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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs, IPEICTABICHHbBIX
B ®I'OC OOO, a Takke Ha ocHOBe (enepanbHO pabouel MporpamMMel
BOCIIMUTAHUS U C YUYETOM KOHIIENIMU MPENoiaBaHusl y4eOHOTo mpeaMera « XUMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo XuMuUU AAET MOPENCTABICHUE O LENAX, OOIIEH CTpaTeruu
oOyd4eHHs, BOCHHUTAHHWS ¥ PAa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MPEIMETHOE COJIEpKaHMUE,
npeaycMaTpUBaeT paclpeesieHde ero Mo KjiaccaM U CTPYKTypUPOBaHHUE TIO0
pa3genaM W TeMaM MporpaMMbl IO XHUMHH, OINPEAECHSAET KOJIUYECTBEHHBIE U
Ka4E€CTBECHHbIEC XapaKTEPUCTHKU COZIEpKAHUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh HM3YUYEHHS] XUMUU € YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOEHHOCTEM OO0YyYalolIUXCsl, OINpeAeNieT BO3MOXKHOCTH TMpeaMeTra  JUis
peanuzaiuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTesbHOM
porpaMMmbl Ha YPOBHE OCHOBHOI'O 0OIEero oOpa3oBaHuUs, a TaKke TPEOOBaHUM K
pe3ysibTataMm 00y4YeHHsI XMMUM Ha YPOBHE IIeJIei U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHON JIESITEIILHOCTH OOyYarolmerocsi Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XWMHUHU CIIYKUT OCHOBOW st (OPMUPOBAHHUS MHPOBO33PEHUS
oOydaromierocsi, ero MpejCcTaBICHUNH O MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJib urparoT GOpMHUpPYEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUSIX
OPHEPTrUuM M 00 SBOJIONMU BEHIECTB B MPHUPOJIE, O MyTSIX PEIICHUS TI0OAIbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, DHEPIETHUYCCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPhl TUYHOCTH, €€ 0011el 1 (QYHKIIMOHATEHON TPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
OoOy4Yarolmmxcsi, HAaBBIKOB WX  CAMOCTOSITEIBHOM  y4eOHOW  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEILCKUX YMEHHUH, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HHU, TaK U B MPO(ECCHOHATBHON AEATEILHOCTH; 3HAKOMHUT CO
crienu(pUKOW HayqYHOTO MBIILICHHUS, 3aKJIaJIbIBAET OCHOBBI II€JIOCTHOTO B3TJIsAa Ha
€AUHCTBO TPUPOJBI M 4YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM 3TalloM B
dbopmupoBaHUU €CTECTBEHHO--HAYYHOMU IPaMOTHOCTH 00yJaroIINXCS;
CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM



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

JlanHble HampaBlIeHUS B OOYYEHHMHM XUMHUHU O0OECHEUHMBAIOTCS CHEIH(PHKOMA
colepKaHUsl ~ y4eOHOro  NpeaMeTa, KOTOpBbIM  SBISAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUHU HA ONPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX IOHSITHI
OpTraHUYECKON XHUMUHU.

CtpykTypa cojiepkaHusl MpOrpaMMbl MO0 XMMUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ uzydeHuto. ColeprKaHUe CKIIAbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIIEMEHTE U BEIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakuuu. OOe 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLUITY
IIOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHWK HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;
— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— MpPEACTaBIEHUH 00 DIIEKTPOJMTUYECKOW JUCCOLMAIMU  BEIIECTB B
pacTBopax.

Teopetndyeckne 3HAaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIyYE€HHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEIOBATENIHO OT OJIHOTO
YPOBHS K JApPYrOMY, BBINOJHASA (YHKIMH OOBSICHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHHS U IOJIYYEHHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XHUMHHM  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNUS] O XUMUYECKOM COCTABIIAIOIIEN 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)aroumili Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3ydYeHHH XUMHUU TNPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HAayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUECKOMN
JEATEIIbHOCTH 4YEJIOBEKA W KAaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya y4yeOHOro mpeiMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMBI XUMHUYECKUX
3HaHUW — BaXKHEUIMX (aKTOB, MOHSITUHN, 3aKOHOB U TCOPETUUECKUX IMOJIOKEHUM,
JOCTYIIHBIX 00OOIIEHUII MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B
OpUOOUIEHUM K HAy4YHbIM METOJaM TO3HaHUS MpU M3YYEHHH BEIIECTB H



XUMHUYECKUX PEaKIHi, B (OPMUPOBAHUHU U PA3BUTUM MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABAaTEIbHOM M y4eOHO-HCCIIEI0BATENBCKON
JESTEIIbBHOCTH, OCBOCHUM NpaBWJI 0€30IacHOro oOpallleHus C BEIIECTBAMHU B
MOBCEIHEBHOM JKU3HHU.

[Tpu n3yuyeHuu XMMHM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

- (opMUpPOBAaHNE HHTEUIEKTYalbHO PA3BUTON JMYHOCTH, T'OTOBOW K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHIO PELICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

- HalpaBJIEHHOCTh OOYYEHUs Ha CUCTEMAaTHYECKOe MpPHOOIIEHNE
oOydaromuxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JEATENIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

- oOecrieueHue YCIIOBHH, CIOCOOCTBYIOLIUX PUOOPETEHUIO
OOy4aronMMHUCS  OMNbITa  Pa3HOOOpPA3HOW  JEATEIBbHOCTH,  [O3HAaHUS U
CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH), HMEIOLIMX
YHUBEPCAIBHOE 3HAYCHHE ISl PA3JIMYHBIX BUJIOB JEATEIbHOCTH;

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

- dbopmupoBaHre y OOyYaromMXcsi TYMaHUCTUYECKUX OTHOLIEHUH,
NOHUMAaHUSI LIEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKM SKOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B ILENIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPEIbI;

- pa3BUTHE MOTHBAILIUU K 00YUEHHIO, CIIOCOOHOCTEHN K CAaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npoduis U HampaBiICHHOCTH JajbHEHIIero
oOyueHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI M3YYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 vacoB: B 8 kitacce — 68 yacoB (2
yaca B HEJIel0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEINIO).

COIAEPKAHUE OBYUEHUA



8 KUIIACC llepBoHauya/jibHbIe XUMHYECKUE MIOHATHS

[Ipenmer xumuu. Posb XMMUUM B KW3HU 4Y€JOBEKa. 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 CMECEi.

ATOMBI U MOJEKYJbl. XUMHUYECKHE »dJeMEHTbl. CHUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas opMmyna. BaneHTHOCT aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAs aTroMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KommmuecTBo BemectBa. Monbs. MoisipHass macca. B3auMoOCBsI3bp KOTMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €IMHHUIl BemecTtBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

PuU3NYECKUEe U XUMHUYECKUE SIBICHUS. XUMUUYECKasi peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW MOCYIOW, MpaBUIaMH pabOThl B J1aDOpATOPUH U
npuémMamMu o0pallleHus ¢ JadopaTOpHbIM 000PYJOBAaHUEM, U3YyUYECHHUE U ONHCAHHE
¢u3nyecKux CBOMCTB 00pa3lOB HEOPraHWMYECKUX BEILIECTB, HAOJOJIEHUE
busnueckux (IJIaBJIEHUE BOCKA, TasHHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKU, B3aMMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHUM, HAOI0/ICHUE U
OMMCAaHWE MPU3HAKOB MPOTEKaHUS XHUMHYECKUX PpEaAKUUW (pa3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KUCIOTHI C XJOPUIAOM Oapusi, pa3iokeHUe TMIPOKCUIA
meau (I1) mpu HarpeBaHuu, B3aUMOJICHCTBHIE XKene3a ¢ pacTBopoM coiu meau (11),
U3y4YEHUE CIOCOOOB pa3leieHusi CMeCel: C MOMOUIbI0 MarHurta, (PUIbTPOBAHUE,
BBITIApYBaHUE, TUCTUIUISAIUS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPEHHOM
COJIM, HaOJIOJEHWE U  ONHWCAHWE  PE3yJIbTaTOB  TMPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJEIEN MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37eMeHT U MpocToe
BemecTBo. Haxoknenuwe kuciopojga B MNpUpoae, (PU3NYECKUEe W XUMHUYECKHE
cBoiictBa (peakiuu rtopeHus). Oxcunwl. I[lpumenenue kucnopoaa. CrocoObl
MOJIYYCHHUS] KHUCIIOpoJa B JAa0OpaTOpud U MPOMBINIIEHHOCTH. KpyroBopot
KHcopoaa B mpupoae. O30H — auioTporHas MoAuGUKaIsS KUCIOPOoaa.

TernoBort A(DPEKT XUMUYECKON pEaKIuu, TEPMOXUMHUUYECKUE YpaBHEHUS,
9K30- W SHAOTEPMUYECKHE pEeaKUHMH. TOIUIMBO: Yrojlb M METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHE MApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — nsnemeHT M mnpoctoe BemiecTBo. HaxoxzaeHue Bojopoaa B
npupoae, (uMyeckne W XUMHUYECKHE CBOWCTBA, WPUMEHEHHE, CITOCOOBI
noxy4yeHus. KucimoTsl u comnu.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Boga kak pactBopurenb. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B MpUpOJE U B KU3HU YeNOBEKAa. KpyroBopoT BOAbI B MPHUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcupabl. Krnaccudukarms
OKCUJIOB:  cojeoOpa3yiolue (OCHOBHBIE, KHCIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyronue. Homenknarypa oxcujoB. Dusznyeckue HU XUMHUYECKHE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Krnaccubukarnuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknaTypa ocHoBaHMil. PU3MYECKHME W XUMHUYECKHUE CBOKCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Panm aktuBHoctn MetaioB H. H. bekerosa.
[lony4deHnue KUCIIOT.

Comn. Homenknarypa conei. PU3ndecKue 1 XMMAYECKUE CBOMCTBA COJICH.
[lony4deHue cosen.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COAEPKaHMs KUCIOPOIa B BO3yX€E, MOTyUYCHHE,
coOupaHue, pacno3HaBaHWE M HW3Y4YEHUE CBOWCTB KHCIOpOJa, HAOIOJCHHE
B3aMMOJICHCTBUSL BEMIECTB C KHUCIOPOJIOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (mokapa), O3HAKOMJIEHHE ¢ oOpasliaMud OKCHAOB U
ONMKMCAHWE WX CBOMCTB, MOJy4YE€HHE, COOHMpaHUEe, PACIO3HABAHUE U H3YyUYCHHE
CBOMCTB BOJIOpoaa (ropeHue), B3auMojieicTBUe Bogopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEpHANIOB), HAOJIOIEHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEIEIEHHOU
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJAECHCTBHE BOJbI C METALIAMU
(HatpueM ¥ KajabuuMeM) (BO3MOXKHO  HCIIOJIb30BaHUE  BHUIEOMATEpPUAIIOB),
WCCJIEIOBaHNE OO0pa3lloB HEOPTaHWYECKHX BEMIECTB PA3IMYHBIX  KIIACCOB,
HaOJII0ICHNEe U3MEHEHUSI OKPACKM MHAMKATOPOB B pacTBOpax KUCIOT U IIEN0Yeid,
uzyuyeHue B3zaumojeinctBus okcuga meau (ll) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCIIOT C METajulaMH, peaklUWi HeWTpanu3aluu, MOJyYeHHE HEepacTBOPUMBIX
OCHOBAHM, BBITECHEHHE OJHOIO METajljla JPYTUM M3 PacTBOpPA COJM, PEIICHHE



DKCHEPUMEHTAIBHBIX 3aJad N0 TeMe «Baxuenmme Kinacchl HEOPraHMYECKHUX
COECTUHEHUI.

Ilepuoguyecknii 3axkoH u lIlepmoamyeckas cucreMa XMMHYECKHX
iemMenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKK KJIACCU(PUKALUU XUMHYECKUX dieMeHTOoB. [loHsTHe O
IpyIIax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE M MIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(POTEpHBIE OKCHIbI
Y THUJIPOKCHU/IBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuoanas ©  JUIMHHOMNEpUOAHAs  (HOPMBEI
[lepnognueckon cucremMel XuMU4eCcKux anemMeHToB [[. . Menneneesa. llepuonast n
rpynnsl. OU3NYECKUI CMBICII MTOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUOIA U TPYIIIIBI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTomnsl. DiekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMoB MepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
Ilepuonnueckoii cucremsl . 1. Menaeneea. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYMIIaM U IIEPUOIAM.

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

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHAass M HENOJSPHAs) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucneHusa.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:. W3y4eHHE OOpa3lOB BEILECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHMCTBUE THUIPOKCHAA LHWHKA C pPAcTBOpaMU KHCIOT U
LIEJ0YEH, MPOBEICHHUE OIBITOB, WIIIIOCTPUPYIOMINX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUN (TOpeHHE, PEeaKIMH pa3JIOKEHHUs, COCTUHEHUs).
Mexcnpeomemmnoie ceazu

Peanuszanus MeXNpeIMETHBIX CBSI3€M NpH HM3yYEHMM XUMHUHA B 8 KIlacce
OCYILECTBIISIETCSl 4Yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOIIUXCSA CUCTEMHBIMU JIJIsi OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO--Hay4HbIE TIOHATHUS: HAyYHbIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJW3, CHUHTE3, KIaccCupUKalusi, MNEepUOAUYHOCTb, HaONIOICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: Marepus, arToM, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJA, AIEKTPUUYECKUM 3apsii, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, T'a3, PU3NUYECKHE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC BemecTBO U XMMHYECKASl PeaKLMs

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KalIMs, KaJIbIUA U HX
COCIMHEHNN B COOTBETCTBHM C TIOJIOKEHHEM »dieMeHTOB B llepuomnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMUYECKOM CBS3U. THIIBI KPUCTAIIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PpasIM4HbIM KjaccaM HEOPraHWuYEeCKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMU4ecKiX peakuui Mo pa3inyHbIM NIPU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKLUMU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
VU3MEHEHUIO CTENEHEH OKHUCIICHHUS] XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO
YYACTHIO KaTajlu3aTtopa). DK30- U SHAOTEPMUYECKHE PEAKIMU, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu xumuueckol peakuuu. Ilonsarue 006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHE O TOMOT€HHBIX M TeTepOre€HHBIX
peakuusx. llonsatue o karammse. [lonsAaTHe 0 XMMUYECKOM paBHOBecHH. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTb XUMHYECKOW pEaKLMU M IIOJOKEHUE XUMHUYECKOIO

paBHOBECHUSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKI[MH,  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBienue YPaBHEHUM

OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUMU C  HUCIIOJIb30BAHUEM  METOJA
AIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKON TUCCOUMALUN. DIIEKTPOIUTHI U HEAJIEKTPOJIMTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMALMNA BEUIECTB C PA3JIUYHBIMU BHIAMHU
xuMuueckoit cBsa3u. Crenenp auccornyanuu. CUabHbIE U CIa0bIe DJIEKTPOIUTHI.

Peakuun noHHoro oomMeHa. Y ClI0BUSI TPOTEKAHUS peaKIuii HOHHOTO 0OOMEHa,
MOJHBIE M COKpalI€¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM W CcOJed B CBET€ MPEACTABICHUM 00 AIEKTPOIUTHUECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpuUs), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiHH
OT BO3JCHCTBUS pa3TUYHBIX (PAKTOPOB, HCCIEIOBAHHE SJICKTPOMPOBOIHOCTH
pacTBOpPOB BEHIECTB, MpoLecca JUCCOLUMALMM KHUCIOT, IIEJI04Ye U  CoJen
(BO3MOXXHO  MCIOJIb30BAHME  BHJIEO  MAaTE€pUAIOB), IMPOBEJICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKA  TPOTEKaHWsI  peakuuidi  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEICHHE ra3a, o00pa30BaHHE BOJbBI), OIBITOB,
WUIIOCTPUPYIOLIIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUMI
(ropeHue, peaklMy pa3joXKEeHUs, COCAUHEHUS), PACIIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEaKUWid Ha HOHBL, pELICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl u MX coeiMHEHUSA

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3mueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHYECKHE CBOMCTBA Ha IIpUMeEpe  XJjopa
(B3auMoJielicTBUE C MeTa/llaMd, HEMEeTallaMH, IIeJa0o4amMH). XJIOPOBOZOPO/I.
ConsHast KHCIIOTa, XMMHUYECKUE CBOWCTBA, NOJyYEHHE, NMpUMEeHeHue. JlericTBue
XJIOpa ¥ XJOPOBOJAOPOJAa HAa OPTraHU3M 4YEJIOBEKa. BakHeHline XIJIOpUIbl U HUX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepucthka 37eMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne M (U3HUECKHE CBOWCTBA
MPOCTBHIX BEIIECTB — KUCIOPOJA U CePbl. AJNIOTPONHBIE MOAU(PUKALIUYA KUCIOPOAa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpOA, CTpOEHUE, (pU3ndeckue u
XUMUYECKHE CBOMCTBA. OKCHABI CEPbI KAK IPENCTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnass kuciora, ¢uU3MUECKME MW XUMHUYECKHE CBOMcTBa (oOmme Kak
IpeCTaBUTENs Kjacca KUCIOT W creuuduyeckue). XUMHUECKHE peakluu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CrIoco0a TMOJYyYEeHHUS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KACIOTHI. Cosn CEPHOM KHUCIOTHI, KAYECTBEHHAs! pEeaKUUs Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCNMHEHUH B TpUpoJe. XUMUUECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH cpelapl COEAMHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka snemMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpoCTpaHEHUE B MPUPOJE,
duznyeckue u xuMuueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero
dusznyecKkrue 1 XMMUYECKHe CBOMCTBA, MoIyYeHne u npuMeHenue. Coim aMMOHUS,
uX pU3NYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIIOTa, €€ MOoJlydeHue, (PU3NYECKHe U XUMHUYECKHE
CBOMcTBa (00IIME Kak NpPEICTaBUTENs Kiacca KHUCIOT W CIelU(pUUYECcKue).



Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPATbHBIX
yA0OpeHnil. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COEMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, NouBbl U BoaoéMOB). Docdop,
aloTponHeie Moaudukauu Qocdopa, Puznyeckne M XUMHUYECKUE CBOICTBA.
Oxkcun pocdopa (V) u pochopnas kuciora, puznueckre 1 XMMUIECKHE CBOMCTBA,
nosyyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka 371eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTpOEHUSs
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKHUCIEHUA.  YTIIEpOJA,  aJUIOTPOITHBIC
MOAU(UKALIUKM, PACIPOCTpaHEHUE B TMPHUPOAE, (PU3NYECKHE U XUMHYECKHE
cBoiicTBa. Anmcopouus. Kpyrosopot yraepona B npupoae. OKCHabl yriepoja, ux
bu3nYecKkue W XHUMHYECKHE CBOWCTBA, JICUCTBHE HA JKUBBIC OPTraHU3MBEI,
MOJIyYeHUE M TMPUMEHEHHE. DKOJIOTMYECKUE NPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yriepoaa (1V), rumore3a r1y100adbHOTO TMOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
abdexT. YronpHas KUCI0Ta U €€ COJNM, X (PU3NYECKHe M XUMHUUYECKHE CBOICTBA,
noyiydyeHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHaUaNIbHBIE MOHATHSA 00 OPTraHMYECKUX BEIIECTBAX KaK O COCIMHEHUIX
yriepoja (MeTaH, 3TaH, 3THIIEH, alleTUJICH, 3TaHOJ, TTUIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOJAHBIA Ta3, He(DTh),
IPOAYKThl UX MepepaboTku (O€H3WH), UX pOJib B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKU Ba)KHBIX BEILIECTBAX: JKUpAX, O€NKaX, YIiIeBoJAax — U UX
poiiM B OKM3HM 4eJOBEeKa. MarepualibHOE€ €AUMHCTBO OPraHUYecKHX |
HEOPTraHWYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, NOJYy4YEHHE U
npuMmeHenue. CoenuHeHUs KpeMHUs B npupoje. OOmiye mnpeacraBieHUs 00
okcuzae kpemuus (IV) m kpemuueBoit kucnore. CUTUKATHI, UX HCIOJb30BaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BaxkHeime cTpouTeabHble MaTepHalibl: KepaMHUKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpobiaemMbl Ge30MacHOro MCMIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

H3yueHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIJIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEaKIUii Ha XJIOPUA-HOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OMBITHI, OTpaXkarone (U3NIECKUEe W XUMUYECKHE CBOMCTBA
TaJIOTEHOB ¥ WX COCAMHEHWM (BO3MOXHO WCIOJb30BAaHUE BHICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpaslaMu XJIOpUIOB (TaJOreHHJIOB), O3HAKOMJICHHE C
oOpazmaMu  ceppl W €€  COCAMHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HAOIIOJEHHE TIpoliecca OOYTIMBaHUs caxapa Moja JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYECHUE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KHCJIOTHI, NPOBEIACHUE KAYeCTBEHHOW peakIuu Ha



cyabhaTHOH U HaOIMIOJeHHEe TpU3HAKa €€ MPOTEeKaHWs, O3HAKOMIICHHE C
¢usznyeckuMu CcBoMcTBamMHM a3oTa, ¢ocdhopa U WX COEAMHEHUU (BO3MOXKHO
HCIIOJIBb30BaHME BHUJCOMATEpHaoB), oOpa3laMu a30THBIX U (GochOpHBIX
yaoOpeHu, mojlydeHue, coOMpaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB
aMMMaKa, IIPoBeJICHNE KaUeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U dochaT-uoH 1
M3y4YCHUE TIPU3HAKOB HUX MPOTEKAHUSA, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM
aQ30THOM KHCJIOTBI C MeEIbl0 (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEPHAIIOB),
W3YUYCHUE MOJeNiel KPUCTAUIMYECKUX PEmETOK anmasa, Trpadwura, (ysuiepena,
O3HAKOMJICHHE  C  TPOIECCOM  aacopOIMd  pacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOTra3a, MOJyYEHUE, COOMpaHue,
pacrno3HaBaHWE W  HW3YyYEHUE CBOWCTB  YTJIEKHCIOrO Tras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMA HAa KapOOHAT U CUJIIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
IPOTEKAHUs, O3HAKOMJICHHE C MPOAYKUHMEW CUIMKATHOM IPOMBIIUIEHHOCTH,
pelLICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 Teme «BaxHelme HeMeTaulbl U X
coeqMHEeHUsD>. MeTasliibl U UX COeAMHEeHM S

OO61mast XxapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uxX mnosioxkeHuss B llepuomnueckor cucremMe XuMHYECKux diemeHtoB [J[. .
MenneneeBa u crpoeHusi arToMoB. CTpoeHue MetamioB. MeTtaiuinueckasi CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAass  pemeéTKa.  DJIEKTPOXHUMHYECKHU Pl
HaIpspKeHU MeTauioB. PU3NYecKre U XUMHUYECKHE CBOMCTBA MeTauioB. O0ume
crocoObl TOyueHHs MeTauioB. [loHsATHE O KOpPpPO3MHU METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrutaBbl (CTajdb, YyTYH, AIOPATIOMHUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHne B [lepuoanyeckoil cucteMe XUMHUYECKUX
anemeHtoB . M. MenaeneeBa, CTpoeHHE WX aTOMOB, HAaXOXICHUE B MPUPOJE.
duznyueckre ¥ XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIBI U
TUAPOKCHUABI HaTpusd MW Kanud. lIpuMeHeHne 1Eeno4YHbIX METAUIOB M HX
COEIUHECHUM.

[IlemoyHO3eMENBHBIE METAUIBI MAarHui W KaJdblIMK: TIOJIOXKEHUE B
[Tepuonuueckon cucreme xumudeckux sinemeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJeHUE B npupojie. Duzndeckue u XUMUYECKUE CBOMCTBA MArHUS
W Kanblusa., Baxueiline coenuHEHUs Kaiablug (OKCUJ, THAPOKCH, COJIN).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0JI0’keHUE B [lepnoanueckoi cucteMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJIeHUE B mpupoac. Pusnmyeckue U
XUMHUYECKHE CBOMCTBA altoMUHUA. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THIAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenune B [leppoandeckoil cucreMe XMMUYECKUX 3JIEMEHTOB /I,
N. MenpgeneeBa, CTpoeHME aroma, HaxoxzaeHue B npupone. Dduszudeckue u



XUMHUYECKUEe CBOMCTBA xeje3a. OKcuibl, THAPOKCUABI U comu xene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U TOJyYCHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHME C O0Opa3llaMu METaUIOB M CIUIABOB, HMX (PU3NYECKUMU
CBOMCTBaMHU, U3YYEHHUE  PE3YJbTATOB  KOPPO3UM  METALUIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA
KIbIIUSI W HATpUs C BOJAOW (BO3MOXHO WCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
MCCJIEIOBAHUE CBOWCTB ECTKOW BOJbBI, IPOLIECCA TOPEHUS XKejle3a B KHUCIOPOJE
(BO3BMOKHO  HCHOJIb30BAHME  BHUACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblUs, aTIOMUHUSA, ITUHKA, jKelie3a
(I u xxene3a (II), meau (I1), HaOMIOMEHNE M OIKUCAHKME ITPOIIECCOB OKPAIIMBAHHUS
IUIAMEHU HWOHAMU HATpHs, Kalus M Kajdblusid (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCU]IA ATFOMUHHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE YKCTIEPUMEHTATIBHBIX 3a/1au 1Mo TeMe «BaxHeitme
METAJUJIBI U KX COCUHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa 1 Marepuasibl B MOBCEIHEBHOM U3HM YeNOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. [lepBas momois npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpY’Karoliel cpeibl (MpeaesibHasi J0MyCTUMas
KOHIIeHTpaIus BemiecTs, aanee — [1JIK). Poinp xumuu B pelieHun 3KOJOTUYECKUX
npooeMm.

Xumuueckuii IKcnepumenm: W3y4eHHE OOpPa3LOB MaTEPHUAIOB (CTEKIIO,

CIJIaBbI METAJIJIOB, OJIMMEPHbIC
MaTepHabl).

Mescnpeomemmnuwle céasu

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

OOmue ecTeCTBEeHHO-HAYUYHbIE TMOHATHS: HAay4dHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHHTE3, Kiaccu(dukaius, TMepUOJUIHOCTh, HAOII0IEeHNE,
HKCIEPUMEHT, MOJICIUPOBAHKUE, HW3MEpPEHHEe, MOJICNlb, SBJICHUE, TapHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIBI.

dusnka: Marepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAIMOAKTUBHOCTb, MOJICKYJa, JJICKTPUUECKUU 3apsi, MNPOBOJIHHUKH,
MOJYTIPOBOJHUKH, JUAJEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTbD, KPUCTATITUYECKAS
peméTka, CruiaBbl, (U3UYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢orocunTes, apixanue, Omocdepa, sKOCHUCTEMA, MUHEPATHHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOIBI, TIOJIC3HBIE
HCKOIIaeMFbIe, TOTUTHBO, BOJHBIC PECYPCHL.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA MPOTPaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEITEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHIUCKUMU
COILIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, IPUHSATHIMUA B
oOlIeCTBEe MpaBWJIaMU M HOPMAaMH TIOBEACHHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCS CUCTEMOW ITO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMH U
pacIIMpPEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOIIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEOUI0, MOHMMAaHMUS 3HAYCHUS XUMHYECKOW HAyKd B JKU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIOCOOHOCTH BIAACTh TOCTOBEPHON HH(pOpMaLUen O
IIEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa W OOIICCTBa; 2)
rPaKJAAHCKOT0 BOCIIMTAHMS:

MPEJCTABICHUSI O COLMAJIbHBIX HOPMAax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCNEAOBATEIbCKOM, TBOPYECKOW M JIPYTrUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K pPa3sHOOOpPa3HOM COBMECTHOM MAESTEIbHOCTH MpHU
BBITIOJIHEHUH Y4YEOHBIX, TO3HABATENBHBIX 33714, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIECCe OTOM Yy4eOHOU JesTEIHbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE M IIOCTYNIKM CBOMX TOBAapUUIEd C NO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLINE
OCHOBY JJII TIOHUMaHUSI CYITHOCTH HAay4YHOW KAapTUHBI MHpA, TIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SAX YEJIIOBEKA C
MPUPOJHON CPEIOH, O POJIM XUMHU B TMO3HAHUU ITUX 3aKOHOMEPHOCTEW;
M03HABATEIbHBIE MOTHBBI, HAIPABJICHHbIC HA IMOJYYEHHE HOBBIX 3HAHUH IO
XUMHUH, HEOOXOAMMBIE ISl OOBSICHEHUS HAOJIOJaeMbIX MPOILIECCOB W SIBJIICHUMH,
MO3HaBaTeNbHON, MH(OPMALIMOHHOW W YHUTATEIbCKOW KYJIBTYpbl, B TOM YHUCJIE



HABBIKOB CaMOCTOSITEIbHOW pPa0OThI € y4YeOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATypOr, JOCTYNMHBIMH TEXHHUUYECKUMH CpPEJICTBAMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHIA; HHTepeC K OOYYEHHMIO U MO3HAHMIO, JII0OO3HATEIIbHOCTh, TOTOBHOCTh
U CIHOCOOHOCTh K C€aMO00pa3OBaHUIO, MPOEKTHOM M  HCCIEI0BATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH W YPOBHS OOyYEHHs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKM3HHU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/IOPOBBIM 00pa3 >KW3HHU, OCO3HAHUE IOCIEICTBUN U
HEIPUSATUE BPEIHBIX MPUBBIUEK (YIIOTPEOJIECHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJIGHUs] TpaBUJ  OE30MACHOCTH TMPU  OOpAIICHUH C
XMMHUYECKMMH BEIIECTBAMH B OBITY W pPEaJbHOH JKHU3HH; 5) TPYyI0BOIO
BOCHUTAHMS: HWHTEpPEC K TMPaKTHUYECKOMY U3y4YeHHI0 mnpodeccuii u Tpyaa
Pa3JIMYHOTO POJia, YBAXKEHUE K TPYAYy U pe3yjibTaTaM TPYJIOBOH JEATEIbHOCTH, B
TOM YHUCJIC€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIN
BBIOOp HWHIMBUAYAJILHOW TPACKTOPUU MPOJOJLKEHUS O0pa3oBaHUs C Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XWMHH, OOILIECTBEHHBIX MHTEPECOB U
NOTpeOHOCTEH, ychmemHod npodecCHuoHaTbHON JEATEILHOCTH U Pa3BUTHS
HEO0OXOMMBIX YMEHUMN, TOTOBHOCTh aJIalITUPOBATHLCS B MPOGECCHOHANIBHON Cpe/Ie;
6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKH 1IeJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TCUXWYECKOMY 3/I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIOICHHUS
npaBuJ1 0€30MaCcCHOTO MOBEICHUS TTPU PabOTE ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOMIMX 3J0POBBI0 U KU3HHU JIIOJICH; CHOCOOHOCTH NPUMEHSTH 3HAHUS,
nojyyaeMmble TpPH U3YUYCHUM XUMHUHU, [JIs PpEIICHUs] 3a]ad, CBSI3aHHBIX C
OKpYXawuied MPUPOTHON CPEHOM, A TIOBBIIMICHUS YPOBHS HSKOJIOTHYECKOU
KYJIbTYpbI, OCO3HAaHUS TI00aTBFHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel
UX PELICHUS TIOCPEICTBOM METOJOB XUMHH, SKOJIOTUYECKOTO MBIILJICHUS, YMEHHUS
PYKOBOJICTBOBATbCSI UM B TMO3HABATEJIBHOM, KOMMYHHMKATUBHOW W COLMAJIbHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIEHAy4YHBbIC TMOHATHUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX M IO3BOJIAIOT Ha
OCHOBE 3HAHUW U3 ITUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAy4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE yueOHbIC NeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpbIE O00ECIeunBalOT (POPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSATEIFHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JESTCIIBHOCTH.

Ilo3naBaTe/ibHbIe YHHBepcajibHble Yy4deOHble jeiicTBua ba3oBblie
JOru4yecKue JAedCcTBUS: YMEHUS HCIIOIh30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
IIPU OCBOCHUU 3HAHMM: PACKPBHIBATH CMBICI XHMHUYECKUX MOHATUH (BBIACIATH UX
XapaKTepHbIE TPU3HAKH, YCTaHABIMBATh B3aWMOCBS3b C JIPYTHUMH TOHATHIMU),
HCIIOJIB30BaTh MOHATHS JJ1s1 OOBSICHEHUS OTACIbHBIX (PaKTOB U SIBIICHHUH, BEIOMPATH
OCHOBAHUS ¥ KPUTEPHUH IS KIIACCU(UKAIIMA XUMHUIECKUX BEIIECTB U XUMHUUECKHUX
peakIuii, yCTaHaBIWBATh IPUUYUHHO-CIEJACTBEHHBIC CBSI3U MEXIy OOBEKTaMH
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYyKTUBHBIC, JHCIYKTUBHBIC, IO
aHAJIOTUH), JeJIaTh BBIBOJBI W 3aKIIOYCHUS, YMEHHE MPUMEHSATH B MPOIECCEe
MO3HAHUS TOHATHS (TPEIMETHBIE W  METamlpeIMETHBIC), CHMBOJIHUYCCKUE
(3HAKOBBIE) MOJCIH, WCIONB3yEMbIE B XHMHH, MPEoOpPa3OBBIBATH IIIHPOKO
MIPUMEHSIEMbIE B XUMHHU MOJICJIBHBIC MPEJCTABICHUS — XUMUUECCKUN 3HAK (CHUMBOJI
aJIeMEeHTa), XUMHu4eckas (GopMmylia U ypaBHEHHE XHMHYECKOH peakluu — IpHu
pelieHur  yuyeOHO-TIO3HABaTEIbHBIX  33Jlady, ¢ Y4€TOM OTHUX MOJEIbHBIX
NPEJACTABICHUH BBISABISATH U XapaKTepHU30BaTh CYIIECTBEHHBIC TMPHU3HAKU
H3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMHUUECKUX PEAKIIUU, BBISBIISTH
o0mue 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBSI3W M IPOTHBOPEYHS B
M3Y4aeMBIX TIPOIIECCaX U SBICHUSX.

ba3zoBble  HccienoBaTe/ibcKHEe  JI€HCTBHS. YMEHHE  HCIIOIh30BaTh
MTOCTABJICHHBIC BOMPOCH B KaY€CTBE MHCTPYMEHTA MO3HAHMSI, a TAKKE B KA4eCTBE
OCHOBBI Jiis  (opMUpOBaHUS THIOTE3Bl IO TPOBEPKE  MPABUILHOCTH
BBICKA3bIBAEMBIX  CYXACHHM; TPHOOPETCHHUE OMbITa 10 IUIAHUPOBAHHUIO,
OpraHu3alliy U MPOBEICHUIO YICHUYSCKUX SKCIIEPUMEHTOB, YMEHHUE HAOII0/1aTh 3a
XOJOM  TIpoIecca, CaMOCTOATEIBHO  IPOTHO3MPOBATh  €ro  pe3yJIbTar,
dbopmyHpoBaTh 00OOIIEHHS W BBIBOJBLI 110 pe3yJibTaTaM IMPOBEAEHHOTO OIIBITA,
HCCIICIOBAHUSI, COCTABIATH OTYET O TpojenaHHord pabore. PabGora ¢
uHopmanmei:

YMEHHE BBIOMpATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
pPa3IMYHBIX BHJIOB U (POPM MPEICTABIICHUS, IMOTYyYaeMyI0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHMHYECKOTO COJICPKaHHS, CIPABOYHBIC
nocobus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATH IPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHHE TPUMEHSATh Pa3IMYHbIE METOIBI M 3aIllpOCHl MPH IOWCKE U OTOOpE
uH(OpPMAIIMU M COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIS BBITOJTHCHHS
y4eOHBIX U TIO3HABATEIBHBIX 33J]1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  UCMOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJbTYpPOH aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATENILHO BBIOMpATh ONTUMAIBHYIO (OpMY TIpeICcTaBlIeHus HHPOpMAIUU U



WUIIOCTPUPOBATh PEIIAEMbIE 3a/la4yd  HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu  Gopmamu TpapUKd U UX KOMOWHAIMSIMH; YMEHHE HCIOJIb30BaTh M
aHaIM3UpOBaTh B Ipollecce Y4YEOHOM U HCCIEIOBATENbCKON JIEATETbHOCTH
MH(OPMAIUIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEITLCKOTO X035HCTBA U TPAaHCIIOPTa
Ha COCTOSTHUE OKPYKAIOIIEH NPUPOIHOMN CPEIBI.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHHS 3a/laBaTh BONPOCHl (B XxojAe Auanora U (WIA) JTUCKYCCHHU) TIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OpMYyJIHMpPOBaTh CBOM  HIPEIJIOKECHUA
OTHOCHUTEJIIBHO BBIMIOJIHEHUS TNPEMJIOKEHHON 3aJaud; YMEHHUS IPEJICTABIISTH
MOJIyYECHHbIE pE3yJbTaThl I[MO3HABATEIIbHOW JESATEIBHOCTA B YCTHBIX U
MACbMEHHBIX  TEKCTAaX; JeJlaTb MPE3CHTALMI0 PE3YyJbTAaTOB  BBINOJIHEHUS
XMMHUYECKOTO IKCIEpUMEHTa (J1abopaTOPHOrO ONbITa, JIa0OPATOPHOU padOThI IO
UCCIIEJOBAaHUIO CBOMCTB BEILIECTB, Y4YE€OHOrO MpOEKTa); YMEHHs Y4eOHOro
COTPYJIHMYECTBA CO CBEPCTHHMKAMHM B COBMECTHOW TO3HABATEIBHOM U
UCCJIEI0OBATENCKOW JIEATEIbHOCTH TpPU PEIICHHH BO3HUKAIOUIUMX NpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUs MO3UIUN (0OCYyXkIAeHUs, OOMEH
MHEHUSMH, «MO3TOBBIE€ IITYPMbD», KOOpPJAWHALUA COBMECTHBIX JCHCTBUH,
OTpeJIeJICHNE KPUTEPHUEB O OIIEHKE KaueCTBa BBITIOJIHEHHOUN pabOThI U Apyrue).

PerynsiTuBHbBIE YHMBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHHE CaMOCTOSITENIBHO OIpPENEATh LENU JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATEIbHOCTh, BIOMpaTh Hanobosee 3(p(HEeKTUBHBIE CIIOCOOBI PEIIEHUS YUEOHBIX U
MTO3HABATENBHBIX 3a/1a4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTUPOBATh
MPEUIOKEHHBIA  AJITOPUTM  JACHUCTBUM TIPU  BBITOJHEHUW 3aJaHUM C YYETOM
MOJIyYEHHUS! HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaX — BEILECTBAaX M pPEaKIMsIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHE
MCITOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble€ B YCIOBUM 33]IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTeIbHOTO
COJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOil paboueil MmporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIUMUCS Hay4yHbIE 3HAHUSA, YMEHHS M CIIOCOOBI
neWcTBUl, crnenuduueckue Uil MPEIMETHOM 00JacTH  «XHMHS», BHUIBI
NEATEIbHOCTH [0  TOJYYEHHIO HOBOIO  3HAHUS, €ro  HMHTEpPIpEeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAaIIHSIX.

K xoniy o0ydenus B 8 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHSTHI: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,



MaccoBast J0Js1 XMMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMELICHUs, pPEaKUuu
oOMeHa, HK30- U SHJOTEPMHUUECKHUE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas oOpOuTa b, paauycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs CBA3b,
VWOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas JIOJIsI BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

* WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWMHYECKHX [MOHATUH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPAILLICHUIA;

* UCTIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (POPMYJI BELIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

* OTIPE/EIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSIX,
CTEIEHb  OKUCJEHMsSI  JJEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
IPUHAJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COCIMHEHMH I10
dbopmynam, BHUJ XUMHUYECKOHW CBA3M (KOBAJICHTHAasT U HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

- packpeiBaTh cMmbIca [lepmoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TOHMMAHUE NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MojoxeHus B Ilepuommueckoi cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTajIpo;

- ONIUCHIBATh M XapakTepu3oBaTh TabauuHyto ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHYECKHX JJEMEHTOB: pa3inyarTh T[OHATUS «TJIaBHAs
noarpynmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OosbllINe TNEpPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B
tabnuie «llepuomuueckass cucrteMa XuMudeckux odnmemeHtoB J[. .
MenzneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, o0Iee YUCIO AIIEKTPOHOB
U pacrpeaeieHre UX Mo 3JEKTPOHHBIM CII0SIM);

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

* XapaKTepu30BaTh (OMHUCHIBATh) OONIME XUMHUYECKHME CBOWCTBA BEUIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

* IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTU OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTHM MPOTEKAaHUS XUMUYECKUX NPEBpaIlCHUd B
Pa3JIMYHBIX YCIIOBHUSIX;



* BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJie COECTUHEHHUS,
MacCoOBYIO JIOJIIO BeIlleCTBA B pacTBOpe, NPOBOAUTH pacUEThl IO
YPaBHEHUIO XUMUYECKOMN peaKInu;

* IPUMEHSTH OCHOBHBIEC ONEPAIIMN MBICTUTEIBHONU NEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHE, CHCTeMAaTH3aluio, KIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHHUs CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIuh, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUA — HaAONIOACHUE, WU3MEPEHHUE, MOJICTUPOBAHHUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

* CJIEIOBATH IIpaBUJIaM IOJIb30BAHUS XUMUYECKON MOCYA0M U JTaOOPAaTOPHBIM
o0opyJ0oBaHMEM, a TakKe IMpaBuWiIaM oOOpalleHusl C BELIECTBAMH B
COOTBETCTBUM C MHCTPYKLHUSMH IO BBIIOJHEHUIO JIaDOPATOPHBIX
XUMUYECKUX ONBITOB IO TOJYYEHHI0O WU COOMPAHUIO Tra3000pa3HBIX
BEIIECTB (BOJOPOJIa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpEeNEeNEHHON MacCOBOM J0JIEH PaCTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U IIPOBOJUTh XUMUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HieJ0uel M KHUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JakMyc, (enondraneuns,
METWJIOPaHX U IPYTHE).

K koniy 00ydenus B 9 kjacce npeMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

* pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHX TIOHSITHH: XUMHUYECKUN
AJIIEMEHT, aTOM, MOJIEKyJja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCJIEHHS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIIIOBOU 3P (eKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  AIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIMTHYECKAs JUCCOLMALMS, PEAKIMH HOHHOTO
oOMeHa, KaTtaiu3aTop, XHUMHUYECKOE€ paBHOBecHe, OOpaTUMble W
HEoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIUy,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHE W  BOCCTAHOBJICHHE,
ayoTponus, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas peniéTka, KOppo3us METalioB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUUH, MPeleIbHO TOMyCTUMAs
koHueHTpaus [1/IK Bemecrna;

* WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX TOHATHA U
MPUMEHSTD 3T MIOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAICHHH;

* UCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS! (POPMYJT BELIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIIUN;

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



ONpefeNnEéHHOMY KIJIACCy COEIUHEHHM 1o ¢opMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBAJEHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA]l UOHA [0 XUMHUYECKON (popmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHWM, THI KPUCTALINYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

« packpbiBaTh CcMbICH Ilepumogunueckoro 3akoHa JI. WM. MeHnneneeBa wu

JEMOHCTPUPOBATh €ro IOHUMAaHWE: OINUCHIBATh W XapaKTEPHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cuCTeMbl XMMHUYECKHX 3JI€MEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas mnoArpynna (A-rpymma)y M «moOouyHas
noarpynmna (b-rpynma)», manbsie u OOJBIIME MEPUOJBI, COOTHOCUTH
00O3HAYEHHUSA, KOTOpbIE MMEIOTCS B TEPUOAMYECKON Tabmuie, ¢
YUCIIOBBIMA ~ XapaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpenesieHne UX 10 JJIEKTPOHHBIM  CIIOSIM), OOBACHATH 0OOLIMe
3aKOHOMEPHOCTH B M3MEHEHHMU CBOICTB 3JIEMEHTOB M MX COECIUHEHHI B
mpenesiax MaylbIX MEePUOIOB U IIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

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

XUMUYECKUE pEakUHH (MO YUCIy M COCTaBy YYAaCTBYIOIIUX B PEaKUUU
BEILIECTB, MO TEIIOBOMY 3(h(DEKTy, MO W3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMUYECKUX IJIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CcHeUuPUUECKue XUMUYECKUE

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

COCTaBJIAITH YpPaBHCHUA BHGKTpOJ]I/ITH‘IeCKOﬁ Jucconuanmnmn KHCIJIOT,

LIET0YEH U COJIEH, TTOTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO
oOMeHa, YypaBHEHMsS peakuuid, MOATBEPKIAIOUIMX CYIIECTBOBaHHE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

PaCKpPLBIBATh CYIIHOCTb OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ

MoCpeaACTBOM COCTABJIICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX CTPOCHHUI,

BO3MOKHOCTH TIPOTEKaHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIYHUCIIATE OTHOCUTCIBHYO MOJICKYJIIPHYIO U MOJIIPHYIO MACChl BCHICCTB,

MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa Mo (QopMyJie COECIUHEHHUS,
MAacCOBYK) JIOJI0 BELIECTBA B PAcTBOPE, IMPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMHAYECKOUN pEAKLINH;

cOOJII01aTh MpaBUJia MOJIb30BAHUS XUMUYECKON MOCYI0M U J1aO0paTOPHBIM

o0opynoBaHMEM, a TaKXKe TMpaBuia OOpalleHHs C BEIIECTBAMU B



COOTBETCTBHUM C HWHCTPYKIHSMHU TI0 BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHI0O W COOMPAHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 yIJIEKUCIIOro ra3a);

* IPOBOJIUTH PEAKIINH, TIOJTBEPKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOpHI-, OpOMHUI-, HOIUA-,
kapOoHat-, (Qocdar-, cuaukar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

* IPUMEHSTh OCHOBHBIC ONEPAIIMN MBICTUTEIBHONU NEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, O0000IIeHHe, CHCTEeMaTU3alllui0,  BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3YYEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBEHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHbIM U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTPOHHbIe (LM (pPpOBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pa3znea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
€CTCCTBO3HAHUA U Bubimoreka HOK
11 TMPAKTHYECKOH JIeATENLHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJoBeKa
BemiecTBa 1 xumnueckue bu6nunorexa LIOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. Ba:kHelilne npeacTaBuTe/ I HEOPraHMYeCKUX BelllecTB
Bosayx. Kucnopona. [lonsitue bubnnorexa [JOK
2.1 00 okcraax 6 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubmuorexa [IOK
2.2 U COJAX 8 1 https://m.edso00.ru/7f41837c
Bona. PactBopsl. [lonsitue 06 bubnmoreka [JOK
2.3 OCHOBAaHHUSIX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI bubmuoreka [{OK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. [lepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /[. U. MenaeseeBa. CTpoeHue aTOMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN




[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

31 7 bubmuorexa [JOK
: XHUMHYECKHUX d51eMenToB /1. 1. https://m.edso00.ru/7f41837c
Mennene-esa. CTpoeHue atoma
XuMHUeCKas CBA3b.
3.2 OKHUCIIUTENBHO- 8 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
15 bu6mmoreka [IOK
Hroro no pasaeny https://m.edsoo.ru/7f41837c
3 bu6mmoreka [IOK
PeseppHoe Bpemst https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM (uudgposbIe)
Ne i/ Kontpoabubie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHYeCKHE PeaKIUun
[ToBTOpeHue u yroyOieHue 3HaHUN bubnuoreka [IOK
11 OCHOBHBIX Pa3/esoB Kypca 8 Kiacca 5 1 https://m.edso0.ru/7f41a636
OcHOBHBIE 32aKOHOMEPHOCTH XMMHUECKHUX bubnnoreka [JOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
DNEeKTpONUTHYECKAs JUCCOLUALIMS. bubnnorexa [JOK
1.3 XHMMHUUYECKHUE PEAKIUU B PACTBOPAX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coelMHEHHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX bubmuoreka [IOK
2.1 anemeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO61as xapakTepucTUKa XUMUYECKUX
29 snementoB VIA-rpymmsl. Cepa u eé 6 Bubmmorexa LIOK
COCTMHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTUKa XUMUIECKUX
23 snemenToB VA-rpymnisl. A3ot, hochop u 7 1 Bubmmorexa LIOK
X COCHHEHHS https://m.edsoo.ru/7f41a636




OO01mas XxapakTeprucTUKa XUMUIECKUX

24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 bubmmorexa LIOK
KpEMHHIT M HX COETHHEHHS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 25
Pasnen 3. MeTanibl U X COeIMHEHUS
. bu6mmoreka [IOK
31 Obmme cBoiicTBa METAILIOB 4 https://m.eds00.ru/7f41a636
3.2 Bakneiinye MeTamibl U UX COSAMHEHUS 16 Bh?t?)ﬁjfﬂfiﬁi(ﬁ?{fj?f 412636
Uroro no pazneny 20
Pasnen 4. Xumus n okpy:kapmas cpeia
bu6nmoreka [JOK
4.1 BemiectBa 1 MaTepuansl B )KM3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6mmorexa [IOK
PesepeHOe Bpem 3 https://m.eds00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Kounyect JJIeKTPOHHBbIE U(PPOBHIE
4acos o0pa3oBaTe/bHbIE
No aTa
Tema ypoka Hpaktuyeckue | A pecypes
n/n KoHTposibHbIe  Pa0OTHI u3yHeHus
Bcero padoThI
[Ipenmer xumuu. Ponap XuMuu B 5KU3HU bu6mmoreka [IOK
1 yesoBeka. Tena u BemecTna 1 https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 https://m.edsoo.ru/ffod227¢
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI L L Bu6nuoreka [JOK
oOpalleHus ¢ TabOPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 pas3aeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMeceii (Ha pUMeEpe OUHMCTKH 1 1 Brbmorera [IOK
TOBAPEHHOI COM)» https://m.edsoo.ru/ff0d28c8
bubmuorexa [JOK
6 ATOMEI M MOJICKYIBL 1 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmorexa [IOK
/ (CUMBOJIBI) XUMUYECKUX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTbie U ClIOKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c¢c




bubmuoreka [JOK

9 ATOMHO-MOIICKYIIAPHOC YHCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumunueckas (opmyna. BajleHTHOCTb bubuorexa TIOK
ATOMOB XUMITUECKHX SIeMEHTOR https://m.edsoo.ru/ff0d2eae
OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK

11 OTtHocuTeNnbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J151 XMMAYECKOTO 3JIEMEHTA bubnuotexa [JOK

12 B CO€IUHEHUU https://m.edsoo.ru/ff0d350c
KonnuectBo BEIIEeCTBA. Mois. bu6mmoreka [IOK

13 MomnsipHast macca https://m.edsoo.ru/ff0d5230
OU3NYECKUE U XUMUYECKHUE SABICHUS. bubnuorexa [JOK

14 XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yclIoBUs IPOTEKAHUS bubnuoreka [IOK

15 XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK

16 XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Briuncnenust koamuecTa, Macchl

17 BEIECTBA 110 YPABHEHUSAM XMMHUYECKHUX brbmorexa LIOK
peaKiit https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peaKini

18 (coenuHeHus, pa3oKeHUs, 3aMELICHUs, Bubanorexa LIOK

oOMeHa)

https://m.edsoo.ru/ff0d3f34




M. B. JIomoHOCOB —

19 yuéHblidHIMKIONEAUCT. O6001IIEHNE U Brbmiorexa [IOK
CHCTeMaTH3aIs SHAHHI https://m.edsoo.ru/ff0d40c4
KonrtponsHas padora Nel mo reme bubmumoreka [IOK

20 «BellecTBa 1 XUMHYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras bubnmoreka [JOK

21 Bo3ayxa. Kucinopon — anemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusznyeckre 1 XMMUYECKHE CBOMCTBA

29 KUCIOpoJa (peakiuyi OKMCIEHHUS, bubmmorexa [IOK
ropenue). [lonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoObl Mosty4eHus KUCI0po/ia B

23 71a00PaTOPUH M IIPOMBIIIIEHHOCTH. bubmorexa IIOK
TIpHMeHerMe KHCIOpoa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt xumMudeckoin

Y peaKIuu, MOHATHE O TEPMOXHMHUIECKOM Bubmmoreka [JOK
YPaBHEHHUH, 3K30- K SHAOTEPMUICCKUX https://m.eds00.ru/ff0d4790
peaKknusx
Torunugo (HedTh, yroib U METaH).

25 3arpa3HeHue BO3/lyXa, COCOOBI €ro Brbmorexa LIOK
MPEeAOTBPALLECHUS https://m.edsoo.ru/ff0d4c4a
IIpakTruyeckas padora Ne 3 o Teme

26 «ITony4yenne u coOupanue KUCIOPO/Ia, Brbmorexa LIOK

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2




Bonxopon — anemeHT u mpocToe

bubmuoreka [JOK

21 BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
dOu3nvecKkue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

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

5 bu6mmoreka [IOK

9 | lonsmne o KuCIOTAX H COLAX https://m.edsoo.ru/ffod50d2

Crioco0bl mosTy4eHust BOAOPO/1a B bubnuorexa [JOK

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

31 «ITomydenne U cobMpaHue BOAOPOa, Bubnmorexa [IOK
W3yUEHHE ero CBOHCTEY https://m.edsoo.ru/ff0d4f42
MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK

32 )
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0b€Ma, KOJIUYECTBA

33 BEIIECTBA ['a3a [0 €r0 H3BECTHOMY bubmiorexa [IOK
KOJMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
Beraucnenus 006EMOB Ta30B 10

34 YPaBHEHUIO PEaKIUK HA OCHOBE 3aKOHA bubmorexa [IOK
06BEMHLIX OTHOIICHHMI Ta30B https://m.edsoo.ru/ff0d5708
OuU3NYECKNE U XUMUYECKUE CBOMCTBA bubnuorexa [JOK

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

35 CocraB ocHoBanwmii. [Tonsatre 06 bu6mmorexa [IOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2




Bopna xak pactBoputens. HacbiieHHbie

37 Y HEHACKIIIEHHEIE PACTBOPHL. MaccoBas bubmuorexa TIOK
7107 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o teme

38 «HpI/IFOTf)BJIeHI/Ie pacTBOPOB C Bu6muorexa [JOK
ONpENCICHHON MacCOBON 01U https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEILIECTBA»
Kontponbnas padota No2 o teme bubnuorexa [JOK

39 «Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCHPUKALINS, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnuorexa TIOK
OKCH/JIOB https://m.edsoo.ru/ffod664e
OcHoBaHus: cOCTaB, KJ1accu(pUKaIHs, bu6mmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonydyenue u XuMHUUECKHE CBOMCTBA bubnmnoreka [JOK

43 OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kmaccudukanms, bubnuorexa [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnuorexa [JOK

45 KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,

46 CIOCOOBI TOTyYEHHUs, XAMUYECKUE brbmiorexa [IOK

CBOICTBa

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




[IpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 1O TCME

bubmuorexa [JOK

47 «OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.eds00.ru/00ad9b7c
COCTUHEHUN
I'enernueckas cBsi3b MEXKy KJlaccamu bu6mmoreka [IOK
48 HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK
49 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN https://m.eds00.ru/00ad9ch?
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX brbmorexa LIOK
coeTUHeHHUIT" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKHX 2J1eMEHTOB. [loHsATHE 0 brbmorexa LIOK
IPYMIAX CXOHBIX YIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aK0H U
52 [leproanueckas cucTeMa XUMHUYECKUX bubmuorexa LIOK
snementos JI. U. Memeneena https://m.edsoo.ru/00ada52¢
53 - bubmuoreka [JOK
CPHOZBL, TPYIIIBL, HOATPYIITIAL https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
o4 sanep. 3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3J1eMeHTOB [lepuouueckoii brbmorexa LIOK

cuctemsl [. 1. MenaeneeBa

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




XapakTepucTuKa XUMHU4YECKOI O

- 3JI€MEHTA MO €ro MOJO0KEHUIO B Bu6moreka [OK
Iepuonuyeckont cucreme 1. 1. https://m.edsoo.ru/00adag24
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa 1
pa3BUTHS HAyKH U nipakTuku. /1. . Bu6mmoreka [IOK

>7 Mennenees — y4€Hblii, neaaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK

58 XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

59 Homnas XuMHIeCKas CBA3E https://m.eds00.ru/00adac34
KoBasieHTHas1 monsipHas XUMU4eCKas bubnnorexka [JOK

60 CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenossspHas XuMu4eckas bubnuoreka [IOK

61 CBSI3b https://m.edsoo.ru/00adaab9

62 bubmuorexa [JOK
CreneHs oxHCIeHHs https://m.eds00.ru/00adae28
OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

63 peakuuu https://m.eds00.ru/00adb076

bu6mmorexa [IOK

64 OKucauTeNu U BOCCTAHOBUTEIIH https://m.eds00.ru/00adb076

65 KonrtponsHas padora Ne4 o reme bubnuoreka [IOK

«Ctpoenne atoma. XuMHUYECKas CBSA3b»

https://m.edso0.ru/00adb486




PesepBHeiit ypok. O600mIcHNE U bubmmoreka [JOK
66 cucTreMaru3anus 3HaHUN 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [IOK
67 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ad9cbh?
PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [IOK
68 cHucTeMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kounuectt JIeKTPOHHBbIE U(PPOBHIE
4acoB o0pa3oBaTe/IbHbIE
Ne T MpakTunueckne /Aara
/ eMa ypoka wsvaenns | PECYPCHI
i Kontposbapie  PadoTsl 3yue
Bcero padoThI
[Iepnonnueckuit 3aKoH.

. [leproauueckas cucreMa XUMUYECKUX L Bubsnuorexa LIOK
anementoB JI. M. Menneneena https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX IEMEHTOB 1 bubmuorexa LIOK
MepBBIX TPEX MEPHOTIOB https://m.edsoo.ru/00adb6b6
Knaccugukanus 1 HoMeHKIaTypa bubnuoreka [IOK

3 HEOPraHUYECKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2
Buapsl xumMuueckoil CBA3U U TUIIBI bu6nmoreka [JOK

4 KPUCTAJUIMYECKUX PELIETOK 1 https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel o treme

5 «IToBTOpEHNUE U yrayOsieHHe 3HaHUH 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiiacca»

Knaccudukanus XuMu4ecKkux peakuun bubmuoreka [IOK

6 10 Pa3JIMYHBIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHUYECKOMN

7 peakuun. [ToHSTHE O TOMOTEHHBIX U 1 bubnuorexa LIOK

TCTCPOTCHHBIX PCAKIIUAX

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




IIonsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.

bu6mmoreka [IOK

8 @DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XHMHUECKOH PEaKIMH 1 TTONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
9 peakuuu https://m.edsoo.ru/00adcade
Teopust MeKTPOTUTHUECKOM
10 nucconuanyi. CUIIbHBIE U C1a0ble brbmmorexa LIOK
HNIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubnuoreka [IOK
11 Monubie ypasHeHus peakimii https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIIOT U
12 OCHOBAHMH B CBETE IPEACTABJIECHHUI 00 bubsmorexa LIOK
3JIEKTPOJIUTUYECKON JUCCOLMAIITT https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeJICTaBICHH 00 ]5;16”;;”61;2‘ HOI} 4d8bo
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI ttps://m.eds00.ru/00addd
14 I . bubnmoreka [JOK
OHATHE O THAPOIH3C COJIeH https://m.edsoo.ru/00add9d4
O00011eHNE U CUCTEMATU3ALIS bu6mmorekxa [IOK
15 3HAHWI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue
16 SKCIIEPUMEHTAIBHBIX 3311 Bubmorexa IIOK

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




KonTtponsnast padora Ne2 o reme

17 «INEeKTpoIUTHYECKas TUCCOLMALINS. bubnnorexa LIOK
X https://m.edsoo.ru/00addec0
MMUYECKHE PEAKIIMU B paCTBOPAX»
OO0m1as XxapakTepucTUKa rajJoreHoB.
18 XHMHUUYECKHE CBOWCTBA HA IPUMEPE Bubmorexa IIOK
xj0pa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, bubnnorexa [HJOK
XMMHYECKHE CBOMCTBA, ITOJIyYCHHE, https://m.edso00.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast pabota Ne 2 o teme
20 «ITonyueHue COJITHON KUCIIOTHI, brbmmorexa LIOK
N . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMUCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIMi, ECIIH OJIUH U3 brbmorexa LIOK
PEareHTOB 1aH B H3GHITKE https://m.edsoo.ru/00ade488
OO1as xapakTeprCcTHUKa SJIEMEHTOB bubnmnoreka [JOK
22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOU(UKALIUY CEPBHI.
Haxoxnenue cepsl 1 €€ coeTMHEHUH B Bu6miorexa IIOK
23 npupoje. XMuMUYECKHE CBOMCTBA CEPBI https://m.edso0.ru/00ade64a
24 CepoBoniopo1, ctpoeHue, pu3ndeckue bubnmoreka [JOK

U XUMHYECKHE CBOMCTRBA

https://m.edso0.ru/00ade802




Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmoreka [IOK

25 buznyecKkue 1 XuMHUYeCcKre CBONCTBA,
NpHMeHeH e https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
MOJIyYEHUSI CEPHOU KUCIIOTHI. BuGnorexa [IOK
26
XMMHUYECKOE 3arps3HEnne https:/m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepol
Briuncienre MaccoBOU 10U BEIXOA bu6mmoreka [JOK
21 MPOJIYKTA PEaKLMU https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubmmoreka [JOK
VA-rpynmnsl. A30T, pacripocTpaHeHHe https://m.edsoo.ru/00adeea6
B IIpUpoJie, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA
AMMHuak, ero puznuecKue u
29 XUMHUYECKHE CBONCTBA, MONYYEHHUE U Bubnmorexa IIOK
MpHMEHEHe https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 «ITomyueHre aMMHaKa, U3y4EHHE €T0 Brbmorexa LIOK
CBOHCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KHCIOTa, € pusnueckue u bubnuoreka [IOK

XUMHYECKHE CBOMCTBA

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




Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KAU€CTBE MUHEPATIbHBIX

32 ynoOpeHuii. XuMHUYECKOE 3arpsi3HeHHE bubmorexa [HOK
OKPYKAIOLLEH cpe/bl COeAMHEHHIMN https://m.edsoo.ru/00adf518
azora
®dochop. Okcun dhocdopa (V) u

33 docdopHas KMCIO0Ta, PU3NYECKUE U Brbmorexa LIOK
XHMHUECKHE CBOTICTBA, TIONyHeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢pocdaToB B KaUeCTBE

34 MUHEPATBHBIX yz[06peHI:H71. Bu6nuoreka [IOK
3arpsA3HeHHE PUPOSTHON CPe/IbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHEHHE B

35 npupoe, PU3NIECKUE U XUMHIECKHE Brbmorera [IOK
CBOICTRA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpundeckue u bubnmnoreka [JOK

36 XMMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosoruyeckue mpoodaemsl,

CBsI3aHHBIE C OKcHIOM yriaepoaa (1V)
. bubnuorexa [JOK

31 YronbHas KUCIIOTa 1 ¢ comu https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHne yrieKucioro rasa. Bu6moreka [JOK

KauectBenHas peakius Ha
KapOoHaTHOH"

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




[TepBoHauanbHBIE MOHATUS 00

39 OpraHMYEeCKHX BEIIECTBAX KaK O bubmuorexa TIOK
COE/IMHEHMAX YITEpOa https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK

40 Kpemsuii 1 ero coepuueHus https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne

i SKCHEPUMEHTAIBHBIX 33]a4 110 TEME Bu6moreka [JOK
«BacHeH1ne HEMETAILIBI 1 MX https://m.edso0.ru/00ae0bf2
COEIMHEHUS
Kontponbnas paborta Ne3 o teme

42 «Baxneiue HeMeTaIUIbI U UX bu6morexa [HOK
COC/TMHEHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB.

13 Merannuueckas CBA3b U Bu6miorexa IOK
MeTaJuIMuecKasi KpucTauinueckas https://m.edso0.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOWCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKHUI P bubnuorexa TIOK
HaNpsUKEHUH METAIOB https://m.edso00.ru/00ae1156
O61mue crocoObl MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus mo

45 YPaBHEHUSM XUMUYECKUX PEaKIU, bu6mmorexa IIOK

€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuMecH

https://m.edsoo.ru/00ael1156




bubmuoreka [JOK

46 Lorsrue 0 kOppos METALIOR https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 IlenodHbIe METALIEI https://m.eds00.ru/00ae14h2
OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
48 KaJus https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
49 KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubnuoreka [IOK
50 BaxHeAIIAe COEMHCHHA KallbLHs https://m.eds00.ru/00ae15e8
O000I11IeHNE U CUCTEMATU3AIUS
o1 3HAHUU
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmuorexa [JOK
52 YCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOJIBI M METOIBI €€ brbmorexa LIOK
yerpaneHus” https://m.edsoo.ru/00aelae8
5 bu6mmoreka [IOK
54 ATIOMUHUH https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
55 THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edso00.ru/00ael1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeje3a bubnmoreka [JOK

(1) u xene3a (111)

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




O000111eHNE U CUCTEMATU3ALMS

58 3HaAHUHI

[TpakTuueckas padora Ne 7. Pemenue
o 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe Bu6nuoreka [IOK

5 .
«Baxnei1me MeTaIbl 1 uX https://m.edsoo.ru/00ae3de8
COCJTMHEHUS
Brruncnenus o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, eCIH OJNH U3
peareHToB J1aH B U30BITKE WU BuGnnorexa LIOK

60 COAEPKUT NPUMECH. Bbraucienus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOTyKTa
peaxkuu
O000111eHNEe U CUCTEMATU3ALIS

61 3HAHUHI
KonTponbHnas pabora Ne4 o teme

62 «BaxxHenmme MeTauibl U uX
COEIMHEHUS»
Bemectra u MaTepHalIbl B bubnuorexa [JOK

63 IIOBCEIHEBHOU KU3HU UeJI0BEeKa https://m.edsoo0.ru/00ae3f50
XHUMHUYECKOE 3arps3HEHNE bubnnorexa [JOK

64 OKpYXaIoIIeH Cpeabl https://m.edso00.ru/00ae4270
Ponb xumuu B pelieHuu bubnuoreka [IOK

65 HKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
Peseprubrit ypok. O6001eHNE U bubnuorexa [JOK

66 cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [JOK




CUCTEMAaTHU3al U 3HaAaHUN

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

PesepBueiit ypok. O600mIeHNE U bubmmoreka [JOK
68 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

» Xumusi, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIECTBO
«M3marensctBo «IIpocBemenne»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO

«HB,Z[&TCJIBCTBO ((HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
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