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INOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MpEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTataM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYpPhI JIMTYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOlUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECHEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl NMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOT0 moaxoja K €€ u3zydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelIcTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYeOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«bnomnorus. 5-8 kmacce» 1 «®Pusuka. 7,8 Kiraccen.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
OpUOOIIEHUM K HAy4YHbIM METOJaM [IO3HAHWS TpPU U3YYEHUH BEIIECTB M
XUMUYECKUX PEaAKIui, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN U



UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESTEIbHOCTH, OCBOCHHM TpPaBUJ OE€30MacHOr0 OOpalleHus C BEIIeCTBAMH B
MOBCEHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHUpOBaHHE HWHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYEeCKOEe MpUOOIIEeHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpPYKArOIEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJIyYCHHBIC P H3YYCHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MNpoOJeM B IMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOQuiIsl U HANpaBICHHOCTH JalbHEHUIIETOo
oOy4eHus.

OOmiee YuCIO YacoB, OTBEAEHHBIX IS M3y4YeHUS XUMUU B 9 Kiacce
cocTaBisieT 66 Jaca (2 yaca B HEJIEINIO).



COAEPKAHUE OBYYEHHUA

9 KJIACC
BeiecTBo M XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTENEHENW OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 0 00OpaTUMOCTH, I10
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsitTue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON  PEaKLUH. CocraBnenue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIIMH C  HWCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHU3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
XxuMHuueckoi cBsizu. Crenenp auccoranuu. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconnanuu. KauecTBeHHbIE peakiinv Ha HOHBL. [IoHsATHE O THAPOIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKLuu
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOpOB BEUIECTB, MpoLecca AUCCOLNMALMM KHCIOT, WIEIOYEed U  COJIeH
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(BO3MOXXHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKKM  MPOTEKaHWs  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX PpPEAKUUMHA Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl U MX coeinHEeHUS

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHUMHUYECKHME CBOMCTBA HAa NpHUMEpPE  XJopa
(B3aMMOJEHCTBAE C METaIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
CongHasg KHMCIOTa, XUMUYECKUE CBOMCTBA, MOJNy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxHelme XJOpuibl U UX
HaXOXKJEHUE B IPUPOJE.

OO6mas xapaktepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpPOCHHUE, (PU3NYECKUE U
XUMUYecKrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue U XUMHUYECKHE CBOWMCTBa (00mME Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakluu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMOMY4YeHHUs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUCaOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLUs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAIIECHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, €ro
buznyeckre 1 XMMHUYECKHEe CBOMCTBA, MOJyuyeHue U npuMenenue. Conu aMMOHus,
X (U3NYECKUE U XUMUYECKUE CBOWMCTBA, MpUMEHEeHHe. KadecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJydyeHHe, (U3NYECKUe U XUMUYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIle cpeibl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuzNUECKUe M XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.



OOmast xapakTepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHH  OKHUCJIEHHUS.  YIJEepoA,  auIOTPOIIHbIE
MOAM(UKALIMNKM, PACHPOCTPAaHEHHE B MpuUpone, (U3MUYECKUE U XUMHYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJEMBI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rno0GanbHOTO TOTEIUICHUS KIMMaTa, MMapPHUKOBBINA
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3NUYECKue U XMMHYECKHE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SMCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX MepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poiii B OKM3HM UeJioBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usznueckue U XUMHUYECKHE CBOMCTBA, IMOJyYEHUE U
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBieHUs 00
okcusie kpemaus (IV) u kpemaueBo kuciore. CHUIMKATHI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiiemMpl 6€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKarwlue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIMHEHUU (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEPHUATIOB), HAOIIOCHHE TIpollecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha cylbdat-
WOH M HAOJIOJeHHWE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBOMcTBaMM a30Ta, (ochopa W HX coeauHEHUH (BO3ZMOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHakKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U U3ydyeHne NpU3HAKOB
UX MPOTEKAHUS, B3aUMOICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), WU3YUYCHHE Mozenen



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKINEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmogmdeckor cucreMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU  psll
HarpspkKeHU MeTauoB. du3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mue
CrocOObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY ¥ IPOMBIIIIEHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME MX aTOMOB, HAaXOXJECHUE B IPUPOJE.
duznyueckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHne WIET0YHBIX METAUIOB M HUX
COCIMHEHNM.

[Ilenoyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUM: TIOJOXKEHUE B
IIepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. Menneneesa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUeCcKre U XUMAYECKUE CBOMCTBA MarHus
U Kaublus. BaxkuHelme coequHEHUs Kalblus (OKCHI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXAcHHE B mpupone. Pusnyueckue u
XUMHUYECKUE CBOWMCTBA aTtOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U THIIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xxkene3a. OKCubl, THAPOKCHIBI U comu kene3a (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJyYCHHE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbLIUSg WU HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IPOLlECCa TOPEHUS JKeJle3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS



KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajblUs, aJlOMUHUA, [IMHKA, JKelie3a
(1) u xenesza (111), menu (11), HaOmrONEHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHWS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THUAPOKCU/IA [IMHKA, pEHIEHUE SKCIIEPUMEHTANIbHBIX 3a71a4 Mo TeMe «Baxkueiiune
METAJUJIbI U KX COCTUHCHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa u matepuansl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXaroleld cpenbl (mpeaenbHas AOIMyCTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHUH 3KOJIOTHYECKUX
npo0aem.

Xumuueckuii IKCnepumMeHm:

M3yueHHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBINH (DaKkT, rumoTesa, 3aKoH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIElb, SBIEHUE, MAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroM, D3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CIuIaBbl, (pU3NUECKUE BEIWYWHBI, €IUHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTMAaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSMH, IPHUHSATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAMA W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU WH(OpMaiueit o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY JIJII TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()DOPMAITMOHHOW M YUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;
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UHTEpeC K OOYYeHHUI0 U TO3HaHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, TMPOEKTHOW W  HMCCIIEIOBATEIbCKOM
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU YMW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJAMMOCTU COOJIOJIEHUsT TpaBWi OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATHbHOU KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTUYECKOMY U3YUeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
yBaXEHUE K TPYAYy U pe3ysbTaraMm TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUTYyaIbHON TPAGKTOPUH MPOJAOHKCHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHOM ASATENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJIy9aeMble MPH M3YYCHHH XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJEM M MyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B ITO3HABATCIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMeTHBIX PE3yNbTATOB BBIICISIOT 3HAYUMBIC TS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAayYHOW KapTHHE MHpa, ¥ YHUBEpPCAJIbHbIC yUeOHBIC eHCTBHS (ITO3HABATCIIBHBIC,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETLHOCTH.
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Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aAeficTBUA:

YMEHUSL MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHWI: PAcCKphIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX ()AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSITH B TPOILECCEe TMO3HAHMUS MOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUKU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peaklny — MpU PEIICHUH Y4eOHO-TI0O3HABATENbHbBIX 33j/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3y4aeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TIOTyd4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

YMEHHUE MPUMEHATHh PAa3IUYHbIE METOABl U 3alPOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJTHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a71a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
0o0JJacTU  HMCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMANBbHYIO (hOpMY IpeacTaBieHus] HHPOpMaAUU U
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WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
npyrumu popmamu rpauku U UX KOMOWHAIUSMUY;

YMEHUE UCIIOJNb30BaTh W AaHAJIM3UpoOBaTh B Ipoliecce Yy4yeOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBAa M TPAHCIOPTAa HA COCTOSIHUE OKPYXAKOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKaTHBHBIE YHMBeEpPCaJbHble y4eOHbIe JeHCTBHS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]auH;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUsI y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENIBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXJeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUSA
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
NPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUA TPH BBINOJHEHUM 33JaHAM C YYETOM
MOJIy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIAraéMble B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 005S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHHSA, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue A IpeAMETHONM o0nactu  «XUMHS», BB
NEATEIbHOCTH MO  MOJYYEHUIO HOBOTO  3HAHUSA, €ro HMHTEepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHSIX.

e COXPaHEHHs MAcChl BELIECTB, NOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;

e ONUCHIBaTh U XapakTepuzoBaTh TabmnuHyro ¢opmy [lepuonnueckoid cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3jinyaTh TMOHATUS «TJaBHas mnoarpynmna (A-
rpynna)» u «mnodounas noarpynna (b-rpymnmna)», Massie 1 00JbIIKE TEPUOIBI,
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COOTHOCHUTH 0003HAYCHHsI, KOTOphle uMerTcss B Tabmure «llepmomnueckas
cucremMa xumuueckux a3nemeHtoB [[. M. MengeneeBay ¢ 4YHCIOBBIMHU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
anpa, oOIlee YUCIO DJIEKTPOHOB U PACIPEICICHHE HUX IO 3JIEKTPOHHBIM
CJIOSIM);

KJIacCU(PUIMpPOBaTh XWMHUYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUUYECKUE peakuuu (M0 4YUCIy W COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
pPa3JIMUHBIX KJIacCOB, MOJTBEPKJas OMUCAHUE MpPUMEPaAMU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAad4€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAILICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 0 (JOpMyJie COETMHEHHSI, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKON
peakuuu;

MPUMEHSITh OCHOBHBIE OIEPALUA MBICTUTEIBHON AEATEIBHOCTH — AaHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMaTHU3alllo, Kiaccu(UKaIuIo,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — i1 W3Y4YEHUs] CBOWMCTB
BEILIECTB U XUMUYECKUX PEAKIIHil, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS —
HAOJIOICHUE, W3MEpEHue, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICJICHHBIN);

e CIENOBATh IpaBUJaM TMOJIb30BAaHUS XUMHUYECKOW TMOCYJIOM W
7a0opaTopHbIM  000pyJOBaHUEM, a TakXXe MpaBuUjaM OOpalleHusi C
BEIIECTBAMU B  COOTBETCTBUM C MHCTPYKUUSIMU 1O  BBIIIOJIHEHUIO
7a00paTOPHBIX ~XMMHUYECKHX OIBITOB TIO0 TIOJYYCHHI0 W  COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB
C ONPENEIIEHHOW MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U
MPOBOJAUTh XUMHUYECKHE SKCIIEPUMEHTBHl MO pPACMO3HABAHUIO PACTBOPOB
MIeJI0Ye W KHUCIOT C TIOMOIIBIO WHIUKATOPOB (MakMyc, (eHomdranenH,
METHJIOPaHX U APYTHE).

K xoniy oOydeHus B 9 kJjacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:
PaCKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKHUX TMOHSITHUW: XUMUYECKUU DJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KATUOH, aHHOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XHUMUYECKas
peakius, XUMMUYECcKasi CBs3b, TEIUIOBOM 3(PQEKT peakiuu, MOjiab, MOJSIPHBIN
00BEM, pacTBOp, DOICKTPOJUTHI, HEIICKTPOIUTHI, DICKTPOIUTHUYECKAS
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JTUCCOTIMAITUSI, PEaKIUd WMOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble W HEOOpaTUMBbIE PEaKIUH, OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAKLIHUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIICHHE U
BOCCTAHOBJICHHE,  ajUIOTpomusi,  aM(pOTepHOCTh,  XHUMHUYECKas  CBS3b
(koBaJieHTHasi, HWOHHAs, METAUIMYEeCKas), KpUCTAJUIMYecKass pemérka,
KOppO3HUsl METAJUIOB, CIUIABbI, CKOPOCTh XMUMHWYECKOW PEAKUUH, MPEICIIBHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHN U IPUMEHATD
3T MOHATHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPALLICHHUII;

WCITOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTaBICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BaJECHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOTO  COCTaBa, IMPUHAIJIEHKHOCTh  BEHIECTB K
OTpeIeIEHHOMY KJIacCy COCAMHEHHH 1Mo ¢GopMmyraMm, BUI XUMUYECKON CBS3H
(KOBaJICHTHAsi, WOHHAs, METAJIMYECKas) B HEOPTraHUYECKUX COCTUHCHUSX,
3apsii MOHA TI0 XUMUYECKOU opmyJie, XapakTep Cpelbl B BOJIHBIX PacTBOpax
HEOPTaHUYECKUX COCAMHEHUMN, TUIl KPUCTAIIMYECKOW PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBath cMmbica [lepuommueckoro 3akona J[. WM. Menngeneesa wu
JIEMOHCTPUPOBATh €r0 NOHMMAaHWE: OIKUCHIBATH W  XAPAKTEPU30BATh
Tabnuunyo Gopmy Ilepuoguyeckoid CHCTEMBI XHUMHUYECKHX DSJIEMEHTOB:
pasnmuyaTh TIOHATHS «rjaBHasg mnoArpynmna (A-rpymnma)» W «1moOouyHas
noarpynmna (b-rpynma)», wMameie W OONBIIME TEPHOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCSI B MEPUOJAUYECKON TalIuIle, ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XUMUUYECKUX IJIEMEHTOB (COCTaB U 3apsij
anpa, oOIee YHCIIO DSJEKTPOHOB U PACHPENCICHUE HX IO DJICKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCAVMHEHUN B TMpeenax MallbIX MEpPUOJOB U TIIABHBIX MOATPYHI C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHMYeCKHUE BEIlECTBa,
XUMHUYECKUE peakuuu (10 4YUCIy W COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY d(QeKTy, M0 HM3MEHEHUIO CTENeHEW OKHUCICHUS
XHMHUYECKUX DJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOMME | CHEeUUPUYECKUE XUMHUYECKHUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAasl ONMKHCAaHUE pUMEpPaMU
MOJEKYJISIDHBIX W HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKUunii;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUUECKON AUCCOUMAIAA KUCIIOT, IEI0UYEN U
CoJIel, TOJIHBIE W COKpall€HHbIE YpaBHEHUS peakluili HMOHHOTO OOMeHa,
YPaBHEHUS PEaKLMii, MOITBEPKIAIONINX CYLIIECTBOBAHUE I€HETUYECKON CBA3U
MEK]ly BELIECTBAMU Pa3JIMYHBIX KJIACCOB;
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pacKpeIBaTh  CYIIHOCTh  OKHCIWTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS,
BO3MOXKHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPAlICHUH B  Pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JTOJTFO XMMHUYECKOTO dJIeMeHTa 110 (OopMyJie COSTUHEHHUSI, MaCCOBYIO
JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON
peakiuy;

COOJIOIaTh TpaBUjIa TIOJIB30BAHUS XUMHUYECKON TOCYI0M M J1ab0paTopHBIM
o0opy0oBaHUEM, a TaK)Ke TIpaBuiIa OOpaIeHus ¢ BEMIECTBAMU B COOTBETCTBUHU
C MHCTPYKIUSMH II0 BBIMOJHEHUIO J1a0OPATOPHBIX XMUMHYECKHX OMBITOB TIO
MOJIYYCHHUIO M COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa U YTJIEKUCIIOTO
rasza);

MIPOBOJIUTh PEAKITUH, TMOATBEPKIAIOIINE KauyeCTBEHHBIH COCTaB Pa3IUYHBIX
BCIIIECTB: PpACIO3HABaTh OMBITHBIM IyTEM XJIOpPUA-, OpoMHUA-, HOIU-,
kapOonat-, ¢Qocdar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI M3YyYEHHBIX METAJIOB, MPHUCYTCTBYIOIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATh OCHOBHBIE OIEpaIlii MBICIUTEIHHOW ACATEIHPHOCTH — aHaUu3 U
CUHTE3, CpaBHEHHE, 0000IIEeHUE, CHUCTEeMaTU3AIUI0, BBIABICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JUISi M3YYEHHsS] CBOMCTB BEHIECTB U XHUMHYECKHUX
peakiuii, eCTECTBEHHO-HAyYHbIE METOJAbl TO3HaHUS — HaONOJCHUE,
U3MEpPEHUEe, MOJICTUPOBAHUE, OKCIEPUMEHT (pEeaibHbII U MBICIECHHBIN).
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TEMATHUYECKOE IIV/TAHUPOBAHME

KosanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Konrpoa  Ipaxkruu (uudposbie)
N/ MporpamMMsl Bcero  bHBIE ecKmne o0pa3oBaTe/bHbIE
padoThI padoThI pecypcebl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuumn
[ToBTOpEeHME U yriayOJieHHe bubnmnoreka HOK

11 3HAHUN OCHOBHBIX Pa3/eiiOB 5 1 https://m.edsoo.ru/7f

Kypca 8 kiiacca 41a636
bubnuoreka [{OK
OcHOBHBIE 32aKOHOMEPHOCTHU

1.2 . 4 https://m.edsoo.ru/7f
XUMUYECKHUX PEaKIuid 412636
DIIEKTPONUTHYECKAS bubnmoreka [JOK

1.3 nucconuanus. XuMHUECKUAE 8 1 1 https://m.edsoo.ru/7f
pEaKIU B pacTBOpPaxX 4132636

Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO0mras xapakTepUCTUKA bubmuoreka [{OK

2.1 XUMHYEeCKHX deMeHTOB VIIA- 4 1 https://m.edsoo.ru/7f
rpynmnsl. ['anorensl 412636
OO0mras xapakTepuCTUKA bubmuoreka [{OK

2.2 XHUMUYECKHX dJIeMeHTOB VIA- 6 https://m.edsoo.ru/7f
rpymibl. Cepa u €€ coeTuHeHus 41a636
OO01mas xapakTepucTHKa

bu6nmorexa LIOK
XUMHYECKHX AJIEMEHTOB VA-

2.3 A docd 7 1 https://m.edsoo.ru/7f
rpymmsl. A30T, pocdop u ux 412636
COCIUHCHMUS —

OO01mas xapakTepuCTHKa
but6mmoreka [IOK
XHMHYECKHX 3JeMeHTOB |V A-

2.4 v . 8 1 2 https://m.edsoo.ru/7f
rpynnsl. YTIepoa U KpeMHUH H 412636
UX COEIUHEHUS

Hroro no paszneny 25
Pa3nen 3. MeTajibl 4 X COeIMHEHUS
bubnunoreka LIOK
3.1 OO0mIme CBOMCTBA METAJNIOB 4 https://m.edsoo.ru/7f
412636
3.2 Baxkneiime MeTamibl U UX 16 1 2 but6mmoreka [IOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCAUMHCHUS

https://m.edsoo.ru/7f
41a636

Uroro mo pazneny 20

Pa3znen 4. Xumus U OKpysKamomas cpeaa

BCH_ICCTBa M MaTCpurajibl B )KU3HU

bubnunorexa LIOK

4.1 1 https://m.edsoo.ru/7f
YyeJioBeKa 412636
Utoro no pazneny 1
06 |
1ee KOJIMYECTBO YPOKOB 10 66 5 7

IporpaMme

18



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

IIOYPOYHOE IIVIAHUPOBAHHME

KoanuyecTBo 4acos

IIpa
Ne
Kont ktnu Jara DJIeKTPOHHbIE
/ Tema ypoka B poL ecKkM HU3yYeHHM  1H(PpPoOBBIE
n
cero mge e 11 oOpa3oBaTe/ibHbIE
n ador
P pado pecypchl
bl
ThI
HHCTpyKTaX 1O TEXHUKE OE30MaCHOCTH.
. bubnuoreka [{OK
Ilepnonnueckuit 3akoH. [lepuonnueckas 1
1 1 https://m.edsoo.ru/00ad
crucTemMa XMMHU4YecKkux anemeHToB /1. U. Henens b59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubmmoreka [JOK
2 XHMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 Henens https://m.edsoo.ru/00ad
MIEpUOJ0B b6b6
2 Hepens bu6nmorexa LIOK
Knaccudukanus u HOMEHKIaTypa
3 ¢ P 1 https://m.edsoo.ru/00ad
HEOPTraHWYECKUX BEIECTB b7e2
. 2 Hepens bubmmoteka [IOK
Buibl XMMUYECKOM CBS3U U THUIIBI
4 . 1 https://m.edsoo.ru/00ad
KPUCTAJUTMYECKUX PEHIETOK bacé
Kontponbnas padota mo teme «IloBTropenue 3 Hepens
5 U yriayOJeHue 3HaHUM OCHOBHBIX pa3JiesioB 1 1
Kypca 8 kiaccay
. 3 Hepena bu6nmorexa LIOK
Knaccudukanus XuMMUECKUX peaklui o
6 1 https://m.edsoo.ru/00ad
pa3IMYHBIM MPU3HAKAM bchO
IToHsTHE O CKOPOCTH XMMUYECKOW PEAKLIUH. 4 Hepena bubnuotexa [JOK
7 IToHATHE O TOMOTEHHBIX U T€TEPOrEHHbBIX 1 https://m.edsoo.ru/00ad
peakuusax be9a
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH. 4 Hepens
@DakKTOpHI, BIUAIONINE HA CKOPOCTh bubmorexa HOK
8 pbl, . p 1 https://m.edso0.ru/00ad
XUMUYECKON PEaKIUU U MOJIOKEHUE 08¢
XUMHUYECKOTO PAaBHOBECHUS
5 Hegens but6mmorekxa [IOK
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
9 U 1 https://m.edsoo.ru/00ad
peaxtt cade
Teopust 31eKTPOIUTHIESCKON TUCCOIHAIINU > HeAens Brbmrorexa LIOK
10 P P ' 1 https://m.edsoo.ru/00ad

CubHbIe U clladble AIEKTPOTUTHI

cd68
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

6 Hepena bu6nmoreka [IOK
11  HouHble ypaBHEHMsI peakUui https://m.edsoo.ru/00ad
d448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHHI 6 Hepens bubmoreka [IOK
12 B cBere npencTaBiieHUH 00 https://m.edsoo.ru/00ad
3JIEKTPOJIUTUYECKON AUCCOIUALINUI d5d8
XuMHUYeCKHe CBOMCTBA COJIEH B CBETE 7 Hepens bubmuorexa [JOK
13  mpencraBieHHH 00 AIEKTPOIUTHIECKOM https://m.edsoo.ru/00ad
IYICCOLMAIUN d8bh2
7 Hepens bu6nmorexa LIOK
14 OO6oOuieHre U CHCTeMaTU3alus 3HAHUN https://m.edsoo.ru/00ad
d9d4
[Ipomexyrounas arrectamnus 3a | 4eTBepTh 8 Hepenn bubmorexa [JOK
15 Kp yt 5 pTb: https://m.edso0.ru/00ad
OHTpOJIbHAs paboTa. dd12
16  IlomsiTme 0 TUAPOIH3E COJICH 8 neaens
9 Hepensa bu6nmorexa LIOK
[TpakTudeckas padora Ne 1. «Pemnienue
17 P P https://m.edsoo.ru/00ad
IKCIIEPUMEHTATBHBIX 3a/1a4)
dbfa
OO0m1as XxapakTepUCTUKa TraJOTeHOB 9 Hepens bubmorexa [JOK
18 paierep . i https://m.eds00.ru/00ad
XVWMHYECKHE CBOWCTBA HA TIPUMEpPE XJIopa dfe?
NHceTpykTax no TeXHHKe 6€301acHOCTH. 10
Xioposogopoa. ConsgHast KHCIIOTa HenenA bubmorexa LIOK
19 p PO . ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA, MOIy4YCHUE, 0104
MPUMEHEHUE
[IpakTrueckas padora Ne 2 o reme 10 bubmuoreka [IOK
20  «IlomyyeHne COISTHON KUCIOTHI, U3yUEHHE Heaena https://m.edsoo.ru/00ad
€€ CBONCTB» e348
Brruncnenus no ypaBHEHUSIM XUMHYECKUX 11 bu6muoreka [IOK
21  peakui, eciy OJUH U3 PEarcHTOB JIaH B HepenA https://m.edsoo.ru/00ad
N30BITKE e488
11 bubnunorexa LIOK
OO0mas xapakTepucTuka 3J1eMeHToB VIA-
22 m p P Heaens https://m.edsoo.ru/00ad
TPYIHE e64a
AmnnoTponHbie MOIU(UKAIIUY CEPHI. 12 bubnuotexa [JOK
23  HaxoxzaeHue cepbl U €€ COeIMHEHUI B Heaens https://m.edsoo.ru/00ad
npupojie. XUMHUYECKUE CBOWCTBA CEPhI eb4a
24 CepoBoaopo, cTpoeHue, pu3nueckue u 12 bubmuoreka [IOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Hegens e802
Oxcuppl cepbl. CepHas KMCIIOTa, 13 bubnnorexa [JOK
25  ¢usmueckue 1 XUMHYECKHE CBOMCTBA, Heaens https://m.edsoo.ru/00ad
pUMEHEHHE ea28
XUMHUECKUE peaKiiy, Jexallue B OCHOBE 13
MIPOMBIIIJICHHOTO CII0C00a MOTyJeHHUs HeaenA bubmorexa HOK
26 . https://m.edso0.ru/00ad
CEpHON KUCIOTBI. XUMUYECKOE 3arps3HEHNE ec8a
OKpYKaroIIEl Cpelibl COEAUHEHUSIMU CEPbI
. 14 bubnuoreka [IOK
Berauciienne MaccoBoi 107U BBIXOA
27 Hepens https://m.edsoo.ru/00ad
IPOJYKTA PEaKIINU
ec8a
14 bubnnorexa [{OK
[TpomexyTounas arrectanus 3a |l
28 Hepens https://m.edsoo.ru/00ad
yeTBepTh. KoHTposibHAs paboTa
518
OO61as xapakTepuCcTUKa 3J1€MEHTOB VA- 15
rpynmsl. A30T, paclipOCTPaHEHHE B HeAena bubmrorexa LIOK
pg  'PYHIRL ’ https://m.edsoo.ru/00ad
npupoze, GU3NIecKue 1 XUMHIECKUE ceab
CBOMCTBA =
AMMHaK, ero Gpu3n4ecKue 1 XUMUYECKHe 1> bubmmorexa [TOK
30 L Hepens https://m.edso00.ru/00ad
CBOWCTBA, MTOJIy4YEHHE U TIPUMEHEHUE £004
[Tpaktuyeckas padora Ne 3 o Teme 16 bu6mmoteka [JOK
31 «IlomyyeHnue amMmmHaka, H3y4yeHHE €TO0 Heaens https://m.edsoo.ru/00ad
CBOMCTB» 180
WHCTpyKTaX 10 TeXHUKE OE30MaCHOCTH. 16
A3oTHas KUCIOTa, € pusnueckue u HeAenA
XHMHYECKHE CBOMCTBA. Mcnonbs3oBanue bubmuoreka [IOK
32  HHUTPATOB M COJIeit aMMOHHS B KaUeCTBE https://m.edsoo.ru/00ad
MHHEPAIBbHBIX yI00peHHid. XUMUUECKOe 306
3arpsi3HEHUE OKPYKAOLIEH CpeJIbl
COCMHEHUSIMH a30Ta
®dochop. Oxcun dpocdopa (V) u pochopnas 17 bubmmoreka [JOK
33  kuciorta, pU3NYecKue U XUMUYECKHe Heaens https://m.edsoo.ru/00ad
CBOMCTBA, TTOJIYYCHUE f68a
Ucnonb3oBanue hocdaToB B KauecTBe 17 bubnuotexa [JOK
34  MuHepanbHBIX yIO0OpeHUi. 3arps3HeHue Heaens https://m.edsoo.ru/00ad
NPUPOIHOH cpeanl hocharamu fc20
VYraepon, pacpocTpaHEeHUE B IPUPOJIE 18 bubmorexa I[JOK
35 PO, ’ Hepens https://m.edsoo.ru/00ad

buznyeckue 1 XuMUYeCcKre CBONCTBA

fd9c
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxkcuppl yraepoaa, ux Gpusndeckue u

18

. bubnunorexa LIOK
XHUMHYECKHE CBOMCTBA. DKOJOTHYECKHE HeAeNA
36 https://m.edsoo.ru/00ad
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoIa fehe
(V)
19 bubnnorexa [JOK
37 | YrompHas KUCIOTA U €€ COIMn Hepens https://m.edsoo.ru/00ae
006¢c
[IpakTuueckas padora Ne 4 o reme 19 bubnuoreka [JOK
38  "llomyuyeHue yrIIEKHCIIOTO ras3a. Heaens https://m.edsoo.ru/00ae
KauectBenHnas peaxius Ha KapOOHAT-HOH" 027e
[TepBoHaYaIbHBIC TOHATHS 00 20 bubmmoreka [JOK
39  opraHMYeCKHX BEIIECTBAX KaK O Heaens https://m.edsoo.ru/00ae
COCIMHEHUSAX YIIIepoaa 054¢e
20 bu6nmorexa LIOK
40  KpemHHuii 1 €ro COeAMHEHUS Hepens https://m.edsoo.ru/00ae
080a
[TpakTuueckast pabota Ne 5. Pemienue 21
bubnunoreka LIOK
9KCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME HeAenA
41 . https://m.edsoo.ru/00ae
«BaxkHeime HeMeTalIbl U UX O0bf2
COCTMHCHUS -
KonTtponbHast padora Ne3 o treme 21 bubmuorteka [IOK
42  «Baxuelime HEMETAIIbI U UX Heaens https://m.edsoo.ru/00ae
COCIUHECHU 0el8
OO0mas XxapakTepuCcTUKa XUMHUECKUX 22
bubnmorexa LIOK
AJIEMEHTOB — METaJIOB. MeTainyecKas Heaens
43 https://m.edsoo.ru/00ae
CBSI3b M METAJUTMICCKAS KPUCTAJUTHYCCKAS 1036
pemérka. PuU3nvecKre CBOMCTBA METAJIOB
XuUMHUUYECKHE CBOMCTBA METAIIJIOB. 22 bubnunorexa LIOK
44 DneKTpOXUMHUYECKUU Psijl HAPSKCHUMA Heaens https://m.edso0.ru/00ae
METaJlJIOB 1156
O611re cnocoObl MOMTYyYSHHsI METAILIOB. 23
CnnaBbl. BeruuciaeHus no ypaBHEHUSIM Heaens Bubmiorexa [JOK
45 ' . P https://m.edso0.ru/00ae
XUMHUYECKHUX PEAKIIMMA, €CITH OJIHH U3 1156
peareHTOB COACPKHUT MPUMECH
23 bubnunorexa LIOK
46  TloHsATHE O KOPPO3UU METAIIIOB Heaens https://m.edsoo.ru/00ae
1278
24 but6mmoreka [IOK
47  IllemodHbIC METAIIBI Hepena https://m.edsoo.ru/00ae

14b2
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

24 bu6nmoreka [IOK
48 | Oxcuabpl ¥ THIPOKCUIBI HATPUS U KaJTUs Hepens https://m.edsoo.ru/00ae
14b2
[Ipomexyrounas arrectanus 3a 11 25
49 Hepens
yeTBepTh. KoHTpONBHAS paboTa
[llenouno3eMeNnbHBIC METAJIIbI — KAIbILIHN 1 25 bubmorexa LIOK
50 . Hegens https://m.edsoo.ru/00ae
MarHui
15e8
26 bu6nmorexa LIOK
51 | Bakueiue coeIMHEHUS Kb Hepens https://m.edsoo.ru/00ae
15e8
26 bu6nmorexa LIOK
52 JK&cTkoCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS Heaens https://m.edsoo.ru/00ae
1886
[IpakTuueckas padora Ne 6 o Teme 27 bubnuorexa [IOK
53  ")XKEcTKOCTh BOJBI U METOJIBI €& Hepena https://m.edsoo.ru/00ae
ycTpaHneHus" lae8
27 bubmuorexa [JOK
WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH.
54 N Hepens https://m.edsoo.ru/00ae
AmomMuHui
1c64
AM@oTepHbIe CBONCTBA OKCUAA U 28 bubmorexa HOK
55 p Hegens https://m.edsoo.ru/00ae
TUAPOKCHUIA ATFOMUHUS
1c64
28 bu6nmorexa LIOK
56 | XKeneso Hepena https://m.edsoo.ru/00ae
1d86
Oxkcupl, THAPOKCU I U cosn xkene3a (1) u 29 bubmorexa HOK
57 ’I 1) P Hepens https://m.edso00.ru/00ae
xKenesa ( 3566
29
58  O06001IeHNE U CUCTEMATU3AIMS 3HAHUIM Hepens
[IpakTuueckas padora Ne 7. Perenue 30 bub6muoreka [IOK
59  sKCIepUMEHTATBHBIX 33724 10 TeMe HepenA https://m.edsoo.ru/00ae
«BasxkHenmre MeTaiIbl 1 X COSIMHEHM S 3de8
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX 30
peaKkuuid, eclii OJUH U3 PEarcHTOB JIaH B Heaena bubnuotexa [JOK
60  W3OBITKE WK CONEPIKUT IPUMECH. https://m.edso0o.ru/00ae
BrlunciieHus MacCOBOM JI0JIM BBIXOA 1750
MIPOJIYKTa PEaKIIUH
61 KourponbHas padora Ned o teme 31
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

«BakHeinme MeTaJlIbl U UX COSIUHEHMS Hepens
O0001IenrEe U cucTEMAaTH3aMs 3HAHUH 3a 31
62 1 Hepens
Kypc 9 kiacca.
32 bub6nmoreka [IOK
63 | Hrorosas arrecTaius. 1 Hepens https://m.edsoo.ru/00ae
0d0a
XUMHUYECKOE 3arpsi3HEHUE OKPYKaoIIeh 32 bubnnorexa [JOK
64  cpenbl. BemecTBa u MmaTepuabl B 1 Henens https://m.edsoo.ru/00ae
[MOBCEAHEBHON XU3HU YEIOBEKA. 4270
. 33 bubnuorexa [{OK
BemecTBa 1 Matepualibl B IOBCEAHEBHOM
65 1 Hepens https://m.edsoo.ru/00ae
JKA3HU YeJoBeKa
3f50
33 bubnuorexa [{OK
Posib XUMUH B pEIICHHH YKOJIOTHUSCKUX
66 5 1 Hepens https://m.edsoo.ru/00ae
pooseM 4270
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

OLEHHUBAHHUE U KOHTPOJIb

KoHTposb 3a ypOBHEM 3HAHHH ydYaIIMXCs MPEIyCMaTPUBACT POBEICHUC
MPAKTUYECKHUX, CAMOCTOSTEIBHBIX, TECTOBBIX, MPOBEPOUYHBIX W KOHTPOJBHBIX
pabor.

KpOMC BBIIICIICPCUYHUCIICHHBIX OCHOBHBIX (1)0pM KOHTPOJIA IIPOBOAATCA
TCKYIIHUC CaMOCTOATCIIbHBIC pa6OTI>I B paMKax Ka}KﬂOﬁ TCMBI B BUAC q)parMeHTa

ypoKa.

Kputepun onenuBanus coctaBiieHbl Ha OCHOBE [lomoxeHus o cucreme
OIICHOK, (opMe, TOpsJIKE M TEPUOJUYHOCTU TEKYHIEH, MPOMEKYTOYHOU H
UTOTOBOM arrectanuu oOydarontuxcs ['BOY  Pecnybmukm  Mapuit  On
«MHoronpohuILHBIN TUIEH-UHTEPHAT.

®opmoii  yeTBEepTHOM (MOJYroJ0BOM) MPOMEXKYTOYHOM aTTeCTalluu
SBJISIETCA:

MUCbMEHHAsI TIPOBEpKa — MUCHBMEHHBIM OTBET O0YyYarolierocsi Ha OJIUH
WIKM CHUCTeMYy BOMpocoB (3amanuii). K NHCbMEHHBIM OTBETaM OTHOCSTCS:
JIOMaIllHUE, TPOBEPOUHbIE, JabopaTOpHbIE, NPAKTUYECKUE, KOHTPOJIbHBIE,
TBOPUYECKHUE paOOTHI.

[IpomMexyTouHast aTTecTalusl MPOBOJUTCS 3a HECKOJIBKO YPOKOB [10

OKOHYaHUS YE€TBEPTH, Y4EOHOTO rojia.

['omoBass mpoMexXyTO4yHas arTecTalus IPOBOAUTCA HAa  OCHOBE
pe3yJbTAaTOB YETBEPTHBIX MPOMEXKYTOUHBIX aTTECTAllUNA, U TIPEACTaBIsET COOOM
cpeaHee apudmeTnyecKkoe pe3ysbTaTOB YETBEPTHBIX aTTecTanuil. OKpyTiieHHe
pe3ynbTaTa MPOBOAMUTCS B MOJIb3y 00yYaromerocss 1 GUKCUPYEeTCcss B KIIACCHOM
YKypHaJIe LEJIbIM YUCIIOM.

dukcauus pe3yabTaTOB MPOMEKYTOUHON aTTECTAlMU OCYUIECTBISETCS
1o NATHOAJILHOM CUCTEME B KJIIACCHBIX JKypHAJIax.

YcTHBIN 0TBET, NMCbMEHHAsi pad0oTa, NPaKTHYeCKas 1eATeJIbHOCTh

OrmeTka «5»: YCTHBI OTBET, MHUChbMEHHash paboTa, MpPaKTUUYECKas
NeSTEIBbHOCTh COOTBETCTBYET YyueOHOMl mnporpamme B o0beme 90-100%,
JOMyCKaeT OJWH HeaoudeT, (MpaBWIbHBIA MOJHBIA OTBET, MPEACTABIISIOIINMA
co0OM  cBSI3aHHOE, JIOTHYECKHM  IOCJEIOBATEILHOE  COOOIIEHWE  Ha
ONpPENCIICHHYI0 TEMYy, YMEHHUE MPUMEHATh OINpENIeNICHUs, IMpaBujia B
KOHKPETHBIX CIydasx. YUYEHHK OOOCHOBBIBAET CBOW CYXKIEHUS, TPUMEHSET
3HAHUA HA MPAKTUKE, MPUBOJIUT COOCTBEHHBIE IPUMEPBHI).
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OTMeTKka «4»: YCTHBIM OTBET, MHUChbMEHHAs paboTa, MpPaKTHICCKas
NEeSATETPHOCTh MWW €€ Pe3yJIbTaThl B OCHOBHOM COOTBETCTBYIOT TPEOOBAaHMSIM
yueOHo# porpammbl B o0beMe 70 - 89%, HO UMEIOTCS OJTHA WM JIBE HErpyOble
OIUOKU WM TPU HEAOYETa, HEMOJHBIM OTBET (MPaBWIbHBINA, HO HE COBCEM
TOYHBIM OTBET).

OtrmeTrka: «3»: yCTHBIM OTBET, MUChbMEHHas paboTa, MpaKTUYeCcKas
NEeSTEIBHOCTh U €€ pe3yibTaThl B OCHOBHOM COOTBETCTBYIOT TpeOOBaHUSIM
nporpammbl B o0beme 50 - 69%, onnako mmeerca: 1 rpybas ommbOka u 2
HegoueTa, win 1 rpy6as ommbka u 1 Herpy6as, wiu 2-3 rpyOsix omuoKu, uinu 1
HerpyOasi ommOka u 3 HemodeTa, wid 4-5 HeAoueTOB (NIPaBWIbHBIA, HO HE
MOJIHBI OTBET, JOIYCKAaIOTCSI HETOYHOCTU B OIPEACIICHUHU TOHATUNA WU
(GOpMYIMPOBOK MPaBWI, HEIOCTATOYHO TIyOOKO M JI0KAa3aTENIbHO YYEHUK
00OCHOBBIBAET CBOM CYXKJEHHUS, HE YMEET NPUBOJUTH NPUMEpPHI, H3Jararh
MaTepua Mocie0BaTeIbHO).

OrMeTKa «2»: YCTHBIM OTBET, MUChbMEHHas paldoTa, MpaKTHYECKas
NEeSATEIbHOCTh M €€ pe3yibTaThl YaCTUYHO COOTBETCTBYIOT TPEOOBAHUIM
nporpamMmsbl B 00beme MeHee 49 %, uMeroTCsl CyIeCTBEHHbIC HEJIOCTAaTKU U 4 U
6onee rpyObIX OmMOOK, (HEMpPAaBWIbHBIA OTBET, HE3HAHUE MpaBwil, (HOPMYII,
OTIPE/ICIICHUI ).

PacuérHble 3a1aun

Otmetka «5» - B JIOTHYECKOM pacCyJIeHUM HET OIIMOOK, 3aJaya pelleHa
palMOHAJILHBIM CIIOCOOOM.

Otmerka «4» - B pacCyKICHHMHM HET OIIMOOK, HO 3ajaya pelieHa
HepalMOHAJIBHBIM CIIOCOOOM WJIM JOIMYIIEHO He 0oJiee NBYX HECYIIECTBEHHBIX
OILLIUOOK.

Ormerka «3» - B pacCy)KICHUU HET OIIMOOK, HO JOMYIIEHA OIIMOKA B
MaTeMaTUYECKHUX pacueTax.

OtmeTka «2» - UMEIOTCS OIMOKHU B PACCYKJICHUSX U pacyeTax.
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YYEBHO-METO/UYECKOE OBECIIEYEHUE OBPA30BATE/ILHOTO
MPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. Komnekuuu MUHEPAIOB, TOPHBIX MOPOJI, METAJUIOB U CIIABOB, MUHEPAIbHBIX
ynoOpeHui, miacTMacc, KayaykoB, BOJIOKOH.

2. XuMHYECKUE PEAKTUBBI U MaTEPUAJIbL:

1) [IpocTele BemecTBa: MeAb, HATPUM, ATFOMUHWN, MATHUWA U T.JI.

2)  Oxcuasl METaJIJIOB

3)  Kucnotsr: consiHasi, cepHasi, a30THas

4)  OcHOBaHHS: THAPOKCH]] HATPUS, THIPOKCH]] KAIBIHS, PACTBOP aMMHaKa
5)  Comm: xjopuapl Harpus, amoMuHwus, Oapwus, xeine3a (III); HuTpaThl
Kanus, cepedpa; cynbdarsl Meau (I1), sxenesa, ammonust; Hoaua Kanusi, OpoMug
HATpHs U.T.J.

6)  OpraHudeckue COCIUHECHUS — TAHOJ, YKCYCHAsl KHUCIIOTa, METUIIOPAHIK,
denondranenH, 1aKkMyc

3. XuMnueckas mocyza:

1)  IIpuGops! Ay pabOTHI ¢ Ta3aMu — MOy4YeHUE, COOMpaHUE, MOTIIONICHNE
ra3os;

2)  [Ipubopsl Wi neperoHky, PUIBTPOBAHUS, KPUCTAILTU3AIIHH.

3)  IlpoOupku, CHOUPTOBKH, CTCKISIHHBIC TIaJIOYKH, MUIECTKH, CTaKaHBI,
BOPOHKH, OIOPETKH, HUIUHAPHI, (apPOpOBbIE YAILLIKH.

4. Monenu KpUCTAIIMYECKUX PEIIETOK: anMas, rpaguT, XJIOPHUI HaTpHUsl, cepa,
okcun yraepona (II); wHaGopel Mopeneit aroMoB ISl COCTaBIICHHS
[IAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYI.

5. YueOHble mOCOOHMS Ha TMedaTHOM ocHOBe: HaOopwl Tadbnuil «lIpaBuna
TEXHUKH Oe3omacHocTH», «CTpoeHue BeliecTBa», «benku M HyKIEMHOBbBIE
KUCJIOThDY, «XHUMHUYECKHE peakuuu», Habop TaOIuI[ MO OpPraHUYEeCcKOM,
HeopraHuveckoil u oOmel xumuu, «llepuognyeckas cucreMa XHMHUYECKHX
anemeHToB [[.M.MeHpaeneeBay.

6. Texuuueckue cpeiacTBa OOyYEHHS: MYJbTUMEIUUHBIA KOMIIBIOTED,
MYJIBTUMEIUUHBIN IIPOEKTOP, IKPaH.
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JUta peanuzanuu Kypca XUMUU B 9 Ki1acce UCHOJB3YETCs CIEAYOMUil yueOHo-
METOJUYECKUI KOMILJIEKC:

1. Xumus: 9 xnacc: yue6. st o6meoodpaszoBat. opranuzanuit/ I'abpunusa O.C.,
OctpoymoB WN.I'., CnaakoB C.A. — M.:AKIIMOHEPHOE OOIIECTBO M3aTECIHCTBO
«IIpocsemenuey, 2021

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I'a6puensn, O. C. Meroaudeckoe nocodue Kk yueonuky O. C.
[Nabpuensna «Xumus». 8 kiace / O. C. 'abpuensu. — M. : IIpoda,
2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

DOI'NC «Mog mkona»
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