaHHUE ILEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJIy4aeMble MPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(bopMUpOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE MOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHUS HCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeJIaTh BBIBOJbI M 3aKIIOUYCHUS,

YMEHHE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XAPAKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTUBOPEYMS B U3yHAEMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B KA4€CTBE OCHOBBI [T (POPMUPOBAHUS THITOTE3HI TIO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIM,

NPUOOPETCHUE OINbITa I0 TUIAHWUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJbTar, PopMyIHpPOBaThH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAs  JIUTEpaTypa XWMHUYECKOTO COJACP)KAaHUS, CIPaBOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3alpOChl MPU TOUCKE U OTOOpe
uH(OpPMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMyY MpeAcTaBieHs] UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AaHAM3UPOBAaTh B TMpolecce y4yeOHOHl u
UCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa Ha COCTOSIHHE OKpPYXarolled HpUpOIHOM
Cpelbl.

KoMMyHuKAaTHBHBIE YHHBePcaIbHbIe YyueOHbI€ 1eliCTBUS:

YMEHHMS 33]]aBaTh BOMPOCHI (B XO/€ Uajiora v (W) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIMPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBITNIOJIHEHMSI IPEIJIOKEHHOM 3a/1au;

YMEHMSI  NOPEICTaBIATh  IOJYYEHHbIE  PE3yJbTaThl  [103HABATEIbHOU
NESTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUIO
pe3yNbTaTOB BBHIMOIHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
J1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HUCCIIEOBATENbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE yuéTa OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uIil (00CyXIeHuss, OOMEH MHEHHSIMH, «MO3TOBBIE IITYpMBbD», KOOPAMHALIUS
COBMECTHBIX JICWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJITHEHHOM pabOThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JeSTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOIUPOBATh W MPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKITUSX,
OLICHWBAaTh COOTBETCTBUE IOJIyUEHHOTO pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.
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HPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
JNeucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XHUMHS», BHJBI
NEATEIbHOCTH IO  IOJYYEHHUIO HOBOIO  3HAaHWS, €ro HWHTEpHpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATUW: aTOM, MOJIEKYJA,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOT4, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasi peaKuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCJIMHEHHUS, PEaKUWU Pa3jIoKEHUsA, PEAKUUU 3aMEIICHUs, pPeaKUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (DEKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BellecTBa
(mpolieHTHAs! KOHIICHTpAIs1) B pacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY I COCTaBJIeHUS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® ONpelEeNsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHUN I10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbici llepmoanueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHUS MACChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HUSI, 3aKOHa ABOTajpo;

® ONHUCHIBATH M XapakTepuszoBaTh TadiaumuHyto Qopmy Ilepuognueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u

18



Oonbllle TEPUOABl, COOTHOCUTH O0O3HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabnmuie «llepuonnyeckas cuctema xumMudeckux osiementoB . U.
MenzeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

® KJIacCHU(PHUIMPOBATh XMUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAcCTBYIOLIMX B pPEaKIUU
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

® XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPXK/Ias ONKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YpaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIHIL;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IMPOTEKAaHUS XUMHUYECKUX TMPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSX;

® BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHUYECKOTO 3jeMeHTa Mo (opMyJe COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPABHEHHIO
XUMHUYECKOMN pEaKIH;

® [IPUMEHSATH OCHOBHBIE ONEPALIUU MBICIIUTEILHOMN IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBS3€H — [JIs1 U3Y4YEHHUs CBOICTB
BEIIECTB M XHMHMYECKMX pEaKIUi, E€CTECTBEHHO-HAy4YHBIE METOJbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

® CJIEeJ0BaTh IPABWIIAM MOJ30BaHU XUMUYECKOM OCY 101 U 1a00paTOPHBIM
o0opyJOBaHMEM, a TakKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Bogoposa M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MAacCOBOM JO0JIE pPAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, METUIOpaHK
U pyrue).

K koniy oOydeHus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMHUYECKHUM
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb

OKHCJICHHSI, XUMHWYECKasl PeaKIns, XMMUYeCKas CBs3b, TEILUIOBOM 3P (deKT
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peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEID, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTaJTMYecKas ), KpUCTaJInyeckasi peeTka, Koppo3usi METaJIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPENEIbHO JOMYCTHUMAasi KOHLICHTpAIus
ITJIK BemiecTBa;
WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (opMyJl
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;
ONPENEATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNENIEHHOMY KJIACCy COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (hopMmyiie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;
packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaATh
tabnnunyio (opmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AIIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynmna)», manesie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
[JIaBHBIX TMOJATPYMI C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3G (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKHE XHUMHYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;
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COCTaBJISITh YPABHEHMSI AJIEKTPOJIUTUYECKOW AMCCOLMAIIMH  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEaKklui, MOATBEPKAAIOIINX CYIIECTBOBAaHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUIun
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa MO0 (opMmyse COeauHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

COOJTIOIaTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKXe TMpaBwia oOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HWHCTPYKLIHUSAMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yTieKHcIioro rasa);

IPOBOJUTH PEAKINU, TOATBEPKAAIOIINE KaYECTBEHHbBIN COCTaB pa3IMuHbIX
BEILIECTB: pACHO3HaBaTh OMNBITHBIM IMYyTEM XJIOpPHUA-, OPOMMI-, HOAWNI-,
kapOonat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE ONIEpALlMU MBICIUTEIbHON ACSITEIHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIIHMIO, BBISBIICHUE IPUUYNHHO-
CIIEJICTBEHHBIX CBS3EH — /I M3YUYEHHS CBOMCTB BEIIECTB U XUMHYECKHX
peakiuii, eCTECTBEHHO-HAyYHbIe METOABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHnoBanue
n/ pa3aesioB U TeM

I

NpOrpaMMbl

Koaun4yecTBo 4acoB

Bcero

KonTpoabubie
padoTsI

IpakTHyeckne
padoTsI

Paznean 1. IlepBoHavasibHble XMMUYECKHE MIOHATHS

1.1

1.2

XUMHUS — BakHas
001aCTh
€CTECTBO3HAHUS U
IIPAKTUYECKOU
JIeSITEIbHOCTH
yeJoBeKa

BemniectBa u
XUMUYECKUE
peakiuu

Hroro o pazneny

14

21

JlabopaTopHbIe
padoThI

Pa3znen 2. BakHeiilme npeacTaBUTe/IM HEOPraHMYECKUX BelllecTB

2.1

Bo3znyx.
Kucnopon.
[Tonsitue 06
OKCHIaX

JJIeKTpPOHHBIE (IU(PPOBHIE)
o0pa3oBaTesibHbIE pecypchl

bubmmoreka LIOK
https://m.edsoo.ru/7f41837c¢

bu6morexa IJOK
https://m.edsoo.ru/7f41837c¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Bonopon. [lonstue

bubmoreka [JOK
2.2 8 1
O [eIoTax i https://m.edsoo.ru/7f41837c
COJIAIX
B .P .
oA, TACTROPE bubmoreka [JOK
2.3 [ToasaTue 06 5 1
https://m.edsoo.ru/7f41837c¢
OCHOBAHMUAX
2.4 1?:: Orz};;::;?;m 11 1 bubmmorexa LIOK
' P . https://m.edso0o.ru/7f41837¢
COCIMHCHUU
Hroro no pazmemny 30

Pa3znen 3. Ilepuognyeckuii 3akoH u [lepuognueckas cucrema xumudeckux djemenToB /[. U. MenneseeBa.

CTpoeHne aToMOB. XuMH4YecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE Pe€aKIIuu

3.1

3.2

[Tepuonnueckuit
3aKOH 1
[lepnonnueckas
cucremMa
XUMHYCCKHUX
sanemenTtoB 1. U.
Mennene-eBa.
CrpoeHune atoma
XuMu4deckKast
CBSI3b.
OXHuCIUTEIIBHO-

bu6mmoreka LIOK
https://m.edsoo.ru/7f41837c¢

bu6morexa IJOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTaAHOBUTCJIbHBI

€ pCaKuu

Wroro no paznemny

PesepBHOE Bpems

OBILEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

14

68

24

14

bu6moreka [JOK
https://m.edsoo.ru/7f41837c

bubmoreka [JOK
https://m.edsoo.ru/7f41837c¢



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

9 KUIIACC

JJIeKTPOHHBbIE
(undposbie)
Ne HanMeHoBaHue Pa3ieioB KosuvecTBo yacoB oOpa3oBaresibHbIE
n/n ¥ TeM NPOrpamMMbl pecypeel
Koutponbn IIpakrnueckue | JlabopaTtopHbie
Bcero
ble padoThl padoThI ONBITHI
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIUU
[ToBTOpeHue u yriyoiaeHue bubmoreka [JOK

1.1 3HAHUK OCHOBHBIX 4 https://m.edsoo.ru/7f41a
pasziesioB Kypca 8 kiacca 636
OcCHOBHBIC bubmmoreka [JOK

1.2 3aKOHOMEPHOCTH 5 https://m.edsoo.ru/7f41a
XUMHUYECKUX peaKIui 636
DNEKTPOIUTHYCCKAS

Ccop ) Bu6mmorexa LIOK
u varus.

1.3 8 HHat 8 1 1 1 https://m.edsoo.ru/7f41a
XUMHUYECKHE PEAKIINU B 636
pacTBopax -

Hroro no pazneny 17

Pa3znen 2. HemeTallIbl M HX COCTUHEHUS
OO0mmas xapaKTepUCTHKA bu6mmoreka [JOK

2.1 XUMHAYECKUX IJIEMEHTOB 3 1 1 https://m.edsoo.ru/7f41a
VIIA-rpynnst. 'anorens 636



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO0mast xapakTepuCcTHKA

XHMHYECKUX DJIEMEHTOB bubmmorexa [OK
2.2 . 5 https://m.edsoo.ru/7f41a
VIA-rpynnst. Cepa u eé 636
COCTMHEHUS -
OO0mas xapakTepucTHKa
XHMHYECKUX DJIEMEHTOB bubmorexa [OK
2.3 9 https://m.edsoo.ru/7f41a
VA-rpymrsl. A30T, 636
dbochop u ux coeTMHEHUs —
S BuSmoracs LIOK
2.4 11 https://m.edsoo.ru/7f41a
IVA-rpynmsl. Yriepon u 636
KPEMHUU U UX COCTMHCHUSA -
Hroro no pazmemny 28
Pa3nen 3. MeTajuibl M MX COeIMHEHMSI
OO0mue cBoMCTBA bubmorexa [OK
3.1 R 4 https://m.edsoo.ru/7f41a
METaJIOB
636
BaxxHeime MeTajibl U uX Bubmmorexa [OK
3.2 13 https://m.edsoo.ru/7f41a
COSIUHCHUS
636
Hroro no pazneny 17

26
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Pa3znes 4. XuMus v oKpy:kamomas cpejia

Bemiecta u maTepuainl B bubmorexa [TOK
4.1 H P 3 https://m.edsoo.ru/7f41a
JKHN3HU YCIIOBCKA
636
Hroro no pazneny 3
bubmoteka IJOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68 12

YACOB IIO I[TPOI PAMME
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