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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU JaéT TPEJCTABICHHE O IENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XHWMHUH, ONPEACISACT KOJIMYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXcCs, ONpeaAesiieT BO3MOXXHOCTH MpeaMeTa s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JEATECIBHOCTH OOYYaloIierocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM W 00 DBOJIIOIIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00AIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajii3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCS  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XWMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpYKaAOIMMUA MUDPY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM I[IO3HAHUS MpPU HU3YYCHHHU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHM HA YPOBHE OCHOBHOT'O 0OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YyUaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemectBa. PDu3nMyeckue CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUM, HAOIMIOACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3lelieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIy4eHHUsST KHUCIopoAa B JabopaToOpuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTr0 3(pdekTta, pazpyieHrne 030HOBOTO CIOsI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZie U B KU3HU 4eloBeKa. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nWyeckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnot. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HaKOMJIEHHe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAHUE BUJICOMATEPUATIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalh3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHur B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUs Hayku U mnpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl OKucIeHUsI U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHUE BEIEeCTBA, ra3, (PU3MYECKHUE BEJIUYMHBI, CAUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: Gporocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKMX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONU PEIIETKUA U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKas CBsI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PEaKIUi 10 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsTrne 0 xXumMmuueckoM paBHoBecuU. DakTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue YpaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUM C  HUCIOJB30BAHHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMi HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oOpa30BaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemera/uibl M UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeIo4aMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHne u (pU3MYECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS peaKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalolllel Cpe/ibl COCTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, PACIPOCTPAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMUUYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (1V), rumoresa riaoOalbHOrO TMOTEIJICHUS KIMMaTa, TapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
IPOAYKThI WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoje. OOmiye mnpeactaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Ioj JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojJy4YeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaykHelnme HeMeTaJUIbl U UX COEINHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtaynmyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUs Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XO/I¢ OOyYCHHsS] XUMHUW B CIMHCTBE y4YCOHOW W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA '

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAECHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY JIJIi TIOHUMAaHUS CYIIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBIC I OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs NPEJAMETHBIX 3HAHMM 1O XWUMHH, OCO3HAHHBIA BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(ECCHOHATBHOM Cpeae;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, I TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE oOecneunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIs1 KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHM,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3ajlad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEYUMS B U3yUAEMbIX MPOLIECCAX U SABICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHW3aIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nndopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATh MPOTUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJaull HECJIO0XHBIMA CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI peleHus y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pPe3ysbTaTa 3asBIICHHON LEIH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepanbHOl pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYaIIHSX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWTalb, PAIAYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUIA;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJEMEHTOB: pa3iuyaTh IOHITHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XWUMHYECKUX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSTHH W
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX pPa3JIMYHOrO COCTaBa, NPHUHAMIECKHOCTh BEHIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCIAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)y M «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKJasi OMHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS peaKluid, TMOATBEPKIAIOIMNUX CYIIeCTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
razo00pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBEHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM (POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
N KoanvecTBO yacos Jara JyekTpoHHbIE HU(POBbHIE
Tema ypoxa Kourp = Ipakr o0pazoBaTe/IbHBIE
n/n Bcero H3y4eHH S
padoThl | PadoThI pecypcbl
[Ipenmer xumuu. Pois
1 XHMHMH B KU3HU YCIIOBEKA. 1 bubmorera [JOK
https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
5 [TonsiTue o meTomgax 1 bu6mmoreka [IOK
MMO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«IIpaBuna paboTsl B
3 1abopaTOpUN U MPUEMBI 1 1 bubnuotexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM
000py0BaHHEM)
YwucTele BEmecTBa U
4 cmecu. CrocoObl 1 bubmorera [JOK
. https://m.edsoo.ru/ff0d26ca
pazzieneHusi cMecen
[Ipaktrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bubnmnoreka [JOK
IIPUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»
bu6mmoreka [JOK
6 ATOMEL H MOIICKY TbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE PJICMEHTEHI. 1 bubmuorexa [JOK

3HaKku (CHMBOJIbI)

https://m.edsoo.ru/ff0d2be8

IIpenmeTHBIE pe3yabTATHI

PacKpbIBaTh CMBICT OCHOBHBIX
XUMHUYECKHUX MOHSTUN: aTOM, MOJIEKYJIa,
XUMHUYECKHH 3JI€MEHT, IPOCTOe
BEIIECTBO, CJI0’)KHOE BEILIECTBO, CMECH
(omHOpOHAS ¥ HEOAHOPOIHAS ),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs 1
MOJIEKYJISIpHasi Macca, KOJIHMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBast 0JIs XUMUYECKOTO 2JIEMEHTA B
COETUHEHUH, MOJISIPHBINH 00BEM, OKCHU],
KHCJIOTa, OCHOBAHUE, COJIb,
IEKTPOOTPHULATENLHOCTD, CTENEHb
OKHUCTICHUS, XUMHUYECKasl PEaKIus,
KJIaccu(puKanus peakiuii: peakiuu
COCIMHEHMUS, PEAKITUHU PA3JIOKEHUS,
peaKIu 3aMeIeHus, peakiiui 0OMeHa,
9K30- U SHJOTEPMHUUYECKHUE PEaKIIUH,
TEIUI0BOM 2PPEeKT peakiuu, apo aToma,
3JIEKTPOHHBIN CJIOW aToMa, aTOMHas
opOUTalb, payCc aTOMa, XUMUYECKas
CBSI3b, TIOJIIPHAS U HETIOJISIPHAS
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, MOH,



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

XUMHUYCCKUX 3JICMCHTOB

8 [IpocThie U ClOXKHbBIE bubnnoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnmoreka [JOK
y4eHHUe https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSHCTBA
COCTaBa BEIIECTB.
10 Xumuaeckas hopmyiia bubmmorexa [JOK
pMyJa. https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XHMHYECKHUX 3JICMEHTOB
OTtHOCHUTEIbHAS aTOMHAs
11 Macca. OTHOCHTEIbLHAS bubmorexa HOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIsSIpHasi Macca
MaccoBas moirs
12 XHMUYECKOI0 3JICMCHTA B bubmotera [JOK
https://m.edsoo.ru/ff0d350c
COCUHEHNH
13 KoauuecTBo BemiecTBa. bu6mmoreka [JOK
Mons. MonspHasa macca https://m.edsoo.ru/ff0d5230
dusnueckue u
14 XUMUYCCKHE SIBICHUS bubmorera [JOK
i https://m.edsoo.ru/ff0d37fa
XuMudeckasi peakius
[Ipu3nHaku u ycioBus
15 MPOTEKAaHUS XUMHYECKUX bubmmorexa [TOK
p . https://m.edsoo.ru/ff0d3al6
peaxiui
3aKOH COXpaHEHHS MacChl
16 BEIISCTB. XMMUUECKHE bubmotera [JOK
B ’ https://m.edsoo.ru/ff0d3b88
ypaBHECHUS
17 Brruncenus KoaudecTna, bu6nmoreka [JOK

KAaTHOH, aHUOH, PacTBOP, MACCOBAsI 101
BellecTBa (IPOLEHTHAs KOHIIEHTPAIUsI) B
pacTBope;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX
XUMUYECKHUX MTOHATUH U IPUMEHSATh 3TH
MOHATHS IIPU ONIMCAHUH BELIECTB U UX
IIPEBPAILCHU;

HCII0JIb30BaTh XUMHUYECKYI0 CUMBOJIUKY
JUISL COCTaBIICHUS (JOPMYJT BEIIECTB U
YPaBHCHUN XMMHUYECKUX PEAKIIN;
ONpEENATh BAICHTHOCTh aTOMOB
9JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb OKUCIICHUS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHHSIX,
IIPUHAJIEKHOCTh BELIECTB K
onpeAcNIEHHOMY KJIacCy COSMHEHUM 10
dhopmynaM, BUJL XUMHUYECKOHN CBS3H
(KoBaJIeHTHas M MOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;
packpsIBaTh cMbIca [leproauueckoro
3akoHa /[. . Menneneena:
JIEMOHCTPUPOBATH TIOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT MX
nonoxxeHus B [lepuoaudeckoil cucreme,
3aKOHOB COXPaHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOT'O YUEHHs, 3aKOHA
ABorazpo;



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
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchbl BEIECTBA 110
YPaBHEHUSAM XUMUYECKHX
peakuuii

https://m.edsoo.ru/ff0d5708

Knaccudukanus
XUMHYECKHUX PEaKUi

OTHMCHIBATh M XapaKTePU30BaTh
tabnuunyto Gopmy Ileproaudeckoit
CHCTEMBI XMMUYECKHX 3JICMEHTOB:
pa3uyaTh MOHSATHUS «TJIABHAS MTOJIPYIINa
(A-rpynma)» u «mo6ounas noarpymma (b-

18 (coenmHeHNs, ngfsﬁﬁrzT:ciZ?g/I:deBfM rpynmna)», Majibie U OOJbIINE IEPUOIHI,
pa3noXeHus, 3aMEIICHUS, * : : COOTHOCHUTD 0603Ha‘-IeHI/I5I, KOTOPELIC
00OMeHa) umerotces B Tabiuue «Ilepuonnyeckas
M. B. JIOMOHOCOB — cucTeMa XUMHUYECKuX anemMenToB [[. U.

19 VUEHDBIH-DHIMKIONE/THCT. Bu6mmorexa [IOK MenneneeBay ¢ YUCIOBBEIMU
O6o61u1eHne u https://m.edso0.ru/ff0d40c4 = X@PAKTCPUCTUKAMH CTPOCHUS aTOMOB
CHCTeMATH3aIHS 3HAHMI XHUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsil

s7Ipa, 00IIee YUCIIO AIEKTPOHOB U

pacrpe/ielieHue UX IO JICKTPOHHBIM

CJI0SIM);

KJIACCU(PUITUPOBATH XUMUICCKUE

9JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,

XUMHUYECKHE PEAKIUH (110 YUCITY U
KonTtponbhas pabora Nel BuGorexa LIOK COCTABY YUACTBYIOIIX B PEAKIIHH

20 ro reme «Bemectea u https://m.eds00.ru/ff0d4290 ~ BEWISCTB, MO TEMIOBOMY S deKTY);

XUMIICCKHC pEAKIID XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOICTBA BEILIECTB
Pa3IUYHBIX KJIACCOB, MOITBEPK1ast
OIMCAaHNE IPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHU COOTBETCTBYIOIINX
XUMUYECKHUX PEAKIINN;

Bozayx — cmech rasos. UCIIONIb30BaTh XUMHUUYECKYIO0 CHMBOIIUKY

21 CocraB BO3yXA. bubnmoreka [JOK JUTSL COCTaBIIEHUsT (HOPMYIT BEIIECTB H

Kucnopon — snemenT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/ff0d448e

YPABHEHUN XUMUYECKUX PEAKIUN;
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dusznueckue n
XUMHUYECKHUE CBOMCTBA

22 KHCIIOpoJia (peakiuu bubmmorexa [JOK
https://m.edsoo.ru/ff0d4614
OKHCJICHHUS, TOPEHHUE).
[Tonsitue 06 oxcuaax
Crioco0b1 mosrydeHust
93 KHCIIOpO/ia B J1abopaToOpuu bubnmoreka [JOK
Y IPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TernoBoii a3 ekt
XMMHYECKON PEaKIIuu,
MOHSITHE O
24 TEPMOXUMHYECKOM bubmorexa HOK
https://m.edso0.ru/ff0d4790
YpaBHEHUH, IK30- U
SHAOTEPMHUECKUX
peaKIusIx
TomnuBo (He(Th, Yroib U
MeTaH). 3arps3HeHue bubnnorexa [JOK
25
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3
26 1o reme «Ilonyuenue u bubnnorexa [JOK
cobOupaHue KUCIopoaa, https://m.edsoo.ru/ff0d4ae2
U3YYECHUE €r0 CBOMCTB»
Bonpopon — sneMeHT n
27 MIPOCTOE BEIIECTBO. bubnmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupone
28 dusnyeckue u bu6nmoreka [JOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/ff0d4dd0

WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX
XUMHAYECKHUX MOHATHIA U IPUMEHSTh 3TH
MOHSTHS ITPH OMUCAHUH BEILIECTB U UX
IIPEBPAILCHU;

CJIeIOBATh MPaBUIIAM I10JIb30BAHUS
XUMHUYECKON TOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKE TPaBUIIaM
oOpallieHus ¢ BellecTBaMU B
COOTBETCTBUH C HHCTPYKLIUSMH 10
BBITMIOJTHEHHIO JTA00OPATOPHBIX
XUMHUYECKHX OIBITOB IO MOJyYSHHIO U
COOMpaHMIO ra3000pa3HBIX BEUIECTB
(BOIOpOIa M KMCIIOPOJIA),
IPUTOTOBIICHUIO PACTBOPOB C
onpeacnEéHHON MacCOBOM J101eH
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH
U IPOBOANTH XUMUYECKHE SKCTIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IIEI0UeH
¥ KUCIIOT C TIOMOIIBIO HHINKATOPOB
(;makmyc, ¢peHondranent, METUIOPAaHXK U
JpyTHUE). TPUMEHSATH OCHOBHBIC
OTIepalLliU MBICIIUTENIEHON AEATEIbHOCTH
— aHaJM3 U CUHTE3, CPaBHEHHUE,
000011IeHIE, CHCTEMATHU3AIHIO,
KJIacCU(UKAIUIO, BBISIBJICHNUE IPUYUHHO-
CIIEZICTBEHHBIX CBSI3EH — IS N3YUCHUS
CBOWCTB BEILIECTB U XUMUYECKUX
peaKIvii, eCTeCTBEHHO-HAyYHbIE METOIbI
TIO3HAHWS — HAaOJII0ICHUE, U3MEpPEHNe,
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Boziopoaa. [Ipumenenue

BOJZIOpO/IA
29 ITonsTHE 0 KUCIOTAX U bubmuorexka [JOK
COJISIX https://m.edso0.ru/ff0d50d2
30 CrniocoOslI noy4eHus bubnmoreka [JOK
BOJIOpPO/Ia B J1aOOpaTOpHH https://m.edsoo.ru/ff0d4ddo
[IpakTudeckas padora Ne 4
31 1o reme «Ilonydenue u bubnuorexa [JOK
cobupaHue Boaopoaa, https://m.edsoo.ru/ff0d4f42
U3Y4YEHUE €r0 CBOMCTB»
39 MomnsipHblii 00BEM Ta30B. bubnuorexa [JOK
3akoH ABorazpo https://m.edsoo.ru/ff0d542e
Brruncinenus o0béMa,
KOJIMYECTBA BEIIECTBA ra3a
33 0 €T'0 U3BECTHOMY bubmmorexa [JOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH
00BEMY
Beruucnenus 00bEMoB
ra3oB 10 YPaBHEHHIO
34 peaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH
ra3oB
dusnyeckue u
35 XHMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocraB ocHOBaHMIA. bubnnorexa [JOK
[TonsiTHe 06 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBopHTEIb. bubnuoreka [JOK

MOJICTTUPOBAHUE, SKCIICPUMEHT
(peanbHbIN U MBICIICHHBIN);
XapaKTEePU30BaTh (OMHUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIast
OIHMCAaHUE TPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIIHii;

MPOTrHO3UPOBATh CBOMCTBA BEILIECTB B
3aBUCUMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa,
BO3MOXXHOCTHU IMMPOTECKAHUA XUMUICCKUX
MPEBPALICHUN B pa3INYHBIX YCIOBUSX;
BBIUUCIIATH OTHOCHUTEIIbHYIO
MOJICKYJISIPHYI0O M MOJSIPHYIO  MAaccChl
BEIIICCTB, MACCOBYIO JIOJI0 XHMMHUYECKOTO
JJIeMeHTa 10 (QopMylie COSAMHCHUS,
MacCOBYIO JIOJIF0 BEIECTBAa B PacTBOpE,
OPOBOAUTH Pacuy€Thl 1O YpPaBHEHHIO
XUMHYECKON PEaKIInu;

PUMCHSITh OCHOBHBIC orepanuu
MBICTTUTENILHOM JeSITeNbHOCTH — aHAJN3 U
CHHTE3, CpaBHEHUE, 000011IeHHE,
CUCTEMAaTH3AIHIO, KJIACCU(UKAIIHIO,
BEISIBJICHHC MPUYUHHO-CJICICTBEHHBIX
CBSI3€H — JJIsl U3yUEHUS] CBOMCTB BEIECTB
U XHMUYECKUX PEaKIuil, eCTECTBEHHO-

Hay‘-IHI)Ie METOABI ITIO3HAHUA —
HaOJII0ICHUE, U3MEpPEHHE,
MOJIeTTHPOBaHHE, AKCIIEPUMEHT

(peanbHBIN U MBICIICHHBIH);
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Hacrpimennsie
HEHACBIILIEHHBIE PACTBOPBHI.
MaccoBas J10J1 BellecTBa
B pacTBOpE

https://m.edsoo.ru/ff0d5b40

[IpaxTuueckas padora Ne 5
1o reme «IIpurorosinenue
pacTBOPOB ¢

bubmuoreka [JOK

38 . .
onpeaeaéHHON MacCOBOM https://m.edsoo.ru/ff0d5eba
JoJiel pacTBOPEHHOTO
BEIIECTBA»
KonTponbnas padorta Ne2
39 o teMe «Kuciaopon buGnnorexa LIOK
poA. https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
Oxkcuppl: cocTas, Eub 1OK KJIacCu(UIUPOBATh XUMUYECKHE
nOIMOTEeKA
40 KJIacCU(pUKAIHS, 3JIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa XUMUYECKHUE PEAKINH (T10 YHCITYy U
[Tonyuyenue u xumu4eckue COCTaBy y49aCTBYIOIINX B PCaKIIMN
41 CBOMCTBA KUCJIOTHBIX, Bubmmoreka LIOK BEIIECTB, MO TEII0BOMY 3D PexTy);
OCHOBHBIX U aM(pOTEPHBIX https:/m.edso0.ru/ff0d664e = XapakTepu30BaTh (OMHMCHIBATH) OOLIHNE
OKCHJIOB XUMHUYECKHUE CBOWCTBA BEIIECTB
OCHOBAHHS: COCTAR Pa3IUYHBIX KJIACCOB, TOATBEPKIAS
. b
42 KIaccHHKAIHS bubmuorexa [IOK OIMCAaHNE IIPUMEPAMU MOJIEKYJISIPHBIX
b . o
HOMEHKTaTypa https:/m.edsoo.ru/ff0d67ca  ypapnenuit cooTBercTBYIOMMX
XUMHYECKHUX PEaKIIN;
43 [Tonyuyenue u xXumu4eckue bubnnoreka [JOK P "
. . MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B
CBOMCTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca p p
« 3aBUCUMOCTH OT UX KaU€CTBEHHOIO
WCJIOTHI: COCTaB
44 craceukans ’ Bu6morexa LIOK COCTaBa, BO3MOKHOCTH MPOTEKAHUS
b

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2

XUMHUYCCKUX HpeBpameHHﬁ B
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[Tonmydyenue nu XxumMu4ecKue

bubmuoreka [JOK

PA3INYHBIX YCIOBHUAX,

45
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): IPUMEHSATHh OCHOBHBIE OIIEpaLlin
46 HOMEHKJIATypa, CIIOCOOBI bubmuorexka [JOK MBICJIUTEIbHON IEITENBHOCTH — aHAJIU3
MOJTY4YEHUS, XUMAYECKUE https://m.eds00.ru/00ad9474 = u cuHTE3, CpaBHEHUE, 00OOIICHHE,
CBOMCTBA CUCTEMAaTHU3AIINIO, KJIACCU(UKAIIHIO,
HpaKTI/I‘ICCKaﬂ pa60Ta No BBIABJICHUC MIPUYUHHO-CIICACTBCHHBIX
6. Pemienue CBSI3€M — JIJIs1 U3y4YECHUS CBOMCTB
47 OKCHEPUMEHTAIBHBIX Buoauorexa HOK BCIICCTB U XUMHUYCCKUX PCAKIINUH,
3a7a4 o teme «OCHOBHBIC https://m.edsoo.ru/00ad9b7¢c = €CTCCTBEHHO-HAaY4HbIC METO/bI
KJIACCHI HEOPraHMYECKHX MO3HAHUS — HAOIIO/ICHUE, U3MEpPEHHUE,
COCTMHEHUIN MOACINPOBAHUEC, SKCIICPUMCHT
[eHeTHYeCKas CBS3b (peanbHbBIN U MBICIIEHHBIH);
TaBJIATh YPaBHECHUS XUMHUYCCKHX
48 MEKTy KIIacCaMH bubnuoreka [IOK COCTaBJIATh yPaBHE ec
HEOPraHMYECKHX https://m.edsoo.ru/00ad9a50 =~ PCaKIHAHN, HOATBEPKIAIOMINX
COeIMHEHMIA CYILIECTBOBaHHE FEHETUUECKOM CBSI3U
MEXK]Ty BEIIECTBAMM PA3TUYHBIX
O06o0menue u bubmuorexa [JOK Y P
49 . KJIaCCOB;
cucTeMaTru3anys 3HaHUI https://m.edso0o.ru/00ad9ch2 .
MCIOJIb30BaHNE TPUOOPETECHHBIX 3HAHHM
KonTtponbHas padota Ne3 . .
Y YMEHUH B MIPAKTUUYECKOMN JACATEIHHOCTH
50 1o Teme "OCHOBHBIC bu6mmoreka [JOK
KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHui"
[IepBble monbITKH c(hOpMHUPOBAHHOCTH MPEACTABIECHUI: O
KI1accU(pUKaIuu XHMHYECKON COCTaBIISIFOIIEH
bu6mmorekxa [IOK N
51 XUMHYECKUX DJIEMEHTOB. €CTECTBEHHO-HAyYHOU KapTUHBI MUDPA,
https://m.edsoo.ru/00ad9ffa N
[TonsTHe o rpynmax pONIM XUMHHU B TTIO3HAHUU SIBJICHUN
CXOJTHBIX 2JIEMEHTOB MPUPOJIbI, B GOPMHUPOBAHUH MBITTUICHHS
59 [lepronnueckuii 3aKOH U bu6mmoreka [JOK W KyJbTYypbI JUIHOCTH, €€

HepnozmquKa;{ cucrema

https://m.edsoo.ru/00ada52c¢

(yHKIIMOHATIBHOW IPaMOTHOCTH,
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XUMHYECKHUX 3JIeMEHTOB /1.
H. Meunneneena

[Tepuoasl, rpynisl, bubnuoreka [JOK
53
IOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmoreka [JOK
aTOMHBIX sifiep. M3oTornbl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX
000J109€K aTOMOB
55 EMEHTOR bu6mmoreka [IOK
. https://m.edsoo.ru/00ada6ébc
[Tepuoandeckoil cUCTEMBbI
J1. 1. MeHnaeneeBa
XapakTepucTUKa
XUMHYECKOT0 AJIEMEHTa 110
56 €ro IMOJIOXKEHHUIO B bubmorexa HOK
. https://m.edsoo.ru/00ada824
[Tepuoandeckoii cucreme
J1. 1. MeHnaeneeBa
3HaueHue
[Iepuoanueckoro 3akoHa
57 JUISL Pa3BUTHSI HAYKU U bu6mmoreka [IOK
npaktuku. . W. https://m.edsoo.ru/00ada96e
MenaeneeB — y4E€HBIN,
Mearor ¥ rpax/JIaHuH
DIEeKTPOOTPULIATETLHOCTh
aTOMOB XHUMHYECKHUX
58 STEMEHTOR/ bubnuorexa [JOK
. https://m.edsoo.ru/00adaab8
Bceepocculickas
poBepoyHas paborta
b K
59 Honnas xuMuueckas CBsi3b ubmmorexa [O

https://m.edsoo.ru/00adac34

HEOOXOIMMOM JJIsl pelIeHuUs
IIPAKTUYECKHX 3a7a49 ¥ KOJOTUYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO U IIPUPOJIHON Cpene;
BJIAJICHAE CUCTEMON XUMHUYECKUX
3HaHUH, KOTOpasl BKIKOYAECT:
OCHOBOIIOJIararolue MOHATUS
(XMMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-
, p-, - 3JIeKTpOHHBIEC OPOUTAIIA ATOMOB,
MOH, MOJIEKYJIa, BaJICHTHOCTb,
JJEKTPOOTPULIATEIBbHOCTD, CTEIICHb
OKHCJICHUS, XUMHYECKAs CBA3b
(xoBaJIeHTHAas1, HOHHAsA, METaNINYecKas,
BOJIOPOJIHAS ), KpUCTAILIIMYECKast
peléTKa;

c(OPMHPOBAHHOCTH YMEHHIA:
PacKpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /[. 1. Menneneesa u
JEMOHCTPHUPOBATh €T0
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTENIBHYIO U IPOTHOCTHYECKYIO
GbyHKIUY;

XapaKTepU30BaTh 3JIEKTPOHHOE
CTPOEHHE aTOMOB XUMHYECKHUX
31eMeHTOB 1—4 nepuoaos
[leproanueckoil CUCTEMbI XUMUYECKUX
aneMeHToB . 1. Menneneera,
UCTIONB3YS OHATHSA «S-, P-, O-
3JIEKTPOHHBIE OPOUTATINY;

O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
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60 KoBanenrnas nonspuas 1 bubmuorexa LIOK CBOMCTB XUMHUYECKHUX JJIEMEHTOB U UX
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8 @ coemuHEHMII MO MTEpUOAAM U TPYIIIIAM
61 KoBanentnas nenosnsipuas 1 bu6mmoreka [JOK [leproanyueckoil CUCTEMbl XUMHYECKUX
XHMUYECKas CBS3b https://m.edsoo.ru/00adaab9 =~ 21ementos JI. . Menneneesa,
Bu6miorexa [OK chopMUPOBaTh YMEHHUSI: ONIPEACIISITh
62 Crenenb OKUCICHHS 1 https://m.edsoo.ru/00adae28 =~ BAICHTHOCTb U CTEIEHb OKHMCICHHS
OKHCIHTEIEHO- XUMHYECKHUX DJICMEHTOB B COCIUHEHMIX
bubnnoreka [JOK Pa3IMYHOrO COCTaBa, BU XMMUYCCKOM
63 BOCCTAHOBUTEIbHBIE 1
https://m.edsoo.ru/00adb076 CBSI3U (KOBaJIeHTHaFI HWOHHAaY
peaknuu > i
MeTaJIJIMYeCcKast, BOAOPOIHAs) B
Okucnurenu u bu6mmoreka [IOK N
64 1 COCMHEHUSX, TUI KPUCTAIIINYECKOMN
BOCCTaHOBHUTEIIN https://m.edso0.ru/00adb076 N
PEMIETKH KOHKPETHOT'O BEIECTBA
Kontponbras pabora Ned Bu6morexa [OK (aTromHas1, MOJIEKyJIsIpHAsi, HIOHHAS,
65 o TeMe «CTpOoeHHne aToMa. 1 .
X P https:/m.eds00.ru/00adb486 =~ METAILTHYCCKas);
UMHHECKas CBA3bY PacKpBIBaTh CYIIHOCTh OKACITUTEIHHO-
PesepBHbIit ypoK. Bu6morexa [OK BOCCTAHOBUTEJIbHBIX PEAKIIUHI
66 O6obmenne n . ! https://m.edsoo.ru/00adb33c TIOCPEACTBOM COCTaBIICHIA
cucreMatusanus SHaHM1 AJIEKTPOHHOTO OajaHca dTHX PeaKIuii
PesepBHEBI ypoOK.
67 O6o§meHHey£ 1 bubmorexa HOK
. https://m.edso00.ru/00ad9ch2
cHUCTeMaTU3aIisl 3HAHUI
PesepBHEBIT ypoOK.
68 O60gH.ICHI/Iey£ 1 bubmorexa HOK
. https://m.edso0.ru/ff0d61c6
cHUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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9 KUIIACC

Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTp IIpakr
n/n Bcero U3Yy4YeHUS o0pa3oBaTe/ibHbIE
padoTrsl  padoTHI
pecypchl
[lepuoauueckuii 3aK0H.
1 [Tepunonnueckas cucrema 1 bubnmnoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
5 M3MEHECHHUH CBOWCTB 1 bubmuorexa [JOK
XHMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX IEPUOIOB
Knaccudukanms u
3 HOMEHKJIATypa 1 bubmmorexa HOK
yP https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BELIECTB
Buasl xumMnueckoil cBA3U
4 7 THAITBI KPUCTAJUIMIECKIX 1 bubmmorexa [TOK
. p https://m.edsoo.ru/00adbac6
pEemETOK
KonTponbHnas padora Nel
1o reme «IloBropenue u
5 yriayOiieHue 3HaHu i 1 1
OCHOBHBIX Pa3/IejioB
Kypca 8 Kiiacca»
Knaccudukanus
¢ N but6mmoreka [IOK
6 XUMUYECKHUX PEaKLU 1Mo 1

Pa3JINYHbIM IIPpHU3HAKaAM

https://m.edsoo.ru/00adbch0

IIpenmeTHBIE pe3yabTAThI

YMmets nonws3oBaThes [lepuoanyeckoi
CHCTEMOM XMMHYECKHUX deMeHToB J[. 1.
MenieneeBa npu ONpeaeneHun
BAJICHTHOCTH.

- XapakTepu3oBaTh XUMUYECKHE
9JIEMEHTEHI 110 MOJIOKCHUIO B
[Tepuonuueckoit cucreme J1.W.
Menneneena.

YMeTb 00BACHATh (PU3NICCKUN CMBICIT
MOPSIIKOBOTO HOMEpPa, HOMEPOB TPYIIIT
Y TIEPUOJIOB; 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB JIEMEHTOB B
npeaesiax MaJblX MEPUOIOB U TIIABHBIX
MOATPYTIIL.

O06001eHre TPOMIEHHOTO MaTepHraa.
3HaTh BUJBI CBSI3€W; YMETh ONPEAETATh
THIIBI XUMHYSCKUX CBS3EH B
COCIMHCHHSIX.

YMeTb NPUMEHSITh 3HAHUS U YMEHUS
MIPU PEIICHUH 331249 U yIPaKHCHUM.
3HaTh KIACCUPUKALINIO XUMHUYECKHIX

peaxIuii Mo pa3InYHbIM MIPU3HAKAM.
3HaTh (aKTOPHI, BIUSIOIINE HA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsaTne o ckopoctu
XMMHYECKON PEaKIIMH.

bu6nuoreka [IOK

! [ToHsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIUIX
IIoHsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,

3 BIIUSIIOIIIAE HA CKOPOCTh Bbu6nuoreka [IOK
XUMHYECKON peakIuu U https://m.edsoo.ru/00adc28c
MOJIOKCHUE XHUMHUYSCKOIO
paBHOBECHS
OKHCIUTEIIBHO-

9 BOCCTaHOBUTEIIbHEIC bubmorexa [JOK

https://m.edsoo.ru/00adcade
peakuu
Teopus

10 AIEKTPOIUTUUECKON bubnuotexa [HOK
mucconuarmi. CUIbHBIE U https://m.edsoo.ru/00adcd68
CIa0bIe ANEKTPOIIUTHI

11 WNonnsle ypaBHeHUs bubnuoreka [JOK
peaxuuii https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA
KHUCJIOT M1 OCHOBAaHUM B

12 CBETE MpeACTaBlIeHUl 00 bubmmorera LOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOINAITAN
XHUMHYECKHE CBOMCTBA
COJIEH B CBETE
. bubmorexa [JOK
13 npeJicTaBIeHUH 00

AIIEKTPOJIUTHYECKON
JUCCOLAIN

https://m.edsoo.ru/00add8b2

CKOPOCTh XUMHUUYECKUX PEaKIIUA.
3HaTh (HaKTOPHI, BIUSIIOMINE HA
CMeEIlleHNEe XUMUYECKOTO PaBHOBECHSI.
YMeTh COCTaBIATh YpaBHEHHS
M3y4YEeHHBIX peakiuid B ceeTe OBP
YMeTb COCTaBIATh yPAaBHEHUS
AJIEKTPOJINTUYECKON JUCCOLIMALIUN
KHCJIOT, IIEIIOYEH, COJICH.

YMeTh nucath MOJIHbIE U COKPALIEHHBIE
WOHHBIC YPaBHCHHUS peakinii oOMeHa;
COCTaBIISITh MOJIEKYJIIPHBIC U TIOJTHBIC
MOHHbIE YPAaBHEHUS 110 COKPALIEHHBIM
HMOHHBIM YPaBHEHUSIM.

YMeTh XapakTepu30BaTh XUMHUECKHE
CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN B CBETE
TO/I.

YMeTh XapakTepu30BaTh XUMUUYECKHE
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX COCTMHEHH B CBETE
TO/I.

HNmMeTth noHATHE O TUAPOJIN3E U HABBIKU
COCTaBJICHUS YpaBHEHUM rUApPOIIN3A.
YMeTh COCTaBIATh ypPABHEHUS
ANEKTPOIUTUYECKON JTUCCOLTUAIIUI
KHCJIOT, IIeN0dei, CONeH; ITOJHBIC U
COKpalIéHHbIE NOHHBIE YPaBHEHUS
peakuuii oOMeHa.

YMeTb pemars 3KCrepuMeHTalbHbIE



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14 [Tonsatue o runponuse bubnmoreka [JOK
coJet https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuorexa [JOK
crucTemMaTu3auuvs 3HaHU https://m.edsoo.ru/00addd12
[TpakTuueckas padora No

16 1. «Pemenue bubmuorexa [JOK
AKCIIEPUMEHTAIbHbBIX https://m.edsoo.ru/00addbfa
3a/1a49»
KonTponbnas padota No2
0 TeMe

17 «DNEKTPOIUTHYECKAS bubmuorexa [JOK
IUCCOIMALINS. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B
pacTBopax»
OO0mas XxapakTeprucTruKa

18 rajJoreéHOB. X UMUYECKHE bu6nuoreka [IOK
CBOMCTBA Ha NPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHas

19 KHCIIOTa, XUMUYCCKHE bu6nuoreka [IOK
CBOMCTBA, MTOJTy4YEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora No

20 2 o teme «llomyuenue bu6muoreka [JOK
COJITHOM KUCJIOTHI, https://m.edsoo.ru/00ade348
U3y4EHHUE €€ CBOKCTBY
Brruncnenus no

but6mmoreka [IOK
21 YPaBHEHUSAM XUMHUYECKHUX

pCaKHHﬁ, €CJIM OAUH U3

https://m.edsoo.ru/00ade488

3a/1a4uu 10 TeME.
YMeTh 00pamaTbcst ¢ XMMUYECKON
NoCyA0H U JIabopaTOPHBIM
000pyIOBaHHUEM.

VMeTh HaBBIKM OCYLIECTBICHUS
LETOYEK PEBPALIEHUI, COCTABIECHUS
Pa3JIMYHBIX YPABHEHUN PEAKLIUN B
ceere TO/I, peuienus 3aad.

YMeTb 1aBath OOILYI0 XapaKTEPUCTUKY
IIPOCTBIM BELIECTBAM; 3aIlMChIBAThH
YPaBHEHMSI XUMUYECKHX peaKIuil.
3HaTh OCHOBHBIX IIpe/ICTaBUTENEH
COEIMHEHUI rajoreHOB; HaX0X/ICHNE B
MPUPOJIE, CBOMCTBA, MPUMEHEHHE.
YMeTh noayyaTh B JabopaTopuu
W3YYEHHBIE BEILIECTBA; IIPOBOJUTH C
HUMU XUMUYECKUE pEaKLNUU. Y METh
o0pamarbcsi ¢ XUMUYECKOU TOCYI0M U
1a00paTOpHBIM 000y IOBAaHUEM.
YMeTh permath 3a7a4i Ha U30BITOK-
HEJI0CTaTOK.

YMeTh 1aBaTh OOLIYI0 XapaKTEPUCTUKY
MIPOCTHIM BEILIECTBAM; 3aIlUChIBATh



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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pEeareHToB J1aH B U30BITKE

OO61mas xapakTepucTHKa

bu6nmoreka [IOK

22 as1eMeHTOB V|A-Tpynibl https://m.edsoo.ru/00ade64a
AJnoTponHbie
MO (PUKAIIH CEPBI.

93 Haxoxnaenue cepol u €€ bubnmnoreka HOK
COEIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA
cepbl

e | oo ot

. https://m.edsoo.ru/00ade802
XUMHYECKHE CBONCTBA
Oxkcuasl cepbl. CepHas

o5 KHCIJIOTa, PU3HUECKHE U bubnnoreka IIOK
XHMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHUE
XHUMHUYECKUE PEAKLINH,

JeXallne B OCHOBE
IPOMBIIIJIEHHOTO CI10c00a

26 MIOJTyY€HUs] CEPHOM bubnuoreka [JOK
KHUCJIOTBl. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3sHEHUE
OKPYXaIOIIEe Cpeabl
COCTMHCHUSIMU CEPBI
Brruucnenue maccoBoit

27 JI0JIY BBIXO0J1a IPOAYKTA bubmmorexa LOK

https://m.edsoo.ru/00adec8a
peakiuu

78 OO01mas xapakTepucThKa bubnuoteka [JOK

351eMeHTOB V A-Tpymiibl.

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

YPaBHEHHUS XUMUUYECKUX PEAKLINH.
VYMeTh XxapakTepu30BaTh CBA3b MEXIY
COCTaBOM, CTPOEHHEM U CBOMCTBAMHU
3HaTh OCHOBHBIX IPEJICTABUTEIIEH
COEIMHEHUH cepbl; HAXOXK/IEHUE B
IIPUPOJIE, CBOMCTBA, IPUMECHECHHUE.
3HaTh OCHOBHBIX IIpe/ICTaBUTENEH
COEJIMHEHUI CEepbl; HAXOXKACHUE B
IIPUPOJIE, CBOMCTBA, IPUMEHEHHUE.
3HaTh OCHOBHBIE 3Tallbl IPOU3BOJICTBA
CEpHOM KHCIIOTBI, SKOJIOTHYECKHE
po0JIeMbl P IPOU3BOICTBE CEPHOM
KHCJIOTHI.

YMeTb BBIUUCIIATH MACCOBYIO J0JIO
BBIX0/1a IPOJYKTa pEaKLUH.

YMeTh XapakTepu30BaTh CBSI3b MEXTY
COCTaBOM, CTPOCHHEM U CBOWCTBAMHU
3HaTh OCHOBHBIE CBEJICHUS O aMMHUAKE.
YMeTh 3aIuChIBaTh XUMUUYECKHE
peaKuy, OTPAKAIOLINE €r0
XMMHYECKHE CBOMCTBA.

YMeTs nosyyarts B 1a00paTopuu
U3YYEHHBIE BEILIECTBA; IPOBOJIUTH C
HUMU XUMUYECKUE PEaKIINH.

YMeTh 00paaThCsi ¢ XUMUYECKON
MOCY/JI01 1 1a00paTOPHBIM
o0opyoBaHUEM.

3HaTh OCHOBHBIE CBEJICHUS O
COEIMHEHUAX a30Ta. Y METh 3alNCHIBATh
YPaBHEHHUS XMMHUYECKHUX PEAKLIUH,



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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

A3oT, pacpocTpaHeHuE B
npupoe, GU3nIecKue u
XUMHYECKHE CBOWCTBA

AmMHaK, ero pu3nveckue

29 Y XUMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edso0.ru/00adf004
MOJTyYeHUE U IIPUMEHEHUE
[TpakTrueckas padora Ne
30 3 no Teme «Ilonmyuenue bubnmnoreka HOK
aMMHaKa, U3y4eHHe ero https://m.edso0.ru/00adf180
CBOWCTB»
A3OTHas KucjoTa, e€
31 buzndeckue u bubmorexa [JOK
. https://m.eds00.ru/00adf306
XUMHUYECKHE CBOHCTBA
Hcnonb3oBanne HUTPATOB
U coJieil aMMOHHUS B
KaueCTBE MHUHEPATbHBIX
32 ynoOpeHui. XumMudeckoe bubmmorexa LOK
https://m.edso00.ru/00adf518
3arpsi3HeHUE
OKPYXaIOIIe Cpeabl
COCTMHEHUSIMU a30Ta
®ochop. Okeun dhocdopa
V) u dhochopnas
33 IEI/IZJ‘IO?&, (g)?nfnqecxne " bubmmorexa [JOK
. https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA,
MOJTyYeHUE
Hcnonb3oBanue
34 dbocdaroB B kauecTBe bubnmnoreka [JOK

MHHCPAJIBHBIX
yaoOpeHuit. 3arps3HeHne

https://m.edsoo.ru/00adfc20

OTPAXKAIOIIUX UX XUMUUYECKUE
CBOMCTBA.

3HaTh OCHOBHBIE CBEJICHUS O
COETMHEHUSX a30Ta. Y METh 3alUChIBATh
YpaBHEHUS XMMHUECKHUX PEaKIIHid,
OTPAXKAIOIIUX UX XUMUUYECKUE
CBOMCTBA.

YMeTb XapakTepu30BaTh CBSI3b MEKTY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH.
YMeTh 1aBaTh OOIIYI0 XapaKTEPUCTUKY
IPOCTHIM BEIIECTBAaM; 3aITUCHIBATH
YpaBHEHUS XUMHUECKHUX PEaKIIUM.
3HaTh OCHOBHBIE CBEJICHUS O
coequHeHUsX pocdopa. Ymersb
3alUCHIBaTh YPABHEHHS XUMHUECKUX
peaKkIuii, OTpakaroluX UX XUMHUYECKUE
CBOMCTBA

YMeTh XapakTepru30BaTh CBSI3b MEXKITY
COCTaBOM, CTPOEHUEM U CBOMCTBAMHU.
YMeTh 1aBaTh OOIIYI0 XapaKTePUCTUKY
MPOCTHIM BELIECTBAM; 3aIIMCHIBATh
YPaBHEHUSI XUMUYECKUX PEAKIUH.
3HaTh XapaKTepHbIE MPU3HAKN OKCHIOB
yriepojia, ux Gu3nIecKue u
XMMHYECKHE CBOMCTBA.

3HaTh CBOICTBA U CITOCOOBI MOTyUEHUS
YTOJBHOM KUCTOTHI. 3HATh CBOMCTBA U
CIocOOBI MOMYUYEHUS a30THON KUCIOTHI.
YMeTh nonayyaTh B 1aO0OpaTopuu



https://m.edsoo.ru/00adf004
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

IIPUPOJHON Cpelbl
dbocdaramu

Yraepon,
pacnpocTpaHeHue B

bu6nmoreka [IOK

35 npupoze, Gu3nvecKue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Okcupl yraepoja, ux
dusnueckue u

36 XUMHYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJOTHUYECKHE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

37 YroJjbHas KUCiIoTa U eé bubmuorexa [JOK
COJIN https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne
4 no teme "llonyuenue

38 YTJIIEKNCIIOrO rasa. bubmmorexa LOK

https://m.edsoo.ru/00ae027e

KauectBenHnas peakuus Ha
KapOoHaT-1oH"
[TepBoHauanbHbIE
MTOHSATHS 00

39 OpPTaHWYECKUX BEIIECTBAX bubnnorexa LIOK

https://m.edsoo.ru/00ae054e

KaK O COCTMHEHHSIX
yrieposa

40 Kpemuuii u ero bubmmoreka [JOK
COEIMHEHUS https://m.edsoo.ru/00ae080a
[IpakTraeckas padota Ne

a1 5 Permerme but6mmoreka [IOK

OKCIICPUMCHTAJIBHBIX

https://m.edso0.ru/00ae0bf2

U3YYEHHBIE BEILIECTBA; IIPOBOIUTH C
HUMH XUMUYECKHE PEaKLUH. Y METh
oOparnaTbCsi ¢ XUMHUYECKOH TTOCYI0M U
1a00paTOPHBIM 000PYIOBAHUEM.
YMeTb onpenensaTb CoCTaB BELECTB 110
(hopMytaM, TPUHAICIKHOCTD K
OIIPENIETICHHOMY KJIaccy.
3HaTh OCHOBHBIE CBEJICHUS O KPEMHUU
U €r0 COEIMHEHUSAX. Y METh 3alUChIBATh
YpaBHEHHUS XMMHUECKUX PEaKIIUM,
OTPaXKAOIIKUX UX XUMUUYECKHE
CBOMCTBA.
YMeTb pemarh 3KCIepuMEHTaIbHbIE
3a/1a4y¥ 10 TeMe. Y METh 00pamiarbes ¢
XUMHYECKON TOCY 101 1 T1a00paTOPHBIM
000pyI0BaHUEM.
HMeTp HaBBIKM OCYIIECTBICHUS
LENOoYeK MPEeBPalIeHHUH, COCTaBICHUS
pa3IUYHBIX YPaBHEHUH pEaKIui,
peleHus 3a1a4.
NnmroctpupoBaTh B3aMMOCBS3b
OCHOBHBIX XMMHUYECKUX IOHATUH U
IPUMEHSTDH 3T MOHATHUS PU ONUCAHUU
BEIIIECTB U UX MPEBPALICHU.
CnenoBath mpaBuiiaM MOJIb30BaHUS
XUMHYECKON TOCyA0M U TabOpaTOpHbIM
000pyI0BaHUEM, A TAK)KE MpaBUIIaM
oOpalleHus C BelIeCTBaMu B
COOTBETCTBUY C MHCTPYKLMSIMHU 110
BBINOJIHEHUIO JTAOOPaTOPHBIX



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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3a7a4 10 TEME
«Bakuenme HeMeTaUIb]
U UX COEIUHEHUS

42

43

KonTtponpsHas padora Ne3
o TeMe «Baxkueiinime
HEMETAJLIBI U UX
COCIMHCHUS

OO01mas xapakTepucThKa
XUMHYECKHUX 3JIEMEHTOB
— METaJUJIOB.
Meramnueckas CBs3b U
METaJTINYECKas
KpUCTaJUTMYECKas
peméTka. Pu3nvecKne
CBOMCTBa METAJJIOB

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0el8

bubnnoreka IIOK
https://m.edsoo.ru/00ael103e

44

XUMHYeCKHe CBOMCTBA
METaJIJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

bu6mmoteka [IOK
https://m.edsoo.ru/00ael1156

45

46

OO0mue crmocoObl
MOJTYyYEHUSI METAJIOB.
Cnnasel. Beranciaenuns mo
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €CiIid OJUH U3
PEareHTOB COAEPKUT
IIPUMECH

[TonsaTne o xoppo3nu

but6mmoreka [IOK
https://m.edso0.ru/00ae1156

but6mmoreka [IOK

XUMHYECKHX OIBITOB.
Hcnonp3oBaTh NpuoOpeTeHHbIC 3HAHUS
U YMEHUS B MIPAKTUUYECKON
JESITEIIbHOCTH.

YMeTb faBath OOIIYI0 XapaKTEPUCTUKY
IPOCTHIM BELIECTBAaM; 3aIIUChIBATh
YPaBHEHHUS XUMHUECKUX PEaKLINH.
YMeTh COCTaBIATh ypPaBHEHUS
U3y4eHHbIX peakiuil B ceere OBP.
3HaTh OCHOBHBIE CLIOCOOBI NOTYYEHHUS
MeTaios. MiMeTs nipeacTaBiieHue o
CIJIaBaxX U MX KJIACCU(PHUKAIHH.
3HATh BAKHENIINE XUMUUECKHE
HOHSITHSL: KOPPO3HSL.
YMeTh XapakTepu30BaTh XUMHUUECKHE
37€MEHTHI | rpynnel rimaBHON
HNOJArPYNIBI HA OCHOBE UX MOJOKEHUS B
[ICXD3 u ocobeHHOCTEN CTPOSHUS UX
aTOMOB.
3HaTh OCHOBHBIX IIPEICTaBUTENIEH
COEIMHEHUH 1IETOYHBIX METAJIIOB;
HaXO0XJIeHUE B IIPUPOJIE, CBOMCTBA,
MIPUMEHEHHE.
YMeTh XapakTepu30BaTh XUMHUECKHE



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

METAJJIOB https://m.edsoo.ru/00ae1278
bu6nmoreka [IOK
41 [enorbte MeTaet https://m.edsogru/Oan14b2
48 OKcuabl U THAPOKCHUTBI bubnmnoreka HOK
HaTpUs U Kanus https://m.edsoo.ru/00ae14b2
Illenoyno3zemMenbHbIS
49 METaJUIbl — KaJbIIUNA U Bubmaorexa ITOK
. https://m.edsoo.ru/00ae15e8
MarHHi
50 Baxneiimme coequHCHUS bubnnoreka IIOK
KaJIbLUS https://m.edsoo.ru/00ael15e8
51 O6o0mmeHue u )
CHCTeMaTH3aIrs 3HAHUH
59 JKEcTkocTh BOABI U bubmuorexa [JOK
CIocoObI €€ yCTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne
53 6 mo teme "XKEcTKOCTH bu6mmoreka [IOK
BOJIbI U METOJIBI €€ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs"
N bu6mmoteka [IOK
>4 ATTOMHHHI https://m.edsogru/Oan1c64
55 AmodorepHble cBOMcTBa bubnmnorexka HOK
OKCHJA U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
5 Keneso https://m.edsoErUIOanldSG
Oxcunpl, THAPOKCHABI U
57 coJn iIKeJ’IeS:II l()I u jcenesa bubmorexa [TOK
(any https://m.edso0.ru/00ae35e6
58 O0600611IEHE U

aneMeHTsl I rpynmnsl riiaBHOM
MOATPYMIIBI HA OCHOBE UX MOJIOKEHUS B
[ICXD n ocoOeHHOCTEN CTPOEHUS UX
aTOMOB.

3HaTh OCHOBHBIX IPEJICTABUTEIIEH
COCIMHEHUH 11IEJI0YHO3EMENIBHBIX
METAJIJIOB; HAXOKJEHUE B IPUPOJIE,
CBOMCTBA, IPUMEHEHUE.

O06001IeHre TPOHICHHOTO MaTepraIa.
3HaTh IPUYMHBI )KECTKOCTH BOABI U
CHocoObI €€ yCTpaHeHUsI.

YMeTb pemarh 3KCIepuMEHTaIbHbIC
3a/1a4y¥ 10 TeMe. Y MeTh 00pamiarbes ¢
XUMHYECKON OCyA0H U T1ab0paTOpHBIM
000pyI0BaHUEM.

YMeTh XapakTepu30BaTh CBSI3b MEXTY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH.
YMeTh 1aBaTh OOIIYI0 XapaKTePUCTUKY
IIPOCTBIM BELIECTBAM; 3aIIUCBIBATH
YPaBHEHUSI XUMUYECKUX PEAKIUH.
3HaTh OCHOBHBIX IIPEICTaBUTENEH
COEIMHEHUH AIFOMUHUS; HAX0XKJICHUE B
IIPUPOJIE, CBOWCTBA, IPUMEHEHHE
YMeTh XapakTepHu30BaTh CBSI3b MEXTY
COCTaBOM, CTPOECHHEM U CBOMCTBAMH.
YMeTh 1aBaTh OOIIYI0 XapaKTePUCTUKY
IIPOCTBIM BELIECTBAM; 3aIIUCBIBATH
YPaBHEHUSI XUMUYECKUX PEAKIUH.
Oxcupl, TMIPOKCHU/IBI U COJIH JKETIE3a!
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CUCTeEMAaTH3alus 3HAaHUN

[TpakTuueckas padora No

3HATh CTPOEHHE, CBOMCTBA,
MIPUMEHEHUE.

7. Pemenue YMeTb pacro3HaBaTh ONBITHBIM ITyTEM
59 AKCTIEPUMEHTAIIbHBIX bu6nmoreka [IOK HMOHBI METAJJIOB. ¥ METh 00paIaThesi ¢
3a/1a4 110 TEME https://m.eds00.ru/00ae3de8 =~ XMMHYECKOIl OCY/I0ii 1 1a00PaTOPHBIM
«Baknerme MeTauibl | o0opyoBaHUEM.
UX COEMHEHUS YMeTh Npou3BOAUTH pacueT
BLIUMCIICHNS TIO KOJINYECTBA BEIECTBA, 00bEMa HITU
YPABHEHUSAM XMMIUECKHX Macchl 10 KOJIMYECTBY BEILIECTBA,
peaKLuii, ecii OJMH 13 00BbeMyY MM Macce UCXOAHBIX BELECTB,
50 PeareHTOB JaH B M3GbITKE Bu6miorexa LOK B34ThIX B U30bITKe. Hayunuthbes pemars
WJIM COJIEPKUT MPUMECH. https://m.eds00.ru/00ael750 =~ 32/44H Ha NPAKTHYECKHH BEIXOL.
Beruncnenus maccoBoi HIPOAYKTOB.
JIOJIU BBIXOJ1a IPOLYKTA O0001eHne NpoiEHHOrO MaTepHana,
peaKIuu 0Tpa0OTKa yMEHUH U HAaBBIKOB.
O6061wente 1 HiMeTh HaBBIKH OCYIIECTBIICHUS
61 CHCTeMATH3AIAS 3HAHMH LENOoYeK MPEeBPalIeHHU, COCTaBICHUS
Korrtpostbias paGota Ned Pa3JINYHBIX YPABHEHUN PEAKIINN,
. peleHus 3a1au.
62 1o reme «Baxneiimme
METaJUTbI U UX
COEJTMHEHUS
BemectBa u I\il’aTepI/IaHI)I B BuGmiorexa LIOK Nwmets npeacTaBieHys o0 BEIIEeCTBax,
63 MOBCE/IHEBHOM JKHU3HU httns://m.edsoo.ru/00ae3f50 MarepHaiax, XkMHUYECKUX PEaKIHssIX.
yelioBeKa YMeTh OIIeHNBAaTh BIUSHHE
64 XUMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK XAMHWYECKOTO 3arpsI3HEHUS
OKpY Xarolle cpenbl https://m.eds00.ru/00ae4270 =~ OKpY>KaroLlel cpeibl Ha OPraHU3M
YeJI0BEKA.
65 Poste xuMun B perieHHH Bubmiorexa LIOK YMeTb 9KOJIOTHYECKH TPAaMOTHO BECTH

9KOJIOTHYECKUX MPobIeM

https://m.edsoo.ru/00ae4270

ce0s B OKpY KaroIleH cpee.



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHBI ypOK.

3HaTh Ba)KHEHUIIINE XUMHUYECKHE

bu6nuoreka [IOK
66 O06001enue u 1 IOHSTHS: OKHCJIUTEND, BOCCTAHOBHUTEIb,
. https://m.edsoo.ru/00ae0dOa
cHUCTeMaTu3als 3HaHUH OKHCIICHHE, BOCCTAHOBIICHHE.
Pe3epBHBII ypOK. YMeTh XapakTepU30BaTh AJIEMEHTHI —
67 O6006meHEe U 1 Bubnmorexa IIOK HeMeTaJIbl 1o uX nmonokenuto B [IICXO
. https://m.edsoo.ru/00adb33c
CHCTEeMAaTU3alus 3HaHUI U CTPOCHHUS aTOMOB.
YMeTb NpOBOAUTH BBIUMCICHUSI 00beMa
WJIM MacChl 110 KOJIMYECTBY BEIIECTBA,
00BeEMyY HJIM Macce PeareHTOB WU
MPOJIYKTOB PEAKIIUH.
YMeTh XapakTepu30BaTh XUMHUUYECKHE
Pe3epBHBII ypOK. CBOMCTBA OCHOBHBIX KJIACCOB
68 06061eHKe 1 1 brbsmorexa LIOK HEOPTraHWYECKUX COCTMHCHHUH B CBETE
. https://m.edsoo0.ru/00ad9ch?2 ™ OBP
CHUCTEMAaTHU3aus 3HAaHUMN J
HNmMeTth HaBBIKK OCYIIIECTBICHUS
HEMOYEK MPEBPAILICHUM, COCTaBICHUS
Pa3JINYHBIX YPABHEHUHN PEAKIIUN.
O0600611eH1Ee TPOHIEHHOTO MaTepuana,
0TpaboTKa YMEHHI U HABHIKOB.
OBILIEE KOJIMYECTBO
YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

®opmbl yyeTa padoueil IpOorpaMMbl BOCIIMTAHUS

B pa0oueil mporpamMme 1o XumMum

Pabouas nporpamma Bocrimranuss MbOY CIHI Ne 72 ¢ yrinyGiaeHHBIM H3y9EHUEM OTACIBHBIX
MPEIMETOB pealn3yeTcs, B TOM YKCJe U Yepe3 UCII0JIb30BaHUE BOCIUTATEIHLHOTO MTOTEHIINAIA
YPOKOB XMMHHU. JTa paboTa OCYIIECTBISETCS B CIEAYIOMUX (hopMax:

[ToOy>xneHne 00yvaronmxcsi COOM0IaTh Ha YPOKE OOIIECIPUHSATHIC HOPMBI ITOBEICHUS, ITPaBHIIa
001IeHUs CO CTapIIUMH (TTeJarOrHYeCKUMHA PAOOTHUKAMHU) U CBEPCTHUKAMHU (00YUaIOIIUMHUCS ),
NPUHIUIB Y9eOHOU AUCIUILTAHBI B CAMOOPTaHU3aINH.

- [IpuBneuenne BHUMaHUs 00YYarONINXCS K HIEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBIICHUN, COOBITUH Uepes:

- AECMOHCTpAHIO 06y‘laIOH_[I/IMC$I MMPpUMEPOB OTBETCTBCHHOI'O, I'PAKIAHCKOI'O ITOBCACHU A,
IMPOABJICHUA YeJIOBEKOJIIOOHS U ,Z[O6p0CCpI[e‘IHOCTI/I;

- 06paH1€HI/I€ BHUMAaHU Ha APKUX I[GSITGJIGIE KYJbTYPB5bI, CBA3aHHBIX C U3Y4Ya€CMbIMU B IIaHHI)IfI
MOMCHT TEMaMH, Ha TOT BKJIaa, KOTOpHﬁ OHH BHCCJIM B PA3BHUTHUC Halieu CTpaHbl U MHpPA, HA
,I[OCTOI‘/'IHLIC noapaxaHus NpUMEPHLI UX JKU3HU, HAa MOTHBBI UX IOCTYIIKOB;

- ACIIOJIb30BaHKE HA YPOKax WH(GOPMAIINH, 3aTPAruBaIOIC BaKHBIC COITHAILHEIC,
HPABCTBEHHbIE, STUYECKUE BOIIPOCHI;

. Hcnonb30BaHne BOCIUTATEIbHBIX BO3MOYKHOCTEN COJIEpKaHUSl yUeOHOro peaMeTa Jiist
(dopmupoBaHus y 00yUarOMIMUXCsl POCCUMCKUX TPaJAULMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEH yepe3 o J00p COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHMS,
npoOJIeMHBIX CUTyalui 17151 00CyKIeHHs B Kiacce;

® I/IHI/IHI/II/IpOBaHI/Ie 06CY)KI[CHI/II71, BBICKa3bIBaHUI CBOETO MHCHUA, Bpra60TKI/I CBOCTO
JIMYHOCTHOT'O OTHOIICHHUA K U3y4YaCMbIM JIMLIAM, ITPOU3BCACHUAM XYILO)KCCTBCHHOI\/'I JINTCPATypPhL
" UCKYCCTBaA.

M Bkirouenue B YPOKH UT'POBBIX MPOUCAYP, KOTOPBIC ITIOMOTAKOT MMOAACPIKATH MOTHBALTUTO
06yqa}0mnxc;1 K ITOJTYYCHUIO 3H8.HI/II71, HaJIa)KMBAHUIO ITO3UTHUBHEIX MEXINYHOCTHBIX OTHOIIICHUM
B KJIaCCC, MMOMOTart0T YCTAHOBJICHUIO IIO6p0)KCJ'IaTCJIBHOI71 aTMOC(I)CpLI BO BpEMs ypoOKa.

. [IpumeHeHMe Ha ypOKE MHTEPAKTUBHBIX (OPM pabOThI, CTUMYIUPYIOMIUX
MO3HABATEJIbHYIO MOTHBALIUIO O0YYarOIINXCA.

. [TpumeHeHue TpynIoBoii paboTh! MK pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMaHIHOW paObOThI U B3aUMOAEHUCTBUIO C JPYTUMHU 00YHaIOIUMHCS.

. Br10op 1 ncnonp3oBaHre HA ypOKax METOI0B, METOIUK, TEXHOJOTHUMA, OKa3bIBAFOIITIX
BOCIIUTATEIBHOE BO3JAEHCTBUE HA IMYHOCTh B COOTBETCTBUU C BOCIIUTATEIIbHBIM HJICAJIOM,
LEJIBIO Y 3a/1a4aMH BOCIIUTAHUS.



. NuannmmpoBanue u MojjiepKKa UCCIeA0BaTEIbCKOM AESITEIIbHOCTH MIKOJIBHUKOB B JopMe
BKJIFOYEHUS B YPOK PA3JIMYHBIX UCCIEAOBATEIIbCKUX 3aJaHUl, UTO 1a€T BO3MOXKHOCTh
00y4JarImuMCcst TPUOOPECTH HABBIKK CAMOCTOSITEIIBHOTO PEIICHUSI TEOPETHUECKOM MPOOIEMBI,
TeHEPUPOBAHUS U OPOPMIICHHUSI COOCTBEHHBIX TUIIOTE3, YBAKUTECILHOTO OTHOIICHUS K TYKUM
uaesM, myOJIMYHOTO BBICTYILICHHUS, apTYMEHTUPOBAHUS U OTCTAUBAHUsI CBOEH TOUKH 3PEHUSI.

Y cTaHOBIIEHUE YBAXKUTEIBHBIX, TOBEPUTEIBHBIX, HE(POPMaTbHBIX OTHOIICHHH MEXy yUUTEIEM
U YYCHUKaMH, CO3aHNE Ha YPOKAaX SMOIMOHAILHO-KOM(OPTHOM

JIMCT KOPPEKTHPOBKH CO/Iep:KaHUsl padovell MporpaMMbl

Kuaace Tema/pazaen Ilinan,yacoB | PaKrT,9acoB IMpuunnbI Cmnoco6

KOPPEKTHPOBKH KOPPEKTHPOBKH
corjacuo KTII pp p pp p




Kpurtepun oneHMBaHus 10 XUMHUHU
OTMeTKa YYEHUYECKUX JEeHCTBUI

B cooTBercTBUU € TpeOOBaHUAMHU CTaHAAPTa 10 XUMUU U BBIOpPAaHHBIX U3 (hefiepaibHOro CIucKa
y4eOHUKOB YUUTENIb XUMHH BO BpeMsl IPOBEPKHU U KOHTPOJISI 3HAHUM 110 IPEMETY MOKET
OpPUEHTUPOBATHCS Ha CIAEAYIOLINE YPOBHH.

[lepBblii ypOBEHD - peNPOAYKTUBHBIN. BhINOIHEHNE yUallUMUCS 3aJaHUI 3TOT0 YPOBHS
OMHPAETCS] B OCHOBHOM Ha MaMsTh. JlocTHKEHHE 3TOr0 YpOBHS MIPEAINOoJIaraeT y yqamuxcsi:

- 3HaHWE Ha3BaHHI OTACJIBbHBIX XUMHWYECCKHUX 3JICMCHTOB, BEICCTB U peaKHHfI;

- YMCHHC YCTHO UJIU IMCbMCHHO OIIMCBIBATL XUMHNYCCKUC (1)3.KTI>I, IIOHATHA WX ABJICHUA
(peakuun);

- IOHUMAaHHWEC POJIH, SHAYCHUSA W NPUMCHCHUA OTACIbHBIX XUMHWYCCKUX BCIICCTB UJIN peaxunﬁ;
- IPUMCHCHUC XMMHUUYECKON CUMBOJIMKH - XUMHUYECKUX 3HAaKOB, (1)OpMy.TI n ypaBHeHHﬁ;

- 3HAHUC HCKOTOPBIX UCIIOJIB3YyEMbIX B XUMUU HpI/I60pOB, YMCHUC CO6I/IpaTB HpOCTeﬁHIPIe U3 HUX
H UCII0JIb30BAaTh IIPH BBIIIOJIHCHUH XUMHWYCCKOI'O SKCIICPUMCHTA.

Jlis npoBepKy 3HAHUM U YMEHH, COOTBETCTBYIOLMX IIEPBOMY YPOBHIO, HCIIOJIb3YETCS
PeNnpoayKTUBHBIN BUJ 3aJaHUM, IPEANoNaraouii BOCIPOU3BEICHUE YUAIUMUCS OTAEIbHbBIX
3HaHui 1 ymenuil. [IpoBepka nepBoro ypoBHs 3HaHUM JIETKO OCYIIECTBIIsAETCS (popMaMu
aBTOMAaTU3UPOBAHHOI'O y4eTa.

BTOpOﬁ YPOBCHbB - HpOﬂYKTHBHBIﬁ. I[OCTI/I)KCHI/IG 9TOT'O YPOBHS IMMPEAIIOJIAracT y ydalnuxcs:

- IOHUMAaHHUC q)OpMy.]'II/IpOBOK BaKHEHIIINX XUMHUYECKUX HOHHTHﬁ, 3aKOHOB, Teopnﬁ u
MNPUMCHCHHUC UX B AHAJIOTHYHBIX CUTYAlUAX,

- YMEHUE yCTaHABIMBATh B3aUMOCBSA3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMHM XUMHUUYECKHUX
BCIIECTB;

- YMEHHE NMPOBOJUTH PACUEThI 10 XUMUYECKUM (HOpMYJiaM U YpaBHEHUSIM;

- YMEHHE CaMOCTOSTEIbHO IPOBOAUTH XUMHUECKUN HKCIIEPUMEHT M0 UHCTPYKIIUU yueOHHUKA
WM 110 YKa3aHUIO YYUTeNs U GUKCHPOBAThH €ro Pe3yJIbTaThl.

Jl1st mpoBepKH yMEHUs IPUMEHSTH 3TH 3HaHUS B yUeOHON IIPAKTHKE UCTIONb3YIOTCS 3a/1aHNUs,
BBIIIOJIHEHNE KOTOPBIX BO3MOYKHO HE TOJIBKO Ha OCHOBE MAMSTH, HO U HA OCHOBE OCMBICIICHUSI.
[ToaTOMY HapsAy ¢ ICUXOJIOTUYECKON oneparueil BOCIPOU3BEACHUS IIMPOKO UCITONb3YIOTCSA
y3HaBaHUE U sIBJICHUE NiepeHoca. [ BEIOTHEHHS TaKUX 3a/laHuil TpedyeTcs Oonee
HaIpsHKEHHAS. MBICIIUTEIIbHAS I€ATEIIBHOCTD YYaIllUXCsl, YEM IIPU BBIIIOJIHEHUM 3aJaHUH Ha
IIEPBOM YPOBHE.

Tperuit ypoBeHb - TBOpUYECKUH. JJOCTHIKEHUE 3TOTO YPOBHS MIPEATIONATAET Yy YUAILUXCS:



- YMEHHE NMPOTHO3UPOBATH CBOMCTBA XMMHUECKHUX BEIIECTB HA OCHOBE 3HAHUS 00 UX COCTaBE U
CTPOCHUU U, HA00OPOT, MPENOIaraTb CTPOCHNE BEIIECTB HA OCHOBE UX CBOMCTB;

- IOHUMaHKe (HaKTOPOB, NO3BOJISAIOIINX YIPABIATE XUMUYECKUMU PEaKIUAMHU (CKOPOCTBIO,
HaIPaBJIEHUEM, BBIXOJIOM IIPOIYKTA);

- YMCHHEC IIPOCKTUPOBATH, OCYIICCTBIIATH XHUMHYCSCKHI SKCIICPUMCHT, a TAKXKE (bHKCHpOBaTB n
AHAJIU3UPOBATH €I'0 PE3YJIbTAaThI,

- YMEHHE OPUEHTHUPOBATHCA B TOTOKE XMMHUUECKON MH(POPMAIUH, OIIPEIENISITh HCTOYHUKU
Heo0X0uMoM nH(pOpMaLIUY, TOTyYaTh €€, aHAJIM3UPOBaTh, /1e1aTh BHIBO/IBI HA €€ OCHOBE U
MPEJICTaBISITh B COOTBETCTBYIONIEH popme;

- YMEHHE 0CO3HaBaTh BKJIaJl XUMHH B POPMHUPOBAHUE 1IETTOCTHON €CTECTBEHHO-HAYYHON
KapTUHBI MUDA.

J11s IpOoBEepKU 3HAHUIA, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, H YMCHUS IPUMEHSITh UX B
y4eOHOI MPaKTHKE UCTIOIb3YeTCsl peIICKTUBHBIN BUJI 33JJaHHI, BBITOJTHECHUE KOTOPHIX
OIUPAETCS HAa PEIIPOAYKTUBHBIC 3HAHHMSI, HO TPEOYET IIyOOKOT0 OCMBICIICHHSI, BIIaICHHSI
JIOTUYECKUMH MPUEeMaMH YMCTBEHHOM JIEATETLHOCTH (aHAIN3, CUHTE3, 0000I1IeHne,
KOHKpPETHU3aIHsl, CpaBHEHHE, abCTparnpoBaHue, KiiacCu(puKanms)

Onenka "5" craBuTcs B citydae:

1. 3H3.HI/I$I, IIOHUMAaHus, FJIY6I/IHLI YCBOCHUA O6y‘laI-OH_II/IMCH Bcero o0béma IporpaMMHOro
MaTepurajia.

2. YMmenns BBIACIIATD INIaBHBIC ITOJIOKCHHUA B U3YUCHHOM MAaTCpUaJIC, HA OCHOBAHHUU (I)aKTOB u
IMpUMEpoOB O606H_IaTB, ACJIaTh BbIBOAbI, YCTAHABIIMBATH MCKIIPEAMCTHBIC U BHYTPHUIIPECAMCTHBIC
CBA3U, TBOPUCCKH NPHUMCHAICT ITOJIYUYCHHBIC 3HAHUA B HE3HAaKOMOK CUTyalnu.

3. OtcyTcTBUE OMIMOOK U HEOUETOB MIPU BOCTIPOM3BEICHUN U3yUYEHHOT'O MaTepuana, pu
YCTHBIX OTBETaX yCTPAHEHHUE OTAEIBHBIX HETOYHOCTEHN C MOMOIIBIO JOMIOJIHUTEIBHBIX BOIIPOCOB
yuuTens, COOM0ACHNE KYIbTYPbl MIUCbMEHHON U YCTHOU pedH, IpaBuil 0pOpMIICHHS
MUCbMEHHBIX paboT.

Ornenka "4":
1. 3HaHKe BCEro M3YYEHHOTO MPOTPaMMHOTO MaTepHara.

2. YMeHu# BIJIESTH ITIaBHbBIE MOJ0KEHUS B U3yU€HHOM MaTepHalie, Ha OCHOBaHUHU (aKTOB U
pUMEpOB 000011aTh, AeNaTh BBIBO/bI, yCTAaHABINBATh BHYTPUIIPEIMETHbIE CBSI3U, IPUMEHATh
IIOJIyYCHHBIEC 3HAHUS HA IIPAKTHUKE.

3. HesnauntenbHbie (HErpyObIe) OMMUOKH M HETOYETHI TPH BOCTIPOM3BEACHUH U3YYCHHOTO
MaTtepuaa, COOJII0ICHIEe OCHOBHBIX MPABHII KYJIbTYypPbl TUCbMEHHON U YCTHOW peuH, IIpaBuil
o OopMIICHUS MMCEMEHHBIX PadoT.

Onenka "3" (ypoBeHb MpEACTABICHUN, COUCTAIOIIMNXCS C AIIEMEHTAMHU HAyYHBIX TIOHATHH ):



1. 3HaHue U yCBOCHHE MaTepralia Ha yPOBHE MUHUMAIIBHBIX TPEOOBAHUN MTPOTPAMMBI,
3aTpyIHEHUE TPU CAaMOCTOSITEIILHOM BOCIIPOU3BEICHNN, HEOOXOAUMOCTh HE3HAUUTEITHHON
MIOMOLIH NPENOIaBaTENS.

2. YMmenue paboTaTh Ha YPOBHE BOCIIPOU3BECHUS, 3aTPYAHEHHS IIPU OTBETAX Ha
BHUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy0oii ommOKH, HECKOJIBKUX HErpyObIX IPU BOCIPOU3BEICHUN U3yUEHHOTO
MarepHaia, He3HAYUTEIIbHOE HECOOII0ICHHE OCHOBHBIX MPABUII KYJIbTYpbhl TUCBMEHHOU U
YCTHOM peuu, MpaBuil 0(OPMIICHUS MUCbMEHHBIX Pa0oOT.

Ornenka "2":

1. 3nanue u YCBOCHHUC MaTCpHrala Ha YPOBHC HUIKC MUHHUMAJIbHBIX Tpe6OBaHI/II7I IIporpaMMmuhbl,
OTACJIbHBIC IIPCACTABIICHUS 00 HU3YUYCHHOM MaTcpHrajic.

2. OTCYTCTBI/IG YMGHI/Iﬁ pa6OTaTb Ha YPOBHC BOCHIPOU3BCACHUS, 3aTPYAHCHUSA IIPHU OTBETAX HA
CTaHAapTHBIC BOIIPOCHI.

3. Hannuue HeCKOMBKHUX TPYOBIX OMIMOOK, OOIBIIOr0 YKciia HerpyObIX IPU BOCIIPOU3BEICHUU
M3YYEHHOT'0 MaTepuaa, 3HaYuTelIbHOe HeCOOI0ICHIE OCHOBHBIX MPaBUII KYJIbTYPBI
MUCHbMEHHOW U YCTHOM peuu, mpaBuil opopmiIeHUsI TUCbMEHHBIX paboT.

VY CTHBIN OTBET.
Onenka "5" craBuUTCS, €CIIN yUEHUK:

1) Iloka3pIBaeT riry0OKOE U MOJHOE 3HAHHWE U TIOHUMaHUE BCEro 00bEMa MpOrpaMMHOTO
MaTepHuaa; MoJHOE IOHUMAHKE CYITHOCTH PACCMaTPUBAEMBIX IIOHATHM, SIBJICHHUN U
3aKOHOMEPHOCTEM, TEOPHI1, B3AMMOCBSI3EH;

2) YMeeT cocTaBUTh MOJIHBIN U MPAaBUIIbHBIA OTBET HA OCHOBE U3yUYEHHOT0 MaTepHaa;
BBIJICJIATH [JIaBHBIE MOJI0KEHMS, CAMOCTOSATEIBHO MOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, pakTaMu; CaMOCTOATEIbHO U apTyMEHTHPOBAHO JIeJaTh aHaJIU3, 0000IIeHMS],
BBIBOJIbI. Y CTAHABIIMBATh MEXIIPEIMETHbIE (Ha OCHOBE paHee PUOOPETEHHBIX 3HAHUI) U
BHYTPHUIIPEIMETHBIE CBA3U, TBOPUYECKH IIPUMEHATH I10JyYECHHbIEC 3HAHUSA B HE3HAKOMOMU
curyanuu. [locnenoBarenbHo, 4€TKO, CBA3HO, 0OOCHOBAHHO M 0€30IIMO0YHO U3IaraTh y4eOHbIH
MaTepHuall; 1aBaTh OTBET B JIOTMUYECKOU IOCIEA0BATENIBHOCTH € UCIIOJIB30BAHUEM ITPUHATON
TEPMHHOJIOTHH; J1eJaTh COOCTBEHHBIE BbIBO/IbI; (POPMYJIUPOBATh TOUHOE OIPEIETICHUE U
VCTOJIKOBAaHNE OCHOBHBIX MIOHSTHH, 3aKOHOB, TEOPUI; ITPX OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHHUKa; N3JlaraTb MaTepuai JUTEPATYPHBIM SI3bIKOM; MPABUIILHO U OOCTOSATEIHHO OTBEUATh
Ha JOTIOJIHUTENbHBIE BOITPOCHI yunuTels. CaMOCTOSATENBHO U PallOHAIBHO UCIIOIb30BAThH
HarJsHbIe TOCOOUS, CITPaBOYHbIE MaTepUabl, y4eOHUK, TOTIOTHUTEIbHYIO JTUTEPATYPY,
NEPBOMCTOUYHUKH; IPUMEHSATh CUCTEMY YCIOBHBIX 0003HAYCHU IIPU BEICHUH 3aruceid,
COITPOBOKJAIOIIMX OTBET; UCIIOIb30BaHUE IS JOKA3aTeNbCTBA BBIBOIOB M3 HAOIIOICHUN U
OIIBITOB;



3) CaMOCTOATENIBHO, YBEPEHHO M 0€301IMO0YHO NPUMEHSET OJIYUYEHHbIE 3HaHUS B PEILICHUH
npo0JeM Ha TBOPYECKOM YPOBHE; JOMYCKaeT He Oosiee 0JJHOr0 He0uETa, KOTOPBIH JETKO
UCTIPABIISET 0 TPEOOBAHHIO YUUTEIIST; UMEEeT HEOOX0IMMbIE HABBIKU PabOTHI C MprOopamu,
4epTekaMH, CXeMaMH U TpaprKaMH, COMMyTCTBYIOIIUMH OTBETY; 3aIIMCH, COIIPOBOMKIAIOLIHE
OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.

Ouenka "4" cTaBUTCS, €CIIM YUCHUK:

1) Iloxa3pIBaeT 3HAHUS BCETO U3yUEHHOr'O NPOrpaMMHOI0 MaTepuaia. J{aét nosiHblil u
NPaBUJIBHBIN OTBET HA OCHOBE M3yUYCHHBIX TEOPUI; HE3HAUYUTEIbHBIC OIIMOKH U HEOUYETHI ITPH
BOCIPOM3BEICHUU U3yUEHHOT0 MaTepHala, OIpeIeIeHNs TOHSATHI all HEMOJIHbIEe, HeOOIbIINeE
HETOYHOCTHU IIPU UCIIOJIb30BaHUU HAYYHBIX TEPMUHOB UJIM B BBIBOJAX U 00OOIIEHUSIX U3
HaOJI0IEHUH U OIIBITOB; MaTepUal U3JlaraeT B ONPeAEICHHOM JOrMuecKoi oCIe10BaTeIbHOCTH,
IIPU 3TOM JIONTyCKAaeT OJIHY HErpyOyro OolIMOKY MM He OoJiee IByX HEI04E€TOB U MOXKET UX
UCIPaBUTh CAMOCTOATENBHO MPH TPEOOBAHUY MIIH ITPH HEOOJIBLION OMOLIM [IPEroiaBaTes; B
OCHOBHOM YCBOMJI Y4eOHBIN MaTepua; MOATBEPKAAET OTBET KOHKPETHBIMU IPUMEPaMU;
IIPaBUJIbHO OTBEYAET HA JOIOJIHUTENIBHBIE BOIIPOCH! YUHUTEIIS.

2) YMeeT caMOCTOSITEIbHO BBIICINIATH TIaBHbIE MTOJIOKEHHS B H3YYEHHOM MaTepHase; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 000011aTh, A€7aTh BBIBObI, yCTAHABINBATh
BHYTPHUIIPEIMETHBIE CBA3U. I [pUMEHATE NOJIy4eHHBIC 3HAHUS HA IIPAKTUKE B BUJON3MEHEHHON
CUTYyalllH, COOJII0/1aTh OCHOBHBIE MTpaBUJIa KyJIbTYPbl YCTHOM pedH U CONMPOBOXKAAIOIIEH
IICbMEHHOM, UCITOJIb30BaTh HAYYHbIC TEPMUHBIL;

3) He oGmagaeT 10cTaTOYHBIM HAaBBIKOM PaOOTHI CO CIIPABOYHON JIUTEPATYPOH, yUEOHUKOM,
NEPBOMCTOYHUKAMHU (IIPABUIBHO OPHEHTHPYETCS, HO paboTaeT MeIeHHO). Jlomyckaer
HerpyOble HapylIeHHs NMpaBui 0(pOpMIICHHUS MUCbMEHHBIX paloT.

Onenka "3" craBuUTCS, €CIIN YUEHUK:

1. YCBOUJI OCHOBHOC COACPIKAHUC yqe6H0r0 MaTtcpurajia, UMCCT Hp06eJ'IH B YCBOCHUU MAaTCpHUala,
HC IPCIATCTBYOIINUC HaﬂbHeﬁHleMy YCBOCHUIO TPOTPAMMHOI'O MaTCpHraJia,

2. MaTepHrall u3jiara€t HECUCTCMATU3UPOBAHHO, (l)pal"MeHTapHO, HC BCCraa nocCjaca0oBaTCIbHO,

3. mOoKa3bIBaeT HEJJOCTATOUHYIO CPOPMUPOBAHHOCTH OTAEIBHBIX 3HAHUHN M YMEHHI; BBIBOIBI U
0000111eHUsT ApTYMEHTUPYET cl1a0o0, JOMyCKAeT B HUX OITHOKHU.

4. JOIMYCTHII OIIMOKY X HETOYHOCTH B MCIOJIb30BAHUU HaquOﬁ TEPMHUHOJIOTUH, OTIPCACIICHUA
MMOHSTHUH JaJl HCAOCTAaTOYHO YETKUC,

5. HE UCIOJIK30BaJl B KAYECTBE JOKA3aTEIbCTBA BBIBOIBI 1 00001IeHNs U3 HaOI01eHNi, (DaKTOB,
OIIBITOB UJIN HOHyCTI/IJ'I OH_II/I6KI/I HpI/I X U3JT0KCHUU,

6. UCTIBITHIBAET 3aTPy/IHEHUS B IPUMEHEHUHU 3HAaHUH, HEOOXOAUMBIX I pelleHus 3a1a4
Pa3IMYHbIX TUIOB, PU 00BICHEHUN KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPHUIl U 3aKOHOB, WU B
MIOATBEPKACHUN KOHKPETHBIX IIPUMEPOB IIPAKTUYECKOTIO IPUMEHEHHUS TEOPUIA;



7. OTBEUYAET HETIOJIHO Ha BOIMPOCHI YUUTENS (YIycKasi i OCHOBHOE), UJTU BOCIIPOU3BOJIUT
CoJIep’KaHue TEKCTa Y4eOHMKA, HO HEJJOCTATOYHO MOHUMACT OT/ICTIbHBIC TIOJI0KEHUS, HMCIOIIIHE
Ba)KHOE 3HAYEHUE B 3TOM TEKCTE;

8. 00HapyXHBaET HEJOCTATOYHOE MOHUMAHKE OTACIBHBIX TOJOKEHUH MPU BOCIIPOU3BEACHUH
TeKCTa yueOHHKa (3amuceid, IEpPBOMCTOYHUKOB) FIIM OTBEUYACT HETIOJIHO HAa BOMIPOCKHI YUUTEIS,
JIOITYCKasl OJTHY-/IBE TPyObIe OITHOKH.

Onenka "2" craBUTCS, €CIIN YUEHUK:
1. He YCBOWII U HE pacKPbLI OCHOBHOE COJICp)KaHHUE MaTepuaa;
2. He JIeJaeT BBIBOIOB U 0000IIEHUIA.

3. HE 3HAEeT U HE IOHMMAET 3HAYUTEIbHYIO UJIM OCHOBHYIO YacTh IPOIPaMMHOI0 MaTrepuasa B
IIpezieiiax MOCTaBICHHBIX BOIIPOCOB;

4. nnu umeert crnadbo copMUpOBaHHBIC M HENOJIHbBIC 3HAHUS M HE YMEET MPUMEHSTh UX K
pEIIeHII0 KOHKPETHBIX BOIIPOCOB U 33ja4 10 00pasiy;

5. v ipu oTBeTe (Ha OJIMH BOIIPOC) AOMyCKaeT 0oJiee IBYX rpyObIX OMMOOK, KOTOPhIE HE
MOKCT UCIIPABUTH AAXKE IMTPHU ITOMOIIN YUYUTCIIA.

OrneHKa caMOCTOSATENBHBIX TUCBMEHHBIX U KOHTPOJIBHBIX padoT.

Onenka "5" craBuUTCS, €CIIN yUEHUK:

1. BBIOSTHWII paboTy 6€3 OIMIMOOK U HEJIOUETOB;

2. momycTwII He OoJiee OJTHOTO HeJ0ueTa.

Oruenka "4" cTaBUTCS, €CJIM YUYCHUK BBITTOJHIII PabOTy MOTHOCTHIO, HO IOMYCTHUJI B HEH:
1. He Gosiee 0THOM HETPYyOO OIITMOKH U OJTHOTO HEJI0UETA;

2. win He 0ojiee ABYX HEIO0YETOB.

Orenka "3" craBUTCS, €CITU YUYEHUK IPABUIBHO BBITTOIHUI HE MEHEE MOJIOBUHBI pabOThI TN
JTOTTYCTHII:

1. He Gosee ABYX rpyObIX OLIMOOK;

2. unu He 6osee oAHOM TpyOoil U 01HOM HErpyOOi OIIMOKY U OJJTHOTO HEJJ0UETA;
3. unu He 6osiee IBYX-TpeX HErpyObIX OLINOOK;

4. nunu otHOM HEerpy0Ooil OMMOKY U TPEX HEI0UYETOB;

5. WU IpU OTCYTCTBHUHU OLIMOOK, HO NP HATWYHU YETHIPEX-TISITH HEJ0UETOB.

Onenka "2" craBUTCS, €CIIM YUEHUK:



1. JOMYCTHII YHCIIO OIIMOOK M HEJIOUETOB MPEBOCXOISAIISE HOPMY, IIPU KOTOPOH MOXKET OBITh
BBICTaBJIeHa orieHKka "3";

2. WM €CIM MPABUIHHO BBIMOJIHIII MEHEE MOJIOBUHBI paOOTHI.
O1ieHKa BBITIOJHEHUS MPaKTUUECKHUX (71a00paTopHBIX) pabOT, OIBITOB.
Onenka "5" craBuUTCS, €CIIN YUEHUK:

1) mpaBUIBLHO ONPEIEIII LEb OTbITA;

2) BBIMIOJHWI Pa0OTy B MOJTHOM 00beMeE ¢ COOIII0IEHUEM HEO0X0IMMOI MTOCIEI0BATEIbHOCTH
IMPOBCACHUS OIIBITOB U I/I3MepeHI/II>’I;

3) caMOCTOSITENIFHO U PAIlOHATBHO BBIOpa M OJATOTOBHII I OMBITA HEOOXOAUMOE
000py0BaHKE, BCE ONBITHI POBEJI B YCIOBUAX U PEKUMAaX, 00€CIIEUNBAIOIINX OJyUYEeHUE
pe3ybTaToOB U BHIBOJOB ¢ HAaMOOJIbILIEN TOYHOCTHIO;

4) HAy4YHO I'paMOTHO, JIOTUYHO OITUCAJl Ha6J'IIOI[eHI/IH n C(i)OpMy.]'IPIpOBaJ'I BBIBOJbI M3 OIIbBITA. B
MNpeaACTaBJICHHOM OTYCTC NPABUJIIBHO U aKKYPAaTHO BBIIIOJIHUII BCC 3aIllUCH, Ta6JII/IIII>I, PUCYHKH,
YCPTCIKU, rpa(bmcn, BBIYMCJICHUA U CACJIAJTI BBIBOABI,

5) npaBUIIBHO BBIOJHWI aHaiIu3 norpemHocrel (9-11 kiaccsr).

6) MMPOSABJISICT OPIraHU3alITUOHHO-TPYAOBBIC YMCHUSA (HOI[,I[Gp)KI/IBaeT YUCTOTY pa60qero MECTa U
MOpAA0K Ha CTOJIC, 9KOHOMHO HUCIOJIB3YCT PaCXOAHBIC MaTepI/IaJ'IBI).

7) SKCIICPUMCHT OCYHICCTBJIACT I10 IUIAHY C YUCTOM TCXHHUKHU 0C30ITaCHOCTH U paBuJI pa6OTLI C
MaTcepHraiaMu u O60py,[[OBaHI/IeM.

Onenka "4" cTaBUTCS, €CITU YYEHUK BBIMOJIHUI TpeOOBaHU K o1leHKe "5", HO:

1. onBIT MPOBOJIMIA B YCIOBHUSX, HE 00€CIIEUNBAIOIINX JOCTATOYHON TOYHOCTU U3MEPEHMUI;

2. unv OBUTO TOMYIIEHO ABA-TPU HEJIOUETA,

3. unu He 6osee OJJHOM HerpyOoi OMMOKHN U OJTHOTO HEJI0YeTa,

4. Uy SKCIIEPUMEHT MPOBEJEH HE TIOJHOCTHIO;

5. WK B ONIMCAHUU HAOJIIOJCHUI U3 OIBITA JIOMYCTHI HETOUHOCTH, BHIBOJIBI C/I€J1aJl HETIOHBIE.
Onenka "3" cTaBUTCS, €CIIM YUCHUK:

1. IMMPAaBUJIBHO ONPEACTINII LICIIb OIbITA; pa60Ty BBITIOJIHACT IIPABUJIIBHO HE MEHEC YEM
HaIlo0JIOBUHY, OJJHAKO 00BEM BEITTOJTHEHHOM YacTH TAKOB, YTO IMO3BOJIACT MOJYUYUTH IIPABUIIBHBIC
PE3YIbTATEI 1 BEIBOJABI ITI0 OCHOBHBIM, ITPUHIUIIMAJIBHO BAXXHBIM 3aJladyaM pa6OTI)I;

2. nnu noadop o0opyAoBaHUs, 00BEKTOB, MATEPHUAJIOB, a TAKXkKe paObOTHI [0 HaYally OIbITa
IMPOBEJI C TOMOUIBIO YUUTEIIA; UJIN B XO04€ ITPOBCACHHA OIIbITAa U I/I3MepeHHI\/'I ObLIH JOIMYUICHBI
OomMOKHU B OMMMCAaHUM HaOJI0IeHN, (POPMYJIMPOBAHNUU BBHIBOJIOB;



3. ONBIT IPOBOJWIICS B HEPAIIMOHATIBHBIX YCIOBHSAX, YTO TIPUBEJIO K TTOIYYECHUIO PE3YJIHTATOB C
OO0JIBIICH MOTPENTHOCTHIO; UM B OTYETE OBUIH JOMYIICHBI B O0IIEH CI0XXHOCTH He 0oJiee ABYX
OIMOOK (B 3aMHCSX SAUHULL, U3MEPECHUSX, B BEIYUCIICHUAX, rpadukax, TabIuax, cxemax,
aHaJIM3e MOTPEITHOCTEH U T.J1.) HE MPUHITUITHAILHOTO JUIsl TaHHOHM paOboThI XapakTepa, HO
MOBJIMSIBIIIUX HA PE3yJIbTAT BBHITOJIHEHUS; WJIH HE BHIMIOJTHEH COBCEM HJIU BBIIIOJIHEH HEBEPHO
aHaju3 norpeurHocteit (9-11 kmacc);

4. nomyckaet rpyOyro omMOKy B X0J1¢ IKCIIEpUMEHTA (B 0ObSICHEHUH, B 0DOpMIIECHUU pabOTHI, B
COOJIIOJICHUH TIPABUJI TEXHUKU OE€30IIAaCHOCTH MPU padOTe ¢ MaTepraliaMH U 000PYI0BaHUEM),
KOTOPAst UCTIPABIISIETCS 110 TPEOOBAHHUIO YUUTEIIS.

Onenka "2" craBUTCS, €CIIN YUEHUK:

1. He onpeaeInI CaMOCTOSTEIBHO LEJIb OIBITA; BBIIOIHWI PA0OTY HE IOIHOCTHIO, HE
MOJrOTOBUII HY>)KHOE 000pYy/10BaHHE U 00BEM BBIIIOJIHEHHOHN YacTu pabOThl HE ITO3BOJISIET
CEJIaTh NPABUIBHBIX BBIBOJIOB;

2. WIm OIIBITBI, U3BMCPCHUS, BEIYUCIICHUA, Ha6J'IIO[[eHI/I$I IMPOU3BOAMIMCH HEIIPABUIIBHO,

3. i B XoJie paboTHI M B 0TYETE OOHAPYKMIIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIE
B TpeOoBaHMX K oneHke "3";

4. nomyckaert aBe (1 6oyee) rpyObie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B
odopmieHnn paboThI, B COOTIOACHNH MPABUII TEXHUKH 0€301TacCHOCTH MpH padoTe ¢
BEIECTBAMH U 000PY0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JIaXKe 110 TPSOOBAHUIO YUHTEIIS.

OreHka yMEeHU TPOBOAUTH HAOIIOICHUSI.

Onenka "5" craBUTCS, €CIIN yUEHUK:

1. mpaBUIIBHO MO 3aJJaHHUI0 YYUTEIs IPOBE HAOMI0ICHUE;

2. BBIJIEIII CYIIECTBEHHBIE MPU3HAKK Y HA0JII01aeMoro o0beKTa (Tiporecca);
3. JOTUYHO, HAYYHO IPAMOTHO OPOPMUJIT pe3yJIbTAThl HAOIIOICHUIN U BHIBOIBI.
Ouenka "4" cTaBUTCS, €CIIM YUYCHUK:

1. mpaBUIIBHO MO 3aJJaHHUIO YIUTEIS IPOBE HAOMIOICHNUE;

2. IpY BBIJICICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II0/1aeMOT0 00beKTa (TpoIecca) Ha3Bal
BTOPOCTETICHHEIE,

3) nomycTua HEOPEKHOCTH B OPOPMIICHUH HAOIIOACHUH 1 BBIBOJIOB.
Onenka "3" cTaBUTCS, €CIIM YUCHUK:
1. momycTHII HETOUHOCTH U 1-2 OMMOKYU B POBEJCHUN HAOIIOIEHUH 10 3aJaHHUIO YUUTEIIS;

2. IMpU BBIACIICHUU CYHICCTBCHHBIX IIPU3HAKOB Y Ha6J'IIO,Z[aCMOFO 00BeKTa (npouecca) BBIACIINII
JIMIIIb HCKOTOPLIC,



3) nomyctun 1-2 ommOku B ohopmiIeHMH HaOIIOICHU U BHIBOJIOB.

Ouenka "2" craBUTCS, €CJIM YUCHHK:

1. mommyctui 3 - 4 ommOKY B MPOBEACHUN HAOIFOACHHH 110 3aIaHUI0 YUUTEIS;
2. HENPaBWJIbHO BBIJEINI IPU3HAKK HAOII0AaeMOro o0beKTa (1pouecca);

3. ommyctui 3 - 4 ommOKku B 0pOpPMIICHUN HAOIIO/ICHUH U BEIBOJIOB.

OO6mas knaccuukaius ommuooK.

[Ipu onieHKe 3HAHWI, YMEHHUM, HABBIKOB CIIEAYET YUYUTHIBATh BCE OMIMOKH (TpyObIe U HETpyOBIE),
HETOYETH B COOTBETCTBHH C BO3PACTOM YYAIIHXCS.

['pyObIMH cuuTaIOTCS OLIMOKH:

- HE3HAHUC ONPCACICHHUA OCHOBHBIX HOHﬂTHfI, 3aKOHOB, ITpaBUJI, OCHOBHBIX HOJIO)KGHI/Iﬁ,
TCOPHUU, HC3HAHUC (I)OpMy.]I, O6IJ.[CHpI/IH$ITI>IX CHMBOJIOB 0003HAYEHNHI BCJINMYMH, CAMHHNI UX
HU3MCPCHUA, HaNMMEHOBAHUI 3THUX CAHMHUIL,

- HCYMCHHC BBIACIIUTDL B OTBCTC I'NTABHOC, O606HII/ITI) PE3YJIbTATHI U3YUYCHU,;
- HCYMCHHC IIPUMCHUTDL 3HAHUSA JJId pCUICHUA 3a1a4, 00BSICHEHUS SIBJICHUA,
- HCYMCHHUC YHUTATb U CTPOUTH Fpa(bI/IKI/I, IMPHUHOUITNAIBHBIC CXCMBbI;

- HEyMEHHE MOJIrOTOBUTH YCTAHOBKY WJIHM TaOOpaTOpHOE 000pYyI0BAaHUE, IPOBECTU OTIBIT,
HaOII0IeHUE, CZIeNaTh HE0OXOUMbIEe PACUETHI WIIM UCIIONIb30BATh MOMyUYEeHHBIE JaHHbBIS IS
BBIBOJIOB;

- HCEYMCHHC I10JIb30BATHCS ICPBOUCTOYHUKAMU, y‘-IC6HI/IKOM, CIIPaBOYHHUKOM;

- HapylICHHUE TEXHUKHU O€30I1aCHOCTH, HEOPEKHOE OTHOLIEHHE K 000pyA0BaHUIO, Tpudopam,
MaTepHaIam.

K HerpyObIM OTHOCATCS OIINOKU:

- HETOYHOCTH (POPMYJIMPOBOK, OTPEICTICHUH, TOHATHI, 3aKOHOB, TEOPUH, BEI3BAHHASI
HEITOJIHOTOM 0XBAaTa OCHOBHBIX ITPU3HAKOB OINPEAEIISIEMOT0 OHIATHS WIH 3aMeHOM 1 — 3 u3
JTUX NPU3HAKOB BTOPOCTEIIEHHBIMU;

- OLIMOKY NpHU CHATUU MOKA3aHUH ¢ U3MEPUTENbHBIX IPUOOPOB, HE CBA3AHHBIE C
ONpEIETICHUEM LIEHBI IEJICHUS IKAJIbI;

- owuOKH, BbI3BaHHBIE HECOOIIIOIEHUEM YCIIOBHM MPOBEIEHNUS OTbITa, HAOIIOIEHNUS, YCIOBHM
paboTel mprbopa, 000PyIOBAHMS;

- OmMOKHU B YCIIOBHBIX 0003HAYCHHUSIX HA CXE€MaX, HETOYHOCTh rpaduka;



- HEepalHOHAJIbHBIN METO/1 pelIeHuUs 3aJa4l, BBIMOJIHEHHS YaCTH NMPAKTUYECKON pabOThI,
HEJI0OCTATOYHO MPOJAYMAHHBIN IJIaH YCTHOTO OTBETa (HAPYIICHHUE JIOTUKU U3JI0KEHHU S, ITOJIMEHA
OT/IENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEepalHOHAJIbHBIE METO/IbI pA0OTHI CO CIIPABOYHOM JINTEPATYPOH;
- HEyMEHHe pellaTh 3a]aui, BHIIOJIHATH 3aJJaHusl B 00IIEM BUJE.
Henou€ram u sBistoTCA:

- HepalnuOHAIbHBIC MPUEMBI BEIYMCICHUA U IPE0Opa30BaHUM, BBIIOJHEHUS OIIBITOB,
HaOJIIOZICHUH, IPAKTUYECKUX 3aJaHU;

- apudmeTnyecKkre OMMUOKH B BEIYUCIICHUSX;
- HeOpeXHOE BBIMOJHCHUE 3aMNCeH, YepTekeH, cxem, rpapuKoB, TaOJIHII;

- opdorpaduyecke u MyHKTAI[HOHHBIE OIIMOKH.

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAHEHUKA

* Xumusi: 8-i kiacc: 0a30BbIi YPOBEHb: YUEOHHMK; 5-¢ U31aHue,
nepepadorannoe, 8 kiaacc/ I'abpuensin O.C., Ocrpoymon WU.I'., Caaakos C.A.
AxkuuonepHoe oomecTBo «M3nareancTBo «IlpocBemenne», 2020

e Xumus: 9-ii kj1acc: 6a30Bblii ypoBeHb: YUeOHUK; 5-€ U31aHMe,
nepepadorannoe, 8 kiaacc/ I'abpuesasn O.C., Octpoymos U.I'., Caaakos C.A.
AxkuuonepHoe oomecTBo «M3nareancrBo «IlpocBemenne», 2021

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

I'a6pueasn O. C., Bockodoiinukosa H. I1., Slmnykosa A. B. HactosibHas
KHUTa yunTeda. Xumus. 8 ki.: Meroguueckoe nocodue. - M.: Jlpogda, 2011.

I'aopuensn O. C., SlmykosBa A. B. Pabouas terpansb. 8 ki. K yueonuky O. C.
I'a6puensna «Xumus. 8.» - M.: /Ipoga, 2018.

I'aopuensn O. C., SlmykosBa A. B. Terpaab A5 1a00paTOPHBIX ONBITOB U
npakrudeckux paoor. 8 ki. K yueonuky O. C. I'aOpuensna «Xummus. 8
kaace». M.: JIpoga, 2018.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

buoauoreka IIOK https://urok.apkpro.ru/
Enunnas xonexknust LHHOP http://school-collection.edu.ru/catalog/

denepaibHbIA HEHTP HHPOPMALMOHHO-00Pa30BaTEIbLHBIX PECypPcoB
(P OP) https://web.archive.org/web/20191121151247/nttp://fcior.edu.ru/

TapanT.py: https://www.garant.ru/products/ipo/prime/doc/409442069/
®PI'C «Mos mxkoJa» - https://lesson.academy-content.myschool.edu.ru/
«S-xkaace» - https://www.yaklass.ru/

«Yuun.py» - https://uchi
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