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IHOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1mo XuMuu Ha YpOBHE OCHOBHOT'O 001IIeT0 0Opa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTENbHON MPOTPaMMBbl OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE QeaepaabHOI
paboyeil mporpaMMBbl BOCIIUTAHUSL U C YYETOM KOHUEMIMU IPENoAaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTebHBIX Opranmu3aiusix Poccuiickoin denepamnum.

[IporpaMma mo xumMuu Na€T MpeACTaBIEHUE O LENsX, oOmeld crparernu oOyudeHwus,
BOCIIUTAHUS U Pa3BUTHS OOYdYaIOIIUXCSl CpPEACTBAMH Y4eOHOro IpeIMeTa, yCTaHaBIMBAET
o0s3aTenpHOE PEIMETHOE CoJepxaHue, MpelyCMaTpUBaeT paclpeesieHHe ero Mo kKjaccam U
CTPYKTYPUPOBAHHUE 110 pa3fiesiaM U TeMaM MPOrpaMMbl 10 XUMHH, OIPEENIeT KOJINYECTBEHHbBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTUKHU COJEpHKaHMS, PEKOMEHYEMYIO MTOCIEI0BATEIbHOCTD U3yUCHHUS
XUMHH C Y4ETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeaesseT BO3SMOKHOCTH MPEAMETa JUIsl peaan3alun
TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOW 0Opa30BaTeNbHON MpOTpaMMbI HA YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a TakKe TpeOOBaHWU K pe3yibTaraM OOYy4YeHUsS XHMHH Ha
YpOBHE LieJei W3ydyeHus MpeAMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHOU NESTEbHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOM ISl (JOPMUPOBAHUS MUPOBO33PEHHUS 00yUaIOLIerocs, ero
MIPeJICTaBICHUI 0 MaTepuaibHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaIOT (hopMUpyeMble XUMHUEH
MPEJICTaBICHHS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus Ti00aNbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealin3ali BO3MOXHOCTEHN /71l caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 00mmel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  JeATENbHOCTH,  OKCHEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKM3HHM, TaK U B
npodeccruoHalIbHOMN 1A TENbHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAYYHOTO MBIILICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs7]a HA €IUHCTBO MPUPOIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (OpMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Yy4arOIUXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE 0Opa3oBaHUE
00yJaronuxcs.

JlanHble HampaBjieHUs] B OOyYECHUH XUMHUHU OOECIIEUMBAIOTCS CIEIM(PUKON COIEpKaHM
y4eOHOTO0 MpeAMEeTa, KOTOPBIH SBISIETCS EAarorn4ecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM
HAyKW XMMUH Ha ONPENCIEHHOM JTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHUE
00y4aroUIMMUCS CUCTEMbI MIepBOHAYATIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHuYeCKOM XUMUH.

CrpykTypa coaep:kaHHs MPOrpaMMbl MO0 XUMHUU c(HOPMHUpPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona k e€ usydeHuro. CoaepkaHue CKJIQJbIBAETCS M3 CHUCTEMbl MOHATUH O XMUMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYecKol peakuuu. OOe 3T CUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl M0 MPUHIUIY MOCJIEAOBATEIbLHOIO Pa3BUTHA 3HAHWW Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsSI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IpeACTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pPacCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSI MOCIEAOBATENHHO OT OJJHOIO YPOBHS K IPYrOMY, BBITOTHSS
GbyHKIMY 00BSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BOBMOYKHOCTEH MPaKTUYECKOTO
MPUMEHEHUSI U TIOJTyIEHUS N3y4aeMBbIX BEIIECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAy4HOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPUPOJIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. VM3yueHue xumun
MIPOUCXOUT C IPUBJICUCHUEM 3HAHUM U3 paHee N3yUEHHBIX yIeOHbIX MpeaAMETOB: «OKpYyKaIouil
Mup», «buosorus. 5—7 knaccel» U «Pu3uKa. 7 KiIaccy.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JeSITEbHOCTH YelloBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIINUX (aKTOB, MOHITHHA, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKd, B
MPHOOIIEHUH K HAyYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU I[O3HABATENbHBIX YMEHHH M HMX TNPUMEHEHHH B Y4eOHO-
MO3HABATENbHON U y4eOHO-UCCIIE0BATENbCKOM AeATeIbHOCTH, OCBOCHUHU MPaBHII 0€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEIHEBHOM JKU3HHU.

[Ipy W3ydyeHMHM XMMUU HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
MpUOOpENH TaKue 1EeJH, KakK:

— (popmHpoBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMUHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY MPUHATUIO pELIEHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYEeCKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIOBHH, CIIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTENbHOCTH;

— ¢opmupoBanue ob1IeH GYHKITMOHATBLHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHUH 0OBSACHATH U OLIECHUBATh SBJICHUS OKPY)KAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIyYE€HHBIE MPU M3YyYCHUH XUMUU, MPUMEHATh UX MpPHU pElIeHUH MpoOsieM B MOBCEAHEBHOM
KU3HU U TPYJOBOU IEeSATENbHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XUMHYECKUX 3HAHWM A BBIPAOOTKU 3KOJOTHYECKU I€JIeCOOOPa3HOro MOBEIEHUS B OBITY U
TPYAOBOM NEITEIBHOCTH B LIEJISAX COXPAHEHHUSI CBOETO 3JI0POBbA M OKPYXKAIOIIEW MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIUHU K 00y4EHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduIs ¥ HAMPABJICHHOCTH JAIBHEHUIIIET0 00ydeHHUS.



OOmiee 9nciio 9acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B KWU3HU 4YEIOBEKAa. XMMHS B CHUCTeME Hayk. Tema u
BeniecTBa. Pu3nUecKrue CBOMCTBA BEMIECTB. ATperarHoe CocTosiHue BeniecTs. [lonsTre o Mmetogax
Mmo3HaHus B XuMHuH. YucTeie BemecTBa U cMecu. CrocoObl pa3iejieHUs CMECeH.

ATOMBI U MOJEKYIbl. XHUMHUYECKHE dJIeMEHThl. CHMBOJIBI XHMUYECKUX 3JIEMEHTOB.
[Ipocthie U cokHbBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMMOCTOSIHCTBA
coctaBa BemlecTB. OTHOcuTenbHas aromMHas Mmacca. OTHOCHTENbHAsh MOJIEKYNspHas Macca.
MaccoBast 107151 XMMHYECKOTO JIEMEHTA B COSMHEHHUU.

KommuecTtBo Bemecta. Moss. MossipHast macca. B3anMocBsI3b KOJIMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €IMHUI BenlecTBa. Pacy€rsl mo hopMynaM XUMHUECKUX COETMHEHHH.

Ou3nyecKue W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakius W €€ MPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XUMUUeckue ypaBHeHus. Kinaccudukanus XuMU4ecKuX peaxiuit
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B jJabopaTtopuu W mpuéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUe€HHWE W OMUCaHWE (PU3UYECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBaHNUE METHOM MPOBOJIOKH, B3aUMOICUCTBHE MeJIa C KUCIOTON) SIBJICHUH, HAOJI0IeHNE U
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pas3iokeHue caxapa, B3auMO/IeiiCTBIE
CEpPHOM KHUCJIOTHI C XJOpUIAOM Oapusi, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aUMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (I1), mzydenne crnocoOoB pa3aeneHus cMeceit:
C TOMOIIBI0 MarHuTta, (QUIbTPOBAaHWE, BbIMapUBaHUE, JUCTWULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOM CONM, HAOIIOACHHE U OINMCAaHUE PEe3YyJbTAaTOB IMPOBEICHUS
OTMbITa, WIUIIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs Macchl, CO3JaHME MOJeNeld MOJIEKYI
(IIapoCTep>KHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue kucioposa B mpupoje, pu3ndeckne u XMMHIECKHE CBOMCTBA (PEaKIIMKH TOPECHUS ).
Oxkcunpl. Ilpumenenue xucimopoma. CrocoObl TMOMydeHHUS KHUCIOpoJa B JabOpaTopuud U
npoMeblnieHHocTH. KpyroBopot kucinopoaa B npupone. O30H — amioTpornHas MoauduKanus
KHCIIOpO/a.

TenmoBoit 3PdexkT XUMHUYECKOW peakluu, TEPMOXUMHYECKHE YpaBHEHHs, DK30- H
SHAOTEPMHUUYECKUE peaKuuH. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
mapHUKOBOTO 3(dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npocToe BemecTBo. Haxoxaenue Boopoaa B mpupoje, husnueckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mostydyeHusi. Kuciotel u comnu.

Momnsipabiii 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoMcTBa BoAbl. Bojma kak pactBoputenb. PactBopel. HaceiieHubsie u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMOCTH BemiecTB B BojJe. MaccoBas JOJsi BellecTBa B
pactBope. XuMHUUYeCKue CBOMCTBAa BOAbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE€ U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHHE NPUpPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus wneoprannueckux coenuHennid. Oxcunpl. Knaccudukanus OKCHIOB:
coJyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszyromue. Homenknarypa
oKcH0B. Du3NUeCcKre U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHnne okcuaos.

OcnoBanus. Knaccudukamus ocHoBaHWN: MIEMOYM YW HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. dusznyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWi. llomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus xuciaor. Homenknatypa kucior. @u3ndeckne U XUMHUYECKUE
cBoiicTBa kucioT. Psing aktuBHoctu MmetauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa cosieil. @uzndeckue U XUMUYECKHe CBOMcTBa cosieil. [lomydyenue
COJIEH.

I'enernyeckas cBSI3b MEXKAY KacCcaMy HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE ONpEJENICHNE COJIep)KaHus KUCIOpOoia B BO3yXe, MOIydeHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJIEHUE C
oOpa3laMu OKCHIOB W OIMCaHHE HX CBOICTB, MOJy4YeHUE, cOOMpaHHE, pacro3HaBaHUE U
M3y4YeHUEe CBOMCTB BoJopojaa (TopeHue), B3aumojeictBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HMCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOIOICHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEAOBaHHE OCOOEHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IMYHOW PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), UCCIIEOBaHHE OOpa3l0B HEOPraHMUECKHUX BELIECTB PA3IUYHBIX KJIacCOB,
HaOJI0/IeHNe W3MEHEHUsI OKPACKH WHIMKATOPOB B PACTBOpAaX KHUCIOT W IIENOYEH, H3ydeHHE
B3anMoeiicTBUs okcuaa Mmeau (I1) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METaNIAMH, PEAKITUI
HENTpaIu3aluy, MoJiydeHue HEPACTBOPUMBIX OCHOBAHUMN, BHITECHEHUE OJHOTO MeTallia APYruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 337ay 1o TeMme «Baxueinme Kiacchl
HEOPraHUYECKUX COCAMHEHUI».

Iepuonuveckuii 3akoH u Ilepumoanyeckasi cucrema xummu4yeckux jiementos /. U.
Mengeseesa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIaCCUPUKAIIUN XUMUYECKUX JIEMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U IEI0OYHO3EMENIbHBIE METAILJIbI, TaJIOTE€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3zyroT aM(pOTEPHBIC OKCUIBI U THIAPOKCHU/IBI.

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucremMa XuMHYeckux o3nemeHtoB JI. .
MenneneeBa. KoporkomepuomHass u JyiMHHONIEpHOAHAs ¢opMbl [lepuoanyueckoid CHCTEMBI
xumuueckux sieMeHtoB JI. M. MenneneeBa. Ilepuonbl u rpynnbl. PU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX szep. M30Tomnbl. DnekTpoHbl. CTpOEHUE JIEKTPOHHBIX
00070uek atoMoB TiepBbIX 20 xumMuueckux synemeHToB Ilepuommueckoir cucrembr I W.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTa MO €ro noJsioxkenuto B [lepuoanueckoit
cucteme /1. . Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJTNYECKUX CBOMCTB MO TpynaM U Mepuoiam.



3nauenue llepuoamueckoro 3akona u [leproanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUTSL pa3BUTHS HAyKU U nipakTuku. J1. 1. MenaeneeB — yu€HbI U IrpakIaHKH.

Xumuyeckast CBSI3b. KoBanenrtnas (monsipHas u HEMOJIIpHas) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIOHHas! CBS3b.

Crenens okucneHusi. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccrl okucnenus
1 BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

u3y4yeHrue OoOpa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJCHCTBHE THIPOKCHUIA
[IMHKAa C PacTBOpPaMU KHCIOT W ILEJOoYell, MPOBEJCHHE OMBITOB, WIIIOCTPUPYIOLUIUX MPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHNI (TOpEeHHE, PEaKIuu pas3ioKEeHUs, COSTUHEHMUS).

Mesrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUU XUMUU B § Kiacce OCYIIECTBISETCS
Yyepes HUCIO0JIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U IOHSITUHN, SIBISIOMIMXCS
CUCTEMHBIMU JJISl OTJICJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (DakT, TUIIOTE3a, TEOPHsl, 3aKOH, aHaJIH3,
CUHTE3, KIacCU(pHUKAIus, MEePUOJUYHOCTb, HAOIIOEHUE, OHKCHEPUMEHT, MOJAEIUPOBaHNE,
U3MepeHue, MOJIelb, SIBJICHHE.

®uzuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIBI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, JJEKTPUYECKUIN 3apsl, BEUIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHUIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BEé31161, CoJTHITE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rumpochepa, MuHEpasibl, TOPHBIE TOPOABI, TOJE3HBIC
MCKOIAaeMblI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKasi peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucremMa XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHHM CBOMCTB XUMHUYECKUX
AIIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kallus, KaJbIUS W UX COCJUHEHHM B COOTBETCTBUM C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BellecTBa: BHUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIUIMUYECKON PEIIETKN U BUAA XUMHUYECKOH CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanuss XMMHUYECKUX peakiuil Mo pa3n4yHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (HEKTy, IO U3MEHEHUIO CTENeHE OKUCIIEHUs
XUMHYECKHUX DIIEMEHTOB, IO O0O0paTUMOCTH, IO YyYacTHIO KaTaiuzaropa). OK30- H
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHUSI.

[TonaTe 0 CKOPOCTH XMMHYECKOW peakiuu. [ToHsTHe 00 0OpaTHMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumnyeckoMm paBHoBecHH. DAaKTOPHI, BIAUSIONIME HA CKOPOCTh XUMHUYECKOU
peaKuu 1 MojoXKeHNne XMMHUYECKOT0 PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKLIUU, JJICKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakiuu. CocCTaBleHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.



Teopus 3IEKTPOIUTAYECKON AUCCOIMALIMK. DJIEKTPOJUTHI U HEAIEKTPOIUThI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLMAIIMY BEILIECTB C Pa3IMUYHBIMH BUJIAMU XUMUYECKOH cBsi3U. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 37eKTPOJIUTHI.

Peakiun monHOro oOMeHa. YCIOBHUS MPOTEKAaHUS PEAKIM MOHHOTO OOMEHA, MOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHHS peakiuidi. CBOMCTBAa KUCIOT, OCHOBAHUN MU COJIEM B CBETE
Mpe/cTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakuud Ha HOHBL
[TonsiTe 0 rHAPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAUIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEHIECTB (XJIOpUAa HATpHs),
UCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMHMYECKON peakiuu OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpoB, HCCIEIOBAaHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCa TUCCOLUALIIN
KHCJIOT, IIeJIouel U coJielt (BO3MOKHO HCIOIb30BaHUE BUIEO MAaTEPUATIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONIUX TPU3HAKH MPOTEKAaHUs pPeakiuii MOHHOro oOMmeHa (oOpa3oBaHHME OCalKa,
BbIJICJICHUE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, WILTIOCTPUPYIOIIMX MPUMEPH OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX peakUuil (TOpeHHe, peakluu pPa3JIoKEeHHs, COCAWHEHHs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOUIIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, peElIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl u MX coeJUHEHUS

OOmass xapakTepucThka TanoreHoB. (OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTepHbIE
crenneHn okucieHus. CTpoeHne U (U3MUYECKUE CBOMCTBA IMPOCTHIX BEUIECTB — TaJIOI'€HOB.
XUMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETalJIlaMH, HEMETaJlJIaMH,
menoyamu).  XsopoBogopond. ConsHas KHCIOTa, XHUMHUYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HAa OpraHU3M 4YelloBeKa. BaxHeiine XJ1opubl
U UX HaX0XJCHHE B MIPUPO/IE.

OO6mrast xapaktepuctuka smeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue M (pu3mueckue CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa M Cepbl. AJUTOTPOTIHBICE MOAU(PUKAIIMK KUCJIOPOJia M Cepbl. XUMHUYECKHUE CBOMCTBA
cepol. CepoBoaopoj, cTpoeHue, (U3MYECKHEe M XUMHUYecKHe cBoMcTBa. OKCHIBI Cephl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NUYECKHE U XMMHUYECKHE CBOWCTBA
(oOmue kKak mpeacTaBUTENs Kilacca KUCIOT U crienrduaeckre). XUMUYECKUE PEAKITUH, JICKAITUE
B OCHOBE ITPOMBIIIJIEHHOTO CIIOcO0a Moy4yeHus: cepHON KUCIOThI. [IpMeHeHne cepHOM KUCIIOTHI.
Conu cepHOU KHCIIOTBI, KadeCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxaenwe cepsl u €€
COEIMHEHUI B MpUpOAe. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpelbl COCAMHEHUSIMUA CEPBI
(KMCTIOTHBIC JIOXK]IH, 3arPSI3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBPaICHUS.

OO6mrast xapaktepucTuka diemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHW OKHUCIEHUsA. A30T, paclnpocTpaHeHWe B Npupoae, Gusnueckue u
XUMUYecKre cBoicTBa. KpyroBopoT azorta B mpupoe. AMMHUaK, ero pu3ndeckue u XUMHIECKUE
CBOICTBa, NMoy4yeHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHue. KadecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ MOoJIydyeHue,
dbu3nveckue W XUMHYECKHE CBOMCTBAa (0OIIME KaK TPENCTAaBHTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOMIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
TOKJIH, 3arps3HEHUE BO3AyXa, MOYBBl M BOJA0EMOB). Docdop, amIoTpomHBIE MOIUDUKAIIIN
docdopa, puzmdeckne u xumudeckue cpoiictBa. Okxcua dochopa (V) u dpochopnas kuciora,



bu3nvecKue W XUMHUYECKHE CBOWCTBa, mojyueHue. Vcmonp3oBanue ¢ocdaroB B KadecTBe
MHHEPATbHBIX YI00pCHUH.

OO6mrast xapaktepuctuka smeMeHTOB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/l, alUIOTPOINHbIE MOIM(UKALINU, PACIPOCTPAHEHNE B
npupo/ie, pusznyueckue U XuMUYECKUe cBoicTBa. AncopOius. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJTyYCHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOoOIeMBbl, CBsI3aHHBIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a I00aTbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3 dekr. YronpHas kucioTa U eé
coiiM, X (pu3MUeckue M XUMHUYECKHE CBOMCTBA, MOJlyueHHWE U IpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-MoHBL. Mcnonp30Banue kKapOOHATOB B OBITY, MEIULIMHE, TIPOMBIILIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbIe TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MetaH, 3TaH, 3TUJICH, alleTUJIEH, TaHOJ, TIIUIEPHH, YKCYCHAsl KucioTa). [IpupogHbie HCTOUHUKI
YTJIEBOIOPOJIOB (YroJib, TPUPOIHBINA a3, He(Th), MPOAYKTHI UX MepepadboTku (OCH3UH), UX POJIb
B OBITY U TpoMbINIIeHHOCTH. [loHsTHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBaX: JKHUpax, Oeykax,
VJIIeBOAAaX — M HMX POJM B JKU3HU 4YelloBeKa. MaTepuanbHOE EIUHCTBO OPraHWYecKuX U
HEOPraHMYECKUX COCAMHEHUN.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o6 okxcune kpemaus (IV) u
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEAHEBHON KU3HHU.

Xumuueckuii Ikcnepumenm:

M3y4eHrue oO0pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI M HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTIBITHI,
oTpaxaromuye (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajoreHOB U MX COEOUHEHHM (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPHAOB (TaJlOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATEepHasIoB), HAOIIOJEHHE TMpollecca OOyrJauWBaHHMS  caxapa TIOJ  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YYCHHUE XMMHUYCCKUX CBOWCTB pa30aBICHHOW CEpHOMN
KHUCJIOTBI, TIPOBEJCHHE KAaueCTBEHHOI peakluHu Ha cynb(arT-uoOH U HaONIo/eHue MpHu3Haka eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a3oTa, Gocdopa U UX COeAMHEHUUN
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3aMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEIECHUE
KauyeCTBEHHBIX peakluii Ha MIOH aMMOHUS U (ocdaT-uoH U U3yYeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPUANIOB), M3Y4YEHHE MOJeNied KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHUE C IIPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIaEM U yCTPOMCTBOM MPOTHBOTa3a, MOJIyYeHHe, coOMpanue, paclo3HaBaHue U U3y4eHHUEe CBOMCTB
YIJEKUCIIOrO ra3a, MPOBEJICHHE KAueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-MOHBI M
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUUEH CHIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHel1ne HeMeTasllbl U UX
COETUHEHUS.

MeTtanjbl M UX COeIMHEHHUS

OO11as XapaKTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TIOJIOKEHUS
B Ilepumoamyeckoii cucrteme xumudeckux snemMeHtoB Jl. M. MeHnaeneeBa u CTpoeHUS aTOMOB.
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Crpoenne merauioB. MeTraumueckas CBs3b M METAJUIMYECKass KPUCTAUIMYECKas peméTka.
DJIEKTPOXUMHUYECKUN PAl HAOPSKEHUM MeTaioB. DU3MYECKHME W XHMHUYECKHE CBOMCTBA
MeTtamuioB. Obmue crocoObl nosydeHusi MeTauioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuw. CruiaBbel (CTajab, YYryH, TIOPATIOMHHHH, OpOH3a) M HX
MIPUMEHEHHE B OBITY M IPOMBITTICHHOCTH.

[Ilerounble MeTauIbl: T0JI0KEeHUE B [leproanueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpoeHUE UX aTOMOB, HaXOXJEHHE B Mpupoje. PU3HYECKHE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPpUS U Kanus. [[pumenenue
IIEJIOYHBIX METAJIJIOB M X COCAUHEHUM.

[IlerouHO3EMENBHBIE METAIIIBI MATHUM U KAJIBIUH: TIOJI0)KeHHE B [leproanueckoit cucreme
xuMuueckux snemeHToB Jl. M. MeHnpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHUE B MPUPOJE.
dusnyeckre U XUMHYECKHE CBOMCTBA MarHys M Kajdblysd. BakHelIne coeqUHEHUS KaJbIUS
(oxcun, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHSHHUSI.

AmomuHuil: nionoxkeHue B llepumoamyeckoi cucreme XxuMudeckux snementoB JI. .
MeHnpeneeBa, CTpOEHHE aTOMa, HaxoXkAeHUE B npupoae. Puznyeckue 1 XMMHUYECKHUE CBOKCTBA
ATIOMUHUSL. AMQOTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckodt cucrteme xumuyeckux isnemeHtos [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUEe B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, runpokcuapl U conu xkenesa (II) m xemeza (III), mx cocra, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii IKCnepumeHm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJIOB U CIUIABOB, NX (PH3NYECKUMH CBOHCTBAMH, H3yUEHHE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUS OKCHJAa Kalbllusd W HATpusi C BOJAOM (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HMCCJICIOBAaHHE CBOWCTB KECTKOW BOJBI, MpoOIlecca TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJIB30BAaHWE  BHICOMATEPHAIIOB), TPU3HAKOB  IPOTECKaHUS
KaueCTBCHHBIX PEaKIMi HAa WOHBI: MarHus, KaJlbllUs, AIFOMUHUS, [IMHKa, xene3a (I1) u xenmesa
(I11), memu (I1), HaGmroeHHe W OMUCAHUE TPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS,
KaJIis W KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKME BUIACOMATEPHUATIOB), UCCIEA0BaHUE aM(OTEpHBIX
CBOMCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUIA IIUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 110
TeMe «BakHeHme MeTalIbl M UX COCAUHCHHUS.

XuMHUSA U OKpYKaKIIas cpena

BemectBa n marepuainbsl B TOBCEIHEBHOM KU3HU 4YelIOBEKa. be3omacHoe MCHoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuii B ObITy. I[lepBas momomis Mpu XUMHYECKHUX OXKOTaxX H
OTpPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKAIOMIEeH cpebl (MpeaenbHas T0MycTUMas KOHIIEHTPAIIHS
BemiecTs, naiee — [1JIK). Poias xumMum B pernieHnn 3K0JIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pasroB MaTepHUaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPHUAIIBI).

Mesrcnpeomemmnie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NP M3y4YEHUH XUMHUH B 9 Ki1acce OCYyIIeCTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSITHH, TaK U MOHATUMN, SBIISFOIIIMXCS
CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mre ecTecTBEHHO-HAYYHbBIC TTOHATHS: HAyYHBIN (aKT, TUNIOTE3a, 3aKOH, TCOPHS, aHAJIU3,
CUHTE3, KiaccuduKamus, TMepUOJUIHOCTb, HAOMIOACHUE, SKCIIEPUMEHT, MOJICIUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, ITAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIBI.
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®dwusuka: Marepus, aToM, OJJEKTPOH, TIPOTOH, HEWUTPOH, WOH, HYKIHA, H30TOIIbI,
pPallMOaKTUBHOCTh, MOJICKYJa, ODICKTPUYECKUN 3apsil, MNPOBOJHHUKH, TIOJIYIPOBOIHHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, T'as3,
pacTBop, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CTUIABBI, (PU3MUYECKHE BEIININHBI, CTHHIIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocuuTes, apixanue, Ouocdepa, PKOCUCTEMA, MHHEpPATIbHBIE YIOOpEHHS,
MHUKPOAJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHEIC BEIIECTRA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJABI, TOJE3HBIC
HCKOTIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JlnuHOCTHBIE pe3yabTaThl OCBOEGHMSI IMPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/ie¢ 00y4eHUsI XUMUU B €IMHCTBE YU€OHOW M BOCIIUTATEIbHOMN AESITETLHOCTU B
COOTBETCTBUM C  TPAAULHUOHHBIMU  POCCUHCKMMHM  COLMOKYABTYPHBIMM U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBWJIaMH M HOPMAaMU MOBEICHUS U
CIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATM3ALUN 00y4arOIINXCsl.

JlnuHOCTHBIE pE3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpEHHE OMbITa JESITENbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, MOHMMAaHUS 3HAUEHUs XUMHYECKOW HAyKM B KH3HU COBPEMEHHOro OOIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIUe O MepeAoBbIX TOCTHKEHHUSX U OTKPBITHUIX
MHUPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpOHCTBe
MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJICTaBJICHUS] O COLMAIbHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B 0OIIECTBEHHO MOJIE3HOM,
yueOHOMCCIEI0BATEIbCKOM, TBOPUYECKON M JAPYrMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NESATENILHOCTH MPU BBIMOJTHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a7ad,
BBITIOJIHEHUM XUMHUYECKHX DSKCIIEPUMEHTOB, CO3JAHUM YUYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO M B3aWMOIIOMOIIM B Ipoliecce 3TON y4eOHOM AesITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHNUE U TIOCTYIKH CBOMX TOBapUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKUE  TPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU M COCTABIISAIOLIME OCHOBY IS
MMOHUMAaHMI CyITHOCTH HAyYHOU KapTHUHBI MUPA, NIPE/ICTaBICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTUS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C IMPUPOTHOM CPesloil, 0 PO XUMUU B MO3ZHAHUU
ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAINpPaBJCHHbIE HA IOJyY€HUE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble 751 OOBACHEHHUs HaONI0aeMbIX TMPOIECCOB U SBJICHUM, IMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JUTEpaTypOl, JOCTYIHBIMU TEXHMYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUI;

UHTEpEeC K OOYYEHHUIO M TMO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHNIO, TPOEKTHOM U HCCIEAOBATEIbCKOM NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4) popmupoBaHus KyJbTypPbl 310POBbA:

OCO3HAHHE IIeHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KWU3HU, OCO3HAHUE TMOCIEACTBUI M HENPUITHE BPEAHBIX HPHUBBIYEK
(ymoTpeOsieHrsT aJKoroJis, HApKOTHUKOB, KYypeHHWs), HEOOXOAMMOCTH COOJIOACHHS IPaBUII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;
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5) Tpya0BOro BOCIUTAHMS:

MHTEpPEC K MPaKTHYECKOMY M3y4eHUI0 MpodeccHil U TpyAa pa3inyHOro poja, yBaKeHHE K
TPYAY U pe3yibTaTaM TPYI0BO AESITETLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHMW TI0 XHWMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIbHOW TPAEGKTOPUU MPOJOJKEHUS
oOpa3oBaHusl C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YycCmenmHoi mpodecCHOHATbHON NeATeTbHOCTH W Pa3BUTHUS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6) 3K0JI0TN4YeCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K IMPUPOJie KaK HCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS TPaBMJI O€30TIACHOTO MOBEICHUS TIPHU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KUZHHU JIOCH;

CIOCOOHOCTH MPUMEHSTh 3HaHUS, TOJTy4aeMble NPH U3YY€HUU XUMUH, JUTs pelIeHus 3aad,
CBSI3AHHBIX C OKpYKAlOLIEeW TPUPOJHOM CpeaoW, IJIsi TOBBIIIEHUS YPOBHS SKOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MpOoOJieM U MyTed MX pelieHus
MOCPECTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIJICHNUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeiMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMbIE A (DOPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOoTe3a, GakT, cucTeMa,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (JOpMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHbIe ydeOHbIE NEHCTBHUS (IIO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUU 3HAHMIA:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENISTh UX XapaKTepHble MPU3HAKHU, YCTAaHABINBATh
B3aMMOCBS3b C JPYTMMU TOHATHUSIMH), HCIOJb30BaTh MOHATUS JUIsI OOBSICHEHUS OTAEIbHBIX
(akTOB U SBJICHUI, BRIOMPATh OCHOBAHUS U KPUTEPHH IS KilacCU(PUKAIIMY XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIHil, ycTaHaBIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHsS (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yYMEHHE NMPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (IIPEIMETHbIE W METalpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XHMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHsIeMble B XUMHHM MOJIEJIbHbIE MPEJCTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XxuMuueckas ¢opMyna U ypaBHEHHE XHMHUYECKOW peakuuu — TpU pPEIIeHuH YyueOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OSTUX MOJENBHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BELIECTB U
XMUMHUYECKUX pPEaKLUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBS3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:
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YMEHHE HCIO0JIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KauecTBE OCHOBBI Ui (OPMUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPaBUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

MpUOOpeTeHne OMmbITa MO IJIAHUPOBAHUIO, OPraHU3alMU M TPOBEICHHUIO YYEHHMUECKHUX
SKCIEPUMEHTOB, YMEHUE HAOMI0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOATENbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHE BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TNYHBIX BUIOB
1 (HopM MpeCcTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIsIpHAs JUTepaTypa
XUMHUYECKOTO COJIEpKaHUs, CIIpaBOYHbIE MocoOus, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO MHPOPMALIHUIO;

YMEHHE IPUMEHSATh Pa3IMYHbIe METOJIbI U 3alPOChl IPU MOUCKE U 0TOOpe UH(pOopMaLUK U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS yYEOHBIX U MMO3HABATENIbHBIX 3a/1a4
OTNpeneEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMaNbHYIO (opMy MpeacTaBiIeCHUS
nH(pOpMallMd ¥ WJUTIOCTPUPOBATH pellaeMble 33/1a4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu hopmamu rpaduKu U ©X KOMOUHAIMSMUY;

yYMEHHE HCIHOJb30BaTh W aHAJM3UPOBATh B Ipolecce y4eOHOM M HCCIeqoBaTeIbCKON
NeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO XO3HUCTBA U TPaHCIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIBI.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHHUS 3a/laBaTh BOIPOCHl (B XoJ€ AWasiora W (WJIM) JIUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIIATH MOJyYEHHBIE PE3YAbTaThl TO3HABATEIBHON JAESITETLHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3yJbTAaTOB BBIIIOJHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (JTa0OpaTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO HMCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHMKAMHM B COBMECTHOH IMO3HABATEIbHOW U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PEIIEHHMM BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
O0IIMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHK (00CYXACHHSI, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX ACHCTBUIM, ONpeaesieHue KPUTEPUEB M0 OIICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHbIe YHUBeEPCAJbHbIEC Y4eOHbIE JeCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIMpPENENsTh LEeNU AeSTeNbHOCTH, MJIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosee A (HeKTUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITI0KEHHBIN alITOPUTM I€UCTBUM TP BHIMOJHEHUH 3aJaHUIA
C yu€TOM IOJIyYEeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BEUIECTBAaX M PEAKIMSIX,
OILICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3YyNbTaTa 3asBJICHHON LI€JIH, YMEHHUE UCIOJB30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, IpeJlaraeMble B YCIOBHH 3a/IaHUM.

HNPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pE3yIbTATOB [0 OCBOCHHUIO O00S3aTENbHOTO COJAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (emepasibHONW paboyelt TpOrpaMMoi, BBIJCISIOT: OCBOCHHBIC
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oOyyarouMMUCSl Hay4HbIE 3HAHHUS, YMEHHMsS U CIOCOObI JIeHCTBUM, crenupuyeckue Uit
npeaMeTHoil obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro

WHTEPIPETAINH, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSIX.
K xoHiy oOyuenus B 8 kjacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX MOHITHUN: aTOM, MOJEKYJa, XUMHUECKUN
3JIEMEHT, TMPOCTOE BEIIECTBO, CJIO0XHOE BELIECTBO, CMech (OJHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENbHAas aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0JIsi XUMUYECKOTO JIEeMEHTa
B COCIUMHEHHH, MOJSPHbIH O00BEM, OKCHA, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peaKkius, KjIaccupuxaius
peaxkuii: peakiuu COeAMHEHUS, peaKluu Pa3IoKEeHUs, PeaKIMi 3aMeLICHUs, PeaKIU
oOMeHa, K30- U YHJAOTEPMHUUYCCKUE PEaKIINH, TEIIOBON 3P PEKT peakiuu, sapo aToma,
AIIEKTPOHHBIA CJION aToma, aToMHasi OpOWTas b, pajiuyc aromMa, XUMHUYEcKas CBS3b,
MOJISIpHAasl M HEMOJIApHAs KOBAJICHTHAsl CBs3b, MOHHAsl CBS3b, MOH, KAaTHOH, aHHOH,
pacTBoOp, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHLEHTPALKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATUH M NPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

UCIO0JIb30BaTh XHMMYECKYI0 CHMBOJIMKY JUISl COCTaBlieHHS (OpMyJn BEIIEeCTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

OTIPEIeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEIUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
omnpefenéHHOMY KJIacCy COeAMHEHUH 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(KoBaJIeHTHAs! ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbicha llepuoanmdeckoro 3axkona [[. M. MenneneeBa: JeMOHCTPUPOBATH
MMOHMUMAaHHE TMEePUOINYECKON 3aBUCUMOCTU CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosnioxkeHus B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOTaipo;

OMKCHIBaTh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh IMOHATHS «TJIaBHas moArpynmna (A-rpymnma)» u
«mmobounass moxarpynma (b-rpynma)», Manaeie W OOJbIIME TEPHOIBI, COOTHOCHUTH
o0o3Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
snementoB JI. 1. MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHMUYECKUX DJEMEHTOB (CocTaB MW 3apsa sapa, oOllee YuciIO AIIEKTPOHOB U
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CIIOSM);

KJIaCCU(UIIMPOBATHh XUMHUECKHUE 3JIE€MEHThI, HEOPraHMUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (10 YHCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
ahdexry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHWE NPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHHIl
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
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BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJIF0 XUMUYECKOTO 3JIeMEHTa Mo (opMylie COeMHEHUs, MacCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENLHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATH3allNI0, KIAaCCH(UKAIIMIO, BBISBICHUE MPUINHHO-
CIIEJICTBEHHBIX CBS3€H — JUIsI M3YYEHHUS CBOMCTB BEHIECTB M XMMHUYECKHX pEaKIui,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUSI — HAOMI0IeHHE, U3MEPEHHE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (PeabHBIA U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TMOJb30BaHUS XHMHUYECKOMW TMOCYJOoM U J1ab0opaTopHBIM
o0opynoBaHHEM, a TaKXke IMpaBWiiaM OOpaIleHHUs] C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIMOTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4YEHHUIO U
coObupaHui0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa W KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C IOMOIIBIO HHAUKATOPOB (JIakmMyc, peHopTraaenH, METUIOpaHXK U APyrue).

K xoHiy oOydeHus B 9 kjacce mpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TMOHSATHI: XUMHUYECKHHM 3JIEMEHT, aTOM,
MOJIEKYJa, HOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklus, XuMUdecKas
CBS3b, TEIUIOBOHM A(D(PEKT peakmuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, DJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIUS, pEeakluu HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBIE pPEAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(OTEPHOCTh, XHUMHYECKas CBA3b
(KoBaJlieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTKa, KOppOo3Us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAeiabHO J0MyCcTHMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

UCIO0JIb30BaTh XHMMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHs (OpMya BEIIECTB H
YpaBHEHUN XUMHYECKUX PEAKIIN;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, IMPHHAJIEKHOCTh BEIIECTB K OMNpeAcIEHHOMY
KJIacCy COEAMHEHUU Mo ¢opmysaMm, BUI XUMUYECKOW CBS3M (KOBaJCHTHAs, MOHHAs,
METaJJIN4YecKasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa MO XUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich Ilepuoaunueckoro 3akoHa JI. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabiuyHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynna)» u «mobounas noxarpynmna (b-rpymma)», manaeie w OOJBIIHE TIEPHOIBI,
COOTHOCHUTBH 0003HaUEHUS1, KOTOPBhIE UMEIOTCS B IEPUOANYECKOM TabIHIle, C YHCTOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKUX 3JIE€MEHTOB (COCTaB U 3apsl sAapa,
o0111ee YnCII0 SJIEKTPOHOB M PACTIPEICIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
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oOuiye 3aKOHOMEPHOCTH B W3MEHEHHUM CBOICTB DJIEMEHTOB M HX COCIUHEHHH B
Ipeienax MajbIX MEPUOJIOB U TJIaBHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMHUYECKHUE 3JI€MEHThI, HEOPraHUUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YHCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHEMU(PUISCKHEe XUMHUUYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKONM JUCCOLMAIIMN KUCIIOT, IEJI0UYE U COJIeH,
MOJIHBIE U COKPALIEHHBIE YPaBHEHUS PEaKIMi MOHHOIO OOMEHa, YpaBHEHMs peakluid,
MOATBEP)KIAIONIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BeUIECTBaMU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IMOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ATUX PeaKIIUii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOECHHS, BO3MOXHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3INYHBIX YCIOBHUSX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJIF0 XUMUYECKOTO 3JIeMEHTa Mo (opMylie COEMHEHUs, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOM TMOCyAod ©  Jab0opaTopHBIM
o0opynoBaHuEM, a TakKe IMpaBuia OOpallleHUs C BElIeCTBAaMU B COOTBETCTBHH C
MHCTPYKIHUSMU N0 BBIMOTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4YEHHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTH PEAKINH, TOATBEPXKIAIOININE KaUeCTBEHHBIN COCTaB Pa3lIUYHBIX BEILIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XJIOpPUA-, Opomua-, MOAWA-, KapOoHat-, docdar-,
CHIIMKAT-, cyab(daT-, TUIPOKCHI-UOHBI, KATHOHbl aMMOHHS M HOHBI HM3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENLHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IeHne, CHUCTEeMAaTU3allhi0, BBIABIEHUE MPUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHMS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHbI€ METO/Ib IO3HAHUS — HAOJIOeHNE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacos
Ne HanmeHoBaHMe pa3ae/ioB DJIeKTPOHHbBIe (LM(POBbIE)
n/n TeM NPOrpaMMbl Bcero Kontpoaruvie Tpakrueckue o0pa3oBaTejbHbIe pecypChl
padoThbI padoThI
Pazgean 1. IlepBoHayanbHble XMMHYECKHE MOHATHUS
Xumusi — BakHasi 001acTh
11 €CTECTBO3HAHUSA U 5 ) bubmuorexa [JOK
MIPaKTUYECKON JESITEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJoBeKa
12 BemtectBa 1 XuMHu4ecKkue L5 1 bubmuorexa [JOK
peakuuun https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. Baxkneiilme npeacTaBuTe I HEOPraHMYECKHUX BeLeCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bu6mmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonstue o g | bu6mmoreka [JOK
KHCIIOTAX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 1 1 bubmmoreka [JOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bubmuorexa [JOK
HEOPraHUYECKUX COEIUHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepunoanueckas cucrema xumudeckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIUU
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[Tepuoanueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XUMHUYECKUX 31eMeHToB /1. U. 7 hitps-//m.edsoo.rw/7f41837c
MemnneneeBa. CtpoeHue
aToma
XuMuueckasl CBs3b. BuGmorexa LIOK
32 Oucrebo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHTEIHHBIC PEAKITUU
bubmuoreka [JOK
Hrroro no paszey 15 https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
PesepBHOE BpeMms 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME
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9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Kontpoubublie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThI
pecypchl
Pa3nes 1. BemecTBo U XMMH4YeCKHe peakunu
11 IToBTOpEHue u yrioyOneHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DNEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XHUMHYECKUE PEAKIIMH B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTauibl U UX COeIMHEHUSA
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
006
22 sxevierron VIA-rpym, Cepan ot : biGorera LIOK
' PYIHEL -€P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
006
23 snevieron VAcrpymmt. Asor, Gocop : | | Bromorera 10K
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
UX COCTMHEHUS
006
. MEHTOB -Tpynmel. YT "
. . by e https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS

20



Hroro no paszueny

25

Pasgen 3. Meraiibl 1 UX COeTUHEHUA

3.1 06 i 4 bubmmoreka [JOK
| e TR https://m.edsoo.ru/7f41a636
3.2 B 7 16 bu6mmoreka [IOK
. AXKHCUIIINEC METAJIJIbI U UX COCIUHCHUA httDS://m.edSOO.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»amomias cpeaa
4.1 B 3 bubmmoreka LIOK
. CIICCTBA U MAaTCpHUaAJIbl B )KU3HU YCIIOBCKA httpsz//m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p 3 bubmuorexa [JOK
SRR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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