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IHOJACHHUTEJIBHAA 3AIINCKA

IIporpamma mo XHMMHH Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUA
COCTaBlIcHa Ha OCHOBe TpeOOoBaHMII K pe3yiabTaTaM OCBOEHUS OCHOBHOM
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOINEro oopa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe dQelepalbHON pabodelli mporpaMmbl
BOCIIUTAHHUSA U C YIETOM KOHIICTIITUH MPENOJaBaHus y4eOHOro mpeaMera « XIMUsD»
B 00paszoBaTelbHBIX opranm3amuax Poccuiickoit @enepanumn.

IIporpamma mo xumMuu Aa€T MpeCTaBIeHHE O IIeAX, OOIel cTpaTeruu
oOydeHHs, BOCIHUTAHHS U pa3BUTUSA OOYUAIOMIHXCS CpEICTBaMH ydeOHOTO
IpeIMeTa, yCTaHaBIIUBAET 00s13aTeNbHOE IIpeIMETHOE co/iep>KaHue,
IIpeycMaTpUBAaeT paclpejlelieHHe €ro Mo KiaccaM U CTPYKTYpUpPOBaHUE IIO
pa3zienaM H TeMaM IIporpaMMBI 10 XUMHH, OIIPENENsieT KOJIHYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTepUCTUKHI coep:KaHus, PEKOMEHIyEMYIO
[IOCIIE/IOBAaTEIbHOCTh H3YYEHUS XHMUU C y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3ell, JIOTHKH y4eOHOro mpoliecca, BO3PACTHBIX
ocobeHHOCTell oOydJarolmuxcs, OIpeAesieT BO3MOXHOCTH IIpeaMeTa A
peanuzanuu TpeOGoBaHHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHON 0Opa3oBaTelbHOIT
IIporpaMMbI Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHs, a TakkKe TpeOoBaHUI K
pe3yiIbTaTaM OOyUeHHs XUMUH Ha YPOBHE Iejiell H3ydeHUs IpeaMeTa H OCHOBHBIX
BUJIOB Y4eOHO-IIO3HABATENbHOI eATeIbHOCTH O0yYalomerocs IO OCBOCHHIO
y4eOHOTO co/iep KaHUSL.

3HaHHE XUMHUH CIYXKUT OCHOBOH uisi (OpMHPOBAaHUS MHPOBO33PEHUS
00yJaromerocs, €ro IMpeJCcTaBIeHUII 0 MaTepHUATLHOM €IMHCTBE MHpA, BAXKHYIO
ponb UrparT (GopMUpYEMbIE XUMUEH IpeJCTaBICHUS O B3aUMOIIPEBPAICHUIX
SHEPrud U 00 SBOIIIOIUU BEIIECTB B IPUPOJIE, O IMYTAX pEHIeHHS TI00aTbHBIX
Mpo0iieM YCTONYHUBOTO Pa3BUTUS YeIOBEYECTBAa — CHIPHEBOM, YHEPTEeTHUYECKOM,
IUIIEBON U SKOJIOTHYECKOH Oe30MMacHOCTH, MPOOIeM 3/IpaBOOXPAHEHUS.

N3yyeHne xumMuu:

CIIOCOOCTBYET  peajn3allid  BO3MOXHOCTEH i1  caMOpa3BUTUA U
dhopMupoBaHUS KyIbTYpPHl JUYHOCTH, €€ 00Iel U pyHKITHOHATFHONH TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHHS U TBOPUYECKUX CIOCOOHOCTEH
OOyJaroIMXCsl, HABBIKOB HX CaMOCTOATENbHOW y4eOHOHN IeATEeIbHOCTH,
KCTIEPHMEHTANLHBIX U HCCIEIOBAaTENbCKUX YMEHHI, HEOOXOIUMBIX KaKk B
ITOBCE/IHEBHON XKU3HH, TaK U B podeccHoHaTbHON eI TeTbHOCTH;

3HAKOMHUT CO CHenu(UKoil HAyYHOT'O MBINUICHUSA, 3aKIaJBIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIs]a Ha €JUHCTBO IIPUPO/IBI U YETIOBEKA, ABISIETCS OTBETCTBEHHBIM
3TaroM B OpMHPOBAHHU €CTECTBEHHO--HAYYHON IPaMOTHOCTH OOYJaIONIHXCS;



CIIOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAaHUSAM, K IPUPO/IE, K YEIOBEKY, BHOCHT CBOIl BKJIAaJ B 3KOJIOTHYECKOE
o0pa3oBaHHe 00yJaIOIIUXCAL.

JlanHbIe HampaBlIeHHS B OOYYEHHN XHMHH OO€CIIeUHBAIOTCS CIEIU(UKON
COIepKaHUs yYeOHOTO  TIpeaMeTa, KOTOPBIIl  SBIIETCA  IIeJarOTHYEeCKH
aJlalITHPOBAaHHBIM OTpaKeHHEM 0a30BOH HayKH XUMHUH Ha ONpEeIEHHOM 3Tare e
pPa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOINEro oOpa3oBaHHUS OPHEHTHPOBAH Ha
OCBOCHHE OOYUaIOIUMUCA CHCTEMbI MEPBOHAYAIBLHBIX MOHATHI XHUMHUH, OCHOB
HEOPraHWYEeCKONl XHMMHU U HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX MOHATHI
OpPraHUYeCKON XHUMHUH.

CTpykTypa cojJepKaHHsA MpOrpaMMBI IT0 XHMHH c(HOpMHpOBaHA Ha OCHOBE
CUCTEMHOI'0 Mmojaxoja kK e€ m3yueHur. CojiepKaHHe CKIAABIBAETCS U3 CUCTEMBI
IIOHATHIT 0 XHMHYECKOM 3JIEMEHTE M BEIeCTBE U CHCTEMBI IIOHATHI 0 XUMHYSCKOH
peakimi. OO0e H3TH CHCTEMBI CTPYKTypPHO OpPTaHMU30BaHBI 110 IIPHUHITHITY
IIOCJIeJOBATEIBHOTO Pa3BUTHUA 3HAHHUII HA OCHOBE TEOPETUUECKHX IPEICTABICHUI
Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHA KaK OCHOBBI BCET'0 €CTECTBO3HAHMU;

— Ilepunomnueckoro 3akonHa J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMHH;

— YUSHHUS O CTPOSHHU aToMa U XHMHUYECKOIl CBSI3U;

— TIpeICTaBIEHHII 00 BISKTPOJUTHYSCKOW JIHCCOIMAIINN BEIEeCTB B
pacTBopax.

Teoperudyeckue 3HaHUA PACCMATPHUBAKOTCA Ha OCHOBE SMIHPHYECKH
IIOJy9YCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS ITOCIIEIOBATEIRHO OT OJHOIO
YPOBHS K JPYroMy, BBIIONHIA (QYHKIIUA OOBACHEHHS U IIPOTHO3UPOBAHMUI
CBOICTB, CTPO€HUSA U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUA U MOIyIEHHS
HN3y4aeMBbIX BEIECTB.

OcBoeHHne mWporpaMMbl IO XHUMHH CIIOCOOCTBYeT (hopMHpOBaHHIO
IpeACTaBICHUA O XUMUYECKOI COCTABILIIONIEH HAydYHONH KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHON NPUPOABI, IIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHHUIO U
METOJIaM II03HaHHA B Hayke. M3yueHHe XUMUU IPOUCXOAUT C IMPHUBICYCHUEM
3HAHMII M3 paHee H3YYCHHBIX YYEOHBIX mpeaMeToB: «OKpyXKaromUil MHp»,
«buonorus. 5—7 knacce» U «Puznuka. 7 Kiaaccy.

IIlpy w3ydeHHH XUMHH TPOHCXOAUT (OPMUpPOBAaHHE 3HAHHI OCHOB
XUMHYeCKOll HayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMHS, MPaKTHIECKOIl
JIEITENBPHOCTH 4YEeJOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOU KYJILTYPBHI.
3amada ydgeOHOTO IpeMeTa COCTOHT B (POPMHPOBAHHH CHCTEMBI XHUMHYECKHX
3HaHUI — BayKHEHIMUX (aKTOB, MOHATHII, 3aKOHOB M TEOPETUYESCKHUX ITOJI0KEHUI,
JIOCTYITHBIX O0OOOIMEeHHIT MHPOBO33PEHUYESCKOTO XapaKTepa, S3bIKa HayKH, B



IpUOOIIEHNH K HAyYHBIM MeTOJaM TO3HaHUA IIPU H3YYCHUU BEIEeCTB U
XUMHYECKUX peakiuil, B GOpMHPOBAaHUHU U Pa3BUTHU IIO3HABATENIHHBIX YMEHUH U
UX TNpPHUMEHEHUH B Yy4eOHO-IIO3HAaBaTEIbHON U y4eOHO-UCCIIeOBATEILCKOM
NEeATENbHOCTH, OCBOCHHH IIPaBWJI OE€30MacHOTO OOpalieHHss ¢ BelecTBaMH B
ITOBCE/THEBHOMN KU3HHU.

[Ipu n3ydeHUH XUMHUH HAa YPOBHE OCHOBHOT'O OONIEr0 0Opa30BaHHS BaXKHOE
3Ha4YeHUE MIPHOOpe TaKue eI, KaK:

— (¢dopMHUpoBaHHE WHTEIUIEKTYallbHO pa3BUTONH IJIHYHOCTH, TOTOBOH K
CaM0O00Opa30BaHHUIO, COTPYIHHUYECTBY, CaMOCTOATEIHHOMY IPUHSTHIO PEIICHUH,
CITIOCOOHOM a/IanTHPOBATHCA K OBICTPO MEHSAIOIUMCS YCIOBUAM JKH3HU;

— HalpaBlIeHHOCTh OOydeHUs Ha CHCTeMaTHYecKoe IpUOOIIeHne
00yJarIuXcss K CaMOCTOATEIBHOH II03HABAaTEeNLHOU JesSTeIbHOCTU, HAYYHBIM
METO/IaM MO3HaHUA, (OPMUPYIOIIUM MOTHBAIIUI0 U Pa3BHTHE CIIOCOOHOCTEN K
XUMHH;

— ofecrieueHne YCIIOBHIL, CIIOCOOCTBYIOIUX IIPUOOPETEHUIO 00yJarOIIIMHUCS
ONBITa pPa3HOOOpAa3HON MEATENHHOCTH, MO3HAHUS H CAMOMO3HAaHHS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBHIX KOMIIETCHITUN), UMEIONNX YHHBEpPCaJbHOE 3HAaYeHUE s
Pa3IHYHBIX BUJIOB JE€ATEIHHOCTH;

— (dopmupoBanne o6miell (QYHKIIHOHATLHOH U €CTECTBEHHO-HayYHOU
rPAMOTHOCTH, B TOM UHCJIe YMEHHil OOBSICHATE U OIEHUBATHL SBIICHUS
OKPY’KAIOIEr0 MHUpa, HCIONB3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE NPH H3YISHUU
XUMHHU, OPHMEHATh HX TNpPH pelleHHH mnpoOjeM B IMOBCEJHEBHONW JXHU3HU H
TPYAOBOI1 1€ TEILHOCTH;

— (¢dopMupoBanue y o0OydJarmoIuxcsi TyMaHUCTHYECKUX OTHOIICHHIN,
MMOHUMAHUS TIEHHOCTH XHUMHUYECKHX 3HAaHHUII I BBEIPAOOTKH SKOJIOTHYECKH
1eecoo0pa3Horo MOBEACHUA B OBITY U TPYAOBOH JEATEIBHOCTH B IIENAX
COXpaHEHHS CBOETO 3/IOPOBBA U OKpY’Karolleil IpUpoHOil Cpe/ibl;

— pa3BUTHE MOTHUBAIUH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOII H
CaMOBOCTIHTAHHIO Ha OCHOBE YCBOEHHsS O0OIIledeIoBeUYecKUX II€HHOCTell,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY HpOQUISs U HAIpaBIEHHOCTH AaldbHEHIIero
00ydeHus.

OOmiee 4YHCIIO YacoB, OTBEAEHHBIX I H3y4YeHUS XHUMUU HAa YpOBHE
OCHOBHOTO 00I1IeTr0o 00pa3oBaHus, cocTapisieT 136 gacoB: B 8 kiacce — 68 gacos (2
gaca B HeJIeno), B 9 kiiacce — 68 gacos (2 gaca B HEJIeNIO).



COJAEPKAHHUE OBYYEHMA

8 KVIACC

IlepBoHayabHbIe XHMHUYECKHE MOHATHSA

IIpeamer xumun. Pons XUMHH B JKU3HH 4YeNOBeKa. XUMHS B CHCTEME HayK.
Tema u BemecTBa. PH3NYecKHe CBOHCTBAa BeEIIECTB. ATperaTHoe€ COCTOSHUE
BemecTB. 1loHATHe 0 MeTo/aX MO3HAHUA B XHMHUH. UHCTBIE BEIECTBA H CMECH.
CriocoOrI paziesieHns: cMecei.

ATOMBI U MOJIEKyIbl. XHUMHYECKHE 3IeMEHTHl. CHMBOIBI XUMUYECKUX
31eMeHTOB. IIpocThie U clnoXXHBIE BellecTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumngeckass (opMyna. BameHTHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKkOH IIOCTOAHCTBa cocTaBa BemecTB. OTHOcUTeNbHass aTOMHas Macca.
OtHocHuTenpHas MOJIEKYIsIpHast Macca. MaccoBasi JJoJIsi XUMHYECKOTO 3JIE€MEHTa B
COEIMHEHUH.

KonngectBo BemecTBa. Mons. MonspHas Macca. B3auMocBsA3b KOIUYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IUHUII BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COEUHEHUI.

du3nyecKkue U XUMUYECKUE SABICHHUS. XUMUYEeCKas peaklus U €€ IMPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIECTB. XuUMHYecKue ypaBHeHHs. Knaccudukamus
XUMHYECKUX peakiuil (CoeIHHEeHN, pa3I0oKeHUsA, 3aMeleHUs], 0OMeHa).

Xumuueckuil Ixcnepumenm:

3HaKOMCTBO C XHMHYECKOI MOCyzoil, mpaBuiaMu paboTel B nabopaTopuu u
npuéMamMu odparieHus ¢ 1abopaTopHBIM 000pYy/I0BaHHEM, U3yUYeHUE U OIHCaHUE
(¢bu3ngecKux CBOMCTB OOpa3I[OB HEOPTaHUYECKUX BENIECTB, HaOMIOJeHUe
dbuzngeckux (IIaBJIeHUE BOCKa, TasHHUE IIb/Ia, pacTHpPaHHE caxXxapa B CTYIKe,
KUIMEHNE U KOHJEHCAIUsl BOJbI) U XHUMHUYEeCKHX (TOpeHHe CBeYHU, MpOKAIMBaHUE
MEIHOH MMPOBOJOKHU, B3aUMOJIeHCTBHE Mella ¢ KUCIOTOM) sSBIIeHHl, HaOmoIeHue U
ONHUCaHHe NPH3HAKOB IMPOTEKAaHUS XUMHYECKHX peakiuil (pa3lokeHHe caxapa,
B3aUMOJIeHiCTBHE CEPHOI KHUCIOTHI C XJIOpU0oM Oapus, pas3lioKeHHe THIPOKCHIIA
meau (II) mpu HarpeBaHUH, B3aUMO/ICIICTBHE Xelle3a ¢ pacTBopoM coiu mean (II),
H3ydeHHue CIocoOOB pa3fielieHusl cMecell: ¢ IMOMOIBI0 MarHura, (QpuibTpoBaHUE,
BEITIApUBAHUE, JUCTUIUIAIUS, XpoMaTorpadus, MpoBe/IeHHe OYUCTKH ITOBapEHHOMN
cony, HaOMIOJIeHHEe U  ONHCAaHHE  pPe3yldbTaTOB  IIPOBEJCHUSA  OMbITA,
UJUTIOCTPUPYIONIETO 3aKOH COXPAaHEHUsS MacChl, CO3/IaHHE MOJENEell MOJEKYII
(ImapoCTepIKHEBHIX ).

BaxcHeilimue npeIcTaBHTE1H HEOPraHHYEeCKHX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopoa — s1emMeHT U mpocToe
BemecTBO. HaxokJeHue KHclopoJa B Ipupoje, (u3anmdeckue M XUMHYECKUE
cBoiictBa (peakimun ropenns). Oxcunel. I[Ipmmenenue kuciaopopga. CrocoOb



IIOJy4YeHUsI KHCJIopojia B JTabopaTopuH U MPOMBIINICHHOCTH. KpyroBopot
Kuciopoja B npupojie. O30H — alIoTponHas MOAUGUKAIINA KUCIOpoa.

TemmoBoit 3¢gdexT XuMHUUecKOl peakIuh, TEPMOXHMHUYECKHE ypaBHECHUA,
9K30- U SHAOTEPMHYECKHE peakmuu. TOIUIMBO: yroidh M METaH. 3arps3HEHHE
BO3/yXa, YCIJICHNE MMapHUKOBOTO 3 (eKkTa, pa3pylieHne 030HOBOT'O CJIOS.

Bogopon — »smemeHT u mpocToe BemiecTBo. HaxoxjaeHue Bogopoda B
npupoje, ¢GHU3NYECKHe W XHMHUYECKHE CBOICTBA, IIPHUMEHEHHE, CIIOCOOBI
nosryuyeHus. KucioTsl u conn.

MousapHasril 006EM ra3oB. Pacu&Tsl Mo XUMIYECKUM YpPaBHEHHSAM.

®du3znyeckue cBoiicTBa BoAbl. Boxa kak pactBoputrens. PacTBOpHI.
HacpimmenHple U HEHaCHIIIEHHBIE pPAacTBOpPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10714 BeIlecTBa B pacTBope. XUMHUUYECKUE CBOIICTBa BoAbl. OCHOBaHHS.
Pone pacTBOpoB B mpupojie U B KHU3HU 4UenoBeKka. KpyroBopoT BOJbI B IIPHUPOJIE.
3arps3HeHue IpUPOIHBIX BoJ. OXpaHa U OYHCTKA MPUPOJHBIX BO/I.

Knaccudukamus Heopranmdecknx coeaumbeHnil. Oxcuasl. Knaccuduxarms
OKCHJIOB:  coJieoOpasyroiue (OCHOBHBIE, KHCIOTHBIe, aMmdoTepHBIe) U
HecosreoOpasyromue. Homenkmatypa okcupoB. ®Pusmdeckne U XHMHUYECKHE
cBolicTBa okcu0B. [lonydeHne oKCUIOB.

OcuoBanms. Krnaccudukamusa ocHOBaHMI: MIETOYH W HEpPaCTBOPHMEIS
ocHoBaHuA. HoMmeHKkiaTypa ocHoBaHHN. PU3NYECKHE U XUMHUYECKHE CBOICTBa
ocHoBaHuli. [lonydeHne ocHoOBaHHI.

Kucnorel. Knmaccudukamua xucinor. Homenkinatypa kucior. Ousndeckue u
XHMHYECKHE CcBoMcTBa KuciaoT. Psag axtuBHocTH MeTauioB H. H. bekerosa.
Ilonygenue kucior.

Conu. Homenxiiatypa coneil. du3ndeckne U XUMHUYECKHE CBOICTBA COJIEH.
IlonydgeHue coieil.

I'ereTudeckas CBI3b MEXIY KIIaCCAMU HEOPTAaHUYECKUX COETMHEHUI.

Xumuueckuii Ixcnepumerm:

Ka4eCTBEHHOE OIIpE/IeICHHE COAEpKaHUs KHCIOPOoJa B BO3/IyXe, MOIyUECHUE,
coOupaHHe, pacmo3HaBaHHE M W3yYEHHE CBOWCTB KHCJIOpOJa, HaOmoaeHue
B3aUMOJICIICTBUSL BEIECTB C KUCIOPOJOM H YCIOBUS BO3HUKHOBEHUA U
IIpEeKpaIeHnss TopeHus (mo)kapa), O3HAKOMIIEHHE C O0O0pa3laMH OKCHIOB W
ONMCAaHUE UX CBOICTB, IIOJyYeHHE, COOHpaHHE, pAaclO3HAaBaHHE U H3YUCHHE
CBOIICTB Bojiopoja (TopeHHe), B3amMojeiicTBHe Bojiopoaa ¢ okcuaoMm Menu (II)
(BO3MOXXHO HCIIONIB30BaHHUE BHIEOMAaTepHATIOB), HAOMIOJAeHHE 0O0pa3IoB BEIIECTB
KOJIMYEeCTBOM | MoOJb, HCCIIeJOBaHHE OCOOSHHOCTEH pacTBOPEHUSA BEIIECTB C
pa3IMYHON PAaCTBOPUMOCTBIO, IIPUTOTOBIEHHE PAaCTBOPOB C OMNpeJesIEHHOM
MacCOBOI J10Jiell pacCTBOPEHHOTO BEMIECTBA, B3aUMOJCHCTBHE BOJIBI C METaNIAMU
(matpueM © KampIlueM) (BO3MOJKHO HCHOJB30BaHUE BHICOMAaTEpPHAIIOB),



HCCIIeloOBaHHE O00pa3lOB HEOPraHHYEeCKHUX BEMIECTB Pa3IHYHBIX KJIACCOB,
HaOII0/IeHNe H3MEHEHUsI OKPAcKU MH/IHMKATOPOB B PacTBOpaxX KUCIOT U INENoYei,
n3ydeHne B3amMmojelcTBua okcupa menan (II) ¢ pacTBopoMm cepHON KHCIIOTHI,
KHCIOT C MeTalJlaMH, peaKiuil HeNTpaau3aluH, IIOIy4eHHE HEepacTBOPHMBIX
OCHOBAaHMI1, BEITECHEHHE OJHOI0 METalLla JPYTHMM H3 pacTBOpa COJIH, PEIICHHE
SKCIIEpUMEHTAIIBHBIX 33/lad 1m0 TeMme «BaxHelimme KiIacchl HEOPTraHUYECKHUX
COETHHEHHII».

Ilepuoanyeckuii 3axkoH u Ilepmogmueckasi cHcTeMa XHMHYECKHX
y1emeHTOB JI. HU. MenneneeBa. CrpoeHne aroMoB. XHMHYECKas CBA3b.
OKHCIHTEeTIbHO-BOCCTAHOBHTEIbHbIE PeaKIHI

IlepBpie TOMBITKH KIACCH(PUKAIUN XUMHUYECKUX 37IeMeHToB. [loHsATHe O
Tpynmax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE W IIEIOYHO3eMENIbHbIE METalLIhI,
raJoTeHbl, HHEPTHBIEC T'a3bl). DIEMEHTHI, KOTOphle 00pa3yoT aM(pOTepHbIe OKCUIBI
U TUIPOKCU/IBL.

IIepuoanaeckuii 3akoH. [lepuoandeckas cucTeMa XUMHYIECKHX 3JI€MEHTOB /1.
.  MenneneeBa. KopoTkomepuognas ©  JUIMHHONEPHOJAHAA  (OPMBI
Ilepuoguueckoil cucreMsl xumudeckux smemeHToB /. 1. MenpneneeBa. llepuomsr
n rpynnsl. Duzndeckuil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIepHOJA H
TPYIIIBI 3JI€EMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sAjaep. M3oTonsl. DnexkTpoHbl. CTpoeHHE
3MEKTPOHHBIX  000J0YeK aTOMOB IepBhIX 20 XHUMHYECKHX 3JIEMEHTOB
Ilepuomuueckont cucremsl J[. 1. MenneneeBa. XapakTepHCTHKa XUMHYECKOTO
3JIEMEHTA II0 ero InojoxeHuro B I[lepuoandeckoii cucreme /1. 1. MeHpeneena.

3aKOHOMEPHOCTU U3MEHEHUs paJlyca aTOMOB XUMHYECKHX >JIE€MEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOIICTB 11O IPYyNIIaM U MEPUOaM.

3uaueHue [lepuoaudeckoro 3akoHa u Ilepnoimaeckoil CHCTEMBI XHUMUYECKHIX
3JIEMEHTOB JUIS pa3BUTUS Hayku u npaktuku. J[. 1. MenneneeB — y4éHbli U
TpaKJJaHUH.

Xumudeckass cBA3b. KoBaneHTHas (MONsIpHAsT U HEMONSpHAs) CBA3b.
DNIEeKTPOOTPULIATENFHOCTh XHMUYECKUX 371€MEHTOB. VIOHHas CBSA3E.

Crenenp  okxucieHus. OKUCINTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUH.
IIporecch! okucaeHUs U BOCCTaHOBIIEHUA. OKUCIHTENN U BOCCTAHOBHTEN.

Xumuueckuil Ixcnepumenm:

H3ydeHue oOpa3loB BEIECTB METAIIOB U HEMETAJIOB, B3aHMOJIEHCTBUE
THJIPOKCHJIa IIMHKAa C pacTBOpaMU KHCIOT H IIENOoYeil, IPOBEJACHUE OIBITOB,
UITIOCTPUPYIOIIUX — IPHUMEPHl  OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHil
(ropeHue, peakIu pa3IoKeHUs, COSTUHEHIS).

MesicnpeomemHuole céasu



Peanuzamus MeXIpEeIMETHBIX CBS3€H IpH HM3YYEHHH XHUMHH B 8§ Kiacce
OCYINECTBIIETCS 4Yepe3 UCIOJb30BaHHE KaK OOIMHX eCTeCTBEHHO--HAayJHBIX
MOHATUIL, TaK U MTOHATHH, ABIOIINXCA CUCTEMHBIMU JIJISI OTJIEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYUYHOTO ITUKIIA.

OO01re ecTecTBEHHO--HAyYHBIE MOHATHSA: HayIHBIHN (aKT, THIIOTE3a, TEOPHUs,
3aKOH, AaHalN3, CHHTe3, KiIaccudukamusa, TIepUOIUIHOCTh, HaOIo/IeHNeE,
IKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®du3uka: MaTrepus, aToM, 3JIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHJ,
H30TOMBI, PaJlOaKTUBHOCTh, MOJIEKYJa, 3JIEKTPHUUYECKUIl 3apsjl, BENIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, ra3, (U3NYECKHE BEIHYIHHBI, €IUHUITEI
HU3MEPEHHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: potocunrtes, gpxanue, Ouocdepa.

l'eorpadmsa: armocdepa, rtuapochepa, MHHEpadbl, TOPHBIE IIOPOJIHI,
I10JIE3HBIE UCKOIIaeMbI€, TOIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeniecTBo 1 XUMHYeCKas peaKIHs

Ilepuonmaeckuii 3akoH. [lepuoauueckas cucteMa XUMHYECKUX 3JIEMEHTOB [1.
. MenpneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOIICTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TpPEX IMEPHOAOB, Kaausd, KadblUi U HX
COEIMHEHUII B COOTBETCTBHU C MOJIOKEHHEM »3ieMeHTOB B Ilepuomudeckoit
CHUCTEME H CTPOSCHHEM HX aTOMOB.

CtpoeHne BemiecTBa: BHIBI XUMHYECKOW CBA3U. THUNBI KPUCTAUIMYECKHX
PEMETOK, 3aBUCUMOCTh CBOIICTB BEIECTBA OT THIIA KPHCTAUIMYECKOU PEIETKH U
BH/Ia XUMHUYESCKOH CBS3H.

Knaccudukamms u HOMEHKIATypa HEOPTaHHYECKUX BEIIECTB. XHUMUUYECKUE
CBOIICTBA BEIIECTB, OTHOCAIMXCA K pa3INYHBIM KJIacCaM HEOPTraHUYECKUX
COEIMHECHUI, TeHETHYECKasl CBSI3b HEOPTAaHUYECKUX BEIECTB.

Knaccudukamms XUMHYECKUX PeaKITiil M0 pa3InYHBIM IIpU3HaKaM (110 YUCITY
U COCTaBYy YYAaCTBYIOIHX B PEaKIUH BEIIECTB, II0 TeIuloBoMYy 3(dekTy, mo
H3MEHEHUIO CTEIeHeH OKHCICHUS XUMHUYECKUX 3JIEMEHTOB, II0 0OpaTUMOCTH, IO
YUYacTHUIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE peaKI[ui, TEPMOXUMHYECKHE
YpaBHEHUS.

Ilonstne o ckopocTn XuMmmH4eckoil peakinuu. [loHsTHe 00 OOpaTUMBIX U
HEeOOpaTHMBIX XUMHYECKUX peaknusix. IIoHITHe 0 TOMOTe€HHBIX U T'eTepOTeHHBIX
peakmuax. [Tonstue o karamuze. [loHATHe 0 XuUMHYEeCKOM paBHOBecHu. DakTophi,
BIIISIFONIHNE Ha CKOPOCTh XHUMHUYECKOI pEaKIHU U II0JIOKEHHE XHUMHYECKOTO
paBHOBECHS.

OKHCITHTENHHO-BOCCTAHOBUTENBHEIE  PEaKIMH, JJeKTPOHHBII  OanaHc
OKHCIIUTENHLHO-BOCCTAaHOBUTEILHOI PEeaKITnH. CocTaBnenue YpaBHEHUIA



OKHCIIUTEIbHO--BOCCTAHOBUTEILHBIX  peaKIUii ¢ HUCIOJb30BAaHUEM  METOJa
3JEeKTPOHHOTO OanaHca.

Teopus 3IeKTPOUTUIECKON JUCCOIHAIIUH. DIEKTPOIUTH U HEIIEKTPOIHUTHI.
KaTtuonsl, aHuoHbsl. MeXaHH3M JUCCOIHAIIHN BEIIECTB C Pa3IWYHBIMU BUIaMHU
xumudgeckoii cBs3u. Crenens gucconuaniu. CHIbHEIE U clIa0ble SJIEKTPOIUTHI.

Peakiiun nonHoro oOMeHa. YCI0BUS MPOTEKAaHUS peakInil HOHHOTO 0OMEHa,
IIOJIHBIE U COKpANIEHHBIE HOHHBIE ypaBHEHHs peakmuil. CBoHcTBa KHCIIOT,
OCHOBaHMI H COJIeH B CBeTe MpPEACTaBICHUN 00 3JIEKTPOIUTHICCKON
nucconuanuu. KauecTBeHHBIe peakiini Ha HOHBIL. [loHATHE 0 THIpOIHU3Ee Coeil.

Xumuueckuii Ixcnepumerm:

O3HAKOMJICHHE C MOJIECIIMH KPHCTAUIMYECKUX PENIETOK HEOPTaHUUYECKHX
BEIIECTB — METAUIOB U HeMeTa/uIoB (Trpadura W amMasa), CIOXKHBIX BEIECTB
(XMopuma HATpHUA), UCCIIeTOBAaHHE 3aBHCHUMOCTH CKOPOCTH XHMUYECKON peaKITHH
OT BO3ACHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAaHHE >IEKTPOIIPOBOIHOCTH
pPacTBOPOB BENIECTB, IIpoIecca AUCCOIUMAIIUA KHUCIOT, INEeJoYel H  coleil
(BO3MOXXHO  HCIIOJIB30BaHUE BHACO MATEpUANOB), IIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ MPHU3HAKU  TPOTEKAaHHS  peakmuii HOHHOTO  OoOMeHa
(oOpazoBanme ocagka, BBIJICICHHE Ta3a, oOOpa3oBaHHE BOJIBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHI  OKHCIUTEILHO-BOCCTAHOBUTENBHBIX  PEaKIUil
(ropeHne, peakliuu pa3lIOKEHUs, COCIUHEHHUA), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAYECTBEHHBIX pEaKIMili Ha HOHBI, pEIICHUe
IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeranIbl H HX COeIHHEHHS

OOmas xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne U GU3HIECKHE CBONCTBA MPOCTHIX
BEI[ECTB — TaJOreHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe  XJopa
(B3auMojieficTBHEe ¢ MeTaUIaMH, HEMeETaJUlaMHU, IellodaMH). XJIOPOBOJOPOI.
CoisiHast KHCIOTa, XUMHUYECKHE CBOINCTBA, MOIYYEHHUE, MpUMEHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPOJia Ha OpraHu3M dYelloBeKa. BakHeillmme XIJIOpHABI U UX
HaXOXXJICHHE B IIPUPOJIE.

OOmas xapakrepucTtuka 31eMeHTOB VIA-rpymmibel. OcOOEHHOCTH CTPOCHHUSA
aTOMOB, XapakTepHble cTeneHH okucieHms. CTpoeHne u (QU3HYECKHE CBOICTBA
IIPOCTHIX BEIIECTB — KUCIOPO/ia U Cephl. AIUTOTPOIIHBIE MOAU(UKAIIUH KICIOPO/Ia
U cepbl. XUMHYECKHe CBOHMCTBa cepbl. CepoBoOIOpOJ, CTpOoeHHE, (pU3NYeCKHe U
XUMHUYECKHe cBoMcTBa. OKCHIBI Cepbl KaK IMPEJICTABUTENN KUCIOTHBIX OKCHIIOB.
CepHas kucioTa, ¢GuU3NUECKHe © XHMHYECKHe CBoOHcTBa (oOmme Kak
IIpEJICTABUTENIS Kjacca KHCIOT H cHelupUYecKne). XHUMHYECKHE pEeaKIlHi,
JeXalie B OCHOBE IIPOMBINUICHHOTO CIIOCO0a TIOJYYeHUS CEPHOIl KHCIIOTEHI.
IIpumenenue cepHoit KUCIOTH. COMU CEPHOIl KUCIOTHI, KAYECTBEHHAs peaKIlus Ha



cynbdar-uoH. HaxoxeHne cepbl U e€ COeIHHEHHUII B IpHpoje. XUMHUYECKOe
3arps3HEHHE OKpYXKarIeill cpeabl COeAUHEHUAMH cepbl (KHUCIOTHBIE OXKIIH,
3arpsi3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeI0TBPaIeHUs.

OO0mmas XapakTepHUCTHKA 3IeMEHTOB VA-rpymmsl. OCOOCHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIE CTENE€HH OKHCICHHUSA. A30T, pacupocTpaHEeHHEe B IPUPOJE,
dbuzngeckue U XuMHueckue cpoiictsa. Kpyrosopor a3ota B mpupojie. AMMHUAK, €ro
dbuzngecKne U XUMHYeCKUe CBOICTBA, NoTydeHue u npuMmeHnenne. Coal aMMOHHS,
ux u3nyeckne U XUMHUYeCKHUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakiys Ha
HOHBI aMMOHHA. A30THasi KUCIIOTa, €€ IoJydeHHe, pu3nueckue M XUMHYECKUE
cBoiicTBa (OOIMe Kak MpeACTaBUTENs Kilacca KHCIOT U cHenupuIecKue).
Hcnonb3oBaHne HUTPATOB U coilell aMMOHHS B KauecTBE MUHEpalIbHBIX
ynoOpenuii. XuMH4eckoe 3arpsi3HeHHE OKPYKaIIel cpeibl COeTHHEHUAMH a30Ta
(KHCIIOTHBIE MOXKJM, 3arpsi3HEHHEe BO3/yXa, IOYBEI U Bopoémon). Docdop,
amnotponHele Mogudukarmuu docdopa, duznueckne W XUMHUYECKHE CBOIICTBa.
Oxcun dpocdopa (V) u dpocdopHas kucinora, puzndeckie U XUMHISCKHE CBOIICTRA,
nonyueHue. Mcnonp3oBanne ¢ochaToB B kauecTBe MUHEPATBHBIX YI0OpEHUIA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHUSA
aTOMOB,  XapaKTepHble  CTENE€HH  OKHUCIEHHSA.  YTIepoJ,  aUIOTPOIIHBIE
MoauduUKanu, pacnpocTpaHeHHe B IIpupoje, (Qu3HUecKue U XHUMHYECKUE
cBoiictBa. Ancopomusa. Kpyrosopot yriaepojaa B npupoje. OKCUIBI yIyiepoa, Ux
dbuszngeckne W XUMHUYECKHE CBOICTBa, JelicTBUe Ha JKHUBBIE OpraHU3MBI,
OJTyYeHHe U NPUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumoreza rimoGanpHOTO MOTEINIEHHS KIHMaTa, TapHUKOBBIH
b dext. YronpHag kuciaoTa U € cony, ux Gpu3niecKkue U XUMHYeCKHe CBOICTBa,
moiayuyeHue u IpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHEI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH U CEIhCKOM
XO34ICTBE.

[IepBoHavanbHbBIe MOHATUA 00 OPraHUYECKHUX BEIECTBaX KaK O COETMHEHUIX
yriepojia (MeTaH, 3TaH, 3THICH, alleTUJIeH, 3TAHOIL, TIINIIEPUH, YKCYCHAs KHCIIOTA).
[IpuposHble HUCTOYHHKHU YIVIEBOAOPOAOB (Yroilb, HPHUPOJIHBINA ra3, HedTh),
IPOAYKTHl HX IepepaOboTKu (0eH3MH), UX POIb B OBITY M IMPOMBIINLICHHOCTH.
ITonsTre 0 OHOTOTHYECKH BaXKHBIX BENIECTBAX: XKUPAX, OeIKax, yrieBoJax — U UX
ponH B OKU3HM 4YeJoBeka. MaTepuaabHOe €JIHMHCTBO OpPTraHHYECKHX U
HEOPraHHYEeCKUX COETUHEHMIH.

Kpemuuii, ero ¢Qusudeckue © XHMHYECKHE CBONCTBa, MONydeHHUE W
npuMeHeHne. CoenuHeHHs KpeMHus B mpupoje. OOmiue mpeacTaBieHus o0
okcuye kpemuus (IV) u xpemuuneBoil kuciore. CHIHKATBL, HX HCIOIb30BaHHE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeline cTpouTelbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, IIeMEeHT, O0eToH, eire300eToH. [IpobireMbl OGe30IMacHOTO HCIIOIB30BAHUA
CTPOUTEIHLHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuili IxcnepumerHm:

H3ydeHHEe 00pa3loB HEOPTaHMYECKUX BEIECTB, CBONUCTB COJITHONM KHCIOTHI,
IIpOBE/ICHIE KaUyeCTBEHHBIX PEaKINil Ha XJIOPHA-HOHBI U HaOJI0IeHIE MPHU3HAKOB
UX TIPOTEKAHHUs, OMBITHI, OTpakarolmue (U3NIeCKHe W XHUMHYECKHE CBOICTBa
rajJoreHOB M HX COeIUHEHUH (BO3MOXKHO HCIOJB30BAaHHE BHIACOMATEPHAJIOB),
O3HaKOMJIEHHE ¢ oOpas3lamMi XJIOpUJIOB (TAJIOT€HHJOB), O3HAKOMIIEHHE C
oOpasmaMu cepsl W €€ COeQUHEHMAMH  (BO3MOJKHO  HCIOJIB30BaHUE
BHJIcOMaTepHajIoB), HaOIOJeHHe Tpollecca OOYIIIMBAHMUSA caXxapa II0J JAeliCTBHEM
KOHIICHTPUPOBAaHHON CEpHON KHCIOTHI, U3y4eHUE XHUMHYECKUX CBOICTB
pa30aBIIeHHOI CepHOIT KICIIOTHI, IIPOBE/ICHNE KaUYeCTBEHHOW peakIIuy Ha CyJbdart-
HOH U HaOIIoJeHHe TMpH3Haka e€ IPOTeKaHUd, O3HAaKOMJIEHHE ¢ (pHU3MIeCKIMH
cBoiicTBaMH a30Ta, ¢ochopa W UX COEAUMHEHHH (BO3ZMOXKHO HCIIOIIB30BAaHHE
BHJIcOMaTepHaIoB), oOpa3naMi a30THRIX U (pocopHBIX ya0oOpeHHil, MOTyIeHHE,
coOupaHHe, pacmo3HaBaHHE W H3YYEHHE CBOIICTB aMMMaKa, IIPOBEJCHUE
Ka4eCTBEHHBIX peaKmuii Ha MOH aMMOHHA U (ocdaT-HoH U U3yYEeHHE MPH3HAKOB
UX IPOTEKaHUs, B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHOI a30THON KHCIOTHI C MEJBIO
(BO3MOXKHO HCIIONb30BaHHE BHJI€OMaTEPUAIIOB), HU3ydeHHne Mojienen
KPUCTAUTMYECKHX PpEmIE€TOK anMasa, rpadura, dymaepeHa, 0O3HaKOMICHHE C
IIPOITECCOM aJCcOpOITMM pPACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM VIJIEM W
YCTPOUCTBOM IIPOTHBOTA3a, MOJyYeHHE, COOMpaHHe, pacllo3HaBaHUE U H3YYCHHE
CBOIICTB YIVIEKHCJIOTO Ta3a, MPOBEJSHIE KaUYeCTBEHHBIX peakiinii Ha KapOoHAT U
CIUIMKAT-UOHBI W H3YYEeHUE IPU3HAKOB UX IMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIUEN CHIMKATHON IIPOMBIIJIEHHOCTH, PEIIEHHE AKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BajkHeilme HeMeTallIbl U HX COCSIHHCHUS.

MeTanJabl H HX COeTHHEHHS

OO01mmasa XxapakTepUCTHKa XHMHYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU
nx mnonoxeHus B llepmomuueckoil cucreme xumudeckux siemeHtoB /I .
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTamaoB. MeTamwindeckas CBA3b U
METAUINYECKass  KpUCTAUIMYECKass  pemeéTka.  DISKTPOXHUMUYECKHU P
HanpspKeHniT MeTaiwioB. Pu3ndeckne 0 XUMHUYECKHe cBolicTBa MeTajuioB. OOmmue
CIIOCOOBI TONyYeHUS MeTauioB. I[loHATHE O KOPpO3WH METAUIOB, OCHOBHBIE
CIIOCOOBI 3amMUTBl UX OT Koppo3un. CriaBel (CTajdb, YYT'YH, TIOPATIOMIHHM,
OpoH3a) 1 HX MPHUMEHEHNE B OBITY U IIPOMBIIIIICHHOCTH.

[Ilenounple MeTawiel: monokeHne B llepuoauueckoil cucTeMe XHMHYECKHX
saneMmenToB JI. 1. MeHzeneeBa, CTpO€HIE UX aTOMOB, HaXOXJICHHE B MPHPOJE.
duzndeckue U XUMHYECKHE CBOMCTBa (Ha mpuMepe HaTpug U Kauus). OKCHIB U



TUAPOKCHIBI HAaTpusd U Kanud. llpuMeHeHHe IENIOYHBIX METAIoB U  HUX
COeIUHESHHII.

IIlerouHo3eMeIbHEIE MeETaUIBl MarHHi M KalbIUil: IIOJIOXKEHHE B
Ilepuoguaeckoil cucteme xumudeckux 3nemeHToB J[. 1. MenneneeBa, crpoeHue
X aTOMOB, HaxOX/IeHUE B mpupojae. Puzndeckrue u XUMHYECKUE CBONCTBA MarHus
U Kaueplud. BakHelmme coelUHEHUS Kalblus (OKCHI, THAPOKCHU]I, COJIH).
JK&€cTKOCTh BOJBI H CIIOCOORI €€ yCTpaHEeHHS.

Amomunnii: nojnoxenue B [lepuoaudeckoil cucTeMe XUMUYECKHX 3JIEMEHTOB
1. 1. MenneneeBa, cTpoeHHE aroMa, HaxoxJeHue B mnpupoje. Pusnygeckue u
XUMHYeCKHe CBOICTBa aloMUHHIA. AMQoOTepHBIe CBOIICTBA OKCHIA U THIPOKCHIA
AJTFOMITHIA.

Keneszo: monoxenue B [lepuoamyeckoii cucTeMe XUMHYECKUX 3J1€MEHTOB [1.
. MenneneeBa, CTpO€HHE aTOMa, HaXOXJeHHUE B mpupojge. Pdusnyeckue u
XUMHYecKHe CBOMCTBa xeme3a. OKCHIBI, THAPOKCHIBI H conn kene3a (1) u sxemesa
(IIT), mx cocTaB, CBOIICTBA U MTOJIyYECHUE.

Xumuueckuili IxcnepumerHm:

O3HAaKOMJICHHE C oOOpasllaMd MeTalIOB M CIUIaBOB, HUX (QH3HYSCKUMU
CBOIICTBAMH, H3y4eHHE pe3yIbTaTOB KOPPO3HH  METAUIOB  (BO3MOXKHO
HCIIONIL30BAaHNE BHEOMAaTepHATIOB), OCOOCHHOCTEH B3aUMOJICIICTBHA OKCHA
Kalpllig U HATPHA C BOJOIl (BO3MOJKHO WCIIOJB30BaHUE BHIeOMaTepHAIIOB),
HCCIIE/IOBAaHNE CBOICTB JKECTKON BOJBI, IIpoliecca TOPEHHA JKelle3a B KUCIOPO/ie
(BO3MOXXKHO  HCIIOJIB30BaHHE  BHICOMATEpUANIOB), IIPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKIMil Ha HMOHBI: MarHus, KaJbllUd, alllOMUHUS, ITUHKA, Keje3a
(IT) u xenes3a (III), mexu (II), HaOmrOIeHHE M OMHCAaHHUE MPOIECCOB OKpAITBAHUI
IUJIaMEHH MOHAMH HaTpusA, Kaauid U Kajgblusd (BO3MOJKHO HCIIOJIb30BaHHE
BHJICOMAaTepHajoB), UcclieoBaHne aM(OTEPHBIX CBOMCTB TUIPOKCH/Ia ATFOMUHUA
U THAPOKCHUIA ITUHKA, PEIICHNE 3KCIIEPUMEHTAJIbHBIX 3a/1ad 110 TeMe « BaskHeiimue
MeETaJUILI H UX COCTHHCHH.

XuMHS B OKpYsKaIas cpeaa

BemectBa u maTepuanbl B INOBCEIHEBHON JXU3HU 4YeJOBeKa. beszomacHoe
HCIIOJIb30BAaHUE BEIECTB H XUMHUYECKUX peakimil B ObITy. IlepBas momomts mpu
XHUMHUYECKUX 0XKOT'aX U OTPaBICHUAX.

XuMHyeckoe 3arps3HEHHE OKpYyKalllell cpeasl (mpejenpHas JOonycTUMas
KOHIIeHTpanus BemecTs, gainee — [IJIK). Pons xuMun B permeHnn >K0JIOTHYECKUX
IpoOIeM.

Xumuueckuili IKcnepumeHm:

H3ydeHHEe 00pa3I[oB MaTepHAIOB (CTEKJIO, CIUIaBBI METAJUIOB, IOJHMEpHEIS
MaTepHalbl).

MesicnpeomemHole céasu



Peanuzanus MeXIpeIMETHBIX CBs3ell NMpH H3y9YeHHH XUMUH B 9 Kiacce
OCYINECTBISIETCA dYepe3 HCIOJb30BaHHE KaK OOIMHUX eCTeCTBEHHO-HAyJHBIX
IOHATHI, TaK U TOHATHII, ABISIONUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmIe ecTeCTBEHHO-HAYUYHbIE TOHATUSA: HAYYHBI (hakT, THIIOTe3a, 3aKOH,
TEOpHs, aHaln3, CHHTe3, KIacCHQUKAIMI, IepUHOJUIHOCTh, HaOIIOICHIE,
IKCIIEPUMEHT, MOJSTUPOBaHNE, H3MEPEHHE, MOJeNb, SBICHHE, IapHUKOBBIIT
3¢ dexT, TeXHOTOTHA, MaTEPHAIIEL.

®du3nuka: Marepus, aTOM, 3JEKTPOH, NPOTOH, HEHTPOH, WOH, HYKINI],
H30TONBI, PaJHOAKTUBHOCTh, MOJIEKYNa, >3JIEKTPUYSCKUU 3apsil, TPOBOJIHHUKU,
IOYyIIPOBOJTHUKH, JTH3NIEKTPHUKH, (OTORIEMEHT, BEIeCTBO, Telo, O0BEM,
arperaTHOe COCTOSTHHE BEIEeCTBa, T'a3, pacTBOP, PaCTBOPUMOCTb, KPHUCTaJUTHIECKas
peméTKa, CIUIaBhl, (PU3NYECKHE BEINMYNHBI, UHUITI N3MEPEHHSI, KOCMHYECKOe
MIPOCTPAHCTBO, IUTAHETHI, 3BE36I, CoHITE.

buonorus: ¢ortocunTes, apxanme, Omocdepa, ’KocHCTEMa, MHHEPATbHBIE
yI00pEeHHs, MUKPO3JIEMEHTHI, MaKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpajus: armocdepa, rtuapocdepa, MHHEPATbl, TOPHBIE MOPOIBI,
IIOJIe3HBIE HCKOITaeMble, TOTUINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBLI 11O
XMMNH HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBLBIE PE3YJIBTATHI

JImgaHOCTHBIE pe3yAbTAaTBl OCBOCHHSA TIPOTPaMMBI OCHOBHOI'O OOIIEro
00pa30oBaHHUs JIOCTUTAIOTCS B XOJ€ OOydYeHUs XUMHUH B €IHHCTBE y4eOHOH H
BOCIIUTATENbHON JAEATENHHOCTU B COOTBETCTBHU C TPAJAUIIMOHHBIMH POCCHIICKIMHU
COLIHOKYIBTYPHBIMH H JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, NPHUHATBIMU B
oOlIecTBe MpaBWIIaMH H HOPMaMU MOBEJEHHA M CIIOCOOCTBYIOT IIpoIieccam
CaMOITO3HAHUA, CAMOPA3BUTUS U COIHAIH3AIUH 00yYaIOIITUXCS.

JImgHOCTHBIE ~ pe3ydabTaThl  OTPaXKAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATHCSI CHCTEMOH TMO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAUUH H
paclIipeHue ONbITa IeATENHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) IaTPHOTHYECKOr0 BOCIIHTAHHSA :

IIEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
I HAyYHOMY HAaCJIeJHI0, NTOHMUMAaHUs 3HAa4YeHHS] XUMHYECKOIl HAayKH B JKU3HHU
COBPEMEHHOTO OO0INEecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOU HH(opMamueil o
IIEPEIOBBIX JIOCTHDKEHUSX M OTKPBITHAX MHPOBOII U OTEYECTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 yCTpoIiicTBe MUpa U 00IIECTBa;

2) rpaKIaHCKOI0 BOCIIHTAHHUS:

IIPE/ICTAaBIE€HUSI O COLHANbHBIX HOpMaxX M IIpaBWIaX MEXIHIHOCTHBIX
OTHONIEHU! B KOJUJIEKTHUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
OJe3HOH,  ydeOHO-UcCIeoBaTENbCKOl, TBOpPYECKOHM W JAPYyrHX  BHAAX
NeATeNbHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOM COBMECTHOH IeATENHHOCTH IIpH
BBITIOTHEHUN Y4Ye€OHBIX, IO3HABAaTEIbHBIX 33J1a4, BBIIIOTHEHUH XUMHYECKUX
KCTIEPHMEHTOB, CO3/IaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHS K B3aHMOIIOHUMAHUIO
U B3aUMONOMOINH B IIporecce 3Toll ydeOHOU JeATeNbHOCTH, TOTOBHOCTH
OIlEHHBaTh CBOE TIOBEJECHHE M IIOCTYIIKM CBOHMX TOBAapHIEil C IO3HIIUA
HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS IIOCIEACTBHII IIOCTYIIKOB;

3) HeHHOCTH HAYYHOI'O NO3HAHHS

MUPOBO33pEHYECKHE IIPEACTABICHHUS O BEIIECTBE M XUMHUYECKOI peakluH,
COOTBETCTBYIOII[UE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH H COCTABISAIOIIUE
OCHOBY /1711 TIOHUMAaHUS CYIIHOCTH Hay4YHOH KapTHHBI MHpa, MpeJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHSA NPHUPOJIBLI, B3aHMOCBSI3SIX 4YEIOBEKa C
IIPUPOAHOIL CPEIOii, O POJIH XUMUHU B ITIO3HAHHUH 3THX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HallpaBJIEHHBIE Ha IIOJly4€HUE HOBBIX 3HAHUI II0
XUMHH, HeoOXoJauMble Il OOBSICHEHUS HaOMIOJaeMBIX IIPOIIECCOB U SBIICHMII,
ITO3HABaTeIbHONU, HH(OPMAIIMOHHOM U YHTATENbCKOIl KyIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATENLHOW paboOThl C Yy4eOHBIMH TEKCTaMH, CIIPaBOYHOMH



JUTEpaTypol, JOCTYIIHBIMU TEXHUYECKHMHU CpeJACTBaMH HH(POPMAIOHHBIX
TE€XHOJOTHH;

HHTepeC K OOYYEeHHI0O M II03HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTL U
CIIOCOOHOCTH K  CaMOOOpa3OBaHHIO, IIPOSKTHOII W  HCCIEIOBaTEILCKOM
JIesITeIFHOCTH, K OCO3HAaHHOMY BBIOOpPY HAamNpaBICHHOCTH U YPOBHSA OOyYeHHS B
JalbHeHIIeM;

4) ¢popMupoBaHUA KYJbTYPbI 3I0POBbS:

OCO3HAaHHE I[€HHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOINEHHA K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 >XKU3HH, OCO3HAHHE ITOCIEACTBHI U
HETPHUATHE BPEIHBIX MPUBBIUCK (YIIOTPEOICHHSA aIKOT0JII, HAPKOTHKOB, KYPEHI),
HEOOXOUMOCTH COOJIIOJICHHS TpaBHJ O€30IMaCHOCTH TpH OOpaleHun ¢
XUMHYECKHMH BelIeCTBAMHU B OBITY U pealbHOI JKI3HU;

S) TpyZ10BOro BOCIIMTAHHA:

HHTEpeC K MPaKTUUIECKOMY H3yUeHHI0 TIpodeccHii U Tpy/ia pa3IMIHOTO po/ia,
YBa)K€HHE K TPYAy H pe3ynbTaTaM TPYIOBOI JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPHUMEHEHHS IpPEIMETHBIX 3HAHWHA 110 XHUMHU, OCO3HAHHBIA BEIOOp
HHIUBHIYAILHOI TPaeKTOPUH MIPOIODKEHHS 00pa30BaHUsA C YIETOM JTHIHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XHMUH, OOIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEI,
yCIeNnTHOl po¢ecCHOHATBHON IeITeILHOCTH H Pa3BUTHSA HEOOXOIUMBIX YMEHHI,
TOTOBHOCTH aJIalITHPOBATHECS B MPOeCCHOHATLHOU Cpeie;

6) K0JIOTHYeCKOr0 BOCIIUTAHHSA

9KOJIOTHYECKH TIeIeco00pa3Hoe OTHONICHHE K IIPUpPOJie KaK HCTOYHHKY
JKI3HU Ha 3eMIIe, OCHOBE €€ CYNIEeCTBOBAaHMS, IOHUMaHUE IIEHHOCTU 3]I0POBOTO U
OezomacHOTO OOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
dbu3ngeckoMy U IICHXHYECKOMY 3J0pPOBBIO, OCO3HAHHE IEHHOCTUH COOJIOICHUA
IIpaBIJI O€30MacHOTO MOBEICHUS IIpU paboTe ¢ BEI[ecTBaMH, a TAKXKe B CUTYaIUsX,
YTPOKAIOMIUX 3[J0POBBIO U JKH3HU JTFOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUA, MMOJydaeMble IMPU HU3YUYeHUH XUMHH, I
peIIeHus 3a/1a4, CBSI3aHHBIX C OKPYKAKOIIEH MPUPOIHON CPeIoi, JJIA IMOBBIIICHUA
YPOBHSI  SKOJIOTHYECKOM KYJNBTYpPhI, OCO3HAHHA TJI00AJBLHOTO XapakTepa
9KOJIOTUYECKUX IPOOIeM U MyTel UX peIleHus IMOCPEJICTBOM METOJO0B XHMUH,
KOJIOTHYECKOT0 MBIIUJICHUA, YMEHHA PYKOBOJICTBOBATHCS UM B IIO3HABAaTENbHOM,
KOMMYHUKAaTHBHOHN U COIUAIBLHOM MPaKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pe3yJIbTaTOB BBIICIAKT 3HAYUMBIE IS
bopMHpOBaHHSA MHPOBO33pECHHA OOIIeHaydHbIe IOHATUS (3aKOH, TEOpH,
IIPUHITUII, TUTIOTe3a, (PaKT, CUCTeMa, MPOoIlecC, IKCIEPUMEHT U JIpyToe.), KOTOPBIe
HCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IIpeMeTaX U IMO3BOJAIOT Ha
OCHOBE 3HAHHH M3 3THX NpPeIMETOB (OPMHPOBATH IIPEICTABICHHE O IIEITOCTHOM



HayJHOU KapTHHE MHpa, U YHHBepcalbHbIe yueOHbIe AelcTBUS (II03HAaBaTEIbHEIE,
KOMMYHHKAaTHUBHBIE, PETYJATHBHBIC), KOTOpBIE OOecneunBaroT (QopMHpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIaHHPOBAaHHIO U OCYIIECTBICHUIO Y4eOHOI
eI TEIILHOCTH.

Ilo3HaBaTebHbIE YHHBepCaJIbHbIE YUeOHbIE e CTBHS

ba3oBble JJornyeckHe JeHCTBHS:

YMEHUS HCHOJIB30BaTh NPUEMBI JIOTHYECKOTO MBINUICHUS IIPU OCBOCHHH
3HaHMIT: pPacKphIBaTh CMBICI XUMHYECKUX TOHATUN (BBIACIATh HX XapaKTEepHBIC
IIpU3HAKH, YCTAaHABIMUBATh B3aHMMOCBS3b C JIPYTUMH ITOHATHAMH), HCIIOIL30BATh
IIOHATHSA I OOBSICHEHUSA OTJACNBHBIX ()aKTOB U SABIICHUI, BEIONPATh OCHOBAHHUSA U
KpPHTEepUH I KIacCH(PUKAIIUH XUMHYECKUX BEIIECTB U XHMHUUYECKHX PEaKIni,
yCTaHABINBATh IIPHYHHHO-CIEICTBEHHBIC CBSI3H MEXJIY OOBEKTaMH H3YUYEHHA,
CTPOUTH JIOTHYECKHE PaCCY’KICHUS (MHIYKTUBHBIC, JeyKTHBHBIE, 10 aHAJOTHH),
JICJIaTh BBIBOJBI U 3aKJIIOYCHHA;

yMEHHE TIPUMEHAThL B IIpollecce IIO3HAHUA TMOHATUS (MpeAMEeTHBIE U
MeTarnpeIMeTHbBIE ), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCTIOIb3yeMbIe B XUMHH,
IIpeoOpPa3oBBIBATE IMHPOKO IIPUMEHAEMEIE B XUMHU MOJIEIIbHBIE TIPECTABICHUS —
XUMHYEeCKHH 3HAaK (CHMBOJI »JIEMEHTa), XumMHdeckas ¢opMmyna U ypaBHEHHE
XUMHYECKON peakIui — MpHU pPelleHNN y4eOHO-TI03HaBaTeIbHBIX 3a/lad, ¢ YIETOM
THX MOJEIBHBIX IPEACTABICHUI BBISBIATh U XapaKTEPH30BaTh CYIIESCTBEHHBIE
IIPU3HAKH U3yYaeMbBIX 00BEKTOB — XHMUYECKHX BEIIECTB U XUMHYECKHX PEaKIIHii,
BBISBIATE OOIIHE 3aKOHOMEPHOCTH, NPHYHHHO-CIECJCTBEHHBIE CBI3H U
IIPOTHBOPEYHS B U3YIAEMBIX IIPOIIECCaX U SBICHUSIX.

ba3zoBble HccIeqoBaTeILCKHE JeHCTBHA

YMEHHE HCIIOJIH30BaTh MOCTABJICHHBIE BOIPOCHI B KadyeCTBE HHCTPYMEHTA
IIO3HAaHUA, a TakKe B KadecTBE OCHOBHI i1 (OPMHPOBAaHHSA THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYIKICHUI;

MIpUOOpETeHNEe OIBITa 10 IUIAaHHPOBAaHHUIO, OPTaHU3AllMH M IIPOBEJICHHIO
VUEHHYECKHX SKCIEPHMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIFHO IIPOTHO3UPOBATh €ro pe3ysibTaT, GopMyIHpOBaTH 0OOOIEHHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO ONBITA, HCCIEI0BAHUS, COCTABIATE OTUYET
0 TIpojieIaHHOI padoTe.

Pa6ota c undopmanmeii:

yMEHHE BBIOHpaTh, aHAIN3UPOBATh H HHTEPHIPETUPOBATH WHPOPMAIHIO
Pa3IUYHEIX BHAOB U (opM IIpejcTaBICHH, ITONIYyJ4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIONYJIApHAs JHTepaTypa XHUMHYECKOTO COJIEp)KaHHs, CIPaBOYHBIC
mocobusi, pecypcsl HHTepHeTa), KPUTHYECKH OIICHUBATh NPOTHBOPEUHUBYIO W
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPHMEHSATHh pa3iIudHble METOJIBI U 3aIpOChl MPU IOUCKE U OTOOpe
nHpopMaU U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOJUMBIX I BBIIIOIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 337a4 OINpeeIEHHOTO THIIA, MPUOOPETEHUE OMbITa B
00IacTH  HUCHONB30BaHUA UHGOPMAITHOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHIA,
OBJIaJIEHUE KyJIbTYpOI aKTHBHOT'O HCIOJIH30BaHUS PA3IUYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOATENBHO BEIOHMPAThH ONTUMANLHYIO (hopMy IpeJcTaBiIeHUs HHGOpMAIIH U
UJITIOCTPHPOBATh pEIIaeMble 3aJadyl HECIIOKHBIMH CXEMaMH, JuarpaMMaMi,
IpyruMu ¢popMamu TpaduKU U X KOMOMHAIIHSIMU;

yMEHHE UCIONb30BaTh U AaHANHU3UPOBaTh B Iporecce yueOHOU H
HCCIIeIOBATENbCKON AeATETbHOCTH UH(POPMAIIHI0 O BIUSHUH IPOMBIIIIEHHOCTH,
CEIbCKOI'0 XO3SIICTBA M TPAHCHOpPTa Ha COCTOSHHE OKPYXNKAIOIIEH IIPHUPOTHON
CpEeIbL.

KoMMyHHKaTHBHBIE YHHBePcAJIbHbIE YUeOHbIe TelCTBHUI:

yMEHUSI 3aJlaBaTh BOIPOCH (B XoJle auamora U (HJIH) IUCKYCCHH) IIO
CyIIeCTBY  0OCyXJaeMol  TeMbl, (OpMYIHPOBAaTh CBOHU  IIPETIOKEHUA
OTHOCHUTEIILHO BBITIOJTHEHUS IIPEITIOKEHHON 3aJa4H;

YMEHHS  IPEJCTaBIATh  IIOJy4EHHBIE  pe3ylbTaThl  I103HABAaTEIBHOU
JeITEIbHOCTH B YCTHBIX U IIHCBMEHHBIX TEKCTaX; JejaTh IIPEe3eHTAIlHI0
pPe3yILTAaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIIEpUMeHTa (1abopaTOpHOTO OIBITA,
nabopaTtopHOIl pabOTHI IO UCCIEAOBAHUIO CBONCTB BEIIECTB, YI€OHOIO IPOEKTA);

yMEHUSI Yy4eOHOTOo COTPpYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABAaTEIbHOM U  HCCIEQOBATENbCKON  JNEATENBHOCTH IIPU  pPEINICHHUH
BO3HHUKAIONIUX IPOOJIeM Ha OCHOBe yuéra OOIUX HHTEPECOB U COIVIACOBAHUS
no3unuil (o0CcyskIeHus, 0OMeH MHEHHSMH, «MO3TOBEIE IITYPMBD), KOOPIUHAIIHI
COBMECTHBIX JICHCTBHII, OIIpeJIeIeHUE KPUTEPUEB II0 OIEHKE KadecTBa
BEBITIOJTHEHHON pa0OTHI U JPYyTHE).

PeryasiTHBHBbIE YHHBepcaJIbHbIe YUeOHbIE el CTBHA:

YMEHHE CaMOCTOATEIIFHO OIPEJENATh LeIH AeATEeIbHOCTH, ILIaHHPOBATh,
OCYIIECTBIATh, KOHTPOIHPOBATh H MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIesITeIbHOCTh, BEIOUpaTh Hanbosee 3P deKTHBHBIE CIIOCOOBI peIeHns YIeOHBIX 1
[IO3HAaBaTEIbHBIX 33J1a4, CAMOCTOSATENBHO COCTABIAITh WM KOPPEKTUPOBATH
IIPEJJIOKEHHBI  aJTOPUTM JENCTBHUI IIPU BBIIOJHEHUHM 33JaHHl C Y4ETOM
MOJTyYeHUs] HOBHIX 3HaHUH 00 H3ydaeMBIX OOBEKTaX — BEIECTBaX U peaKIusiXx,
OIIEHHBATh COOTBETCTBHE IMOIYy4EHHOTO pe3yibTaTa 3asBJICHHOH €M, yYMEHUE
HCIIOJIH30BaTh U aHATH3HPOBATH KOHTEKCTHI, IIPE/IJIaraeMbl€ B YCIOBHH 3aJaHUIL.

IIPEIMETHBIE PE3YJIBTATHI

B coctaBe mpeAMETHHIX pe3ylbTaTOB II0 OCBOEHUIO 00A3aTEIHHOTO
COZlep)KaHMsA, YCTaHOBJIEHHOTO JaHHOU eaepanpHOil pabdodeil mporpaMMoi,
BEIJICIAIOT: OCBOCHHBIE OOYYAIONIMMUCS HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI



JeHcTBHuil, cmenupuUUIecKue I TpeaAMeTHOH oOmactu «XUMHSI», BHUJIBI
NEeATEIbHOCTH 10 IIOJIy4eHHUI0 HOBOTO 3HaHHA, €ro UHTEpIIpETaluu,
peoOpa3zoBaHUIO U IPUMEHEHHIO B Pa3IHYHBIX yUeOHBIX U HOBBIX CUTYAITHSIX.

K xonny oOydenus B 8 kiracce npeiMeTHEIE pe3ylnbTaThl Ha 0a30BOM YpOBHE

JTIOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIHXCS YMEHUIA:

e PacCKphIBaTh CMBICI OCHOBHBIX XHMMHUYECKHUX IIOHATHUII: aTOM, MOJEKYIa,
XUMUYECKUH 3JIE€MEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEMIECTBO, CMECH
(oTHOpO/IHAS M HEOJHOPOHAs ), BaJIGHTHOCTh, OTHOCUTEIbHAsI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJIMYEeCTBO BEIIECTBAa, MOJIb, MOJIIpHas Macca,
MaccoBas JI0JsA XUMHUECKOTO 3JIEMEHTa B COSIHHEHUH, MOJISIPHBINH 00BEM,
OKCHJI, KHCJIOTAa, OCHOBaHHE, COJIb, 3JIEKTPOOTPHIIATEIBHOCTh, CTEIEHb
OKUCJTIEHUS, XUMHYECKas peakius, Kiaccuukamus peakiuii: peakiuu
COEMHEHUs, pEaKIHH pPAa3JIOKECHUsA, pPEaKIHH 3aMEIeHHs, pPEeaKIIHH
oOMeHa, 3K30- U SHIOTepMHUYECKUE PEaKINH, TeIIoBoi 3ddekT peakiuu,
SAIpO aToMa, AJIEKTPOHHBIN clolf aToma, aToMHas OpOHTalb, pajHyc
aToMa, XUMHYEeCKasi CBS3b, MOJISIpHAsl U HEIOJIpHas KOBaJIEHTHAasl CBA3b,
HOHHAs CBs3b, HOH, KaTHOH, aHHOH, PAacTBOpP, MaccoBas JOJII BEIIECTBa
(TIpolleHTHAsl KOHIIEHTPAIUs) B pacTBOPE;

e MJUIIOCTPHUPOBATh B3aHMOCBS3b OCHOBHBIX XHMHUYECKUX IIOHATHI U
IPUMEHATH 3TU IIOHATHUSA IIPU OMMCAHUH BEIIECTB U UX IIPEBPaICHHII;

e ICIIONH30BaTh XHUMHUUYECKYI0 CHMBOIHKY /IS COCTaBIeHHS (opMy
BEIIECTB H YPAaBHEHUI XUMHYECKUX pEaKIIHIii;

e ONpEeIeIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OHMHApHBIX COESIMHEHUSX,
CTEIIEHh  OKHUCIEHHS  3JIEMEHTOB B  OHHApHBIX  COEJMHEHUSX,
IIPUHA/IJIEKHOCTh BEMIECTB K ONpeAenéHHOMY KIacCy COEIUHEHUH IO
dbopmymaMm, BHA XUMUYECKOHW CBs3u (KOBaJeHTHas M HOHHas) B
HEOPraHUYECKHX COECIMHEHUSX;

e packpeiBaTk cMmbica llepuonmgeckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh IIOHHMAaHUE IEPUOJUYECKONl 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX 3JEMEHTOB OT UX moioxeHus B llepuoamdeckoil cucrteme,
3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYIISIPHOTO YI€HHs, 3aKOHAa ABOTajpo;

e ONHCHIBATh M XapaKkTepH3oBaTh Tabmuunyo dopmy llepuoamdeckoit
CUCTEMBl XHMHUYECKHX >JIEMEHTOB: pa3InuaTh MOHITHA «IJIaBHas
noarpynma (A-rpyima)» u «modouHas moarpymma (b-rpymma)», Mansie u
OoJbIlie TEPHOJABI, COOTHOCUTH OOO3HAaYeHHs, KOTOpPhle HMEIOTCA B
tabmune «llepuoguueckas cucteMa Xumudeckux »sieMmeHToB J[. .
MenzaeneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj s/pa, olllee YUCIO IEKTPOHOB
U pacnpeielICHHe HX M0 JIEeKTPOHHBIM CIOSIM);

KIaccu(UIPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOpPraHUYeCKUe BEIecTBa,
XUMHYECKHEe peaknuu (10 YHCIY U COCTaBy YYacTBYIONIUX B peaKI[UH
BEIIECTB, 110 TEILIOBOMY 3D eKTyY);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3IHYHBIX KJIACCOB, MOJITBEPIK/Iasi ONMUCAaHUE MIPUMEpPaMU MOJIEKYIISPHBIX
ypaBHEHHI COOTBETCTBYIONINX XUMHUUECKUX PEaKIIUIL;

IIPOTHO3UPOBATH CBOIICTBA BENIECTB B 3aBUCHMOCTH OT UX KaYeCTBEHHOTO
COCTaBa, BO3MOXXHOCTU TIIPOTEKAHUSA XUMHYECKHX IIpEBpallleHUuil B
Pa3IHYHBIX YCIOBUSIX;

BEIUHCISTh OTHOCUTEIBHYIO MOJIEKYISAPHYIO H MOJSPHYI MaccChl
BEIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »J3JeMeHTa 10 Qopmylie
COEIMHEHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B pacTBOpE, IIPOBOJAUTH PaCUETHI
10 YPaBHEHUIO XUMHUECKON peaKIInu;

IPUMEHSTh OCHOBHBIE OIIEpPAllid MBICIIUTENIBHON JIEITEIFHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000INeHne, CHCTeMaTH3aluio, KiaccHdUKaIiuio,
BEISIBIICHHE TPUYUHHO--CIEJACTBEHHBIX CBS3ell — JUIA M3yYeHUS CBOIICTB
BEIIECTB U XHUMHYECKHX peaKIUil, eCTeCTBEHHO-HayUHbIe METO/IbI
MO3HAHUS — HaONIOJIeHHe, U3MEpeHUe, MOJISMUPOBaHUE, SKCHEPUMEHT
(pealIbHBIIN U MBICTIEHHBIN);

clefioBaTh  NHpaBWIaM  TIOJb30BaHUA  XUMHYECKON  mocymoit u
7abopaTOpHEIM 0OOpYyJOBaHHEM, a TakKe IIpaBHIaM oOOpallleHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSAMH II0 BBIIOJHEHUIO
7a00paTOPHEIX XHMHYECKUX OIBITOB IO TONYYEeHHIO U COOUpAHHIO
razoo0pa3HBIX BemecTB (BOAOpPOAa M KUCIOPOJa), IPUTOTOBICHUIO
PacTBOpPOB C ONpeAeIEHHON MaccoBOI /1oJiell pacTBOPEHHOTO BENIECTBA,
IJIAHUPOBaTh M IPOBOAUTH  XHMHUYECKHE  DKCIIEPUMEHTHl IO
PacIo3HaBaHUIO PACTBOPOB IEN0YEH U KUCIOT ¢ MOMOIIBI0 HHIUKATOPOB
(maxmyc, ¢peHoITaaenH, METIIOPAHK U JIPYTHE).

K xoHny oOydenus B 9 kiiacce mpeJMeTHbEIE pe3ylIbTaThl Ha 0a30BOM YpOBHE
JTOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTH Y OOYYAOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TMOHATHH: XUMHUYECKUI
3JIEMEHT, aToM, MOJEKyJda, HOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIOKHOE BEIECTBO, BAJCHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb
OKHCIICHUS, XUMHYECKasi peakIisi, XUMHUECKasi CBA3b, TEIUIOBOH 3deKT
peakiuf, MOJIb, MOJBIPHBII  00BEM,  pacTBOp,  DJICKTPOIHTEHI,
HE3JIEKTPOJHTHI, 3IEKTPOIUTHUECKAA IUCCOIHAIUA, PEaKIHU HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTHMbIle W



HeoOpaTUMBIE pEeaKIUU, OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIE PpEaKITUH,
OKHCIINTENIb,  BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAaHOBIICHUE,
ajutoTponus, aM(pOTepHOCTh, XUMHUYECKas CBS3b (KOBaJICHTHas, MOHHAs,
MeTallInyecKas), KpHCTaUIMUecKas pemeéTrka, KOppo3us MeETaslIoB,
CIUIaBBI, CKOpPOCTh XHMHYECKOW peakIUH, IPeIeIbHO IOMyCTHMas
koHneHnTpanusa [IJ[K BemecTna;

UJUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMUYECKHX MOHATHII H
IIPUMEHSTH 3TH MOHATHS IIPU OIMCAHUU BEMIECTB U UX IIPEBpaICHUIL;
HCIIONh30BaTh XHUMHUUYECKYI0 CHMBOJHKY JJIsI COCTaBIeHHS (GopMyl
BEIIECTB H YPAaBHEHUII XUMHYECKUX PEaKITHIi;

OIIpeJesATh BAJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYIECKUX 3JIEMEHTOB B
COEAUHEHUAX pa3IHYHOTO COCTaBa, IIPUHAUICKHOCTh BEIECTB K
OTpe/IeIEHHOMY KJIacCcy COoeIHHEHHH mo dopMynaM, BHI XHMHUYECKOIT
cBs3u (KOBaJeHTHAas, MOHHAs, MeTalINdecKas) B HEOPraHHYeCKUX
COEIMHEHUSX, 3apsA] HOHA M0 XHUMHUYECKON (opmylie, XapakTep cpeibl B
BOJHBIX PAacTBOpaX HEOPraHUYECKUX COEJMHEHHIl, TUIl KPUCTAIIMIECKON
PENIETKH KOHKPETHOTO BEI[ECTBA;

packpeiBaTh cMbica llepmogmdgeckoro 3akona J[. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IIOHMMAaHHUE: ONHCHIBaTh M XapaKTepU30BaTh
tabmuunyro ¢opmy llepuoamdeckoil cucTeMbl XUMHUYECKUX 3IIEMEHTOB:
pa3nuyaTth IOHATHS «IJIaBHas moarpymnma (A-rpymnma)» u «mno0odHas
noarpynna (b-rpynma)», Manble u OonibInHe IEPUOABI, COOTHOCHUTH
0003HaUeHNUs, KOTOphle HMEIOTCS B IEepUOAMYECKOH Tadiuie,
YHUCIIOBBIMH  XapaKTEpPUCTHKaMU  CTPOCHHS  aTOMOB  XHMHYECKHUX
3JeMEHTOB (cocTaB U 3aps] sAapa, oOImee YHCIO >SJIEKTPOHOB U
pacmpejiefieHHe HX [0 DJIEKTPOHHBIM CJIOAM), OOBICHATH oOIue
3aKOHOMEPHOCTH B M3MEHEHHU CBOIICTB 3JIEMEHTOB H UX COEJUHEHHI B
npejie]ax MallbIX IIEpHOJI0B U TJIABHBIX MOATPYIII C YUYETOM CTPOCHUSA HX
aTOMOB;

KIaccHpUIMPOBATh XUMUUYECKHE 3JEMEHTHI, HEOPTaHUYECKHE BEIIeCTBa,
XUMHYECKHE peakiuu (10 YHCIY U COCTaBY YYacTBYIONIUX B peaKIuu
BEIIECTB, 1O TEIUIOBOMY 3(deKTy, M0 M3MEHEHUIO CTeNeHel OKUCICHU
XUMHYECKUX AIIEMEHTOB);

XapaKTepHu30BaTh (OMUCHEIBaTh) oOImue u creruduiIeckue XUMHYECKUE
CBOIICTBAa IIPOCTBIX U CIOXKHBIX BEIIECTB, IOJATBEPXKAAs OIMCAHUE
IIpUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX
XUMUYECKUX peaKITHii;

COCTaBJISATh ypPAaBHEHHUSA >IIEKTPOJHTUYECKON JUCCOIHMALUH  KHCIOT,
1e04eil U CoJiel, MOIHbIE H COKpAIIEHHBIE YPABHEHUS PEAKIUIl HOHHOTO



oOMeHa, YypaBHCHHUS peakIHii, ITOATBEPKJAIONINX CYIISCTBOBAHHE
TEHETHYECKOI CBI3U MEXK/Ty BEI[ECTBAMHU Pa3IMIHBIX KIACCOB;
PacKpeIBaTh CYIMHOCTh OKHUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX — peaKIIid
IIOCPEICTBOM COCTABICHUS 3JICKTPOHHOTO OallaHca 3THX PeaKI[uii;
IIPOTHO3HPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHA,
BO3MOJKHOCTH ITPOTEKAaHHS XHMHYECCKUX TIPEBpAIlleHHII B pPa3IHIHBIX
YCIIOBUSIX

BEIYHCJIITH OTHOCUTSIBHYIO MOJICKYISIPHYIO H MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJNI0 XHMHYECKOTO J3JIeMEHTa I10 QopMmylie
COCIMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IIPOBOJAUTEL PaCUETHI
10 YPaBHEHUIO XUMHYECCKON peaKITuu;

coOmofaTh  MpaBWiIa  TOJL30BAaHUS  XHMHYECKOW  IIOCYJOH |
JabopaTopHBEIM 00Opy/IOBaHHEM, a TakK)Ke IpaBWiIa oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHSAMH II0 BBIIOJHEHUIO
Ja00paTOPHEIX XHMHYECKHUX OIBITOB II0 TOJYYCHHIO H COOHpPaHHUIO
ra3000pa3HEIX BEIECTB (aMMHaKa U YTJIEKHUCIIOro rasa);

IPOBOJHUTE  PEAKIUH, IOJATBEPXKJIAIONINE  KaueCTBEHHBIH  COCTaB
Pa3IMYHEIX BEIIECTB: PAaclO3HABAaTh ONBITHBIM MYTEM XJIOPHI-, OPOMHUII-,
HOAU-, KapOoHaT-, ¢ocdar-, CHIMKaT-, CyIbdar-, THAPOKCUI-UOHEI,
KaTHOHBI aMMOHHUS M HMOHBI M3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTaHHYECKUX BEIECTB;

IIPHMEHSTH OCHOBHEIC OIIEpPallii MBICIIHTECIBHOH JICITEILHOCTH — aHAJIH3
U CHHTe3, CpaBHEHHe, OOOOINEHUe, CHCTEeMaTU3aIHI0, BBIABICHUE
IPUYHMHHO-CIICICTBEHHBIX CBA3€H — JII1 M3YYCHHS CBOWCTB BEIIECTB U
XUMHYECKUX peakKIuii, eCTeCTBCHHO-HAYYHbIE METOJABI TIO3HAHUS —
HaOIIO/ICHHE, U3MEpPeHUe, MOJICIIMPOBaHUE, SKCIICPUMEHT (peajbHBINH U
MBICIICHHEIIT ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne
n/n

Paznmen 1. HepBOHa‘laJlebIe XHMHYCCKHE ITIOHATHSA

L1

1.2

HanmeHoBaHHe pa3iejioB H

TeM HPOrpaMMbl

Xumug — BaxkHas 00J1acTh

CCTCCTBO3HAHHUA H

HpaKTHIIeCKOIuI JEATCIIBHOCTH

HEJIOBEKaA

BermecTBa 1 XUMITIECKHE
peaxIu

Htoro no pasgeny

Koan4gecTBo 9acoB

Bceero

15

20

KonT1po.bHbIE
padoThbI

Paszgen 2. BaxkHelillMe NPeICTABHTE/IH HEOPraHHYeCKHX BellleCTB

2.1

22

2.3

24

Bosznyx. Kucnoponu. [Tondatue

00 oKcHaax

Boapopoa.llonatue o Kuciaorax

H COIIAX

Bona. PactBopsl. [Tonatue 00

OCHOBAaHIIX

OCHOBHBIE KJIaCCEI

HECOPraHHICCKHX COEIHHEHHUIT

Htoro mo paszzeiny

6

11

30

IIpakTHYeckHe
padoThI

Dl1eKTpoHHbBbIE (IH(PPOBHIE)
o0pa3oBaTe/IbHbIE Pecypchl

Buomiorexa ITOK
https:/m.edsoo.1u/7f41837¢

Buomiorexa ITOK
https:/m.edsoo.0u/7f41837¢

Bubmiorexa ITOK
https:/m.edsoo.1u/7f41837¢

Buomiorexa ITOK
https://m.edsoo.1u/7f41837¢

Bubmiorexa ITOK
https:/m.edsoo.1u/7f41837¢

Butmiorexa ITOK
https://m.edsoo.ou/7f41837¢

Pasgen 3. llepuoauyecknii 3axkoH 1 Ileprogudeckas cucremMa XumMudeckux 3eMeHToB /I. 1. Meneneesa. CTpoeHHe aTOMOB.
Xumudeckasi ¢Bsi3b. OKHCANTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIIHH



Ilepuonnyeckuii 3aK0H 1
Ilepnonnieckas cucteMa

31
XHUMHUYECKHX 371eMeHTOB /1. I1.
Menzene-eBa. CTpoeHue aTomMa
XuMmrdeckas CBA3b.

32 OKHCIUTEIBHO-

BOCCTaHOBHTCIIbHBIC PCaKIIHHI

Htoro mo pasueny

PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB IIO
ITPOIPAMME

15

68

Bubmiorexa ITOK
https://m.edsoo.ou/7f41837¢

Buomiorexa ITOK
https:/m.edsoo.ou/7f41837¢

Bbubmoteka IJOK
https:/m.edsoo.1u/7f41837¢

Bubmotexa IJOK
https://m.edsoo.ru/7f41837¢




9 KUIIACC

KoandecTBo 4acoB
HamMeHoBaHHE pa3ie]ioOB H TeEM

Ne o/ KonTpoabHbIe
NpPOrpaMMbl Bcero
paboThI
Pasgen 1. BemecTBo H XHMHYeCKHEe PeaKIINHA
11 IToBTOpEHHe U yIIyOIeHHe SHaAHHIT 5 1
' OCHOBHBIX pa3/IeloB Kypca 8 Ki1acca
12 OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKIX 4
' peaKIuit
13 DIIEKTPOINTHIECKas JHUCCOITHAITHA. g 1
' XHUMHYECKHEe peakilHi B pacTBOpax
Hroro nio pazueny 17
Pazgen 2. HeMeTa 1Bl H HX cOeIHHEHAA
21 OOmas XapakTepHCcTHKa XHMITIeCKIX 4
' aneMeHTOB VIIA-rpynmsl ['anoreHst
OOmas XxapakTepHCcTHKa XHMHIeCKIX
2.2 aneMeHTOB VIA-rpymmbl. Cepa u eé 6
cOoeINHEeHN
OOmas XxapakTepHCcTHKa XHMHIeCKIX
23 aeMeHTOB VA-rpymmsl. A30T, Gocdop 1 ux 7

COCJIHHCHHA

OOm1ast XapaKTepUCTHKA XUMITYECKIX
24 aneMeHTOoB [VA-rpymmsl. Yriaepoa u 8 1
KPEMHHII 1 UX COEIHHEHIS

Htoro no pasneny 25

IIpakTHYeckne

paboThI

DJIeKTPOHHbIE
(uudposbie)
o0paszoBaTelIbHbIe

pecypchbl

Bubnnorteka IJOK
https:/m.edsoo.ou/7f41a636

Bubnnorteka IJOK
https:/m.edsoo.ou/7f41a636

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

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

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

Bubnnorteka IJOK
https:/m.edsoo.ou/7f41a636

Bubnnorteka IJOK
https:/m.edsoo.ou/7f41a636




Pazgen 3. MeTa/1i1bl H HX COeTHHEHHNH

31 OO061me cBoilcTBAa METAUIOB

32 BaxHeime MeTaUTBl H HX COeIHHEHUS

Htoro no paszueny

Pasgen 4. Xumus v oORpy:KRapmas cpega

4.1 BerectBa 1 Matepualibl B JKH3HH YeJIOBEKA
Hroro nio pazueny
PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

16

20

68

Bubnnorexa IJOK
https://m.edsoo.ou/7f41a636

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

Bubnnorteka IJOK
https:/m.edsoo.ou/7f41a636

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




YYEBHO-METO/HYECKOE OBECIIEYEHHE
OBPA3OBATEJ/IBHOI' O ITPOIIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIS1 YYEHHUKA

» Xumus, 8 knacc/ Pymzutuc ' .E., ®enpaman @.1°., AkiinonepHoe 00IIecTBoO
«M3parenscTBO «IIpocBenieHne
» Xumus, 9 kimace/ Pymsutuc ' .E., ®enpaman @.I'., AkiinonepHOe 001IecTBO

((I/I3,[[3T6.T[BCTBO ((HpOCBeH_[CHHe»

METOJNYECKHWE MATEPHAJIBI JIUISA YUYUTEJIA
MeTtommgeckoe mocobue mo xumun: 8 kiacc: Kk yaeonuky I'.E. Pynsutuca, @.I'.
Denpgmana "Xumua.9 xkiaacc" PI'OC, 2017.

file:///C:/Users/galce/Downloads/62828687bca6e%20(2).pdf

https://vk.com/topic-100285962 34051433 ?ysclid=llyrcihmf4265158926

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCHBI CETH
HHTEPHET

[MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU
UHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject%S5B0%5D=31

ysclid=llyrg1k02175721316

http://www.chemnet.ru I'azeta «XuMusa» U caliT 111 yIuTeNs «S Uy Ha ypok



XUMHH»

http://him.1september.ru Eqnnas xomiexiusa [{OP: [IpeqMeTHas KOIEKITHA
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHEBIE
skcnepuMeHTh: xumus. Komnekimusa Poccuiickoro o6mnieo0pa3oBaTenbsHOTO
mmopTania

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AmkOepoBoit
http://www alhimik ru Beepoccuiickas omumIinaa mKoJIsHIKOB 110 XHMUN
http://chem.rusolymp.ru Opranmdeckas XUMUS: SIEKTPOHHBIN YISOHUK IS
CpeIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3IE€KTPOHHBIN yIeOHUK
http://www hemi.nsu.ru OTKpBITBI KOJLTEIK: XUMUA
http://www.chemistry.ru J/lucraniuonsas oJIUMITHA/a IT0 XUMHH:

TeJIeKOMMYHHKaHHOHHBIﬁ 06p330BaTeHBHBIfI IIPOCKT
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