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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNpHONl  HpOrpaMmMbl ~ OCHOBHOI'O o0riero o0pa3oBaHus,
npencraBieHHbix B PI'OC OO0, a Takke Ha oCHOBe (eaepaabHON pabouei
IpOrpaMMbl BOCIHTAHUS M C Y4€TOM KOHIENIMH MpernofaBaHus y4eOHOTro
npeaMmera  «XHMHS» B 00pa3oBaTelIbHbIX — opraHu3auusx Poccuiickoit
denepanni.

[Iporpamma no xumuu [a€T NpeACTaBICHUE O LEAX, OOLIEH CTpareruu
oOydeHusi, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCA CPEACTBAMHU Y4eOHOTO
OpeiIMeTa,  yCTaHABIMBAaeT  00s3aTEIbHOE  MPEIMETHOE  COJIEp KaHHE,
IpeIyCMaTpUBAET PACIPEIEIICHHE €ro 0 KjaccaM M CTPYKTypUpOBaHHUE IO
paszenaM M TeMaM IpOrpaMMbl MO XUMHH, OINpPEAENAeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKU COJIEp KAHMS, PEKOMEHYEMYIO
NOCJIEJOBATENbHOCTh M3YYEHUS] XUMHUU C YYETOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4Y€OHOro Ipolecca, BO3PaCTHBIX
0COOCHHOCTEM OOy4Yarommxcs, OINpeeasieT BO3MOXKHOCTH IMpeaMera s
peanm3anuu TpeOOBaHMI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOUW 00pa30BaTeIbHOM
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TpeOOBaHUI
K pe3yJbTaraM OOydYeHHs XMMHHM Ha YPOBHE LENEeH M3ydeHus NpeaMmeTa u
OCHOBHBIX BHUJOB y4e€OHO-NIO3HABATEIBHON MEATEIBHOCTH OOYYaromerocs o
OCBOEHMIO YU4E€OHOr0 COJEPIKAHMUS.

3HaHWE XWMHU CIYXHT OCHOBOH Il (POPMHUPOBAHUS MHPOBO33PEHUS
oOyyJaronierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAKHYIO
poJb urparoT GopMHUpyeMble XUMHUEH TPEICTABICHUS O B3aUMOIPEBPAICHHUSIX
SHEPruu M 00 HBOJIIOIMU BEIIECTB B MPUPOAC, O MyTAX PEIICHUS TII0OaTbHBIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
MUIIEBON M 9KOJOTHYECKON O€30MacHOCTH, IPOOIEM 3IpaBOOXPAHECHHS.

N3yuenne xumunn:

CIIOCOOCTBYET —peaju3allMd  BO3MOXKHOCTEH Ui CaMOpa3BUTUA U
dopMupoBaHUs KyJIbTypbl JUYHOCTH, €& oO0med u (QyHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (pOpMHpOBaHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HUX CAMOCTOSITENFHOM y4eOHOW N1eATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEA0BATENbCKUX YMEHHM, HEOOXOIHWMBIX KaK B
MIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHOMN JAEATEIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIJa HA €AMHCTBO TMPUPOJBI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TalioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH
00yyaroImmxcs;

croco6cTByeT (POPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAayYHbIM 3HAHMSAM, K TMPUPOJE, K 4YEIOBEKYy, BHOCHUT CBOW BKJIaJ B
JKOJIOTMYECKOE 00pa30BaHue 00yHYaroIUXCsl.

JlanHble HampaBiIeHUs] B OOYYEHUH XMMHU 00ECTIeUMBAIOTCS crienn(UKon
colepKaHUsl y4yeOHOro TMpeAMETa, KOTOPBIA SIBISIETCS  I1€1arOrn4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 001€ro oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOLIMMHUCS CHUCTEMbl NEPBOHAYAJIBHBIX IMOHSATUH XHMHH,



OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OT/AENIbHBIX 3HAUYUMBIX MOHSITUH
OPraHUYECKON XHMUHU.

CTtpykTypa coaep:KaHHs MPOrpaMMbl [0 XUMUU c(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzyueHuro. CouepKaHUe CKIIAJIbIBAETCS U3 CUCTEMBI
MNOHSATUA O XMMHUYECKOM D3JIEMEHTE U BEUIECTBE U CHUCTEMbl MOHSATUUA O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbI II0
OPUHIMIY [OCJIEI0BAaTEIbHOIO pPa3BUTUS 3HAHMI HAa OCHOBE TEOPETHYECKHUX
IPEICTAaBIEHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /. M. MenaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— MPEACTaBICHUN 00 3JIEKTPOJUTUYECKOM JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pacCMaTPHUBAIOTCA HA OCHOBE SMIIUPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEI0BATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBIMOJHSASA (DYHKOUM  OOBSICHEHUS U
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIO
MPUMEHEHUS U TOJTYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHH CHOCOOCTBYeT (POPMHPOBAHUIO
IPEACTABICHAS O XUMHWYECKOW COCTABJIAIOIIEM HAay4HOM KAPTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM MPUPOAbI, HEHHOCTHOIO OTHOIIECHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IO3HaHus B Hayke. M3yueHne XUMuu OpoucxXoauT ¢ IPUBICYEHUEM
3HAHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroUUid MUpy,
«bwuomnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy w3yueHWHM XUMHUU TPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HAyKM Kak 00JIacTU  COBPEMEHHOIO  €CTECTBO3HAHMS,
IPAKTUYECKON JIESITEIbHOCTH YEJOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOIl KyJbTYphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (HOPMHUPOBAHHH
CHUCTEMbl XMUMHUYECKUX 3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIICHH MHPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B IPUOOIIEHUN K HAyYHBIM METOJAM IMO3HAHUS MpU
U3YUYEHUH BEHIECTB M XUMHUYECKUX pEakiui, B (POPMHUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUW M HMX MNPUMEHEHUH B Yy4EeOHO-IO3HABATEIbHOU H
y4eOHO-HUCCIIEOBATENbCKON N1€ATEIbHOCTH, OCBOEHUM MpPaBHJI 0OE€30MacHOro
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHH Ha YpPOBHE OCHOBHOTO O0OIIero o0pa3oBaHUS
BaKHOE 3HAYEHUE MPUOOPENN TaKUE LETH, KaK:

— (GOopMHpOBaHWE WHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTENbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YEHHs Ha CHCTEMAaTHYECKOE MPHUOOIICHHE
oOyJaronmxcst K caMOCTOSITEIbHONW MO3HABATEIBHON NIEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

—  ofecreyeHne  YCJOBMi,  CIIOCOOCTBYIOIIMX  NPHUOOPETEHHUIO
OOyJaronuMMuUCsl  OMbITa  Pa3HOOOPA3HOW  JEATEIBHOCTH, TO3HAHUS U
CaMOITO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIINI), WMEIOIINX
YHUBEPCAIbHOE 3HAYEHHUE JIJISl PA3JIMYHBIX BUIOB ACSATEILHOCTH;

— ¢opmupoBanue o0MmEeH (QYHKIIMOHATILHOH H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSICHATh W OIICHUBATH SIBJICHHUS



OKPY’KaIOIIEer0 MUPA, WCTOIL3Ysl 3HAHUS M OIBIT, MOJYYCHHBIC MPU M3yUYCHUU
XUMUH, TMPUMEHATh UX TPHU PEIICHWH MPOOJIeM B TOBCEIHEBHOW JXKU3HU U
TPYZIOBOU EATEIIBHOCTH;

— ¢opMupoBaHue y OOy4YarOUMXCAd TyMaHUCTUYECKUX OTHOUICHHH,
MOHUMAHUS I[EHHOCTH XWMHYECKHX 3HAHWHN HJis BBIPAOOTKH SKOJOTUYECKU
€JIeCO00Pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B IIENAX
COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHUBAIUHA K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbBIOOpY Tmpoduiass u  HampaBICHHOCTH
JAIbHENIIEro 00y4JeHusl.

JlaGopaTopHble U MpakTUUYEeCKHe padOThl Ha YPOKAaX XUMHUU BBITIOTHSIOTCS
C MpPUMEHEHHEM 000pYyIOBaHMS IIEHTpa 00pa30BaHUSI €CTECTBEHHO-HAYYHOU H
TEXHOJOTMYECKON HalpaBiIeHHOCTH “Touka pocTta”

OOmee YHCIO 4YacoB, OTBEAEHHBIX JUISI M3YyUYEHUS XUMHUH Ha YpPOBHE
OCHOBHOT'O 00111€er0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hezento), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEP XAHME OBYYEHUA

8 KUIACC

IlepBoHayaIbHBIE XUMHYECKHE MIOHATHSA

[Ipenmer xumuu. Ponp XMMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. dHU3NUYECKUE CBOWCTBA BELIECTB. ATrpEraTHOE COCTOSTHUE
BewecTB. [IoHATHE 0 MeTOAAaX MO3HAHUS B XUMHH. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3iesieHus: CMeCei.

ATOMBI ¥ MOJEKyJbl. XUMHUYECKHE 31eMEHThl. CHUMBOJIBI XMUMHUYECKHX
anemMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckass (opmyna. BameHTHOCTh aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA coOcTaBa BemecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocuTeNbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi J0J11 XUMHYECKOTr0 3JIEMEHTa
B COEIMHEHUH.

KomnuectBo BemecrBa. Mons. MonsspHas wMacca. B3anmocBs3b
KOJIMYECTBA, MAacChl U YHUCIAa CTPYKTYPHBIX €AWHMI] BewiecTBa. Pacuérel mo
dbopMynaM XUMUYECKUX COCTMHEHUH.

®dusnyeckue M XUMHYECKHE SBJICHUA. XHMHUYECKas peakuus U e€
OPU3HAKU. 3aKOH COXPAHEHHMS MAacChl BEUIECTB. XHWMHUYECKHE YPABHEHHS.
Krnaccudukanus XuMHUIECKUX peakiunil (COSIMHEHUS, PA3I0KECHHS, 3aMEIIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH TMOCYA0H, nMpaBuiIaMu paboTsl B 1a00paTopuu
U npuéMamMu oOpameHus ¢ Ja00paTOPHBIM OOOpPYJOBaHUEM, H3YyYCHHE U
omucaHne (PU3MUECKHX CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB,
HaOmtoieHne (pu3nyeckux (MIaBJIeHUE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa
B CTYyIKE€, KUIIEHHME M KOHJIEHCAllUs BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
MpPOKaJMBAHUE MEIHOW MPOBOJOKHU, B3aUMOJCIHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIOJEHWE M ONHMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3nokeHue caxapa, B3auMOJCHCTBHE CEPHOU KUCIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xene3a ¢ pactBopom coiu meau (II), n3yuenne cnocoOoB pa3aeieHust CMECei: ¢
NOMOIIBIO  MarHuTta,  (QWIbTPOBAaHWE,  BbINApPUBAHWE,  JUCTUIUIALIMS,
xpomatorpadus, TPOBEICHHE OYMCTKA MOBAPEHHOW CONM, HAONIOACHHE U
ONMCAHUE PE3YJIbTATOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpaHEHUs MacChl, CO3/IaHUE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BakHeiilue npeacTaBuTe/ M HEOPraHMIEeCKNX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopos — 3jieMeHT U mpocToe
BemiecTBo. Haxoxaenune kuciaopoja B Mpupone, (PU3UUYECKHE U XUMUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoOb!
NOJyYeHUs] KHUCIOopoAa B jabopaTopuu ¥ MpOMBIIIEHHOCTH. KpyroBopot
KHciopoza B npupojae. O30H — alIOTponHasi MOAU(PUKALMS KUCIOPO/IaA.

TennoBoit 3pPexT XUMUYIECKOi peakinuu, TePMOXUMUYIECKUE YpaBHEHUS,
9K30- M 3HJIOTEPMHYECKHE peakuuu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHHE
BO3/yXa, YCHJIEHHNE TTAPHUKOBOTO 3P QeKTa, pa3pylIeHuEe 030HOBOTO CIIOA.

Bopopon — smemeHT m mpocrtoe BemecTBo. Haxoxaenwe Bomgopona B
npuposie, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOObI
nosyuyeHus. Kucnorsl u conu.

MousipHbIil 00BEM ra30B. Pacy€Tsl 10 XUMUYECKUM YPaBHEHUSAM.



@dusnueckne cBoWcTBa BOAbl. Boma kak pactBoputTens. PacTBOpBIL
HacellmeHHbIe M HEHACBHILIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass nmons BemiecTsa B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posb pacTBOpoB B NMpUPOAE U B KHU3HU yenoBeka. KpyroBopot
BOJBI B IPUPOJE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Knaccndukarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. PU3MUECKHME W XUMUYECKHE
CBONMCTBA OKCUJOB. [lonydeHne OKCUIoB.

OcHoBanus. Krnaccudukanuss OcHOBaHM: MHIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuN. PU3NYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUH.

Kucnoter. Knaccuduxanus kuciaor. Homenknarypa kucnot. ®Ousnueckue
Y XUMHYECKHE CBOMCTBAa KUCIOT. Pan aktuBHOocTHM MmetaimoB H. H. bekerosa.
[Tonydenue KucCioT.

Comu. Homenknatypa coseil. ®Pu3nMyecKkue U XUMHUYECKHE CBOMCTBA
conen. [lomyuenue coiei.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPENEICHNE COACP/KAHUSA KHCIOpPOJa B  BO3IYyXE,
NOJIyYeHHE, COOMpaHHe, pPACHO3HABAaHWE W HU3YUYEHHE CBOWMCTB KHUCIOPOJA,
HAOJIFOICHUE  B3aUMOJCMCTBUS  BEUIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HMKHOBEHUSI W IMpPEKpalleHus TopeHus (1okapa), O3HAKOMIIEHHE C
oOpasllaMu OKCHJIOB W OIMCAaHWE WX CBOWCTB, TOJyYECHHE, COOMpaHHeE,
pacro3HaBaHWE€ U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOJICHCTBHE
BoJI0poJa ¢ okcuaoM Meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmogeHne oOpa3loB BEHIECTB KOJIMYECTBOM | MOIb, HCClIeIOBaHHUE
OCOOEHHOCTEM PAacTBOPEHHsS BEUIECTB C PA3MYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEH PaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJIbI C METaNIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), UCCIEAOBAHUE O0OpPa3L0OB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIIACCOB, HAOIIOJEHUE H3MEHEHUs
OKpaCKM HWHIMKAaTOpPOB B pPAacTBOpax KHCJIOT W IIEJI0Yer, H3y4YEHHUe
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT €
METAJUIAMU, PEAKLNI HEUTpaIU3aluy, ITOTy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHME OJHOIO0 METaJula JPYTMM M3 pacTBOpa COJIH, pEUICHUe
IKCIIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxHeilne Kiacchl HEOPraHMYECKUX
COCAMHEHUI».

Iepuognuecknit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHUX
jaemenToB JI. . MenneaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OxkucANTEeTbHO-BOCCTAHOBUTEIbHBbIE PeaKIIUU

[TepBbie MOMBITKU KiIacCU(PUKAIMA XUMHUYECKUX 3JeMeHTOB. [loHsitue o
rpyInmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U WICIOYHO3EMENIbHBIE METAJLIBI,
raJloreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIe
OKCH/JIbI U TUAPOKCHIBL.

[Tepunonnueckuit 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
N. W. Menneneea. KoporkomepuogHass W JJIWHHONEPHOIHAS (DOPMBI
[lepuoanueckoit cuctembl xumudeckux osjemeHtoB J[. . MeHnneneena.
[lepuonsl u rpynnbl. OU3HMYECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
NEPUOJA U TPYNIbI AIEMEHTA.



Crpoenne atomoB. CocrtaB aTtoMHbIX saep. M30Tombl. DJIEKTPOHBI
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnogmueckon cucremsl J[. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 110 €ro MojoxeHuto B [lepuonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAININYECKUX CBOMCTB IO IPYMIIaM U MEPUOJAM.

3nauenue Ilepuoamueckoro 3axkoHa u llepuomnueckoil  cUCTEMBI
XUMHYECKUX DJIEMEHTOB U1 Pa3BUTHUS HayKy U npaktuku. /. 1. Mennenees —
YYEHBIN U TPAXKIAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHas YW HEMOJIIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHA. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE — PEAKIIHH.
[Ipoueccsl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3loB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHJA LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA
(ropeHue, peakiuy pa3aoKeHUsI, COEAMHEHUS).

Meosicnpedmemmnuie céasu

Peanuzanus mMexXnpeaMeTHbIX CBs3el MPU M3YYEHHM XMMHH B 8 Kilacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
NOHATUH, TaK W TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUIA OTAEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE TMOHSATHS: Hay4HbI (PakT, THUIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKauus, MEePUOJAUYHOCTD,
HaA0JII0/ICHNE, SKCIIEPUMEHT, MOCIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH]I,
U30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUYECKU 3apsil, BELIECTBO,
TeNo, 00BEM, arperaTHoe€ COCTOSIHME BEIeCTBa, ra3, (U3NYECKUE BEITUYMHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, TUTAHETHI, 3B€3b1, COMHILE.

buonorus: gporocunres, apixanue, Onocdepa.

I'eorpadus: armocdepa, rumpocdepa, MuHEpaabl, TOPHBIE MOPOIHI,
NI0JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHMYeECKasi peaKkIHs

[lepuoanueckuii 3akoH. [lepuoguyueckass cucteMa XUMHUYECKHUX 3JIEMEHTOB
. . Menpneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KalblUusid H HX
COCAVMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM 3JJIEMEHTOB B llepmoamueckon
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHne BemEecTBa: BUAbl XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAUINYECKON PEIIETKH
¥ BHJa XUMHYECKOU CBA3U.

Knaccupukanms ©  HOMEHKIaTypa  HEOPraHMYECKUX  BEIIECTB.
XVWMHUYECKHE CBOMCTBAa BELIECTB, OTHOCAIIMXCS K pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHNI, TCHETHUECKAas CBSA3b HEOPIraHMYECKUX BEILIECTB.

Knaccudpukanus XUMHUECKUX pPeaKIMid MO Pa3IuYHbIM IpU3HAKaM (1o
YHCIy U COCTAaBYy YYacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUNIOBOMY 3 (eKTy,
0 H3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKUX  DJIEMEHTOB, IO
00paTUMOCTH, TIO YYaCTHUIO KaTaliu3aTopa). IJK30- U IHAOTEPMHUECKHUE
pEeakLMH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopoctn xummdeckoil peakiuu. [loHaTne 006 0OpaTUMBIX U
HEOOpATUMBIX XUMHYECKUX peaknusax. [loHsTHE O TOMOTEHHBIX U
reTeporeHHbix peakuusx. llonstue o karanuze. lloHsiTHE O XHUMUYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pPEakluu Hu
MOJIOKEHHE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIC  PEAKIIUU, JJICKTPOHHBIN  OayiaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocraBieHUE  ypaBHEHHUM
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUA C UCIOIb30BAaHUEM METOJIA
JIEKTPOHHOTO OaJlaHca.

Teopust ~ 2JIEKTPOJUTUYECKON  TUCCOUMALMU.  ODJEKTPOJUTBI U
HEeANeKTponuThl. KaThoHBI, aHMOHBI. MeXaHU3M AMCCOLMAIMUA BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOU cBsizU. CreneHb auccouuanuu. CUiibHbIE U
cma0ble SIIEKTPOJIUTHI.

Peakuuu wnoHHOro OOMEHa. YCIOBUS NPOTEKAHUS PEAKIHMA HOHHOTO
oOMeHa, MOJIHBIE M COKpall€¢HHbIE HOHHBIC ypaBHEHHs peakuuid. CBoiicTBa
KHCJIOT, OCHOBaHHMM U COJI€l B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON
nucconuannu. KadecTBeHHbIE peakuu Ha MOHBL. [IoHATHE O THAPOIH3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJIECNSAMHU KPUCTAINIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa W amMasa), CIOKHBIX BEIIECTB
(xmopuma HaTpuisl), HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU
peaknmuu  OT  BO3JCWUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCICIOBAHUE
JIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MpPOLECCa JUCCOLUMALUU KHUCIOT,
IEeJIOUEH U coJieil (BO3MOKHO HUCIIOIb30BaHNUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKHA MPOTEKAHUS PEAKIIM MOHHOTO 0OMEHa
(oOpazoBanue ocaaka, BBIICICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHA
(ropenue, peakuuun Pa3JIOKEHNUs, COEJIMHEHHS ), pacro3HaBaHHE
HEOPraHUYECKUX BEIIECTB C IOMOIIBI0O KAYECTBEHHBIX PEaKIMil Ha HWOHBI,
pelIeHrEe SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJuibl U MX COeIMHEHUS

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue U Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHWMHUYECKHME CBOMCTBA Ha MOPUMEPE XJopa
(B3auMO/ICIICTBHE C MeETallylaMU, HEMETa/llaMH, IiesodaMu). XJIOPOBOAOPO.
ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOTyUYEHHE, IPUMEHEHUE. [leiicTBue
XJIOpa U XJIOPOBOJIOPOAA HA OPraHU3M 4YEJIOBeKa. BakHEWIHe XJIOpUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

OO6mrast  xapaktepuctuka odyeMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIC cTeneHn okucieHus. CTpoenne u Gunyeckue
CBOMCTBAa MPOCTHIX BEHIECTB — KUCIOpPOJa U Cephbl. AJTOTPOIHbIC
MoU(UKAIIMKA KHCIOPOAa U cepbl. XMMHUUECKHe CBOMCTBa cepbl. CepoBOAOPOI,
cTpoeHue, (U3MYECKHE U XUMUYECKHe cBoucTBa. OKcCUABI Cepbl  Kak
MPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa, (U3UYECKUE W
XUMHUYECKUE CBOMcTBa (OOIIME Kak MpPeACTaBUTENs Kilacca KUCIOT W
crennduyeckre). XUMUYECKUE PEAKIINH, JIeKalllie B OCHOBE MPOMBIIIJIEHHOTO
criocoba mosyueHusi cepHoil kuciothl. [Ipumenenue cepHoit kuciotel. Coiu
CEpPHOW KHCJIOTHI, KAUECTBEHHAS PEaKIus Ha CynbdaT-uoH. HaxoxaeHnue cepsl
U €€ COEUHEHUMN B NpHUpOoJe. XUMUUYECKOE 3arpsi3HEHHE OKPYXKAIOLEH cpeibl
COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIU, 3arPA3HEHHUE BO3/1yXa U BOJAOEMOB),
CIIOCOOBI €ro MPeI0TBPALICHUS.



O6mas xapakTepucTuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHA. A30T, pacnpoCTpaHEHHE B
npupojie, hpusnueckue U XuMuueckue cporctBa. KpyroBopot azora B nmpupoze.
AMMHaK, ero GpU3UIECKHEe 1 XUMUYECKHE CBOICTBA, MOJIyICHUE U IIPHMCHEHHE.
Comu aMMOHHMSI, MX (QU3MYCCKHE W XHMHYECKHE CBOWCTBA, IPUMCHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHUSA. A30THasi KHCJIOTa, €€ MOIy4YeHHeE,
dbusznuecknue W XUMUYECKHE CBOWCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KUCIOT U cnenuduueckue). VMcnonb3oBaHUE HUTPATOB U COJEH aMMOHHS B
KauyeCTBE MUHEPAIbHBIX YAOOpeHUIl. XUMHUECKOE 3arpsi3HEHHUE OKPYKaroIen
cpeabl COeAMHEHUAMU a30Ta (KUCIOTHBIE T0XKH, 3arPSI3HEHUE BO3AyXa, MOYBbI
u BonoémoB). Pocdop, amnorponHsie Moaudukauu docdopa, Gusnveckue u
xumudeckue cBorctBa. Oxcma  dochopa (V) um  dochopHas Kuciora,
dbu3nUecKre 1 XMMUYECKUE CBOMCTBA, oirydeHue. Mcnons3oBanue ¢pocdaToB B
KaueCTBE MUHEPAIIbHBIX yI00pPEHUM.

O6mas  xapakrtepuctuka s1eMeHToB [VA-rpynmel.  OcoGeHHOCTH
CTPOCHUSI AaTOMOB, XapaKTEPHbIE CTENIEHU OKHUCJICHUS. YTJIEPO]l, aJNIOTPOIHbIC
MOMU(UKAINKA, PACTIPOCTPAHCHHE B TPHUPOAC, (HU3UYECKHE W XUMUYECKUE
cBorictBa. Ancopbuus. KpyroBopot yriepona B npupoje. Okcuabl yriaepoaa,
uX (QU3NYeCKne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA >KMBBIC OPTaHU3MBI,
MOJIyYE€HUE U NMPUMEHEHUE. DKOJIOTUYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a riao0ambHOrO MNOTEIUIEHUS KIMMATa, MAapHUKOBBII
abdexT. YrompHas KuciaoTa W €€ Ccolr, UX (PU3NYECKHEe U XUMUYECKUC
CBONCTBa, MojydeHue W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTA U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATUST 00 OpPraHUYECKUX BEHIECTBAX Kak O
COCAMHEHUSX yriepoja (MeTaH, 3TaH, dTWJICH, alleTUJIEH, 3TAHOJ, TJIUIEPHH,
yKCyCcHast Kuciota). llpupogHble HCTOYHUKH  YIIIEBOAOPOAOB  (YroJib,
IPUPOJIHBINA ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY
U TPOMBINLIEHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaX,
Oesikax, yrieBoJax — U UX pOJIM B KU3HU YesoBeka. MarepualibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHUE CBOICTBA, MOJYyYCHHE U
npumeHenue. CoenuHeHus KpemMHUs B mpupoze. OOmme mpeactaBieHus o0
okcuie kpeMuus (IV) u kpemaueBoi kuciore. CUIIMKAThI, UX UCIOJI30BAHUE B
OBITY, B IPOMBINUICHHOCTH. BaxxHelilve CTpOuTEIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [Ipo0aemMbr 6€3011acHOTO UCIIOTh30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3yuyeHHE OOpa3lO0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTHI, IPOBEJICHUE KAU€CTBEHHBIX PEAKIIUI HA XJIOPUJI-UOHBI U HAOIIOJICHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)xaronme GU3NIeCKue U XUMUIECKUE
CBOMCTBa TAQJIOI€HOB M WX COEIWHEHHA (BO3MOYKHO HCHOJb30BAHHE
BHJICOMATEpUAIIOB), O3HAKOMJICHHE C o6pa3uaM1/1 XJOpUA0B (TajJOreHUIOB),
O3HAKOMJIEHME C oOpa3namMud cepbl U €€ COEOUHEHUSIMU (BO3MOXKHO
UCTIOJIb30BAaHUE BHUAECOMATEpUajoB), HaOMIOJeHHE TMpolecca OOyTIUBaHUS
caxapa mnoJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YyYEHUE
XUMHYECKHUX  CBOMCTB  pa30aBICHHONM CEPHOM  KHCIOTHI, IIPOBCIICHHE
KaueCTBCHHOW peakiud Ha CyabpaT-nOH W HaOMIoAcHUE TNpu3HaKa ef
IPOTEKaHMs, O3HaKOMJIEHHE ¢ (PM3MYECKUMU CBOWCTBaMH a3oTa, pochopa n nx
COETUHEHUN (BO3MOXXKHO HCIOJB30BaHUE BHUACOMATEpUaOB), oOpa3laMu



a30THBIX U (POCPOPHBIX yIOOPEHMUIA, TTOTyICHHE, COONpaHne, pacliO3HABaHUE H
M3y4YEHUE CBOMCTB aMMHUAKa, IMPOBEIACHHUE KAYECTBEHHBIX DPEAKUUMWA HA HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHHUE TPHU3HAKOB WX MPOTEKAHWUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C MENbIO (BO3MOXKHO
UCIIOJb30BAaHUE BUACOMATEPUATIOB), HU3YUECHHE MOJCNIEeH KpPUCTALITUYECKUX
pem€Tok anmasa, rpadura, QyuiepeHa, O3HAKOMJIEHHE C MPOILECCOM
azCcopOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOTa3a, MOJydYeHHe, COOMpAaHHE, PACIIO3HABAHWUE W W3YYCHHE CBOMWCTB
VTIEKUCIIOTO Ta3a, MPOBEJACHUE KAYeCTBEHHBIX pEAKIUMid Ha KapOoOHAT W
CUJINKAT-HOHBbl W W3yYEHUE MNPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIICHUE C
NPOAYKIIMEN CHJIMKATHOW MNPOMBIIIJIEHHOCTH, PEUIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenmme HeMEeTallIbl U UX COSIUHEHUSD.

MeTaJibl 4 MX COeIMHEHUS

OOmasi xapakTepUCTHKAa XUMHUYECKMX JJIEMEHTOB — METaUIOB Ha
OCHOBAaHUWH UX IOJ0XKEHUS B [lepronueckon cucreMe XUMUYECKUX AJIEMEHTOB
1. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKasi pelI€TKa. DICKTPOXUMHUUECKUN Pl
HanpspDKEHUM MeTauioB. PU3MYECKMEe M XUMHYECKHE CBOWMCTBA METAIUIOB.
O6mme crocoObl monydeHuss MeTawioB. lIoHATHE O KOppPO3MM METAILIOB,
OCHOBHBIE CIIOCOOBI 3amIMTBl MX OT Koppo3ud. CruiaBel (CTajlb, YYIYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITINICHHOCTH.

[llemoynpie  Metayuibl:  nosiokeHne B llepuommueckon  cucreme
xuMudeckux aneMeHToB /. 1. Menneneesa, cTpoeHME UX aTOMOB, HaX0XKIEHUE
B mnpupojsie. Ouznueckue M XHUMHUYECKHE CBOWMCTBA (Ha MpPUMEpPE HATpUd U
kanust). Okcuabl U THAPOKCHABI HAaTpus W Kanus. [IpuMeHeHue Ieno4YHbIX
METAJUIOB U UX COEAUHECHUM.

[[lenouyHO3€MENbHBIE METAJUIBI MAarHuid W KaJIbIUW: IMIOJOXEHHUE B
[lepuomnueckoit cucreme xumuueckux osnemeHTtoB Jl. WM. Menaeneesa,
CTPOEHHE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OHU3NUECKHE U XHUMUYECKHE
CBOMCTBAa MarHus W Kaibllds. BakHeline coeauHEeHHs Kaiablius (OKCH,
TUAPOKCHU]I, COJHN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHAN: noJiokeHne B llepuonnueckom cucTeME  XMMMYECKHX
anementoB JI. M. MeHnneneeBa, cTpoeHue aroma, HaXOXKICHHE B IPUPOJE.
duspdeckne M XUMHUYCCKHE CBOMCTBA alMiOMHHHSA. AMQGOTEpPHBIC CBOMCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kene3o: nonoxenne B [leproanueckon cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHne atoma, HaxoxaeHue B npupone. Ousnueckue u
XUMHYECKUEe CBOMCTBa xene3a. Okcuabl, ruipokcusibl u conu xenesa (1) u
xenesa (III), ux cocra, CBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C OOpa3laMH METAUIOB U CIUIABOB, UX (PU3NYECKUMHU
CBOWCTBaMH, HW3YYEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOJIECHCTBUS OKCH]IA
KaJIbIIUS U HATpUs C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPHUANIOB),
VICCIIEIOBAaHHUE CBOWCTB KECTKOW BOJBI, TPOLIECCA TOPEHUS KEII€3a B KUCIOPOJIE
(BO3MOXKHO UCIIOJB30BAaHUE BHJICOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIIUM HAa MOHBI: MarHusl, KJIbIUS, aTIOMUHUS, [IUHKA, Keje3a
(I) u xene3za (IlI), menu (II), HaOmromeHWe UM oONKMCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpUs, Kaaus M Kaiublus (BO3MOXKHO
UCIIOIb30BaHUE BHUAEOMATEPHUAIOB), HCCieAoBaHUE aM(pOTEPHBIX CBOMICTB



TUAPOKCHIA ANTIOMUHUSA U THMAPOKCHIA LUHKA, PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenmme MeTauibl U UX COCAUHECHUS.

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemecTBa n Marepuainbsl B MOBCEJHEBHOW XKM3HU 4YeJIOBEKa. be3zomacHoe
MCIIOJIb30BAaHUE BEIECTB U XUMHUYECKHUX peakuuil B ObITy. [lepBas momoiup npu
XUMUYECKUX 0KOTax U OTPaBICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (MpeaenbHas JOMyCTUMast
KOHIIEHTpamusi  Bemiects, panee — [IJIK). Ponp xumMum B penieHuun
IKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pas3oB MaTePHAIIOB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIUMEPHbBIE
MaTepuarbl).

Mesxcnpeomemunle cea3u

Peanmsanust mexnpeaMeTHbIX CBA3EH NPU M3YyYEHMM XMMUU B 9 Kiacce
OCYLIECTBJISIETCS Yepe3 MCIOJIb30BaAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHSATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH i1 OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KIacCUpUKalusi, MNEePUOIUYHOCTb, HAOIIOJCHNUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJEINb, SIBJECHUE, MMAPHUKOBBIN
3¢ (HEKT, TEXHOJIOTHSI, MATEPUATIBL.

®dusnka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNBI, PaJUOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYITPOBOJTHUKH, JUDJICKTPUKH, (DOTOIIEMEHT, BEMIECTBO, TENO, OO0BEM,
arperaTHOe  COCTOSIHME ~ BEUIeCTBA, Ia3,  pacTBOp, pPacTBOPHUMOCTb,
KPUCTAJUINYECKAs] PpEHIETKA, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKocucTeMa, MUHEpaIbHbIE
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MuHEpasbl, TOPHBIE IMOPOIHI,
I10JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOECHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMs JTOCTHTAIOTCA B XoJe¢ OOy4eHHs XUMHH B €IMHCTBE y4eOHOU U
BOCIIUTATENIbHOW  JIEATEIbHOCTH B COOTBETCTBUH C  TPaJULUOHHBIMU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MPaBHJIaMU U HOPMAaMH MOBEJIEHHUS U CIOCOOCTBYIOT
poLeccaM CaMOINO3HaHUA, CAMOPA3BUTHSA U COLUATM3ALUN O0yYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAaUUd U
pacIIMpEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HAYKH B KU3HU COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BJIaJETh JOCTOBEPHOM
uH(popmaein o0 MepeAoBbIX JOCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOM H
OTEUECTBEHHONW XUMHUH, 3aUHTEPECOBAHHOCTH B HAyYHbIX 3HAaHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEICTAaBICHUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO IMOJIE3HOM, y4eOHOMCCIEN0BATENbCKONM, TBOPUYECKON W JIPYTUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JEATEIBHOCTH
IIPY BBINIOJHEHNUN YYEOHBIX, NO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUH XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JaHUM  y4YE€OHBIX  MPOEKTOB,  CTPEMJIEHHS K
B3aMMONIOHUMAHHWIO ¥  B3aUMOIIOMOIIM B  TPOIECCE€ OTOW  ydeOHOM
NEeATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHWE M MOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULNN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33pPEHYECKUE MPEACTABICHHUS O BEIIECTBE U XUMUYECKON PEAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U COCTaBIIAIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPA, IPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOAIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHbIE MOTHBBI, HallpaBJICHHbIE HA MOJIYYEHHE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAUMBbIE JUIsI OOBSICHEHHsS] HAOII0JaeMBbIX IPOLECCOB H
SBJICHUH, MO3HABATEIbHON, MH()OPMALIMOHHOW U YUTATENbCKON KYJIBTYpHI, B
TOM 4YHCIIE HaBBIKOB CaMOCTOSITENIbHON paboThl € Y4eOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JIUTEpPATypoOil, JOCTYIHBIMHM  TEXHUYECKUMHU  CpPEICTBAMH
MH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTepec K OOyYeHHI0 W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEeSATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHSI OOy4EHHUS B
JlanbHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
310pOBbIO, YCTAHOBKU HA 3J0POBBII 00pa3 jKU3HU, OCO3HAHUE IMOCIIEICTBUNA U
HEMpUATHE BPEAHBIX TNPUBBIYEK (YMOTPEOJIEHUSI aJKOTOJs, HAPKOTHKOB,



KypeHHs), HEOOXOAUMOCTH COOJIIOACHHUS MpPaBWI  O€30MaCHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pPEaIbHOM KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY M3Y4YeHHIO Mpodeccuil U TpyJa pa3indHOTrO
poJia, YBaXKEHUE K TPYy U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XUMHH, OCO3HAHHBIM BHIOOD
WHINBUIYATbHOH  TPAeKTOPHH TPOJOJDKEHHUS 00pa3oBaHUS ¢ Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoW NpohecCHOHATBHOW IEATENHPHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, FOTOBHOCTH aJalTHPOBAThCA B MPOPECCHOHATBHOU
cpene;

6) 3K0J10r14eCKOro BOCIMTAHMS

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOILIEHHE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAHUE HEHHOCTH 3I0POBOIO
u Oe3zomacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3znyecKOMy U MCUXUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBui 0O€30MacHOr0 TMOBEAEHUS MpH padoTe C BEUIECTBAMH, a TaKXe B
CUTYALMX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble PU U3YYEHUU XUMUH, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXaWIIEeW NPUPOJHOM Cpenou, i
NOBBIIIEHNS YPOBHSA 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 53KOJOTHYECKHX MpoOJeM U MyTed WX peUIeHHs] MOCPEICTBOM
METOJIOB XMMUH, 3KOJOTHYECKOIO0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHPOBO33pPEHHsSI OOIICHAYYHbIE MOHSATHS (3aKOH, TEOopHs,
OPUHIMN, THUMoTe3a, (akT, CHCTeMa, TMPOIECC, IKCIEPUMEHT W JApYyroe.),
KOTOpBIE HCIIOJNB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M
NO3BOJIIIOT HAa OCHOBE 3HAaHMW M3 OTUX MpeaMeToB  (HopMHupoBaTh
IPEICTAaBICHHE O LEJOCTHOM HAy4yHOH KapTHHE MHpA, M YHUBEpCAJIbHbIE
y4yeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE, PErYJSTUBHBIE),
KOTOpbIE O0ecrneunBaoT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHHH
3HAHWI: paCKphIBaTh CMBICI XUMHYECKUX HMOHIATHI (BBIIEIATh UX XapaKTEepHbIC
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATUSAMH), HCIIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAETIbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHHUS
U KpUTEpPHUH U1 KIACCU(PUKAIUU XUMHUYECKHMX BEHIECTB U XHUMHUYECKUX
peaklMii, YyCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU
U3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AaHAJIOTHUH), AEJIaTh BBIBOJBI U 3AKIIOUECHMUS;

YMEHUE MPUMEHATh B IMPOLECCE IO3HAHMS MOHATHA (TPEIMETHBIE H
METanpeMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCHOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NPEICTaBICHUS — XUMUYECKUN 3HAK (CUMBOJ JIEMEHTa), XUMHUYecKas popmyia
U ypaBHEHHE XUMHYECKON pEaKkluu — IMPHU PEUIeHHH Y4eOHO-TI03HABATEIbHBIX
3aja4, C y4ETOM OSTUX MOJEIBHBIX MPEJICTAaBICHUN  BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPHU3HAKU HU3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M XHMHYECKUX PEAKIUd, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBEHHbIE CBSI3M W NPOTHUBOPEUUS] B
M3Yy4aeMbIX IIpolieccax U sIBICHUSIX.

ba3oBble ucciaenoBareJbCcKie AeHCTBHA:

YMEHHE MCIO0JIb30BAaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAueCTBE OCHOBBI JUIsi (POPMHUPOBAHUSI TUIOTE3bI IO
MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpPUOOPETEHNE OMbITa MO TUTAHUPOBAHUIO, OPTAHU3AIMH W TPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €0 pe3yibTar, (opMyIupoBaTh 0000IIEHUS
U BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIEI0BaHUs, COCTABISATh
OTUYET O MPOJICJIAaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAJTU3UPOBATH W WHTEPHPETUPOBATH WH(OOPMAIUIO
pasNUYHBIX BUAOB U (GOPM TIPEACTABICHHS, TMOIYYaeMYK) W3 Pa3HBIX
VMCTOYHUKOB (HAYYHO-TIOMYJIIPHASl JIMTEpAaTypa XUMHUYECKOTO COJIepKaHMUs,
CIIpaBOYHBbIE mocoOus, pecypchl VHTepHETa), KPUTUYECKH OLICHUBATH
IPOTHUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIE METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
MH(pOpMALIMM U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOJUMBIX ISl BBIIOTHEHUS
y4eOHBIX U MMO3HABATEIbHBIX 3aJ1a4 OMPEACIEHHOTO TUIA, TPUOOPETEHHUE OMbITA
B 00J1aCTH HMCIMOJIb30BaHUSA MH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJIbTYpOH aKTUBHOIO UCIIOIb30BAHUSI PA3JIMYHBIX [MOMCKOBBIX
CHUCTEM, CaMOCTOSITEILHO BBIOMPATh ONTUMAILHYIO (OPMY NPEICTABICHUS
uH(pOpMalIMK YW WILTIOCTPUPOBATH PEIIaEMbIE 3aJa4yll HECI0KHBIMU CXEMaMH,
TuarpaMMaMi, IpyrumMu opmMamu rpaduki ¥ iX KOMOWHAIASMU,

YMEHUE UCIOJIb30BaTh W AHAJIM3UPOBaTh B IIpoliecce YYEOHOUW U
UCCJIEI0BATEIbCKON NEeATEeNbHOCTU uH(opMaIuio 0 BIIUSIHUU
MPOMBIIIJIEHHOCTH, CEJIbCKOrO0 XO34MCTBA M TPAHCIOpPTAa HA COCTOSHUE
OKpY>KaroIllen MPUPOAHOU CPEIbI.

KoMMyHUKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHl (B XoJe auaiora U (WiM) JUCKYCCUH) IO
CYWIECTBY 0OCyXkmaeMoil Tembl, (OPMYyJIUPOBATh CBOU  MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHHUSI TPEACTABIATh I[OJIYYEHHbIE PpE3yJibTaThl IO3HABATEIbLHOM
NEATeNIbHOCTY B YCTHBIX M MHCHbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIepuMeHTa (1abopaTopHOro
OTIbITa, J1a00PaTOPHOI PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MPOEKTA);

yMEHHSI Y4e€OHOro COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  HCCIENOBATENbCKON  JEATEIbHOCTH TMPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uiuii  (oOCyXnmeHus, OOMEH MHEHHSMH, «MO3TOBBIE  IITYPMBD»,
KOOPAWHAIMA COBMECTHBIX JCHCTBH, OINpeNeNeHUue KPUTEPUEB MO OLICHKE
KAaueCcTBa BHITIOJTHEHHON pabOTHI U APyrue).

PeryisiTuBHBIC YHUBEPCAJbHbIE YUYeOHbIE JefiCTBUA:

YMEHHE CaMOCTOSITENIbHO OMNpPEEsATh LEIU JEATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATH, KOHTPOJIUPOBATh U MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENHHOCTD, BRIOMpaTh Hanboee 3pGeKTUBHBIC CIIOCOOBI pereHusT Y4eOHbBIX
U TO3HABaTENbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABJISATh WIIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM AEHUCTBUUA NPU BBINOJHEHUU 33JaHUN C YYETOM



TIOJTYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asiBJICHHOM L€, YMEHHE
WCIIOJIb30BAaTh W AHAJIM3UPOBATh KOHTEKCTBI, NpPEJIaraéMbleé B YCJIOBUH
3a1aHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocraBe npenMeTHBIX pE3yJbTAaTOB IO OCBOECHHUIO OO0SA3aTEIBHOIO

coJiepKaHMs, YCTAHOBIEHHOTO JaHHOUW (enepasbHON pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOUIMMUCS HAyYHbIE 3HAHUS, YMEHHSI M CIIOCOOBI
NeNcTBUN, crenuduueckue g MpeAMETHOW o0macth  «XUMHS, BHIIBI
JNEATEbHOCTH IO IOJYYEHHK) HOBOIO 3HAHUS, €ro HHTEPHPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHuy oOydeHuss B 8 Kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUM:

e PAacKpbIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJAHOPOJIHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS ATOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJSpHAs
Macca, MaccoBas JOJ1 XHMMHYECKOIO JJIEMEHTA B COCAUHEHUH,
MOJIIDHBII ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMAYECKasl PEAKLIHS,
KJIacCU(UKALMs peakUnid: peakliMi COEUHEHUS, PEAKLUU PA3I0KEHNUS,
peakuuy 3aMElIeHMs, peakluu OOMEHa, 3K30- U SHIAOTEPMUYECKHE
peaxIum, TEeIoBoi 3(eKT peakiuu, SAPO aToMa, SMEKTPOHHBIN ClIon
aToMa, aTOMHasg oOpOuTanb, paguyc aromMa, XHUMHUYECKas CBS3b,
MOJSIPHAsT W HENOJIIpHAs KOBAJIEHTHAS CBA3b, MOHHAS CBS3b, HOH,
KAaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJsS BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMsl) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX MOHSATHU U
MIPUMEHSATH THU MTOHATHUS IPHU ONIMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

e HCIONH30BAaTh XHMHYECKYI0 CHMBOJIUKY JUISI COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIU;

e ONpENeNsiTh BAJICHTHOCTh aTOMOB  DJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSAX, CTENEHb OKHUCIECHHS D3JIEMEHTOB B  OHMHapHBIX
COCIMHEHUAX, NMPHUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COeMHEHUN 1Mo (popmyliaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHASI U
MOHHAsA) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpseiBaTh cmbica Ilepunomnueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IIOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX IOJ0XKeHUs B [lepuonnueckon cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e OMNWCHIBATH W XapakTepu3oBaTh Tabmuunyio (opmy [lepmomuueckoit
CUCTEMbl XHMHWYECKUX DJIEMEHTOB: pa3jIuyaTh I[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «nodounas noarpymmna (b-rpynna)», mansie
u OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHSI, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux snementoB JI. .
MenpaeneeBay C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsaj sApa, oOllee 4YHucCIo
JIEKTPOHOB U PACMPEIEICHUE UX MO SJEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIMPOBATh  XMMHUYECKHE  JJIEMEHTHl,  HEOPraHWYECKUE
BEIECTBA, XUMUYECKHE PEAKIINH (10 YHUCTY U COCTABY YYACTBYIOLIUX B
pPEaKIy BEIIECTB, M0 TEIIOBOMY 3G (DeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOICTBA BEILIECTB
pa3sIMYHBIX ~ KJIACCOB,  MOJATBEpPXkAAas  ONUCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;
IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HX
KaYeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKaHUS XHUMHYECKHX
NPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO Qopmyie
COEJIMHEHHUs, MacCOBYIO [OJIF0 BEIIECTBA B pacTBOPE, MIPOBOIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKOHN pEeaKInu;

OPUMEHATh OCHOBHBIE OIEpAlMM MBICIUTENbHON NE€ATEIbHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, 000O0IIeHrne, CHUCTeMaTU3aIuIo,
KJIaCCU(PUKAIUIO, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBA3CH — AJs
U3YYEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKUUW, €CTECTBEHHO-
HayyHble  METOJAbl  TO3HaHWs —  HaONIOIeHHWe, H3MEpPEHUE,
MOJENUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

ClIeIOBaTh IpaBWJaM  IOJb30BaHUS XMMHYECKOM TMOCYylIOM |
7a00paTOpHBIM 00OpYIOBaHMEM, a TakKe MpaBHiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XWMUYECKUX OIBITOB MO MOJYYEHUI0O U COOMpAHUIO
razoo0pa3HbIX BeIIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEAEIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BELLECTBA, [JIJAHUPOBATh U MPOBOJUTh XUMUYECKHUE SKCIEPUMEHTHI 110
pacno3HaBaHHUIO PACTBOPOB WIEJOYEH M KHUCIOT C TOMOUIBIO
WHIUKATOPOB (JaKMyC, (peHOJI(PTATIENH, METUIOPAHXK U IPyTHUE).

KOHLly OoOydeHHs B 9 kJiacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y 00yYarOLIMXCS YMEHHIL:

PacKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TMOHSATHN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHD
OKHCJICHUS, XWMHUYECKas pPEaKUus, XUMHUYECKas CBS3b, TEILUIOBOU
ah(deKT peaknuu, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AIEKTPOIUTHI,
HE3JICKTPOJIUTHI, IEKTPOJUTHIECKAS TUCCOLMALINS, PEAKINU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTAaHOBJICHHE,
aioTponusi, amMpOTEPHOCTh, XWMHUYECKas CBI3b (KOBaJeHTHas,
WOHHAsA, METaJUIM4ecKas), KpUCTAJUIMYECKass peumeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIUU, MPEAcIbHO
nonycrumas konuentpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IOHATHUH U
MIPUMEHSATH T MTOHATHUS IPH ONIMCAHUU BEUIECTB U UX NPEBPAILLICHUN;
WCIIOJIb30BaTh XMMHYECKYI0) CHMBOJIUKY IS COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUI;

ONpPEAENATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAWHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KIJIACCy COEAMHEHWH Mo (opmyiam, BUT
XUMHUYECKON CBSI3W  (KOBAJEHTHAsl, WOHHAs, MeETaJJIMYecKasi) B



HEOPTAaHWYECKUX COCTUHEHUSX, 3apsii MOHA 0 XUMHUYECKON (popmyiie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX COETUHEHMH,
THUI KPUCTATUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpeiBath cmbica I[lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONMUCHIBATh U XapaKTepHU30BaTh
Tabmmunyto Gopmy lleproandeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
paznuuarh MOHSATUS «TJIaBHas moarpynna (A-rpynmna)» U «mnoOodHas
noarpymma (b-rpynma)», manbsie U OONbIIHME TMEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpPbIE HUMEIOTCA B TMEPUOAMYECKOM TabIHIEe, C
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (CocTaB W 3apsj sjapa, oOIee YHCIO 3JJIEKTPOHOB H
pacupeneseHue WX 10 DJJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIne
3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCJMHEHUI B
npejaenax MajiblX MEePUOJOB U IJIaBHBIX MOATPYMII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UUIHUPOBAThH ~ XMMHUYECKHUE  JJIEMEHThI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE PEaAKIUU (110 YUCTY U COCTAaBy YYaCTBYIOUIUX B
peakiuy BEMIECTB, MO TEIUIOBOMY 3 (eKTy, 0 M3MEHEHHIO CTereHen
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIUE U CIEIUPUICCKUE XUMUIECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKAasi OMHCAHUE
npuMepaMi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS BJIEKTPOIUTUYECKOW JUCCOIMUALUM KHUCIOT,
LIEJI0YEH M COJIEH, NOJIHBIE W COKpAIlEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHEGHHMsI  pEaKIii,  IMMOATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXK]y BEUIECTBAMHU PA3TUUYHBIX
KJIACCOB;

pPacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEACTBOM COCTABIICHHUSI SJIEKTPOHHOTO OaJlaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYHO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o Gdopmyie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BELIECTBA B PAacTBOPE, MPOBOJIUTH
pPacyEThI IO YPAaBHEHUIO XUMUYECKOUN peaKInu;

coONMoaTh  MOpaBWja TOJIb30BaHMS  XMUMHYECKOM TMOCYyJAOd U
nabopaTopHbIM 000pYIOBaHWEM, a TaKXKe MpaBuiaa oOOparieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMBITOB IO IMOJIYYEHUI0O W COOHMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJAUTH  PEAKLMH, MOJTBEPXKJIAIONIME KAueCTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB: PACHO3HABaTh ONBITHBIM NYTEM  XJIOPU-,
Opomun-, wuoaua-, Kapbonat-, ¢ocdar-, cuIMKaT-, Ccyiabdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPAMU MBICIUTENBHON ESITEIbHOCTH —
aHallu3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMAaTHU3AIHIO,
BBISIBIICHUE MTPUYMHHO-CIIEICTBEHHBIX CBSI3€H — ISl U3YUYEHUSI CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYyUYHbIE METOIbI



MO3HAHUS — HAOIIO/IeHNEe, U3MEPEHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT
(peanbHbINA U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KouunyecTBOo 4acoB
Ne DJIeKTPOHHBIE (HH(POBbIE)
pa3iejioB U TeEM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmel padoTsbI padoThI
Pasznea 1. IlepBoHayanbHble XUMHYECKHE TOHATHUS
XumMmusi — BaxkHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
’ U [IPAKTHICCKON https://m.edsoo.ru/7f41837¢
JESITeIbHOCTH YEJIOBEKa
12 BemecTBa n xuMHuieckue 15 | bubnuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Paznea 2. Ba:kHelilme npeacTaBuTe/ Il HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopoa. 6 bubnuoreka LIOK
’ [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
9 Bonopon.Ilonstue o g 1 bu6muoreka IIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PacTBopsl. 5 ! I butmmoreka [JOK
’ [TonsiTre 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI Eubs OK
2.4 HEOPraHUYECKUX 11 1 1 nomHotexa 1

COCTUHEHNH

https://m.edsoo.ru/7f41837¢




Uroro no pazgeny 30

Pasnea 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xummuieckux daeMenToB /I. M. Mennesneesa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIHTETbHO-BOCCTAHOBUTEIbHbIC PeaKIIUA

[Tepuoauueckuii 3aKOH U
[Tepuonuueckas cuctema
3.1 XHUMHYECKHUX 3JIEMEHTOB 7
. . Menneneena.
Crpoenue atoma

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

XuMH4ecKast CBA3b.

39 OKucauTenpHO- g 1 but6mmoreka [IOK
’ BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaKkuuu
but6mmoreka [IOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PesenBHOC BDeMS 3 but6mmoreka [JOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5
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9 KVIACC

HauMeHoBaHUe KoanuecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeM KoHTpoJbHbIe IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
NMPorpamMMmslI padoTsI padoThI
Pa3nea 1. BemecTBo H XuMH4yecKkne peakiun
IToBTOpEHUE U
11 yriryOJeHue 3HaHUH 5 1 bubnuoreka IIOK
' OCHOBHBIX Pa3JeiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmiorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEeaKIIUN
DJIEKTPOJIUTHYECKAS
13 JTUCCOLIMALINA. g 1 1 but6mmoreka [IOK
’ XUMUYECKUE PEaKIu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazaeny 17

Pa3nea 2. HeMeTa/JIbI 1 UX COeANHEHUS

OO11ast xapakTepucTHKa

2.1 XUMHUUYECKHUX DIIEMEHTOB 4 1 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
2.2 OO6mr1ast XxapakTepuCTHKA 6 bubnuoteka [JOK

XUMHUYECKHUX DJIEMEHTOB
VIA-rpynnel. Cepa u eé

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




COCTMHEHUS
OOm1ast xapakTepucTHKa
)3 XUMHUYECKUX AJIEMEHTOB . bubmuorexa [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoOeTUHCHHUS
OO01mas xapakTepucTUKa
XUMHUYECKUX IJIEMECHTOB Eubs 1IOK
nOIMOTEeKa
2.4 IVA- .
rp}:HHH Yraepozu 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COCMHEHUS
Uroro no pazgeny 25
Paznen 3. Merasuiibl M MX COeIMHEHUS
31 OO0mme cBoicTBa 4 bubmuorexa [JOK
' METaIOB https://m.edsoo.ru/7f412636
319 Baxneiine MeTauibl U 16 bubnuoteka [JOK
’ UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumusi u okpy:xamonias cpeaa
41 BemectBa u marepuarsi B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesenBHOE BDEMS 3 bubnuoreka [JOK
p p https://m.edsoo.ru/7f41a636
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ITOYPOYHOE INTAHUPOBAHMUE

8 KUIACC
Ne ni/m Tema ypoxka DJIeKTpOHHbIe M (poBbIe 00pa3oBaTeIbHbIE Pecypchl
P KonnuyectBo yacos P unpp P pecyp
KounTtpoibHbie IIpakTH4eckue
Bcero
padoThI padoThI

ITpenmer xumuun. Poibs XuMuu B
1 pest 1 bu6mmoreka [{OK https:/m.edsoo.ru/ff0d210c
JKU3HU YeJIoBeKa. Tejia U BellecTsa

IoHsATHE O METOAAX ITO3HAHUS B
2 A 1 bubimoreka ITOK https://m.edsoo.ru/ff0d227e
XUMHU

[Ipaxtuueckas padora Ne 1 «IIpaBuna

6 6 N
PADOTEL B JIabOPATOPHH H HIPHEMBT 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc

oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM)

YucTele BemecTa u cMecH. CriocoObl
4 » . 1 bubnuoteka [{OK https:/m.edsoo.ru/ff0d26ca
pasjiesieHus cMeceit

[TpakTruueckas padora No 2
5 «Pasnenenue cmecelt (Ha mpuMepe 1 bubmuoreka LIOK https:/m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJN)»

6 ATOMBI U MOJIEKYJIbI 1 bubnuoreka L{OK https:/m.edsoo.ru/ff0d2a6¢

XUMHUYECKHUE DJIEMEHTBI. 3HAKU
7 1 bubmnoreka LIOK https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB

IIpocTsie U CI0KHBIE BELIECTBA 1 bu6mumoreka LOK https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmunoreka LIOK https:/m.edsoo.ru/ff0d2d50

1 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0d2eae




(e}

Xumuueckasi popmyina. BaneHTHOCTB
ATOMOB XMMHYECKHX 3JIEMEHTOB

OTHOCHUTENLHAA aTOMHas Macca.
OTtHocHUTEIbLHAS MOJICKYJIsIpHad Macca

bubnmoteka L{OK https:/m.edsoo.ru/ff0d323¢

MaccoBas g0J1s1 XUMHYECKOTO
9JICMCHTA B COCIMHCHHNHA

bu6nuoreka L{OK https:/m.edsoo.ru/ff0d350¢

KomnnuectBo BemecTBa. MoOJIb.
Momnsipnas macca

bubnuoteka [{OK https://m.edsoo.ru/ff0d5230

®u3nuecKue 1 XUMHUYECKHUE SIBJICHUS.
XuMH4YecKask peakus

but6mmoreka L{OK https://m.edsoo.ru/ff0d37fa

[Ipu3Haku u ycnoBus NpOTEKaHUA
XUMHYECKUX PEAKIUU

bubmuoreka I{OK https:/m.edsoo.ru/ff0d3al6

QN =l = AN =W = N = = =

3aKOH COXpaHEHMsI MacChl BELLIECTB.
XHUMHUYECKUE YPABHEHUS

bubnmoteka [{OK https:/m.edsoo.ru/ff0d3b88

[

Brruucnenus KOJINYECCTBA, MaCChl
BCIIICCTBA 110 YPABHCHUAM
XUMHUYCCKUX pCaKI_II/Iﬁ

bubnmoteka L{OK https:/m.edsoo.ru/ff0d5708

Knaccudukanus XuMHIECKUX
peakiuii (CoeIMHEHNs, PA3JIOKCHHUS,
3aMeIleHHsI, 0OMEHa)

bu6nuoteka [{OK https:/m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4Y€HBIN-
sunukiIoneauct. O0o0mEeHne u
cUCTeMaTH3aIus 3HaHUN

bubnuoteka [{OK https://m.edsoo.ru/ff0d40c4

KonTponsnas padora Nel no teme
«BemecTBa 1 XUMUYECKUE PEAKITUI

bubmnoreka LIOK https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bu6mmoreka L{OK https://m.edsoo.ru/ff0d448e




Bo3ayxa. Kucinopon — aneMeHnT u

1
npocToe BemecTBo. O30H
) DU3NYECKUE U XUMUYECKUE CBOMCTBA
) KHCJI0poJia (peakluy OKUCIIEHUS, bu6muoreka LOK https:/m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcuaax
) CnocoOsbI MoTy4eHHs KHCIOpO/ia B
3 71a00paTOpUX U IPOMBILIUIEHHOCTH. bub6nuoreka LIOK https:/m.edsoo.ru/ff0d497a
[Ipumenenne kucnopoa
TennoBoii 3pPeKT XUMUIECKOI
2 PCAKIIH, HOTGITHE O bubnuoreka [{OK https:/m.edsoo.ru/ff0d4790
4 TEPMOXUMHUECKOM yPAaBHEHHH, 3K30-
U DHJIOTEPMUYECKUX PEAKITHIX
) TomumBo (HedTh, yroias U METaH).
5 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 bubnuoreka [{OK https:/m.edsoo.ru/ff0d4c4a
Npe0TBPALICHHUS
) [TpakTrueckas padota Ne 3 o reme
6 «ITomydenne u coonpanme bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, H3yYCHHE €TO CBOMCTB»
2 Bozopox — onement i npoctoe Bbu6moreka LIOK https://m.edsoo.ru/ff0d4dd0
7 BelecTBO. Haxoxnenue B npuponae
2| DUSHHCCKHC H XHMHUHCCKHE CBOHCTBA Bubmiorexa [JOK https://m.edsoo.r/ff0d4ddo
8 Bostoposa. [Ipumenenue Boopona
5 [ToHsATHE O KHCIIOTAX U COJISAX bubmuoteka [{OK https://m.edsoo.ru/ff0d50d2
3| Crocoder nonyeHus Bon0posa B Bubmiorexa [JOK https:/m.edsoo.ru/ff0d4ddo
0 nabopaTopuu




[IpakTuyeckast padora Ne 4 o Teme

3
1 «ITomydyenue u coOupanue Bo10po/ia, bubnuoteka [{OK https://m.edsoo.ru/ff0d4{42
W3yYEHHUE €ro CBOMCTB)
3 MounsipHbiii 00BEM ra3oB. 3aKOH
P bubnuoreka I{OK https:/m.edsoo.ru/ff0d542e
2 ABoraapo
3 Brruncnenus o0bEMa, KoJIMueCcTBa
3 BEIL[ECTBA ra3a Mo €ro U3BECTHOMY bubnmoteka [{OK https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
3 Brraucnenus o0bEMOB Ta30B 10
4 YPaBHEHUIO PEaKlMU Ha OCHOBE bu6nuoteka L{OK https:/m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
3 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA
bubnuoteka [{OK https:/m.edsoo.ru/ff0d587a
5 BOJIEI
3 CocraB ocHoBanuil. [lonsitue 00
bu6mmoreka LIOK https://m.edsoo.ru/ff0d59e2
6 WHJUKATOpax
Bona kak pactBoputes.
3 HacepltieHHbie 1 HEHACHIIICHHBIE
H H bubmuoteka I{OK https://m.edsoo.ru/ff0d5b40
7 pactBopbl. MaccoBas 10J1sl BELIECTBa
B PacTBOpE
[IpakTuyeckas padora Ne 5 o Teme
3 «IIpuroroBnenue pacTBOpPOB ¢
P . . P vp . bu6mmoreka LIOK https://m.edsoo.ru/ff0d5eba
8 onpeeIEHHON MacCOBOM J10JIei
pacTBOPEHHOTO BELIECTBA»
3 KonTponsHas pabota No2 mo teme
P P bu6nuoreka [{OK https:/m.edsoo.ru/ff0d6342
9 «Kucnopoa. Bonopoa. Boga»

OKcupl: cocTaB, KiIaccupuKaIus,

bubnuoteka L{OK https:/m.edsoo.ru/ff0d664e




HOMEHKJIaTypa

[Tonmy4yenue u XuMHUYECKHE CBOMCTBA

4
1 KHCJIOTHBIX, OCHOBHBIX U Bbu6mroreka LIOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OCHOBaHHUS: COCTaB, KJIaCCU(DHMKAILIHS,
uican bubnuoreka [{OK https:/m.edsoo.ru/ff0d67ca
2 HOMEHKJIaTypa
4 [Tonyyenune U XUMUYECKHUE CBOMCTBA
y . bu6mmoreka IIOK https://m.edsoo.ru/ff0d67ca
3 OCHOBaHHMI
4 Kucnotsr: cocras, kinaccudukanus,
bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2
4 HOMEHKJIATypa
4 IlonyyeHne u XUMHUYECKHE CBOMCTBA
Y bubmuoteka I{OK https://m.edsoo.ru/ff0dfee2
5 KHCJIOT
4 Conu (cpenHue): HOMEHKIIATYpa,
6 CIOCOOBI MOTYYEHUSI, XUMUYECKHE bu6mmoreka LIOK https://m.edsoo.ru/00ad9474
CBOICTBA
[Tpaktuueckas padora Ne 6. Pemenue
4 SKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME
P 8 bubnuoteka [{OK https://m.edsoo.ru/00ad9b7¢
7 «OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COCIMHEHUI»
4 I'eneTHuecKas CBSA3b MEXKIY KiIaccaMH
ol . bubnuoteka [{OK https://m.edsoo.ru/00ad9a50
8 HEOPTraHWYECKHUX COCTMHCHUI
4 O06o00mIeHNEe U CHCTEMAaTH3aIIHS
Hul H bu6mmoreka IIOK https://m.edsoo.ru/00ad9cb2
9 3HAaHUH
5 KonTponsnas padora Ne3 no teme
0 "OcHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuoreka [{OK https://m.edsoo.ru/00ad9ela

coequHeHun"




[TepBbIe MOMBITKN KIACCHPUKAITUN

5
1 XAMUYECKHX dJIeMeHTOB. IloHaTHE O bubmanoreka LIOK https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 3JIEMCHTOB
[lepronueckuii 3aKOH U
5 Ilepuoauueckast cuctema
pHO bubmuoteka I{OK https://m.edsoo.ru/00ada52¢
2 XUMHUYECKUX djieMeHToB 1. 1.
MeHnieneesa
5
3 [lepuoapl, rpynmnsl, OATPYIIIIbI bub6nuoreka LIOK https:/m.edsoo.ru/00ada52¢
5 Crpoenue atomoB. CocTaB aTOMHBIX
bubmuoteka [{OK https://m.edsoo.ru/00ada342
4 anep. M3otonsl
5 CtpoeHue 3JIeKTPOHHBIX 000JI09eK
5 aToMOB 3JieMeHTOB [leproanueckoit bu6mmoreka [{OK https://m.edsoo.ru/00ada6be
cuctemsl J. 1. Menaeneena
XapakTeprucTUKa XHMHIECKOTO
5 3JIEMEHTA TI0 €0 MOJOXKEHHUIO B
. bu6mmoreka [IOK https://m.edsoo.ru/00ada824
6 ITepuoanueckoii cucreme /1. U.
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
5 JUISL pa3BUTHS HAYKH M IMPAKTHKU. J1.
p y . p\, A bubmunoreka L1OK https://m.edsoo.ru/00ada96e
7 N. MenneneeB — y4€HbIH, e1aror u

rpak1aHuH

DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMUYECKHUX HJIEMEHTOB

bubmuoteka I{OK https://m.edsoo.ru/00adaab8

O W [0 Wn

HMonnas xuMuueckas CBsI3b

bubmuoteka I{OK https://m.edsoo.ru/00adac34




KoBanenTHas noJrsipHad XuMHUYCCKast
CBA3b

bubnuoreka I{OK https://m.edsoo.ru/00adaab8

KoBanentnas HenosnspHas

6
0
6
1 bubmuoteka I{OK https://m.edsoo.ru/00adaab9
1 XUMHUYECKas CBSI3b
6
) CteneHb OKUCIIEHUS 1 bubmuoteka I{OK https://m.edsoo.ru/00adae28
6 OKHCIIUTETbHO-BOCCTAHOBUTEIIHHBIC
1 bubmuoteka [{OK https://m.edsoo.ru/00adb076
3 peakuuu
6
4 OKHUCIIUTENTN U BOCCTAHOBUTEIIH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076
6 KonTponsnas padora Ne4 no teme
5 «Ctpoenue aroma. XuMu4eckas 1 bubnuoreka L{OK https:/m.edsoo.ru/00adb486
CBSI3b)»
6 P i . 0606
C3CPBHBII YPOit. T7h0 \],_u cre 1 bubmuoteka I{OK https://m.edsoo.ru/00adb33c¢
6 cUCTEeMaTu3alus 3HaHU I
6 P 7 . 0606
C3CPBHBII YPOK © EII cre s 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9cb2
7 cHUCTEeMaTH3aIus 3HAaHUH
6 Pe 7 . 0600
JCPBHEI yPOK © EH eane 1 bu6mmoreka [{OK https:/m.edsoo.ru/ff0d61c6
8 CHUCTEeMaTH3aIus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 63 4

[TPOI'PAMME




9 KVIACC

Ne ni/m Tema ypoxka DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTelbHbIE Pecypchl
P Kosan4yectBo 4yacos P unp P pecyp
KoHnTtpoJbHbIe IIpakTH4eckue
Bcero
padoThI padoThI
[lepnonnueckuii 3aK0H.
Ilepnonnueckas cucrema
1 proa 1 bubnuoteka [{OK https://m.edsoo.ru/00adb59e

XUMHUYECKHX djieMeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B

W3MEHEHHU CBOMCTB
2 1 bubnnoreka LOK https://m.edsoo.ru/00adb6b6
XAMUYECKHX DJIEMECHTOB

IIEPBBIX TPEX MEPUOIOB

Knaccudukamnus n
3 HOMEHKJIAaTypa 1 bubmmoreka LIOK https://m.edsoo.ru/00adb7e2

HCOPTaHNYCCKUX BCIICCTB

Buasl XuMU4eCKOM CBSA3U U
4 THUIIBI KPUCTAJUIMYECKUX 1 bub6muoreka LIOK https://m.edsoo.ru/00adbac6

pemeToK

Konrponsnas padora Nel mo
teme «[loBTOpenue u

5 yrayOieHue 3HaHu! 1 1
OCHOBHBIX Pa3/eIoB Kypca 8
KJ1acca»

6 Knaccudukanus xuMuaeckux 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbeb0




PeaKui 1o pa3InyHbIM
pU3HaKaM

ITonsiTHE O CKOPOCTH
XMMHYECKON PEAKIUU.
IToHsiTHE O TOMOTEHHBIX U
TreTEPOreHHBIX PEaKLHIX

bubmuoteka I{OK https://m.edsoo.ru/00adbe9a

ITonsATHE O XUMHUUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIOIIKE HA CKOPOCTh
XUMUYECKOU PEAKLUU U
MIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

bubmuoreka I{OK https://m.edsoo.ru/00adc28¢

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINI

bubnuoreka [{OK https://m.edsoo.ru/00adcade

10

Teopust 3IEKTPOTUTUYECKON
muccounanuu. CUIbHbBIE U
CJ1a0bIe AMEKTPOJIUTHI

bubmuoteka [{OK https://m.edsoo.ru/00adcd68

11

HNounble ypaBHEHUS peaKkuid

bubnuoteka [{OK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KHCIIOT
1 OCHOBaHHUHU B CBETE
npeJcTaBlIeHU 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITAN

bubnuoteka [{OK https://m.edsoo.ru/00add5d8

13

XUMUYECKUE CBOWCTBA COJIEHN
B CBETE MPECTaBICHUN 00
ANEKTPOIUTUYECKOMN
JIICCOLIMAIIUHI

bubnuoteka [{OK https://m.edsoo.ru/00add8b2




14

[TonsaTHe o runmponnse conen

bubnuoteka [{OK https://m.edsoo.ru/00add9d4

15

O060061EHNE U
CUCTEMaTU3anus 3HaHUU

bubmuoteka I{OK https://m.edsoo.ru/00addd12

16

[TpakTnyeckas padora Ne 1.
«Pemenune
AKCIEPUMEHTAJIbHBIX 3a7a4»

bu6nmoteka [{OK https:/m.edsoo.ru/00addbfa

17

KonTtponbnas pabora Ne2 mo
TeMe «DIEeKTPOTUTHYECKAs
qucconuanus. XUMHUecKHe
PEaKIuyu B pacTBOPAX»

bubnuoteka [{OK https://m.edsoo.ru/00addec0

18

OOGmras xapakTepucTuka
rajoreHoB. XuMHUYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

bubmuoteka [{OK https://m.edsoo.ru/00addfe2

19

XmopoBogopoa. ComnsiHast
KHCJIOTAa, XUMHWYCCKHE
CBOICTBA, MOJTYYEHHE,
NIpUMEHEHUE

bubmnoreka LOK https://m.edsoo.ru/00ade104

20

[Tpaktudeckas padora Ne 2 o
teMe «llomydyenue conssHON
KHUCJIOTBI, U3yYEHHE €€
CBOMCTB»

bubmuoteka I{OK https://m.edsoo.ru/00ade348

21

Brruucnenus o ypaBHeHUSIM
XUMUYECKHUX PEAKLUH, €CIIH
OJIVH U3 PEareHTOB JaH B
U30BITKE

bu6mmoreka LIOK https://m.edsoo.ru/00ade488

22

OO01mas xapakTepUCTHKa

bubmuoteka I{OK https://m.edsoo.ru/00ade64a




aneMeHToB VIA-rpynmbl

23

AnnotponHsle MOAU(pUKALIUN
cepsl. Haxoxxnenue cepsl u €€
COEIMHEHUH B IIPUPOJIE.
XHUMHUUYECKUE CBOMCTBA CEPBI

bubmuoteka I{OK https://m.edsoo.ru/00ade64a

24

CepoBoaopoji, CTpOEHHUE,
busznyecKue 1 XUMHUIECKHE
CBOMCTBA

bubmuoteka I{OK https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas

KHUCTI0Ta, PU3NYECKUE U
XUMHYECKHE CBOICTBA,

MPUMEHEHNE

bubmuoteka [{OK https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEaKIuu,
JIeJKallie B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a
MOJTYYCHUST CEPHOU KHCIIOTHI.
XHUMHYECKOE 3arps3HEHUE
OKpYXKaroIleu cpeabl
COETMHEHUSIMU CEPbI

bubmuoteka [{OK https://m.edsoo.ru/00adec8a

27

Brruncnenue MaccoBod 10N
BBIXO/Ia TIPOYKTa PEAKITUN

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

28

OO61as xapakTepucTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHHUe B IPUPOJIE,
(bu3nyeckre 1 XUMUYECKHE
CBOMCTBa

bubnuotexa [{OK https://m.edsoo.ru/00adeea6




29

AMMUaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA,
MOJTyYCHHE ¥ TPHUMEHEHHE

bu6mmoreka [IOK https://m.edsoo.ru/00adf004

30

[Tpaktudeckas padora Ne 3 o
teMe «lloyyenue ammuaka,
U3Y4YEHUE €TI0 CBOMCTBY»

bubmuoteka I{OK https://m.edsoo.ru/00adf180

31

A3OTHas KHCI0Ta, €€
buznYecKre 1 XUMUIECKHE
CBOICTBa

bubnmoteka [{OK https:/m.edsoo.ru/00adf306

32

Vcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B KauecTBe
MHUHEpaJIbHBIX YA00pEHUH.
XHMHYECKOE 3arpsi3HEHUE
OKpY Karolle cpenbl
COEIMHEHUSIMH a30Ta

bu6nuoteka [{OK https:/m.edsoo.ru/00adf518

33

®dochop. Oxcua pochopa (V)
u ochopHas KUCIoTa,
du3nvecKrue 1 XUMHYCCKHIE
CBOIICTBa, MOJy4YCHUE

bu6nuoteka L{OK https:/m.edsoo.ru/00adf68a

34

Hcnonp3oBanue hocharos B
KayeCTBE MUHEPAJIbHBIX
ynoOpeHuli. 3arps3HeHne
MIPUPOTHON cpensl pochaTamu

bubmuoteka [{OK https://m.edsoo.ru/00adfc20

35

Yraepon, pacipocTpaHEHHE B
npupoje, Gpu3ndecKue u
XUMUYECKHUE CBOKCTBA

bubnuoteka [{OK https://m.edsoo.ru/00adfd9¢

36

Oxkcupl yraepoaa, ux

bubnnoreka LHOK https://m.edsoo.ru/00adfebe




(bU3HYECKUE M XUMUYCCKHEC
CBOMCTBA. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxaa (IV)

37

VYrosbpHasg KUCIOTa U €€ COJIN

bubmuoreka I{OK https:/m.edsoo.ru/00ae006¢

38

[Tpaktuueckas padora Ne 4 o
teme "[lonydenne
YTJIIEKUCIIOrO rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

bubmuoteka I{OK https://m.edsoo.ru/00ae027e

39

HepBOHa‘IaHBHLIC IIOHATHS 00
OpTaHUYCCKUX BCHICCTBAX KaK
0 COCAUHCHUAX YyTrJIepoda

bubmuoteka I{OK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coeuHeHus

bubnuoteka [{OK https://m.edsoo.ru/00ae080a

41

[TpakTuueckast pabora Ne 5.
PemeHHe 3KCHepI/IMeHTaJ'H)HI)IX
3ajad4 mo reMe «BakHeitmme
HEMETAJIJIBI M UX COCTUHCHUS

bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2

42

Kontponbhas pabora Ne3 no
TeMe «Baxxneimne
HEMETAJIBI U UX COCOAUHCHU )

bubmanoreka LIOK https://m.edsoo.ru/00ae0el8

43

OO01mas xapakTepuCcTHKa
XHMUYCCKHUX DJIEMECHTOB —
MeTaluIoB. MeTrannnueckas
CBSI3b M METAJNIMUECKAs
KPUCTaJUIMYECKast pELIETKA.
dusnyeckue CBOMCTBA

bubmuoteka I{OK https://m.edsoo.ru/00ael03e




MCTAlJIOB

44

XHUMHUYECKUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUECKUN Psift
HaIPSKEHUN METaJlIOB

bubmuoteka I{OK https://m.edsoo.ru/00ael 156

45

O611me cnocoObl MOTyYSHHS
MeTainoB. CruiaBsl.
Boluncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUU, €CIIH
OJIMH U3 PEAreHTOB COAEPIKUT
IpUMECH

bubmuoreka I{OK https:/m.edsoo.ru/00ael 156

46

ITonsTHE O KOppO3UU
METaJUIOB

bubmuoteka [{OK https://m.edsoo.ru/00ae1278

47

[llenounbie MeTaJIIbI

bubnuoteka [{OK https://m.edsoo.ru/00ae14b2

48

OKCI/IJIBI U TUAPOKCUbI
HaTpusA U KaJiusd

bubmnoreka LOK https://m.edsoo.ru/00ae14b2

49

[Ienouno3eMeIbHbIC METAILIBI
— KaJILIIUA U MarHui

bubmuoteka I{OK https://m.edsoo.ru/00ael5e8

50

Bakueiiime coeiuHEeHU
KaJIbLUSI

bubmuoreka I{OK https://m.edsoo.ru/00ael5e8

51

O06o0611IEHNE U
CHCTEMATU3aLMs 3HAHUI

52

JKEcTKOCTh BOIBI U CLIOCOOBI
€€ ycTpaHeHUs

bu6mmoreka IIOK https://m.edsoo.ru/00ae1886

53

[TpakTrueckast padota Ne 6 o
teMme "JKECTKOCTH BOABI U

bu6mmoreka [{OK https://m.edsoo.ru/00aclae8




MeTO/Ibl €€ ycTpaHeHus"

54

AIOMUHAA

bubnuoreka I{OK https://m.edsoo.ru/00aelc64

55

AMdoTepHbIe CBOICTBA
OKCHJIa U TUJIPOKCH]IA

bubmuoteka [{OK https://m.edsoo.ru/00aelc64

56

Kemneso

bubmuoteka [{OK https://m.edsoo.ru/00ae1d86

57

OKCI/II[BI, THAPOKCHUABI 1 COJIN
xenesa (II) u xxenesza (11I)

but6mmoreka [{OK https://m.edsoo.ru/00ae35e6

58

O06o0061IEHNE U
cUCTeMaTu3alus 3HaHUU

59

[TpakTuueckas padora Ne 7.
Pemienne skcnepuMeHTAbHBIX
3a7a4 1o TeMe «BaxkHeime
METaJUIbl U UX COCIMHCHHS

bubmuoteka [{OK https://m.edsoo.ru/00ae3de8

60

Bbruucnienus no ypaBHeHUsIM
XUMHUYECKHUX peaKkIuii, eciu
OJIMH U3 PEAarceHTOB JjaH B
U30BITKE WU COJIEPIKUT
npuMecu. Beruncnenus
MaccOBOM J0JIM BBIXOJa
IPOIYKTa peaKkinu

bubnuoreka I{OK https://m.edsoo.ru/00ael750

61

O06o0611IEHNE U
CHCTEMATU3aLMs 3HAHUI

62

Kontponbnas pabora Ne4 mo
TeMe «Baxuelnine MeTaisl 1
UX COEINHEHUD)

63

BemectBa u Mmarepuassl B

bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50




OBCEIHEBHOMN KN3HU
qeJI0BEKa

XUMHUYECKOE 3arpsi3HEHUE

64 . 1 bubmuoteka I{OK https:/m.edsoo.ru/00ae4270
OKPYXKAIOIIeH cpeIbl
P

65 015 XUMUH B PeHIeHHH 1 bubmuoteka [{OK https://m.edsoo.ru/00ae4270
HKOJIOTUYECKUX MPOOIEM
PesepBHbIii ypok. O60011eHIE

66 . 1 bu6mmoreka IIOK https://m.edsoo.ru/00ae0d0a
U CHCTEMaTH3alus 3HAHUH
PesepBHbIil ypok. O6001eHIE

67 . 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb33c
Y CUCTEMATHU3AIUs 3HAHUM
Pesepublil ypok. O600611eHIE

68 N 1 bu6moreka LIOK https://m.edsoo.ru/00ad9cb2
Y CUCTEMAaTHU3aIUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB 68 ;

I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111eCcTBO
«M3marenscTBO «IIpocBemenne»

* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimoHepHoe 0011ecTBO

«3marensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
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