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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENnoAaBaHus y4eOHOTo mpeaMera « XuMHUsH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpPUATBLHOM €IUHCTBE MHpPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU cPOopMUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

—aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

—YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

—IPEACTABICHUA 00 3JIEKTPOJIMTHYECKOW JIMCCOLMAIMU  BELIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI YU BO3MOKHOCTEW MPAKTHUYECKOTO MPUMEHEHHUS M TMOIYyYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHUU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM TpaBMJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

—(hOpMUPOBaHUE HWHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—HamNpaBIEHHOCTh  OOy4YeHHMs] Ha  CHCTEMAaTH4YeCKOe  MPUOOIICHHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—00ecrneyeHre yclIoBHM, CIOCOOCTBYIONMIUX MPUOOPETEHUIO O0yYarOIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH;

—(popMupoBaHue oOmEeH  (QYHKIMOHAIbHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOjeM B TOBCECIHCBHOW XU3HU U
TPYAOBOU JIESATEIBHOCTH;

—popMupoBaHHEe y  OOYYarOMMXCS TYMAHUCTHYECKUX  OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYXkKaIOIe MPUPOAHON CPebl;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIs M3yUYeHUs XHMHUW Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBanus, coctaBisieT 170 gacos: B 8 kimacce — 102 yaca (3
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XMMHUUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cosr meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl
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MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METAJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuoauueckud 3axkoH u Ilepuoanuyeckass cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METALIHI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux snemMeHToB [[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [lepuoanueckoro 3axkoHa u [leprnoauyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHHE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUSI XMMUYECKUX AJIEMEHTOB, N0 0OpPaTUMOCTH, O
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHOM  PEaKLUU. CocraBneHue  ypaBHEHUH
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OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKAaHUS  peakluii  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha TNpPUMEpEe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PU3UUYECKUE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJYy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyeckre u XMMHUYECKHE CBOWCTBA, MOyuyeHue U nmpuMenenue. Conu aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukanmu ¢Gocdopa, Gu3NUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEPOJ,  aJUIOTPOIIHbBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMUYECKHUEe MpPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMLKHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHUE CBOMCTBA, IMOJIyYEeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,

10



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiembr 06€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COEQUHEHUSMHU  (BO3MOXKHO  MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
MOH W HAOJI0JieHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U GochaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmogmyeckol cucteMe XUMHYECKHX daeMmeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOpPpPO3WHM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB /. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHHE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTookeHue B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHME aToMa, HAXOXICHUE B mpupoac. DuU3MYecKHe U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCHOJb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XM3HM 4YeJOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJII OTACITBHBIX MPEAMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JyXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATBIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBATHCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALMM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLUUAIBHBIX HOPMax M MpaBUaxX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJFOJAaCMBIX IMPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY M pEaJbHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUIYAIBHON TPAeKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHMS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I ITOBBIIECHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX TMOHSATUM (BBIACISATh WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUI BBISIBISATh M XapaKTEPU30BATh CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe 1eiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢opmamMu rpadKu U UX KOMOHWHAIUSAMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XuMmudeckux siaemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHIty 00yueHus B 9 KJjacce peaAMETHBIC pe3yIbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMHU [0 BBIIOJHECHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 19 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiecTBa 1 xummuueckue 10 bubnnoreka IIOK

' peaKIuu https://m.edso00.ru/7f41837c

Hroro o pasneny 29

Pa3nes 2.BakHeiimme npeacTaBUTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bu6mmoteka [IOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 18 1 bu6mmoreka [IOK

' OCHOBAHHUSAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 29 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 49

https://m.edsoo.ru/7f41837¢c

Pa3nen 3.11epuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jemenToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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[Tepuonnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 10 bubnuoteka LIOK
XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b. BuGmorexa LOK

32 Oxicautensiio- 12 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUU

Hroro mo paszery 22 Egg?ﬁf;ﬁr(ljﬁmsm
PesepBHOE Bpems 2 bubmorexa [JOK

https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 8 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 1 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHSL. &P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3.MeTaJJIBI M UX CO€UHEHUS
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4.Xumus u okpy:xaiomasi cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne

n/
n

Tema ypoka

KoanuecTBO 4acoB

Kounrtpous
HbIE
padoThI

Bce
ro

IIpakTHye
CKHe
padoThI

DJIeKTpOoHHbIe NN (ppoBbIe 00pa3oBaTeIbHbIE PeCypChl

[Ipeamer xumumu.
Pomnp xumun B

JKM3HHU YeJI0BeKa.
Tena u BemecTBa

bubnuoteka [{OK https://m.edsoo.ru/ff0d210c

Tlonsarue o
METOJaX IMO3HAHUS
B XUMUU

bubnuoreka I{OK https://m.edsoo.ru/ff0d227e

[IpakTnueckas
paborta Ne 1
«[IpaBuia paboTsl
B Jaboparopuu u
NIPUEMBI
oOpariieHus ¢
1a00paTOPHBIM
000pyIOBaHUEM

bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc

YucTtele BellecTBa
u cMecH. CriocoOs!
pasjesneHus
cMmeceit

bubmuoreka [{OK https://m.edsoo.ru/ff0d26ca

[IpakTrueckas
pabota Ne 2

bubnuoteka [{OK https://m.edsoo.ru/ff0d28c8
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«Pa3znenenune
cMmecei (Ha
pUMepe OYUCTKU
MOBApEHHOM
COJIN)»

ATtoMHO-
MOJIEKYJIIPHOE
y4yeHue. ATOMBI U
MOJIEKYJIBI.
IIpocThie
CJIOKHbBIE
BEILIECTBA

XUMHUYECKHE
9JIEMEHTHI. SHAKH
(cumMBOIIBI)
XAMHYECKHAX
9JIEMEHTOB.
OrtHocuTenpHas
aTOMHas Macca.

bubmuoreka [JOK

https://m.edsoo.ru/ff0d2a6chttps://m.edsoo.ru/ff0d2d50https://m.edsoo.ru/ff0d2a6

c

bubmmoreka L{OK https://m.edsoo.ru/ff0d2be8

3akoH
MOCTOSTHCTBA
COCTaBa BEIIIECTB.
XnmMuueckas

dbopmyna.

bubnuoteka [{OK https://m.edsoo.ru/ff0d2eae

10

OTHOCHUTENBHAS
MOJIEKYJIIpHAs
Macca
MaccoBas 1ois
XHUMHYECKOT'O

bubnuoteka [{OK https://m.edsoo.ru/ff0d323c

bubmuoreka [{OK https://m.edsoo.ru/ff0d350c
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9JICMCHTA B
COCINHCHNUU

11

BanentHocTtn
aToOMOB
XUMHYECKHUX
3JIEMECHTOB

12

13

14

BanentHocTh
aTOMOB
XUMHYECKHUX
9JICMCHTOB

duznyeckue u
XHUMHYECKHE
SIBIICHHSL.
XuMudecKkas
peakuus.
[Ipu3naku n
yCIIOBUSA
MpOTEKaHUs
XUMHYECKUX
peakuui

3aKOH COXpaHEHUS
MAacChl BEIIECTB.
XHUMHUYECKHE
ypaBHEHUS

bubmmoreka L{OK https://m.edsoo.ru/ff0d37fahttps://m.edsoo.ru/ff0d3al6

bubmuoreka [{OK https://m.edsoo.ru/ff0d3b88

15

3aKOH COXpaHEHUS
MAacCHI BEIIECTB.
XUMHUYECKHE
ypaBHEHUS

bubmuoTeka I{OK https://m.edsoo.ru/ff0d3b88
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16

17

18

19

Knaccudpukanus
XAMHUYECKHUX
peakuuii
(coenuueHus,
pasIoKeHUS,
3aMeIICHHS,
oOMeHa)

M. B. JlomonocoB
— Y4EHBII-
SHIIMKIOIEINCT.
O06o0061IeHNE U
CHCTEMAaTHU3alHs
3HAHHUH

KonTponbnas
pabora Nel mo
Teme «BemecTa u
XUMUYECKUE
peaKIm

Bo3nyx — cMmech
ra3zoB. Cocras
BO3ayxa. TomimBo
(uedTb, yromp u
MeETaH).
3arpsi3HeHue
BO3/IyXa, CIIOCOOBI
ero
MPeIOTBPALIECHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3f34

bubmuoteka [{OK https://m.edsoo.ru/ff0d40c4

bubmmoreka [{OK https://m.edsoo.ru/ff0d4290

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

20

Kucnopox —
AJIEMEHT U

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e bubmmotexa [JOK
https://m.edsoo.ru/ff0d497a
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poCTOe
Benrectso. O30H.
dusnyeckue u
XAMUYECKHE
CBOMCTBaA
KHUCJIOpOJia
(peakiuu
OKHCJICHMS,
TOpPEHHUE).
[lonstHe 06
okcuaax.CrocoObl
MOJIy4eHUs
KHCJIOPOJIa B
1ab0paTOpUH U

IMPOMBIIIJICHHOCTH.

IIpumeHeHue
KHCII0pOJ1a
IIpaxTrueckas
pabota Ne 3 o
teme «llomyuenue

21 u coOupaHue bubnuoreka [{OK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia,
W3y4YeHUE ero
CBOMCTB»
[TousiTne 00
22 but6mmorexa [IOK https://m.edsoo.ru/ff0d4614
OKCHIaX
Bonopon — bubnuorexa [JOK
23 3JIEMEHT U https://m.edsoo.ru/ff0d4ddOhttps://m.edsoo.ru/ff0d4ddOhttps://m.edsoo.ru/ff0d4dd
poCTOE Ohttps://m.edsoo.ru/ff0d4c4a
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BEILIECTBO.
Haxoxnenue B
IPUPOJIE.
®dusnyeckue u
XUMHYECKHE
CBOICTBA
BOJIOpO/A.
IIpumeHeHue
Bo0p0o1aCIIOCO0BI
TIOJTYYCHUS
BOJZIOPOJIa B
nabopaTopuu

24

25

[IpakTnueckas
pabota Ne 4 o
teme «[lomydyenue
1 coOupaHue
BOJOPO/IA,
W3Y4YECHHE €ro
CBOKWCTB»

Ilonsarue o
KHCJIOTaX U COJIAX

bubmuoteka [{OK https://m.edsoo.ru/ff0d4f42

bubmuoreka [{OK https://m.edsoo.ru/ff0d50d2

26

27

28

Tlonsartue o
KHCJIOTaX U COJIAX

KonnyectBo
BeliecTBa. MoJib.
MousipHast macca

KonnuectBo

BelecTsa. Mouib.
MounsipHas macca

bubmuoreka I{OK https://m.edsoo.ru/ff0d5230

bubmuoreka I{OK https://m.edsoo.ru/ff0d5230
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29

30

Breraucnenus
00BEMa,
KOJINYECTBA
BEIleCTBA ra3a 1o
€ro U3BECTHOMY
KOJIMYECTBY
BCIIECTBA HIIN
00BEMY

Breraucnenus
00BEMOB T'a30B I10
YPaBHECHHUIO
peaknuu Ha
OCHOBE 3aKOHa
00BEMHBIX
OTHOILIEHUI ra30B

bu6mmoreka LIOK https://m.edsoo.ru/ff0d55a0

bubnuoreka I{OK https://m.edsoo.ru/ff0d5708

31

Breraucnenus
KOJIMYECTBA,
MaccChl BEIIeCTBa
[0 YPaBHEHUSIM
XUMHUYECKUX
peakuui

bubnuoteka [{OK https://m.edsoo.ru/ff0d5708

32

Breraucnenus
KOJIMYECTBA,
MaccChl BEIIeCTBA
10 YPAaBHEHUSIM
XUMHUYECKUX
peakuui

bubnuoteka [{OK https://m.edsoo.ru/ff0d5708

33

duznueckue u
XUMHYECKUE

bubnuoteka [{OK https://m.edsoo.ru/ff0d587ahttps://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

34

35

36

CBOMCTBA BOJIEI.
Cocras
OCHOBaHHIA.
ITonstue 00
WHIUKATOpax

Boga xak
pPacTBOPUTEIIb.
Hacepimenusie u
HEHACHIIIEHHEIE
PacTBOPBI.
MaccoBas 1oi1st
BCIIECTBA B
pacTtBope

MaccoBas 1o
BEIlEeCTBa B
pactBope

IIpaxTrueckas
pabota Ne 5 o
TEME
«IIpuroroBienue
pacTBOPOB C
ONpeNeIEHHON
MacCOBOM J0JIen
PacTBOPEHHOTO
BEILECTBA»

bubmuoreka [{OK https://m.edsoo.ru/ff0d5b40

bubmuoreka [{OK https://m.edsoo.ru/ff0d5b40

bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba

37

TennoBoii a3 ekt
XUMHYECKON
peaKIu, MOHATHE
0

bubnuoteka [{OK https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d4790

38

TCPMOXUMHUYCCKOM
YpaBHCHHUH, K30~
n
OSHAOTEPMHUYCCKUX
pCaKknusax

KoHntposbHas
paborta Ne2 mo
teme «Kucnopoa.
Bogopon. Boga»

bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342

39

OKcHABI: COCTaB,
Knaccuukanus,
HOMEHKJIaTypa

bubmuoreka I{OK https://m.edsoo.ru/ff0d664e

40

[Tonyuenue u
XUMHAYECKHE
CBOMCTBA
KHUCJIOTHBIX,
OCHOBHBIX U
aM(OTEepHBIX
OKCH/JIOB

bubmmoreka [{OK https://m.edsoo.ru/ff0d664e

41

OcHoBaHus:
COCTaB,
KiaccuuKanus,
HOMEHKJIaTypa

bubmuoreka [{OK https://m.edsoo.ru/ff0d67ca

42

[Tonyuenue u
XAMUYECKHE
CBOMCTBA
OCHOBaHUM

bubmuoteka [{OK https://m.edsoo.ru/ff0d67ca

43

KucaoTtsl: cocras,

bubnuoteka [{OK https://m.edsoo.ru/ffOdfee?
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

KJIacCU(UKALIUS,
HOMECHKJIaTypa

44

45

[Tonyuenue u
XUMHYECKHUE
CBOMCTBA KUCIIOT
Comnu (cpeanue):
HOMEHKJIaTypa,
CIIOCOOBI
MOJTyYeHUS,
XUMHYECKHE
CBOICTBA

bubnmoreka [{OK https://m.edsoo.ru/ffOdfee2

bubmuoreka I{OK https://m.edsoo.ru/00ad9474

46

47

48

[IpakTryeckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
«OCHOBHBIE
KJIaCcChl
HEOPraHUYEeCKUX
COCTUHEHUI

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKUX
COCIMHEHU

O06001IeHne 1

cUCTeEMAaTH3aUA
3HAHUH

bubmmoreka [{OK https://m.edsoo.ru/00ad9b7c

bubmuoteka [{OK https://m.edsoo.ru/00ad9a50

bubmuoreka I{OK https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

49

50

o1

KoHntposbHas
pabota Ne3 mo
teme "OCHOBHBIE
KJIaCChl
HEOPraHUYECKUX
coequHeHnn"

[TepBbie MONBITKH
KJIacCU(PUKAIHH
XAMHUYECKHUX
9JIEMEHTOB.
ITonsatue o
TPyIIax CXOIHBIX
9JICMCHTOB

[Tepuoanueckuit
3aKOH U
[Iepnonnueckas
cucTemMa
XAMUYECKHUX
anemeHToB J[. U.
MeHnpeneesa.
[lepuoasl, rpynmsl,
MOATPYTIIIBI

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ela

bubnmuoreka [{OK https://m.edsoo.ru/00ad9ffa

bubnuoteka [{OK https://m.edsoo.ru/00ada52chttps://m.edsoo.ru/00ada52c

52

CrtpoeHue aTOMOB.
CocraB aTOMHBIX
snaep. M3oTonsl

bubnuoteka [{OK https://m.edsoo.ru/00ada342

53

Crtpoenue
ANEKTPOHHBIX
000JIOUEK aTOMOB
9JIEMEHTOB

bubnuoteka [{OK https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

[Tepuonnueckoi
cuctemsl /1. H.
Menpeneena

54

55

Crpoenue
3IEKTPOHHBIX
000JI04EK aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsl [. H.
Menneneesa

3HaueHUE
[Tepuoauueckoro
3aKOHa JJIA
pa3BUTHUS HAYKU U
npaktuku. 1. U.
MengaeneeB —
Y4EHBIN, IEJAror u
TpaKJIaHUH.
DneKTpooTpuUIlaTe
JIBHOCTH aTOMOB
XAMHUYECKHUX
3JIECMEHTOB

bu6mmoreka LIOK https://m.edsoo.ru/00ada6bc

bubnuoteka [{OK https://m.edsoo.ru/00ada96ehttps://m.edsoo.ru/00adaab8

56

XapakTepucrrka
XUMHYECKOTO
3JIEMEHTA MO €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucteme /1. .
Menneneena

bubmuoteka I{OK https://m.edsoo.ru/00adag824
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824

57

Honnag
XUMHUYECKASA CBSI3b

bubnmoreka [{OK https://m.edsoo.ru/00adac34

58

59

60

KoBanenTnas
MoJIsIpHAst
XHUMHYECKas! CBS3b
KoBanenTHas
HETOJIApHAs

XUMHNYECCKas CBA3b

CreneHn
OKHUCJIEHUSA

bubnmoreka [{OK https://m.edsoo.ru/00adaab8

bu6mmoreka LIOK https://m.edsoo.ru/00adaab9

bubnuoteka [{OK https://m.edsoo.ru/00adae28

61

OKHUCIIUTETBHO-
BOCCTAHOBUTEJILH
bIC PCAKIUU

bubnmoreka [{OK https://m.edsoo.ru/00adb076

62

63

64

65

OKHUCIIUTEIN U
BOCCTAHOBUTEIIU

O06o06meHue 1Mo
TeMe «CTpoeHue
aroma.
XnmMuueckas
CBSI3bY

KonTponbHas
pabota Ne4 o
TeMe «CTpoeHue
aToma.
Xumuueckas
CBSI3b»

O06006111EHIE
W3Y4EHHOTO

bubnmoreka [{OK https://m.edsoo.ru/00adb076

bubnuoteka [{OK https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

marepuaa

O06o01enue
66 M3Yy4EHHOTO
marepuaa

O06001IeHNEe 1

67
CHUCTEeMaTH3aIus
3HAaHUHU
PesepBHbIii ypok.
68 O06006111eH1E U
cHUCTeMaTHu3aIus
3HaHUUI
OBIIEE
KOJIMYECTBO
YACOB I10
ITPOIT'PAMME

Pe3epBHbIil ypok.

102

but6mmoreka LIOK https://m.edsoo.ru/00adb33c

bubnuoteka [{OK https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KosmuecTBo yacos
Ne JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero pecypchl
padoThI padoThI

[Iepnonrueckuit 3aKoH.
IIepuoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB [1.
H. Menneneena. bu6mmoreka [IOK

3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59ehttps://m.edsoo.ru/00adb6b6
M3MEHEHUU CBOMCTB
XUMUYECKHX 3JIEMEHTOB
MEPBBIX TPEX NMEPUOIOB

Knaccudukanus u
HOMEHKJIATypa 1 bu6nuoreka LIOK https://m.edsoo.ru/00adb7e2
HEOpPraHMYECKUX BEIIECTB

Knaccudukarus
XUMHUYECKHUX PEaKIM 10 1 bubnuoreka L{OK https://m.edsoo.ru/00adbcb0

Pa3JIMYHBIM IIpU3HAKaM

Buner xummudeckoit cBSI3U U
THUIIBI KPUCTAIITTYECKUX 1 bubnuoreka [{OK https://m.edsoo.ru/00adbac6

peLEToK

ITonsTHE O CKOpPOCTH
XAMHUYECKON PEaKLUH.

1 bubnmoreka [{OK https://m.edsoo.ru/00adbe9a
ITorsaTue 0 TOMOTEHHEIX U
TCTCPOTCHHBIX PCAKIIUAX
[ToHsiTHE O XUMUYECKOM

1 bubmuoreka I{OK https://m.edsoo.ru/00adc28c

paBHOBecHH. DaKTOPHI,
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pPE€aKkuu u
ITOJIOKCHHUEC XUMHUYECCKOI'O
paBHOBECUA

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC
peaxiuu

bubnmoreka [{OK https://m.edsoo.ru/00adcade

KontponsHast padora Nel
1o reme «IloBropenue u
yriyosieHue 3HaHU!

OCHOBHBIX pa3/esioB Kypca

8 Kimacca»

Teopus
ANEKTPOJIUTUYECKOMN
nuccoruanuu. CUabHbIC U
cJ1a0bl€ AIEKTPOJIUTHI

bubnmoreka [{OK https://m.edsoo.ru/00adcd68

10

11

12

HNoHHbIEe ypaBHEHUS
peaKkuuit

XHUMHYEeCKHE CBOMCTBA
KHCJIOT 1 OCHOBaHMI B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

XHUMHYECKHE CBOMCTBA
KHCJIOT 1 OCHOBaHMI B
CBETE MpeCTaBIeHU 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAH

bu6mmoreka IIOK https://m.edsoo.ru/00add448

bubmuoreka [{OK https://m.edsoo.ru/00add5d8

bubnmnoreka [{OK https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

13

14

XUMHYEeCKHE CBOMCTBA
CoJIeli B CBETE
MpeACTaBICHUI 00
AJIEKTPOJIUTUYECKON
JIUCCOLHAIIN

[TonsTue o ruaponuse
coJeit

bu6mmoreka LIOK https://m.edsoo.ru/00add8b2

bubnmoreka [{OK https://m.edsoo.ru/00add9d4

15

16

17

18

19

20

O060061EHNE U
cUCTeMaTu3anus 3HaHUN

[TpakTuueckast paborta No 1.
«Perenue
3KCHEPUMEHTAIBHBIX
3a1a9»

KonTponbnas pabota No2
0 TeMe
«INEeKTPOIUTUYECKAS
JUCCOLUALUS.
XHUMHUYECKUE PEAKIINN B
pacTBopax»

OO01mas xapakTepuCTHKa
raJIOreHOB. XUMHUUYECKUE
CBOICTBa Ha MPUMEPE
XJjopa

Xnoposogopoa. ComsiHast
KHCJIOTa, XUMHUECKHE
CBOICTBa, MOJIyYEHUE,

IIPUMEHEHHE

[IpakTuyeckas padora Ne 2

bubnmoreka [{OK https://m.edsoo.ru/00addd12

bubmuoteka [{OK https://m.edsoo.ru/00addbfa

bubmuoteka [{OK https://m.edsoo.ru/00addec0

bubmuoteka [{OK https://m.edsoo.ru/00addfe2

bubnmoreka [{OK https://m.edsoo.ru/00ade104

bubmuoreka [{OK https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

o teMe «llonyuenue
COJISIHOU KHUCJIOTHI,
U3y4YeHUe €€ CBOMCTB»

21

Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
pEeaKuuii, €CIIM OJIUH U3
pEareHToOB JlaH B U30BITKE

bubnmoreka [{OK https://m.edsoo.ru/00ade488

22

23

24

25

26

OO0mast xapakTepuCTHKA
aneMeHToB VIA-Tpynbl

AJnoTponHbie
MOAM(UKAIIMH CEPHI.
Haxoxnaenue cepsl u e€
COEMHEHUI B IPUPOJE.
XHUMHUYECKHE CBOICTBA
cephbl

CepoBoaopoi, CTpOEHHUE,
buznyecKrue 1 XUMUYECKHE
CBOMCTBaA

Oxcupel cepsl. CepHast

KUCIIO0Ta, GU3NYECKUE U
XMMHUYECKHE CBOMCTBA,

pUMEHEHHE

XUMHUECKUE PeaKIiH,
Jealue B OCHOBE
IPOMBIIIJIEHHOTO CI10co6a
MOJIyYEHHUs] CepHOU
KHCJIOTBl. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroIen

bubnmoreka [{OK https://m.edsoo.ru/00ade64a

bubnmoreka [{OK https://m.edsoo.ru/00ade64a

bubmuoteka [{OK https://m.edsoo.ru/00ade802

bubmuoteka [{OK https://m.edsoo.ru/00adea28

bu6nmoreka [{OK https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ade488
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

Cpcabl COCANMHCHUSAMU CCPBI

27

28

29

30

Brrancnenune maccoBoit
JIOJIA BBIXOJ1a MPOIYKTa
peakiuu

OO0m1as XxapakTepucTUKa
371eMeHTOB VA-TpyHIbI.
A3oT, pacpocTpaHeHHUE B
npupoze, Gu3nvIecKue u
XUMHYECKHE CBOICTBA

AMMHuak, ero puznueckue
U XUMHUYECKHE CBOMCTBA,
MOJIy4YeHUE U PUMEHEHHE

[TpakTuueckas padorta Ne 3
no teme «l[lomyuenue
aMMuaKa, H3y4eHue ero
CBOWCTB»

bubnmoreka [{OK https://m.edsoo.ru/00adec8a

bu6mmoreka LIOK https://m.edsoo.ru/00adeea6

bubmuoreka [{OK https://m.edsoo.ru/00adf004

bubmuoteka [{OK https://m.edsoo.ru/00adf180

31

A3oTHas KHCHO0TAa, €€
buznyecKkne 1 XUMUYECKHE
CBOMCTBa

bubmuoreka I{OK https://m.edsoo.ru/00adf306

32

33

Hcnons3oBaHne HUTPATOB
Y COJIEd aMMOHUS B
KaueCTBE MHUHEPATbHBIX
ynoopenuit. XumMuueckoe
3arpsI3HEHUE OKPYIKaroLIEen
Cpebl COeTUHEHUSIMU
azora

®docdop. Oxcnn pochopa
(V) u dpochophas kucnora,

bubmuoreka I{OK https://m.edsoo.ru/00adf518

bubmuoreka I{OK https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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

¢du3nveckre 1 XUMHYECKHE
CBOMCTBA, MMOJy4ECHHUE

34

Ucnonb3oBanue hocdato
B KaUECTBE MHUHEPATBHBIX
yno0peHuil. 3arpsi3HeHne
MIPUPOJHON CpeIbl
dbocdaramu

bubnmoreka [{OK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoze, Gu3nIecKue u
XUMHYECKHUE CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/00adfd9c

36

Oxcuipl yriaepona, ux
busnUecKre 1 XUMHUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuzoMm yriepoaa (1V)

bubnmoreka [{OK https://m.edsoo.ru/00adfebe

37

38

39

40

YroarpHag kuciiora u eé
con

[Tpaktuyeckas padora Ne 4
no teme "[lonydenne
YIJIEKUCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOoHaT-1OoH"

[lepBoHauUaNbHBIC TOHATHS
00 OpraHNYecKux
BEIIIECTBAaX KakK O
COCIMHEHUSX yriepoa

Kpemuuii u ero

bubnuoteka [{OK https://m.edsoo.ru/00ae006¢c

bubmuoteka [{OK https://m.edsoo.ru/00ae027e

bubnmoreka [{OK https://m.edsoo.ru/00ae054e

bubmuoreka [{OK https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

COCOAMHCHUA

41

[TpakTuueckas padota Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Bakueiimme
HEMEeTaJJIbl U UX
COCTUHCHUY

bubnmoreka [{OK https://m.edsoo.ru/00ae0bf2

42

KonTtponpsHas padora Ne3
o Teme «Bakueiimme
HEMETAJLIBI U UX
COCIMHCHMS

bubnmoreka [{OK https://m.edsoo.ru/00ae0e18

43

OO0m1as XxapakTepucTUKa
XUMHUYCCKUX 3JICMCHTOB —
MeTaaiaoB. MeTtaymmyueckas
CBs3b U MCTAJIJIMYCCKAas1

KPUCTAJUINYECKast pELIETKA.

duznueckue cBoiicTBa
METaJJIOB

bubnmoreka [{OK https://m.edsoo.ru/00ae103e

44

XUMHYeCKHE CBOMCTBA
METAaJIJIOB.
DIEKTPOXUMUYCCKUN PSiTT
HANPSDKEHUH METaJlIoB

bubnuoteka [{OK https://m.edsoo.ru/00ae1156

45

OO0mue crmocoObl
MOJTYYEHHST METAIIIOB.
Cnnasel. Berancnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKkuui, eciii OOUH U3
PEareHTOB COAEPKUT
MIPUMECH

bubnuoteka [{OK https://m.edsoo.ru/00ae1156

46



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

[TonsaTHE 0 KOppO3UHK

46 METAILIOB bubmuoreka I{OK https://m.edsoo.ru/00ae1278

47 [lemo4HbBIC METAJLIBI bubmuoreka I{OK https://m.edsoo.ru/00ae14b2

48 OKCHAL H THAPOKCHAS! bu6mmoreka LIOK https://m.edsoo.ru/00ae14b2
HATpHS U Kaaus
[Ienouno3eMenbLHBIC

49 METaJUIbl — KaJIbIIUH 1 bubmuoreka I{OK https://m.edsoo.ru/00ael15e8
MarHui

50 E:;:iiimne COCHIHCHIT bubnuoreka I{OK https://m.edsoo.ru/00ael15e8

51 O06o061IEHNE U )
cHUCTeMaTH3aIus 3SHAaHUH

52 )KéCTKOCTB,_BOHH " bubnuoreka I{OK https://m.edsoo.ru/00ae1886
CIocoObl €€ yCTpaHeHus
[IpakTuyeckas pabora Ne 6

53 o TeMe "JKECTKOCTh BOJIBI bu6mmoreka IIOK https://m.edsoo.ru/00aelae8
U MeTOIbl €€ ycTpaHeHus"

54 AntoMuUHUN bubmuoteka [{OK https://m.edsoo.ru/00aelc64

55 AwmdoTepHbIe CBOHCTB bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
OKCHJIa U THJIPOKCH]IA

56 Keneso bubmuoteka [{OK https://m.edsoo.ru/00ae1d86
OKcuIbI, THAPOKCHUBI U

57 conu xene3a (I1) u xenesza bubnmoreka [{OK https://m.edsoo.ru/00ae35e6
)

58 0O00011eHne n )
CUCTEMAaTH3aIHsI 3HAHHHA

59 [IpaxkTuueckas padora Ne 7. bubnuoreka LIOK https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

61

62

Pemenne
AKCIEPUMEHTAIbHBIX 3a]1a4
o TeMme «Bakaenmue
METaJUIbl U X
COCTUHCHUSY

Breraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKuuii, €CJii OJIMH U3
PEareHTOB JIaH B U30BITKE
WJTA COAEPIKUT IPUMECH.
Brrancnenus maccoBoi
JIOJIA BBIXOJ1a MPOIYKTa
peakiuu

O06o061IEHNE U
cHCTeMaTHu3aIus 3HaHUuH

KonTponbHas padora Ne4
o TeMe «Baxkueime
METaJUIBl U UX
COE€TUHEHMS

bubmuoreka [{OK https://m.edsoo.ru/00ae1750

63

BemectBa u maTepuansl B
MOBCEIHEBHON XU3HU
veJ0BeKa

bubnuoteka [{OK https://m.edsoo.ru/00ae3f50

64

65

66

XUMUYECKOE 3arpsi3HEHUE
OKpY Aol cpebl
Ponp xumuu B perieHnu
IKOJIOTMUYECKUX MPOOIeM
PesepBHBIi1 ypOK.
O6o061eHne u

bubnuoteka [{OK https://m.edsoo.ru/00ae4270

bu6nmoreka [{OK https://m.edsoo.ru/00ae4270

bubmuoteka [{OK https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTHU3alus 3HaHUN

Pe3epBHBIii ypOK.
67 O060061EeHNE U
cucTeMaTu3alus 3HaHui

Pe3epBHBIit ypOK.
68 0O0001EeHuEe 1
CUCTeMaTH3alusl 3HAaHHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

bubnmoreka [{OK https://m.edsoo.ru/00adb33c

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'adbpuensn O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne»

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

tabnuiel: [lepuonuyeckas cucrema xumuueckux 3nementoB /. 1. Menneneesa,
TabJIMIIa PaCTBOPUMOCTH, ANEKTPOXUMUYECKUHN Pl HATPSYKEHUST METAJIIIOB

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Metonnueckoe ocodue. 8 kimacce (aBropsl O. C. I'adpuensa, N.I'. Octpoymos,
C.A. Cnaaxos).

XuMusl B TeCTax, 3aja4ax u ynpaxkuenusax. 8 kiacc (aBropsl O.C. ['abpuerns,
N.B. Tpury6uak).

3.IIporpamma Kypca Xumuu Jijisi 8—9 Ki1accoB 00111€00pa30BaTEIbHBIX
yupexaeHuit (aBTopsi O.

C. I'abpuensu, U. I'. Octpoymos, C. A. CiiagkoB).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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Onucanne OLHCHKHU NPEAMETHLIX PE3YyJIbTaTOB

Hpuioxenue 1

1. CnMcoK MTOrOBBIX IUIAHMPYEMbIX Pe3yJbTATOB € YKa3aHHEM 3TaloB UX

(opmupoBanus u cnoco60B OLEHKH

Jrtan (popMHUPOBaHNS Pe3yJbTATOB/IVIAHUPYEMBIN Pe3yJIbTAT

Croco0 oneHKm

8 Ki1ace

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHATHIl: aTroM, MOJEKyJa,
XMMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJAHOpPOIHAS U
HEOJHOPOJAHAs), BaJCHTHOCTb, OTHOCUTENbHAs AaTOMHAas U MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi OIS XMMHYECKOTO 3JIeMEHTa
B COGAMHEHWM, MOJSIDHBIA  O00BEM, OKCHA, KHUCIOTa, OCHOBaHHE,  COJIb,
JIEKTPOOTPHULATENEHOCTD, CTENEHb OKUCIICHUS, XUMHYECKash peakuus, KiaccupuKanus
PEaKIuil: peakuny COSIMHEHUs, PEaKIUH Pa3JIOKCHUS, PEaKIUU 3aMCELICHUs], PEaKIuH
oOMeHa, 5K30- M 3HAOTEPMUYECKHE PEAKIMH, TEIUIOBOI 3(EKT peakiyH, sIpo aroMa,
JIEKTPOHHBIA CIIOW aTroma, aTOMHas OpOWTanb, paguyCc aToMa, XHMHYECKas CBS3b,
NOJApHAsE W HEMOJApHAas KOBAJICHTHAs CBA3b, MOHHAS CBS3b, WOH, KaTHOH, AHHWOH,
pacTBOp, MaccoBasi 01 BenecTBa (IPOLCHTHAs KOHIICHTPAIHs) B PacTBOPE;

Teky1mas onieHKa
(ycTHBIA\IMCHMEHHBI
0Tpoc)

WINIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MIOHATUH U MNPUMCHATH

Teky1as onieHka

9TH NOHATUS NPH ONHUCAHUH BEIIECTB U UX MPEBPALLCHHN; (ycTHBIA\IMCHMEHHBIH
0TIpocC)
UCITOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHHS (OPMYJ BEIICCTB U Texyias oueHka
YPaBHEHUI XUMHUYECKUX PEaKLIUM; (ycTHBIA\TMCHMEHHBIH
0TIpocC)
OIIPEACIATh BAJICHTHOCTE aTOMOB 3JIEMCHTOB B 6I/IHapHI)IX COCOIUHCHUAX, CTCIICHDb TeKymas{ OLICHKa
OKHCJICHHs DJIEMEHTOB B OWHapHBIX COEJIMHEHUSX, NPUHAJJIEKHOCTh BELIECTB K (ycTHBIA\TMCHMEHHBIH
onpefenéHHOMY KllacCy COeIMHEHMH 1o ¢dopMmyliam, BHJ XHMHYECKOH CBS3H 0T1poc)

(xoBaJICHTHAsl U HOHHAsI) B HEOPTaHMYECKHUX COeIMHEHMSX;

packpeiBath  cMmbicn  [lepumomumueckoro 3akona JI. WM.  MeHpgeneesa:
JEMOHCTPHPOBATh TIOHHNMAHHE IEPHOJNICCKON 3aBHUCHMOCTH CBONCTB XHMHUYECKHX
AJIEMEHTOB OT WX TOJIOKEHUS B [leproamyeckoil cucteme, 3aKOHOB COXPAHEHUS MacCHI
BEIIECTB, IOCTOSHCTBA COCTABa, aTOMHO-MOJICKYJIIPHOTO YY€HHs, 3aK0Ha ABOTApo;

Teky1as onieHKa
(ycTHBIA\TMCHMEHHBIH
o11Ipoc)

ONMCHIBATh M XapaKTepu3oBaTh TaOnnunyo ¢opmy [lepumoaudeckod cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: pa3IMyaTh IMOHATHSA «TJlaBHas mHoarpymmna (A-rpymnmna)» u
«nobounast moxarpynna (b-rpymma)», Maisle ¥ OONBIIME TEPHOABI, COOTHOCHTH
0003HaueHHsl, KOTOpble MMeroTcsi B Tadmuue «[lepuoguueckas cucremMa XUMHYECKUX
anemeHToB J[. 1. MenneneeBay C UYUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sApa, oOOIlee YHUCIO JJIEKTPOHOB U
pacIpeieeHHe UX M0 NIEKTPOHHBIM CJIOAM);

Teky1as oleHka
(ycTHBIA\TMCHMEHHBIH
ompoc). Pemenne 3anau

KiIaccupUUMpPOBaTh XMMHYECKHE OJIEMEHTBHl, HEOPraHW4ecKWe BellecTBa,
XMMHUUYECKHE peakUuH ([0 YMCIY M COCTAaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, IO
TeroBoMy 3ddekry);

Tekymas oneHka
(ycTHBIA\IMCEMEHHBIH
OTIPOC), BHITIOJTHEHNE
a00paTOPHBIX U
MPAKTHICCKUX paboT

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOWCTBA  BEIIECTB Tekyliast orieHKa
Pa3UYHBIX KJIACCOB, MOJATBEPIKAas OMUCAHHE MPUMEPAMHU MOJIEKYJISIPHBIX YpaBHEHUI (ycTHBIA\TMCHMEHHBI#H
COOTBETCTBYIOIUX XUMUYECKUX PEeaKIni; orpoc)

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX KadeCTBEHHOTO Texkymiast orleHKa
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUUECKUX MIPEBPAIICHUN B PA3IMYHBIX YCIOBUSX; (ycTHBIA\IMCHMEHHBIH

OTIpoC)

BBIYHCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO W MOJSIPHYHO MAacCChl BCHICCTB, TeKyH_Iaﬂ OILICHKa

MacCOBYIO JIOJF0 XMMHYECKOTO 3JeMeHTa 1o (opmyse COenHEHHs, MacCOBYIO JOJIIO (ycTHBIA\IMCEMEHHBIH

BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIINH;

OTIPOC), peleHue 3a1a4

IIPUMEHATH OCHOBHBLIC OIICpaluu MBICITUTEILHON JACATCIPHOCTH — aHAJIUM3 |

Tekymas onieHKa
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CHHTE3, CpaBHEHHE, O00O0OIIeHWe, CHUCTEeMAaTHU3alHI0, KIIACCU(UKALNIO, BBISBICHHE
MIPUYMHHO-CJICACTBEHHBIX CBSI3CH — ISl M3YYCHHS CBOWCTB BCINECTB M XMMHUYECKHX
peakuuii, ecTeCTBeHHO-HAyJYHbIE METOAbl IO3HAHUS — HAONMIOJCHHE, H3MEpEHUE,
MO/JICIIMPOBAHKE, YKCIIEPUMEHT (PEalbHbIA U MBICIICHHBIH);

(ycTHBIA\IMCEMEHHBIH
0TIpOC)

CIIeZIOBaTh MpaBHJIaM IIOJb30BAaHWA XHMHYECKOH MOCYZOH ¥ J1abopaTOpHBIM
o0opy/sOBaHHEM, a TakXKe IpaBWiIaM OOpalleHUs] C BELIECTBAMH B COOTBETCTBUH C
HWHCTPYKIMSAMH TIO BBIITOJIHEHHIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB 110 MOJIYYEHHIO H
cOOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOJAa M KHUCIOPOJAA), IPHUTOTOBICHHIO
PacTBOPOB C OIPEIEIEHHON MacCOBOU 0JIEH paCTBOPEHHOIO BELIECTBA, IUNIAHUPOBATDL U
IIPOBOJUTH XUMHUYECKHE HKCIEPUMEHTBHI II0 PAClO3HABAaHUIO PACTBOPOB ILEIOYEH H
KHCJIOT C HOMOIIBIO HHAMKATOPOB (JIakMycC, (peHoNpTaTICHH, METHIIOPAHXK U IPyTHe).

Teky1mas onieHKa
(ycTHBIA\IMCHMEHHBI
orpoc), 1abopaTopHbIE U
HpaKTHYeCKUue padoThI

9 kiace

PACKpPBIBATh CMBIC OCHOBHBIX XHMHYECKHUX TOHSATHH: XMMHUYECKHUH 3JICMCHT,
aToM, MOJIeKyJla, WOH, KAaTHOH, aHHOH, NIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTB, AJIEKTPOOTPHULATEIFHOCT, CTEIIEHh OKHCICHHUS, XUMHUYECKas peakmus,
XUMHUYECKas CBs3b, TCIUIOBOM 3PQPEKT peaklru, MOJIb, MOJSPHBIA 00BEM, pacTBOD,
ANEKTPOJIUTHI, HE3JIEKTPOJMTHI, 3JIEKTPOIUTHICCKAsT AWCCOUHANNSA, PEAaKIUH HOHHOTO
oOMeHa, KaTajau3aTop, XUMUIECKOEe paBHOBECHE, OOpaTUMBbIe U HEOOpaTHUMBIE PEAKITHH,
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, OKHCIUTENb, BOCCTAHOBHUTENb, OKHACICHUE
U BOCCT@HOBJICHHE, aJUIOTPOINHsi, aM(pOTEepHOCTh, XUMHUYECKas CBs3b (KOBaJECHTHAas,
WOHHAs, MeTaJUIM4ecKas), KpUCTaJIMYecKas peméTka, KOppo3us METajlIOB, CILUIaBbI,
CKOPOCTh XHMHUYECKOW peakIuH, TMpeaeibHo fomyctumas KoHueHTparus IIJIK
BEIIECTBA,;

Tekymas oneHka
(ycTHBIA\TICHMEHHBIH
0T1pOocC)

WITIOCTPUPOBATE B3aMMOCBA3L OCHOBHBIX XUMHYCCKUX MOHATHH U MPpUMCHSATH

Tekymas oneHka

9TH TIOHATHS [IPY OTIIMCaHNH BEIIECTB U UX MPEBPAILCHNH; (ycTHBIA\IMCEMEHHBII
01Ipoc)
UCTIONB30BaTh XUMHYECKYI0O CHMBOJIMKY A COCTaBJICHHS (DOPMYJ BEIIECTB H Texymas oneHka
YPaBHEHMM XUMHUYECKUX PEAKIIUIL; (yCTHBIH\TNCEMCHHBII
01Ipoc)
OTIPENETSATh BaJCHTHOCTh M CTENECHb OKHCICHHS XHUMHUYECKHX 3JIEMEHTOB B Texymas oneHka
COCAMHEHUSX PA3IMIHOTO COCTaBa, NPUHAMICKHOCTh BEIIECTB K ONPEICIEHHOMY (ycTHBIH\MTMCHMEHHBIH

KJIaccy coeluHeHWi mo (opMyiam, BHJ XUMHYCCKOW CBsA3U (KOBaJCHTHAs, MOHHA,
MeTaJuInYeckas) B HEOPTaHMYECKUX COCHMHCHUAK, 3apsal HWOHA IO XUMHYECKOH
¢dopmyne, xapakTep cpelbl B BOIHBIX PAacTBOpaxX HEOPTaHUYCCKUX COCTUHEHHUH, THII
KPUCTAJLINYECKON PEIIETKN KOHKPETHOIO BELIECTBA;

OTIPOC), pEeLICHHUE 3a1aq

packpbiBath cMmbicn  Ilepmoanueckoro J. W. Menneneera u
JEMOHCTPHPOBATH €r0 MOHUMAaHKE: OMHCHIBATH U XapaKTepPU30BaTh TaOIHMUHYIO Gopmy

3aKOHa

[lepropnueckolf cHCTEMBI XHMHYECKHX OJIEMEHTOB: pa3iiMyaTh IOHATHS «IJIaBHAs
noarpynmna (A-rpynma)» u «mobounas moarpymnna (b-rpymma)», mansie u Oosbiine
MIepHO/IBI, COOTHOCUTh 0003HAYCHUS, KOTOPHIE MMEIOTCS B IEPUOJMUYECKOM Tadiuie, ¢
YHUCIIOBBIMHA XapaKTEPUCTUKAaMH CTPOEHHS AaTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M
3apsq szpa, oblee YHUCIIO IEKTPOHOB M PACIpENeNICHHE UX II0 3JIEKTPOHHBIM CIIOSIM),
0OBSICHSTH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB M MX COCAMHEHUI
B TIpejiesiaX MaJbIX MEPHOIOB ¥ TTIaBHBIX MOATPYIII C yYETOM CTPOCHHUS X aTOMOB;

Tekymas oneHka
(ycTHBIA\IMCEMEHHBIH
o11Ipoc)

KJIaCCI/I(I)I/ILII/IpOBaTL HEOPraHN4CCKue
XUMHUYECKUEC DPCaKIIUU (HO YUCIIy M COCTaBy YYaCTBYIOUIMX B pPEaKIHWU BEHICCTB, 10
TCIJIOBOMY 3(1)(1)6KTy, 10 N3MEHCHHUIO CTEIICHEH OKUCICHUS XMMIYECKHUX 3.]'I€M€HTOB);

XUMHYCCKUE  JJICMCHTEI, BCIICCTBA,

Teky1as oleHka
(ycTHBIA\IMCEMEHHBIH
0TIpOC)

XapaKTepu30BaTh (OMHMCHIBATH) OOMIME U CreH(UIeCKHe XUMHYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPKIAS ONMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUH;

Teky1as oleHka
(ycTHBIA\TMCHMEHHBI#H
OTpOC), pelIeHue 3a1a4

COCTaBIISITh YPAaBHEHUS 3JIEKTPOJUTHYECKON JMCCOLMALNKN KHCIIOT, IIEeNoYed U
coJIel, TOJIHBIE M COKpaméHHbIE YpaBHEHHUS peakuuii MOHHOrO0 OOMeHa, YpaBHEHUS
peaxIuii, TOATBEP)KJAIOIINX CYIIECTBOBAHNE TeHETHYECKOH CBS3M MEXIY BEIIECTBAMU
Pa3IMYHBIX KIACCOB,

Texkymiast orieHKa
(ycTHBIA\IMCHMEHHBIH
0IpoC), MPaKTUUECKUE U
n1abopaTopHbIe paboTHI

PpacKpbIBaThb CYIIHOCTb
MOCPEACTBOM COCTABJICHUA 3JICKTPOHHOT'O OanaHca 3THX peaKuHﬁ;

OKHUCJINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHi/i

Tekymiast orieHKa
(ycTHBIA\IUCBMEHHBIH 0NPOC
— peleHue 3a/1ay)
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IIPOTHO3UPOBATH CBOWCTBa BEMIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA,

Texyias oneHka

BO3MOXHOCTH MPOTEKAHM XUMHUYECKUX IIPEBPAILCHUH B PA3IMYHBIX YCIOBHAX; (ycTHbI\TMCHMEHHBIH
011poc)
BBIYHCIIAT OTHOCHUTENIBHYIO MOJISKYJSIDHYFO M MOJUIPHYIO MAacChl BEILECTB, Texkymas oneHka
MacCOBYIO JIOJIO XMMHYECKOTO 3JEeMeHTa 1o (opMmyse COeAnHEHUs, MacCOBYIO JOJIIO (ycTHBI\THCHbMEHHBIIH

BCLICCTBA B paCTBOPE, IPOBOAUTH paC‘-IéTLI IO YpaBHCHUIO XUMHYCCKOM pcakuu;

OTIPOC), pellIeHue 3a1a4

cOOMIOaTh TpaBWia IIOJB30BAHUS XHUMHYECKOW IOCYZOH W 11a00paTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBWIa OOpalleHHWs C BELIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSMH TI0 BBIITOJHEHHIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHIO
coOmpaHuIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U yTIIEKHUCIIOTO Ta3a);

Tekymas onieHKa
(ycTHBIA\TICHMEHHBIH
ompoc), 1abopaTopHbIE 1
MIPaKTHIECKHE PaOOTHI

MIPOBOJIUTH pPEAKIUH, IOATBEP)KIAIOIINE KadeCTBEHHBIN COCTaB pPa3IMYHBIX
BCIICCTB: PACIO3HABATh OIBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOAMI-, KapOOHAT-,
¢docdar-, cunukar-, cynbdhar-, TUAPOKCH-HOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPTAaHNUECKUX BEIIECTB;

Tekymas onieHKa
(ycTHBIA\TMCHMEHHBIH
ompoc), 1abopaTopHbIE 1
HpaKTHYeCKUue padoThI

MIPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON [ESITENbHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, O0OOIIeHHe, CHUCTEMAaTH3alMI0, BBUIBICHWE  MPUYMHHO-
CIEJCTBEHHBIX CBsI3el — M U3y4eHHS CBOICTB BELIECTB M XUMHUYECKUX PEaKIUH,
€CTECTBEHHO-HAayYHBIC METOABI ITO3HAHMS — HAONI0JeHNE, U3MEPEHUE, MOACINPOBAHNE,
9KCIEPUMEHT (peabHBIN U MBICTICHHBIN).

Tekymas onieHKa
(ycTHBIA\TICHMEHHBIH
0Tpoc)

2. TpeOoBaHHsl K BBICTABJICHHI0 OTMETOK 32 IPOMEKYTOYHYI0 ATTeCTALHNIO
[IpomexyTrouHas arrectanus Mo yueOHOMY MPEAMETY IPOBOAUTCS 3a TPUMECTP U y4EOHbIN
rog. B coorBerctBum ¢ VYcrasom IO npu npoBeacHHMM NIPOMEXKYTOYHOM aTTeCTalluu
o0yJaromuxcss IO WTOraM 4YEeTBepTH M 3a TOJ TNPUMEHSETCS ISITHOAJUIbHAs CHCTeMa

OLICHHNBAHUA B BUJIC OTMCTKH.

OTMmeTKa 3a 4eTBEpTh 00YyYarOIIMMCS BBICTABIISIETCSI HA OCHOBE PE3YJIbTAaTOB TEKYILETO
KOHTpoJIsl ycneBaeMocTH. OIleHKa BBICTABISIETCS IpU HalMuuu 3-Xx U Oojee TEeKyLIMX
OTMETOK 3a COOTBETCTBYIOIIMM nepuoa. OOydaromuecs, IpONyCTUBLINE 0€3 YBaXKUTEIbHOU
npuunHbl 50 % ydeOHOro BpeMeHH, He aTTECTYIOTCS [0 UTOraM uyerBepTH. Bompoc 06 ux

aTTECTALMH peraeTcs B pabodyeM MopsKe.

[Tpu mpomycke oOydaromMMcs MO YBaXKHUTENbHOM mpuunHe Oosee 50% yueOHOro
BPEMEHH, OTBOJUMOr0 Ha M3ydyeHHE y4eOHOro IMpeaMera, MPU OTCYTCTBUH MUHHMAaJIbHOTO
KOJINYEeCTBA OTMETOK JJIsl aTTECTALMU 32 YeTBEPTh 00YJaIOLINIiCcS HE aTTeCTyeTcsl.

OOyy4aromuiics,HeaTTeCTOBaHHBIM 10  YBaXHUTEIbHOM IpUYMHE,

MMEEeT TPaBo

OTUUTATHCA MIEAarory 1o y‘le6HOMy npeaAMeTy 3a HpOHYH_ICHHHﬁ MaTepHrall BO BHCYPOUHOC

BpEeMs U POMTH aTTECTALIMIO 32 YETBEPTb.

[Tpr BBICTaBIEHUM OTMETKM IO y4yeOHOMY MpeaAMeTy 3a Yy4eOHBIH Toja cienayeT
YUUTBHIBAaTh OTMETKH 3a 4eTBepTH. OTMeTKa 3a yueOHBIH o/l BHICTABISIETCS KaK OKPYIJIEHHOE

710 1IeJIOT0 YHcia cpeHee apu(MeTHIecKoe YeTBEPTHBIX OTMETOK.
KPUTEPUU U HOPMbI OLIEHKY 3HAHUH U YMEHUH

OBYUYAIOIIUXCSA
YCTHBIH OTBET.
Ouenka "5" craBuTCS, €CIIM YUEHUK:

1.Iloka3piBaeT TIIyOOKOE M TIOJHOE 3HAHME M TOHUMAaHHE BCETO MPOTrPaMMHOTO

Marepuana; IIOJIHOE IIOHMMAaHHME CYIIHOCTH pPacCMaTpUBAEMbIX IIOHATHM, SBICHUH H

3aKOHOMEPHOCTEHN, TEOPUH, B3aUMOCBSI3EH.

2.YMeeT COCTaBUTh MOJHBIM U MPAaBWIbHBIM OTBET HA OCHOBE M3YYEHHOI'0 MaTepHuana;

BBIACIIATH TJIABHBIC ITOJOXKCHUSA, CAMOCTOATCIIBHO TOATBCPIKAATHL OTBET KOHKPCTHBIMU

InpuMepamu, (I)aKTaMI/I; CaMOCTOATCIIBHO U apryMCHTHPOBAHO [ACJIaThb aHAJIN3, O606H.ICHI/ISI,

BBIBOJIbI; YCTAHABJIMBATb MCEKIIPECAMCTHBIC (Ha OCHOBC paHCC HpI/I06peTéHHBIX 3HaHHI>i) u

BHYTPpU HNPCAMCTHBIC CBsA3U, TBOPUCCKU HNPUMCHATH IIOJYUCHHBIC 3HAHUS B HE3HaKOMOM
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CUTYyaIllMH; TOCJIEeI0OBATEIbHO, YETKO, CBA3HO, OOOCHOBAHHO M OE€30ITMOOYHO U3JIararh
y4eOHBIN MaTepHal.

YMeeT cocTaBisATh OTBET B JIOTMYECKOW MOCIEAOBATEIbHOCTU C HCIOIb30BAaHUEM
NPUHATOH TEPMUHOJIOTUU; JeNaTh COOCTBEHHBIC BBIBOJBI; (OPMYJIHPOBATH TOYHOE
ONPEACIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATUM, 3aKOHOB, TEOPUA. MOKET IpU OTBETE HE
MOBTOPSITh JIOCJIOBHO TEKCT Yy4yeOHWKA; H3Jaratb, MarTepuan JIUTEPaTypHBIM S3BIKOM;
MPaBWIBHO U  OOCTOATENBHO OTBEYATh HA JOMOJHHUTEIBHBIC BOIPOCH  YUUTEIS,
CaMOCTOSITEIbHO M PAlMOHANIBHO HCIIOJNb30BAaTh HAIUIAJIHBIE IOCOOUS, CIPAaBOYHbIE
MaTepuasbl, yueOHUK, TOMOIHUTEIbHYIO TUTEPATYPy, IEPBOUCTOUHUKH; IPUMEHATH CUCTEMY
YCIIOBHBIX 0003HAYEHMI MTPH BEICHUU 3aMKCEH, COMTPOBOXKIAIONINX OTBET; UCIOIb30BaTh IS
JI0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOJIOIEHUH U OIBITOB.

3.CaMOCTOSITEIPHO, YBEPEHHO W O€30IMO0YHO NMPUMEHSIET IOJIyYCHHBIC 3HAHUS B
pelieHny nmpooieM Ha TBOPYECKOM YPOBHE; JOMYCKaeT He 00JIee 0JJHOr0 HeouETa, KOTOPBIH
JIETKO HCIPABISIET MO TPEOOBAHWIO YUUTENS; MMEET HEOOXOJMMBIC HABBIKM pPAaOOTHI C
npubopaMu, dYepTeIKaMH, CXeMaMHu, TpaduKaMu, KapTaMH, COIYTCTBYIOIIUMHU OTBETY,
3aMMcH, COMPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBuTCS, €CIIN YUCHUK:

1.IToka3bIBaeT 3HAHUSI BCETO M3YYEHHOI'O MPOTPAaMMHOr0 MaTepuana. J[aét monmHslii u
MPaBWJIbHBIN OTBET Ha OCHOBE M3YyYEHHBIX TEOPHUH; IOMYCKAeT HE3HAYUTENIbHbIE OLUIUOKU U
HEJOUETHl MPU BOCIPOM3BEACHUU M3YUYEHHOT'O MaTepuasia, HEOOJbIINE HETOYHOCTH MpU
WCIOJIb30BAHUM HAyYHBIX TEPMHHOB WM B BBIBOAAX, OOOOIIEHUSX W3 HAOJIOICHUH.
Marepuan wu3nara€T B ONPEACIEHHOW JIOTMYECKOW IOCIEI0BATEIIBHOCTH, IPU HTOM
JOIYCKaeT OAHYy HerpyOyro omuOKy wim He Ooiiee IBYX HEIOYETOB, KOTOPHIE MOXKET
WCIPABUTh CAMOCTOSATEIBHO MPH TPEOOBAHWM WM HEOOJBIIONW IMOMOIIM TIPEIoIaBaTes;
MOATBEPK/IaeT OTBET KOHKPETHBHIMU MPUMEPAMHU; MIPABUIIBHO OTBEYACT HA JOIMOJHUTEIbHBIE
BOIIPOCHI YUUTETIS.

2.YMeeT caMOCTOSITENIbHO BBIJIEIATh IJ1aBHBIE MOJIOKEHUSI B U3YUYEHHOM MaTepHale; Ha
OCHOBaHMU (akTOB ¥ TMpUMEpOB 0000maTh, JelaTh BBIBOABL. Y CTaHABJIMBATH
BHYTPHUIIPEIMETHBIE CBSI3H. MOXKET TPUMEHATHh TMOJYYCHHBbIE 3HAHHWS HAa TPAKTHUKE B
BHJIOM3MEHEHHOW CHTyalluM, COOJIIOJaTh OCHOBHBIE TIpaBWja KYJIbTYpbl YCTHOW peyH;
WCIIOIB30BaTh MPU OTBETE HAYYHBIC TEPMUHBI.

3.He oOnamaer mOCTAaTOYHBIM HAaBBIKOM pabOTBI CO CIPABOYHOM JIUTEpPATypOH,
y4eOHUKOM, TEPBOUCTOYHUKOM (TIPABUILHO OPUEHTUPYETCS, HO paboTaeT MEeIJICHHO).

Ounenka "3" craBUTCS, €CIIN YUEHUK:

1.YcBanBaeT OCHOBHOE coOfepXkaHHE Yy4eOHOro Marepualia, HO MMeeT MpoOenbl, He
MPENSATCTBYIOLIME JAIbHENIIEMY YCBOSHHUIO MPOTPAMMHOTO MaTepHaa.

2.Wznaraer maTepuaJl  HECHUCTEMAaTH3UPOBAHHO, (parMeHTapHO, HE  Bceraa
MOCJIeIOBATEIFHO; MOKA3bIBACT HEIOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTIEIBHBIX 3HAHWUU U
yMEHUH; c7abo apryMEeHTHUPYET BBIBOABI W OOOOIIEHHUs, IOMYCKAeT OMMUOKH TpU HUX
(hopMyTUpOBKE; HE HMCIOJIB3YeT B KAadeCTBE JI0KA3aTEIhCTBA BBIBOJBI M 0000IIEHUS W3
HaONIIOJICHUH, OMBITOB WU JOMYCKAeT OIIMOKHM TpU HUX U3JIOKEHUHU; HaéT HEUYETKUE
ONPEACIICHUS ITOHITHH.

3.UcnpIThIBaeT 3aTpyqHEHUS] B NMPUMEHEHWW 3HAHHMM, HEOOXOAMMBIX MJIsi PEIICHUS
3a/1a4 pa3IUYHbIX TUIIOB, MPAKTUYECKUX 3a/IaHUi; IPU 0OBSICHEHUU KOHKPETHBIX SBICHUN HA
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OCHOBE TEOpPUH M 3aKOHOB; OTBEYACT HEMOJHO HA BOMPOCHI YUWUTENsI WJIA BOCIHPOU3BOIUT
coJiep’)kaHuEe TeKcTa Y4yeOHMKAa, HO HEJIOCTAaTOYHO TOHHMAeT OTAEIbHBIE IIOJIOXKEHUS,
HMMEIOIIUE BaXKHOE 3HAUEHHUE B TOM TEKCTE, I0MYCKasi OAHY-/ABE rpyOble OMINOKH.

Onenka "2" craBUTCS, €CIIM YUCHUK:

1.He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COZEp)KaHUE MaTepHaja; He 3HAaeT WM He
MOHMMAET 3HAYUTEIbHYI0 YacThb NPOTPaMMHOIO MaTepHaja B Ipelenax IOCTaBICHHBIX
BOIIPOCOB; HE JIEJIaeT BHIBOJIOB M 0OOOIICHUH.

2.Nmeet cnabo chopMUPOBAHHBIE U HETONHbIC 3HAHUS, HE YMEET MPUMEHSITh UX MpU
pelIeHnr KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3a/1aHuii 110 00pasily.

3.Ilpu oTBeTe Ha OJUH BOMPOC AOMYycKaeT Oojee ABYX I'pyObIX OMIMOOK, KOTOpbIE HE
MOJKET UCIIPABUTD JaKe MPU MOMOIIU YUUTEIIS.

IIpakTuHyeckue u JadopaTopHble padoThl.

OueHka «5» cTaBUTCS B TOM ClTy4ae, €Clid yJaluics:

a) BBHIMOJHWI paboTy B TMONHOM O0OBEME C COONIIOJCHHEM HEoO0XOIUMOU
MOCTIeIOBATEIFHOCTH IPOBEICHUS ONBITOB U U3MEPEHHIA;

0) CcaMOCTOSTENTbHO U pAIMOHAIBHO BHIOpall M TMOATOTOBWJI Ui OIbITa BCE
HeoOxouMoe 000pyI0BaHKE, BCE OMBITHI IPOBEI B YCIOBUSAX M PEXKUMAaX, 00ECIICUNBAIOIINX
MOJIy4YeHHUE Pe3yIbTaTOB U BHIBOJOB C HAUOOJIbIIEH TOYHOCTHIO;

B) B MPEACTABICHHOM OTYETE MPABWIBHO W AaKKypaTHO BBINIOJHUJI BCE 3aIlUCH,
TaOIUIIBI, PUCYHKH, YEPTEIKH, IPa(UKH, BEIYUCICHHS U ClIEJIall BEIBOJIBI;

I') IPaBWJIbHO BBIIOJIHUII AHAJIU3 OTPEIIHOCTEH;

1) cobroaan TpeboBaHusi 6€30MacCHOCTH TPY/Ia.

Ouenka «4» CTaBUTCH B TOM CJIy4ae, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OLICHKE 5, HO:

a) OMBIT TPOBOAWICS B YCJIOBUAX, HE OOECIEUMBAIOIIMX JOCTATOYHOH TOYHOCTH
HU3MEpEHUI;

6) ObLIO JOMYIIEHO JBa-TPU HejaodeTa, WM He Oosee 0olHOM HerpyOoil ommOku u
OJTHOTO HeJloueTa.

Onenka «3» craBuTcsl, eciu paboTa BBINOJHEHA HE MOJHOCTbIO, HO 00BEM
BBITTOJIHEHHON YacTH TaKOB, YTO MOKHO CJENIaTh BBIBOJIBI, WJIM €CIIM B XOZ€ MPOBEIACHUS
OTIBITa M I3MEPEHU OBUIN JIOTYIICHBI CIETYIONIHE OINOKH:

a) OIBIT TPOBOJWICS B HEPAMOHAIBHBIX YCIOBHSX, YTO TNPHUBEIO K TOJIYYCHHUIO
PE3yJIbTaTOB C OOJIBIIEH MOrPEIIHOCTHIO,

0) win B oT4eTe OBLTM JOMYIIEHBI B OOIIEH CIOKHOCTH HEe Oonee NBYX OmHUOOK ( B
3alUCAX EIUHMIl, M3MEPEHUsX, B BBIUMCICHHUAX, rpadukax, Tabimnax, cxemax, aHaluze
NOTPEeUIHOCTe W T.A.), HE NPUHUUNMAIBHOIO JJIs JaHHOM paboThl XapakTepa, He
MOBJIMSBIINX HA PE3YJIbTAT BBIIOIHEHNS,

B) WJTM HE BBITTOJIHEH COBCEM WJIM BBHINTOJIHEH HEBEPHO aHAJIM3 ITOTPEITHOCTEMH,

) WK paboTa BHIMOJIHEHA HE MOJIHOCTHIO, OHAKO 0OBEM BBITIOJTHEHHOW YacTH TaKOB,
9TO TIO3BOJISIET TIONYYHUTh TIPABWIIBHBIE pPE3ylbTaThl W  BBIBOABI 10  OCHOBHBIM,
MPUHIIUIIHATIFHO BAXKHBIM 3a71adaM paboTHI.

Ouenka «2» CTAaBUTCH B TOM CIIy4ae, €Cliu:

a) paboTa BBINIOJIHEHA HE TMOJHOCTBbIO, U OOBEM BBHINOJIHEHHOW 4YacTH paboThl He
MO3BOJISIET CAETATh IPABUIIHHBIE BHIBOJIBI,

0) WK OMBITHI, U3MEPEHUS], BEIUMCIICHUS, HAOMIOACHUS IPOU3BOIMIINCH HEMTPABUIIBHO,
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B) WK B XOj¢ pabOTHl U B OTYETE OOHAPYXWJIHCh B COBOKYIMTHOCTH BCE HEJOCTATKH,
OTMEUYECHHBIE B TPEOOBAHUIX K OIICHKE «3».

B Tex cayyasix, KoOrga yd4yamuiici IOKa3aJ OPUIHHAJbHBLIA M Haubdojee
PAUMOHAJIBLHBINI MOJAX0/I K BHINOJHEHHIO Pa00Thl U B Mpolecce padoThl, HO He H30exKal
TeX MM WHBIX HEJOCTATKOB, OI[€HKA 32 BBINOJHEHHE PA0OTHI 10 YCMOTPEHUI) YUUTEJIA
MO3KeT OBITH MOBBINIEHA 10 CPABHEHHIO € YKA3aHHBIMH BbIIIIE HOPMAMHU.

Tecr

OTmeTKa «5» CTaBMTCH, €CIM YYCHUK BBINOJHWI mpaBuiibHO oT 80% 10 100% ot
o0wiero umnciia 0awioB

OTmeTKka «4» CTaBUTCS, €CIM YYEHUK BBINOJHMWI TpaBwibHO oT 70 % mo 80% ot
o01iero umnciia 0awIoB

OtmeTKa «3» CTaBUTCA, €CIIM YYEHHUK BBIMONHWI npaBuwiibHO oT 50 % mo 70% ot
o01ero uncia 6amuioB

OTrMeTKa «2» CTaBUTCS, €CJIM YUYEHUK BBIIOJHWII IpaBwiibHO MeHee 50 % oT obiero
yuciia 0aJUI0B WM HE IPUCTYNMI K padoTe, WM He IPEICTaBUII Ha IIPOBEPKY.

3. I'pa¢uk KOHTPOJIBbHBIX MEPONPUSITHIA.
KoHTpoIbHBIE MEPOTIPUATHS TI0 YICOHOMY MPEAMETY « XHUMHUSI»:
8 kmacc: Ha 9,19, 25, 32 y4eOHBIX HEeAeNIsIX
9 kmacc: Ha 4, 9, 21, 31 y4eOHBIX HEeIEIsIX
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