HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XuMuu Ha ypOBHE OCHOBHOT'O 00I11€r0 00pa30oBaHMsI COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanusd, npexacrasieHHbIx B ®I'OC OO0, a takke Ha OCHOBE (enepanbHOM
paboueil mporpaMmbl BOCIIUTAHHS U C y4ETOM KOHIIETIIMU MPENoJaBaHusl yueOHOTo mpeameTa
«Xumus» B oOpa3oBareIbHbIX opranusanusix Poccuiickoit @enepariuu.

[Iporpamma mo xXuMHH Aa€T MPEACTABICHHE O IENAX, OOIIed CcTpaTeruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOydaloOIIUXCS CpeACTBAMH y4eOHOro mpeaMeTa, yCTaHaBIIMBAET
o0s13aTeNbHOE MPEIMETHOE COZEpIKaHue, MPeAyCMaTpUBaeT paclpesielieHne ero mno KiaccaMm u
CTPYKTYpPUpPOBAHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPEAesieT KOTMYeCTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COAEP)KAHUSA, PEKOMEHIYEMYIO IOCJIEI0BaTE€IbHOCTD
W3YyYEHUS XUMHUHU C YYETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
npoliecca, BO3PacTHBIX OCOOCHHOCTEN 00yyaromxcs, ONpeAessieT BO3SMOXKHOCTHU MpeaMeTa A
peanuzanuu TpeOOBaHMM K pe3yibTraTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOrpamMMbl Ha
YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus, a TakKe TpeOOBaHUH K pe3ynbTaraM 00y4eHUs! XUMHUH
Ha YypOBHE LeJell W3ydyeHHUs TMpeAMeTa U OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOM
JeSITeIbHOCTH 00yYaroIIerocs o OCBOSHHUIO Y4eOHOT0 COJepKaHMUs.

3HaHHUE XMMUU CITY’KUT OCHOBOM AJisi (POPMUPOBAaHUS MUPOBO33pEHHUs 00yUaroLIerocs, ero
IpEeACTaBICHUI 0 MaTepHaJIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMUpyEeMble XUMUEH
IPEICTaBICHUS O B3aUMOIPEBPALICHHUSIX SHEPTUU U 00 IBOJIOLMH BEIIECTB B MPUPOAE, O MyTIX
peuieHus IOOAIbHBIX NPOOIEM YCTOWYMBOIO pPa3BUTHUSA YEJIOBEYECTBA — CHIPHEBOW,
SHEPreTUYECKOM, MUIIEBON U KOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET pean3allii BO3MOKHOCTEN Ui CaMOPa3BUTHS U (POPMHUPOBAHUSI KYJIBTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB ~ UX  CaMOCTOATEJNIbHOM  yueOHOM  JesATeIbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCJIEJIOBATEIbCKUX YMEHHMH, HEOOXOIMMBIX KaKk B IIOBCEIHEBHOM JKU3HH, TaK U B
npogeccHOHATBLHON AEATENbHOCTH;

3HAKOMHUT CO CHEUU(UKOM HAyYHOIO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOTO
B3IVIS1/1a Ha €IMHCTBO MPUPOABI U YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM ATAIIOM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0y4aroIInuXcs;

CrocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOHIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUAM, K TMPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DJKOJIOrMYECKoe 0OpazoBaHHE
o0yyJaromnmxcsi.

JlanHble HampaBieHUs B OOy4eHMM XMMHMU OOECIEYMBAIOTCS CHEIU(PUKON Coaep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIN SBISETCS MeJarornuecky alanTHPOBaHHBIM OTpaXkKeHHeM 0a30BoH
HayK{ XMMHHU Ha OTNIpe/IeIEHHOM 3Tarie € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0ILEro oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHME
00y4aronIMMKCST CUCTEMbI NIEPBOHAYAIbHBIX MOHSITUA XMMHUHU, OCHOB HEOPTaHMUECKON XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYNMBIX IOHATHH OpPraHMYECKON XUMUU.

CrpykTypa coiepkaHusi IpOrpaMMbl 10 XUMHUU C(OPMHUPOBAHA HA OCHOBE CUCTEMHOIO
nogxona kK e€ usyuenuro. CopepaHHe CKIAABIBAETCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
JJIEMEHTE M BEIECTBE U CUCTEMBl MOHITHH O XUMHUYECKOW peakuuu. OOe ST CHUCTEMBbI
CTPYKTYPHO OpPIaHM30BaHbl IO NPUHLUILY I[OCIEN0BAaTEIbHOIO Pa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUUECKUX MIPEICTABICHUIN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepuognueckoro 3axkona /I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBS3H;

— IpeACTaBIEHUHN 00 3JEKTPOIUTUYECKON JUCCOLMAIMH BEILIECTB B pacTBOpax.



Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOIYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEA0BATENLHO OT OTHOTO YPOBHS K JIPYTOMY, BBITTOJIHSS
(GyHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U TIOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMUPOBAHHIO MPEIACTABICHUS O
XUMHUYECKON COCTABISIIOIIEH HAy4HOW KapTHHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHUPOABL,
LIEHHOCTHOT'O OTHOIIEHHs K HAyYHOMY 3HAHUIO M METOAAM IO3HaHMS B Hayke. M3yuenue xumun
MPOUCXOIUT C TMPHUBJICUCHHEM 3HAHMW U3 paHee U3YYEHHBIX Y4YEOHBIX MPEAMETOB:
«Oxpy>xaromuii Mup», «buonorus. 5-7 knacce» n «®Pusuka. 7 Knacey.

[Ipyn n3ydyeHnn XuMUM NPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTUYECKON AEATENIbHOCTH YeJIOBEKa U KaK OJHOrO
13 KOMIIOHEHTOB MHPOBOM KyJBTYpbl. 3ajada y4eOHOro IMpeiMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHYECKHMX 3HAHUH — BaKHEHIIMX (AKTOB, MOHITUHN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JOCTYHNHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B
NpUOOIIEHNU K HayYHBIM METOJaM MO3HaHMS [IPU U3YyUCHHUHU BEIIECTB M XUMHUYECKUX PEaKIHii, B
(¢bopMUpOBaHMM U  Pa3BUTHM  [O3HABATENbHBIX YMEHUH U HMX [PUMEHEHHMH B
y4eOHO-1103HABATEIbHOM U y4eOHO-UCCIEeI0BATEIbCKON JAEATENIbHOCTH, OCBOEHUM IPaBHI
06e30macHOTO OOpaIIEeHHsI C BEIIECTBAMH B MTOBCETHEBHON KU3HH.

[Ipu u3ydyeHHH XUMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUCHUE
npuoOpen Takue LeH, Kak:

— (opMHpOBaHHE HMHTEIUIEKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BAHMUIO,
COTPYIIHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATUIO PpELIeHUH, CIOCOOHON ananTHpoBaThbCsi K
OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOyYeHHs Ha CUCTEMAaTU4YecKoe MpuodIeHrne Oo0yyaroumxcs K
CaMOCTOSITEJIBHOM ~ II03HABaTE€JIbHOM  JIEATENbHOCTH,  HAayyHbIM  METOAAM  IO3HAHUS,
(hopMUPYIOLIUM MOTUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHHe YCIIOBUM, CHOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYAIOUIMMHUCSA OIBITa
pa3HOOOpa3HOW [1eATeNbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIi), IMEIOLINX YHUBEpCaIbHOE 3HAYCHUE JIJISl pa3IMUHBIX BUJIOB JESTEIbHOCTH;

— (opmupoBanue o01Ie GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae yMeHUIl OOBSCHATh U OLEHHBATH SBJICHUS OKPYXKAIOIIEro MHUpA, MCIOIb3ys 3HAHHS U
OMBIT, TMOJYYEHHbIE MpPH M3YYECHUM XUMUHU, HPUMEHATh HX TpPU pEIIeHUUu MpoldsieM B
TIOBCEHEBHOM JKU3HH M TPYIOBOU JIESTEILHOCTH,

— (opmupoBaHue y 00yJarOIUXCs TYMAaHUCTHYECKUX OTHOIICHHA, ITOHUMAaHUS [IEHHOCTH
XMMHUYECKUX 3HAHUW JJIs1 BBIPAOOTKH HSKOJIOTHYECKH L€IeCOO0pa3HOro MOBEAEHUs B OBITY U
TPYAOBOM AESATEIbHOCTH B LEISAX COXPAHEHHS] CBOErO 3I0POBbS M OKPYKAKOWIEH MPUPOTHOMN
Cpensl;

— pa3BUTHE MOTUBAIMU K 00YYECHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs OOILEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoQuIIs M HAIPaBICHHOCTHU JaJbHEUIIETO 00yIeHUSI.

OOmiee yMcao 4acoB, OTBEAEHHBIX Ul M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBanusi, coctapisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HezleN0), B 9 kiacce — 68
yacoB (2 yaca B HEZICIIIO).

COIAEP) KAHUE OBYUEHMUSA
8 KJIACC
IlepBoHaYajbHbIE XUMHYECKUE TOHATHS
[Ipenmer xumuu. Ponb XMMHM B KM3HHU 4YEJIOBEKAa. XMMHS B CUCTEME HayK. lTena u
BelecTBa. PU3MUYECKHUE CBOMCTBA BELIESCTB. ArperaTHoe cOCTOsiHME BellecTB. [loHsiTue o
METOJIaX MO3HaHUs B XUMUHU. YucTele BeniecTBa U cmecu. CriocoObl pasiesieHus: CMeceil.



ATOMBI M MONEKyIbl. XHMHUYECKHE 3J1€MEHTbl. CHMBOJIBI XUMHYECKUX D3JIEMEHTOB.
[TpocThie U clOXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTh aTOMOB XHMHYECKHMX OJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHast
Mmacca. MaccoBast 10711 XMMHUYECKOTO JJIEMEHTA B COEJUHEHHH.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBSI3b KOJIWYECTBA, MAacChl M
qHCiIa CTPYKTYPHBIX €IUHMIL BemiecTBa. Pacuérel mo hopmynaM XUMHYECKUX COEAUHEHHH.

Ousnyeckue M XUMHYECKHE SBJIECHUS. XUMHUYecKass peakius U e€ MpU3HAKU. 3aKoH
COXpaHEHHUs1 Macchl BellecTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus XMMHUYECKUX peakuuit
(coenuHeHwMs1, pa3IOKEHUSI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYH0H, mpaBuiamMu paboThl B jJaboparopuu M mpuémamu
oOpamieHuss ¢ Ja00OpaTOpHBIM 00OpYZOBaHHEM, M3yYE€HHE U OMHCAaHUE (PU3MUYECKUX CBOUCTB
00pa3IoB HEOPTAHNYECKUX BEIIECTB, HAOMoAeHNEe ((U3NIECKUX (TUTaBIICHUE BOCKA, TAsTHUE JIB/IA,
pacTHpaHHue caxapa B CTYyIKe, KUIIEHHME M KOHJEHCAlMsl BOJbl) U XUMUYECKUX (TOpPEHUE CBEYH,
IpOKaJMBaHUE MEAHON IMPOBOJIOKH, B3aUMOJICHICTBUE MeJla C KUCIIOTOM) sIBIIEHUH, HaOII0AeHUE U
OIMCaHKUE MPU3HAKOB MPOTEKAHHUsI XUMUYECKHX peakluil (pa3iokeHue caxapa, B3auMoJieicTBUe
CEpPHOM KHCIOThI C xJIopuaoM Oapusi, pasnoxeHue rugpokcuaa meau (II) mpu nHarpeBanuu,
B3auMoJieiicTBUE kene3a ¢ pacTBopoM coiu Menu (1), nzyuenue crnocoboB pasaeneHus cMmeceil:
C TOMOIIBIO MarHuta, (UIbTpOBaHHE, BbIIApUBaHUE, AUCTWUIALMS, Xpomarorpadus,
NpOBEJICHHE OYMCTKU MOBapEHHON COJIM, HAOMIOACHHWE U ONHUCAHME Pe3yIbTaToOB MPOBEICHUS
OMbITa, WJUIIOCTPUPYIOLETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHHE MOAENeld MOJEeKY
(1apocTepKHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3i€MEHT M NIPOCTOE BELIECTBO.
Haxoxxnenue kuciopoga B npupoje, Gpusnueckrue 1 XuMHUYECKUe CBOMCTBA (PeaKuu FOPEHMS).
Oxcunpl. Ilpumenenue kucnopona. CrnocoObl MOMy4yeHHMsS KHCIOpOAa B JIabOpaTopuu H
npomslluieHHOCTH. KpyroBopoTr kucinopona B mpupozae. O30H — amioTponHas Moauduxamnus
KHCIIOpOJa.

TennoBoit »p¢eKkT XUMHUECKON peakiuH, TEePMOXUMHUYECKHE YpPaBHEHMsS, BK30- U
SHAOTEPMUYECKHE pEaKUHUU. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHHE BO3JyXa, YCHIECHUE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — omemeHT m mpocroe BemiecTBo. HaxokaeHwe Bomopoaa B IPUPOZE,
(u3nyeckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCO0BI IoyueHus. Kucnors! u conu.

MomnsipHblii 005EM Ta30B. Pacu€Thl Mo XUMUYECKUM YPaBHEHUSM.

®usnueckue CBOMCTBAa BOabl. Boma kak pactBoputens. PactBopbsl. Hacklmennsie u
HEHACBILICHHBIE PACTBOpPHI. PacTBOpuMOCTH BemecTB B BoAe. MaccoBas [0 BELECTBA B
pactBope. XuMHUYecKHe cBOMCTBa BoAbl. OcHOBaHUA. Poib pacTBOpoOB B NpHUpOAE M B KU3HU
yesoBeka. KpyroBopor Boasl B mpupoze. 3arps3HeHHE NPUPOAHBIX BoA. OXxpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHeHuil. Oxcuapl. Kiaccudukaius OKCHAOB:
coneoOpa3yromue (OCHOBHBIE, KHCIIOTHBIC, aM(OTepHBIC) U HeconeoOpasyronie. HomeHkmarypa
okcu10B. du3nueckre U XMMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcuoBanms. Kriaccupukanus OCHOBaHMIA: INENOYM M HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. Pu3MYECKME U XMMHUYECKUE CBOMCTBAa OCHOBaHUU. llomyueHwue
OCHOBAHUM.

Kucnorsl. Knaccuduxauus xucnor. Homenknarypa kucinor. @Usnueckue U XMMUYECKUE
cBoricTBa KUCIOT. Pan aktuBHOCTH MeTaiuioB H. H. beketoBa. [loiyuenue kucior.

Comn. HomeHkinatypa coseil. @usndeckue U XuMudeckue cBoiicta conell. Ilomyuenue
coyen.

['eneTnyeckas CBA3b MEXKAY KJIaCCaMH HEOPraHUYECKUX COCIMHEHUM.



Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OIPECIICHUE COCPKaHMs KUCIOpOaa B BO3AyXe, MOJTydeHHe, COOMpaHue,
pacmo3HaBaHWE M HM3Y4YCHHE CBOWMCTB KHCIOPOAA, HAONIOACHHE B3aMMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BOZHMKHOBEHHWS U TPEKpAIIEHUs TOpeHus (moxapa), 03HaAKOMJICHUE C
o0Opa3liaMu OKCHJIOB U ONHCAHHE WX CBOWCTB, MONyuY€HHUE, COOMpaHUE, paclo3HABAHUE W
M3y4YeHUEe CBOWCTB BOJOpona (ropeHue), B3ammojeicTBue Bojopona ¢ okcumom wmeam (1)
(BO3MOXKHO HCIIOJIB30BaHUE BUAEOMATEPHANIOB), HaOMoIeHne 00pa3I[0B BEIIECTB KOIUYECTBOM |
MOJIb, HCCJIEIOBAHUE OCOOCHHOCTEH pPaCTBOPEHHs BEIIECTB C Pa3IMYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MAacCOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICCTBHE BOABI C MeTaUlaMU (HaTpueM W KaimblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HCCIENOBaHHE 00pa3llOB HEOPTaHWYECKUX BEHIECTB Pa3UYHBIX KIIACCOB,
HaOMIOIeHNEe W3MEHEHUSI OKPAacKh WHIUKATOPOB B PACTBOpPAxX KHUCJIOT M IIEJIOYEH, M3ydeHUe
B3anmoneiictBus okcupa meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METaJUIaMu,
peakuMii HEWTpalu3alHuM, TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula JPyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Baxuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Iepuonnyeckuit 3akon u Ilepuognyeckas cucrema xumMu4deckux iemenros JI. H.
MenpeneeBa. Ctpoenue aToMoB. XUMUYecKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MONMBITKH KJIACCH(PUKAIMA XUMUYECKUX 1eMeHTOB. [IoHATHE O Tpynmax CXOMHBIX
JJIEMEHTOB (IEJIOYHBIE M IIEJOYHO3EMENbHBIE METAIIbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCHUJIbI U THIPOKCH/IBI.

[lepuonuueckuii 3akoH. Ilepuoguueckas cucremMa xXuMuueckux oanemeHtoB /[l M.
MenneneeBa. KoporkonepuonHas u yMHHOnepuonHas ¢opmbl I[lepuonuueckoil cucteMsl
xumuueckux anemeHtoB [[. M. Menpeneesa. Ilepuonsl u rpynmnel. Du3nuecKkuii CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUO/IA U TPYNIIBI JIEMEHTA.

Crpoenue aromoB. CocraB artoMHbIX sjaep. M3orombl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMUYECKHUX AIeMEHTOB [lepruoandeckoil cuctemsl
. WN. MenneneeBa. XapakTepuCTHUKAa XUMHUYECKOTO DJIEMEHTA IO €r0 IOJOXKEHUIO B
[Tepnonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajinyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmnaM 1 MepuogaMm.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XMMUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHA Hayku U npakTuky. 1. 1. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTnas (monsipHas u HEMOJSIPHAS) CBS3b.
DIEeKTPOOTPUIIATEIHHOCTh XUMHUECKUX 2JIEMEHTOB. MloHHas CBS3b.

Crenenb  okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [Iporueccel
OKHCJICHUSI U BOCCTaHOBJEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHrue 0O0pasloB BEIIECTB METAJUIOB M HEMETAIIOB, B3aWMOJICHCTBUE THJIPOKCHIIA
LMHKA C pacTBOpaMu KHUCJIOT W IIEJI0YEd, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH (TOPEHHE, PEAKIINH PA3JIOKECHHS, COCTUHEHNS).

Mesxicnpeomemmnuie ceasu

Peanuzanusi MEXNpeaMETHBIX CBS3€M MPU M3yUYCHUH XUMHUU B 8 KIIACCE OCYIIECTBISETCS
yepe3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, SBISIOUIUXCS
CHUCTEMHBIMU ISl OTIEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO01ure ecTeCTBeHHO-HAyYHbIEe MMOHATHS: HAyYHBIH (DaKT, TUMOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(ukanus, TMEepUOAUYHOCTh, HAOIIOACHUE, OKCIEPUMEHT, MOJICITUPOBAHKE,
U3MEpEHUE, MOJIENb, SIBJICHUE.

®usuka: wmarepusi, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIHJ, H3OTOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, OSJIEKTPUYECKUN 3apsij, BEIIECTBO, TeNo, 00BEM, arperaTHoe



COCTOSTHHE BEIECTBA, ra3, (PU3MUYECKUE BEIWYUHBI, CTUHUIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE3161, ComHIte.

buonorust: porocunres, npixanue, buocdepa.

l'eorpadusa: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TIOPONBI, IOJE3HBIE
UCKOIIaeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKusi

Ilepuonnueckunt 3akoH. llepuoguuyeckas cucremMa XuMHUYecKuX dieMeHToB [ M.
MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOMCTB XMMHMUYECKHX
JJIEMEHTOB NEPBBIX TPEX MEPHOAOB, Kajlus, KaIbLUs U HUX COEIAUHEHUH B COOTBETCTBHM C
MIOJIO’KEHUEM 3J1eMEHTOB B Ilepronnyeckoii cucTeMe U CTpPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHUYECKOM CBsA3M. THUIBI KPUCTAJUIMUECKHX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKY U BUa XUMUUECKOH CBSI3U.

Knaccudukamuss ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIEeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEIWHEHHI, reHeTH4YecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklMil MO pa3audHbIM IpHU3HaKaMm (0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B pPEAaKIMHU BELIECTB, MO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHHIO CTeleHeH
OKHUCJICHHS XMMHUYECKHUX 3JIEMEHTOB, [0 OOpaTUMOCTH, IO YYacTHUIO KaTajau3aropa). JK30- U
9HAOTEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKHAE YPABHEHUS.

[lonste o ckopocTu xummuueckoil peakuuu. [loHstre 06 oOpaTUMbIX MU HEOOpPATUMBIX
XUMHUYECKUX peakuusax. IIoHsATHE O TOMOreHHBIX M TeTEpOreHHbIX peakuusax. [lonsatue o
katanuse. [lonsTHe 0 XUMHUYeCcKoM paBHOBeCHH. DaKTOPHI, BIUSIOIINE HA CKOPOCTh XMMHUYECKOM
peaKLuy U MMOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocraBnenue yYpaBHEHHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C HCHOJIb30BAaHHMEM METOAA 3JIEKTPOHHOTO
OanaHca.

Teopus AMEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEAIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C pa3JIMYHBIMU BHJAMH XMMHUYECKOM CBS3H.
Crenens nucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOIUTHI.

Peakuun noHHOro obMeHa. YcinoBHs NMPOTEKAHUS peakUUi MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBa KUCIIOT, OCHOBaHUI M coyiell B CBeTe
NpEeACTaBICHUN 00 HIEKTPOTUTHYECKON aucconranuu. KauecTBeHHblE pPEaKIMHM Ha HOHBI.
[TonsTue 0 ruaponuse comnen.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB —
METa/NIOB M HeMmeTalsioB (rpadgura u ammaza), CIOXKHBIX BEHIECTB (XJIOpuaa HaTpus),
UCCJIEJIOBAHNE 3aBUCHMOCTH CKOPOCTHM XHUMHUYECKOM pEeaKkIUH OT BO3JACHCTBHUS pPa3INYHBIX
(akTOpOB, HCCIEAOBAHHE SJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALIU
KHCJIOT, LEeJI04el U cosel (BO3MOYKHO HCIIOIb30BaHUE BUIE0 MaTepHalloB), IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK NPOTEKAHUS pPEeaKUUid MOHHOro oOMeHa (0Opa3oBaHHE OCAJIKa,
BbIIEJIEHME  raza, o00pa3oBaHME  BOJbl),  OMNbBITOB,  WUIIOCTPUPYIOIIUX  HPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN (TOpeHHe, pPeaklUM pa3ioKeHHs, COCAMHEHUs),
pacno3HaBaHME€ HEOPraHMYECKUX BELIECTB C IOMOIIbI0 KAauE€CTBEHHBIX pEakUUid Ha HOHBI,
pEelLIEeHNE SKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtannbl u MX coeIMHEeHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHMsSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHusi. CrpoeHne W (pU3MUYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJIOTEHOB.
XuMHUeCKHe CBOWCTBA Ha IpuMepe xJjiopa (B3aUMOAEHCTBHE C MeTajulaMH, HEeMeTallJaMH,



menoyamu).  XuopoBogopod. ConsiHash KHCIIOTa, XHWMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre Xjaopa U XJI0pOBOAOPO/AA HAa OPraHU3M yeloBeka. BaxHeilmume xmopuast
Y X HaXOXJECHHUE B IIPUPOJIE.

O6mass xapaxkrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (U3NYeCKHue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M Cepbl. AJUIOTpONHbIE MOAU(UKALMU KUCIOpoAa U cepbl. XUMHUECKHE CBOWMCTBA
cepel. CepoBonopofi, cTpoeHHe, (U3NUYECKHEe W XMMHUYEeCKHe CBOMCTBA. OKCHABI Cephbl Kak
MIPE/ICTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas KucioTa, pU3NYeCKue U XUMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kilacca KHUCIOT M crneuupuyeckue). XUMHUYECKUE pEeaKIHH,
JeKale B OCHOBE IMPOMBINUIEHHOIO Crocoba MOody4yeHHUs cepHOM KHcioThl. [Ipumenenue
cepHoii kucioTbl. ComM CepHOM KUCIOTHI, KaUeCTBEHHAs peakiys Ha cynbgar-uoH. Haxoxnenue
ceppl M €€ coeauHEHUH B Tmpupone. XHUMHUECKOE 3arpsA3HEHHE OKpYXKarollel cpenbl
COEIMHEHUSIMH Cepbl (KUCIIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MIpeIOTBPALICHHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHM OKUCICHHUsS. A30T, paclpoCTpaHeHue B Hpupoae, (GU3NYECKUe Hu
XUMHYecKkue cBoiicTBa. Kpyropopot azora B mpupoae. AMMHAK, ero GU3nuecKue 1 XUMHUYECKUe
CBOICTBa, Mony4yeHue u npumeHenue. Conu aMMOHUS, UX PU3NUECKUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHass peakuys Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJyYeHHE,
¢u3nueckrue W XUMHUYECKHE CBoOilcTBa (oOmIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT H
cneunpuyeckue). Vcrnonp3oBaHWEe HHUTPATOB M COJEH aMMOHHS B KauyeCTBE MHUHEpPAJIbHBIX
ynoOpeHnid. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOMIeH Cpeibl COCTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3yXa, MOYBBI U BOMOEMOB). Pocdop, amioTpornHble MOIUPHUKALUU
¢docdopa, pusnueckue u xumuueckue cpoiictsa. Okeup docopa (V) u dhochopnas xkucnora,
¢u3nyeckrue M XHMMHUYECKHE CBOicTBa, nomydyeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YI00pEeHUH.

OOmas xapakrepuctuka s1aeMeHToB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHUS. YINEepoJ, aljIOTPONHbIe MOIU(UKALIUN, pAaCIPOCTPAaHEHHUE B
npupozne, hpuznyeckue u XuMHUYecKue cBoiicta. Ancop6uus. Kpyrosopor yriepoaa B mpupoe.
Oxcuapl yriepoaa, ux (pU3MUecKkue U XMMHUYECKHE CBOWCTBA, IEHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJTy4YeHUEe M MPHUMEHEHHe. DKOJOrHuecKrue mpobieMbl, cBA3aHHble ¢ okcuoM yriepona (IV),
TUIOTE3a MI00AJbHOTO MOTEIJICHHsI KJIMMaTa, MapHUKOBBIM 3(QQeKkT. YronbHas KHCIOTAa U €€
CONM, WX (U3MYECKHEe U XMUMHYECKHE CBOWCTBa, MONyyeHHe M npuMeHeHue. KadecTBeHHas
peakuus Ha kapOoHaT-uoHbI. Mcnonb30Banne kapOOHATOB B ObITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHbBle MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COECAMHEHMSX YIIepoaa
(MeraH, »3TaH, STWIEH, alleTWIEH, 3TaHOJ, IIMLUEPHUH, YKCycHas Kuciora). IIpupomHbie
UCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, HPUPOAHBIA ra3, HE(QTh), MPOAYKTHI HX MEpepabOTKU
(OeH3uH), UX posb B OBITY M NPOMBINUIEHHOCTH. [IOHATHE O OMONIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKax, yIIeBOAaX — M HX pOJM B JKU3HM dYelloBeKa. MarepuaabHOE €IUHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOICTBa, MOIY4YEHHE M IPUMEHEHUE.
Coenunenus kpemHuss B mnpupone. OOuiue npeacraBieHuss o6 oxcune kpemuus (IV) u
KpeMHUEBOU KucioTe. CUIIMKaThl, UX UCIOIb30BAHKE B OBITY, B IPOMBILUIEHHOCTH. BaxkHelue
CTpOMTENbHbIE MaTepuaibl: KepaMHUKa, CTEKJIO, LEeMEHT, OeToH, ene300eToH. [Ipobiaembl
0€3011acHOT0 UCI0JIb30BaHUSI CTPOUTENIbHBIX MAaTEpUAIOB B TIOBCEIHEBHOM JKU3HMU.

Xumuueckuit Ikcnepumenm:

u3yueHue oOpa3l0B HEOPIaHWYECKUX BEUIECTB, CBOMCTB COJSIHOW KHUCIIOTHI, IIPOBEACHUE
KAQUeCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOJIOIEHUE MPHU3HAKOB UX MPOTEKaHMUS, OIBITHI,
oTpaxarolye (U3MUEeCKHEe U XMMHYECKHE CBOWCTBA T'aJIOTEHOB M UX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHME BUECOMATEPUANIOB), O3HAKOMJICHME C O0pa3laMu XJIOpUIOB (TajJOreHua0B),



O3HAKOMJICHHE ¢ oOpasmamMu cepbl u €€ COCNMHEHUSMU (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEpUAJIOB), HaOIIoIeHWe Tpolecca OOyIIMBaHUS  caxapa 1O  JICHCTBUEM
KOHIIGHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUYEeHHE XMMHUYECKUX CBOWCTB pa30aBICHHOH CEpHOI
KHUCJIOTBI, TIPOBEICHUE KAYECTBEHHOW pEaKIMd Ha CyIb(arT-uoH M HAONIONCHHE MpU3HaKa eé
NpOTeKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a3oTa, pocdopa u UX COCTUHEHHIA
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpHANIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yIOOpEHUH,
noNlyuyeHue, coOMpaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB aMMMaka, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIMil Ha HOH aMMOHUSA U (pocdaT-uoH 1 U3ydeHHe MPU3HAKOB X MPOTEKaHUS,
B3aUMOJICCTBHE KOHLIEHTPUPOBAHHOM Aa30THOW KHCIIOTHI C MEAbIO (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), M3yYCHHE MOJEJeH KPHUCTAUINYECKNX pemeETOK anMasza, Trpadwura,
(dynnepena, 03HaKOMJIEHHE C MPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM
yIIéM W YCTPOMCTBOM MPOTHBOTA3a, TOJYyYECHHE, COOMpaHHE, pPACIO3HABAaHUE W H3Y4YEHUE
CBOMCTB YITIEKHCIIOTO ra3a, MpOBEICHNE KaUeCTBEHHBIX PEaKIuil Ha KapOOHAT U CUIIMKAT-UOHBI U
W3y4YeHUE TPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHHWE C TPOAYKIMEH CHIMKAaTHON
MPOMBIIIEHHOCTH, PEUICHUE SKCIIEPUMEHTANIbHBIX 33/la4 1o Teme «BakHellne HeMeTaulbl U
WX COCTUHEHUS.

MeTtaJuibl M X COeITMHEHUS

OO0mas xapakTepuCTUKa XHUMHYECKUX DJJIEMEHTOB — META/VIOB HAa OCHOBAaHUH WX
nonioxkeHust B [lepuonnueckoil cucreme xumuyeckux aneMmentoB Jl. M. MenaeneeBa u crpoeHust
atomoB. CrTpoeHue MeTauioB. MeTamummueckass CBs3b M METAJUIMUECKas KPUCTAITUYECKas
pem€Tka. DJIEKTPOXUMHYECKUN psii HalpsKeHUH MeTauioB. PuU3MUECKHe U XUMHYECKHUE
cBoiicTBa MerasuioB. OOiue crnocoObl nonydeHus mMetaioB. [IoHsATHE O KOPpO3UU METaJIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI X OT Kopposuu. CIiiaBsl (CTallb, YyT'YH, AIOpaTOMUHUN, OpoH3a) U
WX MIPUMEHECHHE B OBITY U MMPOMBIITUICHHOCTH.

[[{enounbie MeTabl: nonoxeHue B [lepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpoeHHE MX aTOMOB, HaXOXAeHUE B mpupoae. Ousmdeckne u XUMHUECKUE
CBOIcTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI M THAPOKCHUIIBI HaTpus U Kanus. [IpumeHeHue
ICJIOYHBIX METAJUIOB U UX COCIMHECHUM.

[[lenoyHo3eMeNbHBIE METANIBI MAarHUM M KajabLWW: MojoxxkeHue B llepuonnueckoit
cucreme xumudeckux snemMeHtoB JI. M. MenpgeneeBa, cTpo€HHE MX aTOMOB, HaXOXKJICHHUE B
npupozae. Pusnveckne U XUMHUYECKHUE CBOMCTBA MarHusl U Kajablus. BakHeilmue coennHEeHHs
KaJblUs (OKCU, TUAPOKCH, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHUSI.

AmoMmunnil: nonoxkeHue B Ilepumogmueckoit cucteme xumudeckux snemeHtoB /J[. .
MenpeneeBa, CTpOCHHE aTOMa, HaxXOKJICHHE B mpupoae. Ou3nueckne U XUMHUYECKHE CBOMCTBA
anmroMuHM. AM(OTEpHBIE CBONCTBA OKCHA U THAPOKCH]IA ATFOMUHHSL.

Keneszo: mnonoxenue B Ilepuognueckoil cucreme XuMHYeCcKuX osnemeHTtoB J[. M.
MenaeneeBa, CTpOCHHE aTOMa, HaxOXKJAE€HHE B npupoae. Puznueckue U XUMHYECKUE CBOMCTBA
xene3a. Oxcunpl, Tuapokcuasl U conu kenesa (II) u xenesa (III), ux cocras, cBoiicTBa u
MOJIy4YEeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMd METaJUIOB U CIUIaBOB, UX (PU3UYECKUMHU CBOWCTBAMH,
M3yYCHUE PE3YyJIbTaTOB KOPPO3UHM METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHUAIIOB),
0COOCHHOCTEN B3aMMOJCHCTBHS OKCHAA KaJbIHs U HATPHS C BOAOW (BO3MOXKHO HCIIOIB30BAaHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BONBI, MpOIECCa TOPEHHUs Keyie3a B
Kuciaopore  (BO3MOXKHO — HCIIONIb30BaHHME  BHUAEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajabllvs, aJIIOMUHUS, IMHKa, xene3a (I1) u xenesa
(IIT), memu (I1), HaGmrOMEHNWE W ONMKMCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMCHH MOHAMH HATPHS,
KaJaus ¥ KaIblus (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), UCCIICIOBAHIE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA aFOMUHMS U THAPOKCUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110
TeMe «BakHelIme MeTaJlTbl U UX COCAUHEHUS.

XuMus " OKpYysKamoias cpeaa



BemecrBa u marepuasnsl B IOBCEIHEBHOM JKM3HU YEJIOBEKA. be3omacHOe MCIOIb30BAHUE
BCIIECTB M XHWMHUYECKUX peakiuid B ObITy. [lepBas moMomip mpu XHUMHYECKUX OXOTaxX U
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIoeh cpesbl (penenbHas JOMyCTUMast KOHIICHTPAIIHS
BeriecTs, najiee — [1JIK). Poiap XxuMuu B penieHH# SKOJIOTUIECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3yueHne o0pas3IoB MaTepUaoB (CTEKIIO, CIUIABBl METAIIJIOB, MOJUMEPHBIE MATEPHAIIBI).

Mescnpeomemmnwie ceasu

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MPHU M3yUYEHHH XUMHUU B 9 KJlacce OCYLIECTBISAETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK ¥ TIOHSITHH, SBIISTFOITUXCS
CHUCTEMHBIMU JJIsI OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HayYHbIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KIacCU(pUKAIUs, NEPUOIUIHOCTh, HAOMIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
W3MEPEHHE, MOJICIIb, SIBJICHNE, TAPHUKOBBINA A(D(PEKT, TEXHOIOTHS, MAaTEpHAIBI.

®dusnka: wmarepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOMbI,
pPaauOaKTUBHOCTh, MOJIEKYJIa, OJCKTPUYCCKUN  3apsia, MPOBOJHUKH, IMOJYIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOANEMEHT, BEIIeCTBO, TeNO, 00bEM, arperaTHOe COCTOSHHUE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAJUTMUECKash pEmIETKa, CIUIaBbl, (PU3WYECKUE BEITUYUHBI,
€AVHUIBI U3MEPEHMS], KOCMHUECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHLIE.

buonorust: ¢gorocunres, apixanue, Ouocdepa, dKOCUCTEMA, MHUHEpAJIbHbIE YHOOpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEJIbHbIE BELIECTBA.

leorpadusa: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TIOPOIBI, IOJE3HBIC
HCKOTIaeMbl€, TOTUIMBO, BOJHbBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATbI OCBOEHHMA TNMPOTPAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHMSA

JJUYHOCTHBIE PE3VYJIbTATBI

JIM4HOCTHBIE pE3YNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUT'AKOTCS B XOI€ O6y‘~I€HI/Ifl XUMHUHU B €AUHCTBEC yqe6H0ﬁ nu BOCHHT&T@J’IBHOﬁ NCATCIIBHOCTU B
COOTBETCTBUU c TpaAULIMOHHBIMU pOCCHIICKUMU COLIMOKYJIBTYPHBIMH H
)IYXOBHO-HpaBCTBeHHI)IMI/I OCHHOCTAMMU, HpI/IHSITI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I
NOBEJICHUST U CIOCOOCTBYIOT IMPOIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTUS W COIUAIU3AIUH
00y4arommxcsl.

JIMYHOCTHBIE PE3YJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOICTBOBATHCS
CHCTGMOﬁ IIO3UTUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ nu pacmnpeHI/Ie OIIbITa OCATCIIBHOCTU HA eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IICHHOCTHOTO OTHOIIICHUSI K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAyYHOMY
HacJICAWIO, IIOHHMMaHUA 3HA4YCHUA XHMHH@CKOﬁ HaYKI/I B JXXHU3HHU COBpeMeHHOFO O6HI€CTBa,
CIIOCOOHOCTH BJIAQJETh JOCTOBEPHOH HH(pOpMAIHMEH O MEPEOBBIX JOCTHIKEHUAX U OTKPBITHIX
MHUPOBOIl M OTEYECTBEHHOW XMUMHH, 3aMHTEPECOBAHHOCTU B HAay4YHBIX 3HAHUSAX 00 yCTpOICTBE
MHUpa U 00IIECTRA;

2) rpaKIaHCKOT0 BOCTIUTAHMUS:

IPEJACTABICHUS O COLHMAIbHBIX HOPMAaX M NPaBHIAX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B 06H1€CTB€HHO HOHC3HOﬁ,
y4eOHOMCCIICIOBATEILCKOM, TBOPYECKOW M JPYTUX BHIAX JCSATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JEATEIBHOCTH TP BBHITIOTHEHUU YUeOHBIX, TO3HABATEIBHBIX 33124,
BBITIOJIHCHUA XUMHYECKUX DKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aUMOIIOHUMAHUIKO WU B3aMMOIIOMOIIIN B npouecce 3TOI71 y‘IC6HOI>'I ACATCIIbHOCTH, 'OTOBHOCTH



OLICHUBATh CBOE MOBEACHHWE M IOCTYNKHM CBOMX TOBAapHIIEH C MO3MLIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUIN MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE  TMPEACTABIEHUS O  BEUIECTBE U  XUMHUYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTABIISIOLINE OCHOBY JJIs
MOHWMaHWsI  CYIIHOCTH HAy4yHOHW KapTWHBI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOABI, B3aUMOCBS3AX YelOBEKa ¢ MPUPOAHOM cpenoif, o poiau
XMMHWU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[IO3HaBaTeJbHbIE MOTHBBI, HAIpPaBJICHHbIE Ha IOJyY€HHE HOBBIX 3HAHUH MO XUMUH,
HeoOxoquMble [UIsl OOBSCHEHHUs HaONMIOaeMbIX MPOIECCOB M SBICHHM, MO3HABAaTEIbHOM,
UH(POPMAIIMOHHONW M YUTATEIbCKOM KyJIBTYPBhl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENILHONH paboThI
C Y4eOHBIMH TEKCTaMH, CIPaBOYHOH JUTEPATypOd, MOCTYIHBIMH TEXHHYECKUMH CPEICTBAMU
UH(POPMAILTMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YeHUIO M IMO3HAHUIO, JII0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOEKTHOW M MCCIIEIOBATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpaBJICHHOCTH U YPOBHS 00yUYCHHS B JabHEHUIIIEM;

4) popmMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTH KHU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHUE IOCJICACTBUN M HENPUATHE BPEIHBIX
OpUBBIYEK (yHOTPEOJICHHSI aJKOrojsl, HApKOTHKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIOACHMUS
npaBui1 O€30MACHOCTH IMPH OOpAIleHUH C XMMHUYECKMMHU BELIECTBaMU B OBITY M peajbHOM
KHU3HH,

5) TpynoBoro BocnuTaHus:

MHTEpeC K MPAaKTUYECKOMY M3y4eHHUI0 Ipodeccuil 1 Tpyla pa3IudyHOro poja, yBaK€HUE K
TPyAy U pe3yiabraTaM TPYIOBOM JESTEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHS
NpPEAMETHBIX 3HAHWH 10 XWMHUHM, OCO3HAHHBIA BHIOOp WHAWBUAYAIBHOW TPacKTOPUHU
IPOJODKEHUsT 00pa30oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTH K XHMMH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodeccHoHaIbHONU JEesITENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTb a/IalITUPOBATHCS B MPOPECCHOHAIBHOM Cpefie;

6) 3x0/10rMYeCcKOro BOCIIUTAHUS:

9KOJIOTUYECKH IIesIeco00pa3HOe OTHOILEHHE K MPUPOJE KaK UCTOUHUKY KM3HU Ha 3emiie,
OCHOBE €€ CyIlleCTBOBaHUS, IOHMMAaHHE LIEHHOCTH 370pPOBOro M Oe3omacHOro olpasza >KM3HH,
OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (DM3NYECKOMY M TMCHUXHYECKOMY 370POBBIO,
OCO3HAaHME IIEHHOCTU COOJIOICHUS IpaBUil 0€30I1aCHOTO MOBEACHUS IPU padoTe C BEllleCTBaMH,
a TaK)Ke B CUTYalMsIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIONIEH;

CIOCOOHOCTH TIPUMEHSATh 3HAHUS, TOJlydaeMble NP W3yYEeHUH XUMHUH, JUIS pEIICHUS
3aJa4, CBSI3aHHBIX C OKpY’Karollel MPUPOJHON CpeoH, Ui NOBBIILIEHHS YPOBHS 3KOJIOIMUECKON
KYJBTYpPbl, OCO3HAHUS INOOAJILHOTO XapakKTepa SKOJOTMYECKUX MPOOIeM U MyTel UX pelieHus
IIOCPEJICTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBILUICHUS, YMEHHUS PYKOBOJICTBOBATbCS UM B
II03HABATEIbHOM, KOMMYHUKAaTUBHON Y COLIMAIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMETHBIX pPE3yJbTaTOB BBIIENIAIOT 3HAUYUMBIE IS (OPMUPOBAHHS
MHUPOBO33PEHUST OOLICHAYYHbIE MOHATHUSA (3aKOH, TEOpHs, MPUHLMI, I'MIOTe3a, (hakKT, cUCTeMa,
IPOLECC, IKCIEPUMEHT U JPYToO€.), KOTOPbIE UCHOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaAMeTax ¥ MO3BOJISIIOT HA OCHOBE 3HAHUHM M3 3TUX NPeAMETOB (hOpMUPOBATH MPEICTABIECHUE O
[IEJIOCTHOM HAay4YHOW KapTWHE MHpa, U YHUBEpCaJbHbIC y4eOHbIC NEHCTBHA (IIO3HABATEIbHBIC,
KOMMYHUKAaTHBHbIE, DPEryJIsATHUBHbIE), KOTOpbIE 00ecledynBaloT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO Y4€OHOM e TEIIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBepPCAJIbHbIE Y4eOHbIe JeliCTBHSA

Ba3oBble Jioruueckue aeiicTBus:



YMEHMSI HCIIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pacKpbIBaTh  CMBICII XMMHYECKMX TOHSATHH (BBIAENATh HX XapaKTepHble TMPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU HMOHSATHSAMM), UCIIOJIB30BaTh MOHATUS Ui OOBSCHEHUS
OTIENbHBIX (AKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ji KJIAcCHU(pUKAIUU
XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKLMi, yCTAaHABINBATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H
MeX1y 00bEeKTaMU M3y4YeHUs, CTPOUTH JIOTHYECKHE pacCyX1eHus (MHyKTUBHbBIE, 1€ TyKTHUBHbIE,
10 aHAJIOTHH), AEJIaTh BHIBOJBI U 3aKJIIOUEHMS;

YMEHHME MPUMEHSTHh B MPOIECCe MO3HAHUS MOHATHS (IIpeIMETHbIE U METalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XUMHH, HpPeoOpa3oBBIBATH IIUPOKO
MpUMEHsSIEMble B XMMHU MOJIEIbHbIE MPEICTABICHUS — XMMHUYECKHI 3HAaK (CHMBOJI 3JIEMEHTA),
XUMHYecKkass  QGopMyaa M ypaBHEHHE  XUMHUYECKOW pEeakuuu — TpUd  PELIeHUU
y4eOHO-MT03HABATENbHBIX 337a4, C YYETOM OSTUX MOJEIbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKU H3yYaeMbIX OOBEKTOB — XMMHMYECKUX BEIIECTB U
XUMHUYECKUX PEaKIHi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEUNS B U3y4aeMbIX IIPOLIECCAX U ABJICHUSAX.

Ba3zoBble uccienoBareibckme 1eiCTBUS:

YMEHHME HCIOJIb30BaTh IIOCTABIEHHBIE BONPOCHl B Kau€CTBE MHCTPYMEHTA MO3HAHHUSA, a
TaKkK€ B Kaue€CTBE OCHOBbI i1 (OPMHUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CY>KJIEHUM;

npuoOpeTeHne ombITa MO IUIAHWPOBAHUIO, OPTaHU3ALMU M MPOBEIACHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOJ0aTh 32 XO/I0M Mpoliecca, CaMOCTOSTENbHO MTPOrHO3UPOBATh €TI0
pe3yabrar, (GopMyiIHpoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yJbTaraM MPOBEIEHHOIO OIIbITA,
UCCIIEIOBaHMUs, COCTABIATh OTUET O IMPOJICIaHHON padoTe.

Pabora c undpopmanueii:

yMEHUuE BbIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PAa3IMUHBIX BUJIOB
U (GopM IpeacTaBICHUs, OTy4aeMyt0 U3 Pa3HbIX HCTOUHUKOB (HAy4YHO-TIOMY/SIpHAs IUTEpaTypa
XMMHUYECKOTO COJIEpXKaHMs, CIpaBOYHbIE MmocoOusi, pecypchl HTepHeTa), KpPUTHYECKH
OLICHHMBATh IPOTUBOPEYUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHATh PAa3IMYHbIE METOJbI M 3aIPOCHI NPH MOUCKE U 0TOOpe MH(pOpMAIMK U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BHIIIOJIHEHUS! YUEOHBIX U TO3HABATEIbHBIX 3a7a4
OIIpENENEHHOTO THUIIA, npuoOpeTeHue OIbITa B o0JsacTu UCTIOJIb30BaHMS
UHPOPMAITMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTHH,  OBJAJE€HHE  KyJAbTYpOW  aKTHBHOTO
UCIIOJIb30BaHMsl Pa3IMYHbIX IOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpPATh ONTHMAJIbHYIO
¢dopmy mpencraBieHus WHOOPMAIMM W WUIIOCTPHUPOBATH peIIaeMble 3a7add HECIOKHBIMU
cXeMaMHu, TuarpaMmmamu, IpyrumMu popmamu rpaduku U UX KOMOUHAITUSMU;

YMEHHME HCIIONb30BaTh M aHAJIM3UPOBAaTh B Ipolecce y4eOHOM U HCCienoBaTelbCKON
NEeSTENIbHOCTH UH(OPMALIMIO O BIMSIHIH IPOMBIIIJICHHOCTH, CEIbCKOTO X031CTBA U TPaHCIOpPTa
Ha COCTOSIHME OKpPY’KaroIlel MPUPOTHON CpeIbl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

YMEHMsI 3aJaBaTh BOIpPOCHl (B XOoA€ Auamora M (WiaM) AMCKYCCHUH) IO CYLIECTBY
oOcykgaeMol TeMbl, (OPMYIUPOBaTH CBOM TMPEAJIOKEHHUS OTHOCUTEIBHO BBITIOJHEHHUS
MPEIVIOKEHHON 3a1a4u;

YMEHHUSI TIPECTABISTh MOTyUYEHHbIC Pe3yJbTaThl IO3HABATENBHOM 1eATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JejaTb [PE3CHTALMI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIepUMEHTa (J1abopaTOPHOTO OIbITa, JAOOPATOPHOM pabOThl MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIbHOU U
UCCJIEZIOBATENbCKON JESITENbHOCTH IPU PELIEHUHM BO3HUKAIOLIUX IPOOJEeM Ha OCHOBE yuéTa
Oo0IIMX HHTEPECOB U COMIACOBaHHS MO3UIMI (00CyXkaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMbD», KOOPJIWHAILUS COBMECTHBIX JAECHCTBUIA, ONpe/Ie]IeHNEe KPUTEPUEB IO OLIEHKE KauyecTBa
BBITIOJITHEHHON PabOThI U IPYTHE).



PeryasiTuBHbIe YHMBepCcaJbHbIe y4eOHbIe 1efiCTBUS:
YMEHHE CAMOCTOSITETILHO OIpPENEeNsATh 1eNId NeATEIbHOCTH, TUIAaHUPOBATh, OCYIECTBIATD,
KOHTPOJUPOBaTh W TMpPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOK JESATEIBHOCTh, BBIOMPATH
Haubonee d¢pdexkTuBHBIE CHOCOOBI  pemieHuss y4eOHBIX W [O3HABaTeNbHBIX  3aj]ad,
CaMOCTOSITEJIBHO COCTaBJISITh WM KOPPEKTHPOBATh MPEJIOKEHHBIM aarOpUTM JEUCTBHM Npu
BBIMIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJy4YeHHMs] HOBBIX 3HAaHUI 00 H3ydyaeMbIX OOBEKTax —
BEILECTBAX U PEAKLHUAX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pE3yJbTara 3asBICHHOW LIEJIH,
YMEHHE HCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeameTHBIX pe3yiabTaTOB [0 OCBOCHHMIO OOS3aTENILHOTO COAEpIKaHMS,
YCTAHOBJICHHOTO JIaHHOM (enepanbHON pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOyyarouIMMHCs Hay4yHble 3HAHUS, YMEHUS U CIocoObl AeicTBHid, crneuuduueckue s
npeaMeTHoOH obmactu «XUMHS», BUIBI JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIIpETAINH, TPE0OPa30BaHUIO U IPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYalIHUsIX.
K koHiy oOyuenus B 8 kiacce mpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb C()OPMUPOBAHHOCTH Y 00YHAIOUINXCS YMEHUM:
® pACKpBIBAaTh CMBICII OCHOBHBIX XMUMHMUYECKUX TOHSTHI: aTOM, MOJEKYJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMech (OQHOpPOJAHAs H
HEOJHOpO/JHAs1), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10JI1 XMMHUECKOTO IEeMEHTa
B COCOUHEHWH, MOJSPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
3NIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas peakius, KiaccupuKaus
peakLuii: peakuy COEIMHEHUS, PEAKLIUU PA3IOKEHMSI, pEaKLIMU 3aMEIICHUS, pEaKLIuu
o0OMeHa, K30- M YHIAOTEPMHUYCCKHUE PEAKIINH, TETIIOBOU (P (EKT peakiu, sIpo aToma,
ANIEKTPOHHBIN CIIOM aroma, atoMHas opOuTanb, paguyc aromMa, XHUMHUYecKas CBS3b,
MOJISIpHAasl M HEMOJsipHasl KOBaJICHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi 10J BELIECTBA (IPOLIEHTHAs KOHLIEHTPALKs) B PACTBOPE;
® JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHITHA U MPUMEHSITH STU
TIOHSTHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILCHUI;

® UCIONB30BaTh XWMUYECKYH0 CHUMBOIUKY JJsi COCTaBlICHUS (OpMyn BEIIECTB H
YPaBHEHUN XUMHYECKUX PEAKIIMII;

® OIpeneNsiTh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COENWHEHHSAX, CTEICHb
OKHUCJIGHUSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUAX, MPUHAAJIC)KHOCTh BEIIECTB K
OTIpeNeNIEHHOMY KJIACCy COeIUWHEHMH 1o QopMynaM, BHI XUMHUYECKOW CBSI3U
(kKoBaJjieHTHas U MOHHAs) B HEOPTAaHUYECKUX COCAUHEHUSX;

® packpeiBatk cMmbich [lepuoanmyeckoro 3akona Jl. M. MeHneneeBa: JeMOHCTPHUPOBATH
[IOHMMAHHUE IEPUOAUYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHMX DJJIEMEHTOB OT HX
nonoxkeHust B Ilepuonuueckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEeHUs, 3aKOHa ABOTajipo;

® OmuChiBaTh M XapakTepu3oBaTh TaOnuuHyro Qopmy Ilepuonuyeckoir cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3jiMuaTh TMOHATUS «MJIaBHas mnoarpymnmna (A-rpynmna)» u
«mobounas mnoxarpynmna (b-rpymma)», Maneie u OoybIIME€ TEPHOABI, COOTHOCHUTH
0003Ha4YeHus, KOTOpele UMeroTcs B Tabnuie «llepuomuueckas cucteMa XMMHYECKUX
anementoB J[. M. MenpaeneeBa» ¢ 4YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XMMHAYECKUX DIIEMEHTOB (COCTaB W 3apsii sAapa, oOInee YHCIO 3JIEKTPOHOB U
pacnpezielieHue X MO0 AIEKTPOHHBIM CIIOSIM);

e xyaccupuUUpPOBaTh XUMUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKUE

peakuuu (MO YUCIYy M COCTaBy YYACTBYIOUIMX B pPEaKIMHU BEHIECTB, MO TEIJIOBOMY

dbdexry);



® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOATBEPXKJas  ONUCAHWE [MpPUMEpPaMu  MOJIEKYJISIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUM;

® [IPOTrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUSIX;

® BBIUUCIISATH OTHOCUTEJBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTa 1o (popMylie COeAMHEHUS, MAaCCOBYIO JIOJIO BEIlleCTBa B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLUU;

® [IPUMEHITh OCHOBHBIE OIEpAlMU MBICIUTEIbHON AEATENbHOCTH — aHAM3 U CUHTE3,

CpaBHEHUE, 000011IEeHME, CHCTEMAaTH3aIuIo, KJIACCU(PUKAIUIO,  BBHISBICHHC
MPUYMHHO-CJICICTBEHHBIX CBS3€W — JUIsi U3YYCHHs CBOWCTB BEINECTB M XUMHUYECKUX
peaKHI/II\/JI, CCTGCTBCHHO-Hay‘IHBIG MCTOAbI IIO3HAHUA — Ha6J'IIO)I€HI/Ie, I/I3MepeHI/Ie,

MOJICTMPOBAHKE, YKCIIEPUMEHT (peabHbI U MBICICHHBIN);

® cjenoBaTh IMpaBWJIaM IOJB30BAaHUS XUMHUYECKOW TMOCYIOHl M J1abopaTopHbBIM
0o0OpyZI0BaHHEM, a TAKXe IpaBUIaM OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSAMHU T10 BBIIOJHEHHIO J1a00paTOPHBIX XMMHYECKUX OIBITOB IO MOIYYEHHUIO
U coOupaHHio Ta3000pa3HBIX BEUIECTB (BOAOpPOJA U KHCIOPOIA), MPUTOTOBICHHIO
pacTBOpPOB C OMPENEIEHHON MACCOBOM J10JIEH pacTBOPEHHOTO BEUIECTBA, MNIAHUPOBATh
U NIPOBOJIUTH XUMHUYECKUE HKCIEPUMEHTHI M0 PacIO3HABAHMIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMycC, peHodTarenH, METUIIOPaHK U IPYTHE).

K koHiy oOyueHus B 9 kiacce mperMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb C()OPMUPOBAHHOCTh Y 00YUAIOUINXCS YMEHUM:

® DACKpbIBaTb CMBICI OCHOBHBIX XHMHUYECKHUX IMOHSATHM: XUMHYECKHI 3JIEMEHT, aToM,
MOJIeKyJia, MOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklus, XUMUYECKas
CBSI3b, TEIUIOBOM 3(p(eKT peakuuu, MOJib, MOJIAPHBIA 00BEM, PACTBOP, IITEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DIEKTPOIUTHYECKAsT UCCOIMALNSA, PEaKIUH HOHHOTO OOMEHa,
KaTajau3arop, XHUMHUYECKOE paBHOBecHE, oOOpaTuMble M HEOOpaTHMble pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHME, aJUIOTpOmnusi, aM(OTepHOCTb, XUMHUYECKas CBs3b
(KOBaJieHTHas, WOHHAsA, METAJNIMYECKas), KpUCTA/NIMYecKas peleTKa, KOppO3Ms
METaJVIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOH peaklud, TMPeAeabHO IOMyCTHMAs
koHuenTpauus 111K Bemecrsa;

® JJUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IMOHITHUM U NPUMEHATH 3TU
MOHSITHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPALLEHUI;

® JICIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJMKY JJISI COCTaBIEHUS (OPMYJ BEIIECTB U
YPaBHEHUU XUMHYECKUX PEAKIIHII;

® OmpeAeisiTh BaJE€HTHOCTb U CTENEHb OKUCJIEHHUS XMMHUYECKHX DJJIEMEHTOB B
COCMHEHUSIX Pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEIWHEHUU 1o QopmysnaMm, BUI XUMHUYECKOW CBsI3U (KOBAJICHTHAsl, HOHHAs,
METaJNInYecKas)) B HEOPTaHWYECKUX COCIMHEHUSX, 3apsj HOHA M0 XUMHUYECKOH
dbopmyrie, xapakTep Cpeabl B BOIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTANTNYECKON PEeIIETKA KOHKPETHOTO BEUIECTRA;

® packpeiBath cMmbica [lepuoguyeckoro 3akona JI. . MenzaeneeBa u J1€EMOHCTPUPOBATH
€ro NMOHMMAaHME: OMMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio (opmy Ilepronndeckoii
CUCTEMbl XHMHUYECKMX JJIEMEHTOB: pa3iMyaTb IOHATUS «IVIaBHAs MOJArpyMIa
(A-rpynma)» u «mobouynass noarpynmna (b-rpynma)», manbsle W OosblIME TEPHOABI,
COOTHOCUTh O0O3HA4YeHHs, KOTOphlE MMEIOTCS B MEepUOAWYECKOW Tabnuie, c
YHUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX IEMEHTOB (COCTaB U
3apsj aapa, o0Iiee YUCo IEKTPOHOB U paclpeiesieHHe UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB »JJIEMEHTOB U UX



COEIMHEHMI B Ipenenax MajblX NEPUOIOB U IIABHBIX MOArPYMII C YYETOM CTPOECHHUS
UX aTOMOB;

KJIacCU(DUITUPOBATh XUMUYECKUE JIEMEHTHI, HEOPraHMUECKHE BEUIeCTBA, XUMHUECKUE
peakuuu (MO YUCIY M COCTaBy YYACTBYIOUIMX B pPEaKIMHM BELIECTB, IO TETIOBOMY
3¢ dexTy, Mo U3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu30BaTh (ONKMCHIBaTh) OOIIME W CcHelU(UUECKHe XUMHYECKHE CBOMCTBa
MIPOCTHIX U CIOXKHBIX BEUIECTB, MOJTBEPKIasi OMUCAHUE MTPUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIUN;

COCTABJISITh YPABHEHUS AJICKTPOJUTUYECKON THUCCOLMAIMNA KUCIIOT, EJI0YEH U COJIeH,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOTO OOMEHa, YpaBHEHUS PEaAKIHil,
MOATBEPKAAIOIIMX CYLIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXAYy BElleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTABJICHUS AJIEKTPOHHOIO OanaHca ITUX peaKuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX CTPOEHMSI, BOBMOKHOCTH
MIPOTEKaHUS XMMUYECKHUX IIPEBPAILICHHUN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMmylie COeAMHEHHS, MaCCOBYIO JIOJIO BEIlleCTBa B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHHUIO XUMUYECKON peaKIvy;

coOmonarh MpaBWiia IOJb30BAHUS XUMHMYECKOM TMOCYyIoH U J1aOOpaTOpHBIM
o0opyaoBaHHEM, a TakXKe IpaBuja OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMHU 1O BBITIOJTHEHHIO JT1a00paTOPHBIX XMMHYECKUX OIBITOB MO MOTYYSHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YIJIEKUCIIOTO Ta3a);

IIPOBOJIUTH PEAKLUH, MOATBEPKIAIOLINE KaUECTBEHHBIM COCTAaB pa3/InYHbIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMua-, MOAMI-, KapOoHar-, docdar-,
CWIHKAT-, Ccynb(haT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS W HOHBI HM3YyYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEILHON NEATEIbHOCTH — aHaJIU3 M CHHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTHU3AIMI0, BBIABICHUE MPUYNHHO-CIEICTBEHHBIX
CBSI3e — I M3y4YEHUs CBOMCTB BEIIECTB W  XHUMHUYECKHUX  PEAKLH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIOIeHNE, H3MEPEHNE, MOJIETUPOBaHUE,
SKCIEPUMEHT (peajbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosnvecTBo yacoB
Ne HauMeHoBaHMe pa3nesioB U
KonTpouabHbie
n/n TeM NMPOrpaMMabl Bcero
padoThbI
Pa3gen 1. [lepBoHayajibHbIe XMMHYECKHE TOHATHS
XuMust — BakHast 00JacTh
11 €CTECTBO3HAHUS U 5
' MPaKTUYECKOM 1eATeIbHOCTH
YeJI0BEKa
BemectBa n xumnueckue
1.2 . 15 1
peakiumn
Hroro no pazneny 20
Pa3znes 2. BaxkHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bo3nyx. Kucnopoga. [Tonsitue 6
' 00 okcumax
29 Bonopoa.Ilonsitue o 3
' KHUCJIOTax U COJIAX
23 Bona. PactBopsr. [lonsitie 00 5 1

OCHOBAHUAX

OCHOBHEIE KJIaCCEI
2.4 . 11 1
HeOpFaHI/I‘-ICCKI/IX COCINHCHHUU

Hroro no pasneny 30

IIpakTHYeckue
padoThI

JuiekTpOoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢

bubaunoreka [IOK

https://m.edsoo.ru/7f41837¢
bubaunoreka I[IOK

https://m.edsoo.ru/7f41837¢
bub6moreka [IOK

https://m.edsoo.ru/7f41837¢

Paznea 3. [lepuonnuecknii 3akon u [lepuognueckas cucrema xumnueckux djaemMenToB /. U. MenaeneeBa. CTpoenne aToMoB.

XuMuueckas cBa3b. OKNCINTENbLHO-BOCCTAHOBUTEIbHbIE pe€akuuu

[Ieproanueckuii 3aKk0H U
[lepuoamyeckas cucrema

3.1 XUMUUYeckux 3yemenToB 1. 1. 7
MenneneeBa. CtpoeHue
aToMa

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢


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

XUMHYECKAS CBA3b.
3.2 OKHUCIIUTEILHO-BOCCTAHOBUTE 8
JLHBIE PEeAKIUU

HWroro no pazneny 15
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 68
1O ITPOT'PAMME

9 KJIACC

HaumeHoBaHUMe pa3iesioB U TeM
NMporpamMmbl

Ne i/

Pasnen 1. BemecTBo 1 XMu4eckne peakiumn

[ToBTOpeHue u yrmybneHue 3HaHui

1.1
OCHOBHBIX pa3/esioB Kypca 8§ Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
) peaxkuuii

DIEKTPOIIUTUYECKAS TUCCOIUAIIHSL.

1.3
XHMMHYECKHE PEAKIIUU B PACTBOPAX

Wroro no pazneny
Pa3nen 2. HemeTauyibl M X cCOeAUHEHHUS

OO01mas XxapakTepruCcTUKa XUMHUYECKUX

2.1 anemeHToB VIIA-rpynnsl. ["anorenst

KosnuyecTBo 4acoB

Bcero

17

KoHTpoJbHBI
e paboTbI

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [JOK

https://m.edsoo.ru/7f41837¢
bub6moreka [IOK

https://m.edsoo.ru/7f41837¢

IIpakTHyecku
e padoThbI

DJIEeKTPOHHbIE
(undgposbie)
o0pa3oBarejibHbIE

pecypchl

Bbu6mmoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmmoreka [IOK
https://m 41

6

bub6mmoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubmuorexa IIOK
https://m.edsoo.ru/7f41a63
6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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
https://m.edsoo.ru/7f41a636

OO0m1as XxapaKTepUCTUKAa XUMHUYECKUX
2.2 aneMeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO01mas xapakTepuCTHKAa XUMUYECKUX
2.3 aneMeHToB VA-rpymisbl. A30T, pochop u
UX COCIMHEHUS

OO011ast XapaKTepUCTHKAa XUMUYECKHX
2.4 anemeHnToB [VA-rpynnel. Yrepon u
KPEMHHU U UX COCIHUHECHUS

Hroro no paszneny
Pa3zgen 3. MeTasIbI H HX COeTMHEHHS

3.1 OO01IMe CBOWCTBA METAILIIOB

3.2 Baxkueiinine MeTaibl 4 UX COEIUHEHUS

Hroro no pazneny
Pasnen 4. Xumus U okpy:kawias cpeaa

4.1 BeniectBa n MmaTepuaisl B KU3HU YEJIOBEKA
Hroro no pasnemny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

ITOYPOYHOE IINTAHUPOBAHMUE
8 KJIACC

25

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuorexa IIOK

https://m.edsoo.ru/7f41a63
6

Bbu6moreka [JOK

https://m.edsoo.ru/7f41a63
6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubnnoreka IIOK
https://m f41la
6

Bbu6mmoreka [IOK

https://m.edsoo.ru/7f41a63
6

bu6moreka LIOK
https://m.edsoo.ru/7f41a63
6



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
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

Ne
/o

10

11

12

Tema ypoka

[Ipenmer xumuu. Posib XUMUM B )KU3HU
yeJioBeKa. Teiia U BelecTsa

Ilonstue o METOAAaX IMO3HAHUA B XUMHNHU

IIpaktuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00paTOPUH U IPUEMBI
oOpariieHus ¢ 1abopaToOpHBIM
00opyIoBaHUEM»

Yucrele Bemectsa U cMecu. CnocoObl
paszeeHus CMecei

[IpakTuueckas padota Ne 2 «Paznenenue
cMmecel (Ha mpuMepe OYMCTKHU MOBapEHHOMN
COJIN)»

ATOMBI ¥ MOJIEKYJIBI

XUMUYECKUE IEMEHTHI. 3HAKU (CUMBOJIBI)
XUMUYECKHUX JIIEMEHTOB

HpOCTBIe " CJIOKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MOCTOSHCTBA COCTAaBA BEILLIECTB.
Xumunyeckas popmyna. BareHTHOCTD
aTOMOB XMMHYECKHUX IEMEHTOB

OTtHOocuTenbHAs aTOMHAs Macca.
OTHOCHUTEIBHAS MOJIEKYJISIPHASI Macca
Macconas J0JI I XUMHUYCCKOT'0O 9JICMCHTA B
COETMHEHUU

KoaunuyecTBo yacoB

Bcero

KoHTpoJbHBbI
e paboThI

IMpakTnyecku
e pabdoThbI

DJIeKTpOHHbIe Hu(poBbIE
oOpa3oBare/ibHbIE

pecypcebl

bubaunoreka [IOK

https://m.edsoo.ru/ff0d210c¢
bub6moreka [IOK

https://m.edsoo.ru/ff0d227¢

bubmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubanoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bubaunoreka [IOK
https://m.edsoo.ru/ff0d2be8
bubaunoreka I[IOK
https://m.edsoo.ru/ff0d2a6¢
bu6moreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6muoreka [IOK
https://m ff0d2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d323¢
bubanoreka [IOK
https://m.edsoo.ru/ff0d350c¢



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

13

14

15

16

17

18

19

20

21

22

23

24

KommuectBo BemecrBa. Moib. MonsipHas
Macca

®uznuecKkue U XUMHUYECKUE SBIICHUS.
XUMHUYECKast peaKus

[Ipu3Haku u ycinoBus NpoTeKaHus
XUMHYECKUX PEeaKIIHil

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMHUYECKHE YPABHEHUS

Brruncnenust konmm4yecTBa, Macchl BEIIECTBA
110 YPAaBHEHHSIM XUMHUYECKUX PEaKIIUi
Krnaccudukanus XuMHUECKUX PEaKIUit
(coenuHenus, pa3inoKeHUs, 3aMeIICHHS,
oOMeHa)

M. B. JIomoHOCOB —
yaE€HBIA-IHIIUKIIONeAUCT. OO00IIeHIE 1
CHUCTEMaTU3aLUs 3HAHUU

KonTponbhas pabora Nel no Teme
«BemecTBa 1 XUMUYECKHE PEAKIUN
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.

KI/ICJ'IOpOI[ — QJICMCHT U IIPOCTOC BCHICCTBO.

O30H

DOU3NUECKUEe U XMMUYECKUE CBONCTRA
KHCJIOpO/a (peaKIuu OKUCIICHUS, TOPCHHE).
[TonsTHe 06 okcuaax

Crioco0bl mosTydeHust KUCIOopoAa B
71a60paTOpPUH M MPOMBIIIJICHHOCTH.
[Ipumenenue kuciopona

TeruoBoit 3pdexT XuMuyecKkoi peaxkiuu,
MOHSTHE O TEPMOXHUMHUYECKOM YPABHEHUH,
9K30- U SHAOTEPMUYECKUX PEAKIMIX

bubmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6muoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubaunoreka [IOK

https://m.edsoo.ru/ff0d3al6
bub6moreka [IOK

https://m.edsoo.ru/ff0d3b88
bubaunoreka [IOK

https://m.edsoo.ru/ff0d5708

bu6muoreka [IOK
https://m.edsoo.ru/ff0d3{34

bubaunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6muoreka [IOK
https://m.edsoo.ru/ff0d4290

bubaunoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6muoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6muoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790


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
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

25

26

27

28

29

30

31

32

33

34

35

36

37

TornuBo (HedTh, yroiab U MeTaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro
MIPeIOTBPAILCHUS

[MpakTuaeckas padora Ne 3 mo Teme
«Ilomyuenue u cobupanue Kuciopoja,
H3Y4YEHUE €r0 CBOMCTBY

Bonopox — a51eMeHT ¥ IpoCTOE BEIIECTBO.
Haxoxnenue B npupone

dusznueckne 1 XUMUYECKUE CBOMCTBA
Bojiopoaa. [ [pumenenue Bomopoaa

IloHsiTHE O KHCIIOTaX U COJISIX

Crioco0bI mosrydeHus BOIOpo/a B
nabopaTopuu

[IpakTuueckas padora Ne 4 o Teme
«ITomy4yenue u cobupanue BOIOPOa,
HU3YUYEHHE €r0 CBOKCTBY

MomnspHbliit 00bEM ra3oB. 3akoH ABOTaipo

Breruucnenus O6’béMa, KOJINYCCTBA BCIICCTBA

rasa o ero M3B€CTHOMY KOJUYECTBY
BEIIECTBA WU 00BEMY

Boruncnenus 00b€MOB Ia30B 110 YpaBHEHHUIO

peakiuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

dusznyeckne 1 XUMHUUYECKUE CBOMCTBA BOJbI

Cocras ocnoBanuii. [lonsatue 06
WHIMKATOpax

Bona kak pactBopuresns. HachieHHsie u
HEHACHIIIEHHBIE pacTBOPBL. MaccoBas 10J1st
BEILIECTBA B pACTBOPE

bubaunoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubaunoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bubmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bubaunoreka [IOK
https://m.edsoo.ru/ff0d50d2
bubanoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4{42

bubmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bu6moreka [IOK
https://m.edsoo.ru/ff0d55a0

bub6moreka [IOK
https://m. ru/ff0d5708

bubmoreka [IOK

https://m.edsoo.ru/ff0d587a
bubaunoreka [IOK

https://m.edsoo.ru/ff0d59e2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5b40



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
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

38

39

40

41

42

43

44

45

46

47

48

49

[IpakTnueckas padora Ne 5 o Teme
«IIpuroroBieHne pacTBOpPOB ¢
OnpeneneéHHON MacCOBOU JOJIEN
pPacTBOPEHHOT'O BEIIECTBA»
KonTpomasnas padora Ne2 o Teme
«Kucnopon. Bonopon. Boxa»
Oxcupl: cocTaB, KilaccuuKarys,
HOMEHKJIaTypa

[Tonydyenue n XuMHYECKHE CBONCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHHSA: COCTaB, KIaccu(pUKaIvs,
HOMEHKJIaTypa

[Tonydyenue n XuMHUeCKHE CBONCTBA
OCHOBaHMH

Kucnotsr: cocraB, knaccudukaus,
HOMEHKJIaTypa

ITonyyenue u XMMUYECKHUE CBOKMCTBA KUCIIOT

Conu (cpeaHue): HOMEHKIJIATypa, CIIOCOObI
MOJIYy4YCHHUA, XUMHUYCCKHUC CBOMCTBa

[IpakTuueckas padora Ne 6. Pemenne
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COCIMHEHUIN

['eneTnyeckas cBsi3b MEXK]y KilaccaMu
HEOPraHWYECKUX COCIUHECHUI

O000I11IeHNE U CUCTEMATH3aLMs 3HAHUI

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6muoreka [IOK

https://m.edsoo.ru/ff0d6342
bubaunoreka [IOK

https://m.edsoo.ru/ff0d664e

bubaunoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [IOK
https://m ]

bubaunoreka [IOK

https://m.edsoo.ru/ff0dfee2
bubmoreka [IOK

https://m.edsoo.ru/ff0dfee2
bubaunoreka [IOK

https://m.edsoo.ru/00ad947
4

bub6moreka [IOK
https://m. 1u/00ad9b
c

bubanoreka [IOK

https://m.edsoo.ru/00ad9as
0

bu6muoreka [IOK
https://m.edsoo.ru/00ad9cb
2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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Kontponbshas pabora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX
coequHeHni"

[TepBbIe MOMBITKH KITACCUPUKAITUU
XUMHYECKUX dIIEMEHTOB. IToHsgaTHE O
rpymnmnax CXOJHbIX 3JIEMEHTOB

Ilepuonnueckuit 3akoH u llepuognueckas
cHCTeMa XuMHU4YecKux sneMeHToB Jl. H.
Meneneena

[Tepuoabl, rpymnIbl, TOATPYIIIIEI

Crpoenue atomoB. CoCTaB aTOMHBIX SIEP.
M3otomnel

CrpoeHue dEeKTPOHHBIX 000JI0UeK aTOMOB
anemenToB [lepunonuueckoit cucremst 1. U.
MeHnpeneeBa

XapakTepucTuKa XUMHAYECKOTO 3JIEMEHTA 10
ero nosnoxkenuto B [lepuoanueckoii cucreme
J. . Menpeneena

3nauenue [lepuoauyeckoro 3akoHa s
pa3BuTHUsA Hayku u npaktuku. J[. 1.
MenneneeB — y4€HbIM, IEAArOr U
TpaKIaHUH

DNEKTPOOTPHUIIATEIIBHOCTh AaTOMOB
XHMHYECKUX BIIEMEHTOB

HNonnas xumudaeckas CBsI3b

Kosanenrnas noJsipHasd XUMHUUYCCKas CBA3b

Kosaneunrnas HCMOJIIpHad XUMHUYCCKasd
CBA3b

bubaunoreka [IOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6muoreka [IOK
https://m.edsoo.ru/00ada52¢

bubmuoreka [IOK
https://m.edsoo.ru/00adasS2c
bubmoreka [IOK
https://m.edsoo.ru/00ada34
2

bubmuoreka [IOK
https://m.edsoo.ru/00adabbe

bubaunoreka [IOK

https://m.edsoo.ru/00ada8?2
4

bub6moreka [IOK
https://m.edsoo.ru/00ada96e

bubmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6moreka [IOK
https://m.edsoo.ru/00adac34
bu6muoreka [IOK
https://m.edsoo.ru/00adaab8
bubmoreka [IOK
https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

68

Koian4yecTBo yacoB

62 CrereHp OKUCIEHUS
63 OKHCIUTENLHO-BOCCTAHOBUTENHHEIE
peaKIuu
64 OKUCIUTEIN U BOCCTAHOBUTEIIN
65 KonTponbhas pabota Ned4 o Teme
«Ctpoenue aroma. XUMHUYECKast CBSI3b)»
66 PesepBHeiit ypok. O600IeHHE U
cUCcTeMaTU3alus 3HaHUU
67 PesepBHelit ypok. O6o01IeHNE U
cUcTeMaTU3alus 3HaHUU
63 PesepBHelit ypok. O6o01IeHHE U
cucTeMaTU3alusg 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME
9 KJIACC
Ne T
eMa ypoKa
n/n Ma ypox Bcero

[Ieprnonnueckuil 3aKoH.
[lepuognueckas cucrema
XUMUYecKuX 3yemMenToB 1. 1.
Meneneena

KoHTpoabHbI
e padoThl

[MpakTnyecku
e padoThbl

Jara
H3yYeHH
s

bubmoreka [IOK
https://m.edsoo.ru/00adae28

bu6muoreka [IOK
https://m.edsoo.ru/00adb07
6

bub6moreka [IOK

https://m.edsoo.ru/00adb07
6

bubmoreka [IOK

https://m.edsoo.ru/00adb48
6

bubmoreka [IOK
https://m.edsoo.ru/00adb33
C

bubanoreka [IOK

https://m.edsoo.ru/00ad9cb
2

bubaunoreka [IOK
https://m.edsoo.ru/ff0d61c6

DJIeKTpoHHbIEe MU(POBBIE
o0pa3oBare/jibHbIE

pecypchl

bub6muoreka [IOK
https://m.edsoo.ru/00adb59
e



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

10

11

3aKOHOMEPHOCTH B U3MEHECHHUH
CBOMCTB XMMUYECKHUX IEMEHTOB
IIEPBBIX TPEX NEPUOIOB

Knaccudukarnus u HoMmeHKIaTypa
HEOpPraHMYECKUX BEUIECTB

Bunsl xumMuiueckod CBSI3U U THUIIBI
KPUCTAJUTMYECKUX PEIIETOK

Konrtponbhas padora Nel o treme
«IToBTOpEeHue u yriyoneHmne
3HAHUM OCHOBHBIX PA3EI0B
Kypca 8 Kiacca»

Knaccudukanus xummaeckux
peaKkuui o pa3InYHbIM
IpU3HaKaM

[ToHsiTHE O CKOPOCTH XMMHUYECKOU
peakiuu. [loHsITHE O TOMOTEHHBIX
Y TETEPOTCHHBIX PEaKIUAX

IlonsiTHE O XUMUYECKOM
paBHOBecuu. DaxkTopel,
BIIMSAIOLIME HA CKOPOCTh
XUMHYECKON peakiuu 1
MOJIOKEHHE XUMUYECKOTO
paBHOBECHS

OKHCIUTENTBHO-BOCCTAHOBUTEIBH
bl€ peakluu

Teopus IEKTPONIUTHYECKON
nucconyanuy. CuiabHbIE U
ci1a0ble AIEKTPOIUTHI

HonHble ypaBHEHUS pEAKIIUA

bubmoreka [IOK
https://m.edsoo.ru/00adb6b
6

bubmuoreka [JOK

https://m.edsoo.ru/00adb7e
2

bubaunoreka [IOK
https://m.edsoo.ru/00adbac6

bubanoreka [IOK

https://m.edsoo.ru/00adbcb
0

bubmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [IOK
https://m.edsoo.ru/00adc28c

bu6muoreka [IOK
https://m.edsoo.ru/00adcade
bubnuoreka [IOK
https://m.edsoo.ru/00adcd6
8

bubaunoreka I[IOK

https://m.edsoo.ru/00add44
8



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
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17

18
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20

XUMHYeCcKHe CBOMCTBA KUCIOT U
OCHOBaHMI B CBETE
Mpe/ICTaBIeHHUH 00
ANEKTPOIUTHIECKOU
JIHCCOIAAIIN

XUMHUYECKHUE CBOMCTBA COJICH B
CBETE IMPEICTABICHHUI 00
AIEKTPOITUTUYECKOU
JIMCCOIAITH

[TonsiTue o runponuse conen

O00011IeHNE U CUCTEMATU3ALUS
3HAHUU

[Ipakrugeckas padora Ne 1.
«Pemienune skciepruMEHTAIBHBIX
3a1a9»

KonTponbhas pabota Ne2 o Teme
«DNEKTPOIUTHYECKAS
aucconuanys. XuMA4YeCKUe
peaxkiu B pacTBOpax»

OO6mras xapakTepucTuKa
rajoreHoB. XuMHUYECKHE
CBOICTBA Ha MIPUMEPE XJI0pa
Xnopoonopon. ConsiHast
KHCJIOTa, XUMHUYECKUE CBOMCTBA,
MoJIy4eHue, MPUMEHEHUE
[Ipaxtugeckast padora Ne 2 o
teme «llomydyenue consiHon
KHUCJIOTBI, U3YYEHHE €€ CBOMCTB)

bu6muoreka [IOK
https://m.edsoo.ru/00add5d
8

bu6muoreka [IOK
https://m.edsoo.ru/00add8b
2

bubmoreka [IOK
https://m a
4

bub6moreka [IOK

https://m.edsoo.ru/00addd1
2

bubaunoreka I[IOK
https://m.edsoo.ru/00addbfa

bu6muoreka [IOK
https://m.edsoo.ru/00addecO

bub6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmoreka [IOK
https://m.edsoo.ru/00adel0
4

bubnuoreka [JOK

https://m.edsoo.ru/00ade34
8


https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

21

22

23

24

25

26

27

28

29

Brruncnenus no ypaBHeHUSAM
XUMHUYECKUX PEAKIIMii, €CIIU OIUH
W3 pEareHTOB JIaH B U30BITKE

OO01as xapakTepucTuKa
aneMeHToB VIA-rpynibl

AmoTponHbie MOAUPUKATUU
cepbl. HaxoxaeHue cepsl U €€
COEIMHEHUH B MIPUPOJIE.
XHUMHUUYECKHE CBOMCTBA CEPBI
CepoBonopon, cTpoeHue,
(i)I/ISI/I'-ICCKI/Ie U XUMHWYCCKUC
CBOMCTBA

Oxkcunpl cepbl. CepHas KMCIOTA,
(u3HYeCKHe U XUMHUYECKHE
CBOCTBa, MPUMEHEHHUE

XUMHUYECKHE PEAKIIUH, JICHKAIINE
B OCHOBE IIPOMBIIIJIEHHOTO
croco0a Mmoxy4eHus: CepHOM
KHCIIOTHI. XUMHUYECKOE
3arpsiI3HEHUE OKPYKAIOIIEH CpeJIbl
COEIMHEHUSIMH CEPBI

Brpluucnenue MaccoBoOU 105U
BBIX0/1a IIPOJYKTa PEaKLIUU
OO61as xapakTepucTukKa
71eMeHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHUe B IPUPO/IE,
¢du3nyeckre 1 XuMHUIECKHe
CBOMCTBA

AmMEaK, ero gpusnueckue u
XMUMHUYECKHUE CBOICTBRA,
NOJIyYEHUE U IPUMEHEHHE

bubmoreka [IOK
https://m.edsoo.ru/00ade48
8

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubaunoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuoreka [IOK
https://m.edsoo.ru/00ade80
2

bub6moreka [IOK
https://m.edsoo.ru/00adea28

bu6muoreka [IOK
https://m.edsoo.ru/00adec8a

bubaunoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [IOK
https://m.edsoo.ru/00adeeabd

bubanoreka [IOK
https://m.edsoo.ru/00adf004


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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38

[IpakTuueckas pad6ora Ne 3 o
teme «llonydyenue aMmuaxa,
H3Y4YEHUE €TI0 CBOMCTBY

A3oTHas KucioTa, e€ pu3nIecKue
¥ XUMHYECKHE CBOMCTBA

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHSI B KAYECTBE
MUHEPAJIbHBIX y100peHuH.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl
COCIMHEHUSIMU a30Ta

®ocdop. Oxcun docdopa (V) u
dbocdopnas kuciora, hpuznUecKre
U XMMUYECKHE CBOWCTBA,
TIOJTydYCHUE

Hcnonp3oBanue hocdaros B
KaueCTBE MUHEPATbHBIX
ynoOpeHuil. 3arpsisHeHHE
PUPOAHOHN cpenbl hocharamu
VYriepon, pacpocTpaHeHHE B
npupoze, Gpu3ndecKue u
XHUMHUYECKUE CBOICTBA
Okcuppl yrepoaa, ux
¢u3nvecKre 1 XuMHUIECKHe
CBOMCTBA. DKOJIOTMYECKHE
poOJIeMBbI, CBS3aHHBIE C OKCHJIOM
yrepona (IV)

YronpHag KUCI0Ta U €€ COIU

[IpakTrueckas padora Ne 4 1o
teme "[lonydyeHne yriekuciaoro
ra3a. KauectBenHas peakius Ha
KapOoHaT-noH"

bubaunoreka [IOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edso0.ru/00adf306

bub6moreka [IOK
https://m.edsoo.ru/00adf518

bub6moreka [IOK
https://m.edsoo.ru/00adf68a

bubaunoreka [IOK
https://m.edsoo.ru/00adfc20

bubmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6muoreka [IOK
https://m.edsoo.ru/00adfebe

bubmoreka [IOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [JOK
https://m.edsoo.ru/00ac027¢e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIC TOHATHS 00
OPraHMYEeCKUX BELIECTBAX KaK O
COEIMHEHUSX yITIEpPOAa

KpCMHI/Iﬁ n €ro COCAMHCHUA

[TpakTuueckas padora Ne 5.
PGIJ_IGHI/IC 3KCHepI/IMeHTaHBHLIX
3a7a4 110 TeMe «Baxgenmme
HEMCETAJIJIbI U UX COCIUHCHU A

KonTponbhas pabota Ne3 no Teme
«BaxHelmue HeMeTaluIbl U UX
COEIMHEHUS

OO01mas xapakTepucTukKa
XUMUYECKHUX AIIEMEHTOB —
MeTaioB. MeTtannndeckas CBI3b
Y MeTaJUTM4eCcKas
KpUCTATTNYECKas peniéTka.
®dusnuecKue CBONCTBA METAJIIIOB

XHUMHUYECKHE CBOMCTBA METAJLJIOB.
DJIEKTPOXUMHUYECKUH P
HANpsSHKEHUH METAJIOB

O6111e crnocoOb! MoTy4YeHUst
meTtannoB. CraBel. BerauciaeHus
110 YPAaBHEHUSIM XUMUYECKHUX
peaKLHuii, €U OJIUH U3
peareHToOB COACPKUT MPUMECH

IlonsTue o KOpPPO3uHr MCTAJIJIOB

IIenounbIe METAIIBI

bubaunoreka [IOK
https://m.edsoo.ru/00ac054¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a

bubaunoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6moreka [IOK
https://m.edsoo.ru/00ac0el8

bubaunoreka [IOK
https://m.edsoo.ru/00ae103e

bu6muoreka [IOK
https://m.edsoo.ru/00ael156

bub6mmoreka [IOK
https://m.edsoo.ru/00aecl156

bu6muoreka [IOK

https://m.edsoo.ru/00ael27
8

bu6muoreka [IOK

https://m.edsoo.ru/00ae14b
2


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
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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Oxcuapl ¥ THAPOKCUABI HATPUS U
KaJus

II{enouyHO3eMEeIbHBIE METAILIBI —
KaJIbIIUHA ¥ MarHUi

Bakueiiume coenuHeHNA
KaJIbLHA

O0o001IeHNE U CHCTEMAaTU3aIs
3HAHUH

JKécTtrocTh BOIBI M CIIOCOOBI €6
yCTpaHEeHUs

[Ipaxtugeckas padora Ne 6 o
TeMme "JKECTKOCTEL BOIBI U METOIBI
e€ yctpaHeHus"

AmoMuHUR

AMpoTepHbIe CBOICTBa OKCUA U
TUAPOKCHIA

Keneso

Oxcuapl, THAPOKCU/IBI U COITH
xenesa (I1I) u sxenesa (I1I)

O0001IeHrE U CUCTEMATU3ALUAS
3HAHUH

[IpakTnueckas pabora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aj7a4 110 TeMe «BaxxHenmme
METaJIJIbl ¥ UX COCAUHCHUS

bubmoreka [IOK
https://m.edsoo.ru/00ac14b
2

bubmuoreka [JOK

https://m.edsoo.ru/00ael5e8
bub6moreka [IOK

https://m.edsoo.ru/00ael5e8

bubmoreka [IOK
https://m.edso00.ru/00aec188
6

bu6muoreka [IOK
https://m.edsoo.ru/00aelae8

bubaunoreka [IOK

https://m.edsoo.ru/00aelc64
bubmoreka [IOK
https://m.edsoo.ru/00aelc64
bubaunoreka [IOK

https://m.edsoo.ru/00ac1d8
6

bu6muoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6muoreka [IOK
https://m.edsoo.ru/00ae3de8


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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64

65

66

67

68

Brrauciienus o ypaBHEHUSIM
XUMHYECKUX PEaKIni, €Clii OJUH
W3 PEarcHTOB JIaH B U30BITKE WITH
COJZIEP)KUT MpUMecH. BerunciaeHus
MAacCOBOM J0JIM BBIXOJA MTPOJIYKTa
peakIuu

O0001IeHrEe U CUCTEMATHU3 AL
3HAHUH

Kontponbshas pabora Ned o reme
«Baxkneinne MeTauIbl U UX
COCIUHCHUS

BemecrtBa u marepuansl B
MOBCEIHEBHOM KM3HU YeJIOBEKa

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl
Ponb xumMuu B perieHun

9KOJIOTHYECKUX MPpoOiieM

PesepBHelit ypok. O6001IeHuE U
cUcTeMaTU3alusg 3HaHUI

PesepBHelil ypok. O600IcHHE U
CHCTeMaTH3aIUsl 3HAHHI

PesepBHelit ypok. O6001IeHHE U
CUCTEeMAaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30OBATEJBHOI'O
MMPOILIECCA

OBS3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIVISI YYHEHUKA
Vueonuk Xumus 9 knacce ['abpuensa O.C., M. IIpocsemenue, 2019

METOANYECKHUE MATEPHUAJIBI IJI5S1 YUUTEJIA

Xumus. 8 ki1.: KoHTpoibHBIE 1 TpoBepodHbIe padboThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: [Ipocda, 2007.
Xumus. 9 ki1.: KontposnbHble 1 npoBepouHbie padboTsl k yueoHuky O. C. I'abpuensna
«Xumus. 9» / O. C. I'abpuensty, I1. H. bepe3kun, A. A. Ymaxkosa u ap. - M.: JIpoda, 2010.
I'abpuensn O. C., BockoOoitnukosa H. I1., fnrykoBa A. B. HactonbHas kHUra yuuTens.
Xumust. 8 ki1.: Metoguaeckoe nmocooue. - M.: lpoda, 2011.

I'abpuensn O. C., Octpoymos U. I. HactonbHast kHUra yuutens. Xumus. 9 ki.:
MeTtomudeckoe nocodue. - M.: [lpoda, 2007.

I"a6puensn O. C., SAmyxkoBa A. B. Pabouas terpans. 8 ki1. K yuednuky O. C. 'abpuensina
«Xumus. 8.» - M.: llpoda, 2008.

I'a6puensn O. C., SAmykoBa A. B. Pabouas terpans. 9 ki1. K yuedbnuky O. C. 'abpuensna
«Xumus. 9. — M.: Ilpoda, 2008.

Ia6puensu O. C., SumrykoBa A. B. Terpaap 1st 1TaGOpaTOpHBIX OMBITOB U MPAKTHYECKUX
pa6ort. 8 k1. K yueonuky O. C. 'abpuensna «Xumusi. 8 kimace». M.: Ipoda, 2008.
[abpuensn O. C.. SAmykoBa A. B. Terpaap asst 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX
pa6or. 9 k1. K yueonuky O. C. I'abpuensna «Xumusi. 9 kinace». M.: Ipoda, 2008.
I'abpuensn, O. C. Metonnueckoe nocodue k yueouuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuensH. — M. : [Ipoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
[abpuensH, O. C. Metonuueckoe nmocoodue k yueonuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensn. — M. : [Ipoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
[abpuensn, O. C. Metonnueckoe nocobue Xumus 8-9 ximacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie 1461/
I"a6puemnsn, O. C. Xumus 8-11 kiacc. MeToaudeckune peKOMEHIAMKM | pabodast mporpamma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabocha
ya-programma/

INa6puensn, O. C. JlonomHuTeapHas I71aBa K y4eOHUKY « XUMUS 9 KI1acc
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya
-9-klass/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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