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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 0Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoJaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE CoJIepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4alolUXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUH K
pe3ynbrataMm oOy4eHHUS XUMUW Ha YPOBHE IeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUSI.

3HaHUE XHMHHM CIY)KUT OCHOBOW [UJIsi (HOPMHUPOBAHUSI MHUPOBO33PEHUS
0o0ydJaromerocs, ero MmpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TriI00aibHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOMN M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peajM3alid  BO3MOXXKHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmuxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHAILHOM JESTENbHOCTH;

3HAKOMUT CO CHeUu(UKON HAy4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4eckKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOM XUMHM M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TMOHSTHN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MIOHATUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona JI. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUNd 00 DICKTPOIUTHYCCKOM IHUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKAIOMUA MUDPH,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KiIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHUH K HAyYHBIM METOJaM T[I03HAHUS TPU HU3YYCHHH BEIECTB U
XUMHYECKHX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOEHMM NpaBWJI O€30IIaCHOIO OOpalleHHs C BELIECTBAaMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI BayKHOE
3Ha4YeHHE MPUOOPEN TaKUE LI, KaK:

— (¢GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJBb3YsS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHUH MpoOJeM B IOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
LEeJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON CPEIbl;

— pa3BUTHE MOTUBALUUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX  LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MUIIS M HAIPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesnenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3NUeCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacCChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKuX CBOWCTB 0O0pa3loB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YeHUe CIOCOOOB pa3JeieHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MOBAPEHHOU
coiid, HAOJMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€eMEHT U mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(PUKALNS KHCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKONW peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MMAPHUKOBOTrO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noinyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHaAChIICHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHHne NpUpOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcuaoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [losyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psn axktuBHoctu mertamwnoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJy4YECHHE,
coOupaHue, paclo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOPOa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMM OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaeicTBue Bojioposa ¢ okcujaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAIOB), HAOIIOACHHE OOpa3lOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPAa3jMYHBIX KIACCOB,
HAOJI0/IEHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCIIOT M IIEIOYECH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCIIOT € METaJUlaMM, PEaKUUi HEUTpAIU3alUH, IOJYyYEeHUE HEPaCTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJHOIO METaJla IPYIrMM M3 PacTBOpPa COJIH, PELICHHE
DKCHEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaHeuMe Kiacchl HEOPraHWYECKUX
COCIMHECHUW.

HHepuoauueckud 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
yiemMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKMCINTETBLHO-BOCCTAHOBUTEIbLHbBIE PEAKIMHU

[lepBble TOMBITKM KJACCU(PUKALMKU XUMUYECKHX 3JeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIBI
Y TUAPOKCHUBL.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU.  MengeneeBa.  KopoTkonepuonHas ¢ JJIUHHONEpUOAHAs  (HOPMBI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. Ou3nyecKud CMBICH IOPSALKOBOTO HOMEPA, HOMEpPOB IIepuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoauyeckoil CUCTEMbI XUMHUECKUX
QJIEMEHTOB Ui pa3BuThsa Hayku W npaktuku. . M. MenneneeB — yd€Hbli u
IrpakIaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (HOJisipHAss M HENOJSpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Tpouecchl OKUCAEHUS U BOCCTAHOBIJICHHSI. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJECHCTBUE
IUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanmu3anus MeXnpeaMEeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYyUHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUIsI OT/IEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO0111e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILIECTBA, I'a3, (PU3WUYECKUE BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6nocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpalbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHYeCKasi peakus

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PEIIETKHU U
BHJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMUMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCIINTEJIbHO--BOCCTAHOBUTEBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHOro oOMeHa. Y cia0BUs MPOTEKAaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanyuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O TMApOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKAHHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocanaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, PUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YelOBeKa. BaxHeumme XJIOpuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakTepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, u3nYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWcTBa (00IIME Kak
NpeACTaBUTENS Kjlacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynb¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Ccpelbl COENWHEHUSMU Cepbl (KUCIOTHBIC JOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue U XxuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
¢buznyecKknue 1 XMMHUYECKHE CBOMCTBA, OJMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaK MpPEACTaBUTEN Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCcKoe 3arps3HeHNE OKPYIKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u dhocdhopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (QU3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuposnHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTh),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJlax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOE €AMHCTBO OPraHWYecKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B mpupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelllline CTpOUTENbHbIE MaTepHualbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKUMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIAECOMATEPUAITIOB),
O3HAaKOMJIEHME ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHMIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHUE TIpoliecca OOyTIuMBaHUs caxapa IMoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBJICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEMIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZEeNen
KPUCTAIUIMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEeJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmommyeckor cucreMe XuMUYECKUX 3yemeHToB [[. U.
MengeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamuyeckas CBA3b U
METAJUIMYEeCKas:  KpUCTaUIMYecKass  pemeéTka.  DJIEKTPOXUMUYECKUU  psia
HaIpspKeHUH MeTaioB. PU3nyYecKre U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTaIBL: MOJNOXKEHUE B llepronnueckoil cUCTEME XMMHUUYECKUX
anementoB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMd W KaJdbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3nyecKkue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUs Kaublus (OKCHJA, THUIPOKCUI, COJIM).
XKécTtrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHHE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaxXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHUE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHpneneeBa, CTpOEHHE aToMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE pPE3yJbTaTOB KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HaGmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH HWOHAMU HaTpus, KaJIus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSTUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKANMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITMNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIbHON JEATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, TPUHATHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMM TOBEACHHS U CIOCOOCTBYIOT MpoleccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE ~ pEe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCA ~CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAUUH H
pacUIMpeHHe OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHKCJIE B YACTH:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyYHOMY HAcCJIEJUI0, TOHMMAaHUS 3HAYEHUS XUMUYECKOM HayKh B >KU3HU
COBPEMEHHOr0 O00I1eCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMHQOpMaLuenr o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaxJIaHCKOr0 BOCIMTAHUSA:



NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUW B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIEIOBAaTENbCKOM, TBOPUECKOM W  JAPYrux  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOWM JE€ATENbHOCTH NpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1a4, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 NO3HAHUA:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTAaBJISIOLINE
OCHOBY JJI NTOHUMaHUSI CYIIHOCTA HAy4YHOM KapTUHBI MHpa, MPECTaBlICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIE UIsI OOBSICHEHWS HAOIIOJAEMBIX IPOIECCOB W SIBJICHHM,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYMHHIMA TEXHHUUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JH00O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €aMOO0Opa3oBaHUIO, MPOEKTHOM W  HCCIEI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH U YPOBHSA OOy4YeHHUS B
JIaIbHEHIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHHME ILIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJIOJIGHNUS TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M pEabHOU KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u Tpylia pa3iMyHOro poja,
YBaXKEHHUE K TPYLy M pe3yjbTaraMm TPYJOBOH JEATEIIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHSI TPEAMETHBIX 3HAHWK 110 XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUYAJIbHON TPAEKTOPUHU MPOAOJKEHUSI 00pa30BaHus C YYETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON JesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;



6) 3K0J10rH4eCKOro0 BOCIIUTAHNS:

HKOJIOTHYECKU IE€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE LIEHHOCTH 3J0POBOIrO U
O0e3omacHoro o0Opa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMY M TICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MTPU pabOTE C BEMIECTBAMH, a TAKKE B CUTYaIHSIX,
YIPOXKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJECH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPY KAIOWIEH MIPUPOIHON CPEAOM, AJIsl TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYphl, OCO3HaHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeMIeHUS MOCPEICTBOM METOJ0B XHWMHH,
DKOJIOTUYECKOTO0 MBILJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeJAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ITUX MPEIAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOU
HAay4YHOM KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIC ACHCTBUS (MO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
JICATECIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornueckue aeiicTByA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISTh UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/CIbHBIX (PAaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIAaCCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKUE PACCYXKJCHHS (MHIYKTHUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKJIIOUYCHUS

yMEHHUE TPUMEHSATH B TIPOIECcCe IO3HAHUS TOHATUS (NIPEIMETHhIC U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJIeMEHTa), XuMHudeckas (opMmysia W ypaBHEHHUE
XUMHUYECKOW PEaKIUi — MPU PElICHUH Y4eOHO-TI03HABATEIbHBIX 334, C yUETOM



ATUX MOJIETBHBIX TPEICTABIICHUN BBISIBISATh U XaPAKTEPU30BATh CYIIECTBCHHBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, MPUYUHHO-CICICTBEHHBIC CBS3UM U
MIPOTUBOPEYHS B H3y4aEMBIX MPOIECCax U SIBICHUSX.

Ba3oBbIe uccieaoBaTe/LCKHE JeCTBUA:

YMEHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI I10
IPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

npuoOpeTeHNe ONbITa IO IUIAHUPOBAHWIO, OPTaHU3AIMH W IPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylsbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABIIATH OTUET
0 MPOJICTTaHHOM paboTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOJIYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs ~JIUTEpAaTypa XWMHUUYECKOTO COJACpP)KaHUS, CIPaABOYHbBIC
nocobusi, pecypcbl VHTepHETa), KPUTHUYECKHM OILIEHWBATh MPOTHBOPEUYHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJbI U 3alpPOCHl NPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX Ui BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a/a4 OMpPeNeIEHHOTO THITA, TPUOOPETCHHE OIbITA B
o0JacT  UCHOJB30BaHUS WHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHMA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHGOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JrarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YMEHHE WCIIOJIb30BaTh U AaHAIM3UPOBaTh B IIpolecce Y4eOHOW W
WCCJIEIOBATEILCKONU JEATEIbHOCTH MH(POPMAIUIO O BIUSHUHA MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpEIB.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ 1eiiCTBHUS:

yMEHHUs 3ajJlaBaTh BOIpPOCHI (B XoJie Juanora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcCyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMIOJTHEHUS MIPEIIOKCHHON 3a/1a4H;

YMEHHsI ~ TPEJCTaBIATh  TOJYYCHHBICE  PE3YJNbTaThl  MO3HABATEILHOM
JESATEIIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IPE3CHTAINIO
PE3YNIbTATOB BBITIOJHEHUSI XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
JabopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);



yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABaTEJIbHOM M HUCCIIEOBATENBCKOM  JIEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpIUHAILUSA
COBMECTHBIX JEHUCTBUW, OMNpEIeIeHUEe KPUTEPUEB IO OIEHKE KauyecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIe YHUBepPCaJbHbIEe YUeOHbIe AeiicTBUS:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LEIH JACSTeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanoOoJiee dPheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHBIX U
MO3HABATEJbHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM MPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, ITPeIjIaraéMble B YCIOBUU 3aJaHH.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpemMeTHBIX pe3yJIbTATOB TIO OCBOCHUIO 00S3aTEIBHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
NeucTBul, crneruduueckue IS TpeAMeTHOM oOjacthd  «XUMHUS», BHUIBI
JNEATEIbHOCTH 10  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUU DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(PuKanus peakiuii: peaxiuu
COCAUHEHHUSI, PEaKUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0BOU 3pdeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOuTalb, pPaJnyC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;



WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
IPUMEHSATH 3TH MOHATHS IPU OMMCAHUU BEUIECTB U UX MPEBPALCHUIA;
UCIIONIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBlieHUS (opMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

OINpEAEIIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX,
CTeMEeHb  OKHUCICHHS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
NPUHALJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHMM I10
dopMynaM, BHJI XMMHYECKOM CBA3M (KOBaJ€HTHAas U HOHHAas) B
HEOPTraHWYECKUX COCINHEHHUSX;

packpsiBath cMbIca [lepuommyeckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMICTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXKeHusa B Ilepuonnueckoi cucreme,
3aKOHOB COXPaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOraapo;

ONMHCHIBATh M XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuonnyeckoii
CUCTEMbl XHMHMYECKHX JJEMEHTOB: pAa3jNyaTh I[OHATHA «IJIABHAsS
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OosbIIME NEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabimuue «llepuonnyeckas cucrtema xumudeckux saemeHtoB [ .
MeHaeneeBa» ¢ YUCIOBBIMM XAaPAaKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsf A1pa, oOIIee YUCIO IEKTPOHOB
U pacIpeieIeHUe UX 110 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BELIECTBA,
XMMHMUYECKHE PEAKIUM (II0 YUCIIy U COCTAaBY YYacTBYIOIIMX B pPEaKLUU
BEIIECTB, 10 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPIKIAs ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUI COOTBETCTBYIOIINUX XUMUYECKUX PEAKIINIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKaHHUSd XWMHYECKHX [PEBpAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO  MAaccChl
BELIECTB, MAacCCOBYIO JIOJII0 XUMHYECKOIO 7JJIeMEHTa 10 (opmyiie
COEIMHEHMSI, MAaCCOBYIO JOJII0 BELIECTBA B PaCTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMHUYECKOW PEaKIINH;

IIPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHONU EATEIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTEMAaTHU3alMIo, KiacCUu(UKalHIo,
BBISIBJICHUE NPUYMHHO--CICACTBEHHBIX CBSA3€H — Uil U3Y4YEHUs CBOMCTB
BEIIECTB M XHWMHMUYECKMX PpEaKIUil, E€CTECTBEHHO-HAyYHBbIE METO/IbI



No3HaHUs — HaOIIOJeHHE, H3MEpPEHHEe, MOJACIUPOBAHUE, HKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN);

CleAoBaTh  IIPaBWJIAM  MOJB30BAHHUS ~ XMUMHYECKOM  IIOCyAOU W
7ab0paTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalieHusl ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLIHUSMH MO BBINOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pAacTBOPOB C ONPEAECITEHHOM MAaCcCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUJAHUPOBAaTb M INPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MMOMOUIBI0 MHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHX MOHATHWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PEAKIUs, XUMUUIECKasi CBsI3b, TEIUIOBOUN A PexT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IHUCCOLUMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHE, oOOpaTHUMble H
HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIHBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAaHOBIICHHE,
aINoTponusi, aM(pOTEepPHOCTh, XUMHUYECKas CBsA3b (KOBAJEHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemiéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEACIbHO AOMyCTUMAs
xoHuentpaus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSThH 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJI30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHS (HOpPMYyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPEAEIATh BAJICHTHOCTh U CTENIEHb OKHUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABA, IPUHAMIEHKHOCTh BELIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOH
CBSI3U (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKON (Qopmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATIUNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbIich Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IIOHMMaHWE: OIKCBIBATh W XapaKTEPU30BATh



Tabnnunyo Gopmy llepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymnna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», mansie u Oonbliue NEpUONbI, COOTHOCHTH
0003Ha4YEeHMsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabniuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMM  CTPOEHMsSI  aTOMOB  XHMHUYECKHUX
3JIIEMEHTOB (COCTaB M 3apsia sAapa, oOIIee YHUCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHMH CBOICTB 3JEMEHTOB M MX COECIUHEHUI B
npejenax MajbIX NEPUOAOB U INIABHBIX NOJAIPYHI € YUETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuy (M0 YUCIy M COCTaBy YUYacCTBYIOIIMX B pPEaKIHH
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, 0 U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEHUPUIECKHE XUMHUYECKHE
CBOMCTBA MpPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasl OMHCAHHE
IpUMEpaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKLINM;

COCTaBIISITh YPaBHEHUS DJJIEKTPOIMTUYECKOM JUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMM HOHHOTO
oOMeHa, YypaBHEHHsSI peakuuid, MOATBEPKAAIONIMX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEK/y BEILIECTBAMU Pa3JIMYHbBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMIA
IOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakLui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAaHUS XUMHUYECKHX IMPEBpAIlEHUN B Pa3IUYHbBIX
yCIIOBUSIX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyiie
COEIMHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOirofarh  MpaBWwiIa  IOJNb30BAaHMS ~ XUMHUYECKOM  MOCYJOM U
71a00paTOpHbIM  O0OPYAOBAHMEM, a TAaKXKe IMpaBWia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BELIECTB (aAMMMAKa U YTIEKUCIIOTrO ra3a);

IPOBOANUTh  pEaKUUH, IOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOpHUA-, OpOMU-,
uonua-, kapbonar-, Qocdar-, cunukar-, cyinbdar-, THIPOKCH]I-UOHBI,



KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHUCTEeMATH3AINI0, BBHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JUII U3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKlUid, €CTECTBEHHO-HAyYHbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIe (UU(pPOBbHIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanusre Hpakruieckue oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
MPAKTUYECKOU JAEATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemtecTtBa 1 XuMHU4ecKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pa3zneny 20
Paznen 2. BaxHeilune nmpeacTaBUTEd HEOPraHUYECKHUX BelleCTB
)1 Boznyx. Kucnopon. [lonstue 6 bu6nuorexa [IOK
00 okcHumax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 but6mmoreka [IOK
H COJIAX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tousitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 ) 1 bubnuoteka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepnonnueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHBIE pPeaKkuuu

3.1

[Tepuonuueckuii 3aKOH 1

7

but6mmoreka [IOK




Ilepuonnueckas cucrema
XAUMHYECKUX dj1eMeHToB /I, U.
Menaene-eBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.

bubmunoreka LIOK
. - 1
32 OKucaHTeLHO 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJBHBIE PEAKIIUN
but6mmoreka [IOK
1
Hroro no pasaeny > https://m.edsoo.ru/7f41837c
p 3 bubmuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne i/m Konrtpoabnbsie IIpakTnueckue
NMPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Pasnen 1. BemecTBo U XUMHYeCKHE PeaKIIUA
L1 [ToBTOpEeHME U YIITyOJICHNE 3HAHUN 5 1 bu6nuoreka [JOK
’ OCHOBHBIX pa3JiesioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubmmoreka [JOK
’ peakIiuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS AUCCOLIALIHS. bu6nuorexa [IOK
1.3 8 1 1
XUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pasgen 2. HemeTaaabl M HX COeIUHEHU S




)1 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 Bbubmmoreka [JOK
’ sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 snneMeHTOB VIA-rpymmel. Cepa u eé 6 bubmorexa HOK
’ Py - P https://m.edsoo.ru/7f41a636
COEIMHEHNS
OO6m1ast XapaKTepruCTUKa XUMHYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 bubmorexa OK
’ YL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHNS
OO6m1ast XapaKTepruCTHKa XUMHYECKUX
24 sneMeHToB [VA-rpymmel. Yriepon u 8 bubmorexa LIOK
’ . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHH B UX COCTMHCHHS
Hroro no paszneny 25
Pa3zgen 3. MeTa/sibl M HX COeTUHEHU A
. bubmuoreka [{OK
3.1 Obmye cBolicTBa METALIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxueiinime MeTayuibl U UX CO€IUHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KH3HH YeJIOBEKa 3 bubmmorexa ITOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.T'., Cnagkor C.A.,
AxrmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenuer

Xumust. 8 kacc: yue0. ais obmeobpazoBarenbbix yupexaenuit / O.C.
["abpuensH. - 6-¢ uza., crpeortur. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 kiace: yae0. ais o6meoopa3oBaTenbHbix yupexaenuii / O.C.
["abpuensH. - 6-¢ uzn., ctpeotur. - M.: Jlpoda, 2022. - 288 c.

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb.

1. T'a6puensu O. C., Bocko6oitnukora H. I1., SlurykoBa A. B. HactonbHas kHura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: IIpoda, 2021.

2. I'abpuensan O. C., SAmykoBa A. B. Tetpaap ass 1a00paTOpHBIX OMBITOB U
npakTruueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: ipoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna
«Xumust». 8 xkiace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 109.

4. I'abpuens, O. C. Metonuueckoe nocodue k yueoOnuky O. C. ['abpuensna
«Xumust». 9 xkiace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorunueckue kapthol kK yueonuky O. C. 'aGpuensna « Xumus. 8
Kjacey : metoaudeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosnoruyeckue kapTol K yueonuky O. C. 'abpuensina «Xumus. 9
Kiacey : metoaudeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTpoasHbIe u ipoBepouHbie padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: poda, 2022. nanHbie
Peanmmzanus-tpedoBanunii-dI'OC-0cHOBHOT0-00111er0-00pa30BaHUsI. -
MeTtoandeckoe-mmocooue-isi-yautess.pd

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Brenurenannsiehttp://www.chemnet.ru ['azeta «XuMus» u caiT ajis yaurens «51
Uy Ha YPOK XUMUI)

http://him.1september.ru Enunas xomnexuus [OP: [IpeameTHas xomtekus
«XUMU



http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HayUHbBIE
aKcriepuMeHThl: xuMmust. Kommekiust Poccuiickoro 001eo0pa3oBaTesHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickast onumnuaia MKOJIbHUKOB O XUMHH
http://chem.rusolymp.ru Opranuyeckasi XuMHs: 3J€KTPOHHBIA yUeOHUK 151
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS
http://www.chemistry.ru JluctaHiOHHas OJIUMITHAJIA TIO XUMUHU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBINA TPOe
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