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HOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUIM K pe3yjabTaTaM OCBOEHUS OCHOBHOMU
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro 0Opa3oBaHus, MPECTaBICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBE (QeaepalbHOll paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpEACTaBICHUE O IENsAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUSI W Pa3BUTUA OOYyYAIOMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
IpeaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAaHHE IO
pazgenaM M TeMaM MPOrpaMMbl MO XHUMHUHU, ONPEAECISAECT KOJIUYECTBEHHBIE W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUSI XHMHUHU C  Y4ETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYaloulerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHH CIIYXKUT OCHOBOW [JIi (POPMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEW TPEACTaBICHUS O B3aMMOIPEBPAIICHUSIX
HHEPTrUr M 00 SBOJIONUHU BEIIECTB B MPHUPOAE, O MYTAX pEHICHUS TI00aTbHBIX
npoOjieM YCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTENBPHOW  y4eOHOW  JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIEHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEIUGUKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISIA HA €UHCTBO IIPUPOJABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
COIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MENarorMuecKu
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HAyKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIOUIUMUCS CHUCTEMBI IMEPBOHAYANBHBIX MOHSITUN XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHITUN
OpraHUYeCKOU XHUMUHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 10 MPHUHIMIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET'0 €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHAS (YHKIUM OOBICHEHHS W TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS U TMOJYy4YCHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHMHUU  CHOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUpPA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO H
MEeToJaM TMO3HaHWUsS B Hayke. M3yueHHe XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUeOHBIX MpeaMeToB: «OKpyXKarolmuid MUup»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpuoOOIIEHUH K HAayYHBIM METOJaM T[IO3HAHUS TPH W3YYCHHH BEIIECTB W
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOW U Y4YEOHO-UCCIEA0BATEIBCKOM
AESITEeNPHOCTH, OCBOCHMHM NpPaBUJ 0€30MacHOro OOpaimieHusi C BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HampaBICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKOe MPHUOOIICHHE
O0yJaloUIMXcss K CaMOCTOSITENIbHOM MO3HABaTENbHOW JESITETbHOCTH, HAYYHBIM
METOoZlaM TIO3HAaHUA, (POPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yClIOBUi, CIOCOOCTBYIOUIUX MPUOOPETEHHUIO 00yUYarOIUMHCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIHIA), UMEIONINX YHHBEPCATbHOE 3HAYCHUE ISt
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (opmupoBanure oOmeld QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— (¢dopmupoBaHne y OOy4YarOMIMXCA TyMaHUCTHYECKUX OTHOIICHHIA,
NOHMMAHUS [EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BHUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo¢uis U HampaBICHHOCTH JalIbHEHUIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctariseT 136 gacos: B 8 kinacce — 68 gacos (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XuMUU B KU3HU YelOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€Tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

du3nUecKue U XUMUUYECKHE SBJICHUS. XUMHUECKas peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUUYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OMHMCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XMMHUUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SIBJICHUM, HAOJIOICHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB Pa3ACCHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH MOBAPEHHOU
comv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JAaHUE MOJEIEH MOJEKYJI
(mapocTep KHEBbBIX).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopoga. CrocoOsbl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud H  TIpombllieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJICHUE TapHUKOBOTrO 3 dekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  ra30B. Pacdy€Thl 1O XUMHUYECKUM YpPaBHEHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PacTBOpEI.
HaceblllieHHBIE M HEHACHIIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HU 4eiaoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coenuHeHuit. Oxcunbl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpasyroinue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HeconeoOpasyromue. Homenknatypa oxcuaoB. Dusnyueckue © XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiatypa cosneil. @u3nyeckue U XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEpUAIOB), HAOMIOAeHNE 00pa3loB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M KanblueM) (BO3MOXKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UccleIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3amMmojerictBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «BaxHellune Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yl0T aM(POTEPHBIE OKCHUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucreMbl xumuueckux syeMeHToB . M. Menaeneesa. Ilepuoabl
u rpynmbl. OU3NYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB NEpuoAa H
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX  000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B [lepuonnueckon cucreme J[. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. J[. WM. MengeneeB — yd€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okuciaeHus: U BOccTaHOBIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pasiioKeHus, COSTUHEHUS).

Mexcnpeomemunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYyUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJUu3, CHHTE3, KilacCuUKalus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepus, aToMm, OHJEKTPOH, MOPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (pu3nueckue BETUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOpPHbIE MOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XMMUYECKUX 3JIEeMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTA B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOJOB, KalMs, KajlblUusd H HX
COEMHEHUI B COOTBETCTBHUM C TIOJIOKEHHEM »3ieMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3H. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaimys XuMUYECKUX peakluid 1Mo pa3IudyHbIM MMPU3HAKAM (IO YHCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBoMY 3ddekTy, 1o
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMUueckoil peakuuu. [loHsiTHe 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XHUMHYECKUX peakiusXx. [IoHsITHEe O TOMOTEHHBIX M TeTEePOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJ0XKEHHE XUMHUYECKOrO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIANA. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3Mm AucCCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U C1adble SJEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMEHa,
IOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBAa KHUCIOT,
OCHOBaHMA M COJEld B CBET€ MPEJICTABICHUH 00  DIEKTPOJIUTUYECKOU
nucconmanuu. KauectBeHHbIe peakiiuyd Ha MOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETauioB (Tpadura M anMasa), CIO0XKHBIX BEIIECTB
(xmopua HaTpUsl), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMUUYECKOW peakiuu
OT BO3JEUCTBHUS Pa3IUYHBIX (PAKTOPOB, KCCIECAOBAHUE AJICKTPOMPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca AUCCOLMAIMU KHUCJIOT, WIEJI04Yel U Ccojei
(BO3MOXKHO  WCIIOJIb30BaHHE  BHUJEO MAaTepHAJIOB), TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKaHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHme ocangka, BbIACICHHE Taza, oOpa3oBaHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIU
(ropeHue, peakiMM pasioKEeHHs, COCIMHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl 1 HX COeTUHEHUS

OO6mast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XWMHYECKHE CBOWCTBA Ha TMpHUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4aMu). XIIOPOBOJOPO/I.
ConsgHass KHCIIOTa, XMMHUYECKHE CBOICTBa, MOJydyeHUE, NMpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHu3M 4esoBeKa. BaxHeWmine XJIOopuabl U UX
HaXO0XJCHHUE B PUPOLE.

O6mrast xapaktepuctuka snemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu OokucieHus. CTpoeHune M (Qu3nyYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CePhl. AJUIOTPOITHBIE MOIU(MUKAIINN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOMOPO, CTpOoCHHE, (QU3MUECKUE H
XUMUuYeckre cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE ¢ XUMHUYECKHE CBOWCTBa (00mmue  Kak
MPEACTaBUTENs Kjacca KHUCIOT H crenuduueckne). XUMUYECKHUE PEeaKIluH,
JeXanme B OCHOBE IMPOMBIIUIEHHOTO CMOco0a MOJY4YeHUS! CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCHOTBL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLMs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COCIMHEHUN B mnpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbu3nUecKkue U XuUMU4eCKre cBoicTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
dbu3nYecKue U XMMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUYECKHUE
cBoiicTBa (0OmIME Kak TPEACTABUTENS Kiacca KHCIOT M CIeHU(pUUECKUE).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHUSI B KaueCTBE MHUHEPaIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HeHUE OKPYXalollel cpejibl COeIMHEHUAMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOJOEMOB). Docdop,
ajutoTporHbie Moaudukamuu ¢Gocdopa, Pu3MUECKHe W XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOWUCTRA,
nonyuenue. Mcnonb3oBanue hocharoB B kKauecTBE MUHEPAIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka anemMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTIEpoJ,  aJJIOTPOINHbIE
Monu(UKAlMK, PACHpOCTpaHEHHE B TNpHUpojAe, (PHU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), runore3a r100aJbHOTO TMOTEIUICHUS KJIMMAara, MapHUKOBBIHM
addekr. YrompHas KUCIOTa M €€ COMM, X (PU3NYECKHe U XMMHUYECKHE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJI, MIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yroiib, MPUPOJHBIA Ta3, HEPTH),
MPOAYKTHI WX mepepaboTku (OEH3WH), WX pPOJIb B OBITY W MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TMONYy4YECHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuge kpemuus (IV) m xpemuueBoit kuciore. CUIUKaThl, UX HCIOJb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpouTesbHbIE MaTepHalbl: KepamMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOreMbl 0e30mMacHOr0 HMCHOJb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peakIluu Ha CyJb(aT-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO rasa, MpOBeJIeHHe KaueCTBEHHBIX peakIMii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTausibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTawmoB. PU3NYecKnue U XUMUYECKHUE CBOWCTBA MeTaimoB. O0imue
crocoObl MoNy4YyeHus MeTamioB. [IOHSATHE O KOPPO3HH METANIOB, OCHOBHBIE
crocoObl 3alIUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIICHHOCTH.

[Ileounble MeTauIbl: MOJIOKEHUE B llepuognyeckoil cucreMe XUMHUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd M Kanus. [IpuMeHEeHHe WIETOYHBIX METAJIOB M HUX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilue coequHeHHs KaublUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANIOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CuCTeMe XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, cCTpoeHue aroma, HaxoxJaeHWe B npupone. duszuueckue u
XUMUYECKHE CBOMCTBa alfoMUHMsI. AM]OTEepHbIE CBOWCTBA OKCHJA U TUJIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Yy4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI W HATpusi € BOJOM (BO3MOYKHO HCHOJb30BAaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUAEOMATEpPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLHUi Ha MOHBI: MArHUS, KaJblUsl, aJJFOMUHUSA, [IUHKA, JKeje3a
(I) u xenesa (I11), meau (II), HaOIrOMEHME U OMKCAHHE MTPOIIECCOB OKPAIIUBAHMUS
IUIJaMEHW MOHAMU HATpus, Kalusd M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BakHeuiune
METAJUIBI U UX COCIUHEHUSI.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKaroueh cpenbl (mpenesibHas JOMycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (akT, THIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsij, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTD, KPUCTAIIITMYECKasI
peméTka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, CIMHHIIBI U3MEPEHUS, KOCMUYECCKOES
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, nbIXxaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOIbI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAMMBbI  OCHOBHOI'O  OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B Xo0Jie¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU I[IEHHOCTSAMH, NPUHATHIMU B
oOlllecTBE MpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM M APYTUX  BHUJAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NEATEIbHOCTH TpPH
BBITIOJTHEHUU y4YEeOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpOILlECC€ OTOM Y4eOHOW JESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEJAEHUE M TMIOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE U XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHSI HAYKH M COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUH IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30OBaHMIO, MPOCKTHOW ¥  HCCIEIOBATEIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOJISI, HAPKOTHKOB, KYPCHHUS ),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

UHTEPEC K MPAKTHYSCKOMY M3YUYEHUI0 Tpodeccrii U TpyAa pa3IMdaHOro Poja,
yBOXCHHEC K TPyAYy W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUsS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATBLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHHE IIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBmI 6€30MaCHOTO MOBEACHUS PpU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYaIIUIX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOoOJeM M MyTel WX PEelIeHUs MOCPEICTBOM METOJO0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUST OOIIECHAYYHBIE TMOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O TICIIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIE), KOTOpblE 0OecHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEpPCAIbHBIE YUeOHbIE 1eHCTBUS

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKK, YCTAHABIMBATH B3aMMOCBS3b C JAPYTMMU TOHITHUSIMH), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIUi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3YyUYCHWS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHIYKTUBHBIC, NETyKTUBHBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHUE HCIIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAyeCTBE OCHOBBI JUIsi (POPMUPOBAHHS THUIIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU U TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITUPOBATH 0000IIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WHGHOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MpPEACTABICHUS, MOJIYYaeMYyIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEPXKAHUS, CIPABOYHBIC
mocoOusi, pecypchl VHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3JIMYHbIE METOJIbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOl aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHbBIX OUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE MCIOJb30BaTh M AaHAIM3UpOBaTh B Ipoluecce Yy4yeOHOH U
UCCJIeI0BATEIBCKON JESITENIbHOCTH UH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KaloIIed NpUpoHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmIecTBY  oOCyXkJaemMol  TeMbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh Mpe3eHTAIUI0
PE3YNIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIIEpUMEHTa (JabopaTOPHOTO OIbITa,
1a60paTOpPHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIILCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTuBHbIC YHUBepPCAIbHbIE Y4eOHbIE 1eCTBUSA:

YMEHUE CAMOCTOSITENILHO ONPEAENATh LEIU IEATEIbHOCTH, [UIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIbHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM NPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW eI, YMEHUE
MCITI0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nedcTBuM, crneuuduyueckue i OpeaMeTHOM obnactu  «XuUMUS», BHUIbI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHity oOydenus B 8 kiiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICII OCHOBHBIX XHMHWYECKHUX TMOHATHH: aTOM, MOJEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECh
(omHOpPOHASE M HEOAHOPOHAsS), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMUYECKOTO DJIEMEHTA B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKas peakius, KiacCUpUKaIUsi PEaKIUid: peakiuu
COCIMHECHUS, PEAaKIMU pa3JI0KEHUSA, PEAKIUU 3aMEUICHUS, PEaKIUU
oOMEHa, 9K30- U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aroMa, DJICKTPOHHBIA CJIOW aToma, aTOMHas OpOWTallb, PaJNYC
aToMa, XMMHYECKasi CBs3b, MOJIIpHASA U HEMOJISIpHAS KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTMOH, aHWOH, PAacTBOp, MaccoBasi J10Jisl BEILIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHA XUMHYECKOM CBsi3U (KOBaJEHTHAs W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHUCHIBATHh W XapakTepu3oBaTh TabIUuHy0 ¢Gopmy I[lepuoanueckoi
CHCTEMBl XMMHMYECKMX OJJEMEHTOB: pa3iudyaTbh MOHATHUS  «TJaBHas
noarpymnmna (A-rpynmna)» u «mmobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuoguyeckas cuctemMa XuMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sjipa, o0Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (10 YUCIY M COCTaBy YYAacTBYIOUIMX B pPEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAas ONMKUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSITh OCHOBHBIE OINEpALMU MBICIIUTENLHON EeITebHOCTH — aHau3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTeMaTH3alrI0, KIaCCHU(pHUKAIIHIO,
BBISIBJICHUE NMPUYMHHO--CIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLUHl, €CTEeCTBEHHO-HAy4YHbIE METOMbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJIiaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEILIECTBAMU B COOTBETCTBHUM C MHCTPYKIHUSMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHl IO
pPacno3HaBaHUIO PACTBOPOB ILEJIOYEH U KUCJIOT C MOMOIIBIO HHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiacce nmpeaMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHI: XUMUYECKUH
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJI0O)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJib,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, AJEKTPOJMTHYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amoTponus, am(pOTEepHOCTh, XUMHUUECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaNINYEeCKasi), KpHUCTAJUIMYECKass pEeUETKa, KOPpPO3Hs METalIOoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEakluu, MNOpeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKMX TIOHSATUA U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIB30BaTh XMMHUUYECKYIO CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEIIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEHIECTB K
OTpENICIEHHOMY KJIAcCy COCIMHEHUN 1o (QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCIMHEHUM, THUI KPUCTALIUYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoil cUCTEMbl XUMHYECKUX SJIEMEHTOB:
pasznuyarh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «modoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusi, KOTOpble MMEIOTCA B TMEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUA  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsa sapa, oO0IIee YHCIO DIEKTPOHOB U
pacrpeqieieHie MX TI0 JJICKTPOHHBIM  CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MajlblX MEPUOI0B U IVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIuU
BEIIECTB, MO TEIUIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENeHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W crenu(uuecKkrue XUMHYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOATBEpP)KJas OIKHCaHUE
npuMEpaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUSI DJEKTPOJUTHYECKOM AHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABIICHHSI DJICKTPOHHOTO OalaHCa dTUX PEaKIIN;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TIPEBpAlICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0aTh  IpaBWIa  MOJB30BAHUA  XUMUYECKOM  MOCyAou u
1a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMH 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHUIO M COOMPAHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M yIJIICKHUCIIOrO Ta3a);

NPOBOAUTL  PEaKIMH, MOATBEPKIAIONIME  KAYCCTBECHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiIMkar-, Ccyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJLIOB, IMPHUCYTCTBYIOIINE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0O0OIEeHHe, CHCTEMAaTHU3allii0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JJIi M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX pEaKIui, eCTECTBEHHO-HAy4YHbIE METOJbl ITO3HAHUA —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIICPUMEHT (peajlbHBIM H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOoHHbIe (L (pPOBbBIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumuyeckunx 3jieMeHToB JI. . MennesieeBa. CTpoeHue aTOMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' I https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BellecTra https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAX ITO3HAHUS B XUMHH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CI0XKHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIJIIPHOE yUEHUE 1 bubmiorexa LIOK

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 MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanenTtHoc
HIMIE A popiyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX DJIIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmoreka [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUSI MACChl BELLIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSIM XUMUYCCKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopuu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peakifu, TOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOIHYECTBA
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonsitue 06 bubnmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Je https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosnydyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, Kitaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATU3ALUS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotera [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bubmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. 3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoaunueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Hontast xuMirieckas cesish https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHast Xumuyeckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 (CTeneH okCIeHiLs https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEIU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne aroMa. XUMUYECKask CBSI3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnmoreka [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011€HNE U 1 bubnnorexa [JOK
cHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peaKIii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edso00.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHNHA 00 bubmmorexa LOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOMAITIH
14 TTousarue o ruaposm3se cojiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA Bubmiorexa IIOK
p A AT https://m.edso0.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyuenne consTHON KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berarcnenust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTAa,
25 (u3HYECKHEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIINe B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl
97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XUMUYECKUE CBOUCTBA

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

AmMHEaK, ero pu3nvecKkue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJIYyYCHHE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHue ero bubmorexa HOK
o > 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KAUECTBE MHUHEPAJIbHBIX

32 oOpenuil. XuMuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAoIIel cpeJibl
COEIMHEHUSIMH a30Ta
®ochop. Okecup dpochopa (V) u

33 Cpocgo pHa;I anng)Ta (1)(1)1/11)3H(1163:KI/IG u bubmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOICTBA, MOJyYEeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuioM yriepona (1V)

37 VYroapHas KucioTa u €€ com brbmmorexa LOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas pabora Ne 4 o reme

38 "[loydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
40 Kpemunii u ero coequHeHust bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxxHeinmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueiiie HeMeTalIbl M UX
https://m.edso0o.ru/00ae0el8
COCJTUHECHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTalIM4ecKasi KpUCTAJNINYEeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MOTyYeHUs
metauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKHT
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaJIbIIAA bubmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 O06o01menre U cucTeMaTru3arus
3HaAHUH
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
N N bubmuoreka [JOK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne U cuCcTeMaTH3aIs
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxuHenmme MeTajlibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIH BBIXOJa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001meHue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600111€HNE U

cUucCTeEMaTHU3anus 3HaAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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