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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOJaBaHus Y4eOHOTo
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O IENSIX, O0IIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M PAa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHaBIMBAaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpKaHHE,
MpeayCMaTpUBaET PACHpPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM W TeMaM MPOrpaMMbI 1O XHWMHUH, OIpEAessieT KOIUYECTBEHHBIE U
KauyeCTBEHHbBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommuxcs, ONpeneNseT BO3MOXKHOCTU MpeaMeTa JJis
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3yibTaraM OOy4YeHHS XHMHH Ha YpOBHE IeJield M3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYaroulerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUS.

3HaHWE XMMHU CIYXUT OCHOBOH IJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HopMHUpPyEeMbIe XUMHUEH MPECTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPrUM ¥ 00 HBOJIIOLMU BEIIECTB B MPUPOAC, O MyTAX PEIICHHUS TII0OATBEHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET pealu3ali  BO3MOXXHOCTEH JUIsl  CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIUOHATBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHOH J1eATEeNbHOCTH,
OKCIIEPUMEHTAJIBbHBIX W HCCIENOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKU3HM, TaK U B POGECCHOHATBLHON ACSITENEHOCTH;

3HaKOMHUT CO CMENU(UKON HAyIHOTO MBIIIICHHUS, 3aKJIabIBA€T OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4yHBIM 3HAHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBlieHUs B 00YYEHUU XUMHHU 00ECIeUMBAIOTCS CIIELU(PUKON
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAaroruuyecku
aIaNTUPOBAHHBIM OTpaKeHHEM 0a30BOVM HAYKH XMMUHU Ha OMPEACIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCA CUCTEMBbI TEPBOHAYAIBHBIX TOHATUN XHWMHUH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuro. CopepxaHue CKIaJbIBA€TCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI MOHATHUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMM BEIIECTB B
pacTBOpax.

Teopernyueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HSMIUPHUYECKU
MOJIyYEHHBIX WU OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHHU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTAaBILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMHUM MIPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHBIX YYEOHBIX NpeaMeToB: «OKpyX aroluid MUp»,
«bunonorus. 5—7 xknacce» u «Pu3uka. 7 Kmace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESATENbHOCTH YEJIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOrO
XapaKkTepa, si3bIka HayKd, B IPHUOOIIEHUH K HAyYHBIM METOJIaM MO3HAHUS MpU
M3YYEHUHU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHHMA M HMX NPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHHUS
BaYKHOE 3HAYEHHUE MPUOOPENU TaKUE LETH, KaK:

— (OpMHpPOBAHUE HWHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJ€HHOCTb OOy4YeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOIIECHUE
00y4JaromuXxcsi K CaMOCTOSITEILHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecrieyeHWEe  YCJIOBHMM,  CIHOCOOCTBYIOIIMX  NPUOOPETEHHIO
oOyJaronMMuUCsl ~ OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMI), MUMEIOIIUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

— dopmupoBanue o00ImEeH (QYHKIIMOHATIBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSCHATH U OLICHWBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh MX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— (¢opMupoBaHue y OOy4aroUMXcsd TyMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctasisieT 136 yacos: B 8 kinacce — 68 yacoB
(2 yaca B Hememo), B 9 kimacce — 68 wyacoB (2 dYaca B HEJICHIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuu. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tema u BemiecTBa. PU3HUECKHE CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSTHUE
BeniectB. [loHsATHE 0 METOAX NO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XMMUYECKUX
aneMeHTOB. [IpocThie 1 ClIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Momb. MousipHas Macca.  BzauMocBs3sb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHUS MacChl BEIIECTB. XHMHYECKHUE YpaBHEHUS.
Knaccudukanys XuMuYeckux peakiuuid (COeIUHEHUS, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamu oOpamieHus ¢ J1aboOpaTOpHbIM OOOpPYIOBAHHUEM, HW3YUYEHUE U
onucaHue (PU3NYECKUX CBOWCTB O0Opa3l[OB HEOPraHWYECKHX BEUIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTyNKE, KUIEHHE M KOHJEHCALMS BOJbI) U XMMUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKM, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIOJEHUE M ONMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xejesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoO0OB pa3iesieHus: CMECEi: C
MOMOILIbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIIAPUBAHUE,  JUCTUIUISALUA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKUA IIOBAPEHHOW COJU, HAOIIOJECHUE WU
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTeId HEOPrAaHUYECKHX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT U pocToe
BeuiecTBo. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrnocoObl
MOJIYYEHHS] KHUCJIOpoJa B JabOpaTOpud W MIPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOaA.

TernnoBoit 3pPexT XuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- M DHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUJIEHHE MapHUKOBOTr0 3(pdekTa, pazpylieHne 030HOBOTO CIOSI.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue CcBouMcTBa BOABI. Boma kak pactBoputenb. PacTBopsl.
HacellieHHbIE M1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas [1os1 BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B KU3HU yesoBeka. KpyroBopot
BOJIbI B PUpPOJIE. 3arpsA3HEHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIENTOYM M HEPACTBOPUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. dusznueckue
1 XUMHYECKHE CBOMCTBa KHCIOT. Psim aktuBHOCcTH MeTauioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUZOB M OIMCAaHWE HX CBOWCTB, IOJy4€HHE, COOMpaHHE,
pacrio3HaBaHWE€ U H3Yy4YE€HHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHNE BUIEOMATEPHATIOB),
HaOmoAeHne O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTE PacTBOPEHHS BEUIECTB C Pa3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIEJIOYEH, HU3YUYEHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METAJIAMH, PEAKIUN HEUTPATIU3aLUK, ITOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOIO METajla JpPYyrMM W3 pacTBOpa COJIM, pPELICHUE
DKCIEPUMEHTAIIBHBIX 3aJad N0 Teme «BakHeWlune KIacChl HEOPTaHWYECKUX
COETUHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NEpUOAa U TPYNIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.
3nauenue Ilepuogmyeckoro 3akoHa U llepuonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA pa3BUTHA Hayku W npaktuku. J[. 1. Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (NOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX ~PEAKIUI
(ropenue, peakliy pa3IoKeHUs], COETUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJIBI,
MTOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

Ilepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. 1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAIbLUUSI H HX
COCAMHEHN B COOTBETCTBMU C TNOJIOKEHHEM 3yeMeHTOB B llepnomnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCHMOCTb CBOWCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHWUYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEaKLUU BEIIECTB, MO TEIUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XxuMU4YeckoM peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHMYECKMX peakuusx. IloHATne O TOMOreHHBIX U



reTeporeHHbix peakuusx. [lonarne o karanuse. IloHsATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIHAIONIME HA CKOPOCTb XUMHUYECKON peakluu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIB30BAHUEM METOAA
AIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunu wmoHHOrOo OOMeHa. YCIOBHUS MPOTEKAaHUS PEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIIECTB — META/UVIOB U HEMETa/UIoB (rpaduta U ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, IpOIEcca TUCCOLMAIMU KHUCIOT,
1Ies104eil ¥ coJiel (BO3MOXKHO MCIOJIb30BAHUE BUAECO MAaTEPUAIIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3oKeHHs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEAKUUW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeIMHEHUA

OO6miass xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE cTeNeHn okucieHus. CtpoeHue u (pu3nv4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C MeTaJJIJaMH, HEMETalllaMH, IIejao4aMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMUYECKUE CBOMCTBA, MOJyYEHUE, IpUMEHEHUE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M 4YeJOBeKa. BakHeWIlne XJIOpHuabl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHN OKHUcieHus. CTpoeHne u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMHUYECKue CBoMcTBa (0O0IMe Kak TMpeACTaBUTEN Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MPOMBILIIEHHOTO
crnoco0a moxy4yeHus:i cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs! Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ COoeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arps3HEHUE OKPYXKAIOILEH Cpe/ibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. A30T, paclpoCTpaHEHHE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero (pu3nUecKre 1 XuMUIECKIEe CBOWCTBA, MOJyYeHUE U IPUMEHEHHE.
Conn aMMoOHUS, UMX (U3MYECKME U XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THAs KHCIIOTA, €€ MOJYyYCHHUE,
¢usznyeckue W XHUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCJIOT M crnenuduyeckue). Mcrnoib3oBaHUE HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHni. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE T0XKIH, 3arpsI3HEHNUE BO3yXa, TIOYBBI
u BogoémoB). Docdop, amnorponHbie Moaudukauu dhochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun  docdopa (V) u  dochopHas KuCIoTa,
¢usnyeckue U XUMUYECKUE CBOMCTBa, noydenue. Mcnons3oBanue pocdaToB B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

O6mass  xapaktepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, alUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE W XHUMHYECKUE
cBorictBa. Ajncop6uusa. Kpyrosopot yriaepoaa B npupoje. OKCUIBI yIiieposa,
X (U3NYECKHE M XMMHUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas kuciota U €€ CoiaM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonbs3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TOHATHS OO0 OpPraHUYECKUMX BEIIECTBAX Kak o
COCIMHEHUSIX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucinora). IlpupoaHble HMCTOYHMKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEpepadOTKu (OEH3MH), UX POJIb B OBITY
Y TPOMBIIUIEHHOCTH. [IoHATHE 0 OMONOTMYECKH Ba)KHBIX BEILECTBAX: JKUpPaX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcusie kpeMuus (IV) u kpemaueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 0€30macHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOU
KHUCJIOTHI, TPOBEICHNE KaUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOII0IEHUE
NPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpaXxarolue (pU3nyeckue U XMMHYECKHE
CBOMCTBa TaJOr€HOB M HX COEIUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJO0B (TalOreHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3y4YECHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaOJMI0JIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HAaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMU a30Ta, (pochopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHANIOB), oOpa3lamMu
a30THBIX U PochHOpHBIX yIOOpEHUH, MoJiydeHue, coOupanue, paclio3HaBaHUE U
U3y4YeHHE CBOICTB aMMMaka, MPOBEJECHHUE KAueCTBEHHBIX pPEaKIUid Ha HOH



aMMoHMA U  (QochaT-MOH U H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBE KOHLUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEABIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7copOLMU PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHUBOra3a, MOJy4YeHHE, COOMpaHUE, Paclo3HABAHHE U H3YYEHHE CBOMCTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3YyYEHUE IPU3HAKOB HX IIPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW IPOMBIIIJICHHOCTH, PEIICHHE HKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTa/luIbl M X COCAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHUX JJIEMEHTOB — METauIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucteMe XMMHYECKUX dJIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metauinaeckas
CBSI3b M METAJUIMYECKasd KPUCTAJUIMYECKAs PEMIETKA. DINEKTPOXUMUUYECKUN Psif
HalpsUKEHUM MeTaIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuiaBbl (CTallb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B ObITY U TPOMBIIUIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (HAa MpUMeEpe HATpus M
kanug). OKcuabl U TUAPOKCUABI HaTpusl W Kanus. [IpumeHeHue menoyHbIxX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXkAcHUE B mnpuponac. PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa MarHus W Kajblius. BaxkHeWmmwe coeauHEHUS KalbIus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHne B llepuonnueckoll cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XUMHUYECKUE CBOMCTBA amtoMuHUs. AMQOTEpHBbIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKUEe cBoMcTBa xene3a. OKcuabl, TuapoKkcuabl u comu skenesa (II) u
xenesa (III), ux cocra, CBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaTIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKLINI HA MOHBI: MAarHus, KJIbIUs, aJFOMUHUS, [IMHKA, J)KEJIe3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE IMPOLIECCOB
OKpalllUBaHUsl TJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA LIMHKA, PEUICHUE IKCIIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mexcnpeomemmnbnie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE OHITHS: HAyYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHUE  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (U3UYECKHE BEJIMYMHBI, €IUHUILIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH HOBEACHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUuil |
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0, IOHUMAaHUA 3HAYECHUS] XUMUYECKOH
HayK{ B U3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOpPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTH
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4eOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE IOBEICHHE W TOCTYIIKH CBOMX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs INPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPENIOH, O POJIM XMMHUHU B TTIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMBbIC MJII OOBSICHEHMsS HAOJI0JAEMBbIX IIPOILIECCOB H
SABJICHUM, MMO3HABATEIbHOW, MHMOPMAILIMOHHON M YWUTATEIbCKOM KYJBTYpPbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHOM padOThl € Y4YEOHBIMH TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypoi, JOCTYNHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO W TO3HAHUIO, JIIOOO3HATENHbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUI U
HENpUATHE BpEAHbIX NPUBbIYEK (YHNOTPEOJIEHUS aJKOIois, HAPKOTHKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS TMpaBuUi  O€30MacHOCTH TP
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCHIUTAHMA:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEeKTOPUM NPOJOJDKEHHA O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HMCTOUHHKY
KU3HU Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBwyl OE30MACHOTO TMOBEACHUS NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3/I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOW CpENou, s
MOBBIIICHHUSI YPOBHS JKOJOTMYECKOM KYJIbTYpbl, OCO3HaHUS TIJ00aIbHOTO
XapakTepa HSKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTeMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUM M3 JTUX MPEAMETOB  (POPMHUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),
KOTOpble O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHUIO U OCYLIECTBICHUIO yU€OHOM 1E€ITEIbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSA

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HCIMOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMHU MOHATUSIMHU ), UCHIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUHM [ KiIacCU(pUKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peakiMii, yCTaHaBIUBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OObEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh I[IUPOKO MPUMEHSEMbIE B XHMHH MOJEIIbHbIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKasi popMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJEIBHBIX  TNPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaThb  CYIIECTBEHHbIE IPU3HAKU HU3y4aeMbIX OOBEKTOB  —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCI0Ib30BaTh MMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH M MPOBEICHUIO
YUYEHUYECKUX HSKCIIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HUHPOPMALIUIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYH0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpkKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHble METO/bI M 3aPOCHI IPHU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW AKTUBHOIO WCIIONb30BAHUS PA3IMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAJBHYIO (OpPMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE UCIONb30BaTh W aAHAIM3HPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJaBaTh BOINPOCHI (B Xoje Auanora u (Wiv) JUCKYCCHUHU) TO
CYLIECTBY 00CYyKHaeMoil TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpE3yJbTaThbl IO3HABATEILHON
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaTOpHOTO
OTIbITA, JTA0OPATOPHOHN PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unvii  (0OCyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETIeHHEe KPUTEPUEB IO OLECHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe NeiiCTBUSA:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TIO3HABATEJIbHBIX 33J]a4, CAMOCTOSTEIbHO COCTaBIIATh WIIM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM



MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM LI, YMEHHE
WCIIOJB30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBHH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIep>KaHus, YCTaHOBJICHHOTO JaHHOM (eaepaibHOl paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE O0YYarOIIMMHUCS HAay4YHbIE 3HAHMS, YMEHUS U CIIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
HNEATEIIBHOCTH 110 MOJIy4EHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K konmy oOydenus B 8 kijacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCSI YMEHHIA:

e PACKPBIBATb CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL ATOMHAS
U MOJIEKYJSIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJI,  KHCIOTa,  OCHOBaHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLMs pEeaKlMii: peaKIui COCIMHEHUS, PEAKLIUH Pa3I0KECHHUS,
peaKkuMM 3aMElIeHUs, peakuuu OOMEHa, SK30- M JHJI0TEPMHUYECKHUE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIoi
aToma, aToMHas opOWTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJISIpHAas M HENOoJIApHAs KOBAJEHTHAs CBs3b, MOHHAA CBSA3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATUM U
MPUMEHSThH ATU TTOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUIA;

e HCMOJb30BATh XUMHUYECKYI) CHUMBOJMKY [JIsl COCTaBiieHUs (HOpMys
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAaccy
COEIMHEHUI Mo QopMyliaM, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHa ABOTaapo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3iMyaTh TMOHATUS «rJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)y, mamnsie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MeHnpzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIllee YHucio
AJIEKTPOHOB U paclpeIeICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHAE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MOpUMEpPaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX
MIPEBPAIICHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMEHTa Mo Qopmyse
COCMHEHHUs, MAacCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MIPOBOJIUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATh OCHOBHBIC OTICPAIIMA MBICITUTEIBHON JEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOJOJCHUE, HU3MEpEHue,
MOJICTUPOBAHUE, SKCIIEPUMEHT (peaybHbIN U MBICIICHHBIN);

CIEIOBATh TMpPABWJIAM  IOJB30BAHUS XHUMHUYECKOM MOCYyIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH 110 BBIMIOJTHEHHUIO
Ja00pATOPHBIX XMMHUYECKUX OMBITOB IO TMOJYYEHUIO M COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacrio3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TMOMOIIbIO
WHJIUKATOPOB (JTakMyc, peHondTaaentH, METUIOPaHK U APyTHUe).

KOHIy 0OyueHHs B 9 KJiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBs3b, TEIIOBOM
3 dekT peakiuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKIINH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaJUIMUecKass pem€Tka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
MPUMEHSITh 3TH MOHSATHUS MPU OMKMCAHUH BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XMUMHUYECKYIO CHMBOJUKY JUIsl COCTaBJieHUsS (DopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMNpENENATh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHUSIX Pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUWHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBA3M (KOBaJeHTHas, WMOHHAs, MeETaJUIM4YecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi HOHA TI0 XUMHUYECKON GopMmyiie,
XapaKkTep cpeabl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHMA,
THUIT KPUCTAJUTHYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona J[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro TOHMMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUAX AJIIEMEHTOB:
pasnuyaTh MOHATHS «MJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpymnma (b-rpymma)», Mameie W OOJBINHE MEPUOABI, COOTHOCHTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
ANEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIO JJICKTPOHOB H
pacmpeneneHnue WX IO OJJICKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB 3JICMCHTOB M MIX COCIMHEHUN B
mpeaenax MajblX MEPHO0B W TJIABHBIX MOATPYIIT ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIINX B
pEeaKIMy BEMIECTB, MO TEIIOBOMY 3P (hEKTy, M0 U3MEHEHUIO CTeTICHEH
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa TIPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEP)KIAsi OIHMCAHUE
MIpUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUS DJEKTPOJUTHYECKONW JTHUCCOIUAIMN KHUCJIOT,
LIEJI0YEeW W COJIEW, NOJIHBIE W COKpAIIEHHBIE YPAaBHEHHUS PEAKLIHM
HOHHOTO  OOMEHAa, ypaBHEHHMS  pEaKIUi,  IOJITBEPKIAOITUX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMUHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYI0O W MOJSIPHYIO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »JJeMEHTa Mo Qopmyse
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MPOBOJIUTH
pacyETHI IO YPaBHEHUIO XUMHUUYECKON PEaKITNN;

coOyofaTh IpaBUjia  TOJIB30BAHUST  XMMHUYECKOM  MOCYAOoM W
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakKKe IpaBWia oOpalleHust ¢
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSAMH I10 BBITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIISCTB: pPACHO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapObonart-, ¢docdar-, cunukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M WOHBI M3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIC OINEPAlMA MBICIIUTEIILHON JIEITCIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIO,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBS3CH — JUIA M3YYCHUST CBOHCTB
BELIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METOIbI



No3HaHUS — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nunorexa [IOK
' peaxin https://m.edsoo.ru/7f41837c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHe 00 OCHOBAHHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c
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Hroro mo pazneny 30

Paznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bubmuorexa [JOK

3.1
XAMIHCECKHIX STCMEHTOB [ https://m.edsoo.ru/7f41837c

J. 1. MeHaeneena.

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bu6nuorexa [IOK
"
TOTO TI0 pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PeaKIuii
DNEeKTpOTUTHYECKAS
13 JIMCCOLMAITUS. 8 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepucTHKa
2.1 XI/II\IEI‘—IGCKII/)IX BJ'ISMGHTOB 4 1 Bubmorexa IOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
0 P P bubmuoreka [{OK
2.2 XUMHUYECKHUX DJIIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edsoo0.ru/7f41a636
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COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XxapakKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCINHCHUA
Uroro no pazgeny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0uiue cBoiicTBa 4 bu6anoreka LIOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIbL U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Matepuansl B 3 bubnuoreka [IOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo0.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KosanuyecTBO 4acoB
JJIeKTPOHHbIE
OobopynoBanue undgponbie
n| Tema ypoka KonTpoasn | IlpakTnuec
Bcero Touku pocra oOpa3oBaTeJibHbIE
/ ble pa0doThl | KHe padoThbl
pecypchl
n
Undposan
IIpeamer xumun. Ponb xumun B nabopartopmaA No XMMuu bubmoreka [IIOK
JKU3HU YeJIoBeKa. Teia u 1 (yyeHmnyeckan) Hoytbyk https://m.edsoo.ru/ff0d21
BEIIIECTBA NM3BM RAYbook mogenn | Oc
Si 1512
Undposasn
nabopatopus No xmummm bu6mmoreka [IOK
IlonsaTre o MeTOaxX MO3HAHUS B
1 (yyeHnyeckan) Hoytbyk https://m.edsoo.ru/ff0d22
XAMUH
M3BM RAYbook mogenn | 7e
Si 1512
nédposas
[IpakTuueckas padora Ne 1 Hudp
nabopatopusa No xummm bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
. 1 (yyeHmnyeckan) Hoytbyk https://m.edsoo.ru/ff0d23
Y TIPUEMBI OOpaIeHUsI C
5 5 M3BM RAYbook mogenn | dc
1a00paTOPHBIM 000PYTOBAHUEM) Si 1512
Undposan
bu6mmoreka [JOK
YucTele BEMIeCTBA U CMECH. nabopartopua No XmMmum
. 1 https://m.edsoo.ru/ff0d26
Crioco0wI pazfeneHus: cMecei (yueHnyeckasn) HoyTbyk ca
N3BM RAYbook mopgenn | —
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Si 1512

[IpakTrueckas padota Ne 2

Undposan
nabopatopua No xmummm

bubmuorexa [JOK

5 «Paznenenue cmecelt (Ha mpumepe (yueHnueckas) HoyTtbyk https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBAPEHHOU COJIM )» N3BM RAYbook mogenn | c8
Si 1512
Undposan
nabopatopusa No xummm bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI (yueHnuyeckas) HoyToyk https://m.edsoo.ru/ff0d2a
M3BM RAYbook mogenn | 6¢C
Si 1512
Undposan
XUMUUECKUE DJIIEMEHTRI. 3HAKHU nabopaTtopua No Xmmmum bu6mmoreka [IOK
7 (CUMBOJIBI) XUMHUYECKUX (yueHnueckan) HoyTbyk https://m.edsoo.ru/ff0d2b
3JIEMEHTOB M3BM RAYbook mogenn | €8
Si 1512
Undposan
nabopatopusa No xmumum bubmuoreka [JOK
8 [IpocTeie U ClOXKHBIE BEMIECTBA (yueHunueckas) Hoytoyk https://m.edsoo.ru/ff0d2a
M3BM RAYbook mogenun | 6C
Si 1512
Uundposan
nabopatopua no xumun | Bubanoreka [JIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE (yyeHnyeckan) Hoytbyk https://m.edsoo.ru/ff0d2d
M3BM RAYbook mogenn | 50
Si 1512
10 | 3aKoH ITOCTOSIHCTBA COCTaBa Undposan bu6mmoreka [IOK
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BelecTB. XUMU4ecKasi GopMyIa.
BaneHTHOCTH aTOMOB
XAMHUYECKHX DJIEMEHTOB

nabopatopua No xmummnm
(yueHunueckas) Hoytoyk
M3BM RAYbook moaenu
Si 1512

https://m.edsoo.ru/ff0d2ea
e

OTHOcHuTeNnbHasA aTOMHAas Macca.

Undposan
nabopatopua No xummm

bubmuoreka [JOK

11 | OrtHocuTenbHas MOJEKYJISIpHas (yueHuueckasn) Hoytbyk https://m.edsoo.ru/ff0d32
macca M3BM RAYbook mogenn | 3c
Si 1512
Undposan
nabopatopusa No xummm bu6mmoreka [IOK
MaccoBasi 107151 XMUMHYECKOTO
12 S IOMOHTA B COCTIHCHI (yueHnueckan) HoyTtbyk https://m.edsoo.ru/ff0d35
a M3BM RAYbook mogenn | Oc
Si 1512
Undposan
nabopatopusa No xmumum bu6nmoreka [JOK
KomnuuectBo BemiectBa. MoJib.
13 MonsbHAs Macca (yyeHunyeckan) Hoytbyk https://m.edsoo.ru/ff0d52
p M3BM RAYbook mogenn | 30
Si 1512
Undposan
nabopatopua no xumun | Bubaroreka IJOK
dOu3nuecKkue U XUMUYCCKHIE
14 ABTeri. XUMITecKas DeaKIsL (yueHnueckasa) HoyTtbyk https://m.edsoo.ru/ff0d37f
) peakil M3BM RAYbook mopgenn | a
Si 1512
Undposan bu6mmorexa [IOK
[Ipu3Haku u ycnoBusi MIPOTEKAHUS
15 nabopaTopma no XMmum https://m.edsoo.ru/ff0d3a

XUMHUYCCKUX peaKuHﬁ

(yueHunueckas) Hoytoyk

16
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M3BM RAYbook moaenu
Si 1512

3aKOH COXpaHEHHUS MaCChl

Undposan
nabopatopua No xummm

bu6mmoreka [IOK

16 | BemecTB. XUMHUYECKHE (yueHuueckas) Hoytbyk https://m.edsoo.ru/ff0d3b
YpaBHEHHUS M3BM RAYbook mogenn | 88
Si 1512
Undposan
Beruucnenus koauyuecTBa, MacChl nabopatopusa No xummn bu6mmoreka [IOK
17 | BemiecTBa Mo ypaBHEHUSIM (y4eHnueckasn) Hoytbyk https://m.edsoo.ru/ff0d57
XAMUYECKHUX PEAKIINT M3BM RAYbook mogenn | 08
Si 1512
Kiaccudukanms XuMuaeckux Lndposan
2 nabopaTopua no xmmum bubmuoreka [JOK
1g | Peartin (coenmnens, (y4eHnueckan) Hoytbyk https://m.edsoo.ru/ff0d3f3
pa3JI0KEeHUS, 3aMELECHNUS, N3BM RAYbook mogenn | 4
obmena) Si 1512
Undposasn
M. B. JIOMOHOCOB — y4€HBIi1- nabopatopusa No Xummmu bubmmoreka [JOK
19 | osumuxinoneguct. O600IMEHNE 1 (yueHunueckas) Hoytbyk https://m.edsoo.ru/ff0d40
cucTeMaTu3alus 3HaHu| M3BM RAYbook mogenn | c4
Si 1512
Undposan
KonTponbnas padora Nel mo teme nabopatopua no xumun | Bubaunoreka [JOK
20 | «BemrecTBa 1 XUMHYECKUE (yueHnueckan) HoyTtbyk https://m.edsoo.ru/ff0d42

peaKIm

N3BM RAYbook moaenu
Si 1512

90
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Bo3nyx — cMech razos. Coctas

Undposan
nabopatopua No xmummm

bubmuorexa [JOK

21 | Bosmyxa. Kucinopom — snemMeHT u (y4eHunueckan) HoyTbyk https://m.edsoo.ru/ff0d44
npocrtoe BemectBo. O30H M3BM RAYbook mopenn | 8e
Si 1512
du3nYecKre U XUMUYECKUe Hndposas
cBoiicTBa KucI0poa (pea nabopatopua no xumun |  Bubnuoreka IIOK
BOMCTBA KHCIOPO KITUH
22 poAa ip (yueHnueckas) HoyTéyk | https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue
5 M3BM RAYbook mogenn | 14
00 okcuaax 51512
nodposas
Crioco0bl MoJtyueHus: KUCIopoaa Lnop
nabopatopusa No xummn bu6mmoreka [IOK
B J1JaOOpaTOPUH U
23 (yyeHmnueckan) Hoytbyk https://m.edsoo.ru/ff0d49
NpoMbIuIeHHOCTH. [IpuMeHenue
M3BM RAYbook mogenn | 7a
KHCJIOpO/ia Si 1512
TennoBoii 3¢ ekt xumuueckomn LUmndposas
pcaknuu, IMMOHITHE O nabopartopma No XMmmuu Bubnuoreka L[OK
24 | TEepMOXUMHUYECKOM ypaBHEHUH, (yyeHunyeckan) Hoytbyk https://m.edsoo.ru/ff0d47
JK30- U S3HAOTEPMUYECKUX N3BM RAYbook mogenn | 90
peakuusax Si 1512
Uundposan
TornuBo (HedTh, yroiab U METaH). nabopatopva no xumun |  Bubnuoreka IIOK
25 | 3arpsi3HEHHE BO31yXa, CIIOCOOBI (yueHnueckan) HoyTbyk https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalleHUs NM3BM RAYbook mogenu | 4a
Si 1512
26 [TpakTrueckas padota Ne 3 o LUmndpposan bubnuorexa [JOK

TEMC «HonyquI/Ie u CO6I/IpaHI/IC

nabopaTopus nNo XMmmum

https://m.edsoo.ru/ff0d4ae
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

KHUCJIOpOJa, U3YYEHHE €TO
CBOWCTB»

(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu
Si 1512

N

BO,Z[OpO,I[ — OJIEMCHT U IIPOCTOC

Undposan
nabopaTtopuma No xmummnm

bubmuoreka [JOK

27 | BemecTtBo. HaxoxneHue B (yueHnueckan) HoyTbyk https://m.edsoo.ru/ff0d4d
npupoje N3BM RAYbook mogenm | dO
Si 1512
Undposan
dusnueckue U XUMHUYECKUE nabopaTtopua No Xmmmumu Bubmuoreka I_[OK
28 | cBoiicTBa Bogopoaa. [Ipumenenune (yueHnueckasn) HoyTbyk https://m.edsoo.ru/ff0d4d
BOJIOpOJIA N3BM RAYbook mogenn | dO
Si 1512
Undposasn
nabopatopusa No Xxummm bu6nmoreka [JOK
29 | TloHsATHE O KHCIOTAX U COIAX (yueHunueckas) Hoytbyk https://m.edsoo.ru/ff0d50
M3BM RAYbook mogenn | d2
Si 1512
Undposan
nabopatopusa No xmummm bu6nmoreka [JOK
CrniocoObl nostydeHus BoAOpoaa B
30 (yueHnueckas) Hoytbyk https://m.edsoo.ru/ffod4d
naboparopuu
M3BM RAYbook mogenn | dO
Si 1512
[IpakTuyeckas padora Ne 4 o Undposas
bu6mmorexa [IOK
teme «[lomydyenue u cobupanue nabopartopua No Xmmum
31 https://m.edsoo.ru/ff0d4f4

BOJIOPO/Ia, U3yUEHHUE €ro
CBOWCTB»

(yyeHmnyeckan) Hoytbyk
M3BM RAYbook moaenu

2



https://m.edsoo.ru/ff0d4ae2
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Si 1512

Mosipablii 00bEM ra3oB. 3aK0H

Undposan
nabopatopua No xmummm

bubmuorexa [JOK

32 ABOrazno (yueHunueckas) Hoytbyk https://m.edsoo.ru/ff0d54
BOT'
AP M3BM RAYbook mogenn | 2
Si 1512
.. oBa
Brruuncienns o0béMa, KOJIMYECTBA Lndposan
eIIECTRA 434 [0 €0 H3BECTHO nabopartopua no Xmmum Bu6nuorexa [{OK
BEIIECTBA ra3a 10 €ro U3BECTHOM
33 R Y (yueHunueckas) Hoytoyk https://m.edsoo.ru/ff0d55
o y pett M3BM RAYbook mogenn | a0
ObbeMy Si 1512
Breruncienusa 005EMOB ra30B IO Lndposan
nabopatopusa No xummn bu6mmoreka [IOK
YpaBHEHUIO PEaKIIMN Ha OCHOBE
34 S AKOHA OB LEMHEX OTHOMICHI (yueHunueckas) Hoytbyk https://m.edsoo.ru/ffod57
M3BM RAYbook mogenn | 08
rasos Si 1512
Undposan
nabopaTopua no xmmun bubmuoreka [JOK
dusznyeckre ¥ XUMHUYECKHE
35 CBOICTBA BOIEI (yyeHnyeckan) Hoytbyk https://m.edsoo.ru/ff0d58
A M3BM RAYbook mogenn | 7a
Si 1512
Uundposan
. nabopatopua no xumun | Bubanoreka [JIOK
CocraB ocHoBanuii. ITousrue 00
36 aToDa (yyeHnyeckan) Hoytbyk https://m.edsoo.ru/ff0d59
HHIUKATOpax
8 P M3BM RAYbook mogenn | €2
Si 1512
37 | Bojma kxak pacTBOPHUTEIb. LUmndpposan bubnuotexa [JOK



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d55a0
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HaCBIH_IGHHBIe 1 HCHACBIIIICHHbIC
pactBopbl. MaccoBast 1oJist
BELIECTBa B pacTBOpE

nabopatopua No xmummnm
(yueHunueckas) Hoytoyk
M3BM RAYbook moaenu
Si 1512

https://m.edsoo.ru/ff0d5b
40

[IpakTrueckas padota Ne 5 o
teme «[IpuroroBienue pacTBOpoB

Undposan
nabopatopua No xummm

bubmuoreka [JOK

38 . . . (yuennueckan) Hoytbéyk | https:/m.edsoo.ru/ff0d5e
C oTpeneéHHOM MacCOBOM J0JIen
. M3BM RAYbook mogenn | ba
aCTBOPEHHOTO BEIIECCTBAY
pacteop Heers 5i 1512
Undposan
6
Kontponbnas padota No2 o teme naboparopus no xuman |- bubnnotexa LIOK
39 (yyeHmnueckan) Hoytbyk https://m.edsoo.ru/ff0d63
«Kwucnopoa. Bonopoa. Boga»
M3BM RAYbook mogenn | 42
Si 1512
Undposan
6
Oxkcuapl: cocTaB, KJacCUpUKaIus, 71abopaTopua o XMmum bubnnorexa LIOK
40 (yyeHunyeckan) Hoytbyk https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
M3BM RAYbook mogenun | 4e
Si 1512
Undposan
IlonydyeHue u XUMHUYECKHE nabopartopua No xumum bu6mmorexa [IOK
41 | cBOHCTBa KUCIOTHBIX, OCHOBHBIX (yyeHnyeckan) Hoytbyk https://m.edsoo.ru/ff0d66
1 aM(OTEpHBIX OKCUI0B N3BM RAYbook mogenu | 4e
Si 1512
OcHoBaHus: COCTaB, Lndposas Brbmrotexa IOK
42 nabopaTopma no XMmum https://m.edsoo.ru/ff0d67

KJaccu(uKkanus, HOMEHKIATypa

(yueHunueckas) Hoytoyk

ca
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M3BM RAYbook moaenu
Si 1512

[Tonyuyenue u xummudeckue

Undposan
nabopatopua No xummm

bu6mmoreka [IOK

43 CBONCTEA OCHOBAHL (yueHnueckasn) HoyTtbyk https://m.edsoo.ru/ff0d67
M3BM RAYbook mogenn | ca
Si 1512
Undposan
nabopatopusa No xummn bu6mmoreka [IOK
KwucmoTsr: cocTas,
44 KTACCH KA, HOMEHKIATYpa (yueHunueckas) HoyToyk https://m.edsoo.ru/ff0dfee
1, yp M3BM RAYbook mogenn | 2
Si 1512
Undposan
nabopaTopua no xmmum bubmuoreka [JOK
[Tonyuyenue u xXumMu4eckue
45 s (yyeHmnyeckan) Hoytbyk https://m.edsoo.ru/ffOdfee
CBOMCTBA KUCJIOT
M3BM RAYbook mogenn | 2
Si 1512
Undposasn
Conu (cpenHue): HOMEHKIATYpA, nabopatopwa no xumun | Bubmuorexa IIOK
46 | cmocoObI moyueHus, (yueHuueckasn) Hoytbyk https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA M3BM RAYbook mogenn | 74
Si 1512
[TpakTuueckas paborta Ne 6. Undposan
Pemenue skcnepuMeHTaIbHBIX nabopartopma No XMmmuu bu6mmorexa [IOK
47 | 3amaud mo teme «OCHOBHBIE (yueHnueckasa) HoyTtbyk https://m.edso0.ru/00ad9b

KJIACChl HEOPTaHUYECKUX
COEIUHEHUN)

N3BM RAYbook moaenu
Si 1512

7c
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I'enetnueckas cBA3b MCXKIY

Undposan
nabopatopua No xmummm

bubmuorexa [JOK

48 | xilaccaMu HEOPraHHMYECKUX (yueHnueckasn) Hoytbyk https://m.edsoo.ru/00ad9a
COCIMHECHHUH M3BM RAYbook mogenn | 50
Si 1512
Undposan
nabopatopusa No xummm bu6mmoreka [IOK
O06o001eHre U CHCTEMaTH3aIIHs
49 N (yueHnueckasn) HoyTtbyk https://m.edsoo.ru/00ad9c
3HAHUUI
M3BM RAYbook mogenn | b2
Si 1512
Undposan
Kontponbnas padota Ne3 no teme nabopatopva no xumun | Bubnuoreka IIOK
50 | "OcHOBHBIE KJIaCCBI (yueHnuyeckas) Hoytoyk https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX COeAUHEHUI" M3BM RAYbook mogenn | la
Si 1512
oBa
[IepBble monbITKN Lndposan
nabopaTopua no xmmun bubmuoreka [JOK
KJIacCU(UKALUN XUMUYECKUX
51 s emerTon. TIOHATHE 6 TOVIAX (yueHunueckas) Hoytbyk https://m.edso0.ru/00ad9f
‘ Py N3BM RAYbook mogenm | fa
CXOJTHBIX 2JIEMEHTOB Si 1512
[Iepuoanueckuii 3aK0H U Lndposas
nabopatopua no xumun | Bubanoreka [JIOK
[Iepnonnueckas cucrema
52 xinmaeckix aemerros 11, V1 (yueHuuyeckasn) Hoytbyk https://m.edsoo.ru/00ada5
M T N3BM RAYbook mogenn | 2c
eHjieneeBa Si 1512
bu6mmoreka [JOK
Undposan
53 | Tlepmomsl, TpYyIIIBI, TOATPYIIITHI https://m.edsoo.ru/00ada5

nabopaTopus No XMmum

2c
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(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu
Si 1512

Crtpoenune atomoB. CocTaB

Undposan
nabopaTtopuma No xmummnm

bubmuoreka [JOK

54 ATOMHELX 516D, M30TOMEL (yueHunueckas) Hoytbyk https://m.edsoo.ru/00ada3
AP M3BM RAYbook mogenn | 42
Si 1512
ndpposas
CtpoeHue IeKTPOHHBIX Unép
nabopaTopua no xmmum bubmuoreka [JOK
000JI0Y€K aTOMOB DJIEMEHTOB
95 o (yyeHmnyeckan) Hoytbyk https://m.edsoo.ru/00ada6
Ilepuonuueckon cucremsr /1. U.
M M3BM RAYbook mogenu | bc
eHJIeeeBa Si 1512
ndpposas
XapakTepucTuKa XUMHUYECKOTO Lndp
nabopatopusa No Xxummm bu6nmoreka [JOK
DJIEMEHTA 110 €T0 ITOJ0KEHHIO B
56 Mepuouteckoii crcreme J1. 1 (yueHunueckas) Hoytbyk https://m.edsoo.ru/00ada8
" PHO o M3BM RAYbook mogenn | 24
eHJIeneeBa Si 1512
ndpposas
3nauenue [lepuogmueckoro Undp
nabopatopusa No xmummm bu6nmoreka [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U
57 (yueHnueckan) HoyTtbyk https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB —
L M3BM RAYbook mogenu | 6e
yU€HbIH, IEAAroT U rPakJIaHUH Si 1512
ONEeKTPOOTPHUIIATEIIHFHOCTE Undposan
POoTP Bu6mmorexa IJOK
ATOMOB XMMHYECKUX DJIEMEHTOB/ nabopaTtopma no XMmum
58 https://m.edsoo.ru/00adaa

Bcepoccuiickas npoBepodHas
paborta

(yyeHmnyeckan) Hoytbyk
M3BM RAYbook moaenu

b8
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Si 1512

Undposan
nabopatopua No xmummm

bubmuorexa [JOK

59 | Honnas xuMHYecKast CBA3b (yueHnueckas) HoyTtbyk https://m.edsoo.ru/00adac
M3BM RAYbook mogenn | 34
Si 1512
Undposan
nabopartopma No XMmmm Bubnuoreka L[OK
KoBasienTHas nosnsipHas
60 IMITCCKas CBASE (y4eHuueckas) HoyTbyk https://m.edsoo.ru/00adaa
M3BM RAYbook mogenn | b8
Si 1512
Undposan
nabopatopusa No xummn bu6mmoreka [IOK
KoBasienTHas HenosipHas
61 IMITeCKAS CBAAE (yueHunueckas) Hoytbyk https://m.edsoo.ru/00adaa
M3BM RAYbook mogenn | b9
Si 1512
Undposan
Nabopartopma No XMmuu
(yueHunueckas) Hoytoyk
N3BM RAYbook moaenn | Bubmuoreka IJOK
62 | CreneHsb OKUCIEHUA Si 1512 Undposas https://m.edsoo.ru/00adae
nabopaTopus nNo XMmmum 28
(yueHunueckas) Hoytbyk
M3BM RAYbook moaenu
Si 1512
OKHCIIATEIBHO- Ldposas bubnmoreka [JOK
63 https://m.edsoo.ru/00adb0

BOCCTAaHOBHUTCIIBHBIC PECAKIINN

nabopaTopus No XMmum

76
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(yyeHnueckasn) Hoytbyk
M3BM RAYbook moaenu
Si 1512

Undposan
nabopatopma No XMmuu

bubmuoreka [JOK

64 | OKucIUTEIN U BOCCTAHOBUTEIN 1 (yueHunueckas) Hoytbyk https://m.edso0.ru/00adb0
M3BM RAYbook mogenn | 76
Si 1512
Undposan
KontponbHas padota Ne4 o reme nabopartopua No XMmum bubnmoreka [IOK
65 | «Ctpoenne aroma. XuMHuuecKas 1 (y4eHunueckasn) HoyTbyk https://m.edsoo.ru/00adb4
CBS3b) M3BM RAYbook mogenn | 86
Si 1512
Undposasn
6
Pesepubrit ypok. O6006111eHIE 1 naboparopus no xuman |- bubnnorexa LIOK
66 y 1 (yueHnueckan) Hoytéyk | https://m.edsoo.ru/00adb3
CHCTEMAaTH3allHs 3HAHHI
M3BM RAYbook mogenn | 3¢
Si 1512
Undposan
6
Pesepubiil ypok. O6006111eHIE 1 naboparopus no xuman | bubnnorexa LIOK
67 . 1 (yueHnueckan) Hoytbyk https://m.edso00.ru/00ad9c
CHCTEMAaTH3allHs 3HAHHI
M3BM RAYbook mogenn | b2
Si 1512
PeseprubIil ypok. O60061eHIE 1 Buomiorexa LOK
68 . 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTHU3allNs 3HAHHUI o6
OBIIEE KOJIMYECTBO HACOB 68
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9 KVIACC

Ne Koan4yecTBO 4acoB
DJIEeKTPOHHbIE
OobopynoBanue Touxku uudgposbie
n | Tema ypoka KoHTpoJibH IIpakTuyec
Bcero pocra oOpa3oBaTeJibHbIE
/ ble padoThI KHe padoThl
pecypcbl
n
[lepuoauueckuii 3aK0OH. Undposas nabopatopun
bu6mmoreka [IOK
Ilepuoanueckas cucrema 1 no XMMuK (y4eHnyecKasn) httos://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. HoyTt6yk M3BM RAYbook o — '
H. MenneneeBa mogenm Si 1512 -
3aKOHOMEPHOCTH B Undposas nabopaTtopun
. bu6mmoreka [IOK
W3MEHEHUHU CBOMCTB 1 Mo XMmMmm (ydeHnyeckas) httos-//m.ed 100adbh
s.//m.eds00.ru/00a
XUMHUYECKUX JIEMEHTOB HoyTbyk M3BM RAYbook 6 P
MEPBBIX TPEX MEPUOIOB mogaenn Si 1512 -
Undposan nabopatopus
Knaccudukanms u bubnmnoreka [JOK
1 no XMMuu (y4eHnyecKas) httos://m.ed 100adb7
HOMEHKJIaTypa s://m.edsoo.ru/00adb7e
yp HoyTt6yk M3BM RAYbook 9 D
HEOPraHUYECKUX BELIECTB Mozenn Si 1512 Z
. ndposas nabopartopus
Bupl XuMHU4uecKkoli CBA3U U Hudp patop bu6mmoreka [JOK
no XMMun (y4eHundecKas)
TUIBI KPUCTAIINYECKUX 1 https://m.edsoo.ru/00adbac
. HoyTtbyk M3BM RAYbook 5
pelleToK moaenu Si 1512 -
KonTponbnas pabota Nel Lindposan nabopatopusa
o teMe «IloBTopeHnue u 1 1 No XMMun (y4eHnyecKas)
yriyosieHne 3HaHU! HoyT6yk M3BM RAYbook
OCHOBHEIX pa3ZIeJIOB Kypca mogenmn Si 1512
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8 xiacca»

Knaccudukanus

Undposan nabopatopun
no XMMuu (y4eHnyecKas)

bu6mmoreka [IOK

6 XHUMHYECKHUX PEAKIUH 10 https://m.edsoo.ru/00adbch
peart HoyrByk M13BM RAYbook | ¢ D
pa3JIUYHBIM MTPU3HAKAM Mogenn Si 1512 v
[TonsiTue o ckopocTn Undposana nabopatopus
. bu6mmoreka [IOK
v XUMHUYECKOU PEAKLIUU. no XMmmm (y4eHmyeckas) httos://m.edsoo.ru/00adbed
ITonsaTue o rOMOT€HHEIX U Hoyt6yk NM3BM RAYbook . — '
TeTEPOTCHHBIX pEeaKIUIX mogenn Si 1512 -
[ToHsITHE O XMMHUYECKOM
paBHOBecuH. DaKTOPHI, Undposan nabopatopun
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