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IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XWMHH Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeILHOM MPOTrPpaMMbl OCHOBHOTO OO0IIIETO 00pa3oBaHusl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOM paboueil mporpaMmbl



BOCITUTAHUS U C YUYETOM KOHIIETIIUHU MIPETOTaBaHU yIeOHOTO MpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O UENAX, OOIIell cTpaTeruu
oOydeHMs, BOCIHTAHHUS ¥ Pa3BUTUSA OOYYAIONIUXCS CPEICTBAMH YYEOHOTO
npeaMera, yCTaHaBIMBAeT  00s3aTeIbHOE peIMEeTHOE CoJiepKaHue,
npeaycMaTpuBaeT paclpeiesieHue ero Mo KiaccaM U CTPYKTYPHUpPOBaHHUE II0
paszmenaM W TeMaM TPOTpaMMBl 10 XHMHH, OTMPENSTSET KOJUYCCTBECHHBIC U
KaueCTBCHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJIC/IOBATCIBHOCTh  M3YYCHHS XUMHH C  y4E€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEW OOyJaloUmIuXcs, OIpeaensieT BO3MOXKHOCTH MpeaMera IS
peanuzanuu TpeOOBaHU K pe3yabTaTaM OCBOSHHUS OCHOBHON 00pa3oBaTEebHOMN
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro o0pa3oBaHMs, a TakKe TPeOOBaHUN K
pe3ysbraTaM oOyYCHHS XMMHUHU Ha YPOBHE IEJICH U3YUCHHS MPEAMETa U OCHOBHBIX
BUIOB y4eOHO-TIO3HABATEIILHOW JIEATEIHHOCTH OOYYarOIIErocs IO OCBOCHHIO
y4eOHOTO CO/Iep KaHuU.

3HaHWE XWMHH CIY)KHT OCHOBOH IS (OPMHUPOBAHHUS MHPOBO33PCHUS
00yJaromierocsi, ero MpeACTaBICHU O MaTEepPHaTbHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrpatoT (QOopMUpYEMble XUMHUEH MNPEJCTAaBICHUS O B3aUMOIPEBPAIIECHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET — peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011l 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO()ECCHOHATBLHON eI TeTbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
I[EJIOCTHOTO B3TJIs/1a HA €IUMHCTBO TIPUPOJIBI U YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIInXcs;

crocoOCTBYyeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIECHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ B OKOJIOTHYECKOE
oOpa3oBaHre 00y4arONINXCS.

JlanHble HampaBiIeHUST B OOyYEHWHM XUMUU O00ECTICUMBAIOTCS CHENU(UKON
comepKaHus ~ yd4eOHOTO  TpeaMeTa, KOTOPBIM  SBIACTCA  TEAarOorHuecKH
aIanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHH Ha OTPEACIEHHOM dTare e
pa3BHUTHSI.



Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSTUU
OPraHUYECKOU XUMHUMU.

Crpyktypa coaepkaHUsi MPOrpaMMbl MO XUMHHU C(HopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3yudeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMHYSCKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HA OCHOBE TEOPETUUECKUX IMPEICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HUS O CTPOCHUU aTOMa U XMMUYECKOMN CBSI3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (DYHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS M BO3MOYKHOCTEW IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM TMPUPOJbI, LIEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO03HAHUS B Hayke. M3ydeHuWe XMMHUU MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHpY,
«buomnorus. 5-7 knaccel» u «®u3nka. 7 Kiacc.

[Ipy wu3yyeHWH XUMHUHU TPOUCXOIUT (POpMHpOBaHHWE 3HAHHH OCHOB
XUMHUYECKOW HAyKH KaK OOJIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOTrO IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUITUX (PaKTOB, MOHATHN, 3aKOHOB M TEOPETHUUYCCKUX IMOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
MPUOOIICHUM K HAyYHBIM METOJaM TIO3HAHWUS TPU H3YYCHUU BEIISCTB U
XUMUYECKUX PEaKIi, B ((OPMUPOBAHUN M PA3BUTHH TO3HABATCILHBIX YMCHHHN U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHON H Y4eOHO-HCCIIECIOBATCIILCKON
NEATeIIbHOCTH, OCBOCHHHW TIpaBWi Oe3omacHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM KU3HU.

[Ipy m3ydyeHMn XUMHUK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHsS BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:



— (opmMupoOBaHHE MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMIH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MPUOOIIECHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOW MO3HABAaTEIbHOM JeATEIbHOCTH, HAYYHBIM
METO/aM MO3HaHHs, (GOPMHUPYIOUIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— obecrnieyeHue yclIoBUl, CIOCOOCTBYIOIINX MTPHUOOPETEHHUIO 00yYatOIUMHUCS
OMbITa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMH), UMEIOIIUX YHHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHbBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o60miel (YHKIMOHATBHOM M  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OLEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YYCHUU
XUMHH, TPUMEHATh HMX TpPU PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYAOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYaloOlUMXCsl T'YMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJs BBIPAOOTKH HSKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

—pa3BUTHE MOTHBALlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HANpaBICHHOCTH JalbHEHIIIETO
o0y4eHHUSI.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBanHms, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XMMUYECKUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1aOOpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (FOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE kele3a ¢ pactBopoM conr menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEJICHHUS  OINbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopoja B mpupoje, (U3MYECKHE U XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoil 3PpeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MYecKMe UM XUMUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromiyie  (OCHOBHBIE,  KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DU3NUECKME M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCITOJIb30BaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOPA3I[OB BEIICCTB
KOJIMYEeCTBOM | MOb, HCCIeIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBHUE BOJBI C METaJJIaMH
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoMm cepHOM KHUCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

Hepuoagnuecknin 3axkon u Ilepuoamyeckas cucreMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHBIE METaJUIhI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux anemeHToB [[. . Menaeneesa. llepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MenneneeBa. XapaKTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTEeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUs, KOCMOC, TIJIAaHEThI, 3BE€3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K Pa3JIWYHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKUX BJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonsitue o karanuse. [IonsTue 0 xumuueckoMm paBHoBecun. DakToOpkI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpPaBHEHHI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMAd €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens guccoruanuu. CUIbHBIE U CA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTCKAHHWS  peakiuié  HMOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEaKUW HAa HMOHBL, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aMMoOJEICTBUE € METaJUIaMHM, HEMETaJUlaMH, IIeJ04YaMu). XJIOPOBOIOPOL.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKre cBoMcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCI0Thl. CONM CEPHOUM KUCIOThI, KAUECTBEHHAs PEAaKL U HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MoJyuyeHue U npuMeHenrue. Colii aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHHMS B KayeCTBE MMHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pU3NIeCKUe U XUMUUESCKHUE CBOWUCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKALMK, PACHpOCTpaHEHHE B MpuUpojae, (HU3MYecKkue U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue W XUMHUUYECKHE CBOWCTBA, MOJYYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 6€30MacHOr0 UCIMOIB30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraIoB), HaOIIOICHUE TpoIiecca OOyTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUMii Ha MOH aMMOHUS U (pocdar-uoH U U3ydeHHEe MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTauioB. MeTtajnueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YyryH, AIOPATIOMHUHHIMA,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XUMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuisl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B nIpupojae. PU3NUECKUe U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoKAcHUE B mnpuponae. dPusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToma, HaxoXJeHWe B mnpupoje. Dduzmueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3YyUYE€HUE PE3YyJbTAaTOB  KOPPO3UHM  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCClIeOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoib npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, IMapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, pACTBOP, PACTBOPUMOCTb, KPUCTAIITYECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEpPHOM MHpOpMAaIMEl o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKM3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3IinuyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ YUYETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJE€ KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEJCHUS TP paboTe ¢ BEIIECTBAMHU, & TAKXKE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHSl  AKOJOTHMYECKOW  KYyJIbTYpbl, OCO3HAHUS IJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanpeAMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBSA3b C JPYTMMH TMOHSITHSMHU), UCIIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTAaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAUYECTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PAa3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIW3UPOBATH B Ipoluecce Yy4eOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora U (WUiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (11abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIe YHUBepPCcalbHbIe y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUcTBUM, crneuudpuueckue s NOpeaMeTHor obnactu «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCT Y O0YUAIOIMIUXCS YMEHUM:

e PACKPHIBATh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHAsh Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEeaKIUu 3aMelleHus, peaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIIEHTPAIIHsI) B PACTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIETISATh BAJECHTHOCTH ATOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTajpo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cumcrema XuMudeckux diaementoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJIACCU(PUIIMPOBATh XUMHYECKUE BJIEMEHThl, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO »JJIeMeHTa Mo (opMmyse COeIUHEHHS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TMPUYUHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3YYEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBAThH IpPaBUJIAM TOJB30BAHUS XUMUYECKON TOCYI0M U J1a00paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIE€W PACTBOPEHHOTO BELIECCTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUYECKas PEaKIMsi, XUMUYeCKasi CBsI3b, TEIUIOBOM 3(PdeKT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS] XMUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (popMyre, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX NEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OONME ¥ CHeNUPUISCKUE XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IET0YEn
U COoJiel, TOJIHbIE U COKpAIEHHbIE YPAaBHEHUS PEeaKIUi MOHHOTO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MTOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca dTUX PEaKIIHiA;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCIMHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBIOJHCHUIO J1aOOPATOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, O0O0O0OIIeHHe, CHCTeMAaTU3allio,  BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3.1lepuonnyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1emeHToB /I. U. Mengeneea. CTpoenune aroMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemMeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmbl. ['agorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus u okpyxkamouias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubmmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 IlonsTtue o MeTomax MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI bubmuorexa [JOK
3 1 0 1
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa 1 cMech. CriocoObl bubmuorexa [JOK
4 . 1 0 0
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
: . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1 0 0
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE FIIEMEHTBI. 3HAKU bubnuoreka [JOK
7 1 0 0
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCTHIC H CIIOKHBIC BemecTEa https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
HIMITE A oy HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
Mounspaast macca https://m.edsoo.ru/ff0d5230
Pemmenue 3amaq no remMam:
14 Koaunuectso Bemecta. MoJib bubmorexa [TOK
B ) ’ https://m.edsoo.ru/ff0d5230
Momnspras macca
15 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
18 BCIIICCTBA IO YPABHCHUSAM XUMHYCCKHUX bubmotera [JOK
¥ P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIecKuX peakiuii
19 (coenuHEHMS, PA3JIOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
20 sHnuKIoneauct. O6o0meHne bubmorexa HOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
21 KonTtponeHas padota Nel mo teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

22 Bo3ayxa. Kucimopos — 3aeMeHT U bubmorexa HOK
yxa. p https.//m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
23 KHCJIOpOJia (peaKIuy OKUCICHUS bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcugax
CriocoObl MostyueHust KUCIopo/ia B
24 J1ab0OpaTOPHH U MPOMBIILIEHHOCTH bubmiorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoit 3¢ ekt xumuueckoin
o5 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITHIX
Tommmso (HedThb, Yroab U METAH).
26 3ar HSHGI-EI/Ie(l];OS a a, CII0COOBI zzro bubmorexa OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
27 «ITonmydyenne u coOnpanue KHCIOpoaa bubmorexa LHOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
28 Bomopoa — snemeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
29 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 IToHsITHE O KUCIIOTAX U COMIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
31 CriocoOslI moTyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o reme

32 «ITonyuyenue u cooupaHue BOIOPOA bubmorexa HOK
7 P AOPOAd, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
33 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYeCTBa
34 BEIECTBA ra3a 1o €ro H3BECTHOM bubmiorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WM 00BEMY
Brruucienus 006EMOB ra3oB 10
35 ABHEHHIO PeaKI[MHM Ha OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
36 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBaHui. [loHsarue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HacelmeHHbIe
38 u HI;HaCLHieHHLIIe) aCTBOPBHI B bubmorera [JOK
P PEL https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BEIIECTBa B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
39 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
omnpeaeEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIISCTBA»
40 KonTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
41 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
42 [Tonmyuenue u XuMu4eCKre CBOWCTBA bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJO0B

43 OcHoBaHus: COCTaB, KaccuuKarms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bubmmoreka [{OK
45
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee?
Comu (cpenHue): HOMEHKIIaTypa,
47 cnocoérfl) 10T )eHI/ISI XHMHqZSKHe bubmmorexa [OK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [JOK
48
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
49 I'eneTnueckas cBsi3b MEXY KiaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
50 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHWHI https://m.edso0.ru/00ad9ch?2
KontpoabHasg padora Ne3 o teme
51 "OCH(I))BHLIG KJ'IIZICCLI HEOPraHUYECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUN
I1epBBle NOMBITKY KiIacCU(PUKALIUN
52 XI/H\I/ZI/ILIGCKI/IX JJIEMEHTOB ?IOH}II;I/IC o bubmotera [JOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
53 [lepuoanueckuii 3aKoH u bu6mmoreka [JOK

Hepnoz[quCKaﬂ CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52c
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anemeHTOB J[. 1. Menaeneera

54 Ilepuoasl, rPyIIIbEL, ITOATPYIIIILI bubmotera [JOK
PHOEL, TPYIIEL, TOATPYT https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000J1049eK
. bubnuorexa [JOK
56 aToMOB 3JieMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTUKa XUMHAYECKOTO
57 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
58 JUISL pa3BUTHS HAyKW U nipakTuku. J[. U. bubnnorexa [JOK
MenneneeB — y4EHBIN, Me1aror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [IOK
59
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 n
OHHAA XUMHUHCECKaA CBAD https://m.edsoo.ru/00adac34
61 KoBaneHTHas nojsipHas XuMu4eckas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBaneHTHas HenosspHass XMMUYECKast bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
63 C
TEHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
64 CTeleHu OKUCIIEHUS bubmotera [JOK

https://m.edsoo.ru/00adae28
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65 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1 0 0 bubmuoreka [IOK

peakuuu https://m.edsoo.ru/00adb076

66 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 0 0 bubnuorexa [JOK

peaKuuu. https://m.edsoo.ru/00adb076
bubmmoreka [{OK

67 O 1 0 0
KHCIITEII 1 BOCCTaHOBHTEIH https://m.edso0.ru/00adb076

KonTponsnas pabora Ne4 no teme

68 «Ctpoenne aroma. XUMHYECKas 1 1 0 bubmorexa HOK
’ https://m.edsoo.ru/00adb486

CBS3bY»
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KJIACC

Kouan4yecTBo yacos JJIeKTPOHHBbIE
aTa nudpoBLIe
Ne n/m Tema ypoka KonTpoabubie | IlpakTHueckue A p
Bcero u3ydyeHusi | oOpa3oBaTejibHbIe
padoThbI padoThI
pecypchbl
[Teproanueckuii 3aK0H.

1 [Tepuoanueckas cucrema 1 0 0 bubnuoreka [JOK
XUMHUYeCKuX 3eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuoreka [JOK
2 CBOMCTB XUMHUUYECKUX DJIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukarus 1 HOMEHKIATypa 1 0 0 bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHUYECKO CBSI3U U THUIIBI 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/00adbac6

KonTtposnsHas padota Nel mo Teme

5) «[loBTOpeHue u yrinyOneHue 3HaHUM
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Krnaccudukarus XuMHYECKUX bubnuorexa [JOK
peaKuuii Mo pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKON

7 eakuy. IToHaTHe 0 rOMOTE€HHBIX U bubmiorexa HOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

8 @DaKTOpBbI, BIUSIONINE HA CKOPOCTh bu6moreka [IOK
XUMHUUYECKOMN PEAKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOIN

10 mucconuanun. CHIIbHBIE U CIIa0bIE bubmorexa LOK

’ https://m.edsoo.ru/00adcd68
BJIIEKTPOJIUTHI
11 Honnsle ypaBHEHHUS peaKI[Ail bubmnorexa [TOK
P P https://m.edsoo.ru/00add448
12 HonHble ypaBHEHUS peaKInii Bubmorexa OK
P P https://m.edsoo.ru/00add448
XUMHUYEeCKUe CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
13 OCHOBAHMU B CBETE MPEACTaBICHUI
. https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUIECKON TUCCOITUAIIUU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
N bubnmuoreka [JOK
14 MpeJCTaBICHUH 00

BHCKTpOHHTquCKOﬁ AUucCconmranumn

https://m.edsoo.ru/00add8b2
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bubmuoreka [JOK

15 IIo €0 0JIN3e CoJIci
HUITHE O THApOIH sen https://m.edso0.ru/00add9d4
16 O06o001IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
17 «Pentenue npkcriepuMeHTaIILHBIX bubnmorexa [TOK
P https://m.edsoo.ru/00addbfa
3a7au»
KonTtponsnas pabora Ne2 no teme
18 «IIEKTPOIUTHYECKAS JUCCOIIMAIINAS bubnmorexa LOK
P ’ https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX»
OO0mmas XapakTeprUCTHKA TAIOTCHOB.
19 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmorexa LOK
p P https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
20 XUMHAYECKHE CBOMCTBA, MOJIyUYECHUE bubmmorexa [OK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTruueckast pabota Ne 2 o Teme
21 «[lonydeHne COSIHON KUCIIOTHI bubmmorexa [IOK
i . N ’ https://m.edsoo.ru/00ade348
H3y4YCHHE € CBOMCTBY
Berurcienus o ypaBHEHUAM
. bu6mmoreka [JOK
22 XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
https://m.edso0.ru/00ade488
peareHToB JaH B U30BITKE
93 OO01ast XapakTepUCTUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
24 Haxosxienue cepol 1 €€ coeIMHEHU I bubnunoreka [JOK

B Npupoae. XUMHUUYECKHUE CBOMCTBA
cephl

https://m.edsoo.ru/00ade64a
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CepoBoa0po1, CTpOCHHUE,

bubmuoreka [JOK

25 .
¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTA,

26 ¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA brbmmorexa [OK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE MPOMBIIIEHHOTO Crtocoda

97 ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlen cpelibl COCTMHEHUSIMHU
cephl

28 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK
MPOJIyKTa peaKkiuu https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB

29 VA-rpynnel. A30T, pacnpocTpaHeHHE bubnuoreka [IOK
B mpupojie, Gusndeckue u https://m.edsoo.ru/00adeea6
XHMHUYECKHE CBOMCTBA
AMMumak, ero pusudeckue u

30 XUMHYECKHE CBONCTBA, MOJyUYCHUE U bubmorera [JOK

> HOTYH https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[IpakTrueckast padota Ne 3 o Teme
31 «lTonyyenrne aMMuaKa, U3y4eHHUE €T0 bubmorexa HOK
N yi - MY https://m.edsoo.ru/00adf180
CBOMCTB»

39 A3oTHas KucaoTa, eé Gusndeckue u bubnunoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

bu6mmoreka [JOK
33 aMMOHHSI B KQUeCTBE MUHEPATbHBIX

ynoOpeHuii. XuMudeckoe

https://m.edsoo.ru/00adf518
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3arpsi3HEHHE OKPYKAIOIICH CpeIbl
COCIMHEHUAMH a30Ta

dochop. Oxcun dhocdopa (V) u

bubmmoreka [{OK

34 pocpopras KHCH?Ta’ Pusmiecxue https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYYCHUE
Hcnons3oBanue pochaTo B
35 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3HeHHEe IPUPOTHON cpeibl https://m.edsoo.ru/00adfc20
¢docharamu
Vruepon, pacpocTpaHeHHE B
36 HpI/IpI(:)]e, gmnr;ecxl;e U XUMHYECKHUE bubnmorexa [JOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
37 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIoM yriepona (IV)
N bu6mmoreka [IOK
38 Yrombitas KHCIOTa it &€ con https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme
39 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHbIE TOHATHUS 00
40 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepo/ia
41 Kpemnuuii u ero coennHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
42 IIpaktuyeckas pabora Ne 5. Pemenue Bubmmorexa LIOK

https://m.edso0.ru/00ae0bf2
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SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

KonTtposnsHas padota Ne3 mo Teme

bubmmoreka [{OK

43 «BasxkHennne HeMeTallIbl ¥ UX
https://m.edso0.ru/00ae0el18
COEIUHEHUS
OO6mast xapaKTepUCTHKAa XUMUUYECKUX
9JIEMEHTOB — METAJLIIOB.

44 Metannuueckas CBsI3b U bubmmoreka [{OK
METaJUIMYECKass KPUCTAJUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3ndeckre CBOMCTBa
METAILIOB
XUMHYeCKHe CBOMCTBA METAJIOB.

45 DIEKTPOXUMHUUECKUAIN P bubmorexa LOK

P . P https://m.edso0.ru/00ae1156
HaIpsDKEHU METaJIIOB
OO6mme cnocoObI MOTyICHUS
MeTtaiuioB. CiraBel. Berauciienus mo

46 aBHEHUSIM XMUMHYECKUX PEaKIUi Eubmrorexa HOK
P P ’ https://m.edsoo0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

bu6mmoreka [JOK

47 [ToHsATHE O KOPPO3UU METAJLIOB
https://m.edso0.ru/00ae1278
bubmuoreka [JOK

48 €JIOYHBIE METAILIbI
i https://m.edso0.ru/00ael14b2

49 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK
KaJus https://m.edso0.ru/00ael14b2

50 [IlenoyHO3eMeTbHBIE METAILIIBI — bubmuoreka [JOK

KaJBIUA U MarHui

https://m.edsoo.ru/00ael15e8
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bubmuoreka [JOK

°1 BaXHCHIIE COCMHCHNA KaTL IS https://m.edso0.ru/00ae15e8
52 O06001IeHNe U CUCTEMATHU3AIIHS
3HaAHUH
JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubmmoreka [{OK
53
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme
54 "YKEcTKOCTE BOABI 1 METOIBI €6 bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
> AJTIOMHHIIH https://m.edsoo.ru/00aelc64
56 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Keneso https://m.edso00.ru/00ae1d86
58 OKcuapl, THAPOKCUIBI M COJIU KeTe3a bu6mmoreka [IOK
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
59 O06o00IIeHNE B CHCTEMAaTH3aLIH
3HAHHUH
[IpakTuueckas padota Ne 7. Permnenue
50 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME bu6mmoreka [JOK
«BaxHeilne MeTallIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHCHUS»
Boruncnenus o ypaBHEHUSIM
XUMHYECKUX PeaKIUid, €CI1 OJHH U3
bu6mmoreka [JOK
61 pEeareHToB JaH B U30BITKE UITU

COACPKUT NPUMCCH. Brrunciaenus
MacCOBOH J0JI1 BEIXOJIa MpOAYKTa

https://m.edsoo.ru/00ael750
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peaknuu

O0001IeHUE U CUCTEMATU3ALIUS

62 . 1
3HAHHIA
KonTtponsHas padota Ne4 o reme
63 «BakHeWIe MeTauTbl B HX 1
COCITMHEHUSD)
64 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
65 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAarOILIEen Cpebl https://m.edsoo.ru/00ae4270
66 Ponp xumuu B pemreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
67 O06o01enre U cucTeMaTru3arus 1 bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00ae0d0a
68 O06o00meHNe U CHCTEMAaTH3aITHS 1 bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue»

2. Xumus, 9 knacc/ I'abpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

3. Tabnuupl: [leproguyeckas cucreMa xumudeckux snemeHToB /1. U.
MenneneeBa, Tabaua pacCTBOPUMOCTH, FIEKTPOXUMUUYECKUN PSiJT
HaIPSKEHNS METAIIIOB

4. 000pyI0BaHME TOUKH pPOCTa

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3a1auu o XuMuu u
criocoObl ux pemenus» - M.: «Jlpodar

2. H.C. IlaBnoga, «/unakTudeckue KapTOUKH — 3aaHUs 110 XUMUH 9
kiacey - M.: «Ok3amen»

3. M.A. Pa6os, E.}O.Hesckas, «TecTbl o Xumuu 8 Kjacc K y4eOHUKY
O.C.I'abpuensHa» - M.: «DKk3aMeH»

4. KOHTpOJBHBIE U MPOBEPOYHBIE PAOOTHI XUMHUS K yUSOHUKY
O.C.I'abpuensna«Xumus 9». — M:. «/Ipoda»

5. T'abpuensn O. C., Octpoymon U. I'. HactonpHas kaura yautens. XuMus.
9 k 11.: Metoanueckoe nmocooue. — M.: JIpoda

6. Xumus. 9 k 51.: KoHTponbsHbIie 1 mpoBepoUyHbie paboThl K yueOHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A.
VYmakoBa u ap. — M.: Ipoda

7. Tabpuensan O. C., Octpoymos U. I'. U3yyaem xumurio B 9 Ki.:
Jnnaktuyeckue marepuaibl. — M.: biuk mroc

8. TI'abpumensn O. C., Bockoboiinukosa H. I1. Xumus B Tecrax, 3agavax,
ynpaxueHusx. 8— 9 k. — M.: JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru - mone3nsie coBeThl, 3P HEKTHBIC OTBITHI,
XHUMHWYECKHUE HOBOCTH, BUPTYAIbHBIA PETICTUTOP

2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii ITKOJIBHBIH

MOPTAJT CO CCHUTKAaMK Ha 00pa30BaTeIbHbIC CAUTHI IO XUMHH

http://c-books.narod.ru - muTepatypa 1o XUMHH

http://www.hemi.nsu.ru/ - uarepHeT-yueOHNK « OCHOBBI XUMHUM)

B~ w



http://www.alhimik.ru/
http://schoolbase.ru/articles/items/ximiya
http://c-books.narod.ru/
http://www.hemi.nsu.ru/

o

https://resh.edu.ru/ - Poccuiickast aeKTpoHHas

https://teacher.examer.ru/app/chem/tests/d5¢c5¢ - oOpa3oBaTenbHas

matdhopma «IK3aMmep»
https://lesson.academy-content.myschool.edu.ru/ - Bubnuoreka

MunnpocselieHuss Ha canre Mos mkoJia


https://resh.edu.ru/
https://teacher.examer.ru/app/chem/tests/d5c5c
https://lesson.academy-content.myschool.edu.ru/
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