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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHO pabodeill MmporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHIICTIIIUU MPETOAaBaHUs YICOHOTO TIpeIMeTa « XUMHUSI
B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T NpPENCTaBICHUWE O IENIX, OOIel CTpaTreruu
oOy4yeHusi, BOCHUTAaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeameTa, yCTaHaBIMBAET  00s3aTesbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeleeHue €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
paszzmenaM W TeMaM MPOrpaMMbl TI0 XHMHH, ONPENesieT KOJIMYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OOYyYalomuXCs, OMNPEAeNIeT BO3MOXKHOCTH TMpeaMera s
peann3zanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHus NpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENILHON JAESITENIbHOCTH OO0YYaloUlerocsi Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHME XHUMHUHM CIY)XKUT OCHOBOW JiJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero npejacTaBICHUH O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpyeMble XUMHEH NpPEICTaBICHUs O B3aMMOIPEBPAIICHUSIX
DPHEPTrU W 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKOW O€30MacHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH Ui CamMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATIEHOMN JCATEIBHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IUHCTBO MPHUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHH OOECNeYMBAIOTCS CHelU(pUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyuyeHuro. ColepiaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JPyromMy, BBIIONHIS (YHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUYEHHbIX YYEOHBIX NpeaAMeToB: «OKpYyKaOMM MUPY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIraccy.

[lpy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00O0OIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TMPU HU3YYCHUU BEIIECTB U
XUMHYECKHX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHUM NpPaBWJI 0O€30IaCHOr0 OOpalleHUs] C BELIECTBAMHU B
IIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaAKUE LI, KaK:

— (GOpMHUPOBAHME HWHTEJUIEKTyaJIbHO PpPa3BUTOW JIMYHOCTH, T'OTOBOM K
caM000Opa30BaHUIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCcKoe MpHUOOIIeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIMX YHHUBEPCAIbHOE 3HAUEHUE IS
Pa3INYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBaHue oOmweld (YHKIUOHAIBHOM M  €CTECTBEHHO-HAay4HOM
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATP M OLIEHWBATH SIBJICHUS
OKpPY’KaIoIIeT0 MHpa, WUCIONB3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XMMHMH, TPUMEHATh UX IPU PEUIEHHH MpoOJeM B IOBCEIHEBHOM >KU3HU H
TPYAOBOH AESTEIBHOCTH;

— (QopmupoBaHue y o0Oy4yaroluxcs TI'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJ1eCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXPAHEHHUS CBOETO 37J0POBbS U OKPY’KAIOLIEH PUPOJHON CpeIbl;

— pa3BUTHE MOTHBALlMM K OOY4YEHMIO, CIOCOOHOCTEM K CaMOKOHTpPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUiIs M HANPaBIEHHOCTHU AATbHEHIIIErO
oOy4eHwus.

OOwmiee 4uCIO YacoB, OTBEAEHHBIX JUI HU3YYEHHUS XHMHMHM Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl, COCTABISIET B 8 kiacce — 68 vacoB (2 yaca B
HEJICJII0)



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp X¥MHUM B )KM3HH 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMuecKue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsiTue 0 MeTojax Mo3HaHWS B XUMHH. UYUCThIE BellleCTBA U CMECH.
CriocoObI pa3faeieHust CMECei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTeNbHAS MOJIEKYJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHHUH.

KonnuectBo BemectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Ou3nyecKue U XUMHUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XUMHUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX peaKIil (COeIMHEHUS, PA3I0KEHNUs, 3aMEIlIEHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOHW IMOCYI0H, MpaBujaMu padOTHl B J1a00OpaTopuu 1
npuémMamu oOpallleHus: ¢ J1abOpaTOpHBIM O0OPYAOBAHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3l0oB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAlMsI BOAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
METHOU TTPOBOJIOKU, B3aMMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUIAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopom conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JECHHS CMECed: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHON
coiyd, HaOJIOJEHWEe U  ONUCAHME  Pe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — sneMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B TNpUpoae, (pU3MYEecKHe U XUMHUYECKUE
cBoiicTtBa (peakiuu ropenus). Oxcupapl. [lpumenenuwe kucinopoga. CrocoObl



MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTr u mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B IpUpos€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Pan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB PAa3jIMYHBIX KIACCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

[Hepuoauueckuii 3axkoH u lIlepuognuyeckast cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHAas  (opmbl
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUYECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUH XUMHUM B 8 KIacce
OCYIIECTBISIETCS 4Yepe3 WCIOJIb30BaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSTHH, TaK W TOHATUH, SBJISIONINXCS CUCTEMHBIMHU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAyYHBIH (akT, TUIIOTEe3a, TEOpHs,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
HKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusnka: Marepus, aToM, DOJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIIH]I,
W30TOTBI, PAJAMOAKTUBHOCTD, MOJICKYJa, SJIEKTPUYSCKHHA 3apsj, BEIICCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, (PH3WYECKUE BEITUUYUHBI, CIMHHIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHEThI, 3BE37b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadusa: armochepa, ruapochepa, MHHEpaIbl, TOPHBIC TOPOJIHI,
TI0JIC3HBIC UCKOITaeMbIe, TOILINBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE PE3yNbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
0o0pa3oBaHMs JIOCTUTAIOTCS B XO0J€ OOYy4YEeHUS XUMHH B €JUHCTBE y4yeOHOU u
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUMCKUMU
COIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOliecTBe MpaBWJIaMM M HOPMaMU TOBEIECHHUS U CIOCOOCTBYIOT MpolEeccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COLMATM3ALUN O0YyHaOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMXcs
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacIIMpeHne ONbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1)nIaTpuoOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOLIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYYHOMY HACIECAWIO, NOHMMAaHMs 3HAYEHUS XWMHYECKOM HAyKU B JKW3HU
COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH BJaJETh JOCTOBEPHOW HMH(OpMAIei o
NIEPENOBBIX JOCTVIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBIX, TMO3HABATEIbHBIX 3a/a4, BBIMIOJHEHUH XHUMHUYECKHX
HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIpOLIECCE€ O3TOM yueOHOW MAeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJIEHHE U TIIOCTYIIKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3)IeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIISIOLINE
OCHOBY JJIsI IOHUMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SX YEJIIOBEKA C
MIPUPOIHOM CPEIOU, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIPABJIECHHBIE HA IIOJyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIMMBIE AJii OOBSICHEHUS HAOJIOJAAeMbIX IPOLIECCOB U SBJICHUH,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJIEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBI3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JJIs ITOBBILIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJeHHS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-T03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xonIiy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUS, pEaKUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3pdeKT peakumu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, PaJNyC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHMS MacCChl BELIECTB, ITOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTHh OCHOBHBIE OTEPAIMA MBICTUTEIHHONU ESITEIIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allU0, KIacCU(PUKAIHIO,
BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe MpaBwiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECITEHHOW MAcCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENebHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATH ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJB30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHU 1Mo ¢opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3P(EKTy, MO M3MEHEHUIO CTEIEHEN OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXkKe IMpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OMEpPAlMd MBICTUTEIBHONU JIESITEIbHOCTU — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
N KosaunvecTBouyacon DJIeKTPOHHbIE
- HaumeHoBaHuMepas3aeioB U (undposbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTuyeckuepador
TEeMIIPOrpaMMbI oOpa3oBaTe/ibHbIEpecyp
I 1] bl bI
Chl
XuMmust — BakHast 00J1aCTh
1 aKTUUYECKOU 4 bubmorexa [TOK
CCTCCTROSHANMA H TP https://m.edsoo.ru/7f41837¢c
NeATEeIIbHOCTH YeJIOBEKa
bu6mmoreka [IOK
2 1
Bemecrsa u xumiieckuepeakiuu 12 https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [IOK
3 Bozayx. Kuciopoa. [Tonsitue 06 oxcunax 6 hitps://m.cdsoo.rw/7f41837c
Bbu6nmuoreka [IOK
4 . 1
Bonopoa.Ilonsitue o kucinorax u consax 8 hitps://m.cdsoo.ru/7f41837c
Bbu6nuoreka [IOK
5 Bopa. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 6 1 hits://m.cdsoo.ru/7f41837c
6 OCHOBHBIEKJIACCBIHEOPTaHUYECKUXCOEITUHE 16 ) bubnmoreka [JOK
HHUI https://m.edsoo.ru/7f41837¢
ITepunonuueckuii 3akoH u [lepuoandeckas
7 cnieMl; XUMHUYECKAX Z-)JICMGII-I)TOBH pIm 1 5 bubmorexa [TOK
T https://m.edsoo.ru/7f41837¢
Menaeneesa. CtpoeHreaToma
Xumudeckas cBs3b. OKHCIUTEILHO- bubnuorexa [JOK
8 11 1
BOCCTAHOBUTEJIBHBIE PEAKIUN https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB IT1O 68 6
I[TPOI'PAMME




IHOYPOYHOE INTAHUPOBAHUE

8 KUJIACC
Ne KoauuecTrBouacon
aTam3 aeKTpoHHBIENN(PPOBLICOOPa30OBa
n  Temaypoka Bc  Kontpoannbie IIpakTnueckne ile}mﬂ y Tenbml,)lepecypw:bp P
/ ero  paboTnI padoThI
n
IIpenmet xumuu. Ponb Xxumuu B
1 JKU3HU 4YeaoBeka. Tena U BelecTsa. 1 bu6morexa [IOK
MCTOHBI IIO3HAHUSI B XUMHUHU https://m.edsoo.ru/fﬂ)d21OC
[Ipaxtrueckas padora Ne 1 «IIpaBuia
paboThI B 1a00paTOPHH U IPUEMBI Bu6miorexa [IOK
2 oOpattieHms ¢ 1aGOpaTOPHEIM ! https://m.edsoo.ru/ff0d227¢
000pyIOBaHUEM
Yuctele BemecTBa U cMecH. CriocoOb! BuGnmorexa LIOK
3 i 1
Pa3ACICHITT CMeceH https://m.edsoo.ru/ff0d23dc
[IpakTuueckas padota Ne 2
4 «Pa3nenenne cmeceii (Ha mpumepe 1 bubmorexa [IOK
OYHCTKH TTOBAPEHHOU COJIN))» https://m.edsoo.ru/ff0d26ca
ATOMBI ¥ MOJIEKYJIBI. XUMUYECKUE
5 aneMeHTHI. [IpocTeie n 1 bubmorexa [IOK
CJIO)KHBIEBEILIECTBA https://m.edsoo.ru/ff0d28c8
; 3HaKku (CUMBOJIBI) | Bu6miorexa [IOK
XAMIHCCKHXITCMCHTOR https://m.edsoo.ru/ff0d2a6c¢




3aKoH MMOCTOSTHCTBA COCTaBa BEIIECTB.
Xumnueckas Gopmyia.

bubnunorexa [IOK

7
BajieHTHOCTHaTOMOBXUMHUYECKUXIIIEM https-//m.edsoo.ru/f0d2bes
CHTOB.

. ngocmem,Haﬂ aTOMHas Macca. Bu6morexa LIOK

THOCHTEJIBHAS MOJIEKYIIIPHAS Macca https-//m.edsoo.ru/f0d2a6c

0 MaccoBast 05151 XUMHYIECKOTO Bu6morexa LIOK
PJICMCHTa B COCAMHCHIH https://m.edsoo.ru/ff0d2d50

0 KonuuectBo BemniecTtsa. Modib. Bu6mmorexa LIOK
Moxsipuas Macca https://m.edsoo.ru/ff0d2eae
du3nYeCKre U XUMUIECKHE SIBICHHSL.

{1  TlpusHaKn M ycIOBHS IIPOTEKaHHS bubnnoreka IIOK
XUMHYECKUX PEaKIuit https://m.edsoo.ru/ff0d323c¢

b 3aKoH COXpaHEHHsI MAaCChI BEIIECTB. BuGmuorexa LIOK
XUMHICCKHE YPaBHEHNA https://m.edsoo.ru/ff0d350¢c
BhIuncieHus KOJIH4eCTBa, MacCh

|3 | BCWICCTBA IO YPABHCHUM bubmuorexa [{OK
XUMHYECKUX PEaKIuit https://m.edsoo.ru/ff0d5230
Kiraccudukarys XuMHIeCKIX peakini

14  (coennHenms, pasnoxeHus, bubnmoreka [JOK
3aMelleHus], 0OMeHa) https://m.edsoo.ru/ff0d37fa
KouTponbHas pabora Ne 1 o Teme

|5 «BellecTBa M XUMHYECKHE PEAKLIIM bubmuorexa [{OK
3a 1-10 YeTBepTh https://m.edsoo.ru/ff0d3al6

16 @ M. B. JIoMOHOCOB — y4EHBIIi- bubnuoTexa [{OK




sHimkIoneauct. O0o0IeHrE U
CUCTEMAaTU3aLMs 3HAHUH 110 TEME
«BeriecTBa ¥ XUMHUYECKHE PEAKITHI

https://m.edsoo.ru/ff0d3b&88

Bo3nyx — cmech razos. CocraB

17 | Bosnyxa. Kucnopon — oiieMerT i bubmmorexa [IOK
mpocroe BerecTBo. O30H https://m.edsoo.ru/ff0d5708
dusnueckre 1 XMMHYECKUE CBOMCTBA

|g | Kucroposa (peakiyu OKHCIeHHUs, bubnnoreka LIOK
ropenue). [lonstueobokcumax https://m.edsoo.ru/ff0d3{34
Croco0bl MOTyYeHHUs KUCIOPOa B

|9  11ab0paTopu 1 MPOMBIUIEHHOCTH. bubnnoreka LIOK
[TpumeHeHuekucnopoaa https://m.edsoo.ru/ff0d40c4
TennoBoit 3 HeKT XUMUIECKOi

" peaxIyy, MOHITHE O Bu6muorexa LIOK
TEPMOXUMHYECKOM YPaBHEHHUH, IK30- hitps://m.edsoo.ru/f0d4290
W SHAOTEPMHUUYECKHIX PEAKIIUIX
Tomnueo (HedTh, yrojib U METaH).

5]  3arpssHenne Bosjyxa, crocoGbl ero bu6nuorexa [IOK
MIPEIOTBPAIEHUSL https://m.edsoo.ru/ff0d448e
[Ipaxtrueckas padora Ne 3

22 «[lomyuenne u cobupaHue KUCI0poa, bu6morexa [IOK
H3YYEHHUE er0 CBOHCTBY https://m.edsoo.ru/ff0d4614

)3 Bomopox — anemeHT u mpocToe Bu6muorexa LIOK
BetuectBo. HaxoiieHue B pHpoAe https://m.edsoo.ru/ff0d497a

24 | Ou3NYeCcKHe U XMMUYECKHE CBOMCTRA bubmuorexa IIOK




BOAOpOaa

https://m.edsoo.ru/ff0d4790

IlonsATHE 0 KHCIOTAX U COJISIX.

bubnunorexa [IOK

25
https://m.edsoo.ru/ff0d4c4a

Crioco0bl OTyUeHHsI BOIOPO/Ia B BuGmnorexa [TOK

26
nabopatopun. Ipnvencruesonoposa https://m.edsoo.ru/ff0d4ae2
[IpaxTrueckas pabora Ne 4

27 «[lonmyyenue u cobupanue BOAOpoaa, Bubmmnorexa [IOK
U3y4YEHHE ET0 CBONCTB https://m.edsoo.ru/ff0d4dd0
MossipHbIi 00BEM Ta30B. 3aKOH Bu6nnorexa [IOK

28
ABoragpo https://m.edsoo.ru/ff0d4dd0
Brruncienus o0néMa, KOJIMUECTBA

g | BEIIECTBA ra3a 1o N3BECTHOMY €TO bubnnoreka IIOK
KOJIMYECTBY BELIECTBA, 00BEMY https://m.edsoo.ru/ff0d50d2
Brrunciieruss 00bEMOB ra3oB 110
YPaBHCHHUIO PEAKI[UHM HA OCHOBE BuGnnorexa LIOK

30 | 3akoHa 06GBEMHBIX OTHOIICHHIT A30B. https://m.edsoo.ru/ff0d4ddo
KoHnTtponbHaspaboTrasa 2-10 4eTBEPTh T '
du3nUecKre U XUMUYECKHE CBOMCTBA BuGmnorexa [TOK

31 mom https://m.edsoo.ru/ff0d4f42
CocraB ocHoBauuii. [ToHsITHE 00 Bu6nnorexa [IOK

32
HHIMKaTOpax https://m.edsoo.ru/ff0d542¢
Bona xak pactBopuTelb.
HacpleHHbIC ¥ HEHACHIIIEHHBIE Bu6miorexa [JOK

33

pacTBOpbl. MaccoBast 1oJs BEIIECTRA B
pactBope

https://m.edsoo.ru/ff0d55a0




[IpakTuueckas padora Ne 5
«[IpurotoBnenne pacTBOpOB ¢

bubnunorexa [IOK

3% onpenenénmoii maccosoii nomeit https://m.edsoo.ru/ff0d5708
PacTBOPEHHOTO BEIISCTRA»
O00011IeHNE U CUCTEMATH3ALIHS

35  3Hanmii no reme «Kucnopox. Bonopox. bubmorexa [IOK
Bona» https://m.edsoo.ru/ff0d587a
KontponbHas padota Ne 2 o Teme Bu6miorexa IIOK

36 «Kuenopon. Bonopor. Bozay https://m.edsoo.ru/ff0d59e2
Oxcuppl: cocTas, KaccupuKanus, Bubuoreka IIOK

57 HOMCHKJIATypa https://m.edsoo.ru/ff0d5b40

18 [Mory4eHHEOKCHIOB bubnunorexa [IOK

https://m.edsoo.ru/ff0d5eba

du3nyeckre 1 XUMHUYECKHE CBOMCTBA Bu6uoreka [JOK

39 KHMCJIOTHBIX, OCHOBHEIX OKCHIOB https://m.edsoo.ru/ff0d6342
OcHOBaHUsA: COCTaB, KaccUpUKaIus, Bu6miorexa [{OK

40 HOMCHKJIATypa https://m.edsoo.ru/ff0d664e

41 [Tony4eHreoCHOBaHUi bubnmoreka [JOK

https://m.edsoo.ru/ff0d664e

dusnyeckre U XUMUYECKHE CBOMCTBA Bu6moreka [JOK

42 ocropammit https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTaB, kiaaccuuKarus, Bu6miorexa [{OK

43 HOMCHKJIAaTypa https://m.edsoo.ru/ff0d67ca

44 [Moy4eHUEKHCIIOT bubnuorexa [{OK

https://m.edsoo.ru/ff0dfee2




du3nUeCcKHe U XUMHYCCKUE CBOMCTBA

45 bubmuorexa [{OK
fueior https://m.edsoo.ru/ff0dfee2
46 AMDOTEPHBICOKCHIBI M THIPOKCHIBI but6mmoreka [IOK
https://m.edsoo.ru/00ad9474
4 Comm (cpe;[HHe):uHOMeHKnaTypa, Bu6miorexa [JOK
(usiieckue caolicTsa https://m.edsoo.ru/00ad9b7¢c
4 IMonyyenue u i(HMquCKHe CBOMCTBA Bu6uorexa IIOK
Cheiix comen https://m.edsoo.ru/00ad9as0
[Ipaktuueckas padota Ne 6. Pemenne
49 BIg:HepI/IMeHTaHLHLIX 3aj1a4 1Mo TeMe Bu6uorexa IIOK
« CHOBHLICU KJTaCChl HEOPTaHHYECKUX https://m.edsoo.ru/00ad9ch?
COCTUHEHUD»
I'eHeTHYeCKas CBA3b MEXKTY KIIaCcCaMu
5() HEOPraHMYECKHX COCJMHEHHH. bu6muoteka [JOK
KonTposnbHas pabota 3a 3-10 4eTBEPThH https://m.edsoo.ru/00ad9ela
O6001menue 1 CUCTEeMaTU3aIUS
5] | 3HaHui "OCHOBHBIC KIACCHI bubnunorexa [IOK
HEOPTaHMYECKUX COCTUHCHUN" https://m.edsoo.ru/00ad9ffa
n
5 KouTtposnbHas padora Ne 3 OCHOBHBie" Bu6mmorexa LIOK
KJIACChl HEOPTaHUYCCKUX COCTHHCHHIMA https://m.edsoo.ru/00adas2e
IepBbie MOMBITKH KIACCH(DUKAITUM
53  XHMHYECKHX d/eMeHTOB. [ToHsTHE 0 bu6muoreka [IOK
IPYIIax CXOJHBIX JJIEMEHTOB https://m.edsoo.ru/00ada52c
54 [MeproanyecKuii 3aKOH U bubmuorexa [{OK

HepnozmquKa;{ CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada342




anemenToB J. . Menneneesa. . U.
MenpeneeB — y4EHBII, TIENaror u
rpakJJaHuH

Crpoenue atomoB. COCTaB aTOMHBIX

bubnunorexa [IOK

55
saep. Msoronel https://m.edsoo.ru/00ada6bbc
CtpoeHme 3IEKTPOHHBIX 000JI0UEK
ATOMOB XUMHUYECKHUX DIIEMEHTOB Bu6moreka [JOK
56 Tepuonueckoit cucrembt /1. 1. https://m.edsoo.ru/00ada824
Menneneena
XapakTepucTHKa XMMHUYIESCKOTO
3JIEMEHTA 10 €T0 IOJIOKEHUIO B Bu6miorexa [{OK
>7 [lepuonmeckoit cucreme J1. M. https://m.edsoo.ru/00ada96e
Menneneena
DIEKTPOOTPHUIIATEILHOCTHATOMOBXUM Bu6miorexa [{OK
58
MHCCKNUXIICMCHTOB https://m.edsoo.ru/00adaab8
59 HoHHasIXUMIYECKAsICBSI3h bubnuorexa [{OK
https://m.edsoo.ru/00adac34
KoBaneHTHAAIONSIPHASIX IMUICCKASICBS Bu6morexa [JOK
60
3b https://m.edsoo.ru/00adaab8
KoBasieHTHaTHETIONAPHASXUMHUECKASC Bu6smoreka [OK
61
BA3h https://m.edsoo.ru/00adaab9
> CTeneHbOKHCIIEHHS bubnuoTexa [{OK
https://m.edsoo.ru/00adae28
63 OKHCIIATETHHO- Bu6uoreka [JOK

BOCCTAaHOBHUTCJIbHBICPCAKITUN

https://m.edsoo.ru/00adb076




OKHCIUTEIN U BOCCTAHOBUTEIIN

bubnunorexa [IOK

64 1
https://m.edsoo.ru/00adb076
O06o0011eHue U cucTeMaTu3aus
65 3HaHMii o Teme "CTpoeHne aTroma. 1 bubimoreka [LIOK
XUMI4YEeCKasICBS3h" https://m.edsoo.ru/00adb486
Kontponbnas padota Ne 4 mo Teme
66 «Ctpoenne atoma. XuMHU4ecKas 1 bubimoreka LIOK
CBA3bY» 3a 4-10 YETBEPTH https://m.edsoo.ru/00adb33c
67 Pe3epBHbIiypOK 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9cb2
68 Pe3epBHBIITypOK | bubnuorexa [{OK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME










