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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs, IPEICTABICHHbBIX
B ®I'OC OOO, a Takke Ha ocHOBe (denepanbHO pabouel MpOrpamMMbl
BOCIIMUTAHUS U C YUYETOM KOHIIENIMU MPENoiaBaHusl y4eOHOTo mpeaMera « XUMUsD)
B 00pa3zoBaTeNbHBIX opranmu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo XuMuUU AAET MOPENCTABICHUE O LENAX, OOIIEH CTpaTeruu
oOyd4eHHs, BOCHHUTAHHWS U PAa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MPEIMETHOE COJZIEpKaHMUE,
npeaycMaTpUBaeT paclpeesieHde €ro Mo KjiaccaM W CTPYKTypUpOBaHHUE II0
pa3zenaM W TeMaM [porpaMMbl IO XHUMHH, OINPEAECHSAET KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTEPUCTUKU COZIEpKAHUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh HM3YUYEHHS XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOEHHOCTEM OO0YyYalolUXCsl, OINpeAeNIeT BO3MOXKHOCTU TpeaMeTra JUis
peanuzaiuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTesbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O 0OOIlero oOpa3oBaHUs, a TaKke TPEOOBaHUM K
pe3yJibTataMm 00y4YeHHs] XUMUM Ha YPOBHE IIeJIel U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEIILHON JIESITEIILHOCTH O0yYarolmerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XWMHUHU CIYKUT OCHOBOW st (OPMHUPOBAHUS MHPOBO33PEHUS
oOydaromierocsi, ero MnpejCcTaBICHUN O MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
OPHEPTrUM M 00 SBOJIONMK BEHIECTB B MPHUPOJIE, O MyTSIX PEIICHUS TI0OATbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, DHEPrETHUYCCKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPhl TUYHOCTH, €€ 0011el 1 QYHKIIMOHATEHON TPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
OoOy4Yarolmmxcsi, HAaBBIKOB WX  CAMOCTOSITEIBHOM  y4yeOHOW  JIesTeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEILCKUX YMEHHUH, HEOOXOIUMBIX KakK B
MOBCEIHEBHOMN KU3HHU, TaK U B MPO(ECCHOHATBHON ACATEILHOCTH; 3HAKOMHUT CO
crienuPUKOW HaydYHOTO MBIILICHUS, 3aKJIaJIbIBAET OCHOBBI II€JIOCTHOTO B3TJIsAa Ha
€AUHCTBO TPUPOJBI M 4YEIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TalloM B
dbopmupoBaHUU €CTECTBEHHO--HAYYHOMU IPaMOTHOCTH 00yJaroIIXCS;
CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM



3HaHUSAM, K INPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DJKOJOIMYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlanHble HampaBlIeHUS B OOYYCHHMM XUMHUU OOECIEUMBAIOTCS CHEIH(PHKOMA
colepKaHUsl ~ y4eOHOro  NpeaMeTa, KOTOPBIM  SBISETCA  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUHU HA ONpPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHUCTEMbl TEPBOHAUYAIBHBIX MOHATUM XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHusl MpOrpaMMbl IO XMMHUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTrO mnoaxoaa K €€ uzydeHuto. ColeprKaHUe CKIIAbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakuuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUITY
IIOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHWK HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOr0 YpOBHS:

— ATOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEr'0 €CTECTBO3HAHUA;

— Ilepunoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;
— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— MpPEACTaBIEHUH OO0 DIIEKTPOJIMTUYECKOW JUCCOLMAIUU  BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIyYE€HHBIX U OCMBICIIEHHBIX (PAaKTOB, pa3BUBAIOTCS MOCIEIOBATENILHO OT OJIHOTO
YPOBHS K JApPYrOMy, BBINOJHASA (YHKIMH OOBSCHEHUS W MIPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHHS U IOJIYYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl MO XHUMHHM  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNUS] O XUMUYECKOM COCTABIIAIOLIEN HAYYHOM KAPTUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM NPHUPOJbI, LEHHOCTHOIO OTHOLIEHHWS K HAYYHOMY 3HAaHHIO U
METOJaM IIO3HAaHMS B Hayke. M3ydeHue XUMHUM IPOUCXOIUT C IPUBIICUCHUEM
3HaHUW M3 paHee HU3YUYCHHBIX YUYEOHbIX mpeaMeToB: «OKpyX)aroumii Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yYeHHH XUMHUU TNPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUECKOMN
JEATEIIbHOCTH YEJIOBEKA W KAaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYPBI.
3ajmaya y4yeOHOro mpeiMeTa COCTOMT B (DOPMUPOBAHHM CUCTEMBl XUMHUYECKUX
3HaHUW — BaXKHEUIMX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKUX MOJIOKESHUM,
JIOCTYIIHBIX 0O0OOIIEHUII MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HayKu, B
OpUOOLIEHUM K HAy4YHbIM METOJaM TO3HAaHUS MpPU M3YYEHHH BEIIECTB H



XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUHU U PA3BUTUM MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-IIO3HABAaTEIbHOM M y4eOHO-HCCIIEI0BATENBCKON
NESTEIbBHOCTH, OCBOCHUM NpaBWJI 0€30IacHOro oOpallleHus C BEIIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu n3ydyeHun XMMHM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs Ba)KHOE
3HaYEHHUE NMPUOOPENN TAKUE LIETH, KaK:

- (opMHUpPOBAaHNE HHTEUIEKTYalbHO PA3BUTON JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHSITHIO PELICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

- HAaIpaBJIEHHOCTh OOYYEHMs Ha CHUCTEMAaTHYECKOe MPHOOIIEHNE
oOydaromuxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

- oOecrieueHue YCIIOBHH, CIOCOOCTBYIOLIUX MPUOOPETEHUIO
OoOy4aronMMHUCS  OMNbITa  Pa3HOOOpPA3HOW  JEATEIBbHOCTH,  [O3HAaHUS U
CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUMN), HMEIOLIIX
YHUBEPCAIBHOE 3HAYCHHE ISl PA3JIMYHBIX BUJIOB JEATEIbHOCTH;

- dopMupoBanue oOIEH (PYHKIIMOHATBHOM M €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH W OLEHUBATh SIBJICHUS
OKPYKAIOIEr0 MHpA, UCIHOJIb3Yysl 3HAHUSA W OIBIT, IMOJYYEHHBIE IPU W3YYEHUHU
XUMHH, TPUMEHATh UX MpPU PEUICHUH MpoOJeM B IOBCEAHEBHOM >XU3HU U
TPYAOBOU JIEATENBHOCTH;

- dbopmupoBaHue y oOydYarommxcsi T'YMaHHUCTUYECKUX OTHOLIEHUH,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKM SKOJOTUYECKU
LEJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESATENIBHOCTH B ILENIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

- pa3BUTHE MOTHUBAIIUU K 00YUYEHHUIO, CTIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis W HampaBICHHOCTH JajbHEHIIero
oOyueHus.

OOmiee YMCIO YacOB, OTBEAEHHBIX JUISI M3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJIel0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).

COIAEPKAHUE OBYUEHUA



8 KUIIACC llepBoHaya/jibHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuu. Posb XMMUM B KW3HU 4YeOBEKa. XUMUS B CHCTEME HayK.
Tema u BemectBa. Dusnyeckue CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOJax MO3HAHUS B XUMHUHU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHE »dJeMEHTbhl. CHUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas opmyna. BaneHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAs aroMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJIApHas Macca. MaccoBast J0J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KommmuecTBo BemectBa. Monbs. MoisipHass macca. B3auMoOCBsI3p KOJTMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IMHHUIl BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUYECKUE SIBICHUS. XUMUUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XuMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEeIIEHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMYECKOW MOCYAOW, MpaBHIaMH pabOThl B J1aDOpATOpPUH U
npuémMamMu o0palleHus ¢ JadopaTOpHbIM 000PYJOBAaHUEM, U3YyUYECHHUE U ONHCAHUE
¢u3nyecKkux CBOMCTB 0Opa3lOB HEOPraHWYECKUX BEILIECTB, HAOJIOJIEHUE
busnueckux (IJIaBJICHUE BOCKA, TasHHUE JbJa, PACTUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOW) SIBJICHUHN, HAOI0ICHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XHUMHYECKUX PpEaKUUi (pa3iioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KUCIOTHI C XJOPUIAOM Oapusi, pa3iokeHUe TMIPOKCUIA
menu (II) mpu HarpeBaHuu, B3auMoJIeUCTBUE *Kese3a ¢ pacTBopoM cosir menu (II),
U3Y4YEHUE CIOCOOOB pa3JeleHus] CMeCel: C MOMOUIbI0 MarHurta, (PUIbTPOBAHUE,
BbITIApYBaHUE, TUCTUIUISAIUS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPEHHOM
CONM, HAOJIOJEHWE U  ONHCAHWE  PE3yJIbTaTOB  TMPOBEIEHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3[JaHHUE MOJEIEN MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 37eMeHT U MpocToe
BelecTBo. Haxoknenuwe kuciopojga B MNpupoae, (PU3NYECKUEe W XUMHYECKHE
cBoiictBa (peakiuu rtopeHus). Oxcuawl. [lpumenenue kucnopoaa. CrocoObl
MOJIyYCHHUS] KHUCIIOpoJa B Ja0OpaTOpud U MPOMBINIIEHHOCTH. KpyroBopot
KHcIopoa B mpupoae. O30H — auioTporHas MoAuGUKaIs KUCI0Opoaa.

TennoBorr 3(DPEKT XUMUYECKON pEaKIuu, TEPMOXUMHUUYECKUE YpaBHEHUS,
9K30- W SHAOTEPMUYECKHE peakUuH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3P (deKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bonopon — nsnemeHT M mnpoctoe BemiecTBo. HaxoxzaeHue Bojopoaa B
npupoae, (umyeckne W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CITOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyueckne CBOWCTBA BOJbL. Bojga kak pactBopurenb. PacTBOpEIL
HacelllieHHbIE M HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B MpUpOJE U B KU3HU YeNOBEKA. KpyroBOpoT BOAbI B MPHUPOJE.
3arps3HeHne NpUpOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuabl. Krnaccudukarms
OKCUJIOB:  cojeoOpa3yioiue (OCHOBHBIE, KHCIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyronue. Homenknarypa oxcugoB. Dusznyeckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanusi. Krnaccubukamnuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknaTypa ocHOBaHMil. PU3MYECKHME M XUMHUYECKHUE CBOKCTBA
ocHoBaHuU. [loryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctn MetamwioB H. H. bekerosa.
[lonydeHnne KUCIoT.

Comu. Homenknarypa conei. PU3ndecKue 1 XUMAYECKUE CBOMCTBA COJICH.
[lomydeHue coen.

['eneTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJAEPKaHMs KUCIOPOIa B BO3yX€E, MOTyUYCHHE,
coOupaHue, pacno3HaBaHWE M HW3Y4YEHUE CBOWCTB KHUCIOpOJa, HAOIOJCHHE
B3aMMOJICHCTBUSL BENIECTB C KHUCIOPOJOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHus TopeHust (Mokapa), O3HAKOMJIEHHE ¢ oOpaslaMud OKCHAOB U
ONMKMCAHWE HX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, pPACIO3HABAHUE U H3YyUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMoJeicTBUE Bojaopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BHICOMATEpHUANIOB), HAOJIOIEHHE O00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOU
MacCOBOM J0Jie pacTBOPEHHOTO BEIIECTBA, B3AaMMOJAECHCTBHE BOJbI C METANIAMU
(HatpueM U KajabuueM) (BO3MOXKHO  HCIIOJb30BaHUE  BHUIEOMATEpPUAIIOB),
WCCJIEIOBaHNE OO0pa3lloB HEOPTaHWYECKHX BEIICCTB PA3IMYHBIX  KIIACCOB,
HaOJII0ICHNEe U3MEHEHHUSI OKPACKM MHAMKATOPOB B pacTBOpax KUCJIOT U HIEN0YEeid,
uzyuyeHue B3zaumojeinctBusa okcuga meau (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCIIOT C METajUlaMH, pEeaklUWi HeWTpanu3aluu, MOJyYeHHE HEepacTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METaJljla JPYTUM M3 PacTBOpPA COJIM, PEIICHHE



DKCIEPUMEHTAIBHBIX 3aJad N0 TeMe «Baxuenmme Kiaacchl HEOPraHUYECKHUX
COCTMHEHUI».

Ilepuoguyecknii 3axkoH u Ilepmoamueckas cucreMa XMMHYECKHX
aiemenToB JI. WU. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TMOMBITKH KJIACCU(PUKALUU XUMHYECKUX dieMeHTOB. [loHsTHE O
IpyIIax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE M MIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOT€Hbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(POTEpHBIE OKCHIbI
Y THUJIPOKCHU/IBI.

[Teprnonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuoanas ©  JUIMHHOMNEpUONAHAs  (HOPMBEI
[lepnognueckon cuctemMel XUMUIeCKUX nemMeHToB [[. . Menneneesa. llepuonast n
rpynnsl. OU3NYECKU CMBICII MOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIIBI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XMMHUYECKHUX  3JIEMEHTOB
ITepuonnueckoii cucremsl . 1. Menaeneea. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U IIEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuonnueckoi CHCTEMBI XUMUYECKHUX
DJIEMEHTOB Uil pa3BUTHs Haykh W npaktuku. . M. MenneneeB — y4yéHbli u
IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHAass M HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHusa.  OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iponiecchbl OkucIeHns U BOCCTaHOBJIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm: W3y4eHHE OOpa3lOB BEILECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUIPOKCHAA LHWHKA C pPAcTBOpaMU KHCIOT U
LIEJ0YEH, IPOBEICHHUE OIBITOB, WIUIIOCTPUPYIOIINX MPUMEPBI OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUN (TOpEHHE, PEaKIMH pa3JIOKEHHUsS, COCTUHEHUS).
Mescnpeomemmnoie ceazu

Peanuszanus MeXNpeIMETHBIX CBSI3€M NpH HM3yYEHUM XUMUHA B & KJlacce
OCYILIECTBIISIETCSl 4Yepe3 MCIOJIb30BaHUE KaK OOILIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOIIUXCSA CUCTEMHBIMU JIJISi OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO--Hay4HbIE TIOHATHUS: HAayYHbIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJIMW3, CHUHTE3, KiIaccupuKaluusg, MEepUOAUYHOCTb, HaONIIOICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: Marepus, arToM, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOIIBI, PAAUOAKTUBHOCTB, MOJIEKYJA, AIEKTPUUECKUM 3apsii, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEIECTBA, T'a3, PU3NUYECKHE BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, CONHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaIIbl, TOPHBIE MOPOIbI, OJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO 1 XMMHYECKASl PeaKUMsl

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KalMsi, KaJIbLUS U HX
COCMHEHUN B COOTBETCTBUM C TOJIOKEHUEM »3JeMEeHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHre BemiecTBa: BUAbl XMMHYECKON CBS3U. THUIBI KPUCTAIIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUNA KPUCTAUIMYECKON PELIETKU U
BHJIa XUMHYECKOMN CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Ppa3IM4YHbIM KjaccaM HEOPTraHHUYECKUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Krnaccudukaiuys XuMuueckux peakifii o pa3IuyHbIM MIPU3HAKaM (10 YHCITY
W COCTaBy Yy4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, o
W3MEHEHUIO CTEMEHEW OKHUCIICHUS XMMHUYECKUX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYACTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUUYECKHE PEAKIMU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonarue o ckopocTH XUMHUYECKOM peakuuu. [loHaTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [ToHsATHEe 0 TOMOTE€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karanuze. [lonarue o xumuueckoM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM PEAKUMU W TIOJIOKEHUE XUMHUUYECKOIO

PaBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKI[MH,  DJIEKTPOHHBIM  OajaHC
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHOM peaKunu. CocraBienue YPaBHEHU

OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUMHW C  HUCIIOJIb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKON TUCCOLMALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIMTHI.
KaTtnonsl, aHnoHsl. MeXaHu3M AMCCOLMALMN BEUIECTB C PA3JIUYHBIMU BHAAMHU
xuMHuueckoit cBsa3u. Crenensb aucconyanuu. CUabHbIE U CIa0bIe DJIEKTPOIUTHI.

Peakuiun noHHoro oomMeHa. Y CI0BUSI TPOTEKAHUS PEaKIMii HOHHOTO 0OOMEHa,
MOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM W cCcOJed B CBEeTe MPEACTABICHUM 00 AIEKTPOIUTHUECKOM
nuccormanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOJIN3E COJICH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIHH
OT BO3JCHCTBHUS pa3MUYHBIX (PAKTOPOB, HCCIEIOBAHHE SJICKTPOMPOBOIHOCTH
pacTBOpPOB BEHIECTB, MpoLecca JUCCOUMALMM KHUCJIOT, IIEJI04Ye U  COJen
(BO3MOXXHO  MCIOJIb30BAHME  BHJIEO  MAaTE€pUAIOB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  TPOTEKaHMs]  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEICHHE ra3a, o00pa30oBaHHE BOJbBI), OIBITOB,
WUIIOCTPUPYIOLIIUX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUI
(ropeHue, peaklMy pa3ioXKEeHHs, COCAUHEHUs), PACIIO3HABaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUMid Ha HOHBL, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 1 MX coeiMHEeHUSA

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (pu3MuecKkue CBOMCTBA IMPOCTHIX
BEIIECTB — TAJOreHOB. XMMHYECKHE CBOMCTBA Ha IIpUMepe  XxJjopa
(B3auMozielicTBUE C MeTa/llaMd, HEMEeTallaMH, IIeJo4amMH). XJIOPOBOZOPO/I.
ConsiHast KHCIIOTa, XMMHUYECKHE CBOWCTBA, NOJyY€HHE, NpUMeHeHue. JlericTBue
XJIOpa ¥ XJOPOBOJAOPOJA HAa OPTraHU3M 4YEJIOBEKa. BakHeHline XJIOpUIbl U HX
HaxO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepucThka 371eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne M (U3HUECKHE CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOJA U CePbl. AJNIOTPONHBIE MOAU(PUKALIUYA KUCIOPOAa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpPOA, CTpOEHHUE, (pU3nUecKkue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KAK IPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, ¢uU3MUECKMEe M XHUMHYECKHME CBOMcTBa (oOmme Kak
OpeCTaBUTENsl Kiacca KUCIOT U creuuduyeckue). XUMHUECKHE peakluu,
JeXallie B OCHOBE IPOMBIIIJIEHHOTO CIOc0o0a TMOJYyYEeHHUS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KACIOTHI. Cosn CEPHOM KHUCIOTHI, KAYECTBEHHAs pEeaKUys Ha
cyibdar-uoH. HaxoxneHue cepbl U €€ COCNMHEHUW B TpUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH cpelbl COSAMHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHHUS.

OO6mast xapaktepucTtuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHUCIEHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznyeckue u xXuMuueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero
duznyecKkue 1 XMMUYECKHe CBOMCTBA, MoTydeHue u npuMeHenue. Coin aMMOHMUS,
uX pU3NYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJlydeHue, (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBa (00IIME Kak NpPEeICTaBUTENs Kiacca KHCIOT W CIelnUu(pUUYECKue).



Hcnonb30BaHWEe HUTPATOB W COJIEM aMMOHHUS B KayeCTBE MHHEPAIbHBIX
yAOOpeHHl. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COEUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3ayXa, NouBbl U BoaoéMOB). Docdop,
aloTponHeie Momudukanuu Qocdopa, Puznyeckue M XUMHUYECKHUE CBOICTBA.
Oxkcun pocdopa (V) u pochopnas kuciora, puznueckre 1 XMUMUUECKHE CBOMCTBA,
nosyuyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mast xapakrepuctuka 371eMeHTOB [VA-rpynmnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHUCIEHUA.  YTIIEpOJA,  aJUIOTPOITHBIC
MOAM(UKALIMKM, PACIPOCTpaHEHUE B TMPUPOAE, (PUINYECKHE U XUMHYECKHE
cBoiicTBa. Ancoponusa. Kpyrosopot yraepona B npupozae. OKCHABI yriepoja, ux
bu3nYecKkue W XUMHYECKHE CBOWCTBA, JCUCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJIyYeHUE U IMPUMEHEHHE. DKOJIOTMUYECKUE NPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a r1y100adbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
abdexT. YronpHas KUCI0Ta U €€ COJu, X (PU3NYECKHe M XHUMHUUYECKHE CBOMCTBA,
noyiydyeHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHaUaNbHBIE MOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHHUIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TTUIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroijib, MNPUPOJAHBIA Ta3, He(DTh),
IPOAYKThl UX MepepaboTku (O€H3MH), UX pOJib B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE O OMONIOTMYECKU Ba)XKHBIX BEILIECTBAX: JKUpaAX, OCJIKaX, YriIeBoJax — U UX
pojiM B OKM3HM 4eJoOBeKa. MarepualbHOE €AMHCTBO OPraHWYyecKHX |
HEOPTraHWYECKUX COCTMHEHUN.

KpemHuuii, ero ¢usnueckue © XUMUYECKHE CBOWCTBA, NOJy4YEHHE U
npuMmeHenue. CoenuHeHHs KpeMHus B npupoje. OOuiye mnpencraBieHUs 00
okcuzae kpemuus (IV) m kpemuueBoit kucnore. CUTUKATHI, UX HCIOJb30BaHUE B
ObITYy, B MPOMBIIUICHHOCTA. BaxkHeime cTpouTeabHbIe MaTepHUalibl: KepaMuKa,
CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [IpobiemMbl Ge30MacHOro MCMIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

H3yueHHE 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-HOHBI M HAOJIOJICHUE MPU3HAKOB
WX TIPOTEKAaHWS, OMBITHI, OTpaXkarone (U3UYECKUEe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M HX COEIUHEHUH (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
O3HaKOMJIeHHE ¢ oOpaslaMu XJIOpUIOB (TaJOreHHJIOB), O3HAKOMJICHHE C
oOpazmiamMmu  ceppl W €€  COCAMHEHUSMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOIOJEHHE Tpoliecca OOyTIMBaHUs caxapa Moj JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYECHUE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHONM CEpHOM KHCJIOTHI, NPOBEIACHUE KAYeCTBEHHOW peakIuu Ha



cyabGaTHOH u HaOMIOJeHHEe TpU3HAKa e€ MPOTEeKaHWs, O3HAKOMIICHHE C
¢usznyeckuMu CcBoMcTBamMHM a3oTa, ¢ocdhopa U UX CcoeAMHEHUU (BO3MOXKHO
HCIIOJIB30BaHUE BHJCOMATEpHaAoOB), oOOpa3laMu a30THBIX U (ochHOpHBIX
yaoOpeHui, mojlydeHue, coOMpaHue, paclo3HaBaHWE M M3y4YEHHE CBOMCTB
aMMHMaKa, IIpoBeJICHNE Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U dochaT-uoH 1
M3y4YCHUE TIPU3HAKOB HUX MPOTEKAHUSA, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM
aQ30THOM KHCJIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEPHAJIOB),
W3Y4YCHUE MOJIeNiel KPUCTAUIMYECKUX PEmETOK anmasa, rpadwura, (ysuiepena,
O3HAKOMJICHHE  C  TPOIECCOM  anacopOIMd  pacTBOPEHHBIX  BEIIECCTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJyYEHUE, COOMpaHue,
pacrno3HaBaHWE W  HW3YyYEHUE CBOWCTB  YTJIEKMCIIOrNO Tras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIM HAa KapOOHAT U CUIIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
IPOTEKAHUs, O3HAKOMJICHHE C MPOAYKUMEW CUIMKATHOM IPOMBIIUIEHHOCTH,
pelLICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 10 Teme «BaxHelme HeMeTaulbl U X
coeqMHEeHUsD). MeTasliibl U UX COeAMHEeHM S

OO61mast XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uxX mnosiokeHuss B llepuonnueckor cucremMe XuMHYecKux diemeHtoB [, .
MenneneeBa u crpoeHusi arToMoB. CTpoeHue MetamioB. MeTtaiuinueckasi CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAass  pemeéTka.  DJIEKTPOXHUMHUYECKHU Pl
HaIpspKEeHU MeTaioB. PU3NUecKre U XUMHYECKHE CBOMCTBA MeTauioB. O0ume
criocoObl TOyueHUs] MeTayuioB. [loHsATHE O KOpPpPO3MH METAJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTajdb, YyTYH, AIOPATIOMHHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTtaiuibl: nojoxeHne B [lepuoandeckoil cucteMe XUMUYECKUX
anemeHntoB . M. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXICHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIBI U
TUAPOKCUABI HaTpusd M Kanud. lIpuMeHeHne 1Eeno4YHbIX METAUIOB M HX
COEIMHECHUM.

[IlemoyHO3eMENBHBIE METAUIBI MAarHui W KaJblIMK: TIOJOXKECHUE B
[Tepnognueckout cucreme xumudeckux siemeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaxX0XJeHHE B npupojie. Puzndecknue u XUMUIECKUE CBOMCTBA MArHUS
W Kanblusa., Baxueiliue coenuHEHUs Kaiablusgd (OKCHJ, THAPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUIN: TI0JI0’keHUE B [lepnoanueckoi cucteMe XUMUYECKUX dJIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJIeHUE B mpupoac. Pusnmyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHJIA U THIAPOKCHIA
AJIOMUHHS.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XMMUYECKUX 3JIEMEHTOB /I,
N. MenpgeneeBa, CTpoeHME aroma, HaxoxiaeHue B npupone. duszndeckue u



XUMHUYECKUe CBOMCTBA xeme3a. OKcuibl, THAPOKCUABI U comnu xene3a (1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYECHHUE.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHME C O0Opa3llaMud METaUIOB M CIUIABOB, HMX (PU3MYECKUMU
CBOMCTBaMH, U3YUYEHHUE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA
KIbIIUSI W HATpUsl C BOJAOW (BO3MOXHO HCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB XKECTKOUM BOJBI, MPOIECCAa TOPEHUS Kejie3a B KUCIOPOJIe
(BO3BMOKHO  HCHOJIb30BAHME  BHUACOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KajblUs, ATIOMUHUSA, ITUHKA, Kele3a
(IT) u xene3a (III), meau (II), HaGarO/IEHUE W OTIMCAHKUE TIPOLIECCOB OKPAIIMBAHMUS
IUIaMEHU HWOHAMU HATpHs, Kalusg M Kajdblusid (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIe0BaHNE aM(pOTEPHBIX CBONCTB THAPOKCHU]IA ATTFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE YKCTIEPUMEHTATIBHBIX 3a/1au 1Mo TeMe «BaxHeitme
METAJUJTbI U KX COCTUHCHUS.

XHMUA ¥ OKpPY:KaOUas cpeaa

BemecTtBa 1 Marepuasibl B MOBCEIHEBHOM U3HM YelOBEKa. be3omacHoe
WCITIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. [lepBas momoins npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSX.

XUMHUECKOE 3arpsA3HEHUE OKpY’Karoliel cpeibl (MpeaesibHasl J0MyCcTUMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Poinp xumuu B pelieHun 3KOJOTUYECKUX
npooiem.

Xumuueckuii IKcnepumenm: W3y4eHHE OOpPa3LOB MaTEPHAIOB (CTEKIIO,

CIJIaBbI METAJIJIOB, MOJMMEPHbIC
MaTepHabl).

Mescnpeomemnuwie céasu

Peanuzanusi MeXNpeaMETHBIX CBA3€H MNpU W3YyYEHUHM XUMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHSTUH, TaK W TOHSATUHN, SBISIONIMXCA CUCTEMHBIMU JIJISI OT/ICIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAy4YHBIA (DAaKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHalnu3, CHHTE3, Kiaccu(UKaIusi, TMEepUOJIUIHOCTh, HAOII0IEeHNE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HW3MEpPEHHEe, MOJIC/ib, SBJICHUE, TMapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

dusnka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PATMOAKTUBHOCTb, MOJICKYJa, JJICKTPUUECKUU 3apsil, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JUAJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHME BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTATITMYECKAS
peméTka, CruiaBbl, (GU3HYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢orocunTes, apixanue, O6mocdepa, sKOCUCTEMA, MUHEPATHHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE TTOPOIBI, TIOJIC3HBIE
HCKOTIaeMFbIe, TOTUTHBO, BOJHBIC PECYPCHL.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHS NPOrPaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEITEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCHICKUMU
COIIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, IPUHSATBIMUA B
oOlIeCTBE MpaBWJIaMU M HOPMAaMH TIOBEACHHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE ~ pPE3yJbTaTbl  OTPAXarOT  TOTOBHOCTh  OOyYarOLIUXCS
PYKOBOJICTBOBATbCS ~CUCTEMOM IO3UTHBHBIX IEHHOCTHBIX OpHUEHTAUUHd U
pacIIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOILIECHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
YW Hay4YHOMY HACJEAMIO, NOHMMAaHUS 3HAYCHMs] XMMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOTr0 OO0IIeCcTBa, CIOCOOHOCTH BJAJETh JIOCTOBEPHOW HHQOpMAIei o
IIEPENOBBIX JIOCTHXKCHUSX W OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOWCTBE MHpa U 0OIIeCTBa; 2)
rpa’JaaHCKOr0 BOCIIUTAHUA:

NPEACTABICHUS. O COIMAIbHBIX HOpPMaxX M TMpaBUiIaX MEXIUYHOCTHBIX
OTHOUIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEAOBATEeIbCKOM, TBOPYECKOW M JIPYTrUX  BHJAX
JeATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOH MAESATENbHOCTU IPHU
BBIMIOJITHEHUM Y4EeOHBIX, IO3HABATEJIbHbIX 3a/lady, BBINOJHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3JAHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOINOMOIIM B TIpoliecce H3TOH y4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHWE M TOCTYIKM CBOMX TOBApULIEH C IO3ULUHU
HPaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKUE NPEICTABICHNUS O BEIIECTBE M XMMHUYECKOM pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTABIISIFOLIUE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH HAay4YHON KapTUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJHON CPEIOM, O POJIM XUMHHM B TO3HAHUU ITUX 3aKOHOMEPHOCTEW;
MO3HABATEJIbHBIE MOTHBBI, HANpaBICHHbIE Ha TMOJYyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAUMBIE sl OOBSICHEHUS HAOJIOJaeMbIX TPOILIECCOB U SIBJICHUMH,
MO3HaBaTeNbHOM, MH()OPMALIMOHHOW W YHUTATEIbCKOW KYJIBTYpbl, B TOM YHUCJE



HABBIKOB CaMOCTOSITEIbHOW pPabOThI € y4eOHBIMH TEKCTaMH, CIIPaBOYHOU
JUTEPATypOr, JOCTYNMHBIMM TEXHHUUYECKUMH CpPEJICTBAMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHIA; HHTepeC K OOYYEHHIO U MO3HAHMIO, JII0OO3HATEIIbHOCTh, TOTOBHOCTh
U CHOCOOHOCTh K C€aMO0Opa3OBaHHUIO, MPOEKTHOM M  HCCIEI0BATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABJICHHOCTH W YPOBHS OOyYEHHs B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKM3HHU, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/IOPOBBI 00pa3 >KW3HHU, OCO3HAHUE IOCIEICTBUN U
HEIPUSATUE BPEIHBIX MPUBBIUEK (YIIOTPEOJIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJIGHUs] TpaBUJ  OE30MACHOCTH TMPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pealbHON KU3HHU;, S) TPYAOBOr0
BOCIUTAHMS: HUHTEpPEC K TMPaKTHUYECKOMY U3y4YeHHI0 mpodeccuii u Tpyaa
Pa3JIMYHOTO POJia, YBAXKEHUE K TPYAYy U pe3yjibTaTaM TPYJIOBOH NEATEIbHOCTH, B
TOM YHUCJIE€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIN
BBIOOP HWHIWMBHUAYAJILHOW TPACKTOPUU MPOJOJLKEHUS O00pa3oBaHUs C Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XWMHH, OOILIECTBEHHBIX MHTEPECOB U
NOTpeOHOCTEH, ychmemHod npodeccuoHaTbHONM JEATEILHOCTH U Pa3BUTHS
HEO0OXOJMMBIX YMEHUMN, TOTOBHOCTh aJIalITUPOBATHCS B MPOGECCUOHANIBHON Cpe/Ie;
6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH 1IeJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTU 310POBOTO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
bu3MYecKOMy M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHHME IEHHOCTH COOJIIOICHHUS
npaBuJ1 0€30MaCHOTO MOBEICHUS TTPU PabOTE ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOMIMX 3I0POBBI0 U KU3HHU JIIOJICH; CIOCOOHOCTH NPUMEHSTH 3HAHUS,
nojyyaeMmble TpPH U3YUYCHUM XUMHUHU, [JIs pEIICHUs] 3aj]ad, CBSI3aHHBIX C
OKpYXawuied MPUPOTHON CPEHAOM, A TOBBIIMICHUS YPOBHS HSKOJIOTUYECKON
KYJIbTYpbI, OCO3HAaHUS TI00aTBFHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel
UX PEILICHUS TIOCPEICTBOM METOJOB XUMHH, SKOJIOTUYECKOTO MBIILJICHUS, YMEHHUS
PYKOBOJICTBOBATbCSI UM B TO3HABATEJILHOM, KOMMYHHMKATUBHOW W COLMAJIbHOU
MPaKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTranpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUSI OOIEHAy4YHBbIC TMOHATHUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX M IO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAy4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE yUueOHbIC NEeHCTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpbIe O00ECIeunBalOT (POPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSATEIFHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JESTCIIBHOCTH.

Ilo3naBaTe/ibHbIe YHHBepcajibHble Yy4deOHble jeiicTBua ba3oBblie
JOrnyeckue JAedCTBUS: YMEHUS HCIIOIH30BATh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
IIPU OCBOCHUU 3HAHMM: PACKPBHIBATH CMBICI XHMHUYECKUX MOHATUH (BBIACIATH UX
XapakTepHbIEe TMPU3HAKH, YCTaHABIWBAaTh B3aWMOCBS3b C JIPYTMMH TOHATHIMU),
HCIIOJIB30BaTh MOHATHS JJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB U SIBJICHHUH, BEIOMPATH
OCHOBAHUS M KPUTEPHUH TS KIIaCCU(UKAIIUA XUMUYECKUX BEIIECTB U XUMUUECKHUX
peakIuii, YCTaHABIWBATh IPUUYUHHO-CJEJACTBEHHBIC CBSI3U MEXIYy OOBEKTaMH
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYyKTUBHBIC, JTCIYKTUBHBIC, IO
aHAJIOTUH), JeJIaTh BBIBOJBI W 3aKIIOUCHUS, YMEHHE TPUMEHSATH B MPOIIECcCe
MO3HAHUA TOHATHS (TPEIMETHBIE W  METalpeIMETHBIC), CHMBOJIHUYCCKUE
(3HAKOBBIE) MOJCIH, WCIONB3yeMbIE B XHMHH, MPEoOpPa3OBBIBATH IIIHPOKO
MIPUMEHSIEMbIE B XUMHHU MOJICJIBHBIC MPEJCTABICHUS — XUMHUECCKUN 3HAK (CHUMBOJI
aJIeMEeHTa), XUMHu4eckas ¢GopMmylia U ypaBHEHHE XHMHYECKOH peakuuu — IpHu
peleHun  yuyeOHO-TIO3HABaTEIbHBIX  33Jlady, ¢ Y4E€TOM OTHUX MOJEIbHBIX
NPEACTABICHUH BBISBISATH U XapaKTepHU30BaTh CYIIECTBEHHBIC TMPHU3HAKU
M3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUUCCKUX PEAKIIUN, BBISBIISTH
oOmue 3aKOHOMEPHOCTH, MPUIMHHO-CIICACTBEHHBIC CBSI3W M IPOTHBOPEYHS B
M3Y4aeMBIX TIPOIIECCaX U SBICHUX.

ba3zoBble  HccienoBaTe/IbCKHEe  JI€HCTBHS: YMEHHE  HCIIOJIBH30BATh
MTOCTABJICHHBIC BOMPOCH B KaYeCTBE MHCTPYMEHTA MO3HAHMSI, a TAKKE B KA4eCTBE
OCHOBBI Jiigs  (opMUpOBaHUS THINOTE3bl IO TPOBEPKE  MPABUILHOCTH
BBICKA3bIBAEMBIX  CYXKACHHM; TPHOOPETCHUE OMbITa 10 IUIAHWPOBAHUIO,
OpraHU3alliy U MPOBEICHUIO YICHUYSCKUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a
XOJIOM  TIpoIecca, CaMOCTOATEIBHO  IPOTHO3MPOBATh  €ro  pe3yJbTar,
dbopmyHpoBaTh 000OIICHUS W BBIBOJBI 110 pe3yJibTaTaM IPOBEIEHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABIATH OTYET O TpojenaHHod pabore. Pabdora ¢
uHopmanmei:

YMEHHE BBIOMpATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BHJIOB U (DOPM MPEICTABIICHUS, IMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJICPKaHHs, CIPABOYHBIC
nocobus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATH IPOTUBOPEUYHMBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHHE TPUMEHSATh Pa3InYHbIE METOIBI M 3aIllpOCHl MPH IOWCKE U OTOOpE
uH(OpPMAIMU M COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIS BBITOJTHCHHS
y4eOHBIX U TIO3HABATEIBHBIX 33]1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  WCMOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJbTYPOH aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSATENLHO BBIOMpATh ONTUMANEHYIO (OPMY TIpeICTaBlIeHus WHPOpMAITUU U



WUIIOCTPUPOBATh PEIIAEMbIE 3a/1a4yd  HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu  Gopmamu TpapUKd U UX KOMOWHAIMSIMH; YMEHHUE HCIOJIb30BaTh M
aHANIM3UpOBaTh B Ipollecce Y4YEOHOM M HCCIEIOBATENbCKON JIEATETbHOCTH
MH(OPMAIUIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJILCKOTO X035HUCTBA U TpaHCIOPTa
Ha COCTOSTHUE OKPYKAIOIIEW NPUPOIHOMN CPEIBI.

KoMMyHHUKATHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE JeHCTBHUS:

YMEHHS 3a/laBaTh BONpPOCHl (B XxoA€e Auanora U (WJIA) JTUCKYCCHH) TIO
CyLIecTBYy  oOcyxaaemMoil  Tembl, (OpPMYJHMpPOBaTH CBOM  IPEIJIOKECHUA
OTHOCHUTEJIBHO BBIMIOJIHEHUS TNPEMJIOKEHHON 3aJaud; YMEHHUS IPEJICTABIISTH
MOJYYEHHbIE PpE3yJbTaThl I[MO3HABATEIIbHOW JESATEIBHOCTA B YCTHBIX U
MACBbMEHHBIX  TEKCTAaX; JeJaThb MPE3CHTALMI0 PE3YyJbTAaTOB  BBINOJIHEHUS
XMMHUYECKOTO IKCIEpUMEHTa (J1abopaTOPHOTO ONbITa, J1aDOpAaTOPHOU padOThI IO
UCCIIEJOBAaHUIO CBOMCTB BEILIECTB, Y4YE€OHOrO MPOEKTa); YMEHUs Y4eOHOro
COTPYJIHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOW TO3HABATEIBHOM U
UCCJIEIOBATENBCKON JIEATEIbBHOCTH TPU PEIICHHH BO3HUKAIOUIMX NpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIaCOBaHUs MO3UIUN (0OCYyXkIAeHUs, OOMEH
MHEHUSMH, «MO3TOBbIE€ IITYPMbD», KOOpPJAWHALUA COBMECTHBIX JCHCTBUH,
OTpeIeJICHNE KPUTEPHUEB O OIIEHKE KaueCTBa BBITIOJIHEHHON pabOThI U ApyrHe).

PerynsiTuBHbBIE YHMBepcaJbHbIe y4eOHbIe NeiiCTBHSA:

YMEHHE CaMOCTOSITENIBHO OIpPENEIATh LENU AEATEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbosee 3(p(HEeKTUBHbBIE CIIOCOOBI PEIICHUS] YUEOHBIX U
MTO3HABATENBHBIX 3a/1a4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTUPOBATh
MPEUIOKEHHBIA  AJITOPUTM JACHUCTBUM TIPU BBITOJHEHUW 3aJaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHMNW 00 M3ydaeMbIX OOBEKTaX — BEILECTBAaX M pPEaKIMsIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbpTaTa 3asBJICHHOW UEIH, YMEHHE
VICITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMbl€ B YCIOBUM 33IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB [0 OCBOEHHUIO 005S3aTeIbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOl pabdoueil MmporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIUMUCS Hay4yHbIE 3HAHUSA, YMEHHSI M CIIOCOOBI
JNeHWcTBUH, crnenuduueckue Uil MPEIMETHOM 00JacTH  «XHMHS», BHUIBI
JNEATEIbHOCTH IO  TOJYYEHHIO HOBOIO  3HAHUS, €ro HMHTEpPIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIHSIX.

K xoniy o0ydenus B 8 kiacce npeMeTHble pe3yIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

* PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHSTHI: aTOM, MOJEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,



MaccoBast J0Js1 XUMHUYECKOTO 3JIEMEHTa B COCUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakluuid: peakiuu
COCIVHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMELICHUs, pEeaKUuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TEII0BOU A (EKT peakiu,
AIpO aToMa, HJICKTPOHHBINM CJIOM aroma, aToMHas oOpOuTa b, paauyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHAs CBA3b,
VWOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas JI0JIsI BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

* WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX [MOHATUH U
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHHUII;

* UCTIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (POPMYJI BELIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

* OTIPE/IEIIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSIX,
CTEIEHb  OKUCJEHMsSI  JJEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
IPUHAJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCY COCIMHEHMH I10
dbopmynam, BUJ XUMHUYECKOHW CBsA3M (KOBAJICHTHAasT U HWOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

- packpeiBaTh cMmbIca [lepmoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepuommueckoit cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChl  BEILECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTapo;

- ONIUCHIBATh U XapakTepu3oBaTh TabauuHyto ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHYECKHX JJEMEHTOB: pa3iuyarTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y», mansie u
OosbllIe TNEpPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B
tabmuie «llepuomnueckass cucrteMa XuMudeckux odnmemeHtoB J[. .
MenzaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIICKTPOHOB
U pacrpeaeieHle UX Mo 3JEKTPOHHBIM CII0SIM);

* KJIJacCCU(PUIIMPOBATh XMMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BEILECTB, M0 TEIUIOBOMY 3D PeKTy);

* XapaKTepu3oBaTh (OMHUCHIBATh) OONIME XUMHUYECKHME CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMUYECKUX MPEBpaIlleHUd B
Pa3JIMYHBIX YCIIOBHUSIX;



* BBIYHUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opMyJie COETUHEHHUS,
MacCoOBYIO JIOJIIO BeIlleCTBA B pacTBOpe, MPOBOAUTH pacyEThl IO
YPaBHEHUIO XUMUYECKOMN peaKIny;

* IPUMEHSTH OCHOBHBIEC ONEPAIIMN MBICTUTEIBHONU NEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIlIeHHE, CHCTeMAaTH3aluio, KiIacCU(PUKaIIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl M3y4YEHHUs CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUh, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUA — HAONIOACHUE, U3MEPEHHUE, MOJICTUPOBAHHME, IKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

* CJIEIOBATH IIpaBUJIaM IOJIb30BAHUS XUMUYECKON MOCYA0M U TaOOPATOPHBIM
o0opyZOBaHMEM, a TakKe IMpaBuWiaaM oOpalleHusl C BELIECTBAMH B
COOTBETCTBUM C MHCTPYKLIHUSMH IO BBIIOJHEHUIO JIaDOPAaTOPHBIX
XUMUYECKUX ONBITOB IO TOJYYEHHI0O WU COOMPAHUIO Tra3000pa3HbIX
BEIIECTB (BOJOPOJIa M KHUCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C
OINpEeNEeNEHHON MacCOBOM J0JIEH PaCTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U IIPOBOJUTh XUMHUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HieJ0uei M KHUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JakMyc, (heHondranens,
METHJIOPaHX U IPYTHE).

K koniy o0ydenus B 9 kjacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHHIA:

* pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHX TIOHSITHH: XUMUYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEILIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKasi peaKiusi, XUMUYECKas CBA3b, TEIIOBOU 3P (PeKT
peakuuM, MOJb, MOJISIPHBIA  00BEM,  pPACTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIMTHYECKAs JUCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, KaTtaiu3aTop, XHUMHUYECKOE€ paBHOBecHe, OOpaTUMble W
HEoOpaTUMbIe pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIEC PEaKIUy,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHE W  BOCCTAHOBJICHHE,
ayoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUUH, MPeeIbHO TOMyCTUMAs
koHueHTpaus [1/IK Bemecrna;

* WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX TOHATHA U
MPUMEHSTD 3TH MIOHATHSI IPY OTTMCAHUH BEIICCTB M MX MPEBPAICHHH;

* UCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS! (POPMYJT BEUIECTB
Y YPAaBHCHUM XUMUYECKUX PEAKIUN;

* OTIPEJIEIATh BAJIEGHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKUX AJIIEMEHTOB B
COCIMHEHUSX PaA3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEUIECTB K



ONpenenEéHHOMY KIJIACCy COEOUHEHHM 1o ¢dopMysiaM, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WOHHAs, METAJUIMYECKAasi)) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA]l UOHA [0 XUMHUYECKON (popmysie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COCAMHEHWM, THI KPUCTALINYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

« packpbiBaTh cMbICH Ilepumognueckoro 3akoHa J[I. WM. MenneneeBa wu

JEMOHCTPUPOBATh €ro IOHUMAaHUE: OINUCHIBATh W XapaKTEPHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHUYECKHX 3JI€MEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas mnoArpynna (A-rpymma)y M «modouyHas
noarpynmna (b-rpynmna)», mansie u OOJbIIME MEPUOJBI, COOTHOCUTH
00O3HAYEHHUSA, KOTOpbIE HMEIOTCS B TEPUOAMYECKON Tabmuie, ¢
YUCIIOBBIMH ~ XapaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpesiesieHne UX 10 JJIEKTPOHHBIM  CJIOSIM), OOBACHATH 0OOLIMe
3aKOHOMEPHOCTH B U3MEHEHHMU CBOICTB 3JIEMEHTOB M MX COECIUHEHHI B
npezesiax MaJlbIX MEePUOIOB U TIABHBIX MOJATPYIIT ¢ YYETOM CTPOCHHUS UX
aTOMOB;

. KJIaCCI/I(l)I/II_[HpOBaTI) XUMHUUYCCKHC JJICMCHTBLI, HCOPIraHMYCCKHC BCIICCTBA,

XUMUYECKUE PEakUHH (MO YUCIYy M COCTaBy Y4YAaCTBYIOIIMX B PEaKUUU
BEILIECTB, MO TEIIOBOMY 3(h(}EKTy, MO W3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMUUYECKUX IJIEMEHTOB);

* XapakTepu3oBaTh (OMUCHIBATH) OOIME U CHeUPUUECKUEe XUMUYECKUE

CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKJIasi OINUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHU COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJIAATH YpaBHCHUA 3J'I€KTpOJ'IPITPI‘I€CKOI>i Jucconuanmnmn KHCIJIOT,

LIEJ0YEH U COJIEH, TTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, YypaBHEHMsS peakuuid, MOATBEPKIAIOUIMX CYIIECTBOBaHHE
TEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

PaCKpbIBATb CYIIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ

MoCpeaACTBOM COCTABJIICHUA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX CTPOCHHUII,

BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAlIEHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIYHUCIIATE OTHOCUTCIBHYKO MOJICKYJIIPHYIO U MOJIIPHYIO MACChbl BCHICCTB,

MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO0 (QopMmyJie COEeIUHEHHUS,
MAacCOBYKO0 JIOJI0 BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMHUYECKON pEAKLINH;

cOOJII01aTh MpaBUjia MOJIb30BAHUS XUMUYECKON MOCYION U J1aO0paTOPHBIM

o0opy/noBaHMEM, a TaKXKe TMpaBuia OOpalleHHs C BEIIECTBAMH B



COOTBETCTBHUM C WHCTPYKIHSMHU TI0 BBITIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOHMPAHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 yIJIEKUCIIOro ra3a);

* IPOBOJIUTH PEAKIINH, TIOJTBEPKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IMYyTEM XJIOPHUIA-, OpPOMHU[-, HOIUI-,
kapOoHat-, (ocdar-, cuaukar-, cyjabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

* IPUMEHSTH OCHOBHBIEC ONEPALIMN MBICTUTEIBHONU NEATEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMaTU3alllui0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€d — I M3YYEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBEHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHbIM U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HanmenoBanmue pa3iesioB u duekTpoHHbIe (LM (pPOBbLIE)
KonTposbHbIe IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3pnen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U Bub6uoreka [IOK
= MPAKTHHECKON IeATENbHOCTH > 2 https://m.edsoo.ru/7f41837¢
4eJioBeKa
BelectBa u XuMH4eckue bu6mmoreka IIOK
1.2 peakunu 15 ! https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelIECTB
Bo3nyx. Kucnopon. [Tonstue bubnuotexa [JOK
21 00 okcuaax 6 https://m.edsoo.ru/7f41837¢c
Bonopoa.llonstue o kucnorax bubnmnoreka [JOK
22 U COJIAX 8 1 https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. [Tonsitue 00 bubnuotexa [JOK
2.3 OCHOBaHUIX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChI bubnuotexa [JOK
24 HEOPraHNYECKUX COETMHEHUI 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u [lepuoguueckasi cucrema xumndeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU




[Tepuonuueckuii 3aKOH U

- [Tepuonuueckas cucrema . Bu6nnorexa LIOK
’ XUMHYECKUX dj1eMenToB /. U. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue aToma
XUMHUYECKAS CBI3b.
3.2 OKucCIUTEIbHO- 8 Brommorexa IIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
bubmuorexa [JOK
Hroro mo paszeny 15 https://m.edsoo.ru/7f41837¢c
bubmuoreka [JOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoanvecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne i/ Konrpoasnsie | IlpakTHyeckue
NPOrpamMMsl Bcero o0pazoBaTe/bHbIC
padoThbI padoThI
pecypchl
Paznea 1. BemecTBo M XuMH4yeckmne peakuun
[ToBTOpenue u yrirybiaeHne 3HaHUH Bbu6moteka [JOK
11 OCHOBHBIX Pa3IeJIoB Kypca 8§ Kiacca 3 1 https://m.edsoo.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX bubmmoreka [JOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. bubmnoreka IIOK
1.3 XHUMHUYECKUE PEAKIIUU B PACTBOPAX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/sIbl 1 HX COeMHEHUS
OO11ast xapakTepUCTHKa XUMUYECKHX bubmuoreka [IOK
21 aneMeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO1m1ast xapaKTepuCTHKa XUMUYECKHX
292 snemenToB VIA-rpynmsl. Cepa u eé 6 brbmotexa LIOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
23 sremMeHToB VA-rpynnbl. Aszor, hochop u 7 1 brbmorexa LHOK
YIX COEMHCHHUS https://m.edsoo.ru/7f41a636




OO61as xapakTepucTUKa XUMUYECKUX

24 snemenToB I[VA-rpynmsl. Yriepon u 8 Brbmorexa [IOK
KPEMHHIT M MX COE/IMHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pazgen 3. MeTa/uIbI M HX COeTUHEHU S
. bubnuoreka [IOK
3.1 Obwwe cpoiicTBa MeTaI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Bakueime MeTaiuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
bu6mmoreka [IOK
4.1 BemecTBa 1 MaTepraibl B )KM3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubmuoreka [JOK
Pesepsroe Bpems 3 https:/m.edsoo.ru/741a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

Koumuect DJIeKTpOHHbIe HU(POBbIE
No 4acoB . Jata o0pa3oBaTe/ibHbIE
- Tema ypoka paKTiHaecKue pecypcbl
n/n KoHTpojibHble  PadoThI n3yHeHus
Bcero padoThbI

IIpeamer xumun. Ponp XMMuHU B KHU3HA bu6mmoreka [IOK

1 yeJioBeka. Telia 1 BemecTBa 1 https://m.edsoo.ru/ff0d210c

5 1 bubnuorexa [JOK
[TonsiTue 0 MeTogax MO3HAHUS B XUMHUH https:/m.edsoo.ru/f0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOpUH U PUEMBI Bu6morexa [[OK

3 1 1
oOpanieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
YucTtele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK

4 paszeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[IpakTnueckast padbora Ne 2 «Paznenenue

5 cMeceil (Ha IpUMepe OYUCTKH 1 1 bubmiorexa [IOK
TOBapeHHOIl COIH)» https://m.edsoo.ru/ff0d28c8

bu6mmorexa [IOK

6 ATOMBI H MOIICKYJIL 1 https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHE PJIEMEHTBI. 3HAKU bubmuorexa [JOK

7 (CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB I https://m.edsoo.ru/ff0d2be8

bu6mmorekxa [IOK
8 1IpocTEIe 1 CIIOXKHEIE BEIECTEa 1 https://m.edsoo.ru/ff0d2a6c¢




bu6mmoreka [IOK

? ATOMHO-MOJNCKYJIIPHOC YICHHC https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.

10 Xumugeckas (popmyna. BaneHTHOCTH bubmuorexa TIOK
4TOMOB XMMHIECKHX SIEMEHTOB https://m.edsoo.ru/ff0d2eae
OTHoCHUTENBHAS aTOMHAs Macca. bubnuorexa [JOK

1 OTtHocuTenbHAsE MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10151 XMMUUYECKOTO 3JIEMEHTa bubnnoreka [JOK

121 b coemmenm https://m.edsoo.ru/ff0d350c
KonuuecTBo BEIIECTBA. Moub. bubnuorexa [JOK

13 MousipHas macca https://m.edsoo.ru/ff0d5230
DOu3nveCcKre U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK

14 XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycinoBus NpOTEKaHUSA bubnuoteka [JOK

15 XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MAacChl BEUIECTB. bubnunorexa [JOK

16 XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamdecTBa, MacChl

17 BEIECTBA 110 YPABHEHUSIM XMMUYECKHX Brbmorexa [IOK
peakumit https://m.edsoo.ru/ff0d5708
Knaccudukamnmss XuMHaecKuX peakiuii

18 (CoeNMHEeH s, Pa3IIOKEHHs, 3aMEIIeHH, bubmorexa [IOK

oOMeHa)

https://m.edsoo.ru/ff0d3f34




M. B. JlomoHOCOB —

19 yuénpliiaHnukiIoneauct. O6o6meHne 1 Bubmorexa [IOK
CHCTeMATH3AIMS 3HAHMIA https://m.edsoo.ru/ff0d40c4
KontponbHas padorta Nel o teme bubmuorexa [JOK

20 «BellecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas bu6mmoreka [IOK

21 Bo3ayxa. Kucinopon — anemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nyeckre 1 XUMHUUECKHE CBOMCTBA

o) KUCIOPOoJa (pPeakluyl OKMCICHHMS, Brbmmorexa LIOK
ropenne). [TousTie 06 okcHaax https://m.edsoo.ru/ff0d4614
CriocoOsI MoTy4eHHs KHCI0po/ia B

23 1a6opaToOpPUK ¥ MPOMBIIILIEHHOCTH. brbmorexa [IOK
TTpHMeHeH e KUCTOPO/a https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XxumMuueckomn

0y peaKLuu, MOHATHE O TEPMOXUMUYECKOM Bu6muorexa [JOK
YPaBHCHHUH, 5K30- U SHAOTCPMHICCKUX https://m.edsoo.ru/ff0d4790
peakusax
Tomnuso (HedTh, yroiab U MeTaH).

25 3arps3HeHue BO3/yXa, CIOCOOBI €T0 brbsmorexa LIOK
MPENOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «Ionydenne u cobupaHue KMCI0POa, brbsmorexa LHOK

HU3y4YECHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2




Bonopoa — snemeHT u npocroe bu6mmoreka [IOK

27 BeliecTBO. HaxoxxaeHue B npupoie https://m.edsoo.ru/ff0d4dd0
DOu3nvecKrue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK

29 | lonaTne o KMCIOTaX H COJLIX https://m.edsoo.ru/ff0d50d2
CriocoOslI mosty4eHus BOAOPOa B bu6mmoreka [IOK

30 naGopatopun https:/m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme

31 «Ilonydenue u cobupanue BOIOPOIA, bubmuorexa [IOK
H3YHUeHHE €r0 CBOICTBY https://m.edsoo.ru/ff0d4f42
MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK

32 ABorapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 00béMa, KoaudecTBa

33 BEIECTBA T'a3a I10 €ro U3BECTHOMY bubmuorexa LIOK
KOJMUECTBY BELLECTBA HITH 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00bEMOB ra3oB 1o

34 YPaBHEHHUIO PEAKI[MU Ha OCHOBE 3aKOHA Brbmorexa [IOK
06BEMHBIX OTHOIICHMIL Ta30B https://m.edsoo.ru/ff0d5708
du3nvecKkrue U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK

35 BOJBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstre 06 bubnmoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




Boz[a KaK paCTBOPUTEIIb. HaCI)IH_[eHHLIC

bubmuorexa [JOK

37 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas
J0JIs1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5Sb40
[TpakTuyeckas padora Ne 5 o Teme

- «HpI/IFOTf)BJ'ICHI/Ie pPacTBOpPOB C Bu6smoreka LIOK
ONpENCICHHON MaCCOBOU N10JIEHU https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
KonTponbnas pabota No2 mo teme bubnnoreka [JOK

39 «Kucnopoa. Bogoposa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK

40 HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA

41 KHMCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX brbmorexa LIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuoteka [JOK

42 HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u XUMHUYECKHE CBOMCTBA bubnuotexa [JOK

43 OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnmnoreka [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka [JOK

45 KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIATypa,

46 CIOCOOBI MOYYEHNUsI, XAMUYECKUE brbmorexa [IOK

CBOMCTBA

https://m.edsoo.ru/00ad9474




[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe

bu6mmoreka [IOK

47 «OCHOBHBIE KJIACCHI HCOPraHNYCCKUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHU I
I'eneTndeckas cBs3b MEXKIYy Kiaccamu bubmumoreka [IOK
48 HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYCCKHUX brbmmorexa LIOK
COCTHHEHHIT" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKHX 271eMeHTOB. [ToHsATHE O Brbmmorexa LIOK
IPYIIAX CXOIHBIX YIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckasi cucTeMa XUMHYECKUX brbmiorexa [IOK
snementos JI. V. Memeneesa https://m.edsoo.ru/00ada52c
53 I bu6mmoreka [IOK
CPHOJIBL, TPYTIILL, HOATPYIIIBE https://m.edsoo.ru/00ada52c
Crpoenue atomoB. CoCcTaB aTOMHBIX bubnmnoreka [JOK
54 sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000709eK
55 aToOMOB 2J1eMEHTOB [leproaguaeckoi Brbmmorexa LIOK

cuctemsl /. 1. MenaeneeBa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHUYECKOI'o0
9JICMCHTA I10 €ro IOJIOKCHHIO B

bu6mmoreka [IOK

56 o
Tepuosieckoii cucreme /1. . https://m.edso00.ru/00ada824
Meunpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTUs HayKu U npaktuku. 1. 1. Butmoreka [IOK
57 .
MemnzeneeB — y4€Hblil, efaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuorexa [JOK
58 XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Vlonnas XuMH4eCKas CBA3b https://m.edsoo.ru/00adac34
KoBaneHTHas nonsipHast XUMHYECKas bubnuoreka [IOK
60 CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HenosIpHas XUMHUYECKas bubnnorexka [JOK
61 CBA3b https://m.edsoo.ru/00adaab9
5 bubnuotexa [JOK
6 Crenens okHCTEHAA https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
63 peaKum https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 OKucnuTeny U BOCCTAHOBUTEIIH https://m.edso0o.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK

«CTtpoenue atoMa. XMMHUYECKasl CBA3b

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




PesepBHbIil ypok. O6001IeHNE 1

bu6nmmoreka [IOK

66 cUCTEeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00adb33c
PesepBueiit ypok. O000mIeHNE U bubnmoreka [JOK
67 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/00ad9cb2
PesepBueiit ypok. O000mIeHNE U bubnmoreka [JOK
68 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Koanuectt JJIeKTPOHHBbIE LU (PPOBHIE
4acoB o0pa3oBaTe/ibHbIE
Ne T IpakTuyeckne | Jara
/ eMa ypoxa msygenust | PEYPCEH!
nn KonTposibHbie  PadoThI Y
Bcero paﬁOTbI
[Tepuoanyueckuii 3aK0H.

. [Tepuoanueckas cucTeMa XUMHUYECKUX . Bu6nuoreka [IOK
anementos /1. M. Mensieneesa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH

) CBOMCTB XMMHYECKHX SJIEMEHTOB 1 bubmorexa [IOK
MePBBIX TPEX [IEPHOIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HoMeHKIaTypa bubnuotexa [JOK

3 HEOPraHUYECKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2
Buasl XuMH4uecKoil CBSA3U U THIIEI bu6mmoreka [IOK

4 KPUCTAJUIMYECKUX PELIETOK 1 https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IloBTOpEHNUE U yriayOsieHNe 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

Knaccudukanmst XaMU4eCKuX peakinii bubnuorexa [JOK

6 10 Pa3JIMYHBIM IIpU3HAKAM 1 https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. I[TOHATHE O TOMOTEHHBIX U 1 brbmorexa LIOK

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




ITousaTHEe 0 XUMHUUECKOM PaBHOBECCHHU.

bubmuoreka [JOK

8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh
XHMHYECKOH PEaKIH 1 TOI0KEHHE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
9 peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON
10 aucconyanyu. CUIbHBIE U cla0ble bubmuorexa [IOK
IEKTPOIUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [IOK
1 Honnbie ypasrenns peakimii https://m.edsoo.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHMI B CBETE IPEICTaBICHHUIT 00 bubnmorexa [IOK
IEKTPOTUTHYECKOH AUCCOLHMALHN https://m.edsoo.ru/00add5d8
XUMHUYECKHE CBOWCTBA COJIEHN B CBETE
13 MpeACTaBICHUN 00 BH6HH0T€I§13 HOK
ANEKTPOIUTUYECKON AUCCOIUALINH https://m.edsoo.ru/00add8b2
14 o . bubnuorexa [JOK
OHATHE O THAPOIH3E coJlen https://m.eds00.ru/00add9d4
O06o01IeHre U cUCcTeMaTH3alus bubnmoreka [JOK
15 3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1. «Pemenue
16 DKCIIEPUMEHTAIIBHBIX 337149 brbmiorera [IOK

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




Kontpoisbnas padora No2 o teme

17 «DNEKTPOIUTUYECKAS] TUCCOLIAALIMSL. Bhn6n1/;)Te1;a HOIf ddecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX» ttps://m.edsoo.r/Mladdec
OO0m1as xapakTepucTHKa rajJoreHoOB.

18 XuMUUecKHe CBOMCTBA HA IPHMEPE bubmuorexa IIOK
xjopa https://m.edsoo.ru/00addfe?

sopoBoaopoa. CosisiHasg KUCIIOTa, noImoTeKa

19 Xnop pox. C bu6 OK
XUMUYECKHE CBOMCTBA, MOJIYYEHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTrueckas padora Ne 2 o reme

20 «ITomyueHue coasIHON KUCTOTHI, bubinorexa OK
H3yUeHHe ed CBOHCTRY https://m.edsoo.ru/00ade348
Brprurcnenus o ypaBHeHUAM

21 XUMHYECKMX PEAKIMH, €CIIU OJIMH U3 brbmorexa [IOK
PEareHToB /IaH B H30BITKE https://m.edsoo.ru/00ade4 88
OO6m1ast XxapakTepuCTHKA SJIEMEHTOB bubnuotexa [JOK

22 VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIIUY CEPHI.

’ Haxoxnenue cepsl 1 €€ COeNMHEHUN B Butmoreka [IOK
npupose. XMMUIECKHe CBOMCTBA Cephl https://m.edsoo.ru/00ade64a

Y CepoBoaopoj, cTpoenue, puznyeckue bubmuorexa [JOK

U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802




Oxcuppl cepbl. CepHast KUCIIOTA,

25 (usMYecKue ¥ XMMHYIECKUE CBOIMCTBA, Bubsmorexa IIOK
NpUMeHeHNe https://m.edsoo.ru/00adea28
XVMHYECKUE PEAKIIUH, JICKAIINE B
OCHOBE ITPOMBILIIEHHOI'O criocoba

o IIOJIyYEHUs] CEPHON KUCIIOTHI. Bu6uorexa [JOK
XHMMHA4ECKOE 3arps3HEHne https://m.edsoo.ru/00adec8a
OKpY KarolleH cpesibl COeAMHEHUAMHU
cepbl
Brrancnenne MaccoBoit 1071 BBIXOA bu6mmoreka [IOK

27 HNpPOIYyKTa peaKuuu https://m.edsoo.ru/00adec8a

28 OO01ast XapaKTEPUCTHUKA DIIEMEHTOB bubnuoreka IIOK

p P
VA-rpynmsl. A30T, pacipoCcTpaHeHue https://m.edsoo.ru/00adeea6
B Iipupoje, Gpu3nveckue u
XUMHYECKHE CBOMCTBA
AMMuak, ero puznueckKue u

29 XMMUYECKUE CBOMCTBA, MOTyYEHUE U bubmuorexa LIOK
NpUMeHeHN e https://m.edsoo.ru/00adf004
[TpakTiueckast padota Ne 3 o teme

30 «IlomyyeHne aMMHUaKa, M3y9eHHE €T0 brbmiorera [IOK
CBOMCTEY https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexka [JOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adf306




Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 yao0penuii. XumMudeckoe 3arpsisHeHHe bubmuorexa TIOK
OKPYXKAIOLIEH Cpeibl COCAHHCHISIMA https://m.edsoo.ru/00adf518
azoTa
®docdop. Oxcua pochopa (V) u

33 docdopuas kucnora, Gusnueckue u bubsmorexa IOK
XHMHYECKHE CBOICTBA, TOTyUEHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue GochaToB B KauecTBE

2 MUHEPAIBHBIX Y100pEHUIA. Bu6snuoreka LIOK
3arpsi3HeHue NPUPOJHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pacipoCTpaHEHUE B

35 npupojie, PU3NIECKUE U XUMUIECKHE brbmorexa LIOK
CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcupl yraepoja, ux Gpuanyeckue u bubnuotexa [JOK

36 XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKojoruyeckue npooIemsl,

CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
. bubmuorexa [JOK

37 YronbHas KMCIIOTa 1 ¢ comu https://m.edsoo.ru/00ae006¢c
[TpakTrueckast padota Ne 4 o teme

- "[Tomy4yeHue yriieKucioro rasa. Butmmoreka [JOK

KauecTBenHas peakuus Ha
KapOoHATHOH"

https://m.edsoo.ru/00ae027e




HCpBOHa‘IaJIBHBIe MOHATHS 00

bubmuorexa [JOK

39 OpraHMYECKUX BEIIECTBAX KakK O
COE/IMHEHHSX YIIIeposia https://m.edsoo.ru/00ae054e

bubmuorexa [JOK

4 Kpemnuii u er WHEHUS

0 pe ero coenHHe https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

4 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe Bu6nuoreka [IOK
«BaxneHIme HeMeTalIbl M UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTtponsnast padora Ne3 o reme

42 «BakHelIIre HEMETAIUTBI M UX brbmiorexa LIOK
COCTMHCHHS) https://m.edsoo.ru/00ae0e18
OO0mras XxapakTeprucTUKa XUMHYECKUX
AJIEMEHTOB — METaJIJIOB.

" Meramnueckas CBsI3b U Bu6morexa [JOK
METAJUTTICCKAN KPUCTATIIINICCKAA https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XHUMHYECKUE CBOMCTBA METAJUIOB.

44 DIEKTPOXUMHUIECKHH ST brbmmorexa LIOK
HaIpSKEHU METAIUIOB https://m.edsoo.ru/00ae1156
O61me crnocoObl MoTyueHHUs
meTaisoB. CriaBel. Beraucienus mo

45 yYpaBHEHUSM XHUMHUUYECKHX PEaKInH, bubmorexa [HOK

€CJIM OJIUH U3 PEareéHTOB COACPKHUT
IpUMECH

https://m.edsoo.ru/00ael156




bu6mmoreka [IOK

46 110HATHE O KOPPOSHH METAILIOR https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 IllenotHble MeTaILIEI https://m.edsoo.ru/00ae14b2
OKcubl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
48 KaJus https://m.edsoo.ru/00ae14b2
[Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
49 KaJIbIIUA ¥ Mardui https://m.edsoo.ru/00ael5e8
5 bu6mmoreka [IOK
50 BaxHeHIAE COCANHEHMS KalbLHs https://m.edsoo.ru/00ael5e8
O06o001IeHre U CUCTEMaTH3alHs
S1 3HaHUM
JKéctkocTh BOJIBI M CLIOCOOBI €6 bubnuoteka [JOK
52 yCTpaHEHUA https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTD BOJIBI U METOJIBI €€ brbmorexa [IOK
ycTpaneHus” https://m.edsoo.ru/00aelac8
5 bu6mmoreka [JOK
54 ATIOMHHHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
35 THAPOKCUIA https://m.edsoo.ru/00aelc64
- bu6mmorexa [IOK
56 eneso https://m.edsoo.ru/00ac1d86
- OKcuapl, THAPOKCUABI U COJIH Kee3a bu6mmoreka [IOK

(IT) u xxene3a (III)

https://m.edsoo.ru/00ae35e6




O00011eHUE U CUCTEMATU3 AL

58 3HAHUM
[IpaxkTuueckast padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME Bu6moreka [JOK
59 =
«BauenIie MeTajlbl 1 UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUi, €CIU OJIUH U3
pPEareHTOoB J1aH B U30BITKE UITU BuGuorexa [IOK
60 COICPKMT NPUMECH. BoraucieHus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JI BBIXOJA IPOIYKTa
peakuuu
O06o011eHne U cucTeMaTu3alus
61 3HAHUU
Konrtponsnas pabora Ne4 o treme
62 «Baxnenmue MeTaJuIbl U UX
COEIIMHECHUS»
Bemecrtsa 51 MaTepUaIIbI B bubnunorexa [JOK
63 OBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubnuoreka [IOK
64 OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHnn bubnnorexka [JOK
65 9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
PesepBuslit ypok. O0001IeHHE U bubnmoreka [JOK
66 crucTemMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBHsiit ypok. O6o01eHne 1 bubnmoreka [JOK




cucTeMaTu3anusa 3HAHHHI

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

PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [JOK
68 cUCcTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

» Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimorepHoe 0OIIECTBO
«M3marensctBo «IIpocBemenue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0111eCTBO

«HB,Z[&TCJIBCTBO ((HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/
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