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HOACHUTEJIBHAA3ZAIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJIcHa Ha OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOUNPOrpaMMbl OCHOBHOT0OOIIEro 00pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHoBe (eaepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMHU MPENOaBaHusl y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo Xumuu Aa€T MPEJACTaBICHHE O IENsIX, OOIIel CTpaTeruu
oOydeHHMs, BOCHHMTAHMS M PAa3BUTHUA OOYy4YAIOMIMXCA CpPEJACTBAMU Y4eOHOTO
npeamera, YCTaHABJIUBAET o0s3aTeNnbHOe MIPEAMETHOE COJIepKaHue,
IpPEAYCMATPUBAET PACHPEACICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
Ka4e€CTBEHHbIC XapaKTePUCTUKU CoJlepXKaHus, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XHUMHHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro Mmpoliecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYaroluxcsi, ONpenesiseT BO3MOXHOCTH MpeAMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel 3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KUT OCHOBOM [Isi (OPMHUPOBAHHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuennexumun:

CIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH i1 CaMOpasBUTHA U

(bOopMUPOBAHUSKYIBTYPBUTHYHOCTH,eE001eHN () YHKIIMOHATEHONTPAMOTHOCTH;

BHOCHUTBKJIAJIB(OPMUPOBAHUEMBIIIICHUSIUTBOPUECKIUXCITIOCOOHOCTEMN
OoOy4JalIuXCcsi, HABBIKOB HMX CAMOCTOSTEILHOM  y4eOHOW  JEeSATENbHOCTH,
AKCHEPUMEHTAJIbHBIX M MCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCEAHEBHOIKU3HU, TAKUBIPO(HECCUOHATBHOU IESI TETHOCTH;

3HAKOMUT CO CHEUM(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISiJaHa €IUHCTBOIPUPOABIM YEIIOBEKA, SBIISIETCIOTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



croco0CTBYETPOPMUPOBAHUIOIIEHHOCTHOTOOTHOIIICHUSIKECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM,K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
COlepKaHMsl  y4eOHOro  MmpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyeckKu
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONpPEEeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYATBHBIX TOHATHH XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUHOXUMUYECKOMIIIEMEHTEHBEIIIECTBEUCUCTEMBITIOHI TUHOXUMUYECKON
peakiuu. OO0 9STU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIAIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTOYYEHUSIKAKOCHOBBIBCET0E€CTECTBO3HAHUS;

— Ilepuoanueckorozakona/l.M1.MenaeneeBakakOCHOBHOT03aKOHAXUMHUH;

— YYEHHUSOCTPOCHUMATOMANXUMUYECKONCBA3Y;

— TpeacTaBiIeHUN 00 JIIEKTPOIUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCA HAa OCHOBE OSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K APYrOMY, BBIONHAS (YHKIIUU OOBSICHEHUS U TPOTHO3UPOBAHUSICBOMCTB,
CTPOEHHMS U BO3MOKHOCTEHN MPAKTUYECKOI0 IPUMEHEHHUSI U MTOTYyUYECHHS U3y4aeMbIX
BEILECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMHAYECKON COCTABISAIOLIECH HAYyYHOU KapPTUHBI MUPA B JIOTHUKE
e€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHHe XMMHUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHUUH3PaHEeN3YUCHHBIXYUeOHBIXITPEAMETOB  « OKPYKAIOIUUMHUDY,
«buonorus.S—7xmaccemu«duzuka. 7Kmace».

[Ipy wW3ydeHWn XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX TOT0KEHUH,
JOCTYMHBIX0000IEHUMMHUPOBO33PEHUECKOTOXapaKTepa, A3bIKaHAYKH, B



OpuOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH W3YYCHHWU BEIIECTB U
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B YyUeOHO-TO3HABATEIBHOH U Yy4eOHO-HCCIEA0BATEIHCKOM
AESITeNbHOCTH, OCBOCHHMM TpPaBUJ 0OE30MacHOro OOpalieHHsl C BEIIeCTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyallbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caMo00pa3oBaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHO# a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBIIEHHOCTh OOydYeHHsT Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJaloMXxcss K CaMOCTOSITEIIbHON MO3HABATENBHON JAESITENTbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (HOPMHUPYIOIIUM MOTHUBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHMHH,

— obecrnieyeHne yCIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO O0YyYAOIIMMHUCS
OTbITa PAa3HOOOpPA3HOW NEATETHHOCTH, IMO3HAHUS W CAMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETCHIIHMI), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (dopmupoBanue oOmEeH (PYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBACHITH W OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHBbIC MPU W3YYCHUU
XUMHH, TPUMEHSTh HX TMpPH peIIeHUd MpoOdJieM B TOBCEIHEBHOW KHU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOy4YalOMIMXCA TyMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAHHS [EHHOCTH XMMHYECKUX 3HAHUU [ BBIPAOOTKH DKOJIOTHYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uWiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4uCAO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 00111ero oopa3zoBanusi, coctasuser 136 yacoB: B8 kiacce — 68 yacos(2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEP KAHUEOBYYEHUA

8 KIIACC

IepBoHayaIbHBIEXMMHUYECKHETTOHATHS

[Ipenmer xumuu. Posib XMMUK B KU3HU YEIIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHMS B XMMHUU. UHCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHYECKHX
31neMeHTOB. [IpocThie U CII0kKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKHX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KonnuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHHI] BemiectBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peaklus U €€ MPU3HAKHU.
3aKOH COXpaHCHHS MacChl BEIIECTB. XUMHUYECKue ypaBHeHus. Knaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
¢uznuecknux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢usnuecknx (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHUs] CMeCel: C MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOMIOJEHWE W  ONHWCAHME  pPEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

BaxHellmuenpeacTaBuTeTHHEOPraHMYeCKUXBELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopoja B mpupone, (U3NYECKME M XUMHUUYECKHUE
cBoicTBa(peakuuuropenus ). Okcuasl. [ Ipumenennexucnopoa. CnocoObl



MOJIyYeHHs] KUCJopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEeKT XMMHUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M DHAOTEPMHUUYECKHE DPEAKIUU. TOIUIMBO: yroilb M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbIii00BEMra3oB. Pacu€ThImoXuMUYe CKUM yYPaBHEHHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupoie U B KU3HU 4esnoBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue U XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHUW. PuU3NUECKME M XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukarnus kucinor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu.Homenknatypacoseit. Du3nuecKuenXx uMHIeCKHUECBOMCTBACOIIEH.
[Tomyuenuecouiei.

I'eneTnyeCKasICBA3bMEKTYKIACCAMUHEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuiiakcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOII0JCHUE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS U
MpeKpamieHusi ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHIOB H
ONMMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W W3y4YCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozencTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIOJIb30BAaHUE BUCOMATEPUATIOB), HAOTIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOEHHOCTEH pPAcCTBOPEHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOJABI C METaIIaMHU
(HaTpremMuKanbIueM )(BO3MOKHOUCTIOJIb30BAHUEBUIEOMATEPUATIOB),



uccienoBaHue o0pas3lOB  HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydeHue B3auMmozeiicTBuss okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3aluH, MNOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaJUla APYTMM K3 pPacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenneneeBa. CtpoeHue aroMoB. XUMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCU(UKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMbOTEPHBIE OKCHJIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH.llepuoauueckasicucteMa XUMHUUYECKUX 3JI€MEHTOB/I.
N.  MengeneeBa.  KopoTkonepuogHas ¢ JJIUHHONEpUOAHAas  (GOpPMBI
[Tepunoguueckoit cucrembl xumuueckux siemeHToB . . Menneneesa. [lepuoasin
rpynnbl. @U3NUECKUI CMBIC MOPAAKOBOIO HOMEPA, HOMEPOB IMEPUOJa UTPYIIIbI
JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosokeHuto B [lepuonnueckoii cucreme /. 1. Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenuellepuoanueckoro3zakonaul leproauueckoi CUCTEMBIXUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs HaykKu W mnpaktuku. [[. 1. MenpaeneeB — yd€HbIN H
IrpakIaHUH.

Xumnueckascnsazb. KoBaneHTHas (mosipHass MHENOJIPHAS ) CBA3b.
DNEKTPOOTPUIATETbHOCTEXUMUUECKUXAIIEMEHTOB. IOHHAsCBSI3b.

CrenenpokuciieHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIEPEAKITUH.
[Ipo1iecchloOKUCIEHUSIMBOCCTaHOBIEHHS. OKUCIUTETMMBOCCTAHOBUTENH.

Xumuueckuiiakcnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmuwiecesasu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYyYHBIX
MOHATUM, TaK U MOHSATHUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecCTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJlu3, CHUHTE3, Kilaccuukamus, TMepUOJUIHOCTh, HAOJIIOJICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEJNO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (U3WYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus:porocunrtes,qpixanue,6mocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MTOPOIbI,TOTE3HbIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBouxuMuuyecKkasipeakumsi

[Tepuonnueckuii 3akoH.llepuoauueckascucteMa XUMHUYECKUX 3JIeMEHTOB/I.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUONOB, Kajus, KalblUsi M HX
COEMHEHUI B COOTBETCTBHM C IIOJOXEHUEM »3iieMeHTOoB B Ilepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCA K Pa3JIMYHbIM KjlaccaM HEOPraHHYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUUecKHX peakifil Mmopa3IndyHbIMIIPU3HAKaM (10 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3(ddekry, 1o
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. llonstue o0 00OpaTUMBIX H
HEOOpAaTUMBIX XHUMHUYECKUX peaknusiX. [IoHsITHEe 0 TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUUYECKOM pPEAKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTETBHO-BOCCTAHOBUTENbHOWPEeaKIMU. COCTAaBIEHUEYPABHEHU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

TeoprsdIEeKTPOINTHYECKONANCCONUALINN. DNEKTPOIUTBIMHEIIEKTPOJINTEHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMAIMHA BELIECTB C PAa3IMYHBIMU BUIAAMH
XUMH4eckon cBsi3u. Crenens auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUMU U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOIUTHYECKOUIUCCOIUAIIH.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApONHU3E CONEN.

XumuueckuiakKcnepumenm:

O03HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HEMETauIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCA AUCCOIMALMU KHUCIOT, IIEJOYEd U COJIeH
(BO3MOXHO  HCMOJB30BAHME BUJEO MAaTE€pPHAIOB), MPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3za, oOOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu paslioKEeHHs, COCIMHEHHUs), paclo3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUWil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMeTaanbiunxcoe1mHeHUsI

OO6miast xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XWMHUYECKHME CBOWCTBA HA TNpPUMEpPE  XJopa
(B3auMoOzEiCTBUE C METallaMH, HEMEeTajulaMu, UIeJao4YaMu). XJIOPOBOJIOPO/I.
ConsHass KUCJIOTa, XUMHUYECKUE CBOMCTBA, MOJIydeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YeJOoBeKa. BakHeWline XJIOpHUABI U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune M (Pu3MyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(MUKAIIMN KUCIOPO1a
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3NYECKUE U
XUMUuYeckre cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecKue W XHMHUYSCKHE CBoWcTBa (00OmMe  Kak
MPEACTaBUTENST Kjacca KHCIOT U CHenu(pUYEcKue). XWMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJMYyYEHHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOTHL. COJIM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKUus Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHUSAMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBpAILCHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PaCHpOCTpPaHEHUE B MPHUPO/IE,
dusznuecknenxuMmmuueckrecBoiicta. Kpyrosoporazora BIIpUPOJE. AMMHUAK,ETO
dbu3nYecKre U XUMHUUYECKUE CBOMCTBA, MoJiyueHue u npuMeHenue. Cojii aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHEe U XUMUUYECKHe
cBoiicTBa (0OlMEe Kak TMpeJCTaBUTENs Klacca KUCIOT U cHelu(puyecKue).
Hcnonp3oBanne HUTPATOB U COJIEM aMMOHHSI B KAaueCTBE MHUHEPAIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXkKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HeHUEe BO3/Ayxa, MOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukauuu ¢ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcuadocdopa(V)ubochopuaskuciora, hu3nuecCKUEUXUMUUESCKUECBONCTRA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpymnmbel. OcoO€HHOCTH CTpOEHUs
aTOMOB,  XapaKTepHble  CTENEHH  OKHUCIEHUs.  YTIEpoJ,  aJJIOTPOIHbIE
Moau(UKAlMK, pacHpoCTpaHeHHe B TMpHUpPoAE, (U3NYECKHE U XUMHUYECKHe
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B npupoge. OKcuabl yriepoaa, ux
dusznueckre 1 XUMHYECKHE CBOMCTBA, ACHCTBUE HA KUBBIE OPraHU3MBbL,ITOJIYUCHHE
U MIpUMEHEHUE. DKOJIOTMYecKre MpoOJIeMbl, CBA3aHHbIE ¢ OKcuAoM yriepoaa (IV),
rUrnoTe3a TI00aTbHOTO MOTEIUICHHS KIMMarta, MapHUKOBBIN 3 dexT. YroiapHas
Kucinora U e€ conu, uX (U3MYECKHe M XUMHUYECKHE CBOMCTBA, MOJyYeHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcmonp3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriaepona  (MeTaH,3TaH,TUJIEH,all€TUIIEH,3TaHO, IJIMLIEPUH, YKCYCHAsI ~ KUCJIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOAOPONOB (Yrojb, NPHUPOAHBIA Ta3, He()Th),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJIb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONTOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoaax — U UX
polii B OKM3HHU 4YEJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, TMOJyYEHUE U
npumeHeHue. CoequHeHus: KpeMHus B pupoze. O01mme npeacTaBieHusi 000KCHIE
kpemHust (IV) u kpemuueBoil kwuciore. CHIHMKaThl, WX HCIOJIb30BAaHUE B
OBITY,BIPOMBINIIICHHOCTH. BakHEHIIHIECTpONTE T HBIEMATEPU AT : KEPAMHUKA,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 06€30MacHOr0 MCMOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

XumuueckuiaKcnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAU€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, ONBITHI, OTpa)kawlue (HU3NYECKUe W XHMHUYECKHE CBOMNCTBA
rajjoreHOoB M HUX COCIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl M €€  COCIUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepurasoB), HaOMOAeHUE Mpoliecca OOYIIMBaHUS caxapa IoJ| JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHUE XUMHUUYECKHUX CBOMCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdar-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBolicTBamMu a3oTa, (Gocdhopa M HUX cOeaUHEHHH (BO3MOXHO HCIIOJIB30BAHUE
BUJIEOMATEpUAJIOB), 0Opa3aMu a30THBIX U (HocOpHBIX yaoOpeHuil, moiayyeHue,
coObupaHue, paclo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaka, IPOBEICHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUSA U (Qocdar-uoH U U3yUYEeHHE MPU3HAKOB
UXIIPOTEKAHU S, B3aUMO/ICCTBUEKOHIIEHTPUPOBAHHOWA30THOMKUCIOTHICME IO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM VIIAEM W
YCTPOMCTBOM MPOTUBOras3a, MoJydyeHHue, cOOMpaHue, pacrlo3HaBaHUE U H3yUEHUE
CBOICTB YIJIEKHCIIOTO ra3a, IpOBE/IEHNE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE IMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIIMKATHON MPOMBIIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIbHBIX3a/1a4
1o TeMe «BakHeulme HeMeTallyIbl U UX COCTUHEHUS.

MeTaaabiMuxcoeIMHEHUSs

OO61mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHusi atoMoB. CTpoeHue mMeTamioB. Meramuinyeckasi CBsi3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaioB. OU3NYECKre W XMMHUYECKHUE CBOWMCTBa MeTaiioB. O0mue
crocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3UHM METAJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmuaBbl (CTallb, YYTyH, JIOPaTFOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B llepruoamyecko cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXICHHE B INPUPOJIE.
Ou3NUeCKMenXUMUYECKUECBOICTBA(HAaTpUMepeHaTpusiukaius ). OKCUIbIn



TUAPOKCUABl HATpus M Kanud. [IpuMeHeHne IIenoYHBIX METAIOB M UX
COCUHEHUN.

IllenouyHO3eMENBHBIE METAAJABl MAarHui MW KaJblHMK: MOJOXCHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MXaTOMOB,HaxX 0K JIeHUEBIPUpOoae. DU3NUECKNENXNMUYECKNECBOMCTBAMAT HUS u
Kanpuusa. Baxuelmmue coeauHeHHs KanblMs (OKCHZ, THAPOKCUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUN:N0J0KeHUEBl lepnoinueckoONCHCTEMEXUMUYECKUXAIIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HAXOXJECHHE B mpupoje. Pusndeckue Hu
XUMHYECKUE CBOMCTBA altOMUHUSA. AM(]OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA
AJTFOMHHHSL.

Keneso: nonoxenue B Ilepuoanueckoil cucteMe XMMUYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToMma, HaxOXJeHUE B mnpupone. Pu3MUECKHE H
XUMHYecKkuecBorcTBaxene3a. Okeuabl, rupokcuasiu conxkenesa(ll)mxenesa (111),
UX COCTaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuiakcnepumenm:

O3HaKOMJIEHHME C oOpa3liaMy METAJIOB W CIUIaBOB, UX (PU3NUYECKUMHU
CBOMCTBaMH, H3yY€HHE pE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJECUCTBHUS OKCHIA
KaJIbLIMUSI M HATpPUS C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPUANOB), MPHU3HAKOB  MPOTEKAHMS
KA4E€CTBEHHBIXPECAKIMMHANOHBI:MAar HUS, KaJIbLIHs1,a TFOMUHUS, LINHKA, )KEJe3a
(IT) u xene3a (II1), mexau (1), HabmroaeHNE W OMHMCaHWE TIPOIIECCOB OKPAITUBAHUS
IUIJAaMEHU WOHAMHU HATpus, Kalud M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HccleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHueimue
METAJUIBI U UX COCAUHEHUS.

XHUMHAHOKpYKAKOLIascpesa

BemecTtBa m marepuanbl B MOBCEIHEBHOW >KM3HU 4YelioBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIECTB U XMMHMUYECKUX peakuuil B ObiTy. [lepBas momoinps mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XVMMHYECKOE 3arpsi3HEHHE OKpYKAIoIIeW cpelpl (MpeaesibHas 10IyCcTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooeM.

Xumuueckuiakcnepumenm:

u3ydeHue o0pas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpPHBIE
Martepuaibl).

Mexcnpeomemmnuwiecenasu



Peanmzanust MeXnpeaMeTHBIX CBS3€H NMpU HM3YyYeHHH XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U TOHATUHU, SBISIONINXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAY4YHBIA (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIacCUPUKAIUs, TMEePUOIUNIHOCTh, HAOIIO/ICHNUE,
OKCIIEPUMEHT, MOJICJIHPOBaHUE, H3MEPEHHE, MOJEeINb, SBICHHE, MMapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

®dwusuka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
M30TONBI, PaJMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUUCCKUI 3apsij, MPOBOJHUKH,
MOJYNPOBOIHUKHM, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBAa,a3,pacTBOP,paCTBOPUMOCTh,KPUCTAILTUIECKAS
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYUHBI, CAMHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTes, npixanue, Ouocdepa, dKOCHCTEMA, MHHEPAILHBIC
yIoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE MTOPOIbI, TOJIE3HbIE

HCKOIIaeMbIe, TOILIINBO, BOJIHBIC peCypCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIEPE3YJIbTATbBI

JIM4HOCTHBIE PE3yibTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHusl JOCTUTalOTCAd B XO0J€ OOyYeHHs XUMHUU B €IMHCTBE y4eOHOU WU
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPaBCTBCHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OpHUEHTAUHUN U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOTOBOCTIHTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJEIHWI0, TMOHUMAHUSl 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaLHEH O
NEPEIOBbIX JOCTMXKEHUSX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOTOBOCIIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHUIAX
JESTEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBITIOJTHEHUU Y4YEeOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBIMOJIHEHUH XHMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpoIecce OITOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMOCTYINKH CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS IMTOCIEICTBUM MMOCTYIIKOB;

3) HeHHOCTUHAYYHOTOMO3HAHNS

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU COCTABJISAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI, B3aHMMOCBS3SIX YEIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUHU IO
XAMHUH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBIICHUM,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATENbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOBCAMOCTOSI TENIbHOMPAOOTHICYUEOHBIMUTEKCTAMU, CIPABOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, MPOCKTHOM ¥  HUCCIIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) hpopMHPOBAHUSIKYJIBTYPHI3IOPOBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUUA WU
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZIEHUsS TMpaBWil O€30MacHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy10BOroBOCIIMTAHUSI:

HUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY W pe3ysibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWH 110 XUMHUH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPO¢eCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCHOHAILHOMN CpeJIe;

6) IKOJIOrHYeCKOTOBOCTTUTAHUSI:

HKOJIOTHYECKH I1€JIECO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
IPaBMIIOE30MIaCHOT OMIOBEACHUSATIPUPAOOTEC BEIIECTBAMU,aTAKKEBCUTYAITUSX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELIeHUS 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJIHOU CPENOU, ISl ITOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM WM MyTeH WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHON MPAKTHKE.

METAINPEIAMETHBIEPE3YJIBTATHI

B cocraBe wMeTampeaMETHBIX PE3YNbTATOB BBIIEISIOT 3HAYMMBIC JIJIST
dbopMupoBaHUST MUPOBO33pEHHS OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPUS, TPUHIIHII,
rumnore3a, (QakT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT | JPYyroe.), KOTOpbIe
WCITIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE3HAaHUHHU3ITUXITPEIMETOBPOPMUPOBATHIIPEICTABICHUEOIETOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC EUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0O€CcHeurnBarOT (QOopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHHIO y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIEYHUBEPCcATIbHbIEyYeOHbIe e CTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOJIb30BATh
MOHSTHUS JJ1s1 00OBSICHEHUS OTJIETbHBIX (DAKTOB U SIBICHUI, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJJIEMEHTa), XUMHYecKass ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENIbHbBIX 3aa4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3zoBbleuccienoBate/ibCKUe1eCTBUSA .

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIJIsi (POPMUPOBAHHMS TUTIOTE3BI TIOMIPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTatT, (OPMYIHPOBATH 0OOOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Paboracundopmanueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGOPMAIHIO
pPa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpKAHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh PA3JIMYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIMMBIX ISl BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  UCHOJIB30BAHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUEKYJIbTYPOHaKTUBHOTOMCIIOIb30BaHUSA PA3TMUHBIXTIOUCKOBBIXCUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIBHYIO (GOpMY MpeacTaBiIeHUs: HHOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOXKHBIMH CXE€MaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIeI0BATENbCKON AESATENBHOCTH MH(GOPMAIMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSIHUE OKpPY’Kaoled HPUPOIHOM
Cpelbl.

KommyHukaTHBHBIEyHMBepcalbHbley4yeOHble1eiiCTBHA:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora M (Wiad) JUCKYCCHM) IIO
cymecTBy  oOcyxnaemMod  TeMbl, (GOPMYJIHpOBaTH  CBOM  MPEJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  TOJYyUYEHHbIE  pPE3yJbTaThl  IMO3HABATEJILHON
NESTENBbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JeliaTh MPe3eHTAIUI0
PE3YJITATOB BBIMOJHEHUS XUMHUYECKOr'0 IKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1abopaToOpHOM paboTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IIPOEKTA);

yMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMUS
no3uiuit (oOcyxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPJAMHAIIMS
COBMECTHBIX JCHCTBHIl, OIpENEICHUE KPUTEPUEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIeyHUBepCcaIbHbleyYeOHbIe1eHCTBHA:

YMEHUE CaMOCTOSITEIIBHO ONPENENATh UEIN IEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3a/Jad4, CaMOCTOSTEIBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUM NIPU BBINOJHEHUU 33aJaHUA C Y4YETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYYEHHOIO pE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIEPE3YJIBTATDBI

B cocraBe mpeaMETHBIX pPE3yAbTATOB IO OCBOCHHIO 005A3aTEIBHOTO
COJIep>KaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanbHONM pabodeil mnporpamMmon,
BBIJICJIAIOT:0OCBOCHHBIEOO yUaIOIMMHUCAHAYYHBIE3HAHUS, YMEHUSUCITOCOOBI



nercTBuil, crnenuduyUeckue i OpeAMETHOM  o6nactu  «XUMHS», BHJbBI
HNESITEIIbHOCTA 10  TOJYYEHHUIO HOBOTO  3HAHWUA, €ro HHTEPIpPETalUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSA YMEHUM:
1. pacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKUX IOHATHM: aTOM, MOJIEKYIIA,
XUMHUYECKAM DJIEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpO/IHAasT W HEOJHOPOJHAs), BaJGHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJICKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas
JI0JIsI XUMUYECKOT'O DJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, OKCHUI, KUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIECHUS, XUMHYECKas
peakius, KiaccupuKaIus peakiuii: peakiuy COSAUHEHUS, PEaKIUU Pa3JIOKEHNUS,
peaKiuu 3aMeIleHMs, peakIuu OOMEHa, 2K30- U DHJOTEPMUYECKHE pPEeaKIlu,
TEIIOBOM A(deKT peakuuu, SAPO aToMa, IICKTPOHHBIM CJIOW aTOMa, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKas CBsA3b, TMOJSpHAs ¢ HEMOJsIpHAs
KOBAJICHTHAs CBS3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0Js
BellecTBa (MPOIEHTHAs KOHIICHTPAIIUs) B PACTBOPE;

2. WIUIFOCTPUPOBATE  B3aUMOCBA3b  OCHOBHBIX  XUMHYCCKHUX MOHATUU ™
IMPUMCHATDH 3TU ITOHATHA IIPHU OIIMCAaHUH BCIICCTB U UX HpeBpameHHﬁ;
3. HCITIOJIb30BATH XUMHUYCCKYIO CUMBOJIUKY IJIsI COCTABJICHHA q)OpMy.H BCHICCTB

Y YPAaBHCHUN XUMUYECKUX PEAKIIHM;

4. OTIpEJIENSTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHHUSX,
CTeNeHb OKHCJIEHHUS SJEMEHTOB B OWHAPHBIX COEIWHEHUSX, MPUHAIIEKHOCTD
BEIIECTB K OMpPeNeNEHHOMY KJIacCy COCAMHEHHM Mo (popmynaM, BUJ XUMHYECKOM
CBA3U (KOBAJICHTHAs! U MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

5. packpbiBaTh cMmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh OHUMAaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTBXUMHUYECKHUX
AJIEMEHTOB OT UX MoJiokeHus B llepronnueckoil cucrteMe, 3aKOHOB COXPAHEHUS
MAaCChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUYEHHMS, 3aKOHA
ABoTajipo;

6. ONMMCHIBATh W XapakTepu3oBaTh TaOIM4Hy0 (opmy Ilepuoamdeckoit
CUCTEMbl XUMHYECKHUX DJIEMEHTOB: pa3jinyaTh MOHITHUS «rJaBHas moAarpymnma (A-
rpynmna)» u «moboyHas noarpynmna (b-rpynmna)», manble U OoblliMe MEPUOIBI,
COOTHOCUTH 0003HaueHHUs, KOTOpble HUMeEIOTCs B Tabmuue «llepuognyeckas
cucrema xumuueckux oanemeHroB JI. . MenaeneeBa» € 4YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsij
s7pa, 0011Iee YHUCIIO JIEKTPOHOB U PACIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);



7. KJacCu(UIMPOBATh XMMHUYECKHE 3JIEMEHThl, HEOPraHMYECKHE BEIECTBA,
XUMHYECKUE PeaklMy (M0 YUCIYH COCTaBY yYaCTBYIOLIMX B PEAKLMHU BEIIECTB, IO
TErI0BOMY 3P (DEKTy);

8. XapakTepu3oBaTh (OMUCHIBATH) OOINME XUMUUYECKHE CBONCTBA BEILECTB
pa3IUYHBIX KJIAcCOB, TIOJATBEPKAasl ONHUCAHUE MPUMEpPaMU  MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

9. IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XUMUYECKUX MPEBPALIEHUN B PATUYHBIX
YCIIOBUSIX;

10.  BBIUYMCIATH OTHOCUTEJbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIONI0 XMMHUUYECKOro 3JeMeHTa Mo (opMyse COETUHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PAacTBOpPE, NMPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

11.  TPUMEHSTh OCHOBHBIC ONEPAIMH MBICIUTEIBHONU NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATH3alMIO, KIIACCU(PUKAIIMIO, BBISBICHHUE
NPUYMHHO--CJICJICTBEHHBIX CBSI3ed — JJI1 H3Y4YeHUSI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKlnii, eCTECTBEHHO-HAYYHbIE METO/bl NO3HAHUSI — HAOIIOZCHUE,
U3MEepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

12.  cienoBaTh MpaBUiaM MOJb30BaHUS XUMUUYECKON MOCYI0M U JaOOpaTOPHBIM
o0opyAOBaHUEM, a TaK)Ke MpaBHiIaM OOpaIIeHHs ¢ BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU 110 BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYEHUIO M COOMpaHHUIO0 Ta3000pa3HbIX BEIIECTB (BOIOpOJAa M KHUCIOPOHA),
IPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JO0JIEM PacTBOPEHHOTO
BEILECTBA, IUIAHUPOBATh M MPOBOJUTh XHUMHUYECKHE DSKCIIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB(JIAKMYC,
dbeHondTanenH, METUJIOPAHX U APYTHE).

K xoHIy 00y4yeHus B 9 kiaacce npeaMeTHbIE pe3ybTaThl Ha 06a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
1. PaCKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHN: XUMUUYECKUMAIIEMEHT,
aToM, MOJIEKyJa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPUIATEIHHOCTh, CTETCHh OKHUCICHHS, XHUMHYECKas
peaKius, XuMU9IecKas CBsI3b, TEIIIOBOU (D PEKT peakiiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DIEKTPOJIMTHI, HEDIEKTPOIUTHI, DSIEKTPOJIUTHYCCKAS JIUCCOIHAIIHS,
peakuu MOHHOTO OOMEHa, KaTajanu3aTop, XUMHUYECKOE PaBHOBECUE, OOpATUMBIC H
HeoOpaTUMBbIe peakiuu, OKHUCJTHTEIIEHO -BOCCTAHOBUTEIIHHBIC peakuuu,
OKHUCJINTENIb, BOCCTAHOBUTENb, OKHCICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOIUS,
aM(OTEPHOCTH, XUMHUYECKas CBSI3b (KOBaJICHTHAI, HMOHHAas,
METaJUTMYECKast ), KpUCTAIUTHYECKAIPEIIETKA, KOPPOZUSIMETAIIIIOB, CIUTABHI,



CKOPOCTb XMMMYECKOM peaKkuuu, NpenesbHO aomyctuMas koHueHtpauus 11K
BEILIECTBA;

2. WJUTKOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHMYECKHX IIOHATHM U
IIPUMEHSTH 3TH NOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPALICHUN;

3. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (POPMYIT BEUIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIINN;

4. ONPENENATh BAICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COCMHEHUAX Pa3IMYHOIO COCTaBa, IIPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COeUHEHUH 1o hopMyJsiaM, BUJl XUMHUYECKON CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJJInyeckas) B HEOPTraHMYECKUX COEJMHEHHUAX, 3apsi MOHA MO XUMHUYECKOU
dopMyIie, xapakTep cpelbl B BOJHBIX PAacCTBOpPAX HEOPraHUYECKUX COEAMHEHUH,
THUII KPUCTALNINYECKON PEIIETKA KOHKPETHOI'O BEILIECTBA;

5. packpbiBaTh cMbIch Ilepuogmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €0 MOHMMAaHUE: OMHUCHIBATh M XapaKTEPU30BaTh TaOIUUHYIO
dopmyllepronnyeckonCUCTEMBIXUMUYECKUXITIEMEHTOB: Pa3INYaThIOHATHS
«rnaBHasnoArpynna( A-rpynna)»u«nodounasnoarpynna(b-rpynmna)y»,Mansien
OOJbIIME  TEPUOJIb, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HMEITCA B
NEPUOJUYECKON Tabyuile, C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB MW 3apsj sApa, oOlIee YUCIO BJIEKTPOHOB M
pacnpeiesieHue UX 1Mo JIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIHME 3aKOHOMEPHOCTHUB
U3MEHEHUHU CBOWCTB AJIEMEHTOB U UX COCAUHEHUH B MpeAeaax MaJIbIX [EPUOJO0B U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aATOMOB;

6. KJIacCu(UIUPOBATh XMMUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKHE peaKkuu (10 YUCIYHU COCTaBY YYaCTBYIOIIMX B PEAKIHUU BELIECTB, MO
TerioBOMY 3G (dEeKTy, M0 HU3MEHEHHIO CTENeHEeW OKHUCIEHUS XUMHUYECKUX
3JIEMEHTOB);

7. XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(UUECKHe XUMUYECKUE
CBOWCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, IMOJATBEPKAAs OMUCAHHWE IMPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

8. COCTaBJIAThYPaBHEHUAIECKTPOIMTHYECKON TUCCOLMALTUMKHUCIIOT, IIETI0UEH U
COJIEH, ITOJIHBIE Y COKPAILEHHBIE YPABHEHHSI PEAKIUI HOHHOIO OOMEHA, ypaBHEHUS
peaKkiuyi, MOATBEPKAAIOINX CYLICCTBOBAHUE TI'E€HETUYECKOW CBA3U MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

9. pPacKpbIBaTh  CYIIHOCTb  OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

10.  NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH NPOTEKaHUS XUMUUYECKUX IIPEBPALICHUN B PA3JINYHBIX YCIOBHSIX;

11.  BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYKO MacChl BEILECTB,
MacCOBYIOJOJIOXUMUYECKOT03JIEMEHTAIOPOPMYIIECOETUHEHUS,MACCOBYIO



JOJII0 BEIIECTBA B PacTBOpPE, MPOBOAMUTH PACUETHl 10 YPABHEHUIO XUMUYECKOU
peaxIum;

12.  coOmoaTh IMpaBwUiia MOJb30BAHUS XUMHUYECKOU MOCYI0M W TaOOpaTOPHBIM
00OpyI0OBaHMEM, a TaKXKe MpaBHiia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMU TI0 BBHIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJTy4YEHUIOMCOOMPAHUIOTa3000pa3HBIXBEIIECTB(aMMUAKANYTJICKHUCIIOTOrasa);

13.  MPOBOJUTH PEAKINH, MOATBEPKAAIONINE KaUYECTBEHHBI COCTAaB PAa3IMYHBIX
BEIIIECTB: PacClO3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OPOMUI-, HOAHI-, KapOoHAT-,
docdar-, cunmkar-, cyiabdar-, THAPOKCUA-UOHBI, KaTHOHBI AMMOHHS H HOHBI
M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX
BEIIIECTB;

14,  TIPUMEHSTH OCHOBHBIC OTIEPAIIUU MBICIUTEIHLHON NEATEILHOCTH — aHAIHN3 U
CHHTE3, CpaBHEHHWE, OO0OOIICHHWE, CHUCTEeMAaTHU3AlMI0, BBISIBICHUE MPUINHHO-
CJICJICTBCHHBIX CBSI3€H — /IS M3yYCHUS] CBOMCTB BEUIECTB U XUMUYECKHX PEaKIInH,
€CTeCTBEHHO-HAy4YHBIE  METOJABl TO3HAaHWS —  HaONIOJIEHWEe, HW3MEpEeHue,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH ).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 KJIACC
KoaundecTBouacos
Ne HaunmeHoBaHMepa3ae10BH DuiekTpoHHbIe(1IU(poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIEpeCypChI
padoTbI padoThI
Pazgeal.llepBoHavyaibHbIeXUMHYECKHETIOHSATHSA
XuMusi—BakHasg00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexal [OK
' MIPAKTHYECKONUIEATENBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBanxummnueckue 15 1 bu6morexal [OK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro nmopazaeny 20
Pa3znen2.BaxHeimenpeacTaBUTeJ I MHEOPraHMYeCKUXBEIECTB
21 Bosayx.Kucnopona.Ilonstue 06 5 bubnnorexal [OK
' OKCHIaX https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonarueokucnorax bu6morexal [OK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopna.PactBopsl.IlonsTreo6 bu6morexal [OK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
OCHOBHBICKIIACCHI bu6mmorexal [OK
2.4 . 11 1 1
HEOPraHUYECKUXCOETUHEHUMN https://m.edsoo.ru/7f41837¢c
Hroro nopasneny 30

Pazpnen3.llepuoanueckuiizakonullepuoanyeckascucremaxumudecknxyiemMenTopl.MU.MengesneeBa. CtpoeHueaToMoB. XuMu4ecKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[TepuonnueckuiizakOH!

31 [lepuoanueckascucrema 7 bubnuorexal |[OK
xuMuueckuxanementon/l. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa.CTpoeHuearoma
XUMHUYECKASCBI3b.

3.2 OKHCIUTETBHO- 8 bubamorexallOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCIIbHBICPCAKIINN
bu6mmorexal [OK
Hroro nopasnexy 15 https://m.edsoo.ru/7f41837¢
PesepBHOEBpems 3 bubmorexallOK
https://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9KJIACC

KosmmuecTBoyacos DJIeKTPOHHbIE
HaunmeHnoBaHnuepasaeioBUTEM uugpoBbie
Neni/m P Konrpoabubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paszpenl.BemecTBOMXMMHYECKHE PeaKIMU
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexal [OK
' OCHOBHBIXpa3/IeIOBKypcadkiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHUX 4 bubnunotexal [OK
' peaxIuit https://m.edsoo.ru/7f41a636
DIEKTPOTUTHYECKASTUCCOI[UALH. bubnnorexal [OK
13 8 1 1
XUMHUYECKUEPEAKITUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro nmopazaeny 17
Pa3nen2.Hemera/uibInMX COeIMHEHUS
21 OO6mrasxapakTepuCTUKAaXUMHIECKUX 4 1 bubnnorexal [OK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01asxapakTepuCTUKAaXUMUYECKIX
2.2 anemeHTOBVIA-rpynnsl.Cepaneé 6 bubmmorexallOK
' PYTHIRLL-EP https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01asxapakTepuCTUKAaXUMUYECKIX
2.3 aneMeHTOBV A-Tpymibl. A30T,pochopunx 7 1 bubmorexal [OK
' PYITHbL. ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO0masxapakTepuCTUKAaXUMHUYECKIX
2.4 anemMeHTOBIV A-rpynnsl. Yriaepoau KpeMHUn 8 1 2 bubmmorexallOK
' PYTIRL: POAH KP https://m.edsoo.ru/7f41a636
Y UX COETMHEHUS
Hroro nopaszneny 25



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

Pa3zpen3.MeTasILIMUX COeAMHEHUS

. bubnuotexal [OK
31 ObmmecroiicTBaMETaIIOB 4 https://m.edso0.ru/7f41a636
N bubnuotexal [OK
3.2 BaxuenmmeMeTauibInuX COEIUHEHUA 16 https://m.edsoo0.ru/7f41a636
Wroro nmopazueny 20
Paszjnend. Xumusinokpy:kawinascpeaa
4.1 B CTBAaNMAaTEPUAIBIBKU3HA YEIOBEKA 3 bubmoreral [OK
) ee p T https://m.edso00.ru/7f41a636
Hroro nopazueny 3
p oeBDe 3 bu6morexal [OK
C3CPBHOCBPCEMA https://m.edsoo.ru/7f41a636
OBIIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68



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




IHHOYPOYHOEIIJIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBoyacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Temaypoka Kourpouabnsie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Tpenmerxumun. PoJIbXUMUUBKU3HA 1 bu6mmorexal [OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHEOMETOJaX TTO3HAHUSIBXUMHUN 1 bubmoreral [OK
https://m.edsoo.ru/ff0d227e
[IpaxTueckaspadboraNel «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnnorexal [OK
oOparreHusc 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
YucteieBeniecrBancMmecu. CriocoOsr bu6mmorexal [OK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckaspadoraNe2
5 «PasenennecMeceii( ene 1 bu6morexal [OK
A3ICTICHIECMEC HvHaHpHM p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmunorexal [OK
6 A 1
TOMBIH MOJCHYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUEITEMEHTbI. 3HAK1 1 bubnuorexal [OK
(CMBOJIBI ) XMMHUECKUXDTIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThiencioxkHbIEBEIIECTBA 1 bubmmorexal [OK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOCYUYEHHE 1 bubmorexal [OK
YBpHOeYH https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOHIIOCTOSIHCTBACOCTABABEIIICCTB.

bubmuorexal [OK

1 X .B
0 nmrieckasgopmysa. Basentiocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuotexal [OK
OTHocUTenbHASIMOJIEKYISIpHAasiMacca https://m.edsoo.ru/ff0d323c
12 MaccoBasI0JIIXUMUYECKOTO bu6mmorexal [OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KommuecTBoBemecTBa. MoJib. bu6mmorexal [OK
Mounsiprast macca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUENXUMHUYECKUESIBIICHHS. bubnunotexal [OK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3HaKUUyCIOBUATIPOTEKAHUS bubnnorexal [OK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOHCOXPaHEHUSIMACCHIBEIIECTB. bubnnorexal [OK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncienusikoanyecTBa,Macchl
17 BEIIIECTBANIOYPAaBHEHUSIMXUMUYECKUX bubmorexallOK
B . P https://m.edsoo.ru/ff0d5708
peakuuii
KnaccudukauusxuMudeckuxpeakium
18 (coe I/IP(};HI/I}IH a3JI0’KEHUS e bubmorexallOK
s > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus1,00MeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIMKJIONEIUCT O606yquI/IeI/I bubmmorexallOK
i ARET- Hlv https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KontponsHaspabotaNelmoteme bubnuorexal [OK
«BemecTBanXuMHUYECKUEPEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexal [OK

Bo3ayxa.Kucnopog—onemeHnTu

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroeseliecTBo. O30H

duznuecKknenXUMHUUECKUECBOMCTBA

bu6mmorexal [OK

22 KHCJI0pOAa (peaxuun oKkucnenus, https://m.edsoo.ru/ff0d4614
ropenue).[lonsiTneobokcuiax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 1200 paTOPHUUHUIIPOMBIIIIECHHOCTH bubmorexal [OK
’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemnoBoidpdexTxumuyeckoit
24 peakIfu, TIOHATHE O bu6mmorexal [OK
TEPMOXUMHUYECKOMYPABHEHUH,IK30-1 https://m.edsoo.ru/ff0d4790
SHI0TEPMHUCCKUXPEAKITUIX
TommBo(HedTh, yroJIbUMETaH).
25 3ar ﬂsHeEmj])soz . a cnoco6bzero bubmorexal lOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAICHUS
[TpakTnueckaspadotaNe3moreme
26 «ITonmyyeHnencoOnpaHueKncIOpoaa bubmoreral [OK
yi Up poZa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
97 Boaopoa—-aneMmenTunpocroe bubmuortexal [OK
BeniecTBo. Haxoxaenues npupoe https://m.edsoo.ru/ff0d4dd0
OHU3NYCCKUCHXUMUUCCKIECBONCTBA bubnuorexal [OK
28
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHEOKUCIIOTAXUCOIISIX bubmnoreral [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOBIMOTy4eHUSBOIOPOIaB bubnunorexal [OK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
IIpaxktnueckaspadotaNedmoreme
P P bubmuorexal [OK
31 «[ToyuennencoOupanueBo10poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHbliio0bEMrazoB.3akoH ABOraipo

bubmuorexal [OK

32
https://m.edsoo.ru/ff0d542e
Brrunciienus o0béma, KOJIHMYECTBA
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubnmorexallOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBYBEIIECTBANIN 00bEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHUIOPEAKIIMMHA0CHOBE3aKOHA bubmorexal lOK
P .. peardt . https://m.edsoo.ru/ff0d5708
00BEMHBIXOTHOIIIEHUITA30B
35 DOU3NIECKUEUXUMHUYECKUECBONCTRA bu6mmorexal [OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraBocHoBanuii.[lousTreo6 bubnunotexal [OK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
BomakakpacTtBopureins. HackieHanie
37 I/IHeI[HaCI)Ip eHHIfe aCTBOPEI I\/LII:’:[lCCOBaﬂ bubmoreral [OK
B p pbL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTuueckaspadotaNeSmoreme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnnorexal [OK
onpeaeIEHHONMAacCCOBOMI0ICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTOBEIIIECTBAY
39 KonTtponsnaspadoraNe2noteme bubnnorexal [OK
«Kucnopoa.Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupl:cocTaB, KIaccupuKaus, bubnnorexal [OK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnenXuMHUUeCKHECBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIXHaM(OTEPHBIX bubmoteral lOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI:COCTaB,KIIaCCH(PHUKAIHS, bubnmnorexal [OK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHnenXxuMHIeCKUeCcBONCTBA bubmorexal [OK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTel:cocraB,kiiaccupukanus, bubnuotexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [TonyyeHnen XuMNYECKUECBOMCTBA bubnnorexal [OK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu(cpennue): HOMEHKIATYpa,
46 cnoco(6flnon )eHI/HI XI/IMI/IIIC};I;I/IG bubmoreral [OK
y YHCHI, https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTnueckaspaboraNe6.Pemenne
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnunotexal [OK
«OCHOBHBIEKJIACCHIHEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnyeckasCcBA3bMEXAYKIACCAMHU bubnnorexal [OK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo0.ru/00ad9a50
bu6morexal [OK
49 O06o00meHrencucTeMaTU3 a3 HAHU T
H t https://m.edsoo.ru/00ad9cb2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBICKJIACCHIHEOPraHUIECKUX bubmorexal lOK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie OTBITKH KIacCU(pUKAITIU
51 XHMHYECKHUX3JIeMEeHTOB. I IoHATHEO bubmorexallOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[TepuonnueckuiizakoOH!
bu6mmorexal [OK
52 [lepunoanueckasicucTeMaxuMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6 OK
53 [lepro bl rpynIibL, IO ATPYIIIBI nommorexall

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9b7c
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CrpoenneatomoB.CocTaBaTOMHBIX SIIEP.

bubmuorexal [OK

o4
N3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuotexal [OK
95 aToMmoBaieMeHToBllepuoanueckoi
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTepuCcTUKaXUMHUECKOTO
56 3JIEMEHTAINOErONOJIOKEHUIOB bubnuotexal [OK
[Tepuonnueckoricucreme/l. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenuel lepronueckoro3akoHa IS
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnunotexal [OK
MeHnneneeB—y4€HbIN, 1e1aroru https://m.edsoo.ru/00ada96e
rpaxJIaHUH
DIIEKTPOOTPUIIATETLHOCTHATOMOB bubnnorexal [OK
58
XUMHUUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexal [OK
59 nu
ONHAIXIMHUHCCRAACBAL https://m.edsoo.ru/00adac34
60 KoBanenTtHasnoysipHasxuMuyecKkas bubmuortexal [OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHasHEnoMsspHAIXUMUYECKAs bubnnorexal [OK
CBSI3b https://m.edsoo.ru/00adaab9
bubmunorexal [OK
62
Creneub okHCICHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE bubnuorexal [OK
peaKiuu https://m.eds00.ru/00adb076
64 OxkucnuTenuu BOCCTAHOBUTEIHN bubmmorexal lOK
https://m.edsoo.ru/00adb076
65 KontponsHaspabotaNednoteme bu6nuorexal [OK
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https://m.edsoo.ru/00ada6bc
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«Ctpoennearoma. XMMUYECKasiCBSI3b

https://m.edsoo.ru/00adb486

66 PezepBHblitypok.O600meHEH 1 bubnnorexal [OK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblitypok.O600mIeHEH 1 bubnnorexal [OK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBubIitypok.O0001mIeHNEH 1 bubnuotexal [OK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEEKOJIMYECTBOYACOBIIO 68
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9KJIACC

KosmuecTBoyacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Temaypoka Konrpouabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoTbI padoThI
pecypchbl
[IepnoanuecKkni3aKkoH.

1 [Iepnoanueckascucrema 1 bubnnorexal [OK
xuMuueckuxanementon/l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTBXUMHYECKUXIIEMEHTOB 1 bubmoreral [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 KnaccudukanusnHomeHKIaTypa 1 bubnnorexal [OK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 BunnixuMmu4ecKoNCBI3HUTHIIBI 1 bu6mmorexal [OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHaspadoraNelmoreme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIXpa3AeN0oBKypca8Kiacca»

5 KnaccudukanusxuMuaeckux 1 bubnnorexal [OK
peaKIUUnoOpa3IMYHBIMITPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. I loHITHEOrOMOT €HHBIXH 1 bubmioreral [OK

' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[ToHATHEOXMMUYECKOM PABHOBECHUH.
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1 bubmmorexal lOK
PbL, N p https://m.edsoo.ru/00adc28c
XUMUYECKONPEAKIIUUUTIONOKEHHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

XUMHUYCCKOTOPABHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmorexal [OK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2MeKTPOJIUTUUECKOUN
10 Hcfo na HHpCHJILHmeI/ICJIa(SHe bubnmotexallOK
A THHAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHpleypaBHEHUIPEAKIINI bubnmorexallOK
P peakit https://m.edsoo.ru/00add448
XHUMHUYECKUECBOUCTBAKUCIIOTHA
12 OCHOBAHUMBCBETENPEACTABICHUN bubmmotexallOK
P JUI https://m.edsoo.ru/00add5d8
0027IEKTPOTUTHYECKOU TN CCOTIHAITAN
XHUMHYECKHECBOUCTBACOJIEHBCBETE
13 IpEeNCTaBIEHUN 00 bubnmorexallOK
pen . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKOU TUCCOITAAITIT
14 [Touarueornapoanse coseit bubmmorexallOK
P https://m.edsoo.ru/00add9d4
15 O06001CHIEeHCUCTEMATH3ALIHS bubmuortexal [OK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckaspadoraNel.
16 «PereHnesKcriepuMeHTaIbHBIX EubmorexallOK
p https://m.edsoo.ru/00addbfa
3a1au)
KourponsnaspadoraNe2mmoreme
17 «BHeIIZT onHTll?IquKa;I UCCOLIMALNA bubmnorexal lOK
p A HHATH https://m.edsoo.ru/00addecO
XUMUYECKUEPEaKIIMUBPACTBOPAX)
O01asxapakTepUCTUKATAJIOTEHOB.
18 XI/II:/[lquclleeCBzﬁCTBaHan nMepe bubmroreral lOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBo1opoa. ConsiHasIKUCIIOTA, bubnuorexal [OK



https://m.edsoo.ru/00adcade
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XUMUYECKUECBOMCTBA,IOJyUYEHHUE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[IpaktuyeckaspadboTaNe2moreme

20 «[Tomy4eHHEeCOTSTHOUKUCIIOTHI bubamorexallOK

YHCHIECOI ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMUYECKUXPEAKITUHN,eCITUOTUHI3 bubamorexallOK
P ’ https://m.edsoo.ru/00ade488
peareHTOBaHB U30BITKE

29 OO6mrasxapakTepruCcTUKadIEMEHTOB bubnuotexal [OK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.

23 Haxoxnenuecepbine€coe JMHEHU B bu6morexal [OK
npupojie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnnorexal [OK

24 .

(hMBUIECKUENXMMUYCCKUECBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hM3UYECKUENXMMUYCCKUECBOMCTBA bubmorexal [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUEPEaAKIINU,JICKALTUCB
OCHOBE MPOMBIIIIEHHOTO crocoba

%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuorexal [OK
XUMUYECKOE3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroleHCpeIbICOETMHEHUSIMU
cepbl

97 BrrunciieHneMaccoBoilJ0JIMBBIX0/1a bubmuorexal [OK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a

28 OOmasixapakTepUCTHKadIEMEHTOB bubnuorexal [OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynibl. A30T,pacripocTpaHeHHEe
BIIPUPO/JIE, PU3UUECKUECH
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmorexal [OK

29 XUMHYECKHECBOMCTBA, IOTyICHUEH
v https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[IpaxTnueckaspadboraNe3noteme
30 «[TonyueHneaMMHaKa, i3y IeHHEETO brbamorexallOK
e YA https:/m.eds00.ru/00adf180
CBOWMCTB»

31 A3OTHasIKUCTOTA,e€PU3NIECKUEH bubnunotexal [OK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHMSIBKaYECTBEMUHEPATbHBIX

32 oOpenuil. Xumuueckoe bubmmorexallOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolel cpebl
COEIMHEHUSIMUA30Ta
Docdhop.Oxcundochopa(V)u

33 Cpocgo pHaf[KI/ICJ'(Il())Taq)(beI)SI/(I‘IC)CKI/IeI/I bubmorexal [OK

p 7 https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBEMUHEPATIbHBIXYI0OPSHHUIA. bubnnorexal [OK
3arpsi3HEHUEPUPOTHOM Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepos,pacipocTpaHeHUEB

35 npu 1(3) jgnmlflecxl:/IeHXHMquCKHe bubmmorexallOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuaplyriaepoaa, uxpu3ndecKuen bubnmnorexal [OK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
cBs3aHHblecoKcuaomyriepoaa(lVv)

37 VYroapHasgKHACIOTaneECOIN bubmoreral [OK
https://m.edsoo.ru/00ae006¢c
[IpaktuyeckaspadboTaNedmoreme

38 "[lonydeHue yriekucioro rasa. bubnnorexal [OK
KauectBennasipeakiusnakapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBICTIOHATHS 00
39 OpPraHMYECKUXBEIIECTBAXKAKO bubmorerallOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuitnerocoequuenus brbmmorexallOK
https://m.edsoo.ru/00ae080a
[IpakTuueckaspadoraNe5.Pemenne

41 AKCIIEPUMEHTABHBIX 337]a4 IO TEME bubnnorexal [OK
«BaxxHenmmeHeMeTamIbInuX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponpaaspadotaNe3moreme

42 «BaxHeHIneHeMeTaIILIMAX bubmoreral lOK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mrasxapakTepuCTUKAaXUMHIECKUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bubnuorexal [OK
METaAIUIMYECKassKpUCTATUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XUMHUYECKUECBOMCTBAMETAIIIIOB.

. bubmuorexal [OK

44 DNEeKTPOXUMUYECKUUPS

HaHpH)KCHI/Iﬁ MCETAJlJIOB

https://m.edso0.ru/00ae1156
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re cnocoObl MOTy4eHus
MeTtauioB.CrnaBel. BeIynCIeHUATIO

bu6mmorexal [OK

45 i,
YPABHCHIIM XHMITCOIIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
TIpUMecH
46 [ToHATHEOKOPPO3NUMETAIIIOB bubmorexal[OK
pp https://m.edsoo.ru/00ae1278
bu6morexal [OK
47
[enotmpiemeTatet https://m.edsoo.ru/00ae14b2
48 OKCHIBIUTUAPOKCHIBIHATPHUSH bubnunotexal [OK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lerouHO3EMETBHBIEMETAIITBI— bubnunotexal [OK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxuelmuecoe TMHCHASKATBITHS bubmoreral [OK
A 1 https://m.edsoo.ru/00ae15e8
51 006001 eHenCUCTEMATH3AIIHS
3HAaHUM
JKEcTKOCTHBO IBINCIIOCOOBICE bubmuortexal [OK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTnueckaspaboraNebmoTeme
53 "YKECTKOCTHBOABINMETOAbIEE bubmorexal [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubnuorexal [OK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIECBONCTBAOKCH1aN bubnuorexal [OK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexal [OK

https://m.edso0.ru/00ae1d86
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Oxcuapl, F'IAPOKCUABIMCOIIH JKEIe3a

bubmuorexal [OK

> (IDmxene3a(lll) https://m.edsoo.ru/00ae35e6
58 O6o6nvleHHeHCHCTeMaTI/I3aum{
3HAHUN
[IpaktuyeckaspadboTaNe7.Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6mmorexal [OK
59 .
«BaxnenmmeMeTauublu X https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUXPEAKITUHN,eCITNOTMHI3
60 peareHToB JaH B U30BITKE WU bubnnorexal [OK
coAepKUTIpUMECH. Beranciienust https://m.edsoo.ru/00ae1750
MacCOBOM/I0JIMBBIXOAANPOTYKTA
peaxiu
61 O6001eHnencucTeMaTH3aus
3HaHUI
KontponpHaspadotaNedmoreme
62 «BaxxnelemeTaIbInux
COCIMHEHUS
63 BemecTtBanmarepuabip bubnnorexal [OK
HOBCEIHEBHOMXU3HUYUEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE3arpsI3HEHUE bubnnorexal [OK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexal [OK
9KOJIOTHYECKUXITPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepBHblitypok.O60011eHIEN bubnuorexal [OK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblitypok.O6001IeHIEN bubnuorexal [OK
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cUCTeEMAaTU3alluI3HAHUI

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

68 PezepBHblitypok.O600meHEH

CHUCTEMAaTHU3alUs 3HAHNHI

bu6mmorexal [OK
https://m.edso0.ru/00ad9ch?2

OBILIEEKOJIMYECTBOYACOBIIO
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA
» Xumus,8kinacc/I"adbpuensnO.C.,OctpoymoB.I".,CnankoBC.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus,9xnacc/I"adbpuensnO.C.,OctpoymoBI.I".,CnankoBC.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJIUYECKUEMATEPUAJIBIIJISIYUUTEJISA
1. I'a6puensan O. C., Bockob6oitnukosa H. I1., Amrykosa A. B. HacronsHas
KHUTayuuTess. Xumus. §ki.:Meroaudyeckoenocooue.-M.: [[poda,2021.

2. N'abpuensnO.C., AmykoBaA.B.TeTpaapaisiiabopaTOpHBIXOTIBITOBU
npakTuyeckuxpadot.8ki. KyueonnkyO.C.I"abpuensna«Xumus.8kimace». M.:
Hpoda, 2022.

3. lN'abpuensn,0.C.MetonuueckoenocoonekyueonnkyO.C.["abpuensna
«Xumus».8knacc/O.C.I'abpuensn.—M.: Ipoda,2021.— 109.

4, T'abpuensn,O.C.MeroanueckoenocobnekyueoOunkyO.C.I"abpuensna
«Xumus».9xnacc/O.C.I'abpuensan.—M.:Ipoda,2021.— 108.

5. Xumus:rexnoaorudeckuekapteikyueOHUKyO.C.I"abpuensna«Xumus. 8
Kiacey : Mmerogudeckoe nocooue / JI. . Acanosa. — M. : Jlpoda, 2020
6. Xumus:rexnonoruuecknekaptoikyueOHukyO.C.["abpuensna«Xumus. 9
Kjacey : Mmerogudeckoe rmocooue / JI. . AcanoBa. — M. : JIpoda, 2018
7. Xumus. 8 xi1.: KorrponbHbie u mpoBepounbie padboTsl k yueouuky O. C.
[Nabpuensna«Xumus.8»/0.C.I'abpuensn,[1.H.bepeskun,A.A. YiiakoBa u ap. -
M.: Ipoda, 2022. naHHbIC

HU®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH
NHTEPHET
http://www.chemnet.rul"azeta«XumusiyucanTsyantessi« I uryHaypok
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http://www.chemistry.ru JluctaniimoHHast OJUMITHAIA 110 XUMUU:
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