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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma Mo XMMHM Ha YpPOBHE OCHOBHOrO o0OIlero oOpa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0OpazoBaTeIbHON IPOTrpaMMBbl OCHOBHOTO o0111ero oOpa3oBaHus,
npeactaBieHHbIx B DI'OC OO0, a Taxxe Ha ocHOBe (enepanbHOU paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4YETOM KOHIIENIMHU MPENoAaBaHUsl y4yeOHOro
npeamera «XuMmus» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
QPenepanuu.

[Tporpamma no XumMuM Na€T MPEACTABICHUE O LIENAX, OOIIeH cTpaTeruu
oOy4eHMsl, BOCIHMTAHMS M Pa3BUTUS OOYYAIOIIMXCS CpEACTBAMU Yy4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJEpIKaHUe,
IpeIyCMaTpPUBAET PACIPEEICHUE €ro Mo KiaccaM U CTPYKTYPUpPOBAHUE IIO
paszenam M TeMaMm NpOorpaMMbl MO XHMMHUH, OMNPEIEHSeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU COJIEp KaHMS, PEKOMEHYEMYIO
NOCJIEIOBAaTENbHOCTh M3YYEHUSI XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4e€OHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM O0OydYarommxcsi, OMNpenenseT BO3MOXKHOCTU MpeaMera s
peanuzaiuu TpeOOBaHUM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUsl, a TakKe TpeOOBaHUIMA
K pe3yJibTaraM OOy4YeHHMs] XMMHUU Ha YPOBHE LIeJIed HM3yYeHUs NIpeaMeTra Hu
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEJILHOM AESATENIBHOCTH OOYyYarolerocs Io
OCBOCHHIO yU4€OHOT0 COJIEp KaHMUSI.

3HaHWEe XWMHUH CIYKUT OCHOBOM IS (POPMHPOBAHUS MHUPOBO33PEHUS
oOyyaronierocs, ero NpeJcTaBIeHU 0 MaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT (popMUpPyEMbIE XUMHUEN MPEACTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPruud U 00 SBOJIIOLMHU BEIIECTB B MPUPOJIE, O MyTIX pELIEHUs rio0aibHbIX
npoOJieM YCTOMUYMUBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
NUIIEBON M 3KOJOTMYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yyenune xumuu:

CIOCOOCTBYET peanu3alli  BO3MOXKHOCTEH JJid CaMOpa3BUTHS H
dbopMupoBaHUS KyJbTYpbl JHUYHOCTH, €€ oOmeild u QPyHKIHOHAIBHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (pOPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HX CAMOCTOSTEIbHOM y4eOHOM JIESTEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATIBHOM ESITEIbHOCTH;

3HAKOMUT CO CINEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAJa HA €AUHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yyUaroImuXcs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO--
HAayYHbIM 3HAHUSAM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOM BKIaJI B
JKOJIOTHYECKOE 00pa3zoBaHuEe 00yYarOIIUXCsl.

JlanHble HanpaBieHUsI B 00YYEHUU XMUMHHM O0ECIEUUBAIOTCS CIIEHU(PUKON
colepkaHusl y4yeOHOro TmpeamMeTa, KOTOPbIA SIBISETCA  MEeJarorudyecku
aJanTHUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPEIEIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCS CHCTEMbl NEPBOHAYAIBHBIX MMOHATUN XUMHH,



OCHOB HEOPraHWYECKONM XMMHHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHIA
OPTraHUYECKON XUMHHU.

CrpykTypa coaepKaHus MporpaMMbl [0 XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 NMoaxoja K €€ uzydenuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
NOHATUM O XHMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMbl MOHATHH O
XUMUYecKoll peakuuu. O0e 3TU CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbl 110
OPUHIMITY [OCJIEI0BATEIbHOTO Pa3BUTHSA 3HAHMI HA OCHOBE TEOPETUUYECKUX
IPE/ICTaBIEHUN PA3HOTO YPOBHS:

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

— Ilepunoanueckoro 3akona JI. 1. MenzaeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUMU;

— YUYEHHUS O CTPOECHUU aTOMa U XUMUYECKOH CBS3H;

— TMpPEACTaBICHUN 00 D3IEKTPOJUTUYECKOM JHCCOLUMALUU BELIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPUYECKH
NOJIYYEHHBIX W OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCSA MOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JApYroMy, BbINOJHSAA (QPYHKUUMUM OOBACHEHHUS W
IPOTHO3UPOBAHUS CBOMCTB, CTPOECHHUS W BO3MOXXHOCTEH MPAKTUYECKOTO
IPUMEHEHUS U TOJIyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl IO XUMHUHU CHOCOOCTBYET (hOPMHPOBAHUIO
NPEACTABICHUS. O XUMWYECKOW COCTAaBISIOIIEM HAay4yHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOIO OTHOLIEHUS! K HAYYHOMY 3HAHMIO
U METOJ[aM IO3HAaHUS B Hayke. M3ydeHne XUMHUHU IPOUCXOAUT C MPUBICYEHUEM
3HAaHUM W3 paHee M3YyYEHHbIX YYEOHBbIX MpeAMETOB: «OKpyXarouuid MHUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy u3yyeHUM XUMUU TNPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XMMUYECKOM  HAayKh Kak o0JacTM  COBPEMEHHOIO0  €CTECTBO3HAHUS,
IPAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajada y4yeOHOro MpeaMeTa COCTOMT B (pOpMUPOBAHHUU
CHUCTEMbl XMMHUYECKUX 3HAHUN — BaXKHEUIIMX (haKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUM, JOCTYNHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO
XapakTepa, sI3bIKa HayKH, B IPUOOIIEHUH K HAYYHBIM METOJIaM MO3HaHUS MpHU
U3YYEHUU BEUIECTB M XMMHYECKUX peakiuii, B (OpMHUPOBAHUU U Pa3BUTHH
NO3HABATENbHBIX YMEHUA M HMX MPUMEHEHUU B YUYEOHO-IIO3HABATEIBLHOU U
y4eOHO-HUCCIIEIOBATENbCKON JI€SITEIbHOCTH, OCBOEGHHUU NpaBuil 0€30MacCHOTO
oOpalieHus ¢ BEIIECTBAMU B MOBCETHEBHOM KU3HU.

[Ipy u3ydyeHHMM XUMHUKU Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LIETH, KaK:

— (OpMHpPOBAHHUE HHTEJUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY PUHITHIO PELIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

— HalpaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYEeCKoe MpHUOOIIEHUE
o0y4Jaronmxcsi K CaMOCTOSITEIbHOW MMO3HABATEIbHOM JIESITEIbHOCTH, HAYYHBIM
METOJ[aM TMO3HaHUs, (OPMUPYIOIIMM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUMU;

—  o0ecrieyeHWe  YCJIOBMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHUIO
oOyJaronMMuCsl  OmbITa pa3HOOOpa3HOM  JIEATENbHOCTH, TMO3HAaHUA U
CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHUUH), HUMEIOIIUX
YHUBEPCAIBHOE 3HAYECHUE ISl Pa3JIMUHbIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBaHue 00OIIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJE YMEHHH OOBSACHATh M OLEHUBATH SIBICHUS



OKPY’KaIOILIEro MUpa, UCHOJb3ys 3HAHHUSI U ONBIT, MOJIYYEHHbIE TPU U3YUYEHUU
XUMUH, MNPUMEHATh UX NPHU PEIICHHH NPOoOJeM B TMOBCEAHEBHOM XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHre y OOy4YalOIIMUXCA TyMaHUCTUYECKUX OTHOLUEHUH,
NOHUMAaHUSl LEHHOCTH XMMHMYECKMX 3HAHUM IS BBIPAOOTKH 3KOJIOTMYECKHU
1eJeco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXPaHEHMS CBOETO 3I0POBbS U OKPYKAIOWIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX LIEHHOCTEH,
FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY Tpoduiis W  HaNpaBIEHHOCTH
JabHENIIero 00yueHus.

OO0miee uyMcno 4YacoB, OTBEAEHHBIX JUIsl M3Y4YEHHS XUMHUU Ha YpPOBHE
OCHOBHOI0 0011ero oopa3zoBanus, coctaisieT 136 yacos: B 8 kitacce — 68 yacos
(2 yaca B Hezeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).

COIAEPKAHUE OBYUEHUSA

8 KJIACC

IlepBoHavaibHbIE XUMUYECKHE IOHATHS

[Ipeamer xumuu. Posib XuMuUM B KHU3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [IoHsATHE 0 METOaX MO3HAHUS B XUMUU. YHCThIE BEILIECTBA U CMECH.
CriocoOnI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE BIE€MEHThl. CHMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass (popmysna. BaaeHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAsE aTOMHAs Macca.
OtHOcuTENnbHAs MOJIEKYJIIpHAs Macca. MaccoBast 0JIsl XUMHUYECKOTO AJIEMEHTA
B COCIMHEHUH.

KonnuectBo BemecrBa. Monb. Monspras  Macca.  B3anmocBsisb
KOJINYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IUHUIl BellecTBa. Pacu€rsl mo
dbopmysiaM XUMUYECKUX COETUHEHUM.

QU3UUECKUE W XUMHUYECKHUE SBJIECHUS. XHUMUYECKas peakuus U €€
MPU3HAKU. 3aKOH COXPAHEHUsS MAacChl BEHIECTB. XUMHYECKHE YpPaBHEHHS.
Knaccudukanus XuMHUUECKUX peakiuil (COeTMHEHUS, Pa3JIOKEHHUs, 3aMeICHHUSI,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0H, MpaBuiiaMi paboThl B 1ab00paTopuu
u npuémamMu oOpalleHus ¢ Ja0opaTOpHBIM OOOPYJIOBaHUEM, H3YUYEHHE W
onucaHue (PU3NUECKUX CBOMCTB O0Opa3OB HEOPraHUYECKUX BEIECTB,
HaOmoeHne pusnyeckux (TUiaBjaeHUe BOCKA, TasHUE JIba, pacTUpPaHUE caxapa
B CTyIIKE, KUICHUE W KOHJCHCAIMs BOJbI) U XUMUUYECKUX (TOpEHHUE CBEYH,
MPOKaJMBAaHUE MEIHOW TIPOBOJIOKHM, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
SBJICHUHN, HAOMIOJCHWE M OMNMUCAHUE IPU3HAKOB IPOTEKAHUSI XUMHUUYECKUX
peakiuii (pasioxKeHrue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJACHCTBUE
xesesa ¢ pactBopoM coiu meau (1), n3ydenne cnocoO0OB pa3aesieHus: CMeCei: ¢
MOMOIIIBI0  MarHuTa,  QUIBTPOBAHME,  BBIMApPUBAHUE,  JIUCTHILIALMS,
xpomatorpadusi, TPOBEJACHUE OYKMCTKU IMOBAPEHHOM COJIM, HAOJIIOJICHHE U



ONMCAHUE PE3YJbTATOB IMPOBEJEHUSA OIbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsl MaCChl, CO3/IaHUE MOJEIJIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaHeiimue npeacTaBuTe/ M HEOPraHMIeCKNX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopor — a3jieMEHT U mpocToe
BeliecTBo. HaxoxkneHue kuciopoja B NMpUpoje, (PU3HYECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcupabl. [Ipumenenne kuciopoma. CrnocoOsb
NOJIYYEHHS] KHUCJIOpOJa B Ja0OpaTOpMM W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — alIoTponHasi MOAU(PUKALIMS KUCIOPOIa.

TernoBoil 3pPexT XuMUYECKON peakluy, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M JHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojlb U METaH. 3arpsA3HCHHE
BO3/lyXa, yCWJICHUE NapHUKOBOTro 3¢ (deKra, pa3pyieHue 030HOBOIO CJIOS.

Bopopon — snemeHt u mpocroe BemiecTtBo. HaxoxkaeHue Bomopona B
npupoae, (GU3MUECKME W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CII0COObI
nosnyuyeHus. Kucnorsl u conm.

MoutsipHbIil 00BEM ra30B. Pacy€Tsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBOMCTBa BOJbl. Boma kak pactBopurtens. PacTBoOphI.
HaceplienHble 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBass nong BemiecTBa B pacTBOpE. XHWMHYECKHME CBOWCTBA BO/IBL.
OcHoBanus. Ponb pacTBOpOB B IPUPOJE M B KHU3HU 4esloBeKa. KpyroBopot
BOJbI B IPUPOJIE. 3arpsi3HEHHUE MPUPOJIHBIX BOJ. OXpaHa M OUMCTKA MPUPOJAHBIX
BOJI.

Knaccudukanusa sHeoprannueckux coeauHenuid. Oxcunpl. Knaccudukanus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHbIC, KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpaszyromue. Homenknatypa okcunoB. dusmyeckne M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHkiiatypa ocHoBaHui. PU3NYECKUE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loryueHre OCHOBaHUH.

Kucnotsl. Knaccupukauust kucnor. Homenknarypa kucior. @uznyeckue
M XUMUYECKHE CBOMCTBa KUCIOT. Pan aktuBHOCcTM MetaiuioB H. H. bekerona.
[lonyuyeHnne KUCIOT.

Comu. Homenwiarypa conei. @PuU3MYECKME U XHMHUYECKHE CBOWCTBA
conen. [Tomyuenue conei.

['eHeTnueckas CBsA3b MEXY KJIACCaMU HEOPTaHUYECKUX COEIUHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEACIICHUE COJIEp)KaHUsl KHUCIOpOoJa B  BO3JAYXE,
NOJIy4eHHE, COOMpaHHe, pAcClO3HABAaHWE W HW3YUYEHUE CBOMCTB KHCIOpPOAa,
HAOJIIOICHHE  B3aMMOJCMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TMpeKpalleHus TropeHus (mokapa), O3HAKOMJIEHHE C
oOpa3liaMi OKCHUJIOB W OIKUCAHUE MX CBOMCTB, TNOJIyuy€HUE, COOHpaHuUe,
pacro3HaBaHUE W HM3y4YCHUE CBOWMCTB BOjOpojaa (TOpEHHE), B3aUMOJICUCTBHUE
BojIopoJa ¢ okcusoM mMeau (II) (BoO3MOXKHO MCIOIB30BaHKE BUIEOMATEPUATIOB),
HaOJtoIeHHe O00pa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTE PacTBOPEHHsS BELIECTB C PA3JIMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNMPEAECIEHHONM MAcCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBHE BOJBI C MeETaUIaMU (HAaTpUEM U KaJbLIHEM)
(BO3MOKHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCJEJIOBaHHE O0Opa3IoB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpacKd HWHJIUMKATOPOB B pPAacTBOpax KUCIOT M IIEJOYEl, HU3yYeHUe
B3aumozercTBus okcuaa meau (II) ¢ pacTBopoM cepHOU KHUCIOTHI, KHCIOT C
MeTaJlaMH, pEeaKIil HeUTpaIn3aluy, MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH,



BBITECHEHUE OJHOTO MeETajyla JpPyrMM W3 pacTBOpa COJM, pELICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHehine Kiacchbl HEOPTraHUYECKUX
COCAMHEHUI».

Ilepuoanyecknii 3axkon u Ilepuogmyeckasi cucreMa XMMHYECKHX
jiemeHToB J[. . MenaeneeBa. CtpoeHune aroMoB. XUMHYECKas CBA3b.
OKHCIUTETBHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MOMBITKH KIaCCU(PUKALMK XUMHUYECKUX 3JeMEHTOB. [loHsATHE O
IpyNmax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE W IIEJIOYHO3EMEIbHbBIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT am(poTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[lepnoanueckuii 3axoH. [leproguyeckas cucremMa XUMAYECKUX DJIIEMEHTOB
J. W. Menneneea. KoporkonepuogHas W UIMHHONEPUOAHAA (POPMBI
[lepnognueckoii cucrembl XuMuueckux odnemeHtoB J[. WM. MeHnneneesa.
[lepmoasl u rpynnbel. OU3HYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
NepHoJa U IPyNIbl AJIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX suep. HM30Tombl. DIEKTPOHBI.
CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKUX AJIEMEHTOB
[lepnognueckon cucremsl J[. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckoint cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METaJNIMYECKUX U HEMETAINIMYECKUX CBOMCTB IO IPYyMIaM U MEPUOJAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepmogmyeckoil CUCTEMBI
XUMHYECKUX DJIEMEHTOB JUIS Pa3BUTHA HayKd W npaktuku. J[. 1. Mennenees —
YYEHBIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBaneHTHass (MosisipHas W HENOJISIPHAS)) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okuciieHUs. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKIIHH.
[Tpouiecchl OKUCIEHHS M BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHUe O0pa3LOB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TMAPOKCHA LIMHKA C PAcTBOPAMU KHUCJIOT M ULIEJNOYEH, MPOBEJCHHUE OMbBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIX pPEaKIU
(ropeHue, peakluy pa3yioKEeHHsI, COSJUHEHU).

MeoscnpedmemHnuie ceasu

Peasmmszanust MexXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHM B 8 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
NOHATUH, TAaK W TOHATHHA, SBJIAIOIIMXCS CHCTEMHBIMU JUISl OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAy4YHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(ukauus, MNEPUOJUYHOCTb,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUN 3apsll, BEIIECTBO,
TeN0, 00bEM, arperaTHOE€ COCTOSIHUME BEIIECTBA, a3, (pU3MYECKHE BEIMYMHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, TUIaHeThl, 3BE€3/1b1, COTHIIE.

buonorus: gporocunres, apixanue, obuocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
M0JIE3HBIE HCKOIAEMbIE, TOILUTMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHYeECKasi peaKk s



[lepnognueckuii 3axoH. Ilepuoguyeckas cucreMa XUMAYECKUX DJIIEMEHTOB
. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHHUH CBOCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPHUOAOB, Kajus, KaJIbLHUs U HUX
COCAMHEHNA B COOTBETCTBUM C IIOJIOKEHHEM 3JeMeHTOB B llepnommueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
Y BUJa XUMHYECKOU CBSA3U.

Knaccudukanuss 1M HOMEHKIATypa  HEOPraHMYECKHMX  BEIECTB.
XHWMHYECKHE CBOICTBA BELIECTB, OTHOCAIIMXCS K pa3JIMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHU, TeHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMUYECKUX peakUuid MO Pa3iIudHbIM IpU3HaKaMm (10
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKLMU BEILECTB, MO TEIJIOBOMY 3(deKTy,
0 M3MEHEHUIO CTENEHEH OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB, IO
00paTUMOCTH, IO YYacCTUIO KaTajiu3aropa). OJK30- U JSHIOTEPMHUYECKUE
peaklH, TEPMOXUMUYECKHE YPaBHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakiuu. I[lonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. [loHATHE O TOMOT€HHbIX U
rereporeHHbix peakuusax. [lonarue o karanuze. IloHsTHE O XUMHUYECKOM
paBHOBecuU. DakTOpbl, BIUSIONIME HAa CKOPOCTh XUMHUYECKON peakuuu u
M0JIO)KEHUE XUMHUYECKOIO0 PAaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKLMU, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHUE  ypaBHEHHMU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPONMTUYECKONM  JUCCOLIMALINM. DIJIEKTPOJUTBl U
HEAIEKTPOIUThl. KaThoHbI, aHMOHBI. MeXaHM3M JUCCOLMALIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMUYECKO# cBA3U. Crenenb auccouuanuu. CUiibHbIE U
ci1a0bIe 3JIEKTPOJIUTHI.

Peakuuu wmoHHOro oOMeHa. YcClOBUS NPOTEKaHUS peakUUid HOHHOTO
oOMEHa, TOJIHBIE M COKpalléHHbIE MOHHbIE YpaBHEeHMs peakuuil. CBoiicTBa
KHCIIOT, OCHOBaHUN M COJIEH B CBETE MPEICTaBIECHUN 00 AIEKTPOIUTHYECKOM
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [loHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJEJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEMETAJJIOB (rpadura M ajiMasza), CJIO0KHBIX BEIIECTB
(xJgopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakuMu  OT  BO3JEWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  MCCIIEJOBAHUE
AJIEKTPOINPOBOIHOCTH PAaCTBOPOB BEIIECTB, Ipoliecca JUCCOLMAIMU KHUCIOT,
1iesI04ei 1 coseil (BO3MOKHO HCIOIb30BaHUE BUAECO MATEPUAIIOB), IPOBEACHUE
OMBITOB, WUIIOCTPUPYIOUIMX NPU3HAKU MPOTEKAHUS PEAKLIUNA MOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Tra3a, OO0pa30BaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIU
(ropenue, peakuuu pa3NoKeHHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKMUX BELIECTB C IOMOLIBIO KayeCTBEHHBIX PEAKUUH Ha HOHBI,
pelIeHre SKCIEePUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OO6mast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE cTeneHn okuciaeHus. CtpoeHue u (pU3n4YecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3aMMOJEHCTBUE C METaJUIaMH, HEMETalllaMH, LIeJIo4YaMu). XJIOPOBOJIOPO/I.



ConsHas KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJTYy4YECHHUE, IpUMEHEHNE. JlecTBHE
XJIOpa U XJIOPOBOJIOPOAA HAa OPraHW3M 4YEJOBEKa. BakHeWilne XJIOpUIbl U UX
HAXOXKJEHUE B IPUPOJIE.

O6mass  xapakrtepuctuka anemMeHToB  VIA-rpynmel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKUCIeHHs. CTpoeHue U pu3nuecKue
CBOMCTBAa NPOCTHIX BELIECTB — KHCIOpPOJAa M Cepbl. AJUIOTPOIHBIE
MOJH(PUKALNUUA KUCIOPOIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0OPO,
CTpoeHue, (U3MYecCKue U XHUMHYecKue cBoilcTBa. OKCHIBI Cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCcHJOB. CepHas KHUCIOTa, (QU3WYECKHE U
XUMUYECKUe CBOMcTBa (0OIMe Kak TpeACTaBUTENS Kiacca KUCIOT U
cnenuduyueckre). XuMUYECKUE PEaKLUH, JIEKAUUE B OCHOBE MPOMBIILIIEHHOTO
crnoco0a moixyyeHusi cepHoil KUcioThl. [lpumenenue cepHoil kuciaotel. Conu
CePHOI1 KHCIIOTHI, Ka4eCTBCHHAS Peakuus Ha Cynb(ar-noH. HaxoxneHne ceper
U €€ COEUHEHUN B NpHUpoAe. XUMUYECKOE 3arps3HEHUE OKPY’KAIOIIEH CpeJibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3yXa U BOJAOEMOB),
CIOCOOBI €r0 MPEJOTBPALLIECHHUS.

O6mas xapakTepucThka 3J1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHMS. A30T, pacnpoCcTpaHEHUE B
npupojie, Gu3nYecKre U XUMUYECKHe CBoMcTBa. KpyroBopoT a3oTa B MpUpoje.
AMMHaK, ero pU3nyecKkue U XMMHUYECKUE CBOMCTBA, MOJIYyYEHUE U IPUMEHEHHE.
Conu amMmoHMS, UX (U3HUECKHME U XUMHUYECKHUE CBOWCTBA, NPHUMEHEHHUE.
KauecTBeHHass peakuusi HAa HOHbI aMMOHUS. A30THAsl KUCIIOTa, €€ MOJIyYCHHUE,
¢u3nuecKkue M XUMUYECKHE CBOICTBa (0OLIME Kak MpEeICTaBUTENs Kiacca
KUCIOT W crneurduyeckue). Vcnonp3oBaHue HUTPATOB U COJIEHM aMMOHHS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHUH. XUMHUECKOE 3arpsi3HEHUE OKpY KAIOIIEH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOXAM, 3arps3HEHUE BO3lyXa, OYBbI
u BogoéMoB). Docdop, amnorponHsie Mogupukanuu hochopa, puznueckue u
xumuueckue cBorctBa. Oxcua  Qochopa (V) u  docdopHas xkucnora,
dbu3nYecKre U XMMUYECKUEe CBOMCTRA, nonyueHnue. Mcnonb3zoBanue pocdaToB B
KauyeCTBE MUHEPAJIbHBIX yA00PEHHUIA.

O6mass  xapakrtepuctuka anemMeHToB [VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTENEHU OKHCIICHUS. YTJIEPOJ, aUIOTPOIHbIE
MOJAU(PUKALUH, PACIPOCTPAHEHHE B MPUPOAE, (PUINYECKHE W XUMHYECKHUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKkcuasl yriepoaa,
uX (U3nYecKkrue U XUMHUYECKHE CBOWCTBA, JEHCTBHUE HA KUBbIE OPraHU3MBI,
NOJIyYEHHE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riao0aJbHOTO MOTEIVICHUS KJIMMAaTa, MapHUKOBBIN
adpdexr. YronpHas Kuciaota U €€ COlM, UX (PU3UYECKUE U XUMHUYECKUE
CBOMCTBA, MOJy4yeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAUIMHE, POMBIIUIEHHOCTH U
CEJIbCKOM XO3S5IMCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KAaK O
COEIMHEHUSIX yriiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TAHOJ, TJIMUEPHH,
yKCycHasi kuciota). llpupoaHble HMCTOYHMKHA  YIJIEBOJOPOAOB  (YroJib,
IPUPOAHBIN ra3, HeTh), IPOIYKTHI UX NEpPepabOTKU (OEH3UH), UX POJIb B OBITY
U NpoMbIIIEeHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH Ba)KHBIX BEUIECTBAX: JKHUPAX,
Oenkax, yriaeBoJax — M UX pOJIM B JKM3HU YelloBeKa. MarepuanabHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTMHEHUI.

KpeMHuuii, ero ¢u3nueckue W XUMHUYECKHE CBOWMCTBA, MOJYyYEHHE M
npuMenenne. CoenuHeHus KpeMHusi B mnpupoje. OOiiue mnpenctaBieHus 00
okcujie kpemuus (IV) u kpemHueBoi kucnote. CUIMKATHI, UX UCIIOIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTH. BakHeilllne cTpouTeNbHbIE MaTEpHalIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OE€TOH, Kene300eToH. [IpobdiiemMbl 0€30MacHOTO UCTIONL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

U3yueHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOU
KHUCIIOTBI, IPOBE/ICHUE KAaUECTBEHHBIX PEAKLMI Ha XJIOPHUJI-MOHBI U HAOJIIOICHHE
IPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTPAKAIOIINE PU3NYECKHE U XUMHUYECKUE
CBOMCTBAa TaJOr€HOB M HMX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), O3HAKOMJICHHE C oOpasliamMu XJOpUJIOB (TallOreHUIO0B),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB), HAOJIOJEHHE mpouecca OOyIrJIMBaHUS
caxapa IOJ JACMCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, W3y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEpPHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha Ccyab(paT-MOH U HaOIIOJEHUE NpHU3HaKa e¢€
IPOTEKaHMs, 03HAKOMJIEHHE C (DU3UUECKUMHU CBOMCTBaMU a30Ta, (ochopa U ux
COCIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATepHaloB), 0Opa3lamMu
a30THBIX U POCHOPHBIX yIOOPEHUH, MOJIydeHrEe, COOUpaHUE, pACTIO3HABAHUE U
U3y4YeHUE CBOICTB aMMMaKa, NPOBEJICHHWE KAauyeCTBEHHBIX pPEaKUWid Ha HOH
aMMOHUsI W (¢ochaT-MOH M HU3YyYEHUE NPU3HAKOB MX MPOTEKaHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIIOTBHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENIEH KPUCTALITUNYECKUX
pemi€ToK anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB aKTUBHMPOBAHHBIM YIJIEM U YCTPOHUCTBOM
IpOTHBOra3a, MOJy4YyeHHue, cOOMpaHue, Pacro3HABaHWE M H3YUYEHUE CBOWCTB
YIJEKHUCIOTO Ta3a, IMPOBEJACHUE KAYECTBEHHBIX peakUuid Ha KapOOHaT U
CWJIMKAT-UOHbl M HW3YYEHUE NPHU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C
OPOAYKUMENH CHJIMKATHOW MPOMBIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BaxxHelnme HeMeTalibl U UX COCIUHEHUSD.

MeTtanibl 4 MX COeINHEHUSA

OO0miast xapakTepUCTHMKAa XHUMHYECKUX BJIEMEHTOB — METAUIOB Ha
OCHOBAaHHMM UX NoJIoKeHMs B [leproanueckoil cucteMe XuMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHust aroMoB. CTpoeHre MeTauioB. Merauindeckas
CBA3b U METAJUIMYECKash KPUCTAIIMYECKAs! PEIIETKA. DIEKTPOXUMUUYECKUNA PsiJT
HaIpsDKEHUM MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl moiayyeHuss MeTamioB. lloHsTHE O KOppO3MM METAIIOB,
OCHOBHBIE CIIOCOOBI 3alIUThl UX OT Koppo3uu. CrutaBel (CTadb, YYyTYH,
JIOPAJTIOMUHUNA, OpOH3a) U X IPUMEHEHHE B ObITY U IPOMBILUIEHHOCTH.

[[{eounpie  MmeTamuibl:  nosnokeHne B [lepuonnueckot  cucreme
xuMmudeckux sneMeHToB J[. 1. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKICHUE
B npupojae. Pusznyeckrue M XUMHUYECKHE CBOWCTBA (Ha MpUMEpe HATpUS U
kanus). OKcuabl W TUAPOKCHIBI HAaTpus W Kanus. lIpuMeHeHHe MIenoYHbIX
METAJIJIOB ¥ UX COETMHEHUM.

[[lenouyno3eMebHbIE MeETalJIbl MarHuid M KajJbIMM: IIOJIOXKEHHE B
[lepnognueckori cucremMe xumudeckux odnemeHTtoB J[. M. Menneneesa,
CTPOEHHE UX aTOMOB, HaxOXaAeHue B mnpupoje. dusmyeckne m XUMHUECKHUE
CBOMCTBA MarHus W Kanbllus. BakHeWIne CcOeauHEHHUS Kaablus (OKCH],
TUAPOKCHU], coJin). JKECTKOCTH BOJIBI M CLIOCOOKI €€ YCTpaHEHUSI.

AmomuHuN: nosiokeHne B llepmoanueckol cuCcTeME  XMMHYECKHUX
anementoB J[. M. MenneneeBa, CTpO€HHE aTOMa, HAaxXOXKJICHUE B NPHUPOLIE.
®dusnyeckue M XUMHUYECKHME CBOWCTBA antOMUHUA. AM(pOTEpHBIE CBOMCTBA
OKCHJA Y TUJIPOKCHUAA ATTFOMUHHUS.



Kenezo: nonoxenne B [leprnonueckor CUCTEME XUMUYECKUX AJIEMEHTOB
. U. Menneneesa, cTpoeHHe aToMa, HAXO0XKACHUE B npuponae. Puzndeckne u
XUMUUYECKue cBoicTBa xkene3za. Okcuabl, ruapokcuabl U conu keneza (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTYyUCHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHWE € 00pa3laMu METaulOB M CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMH, HW3YUYEHUE pE3YyJbTaTOB KOPPO3HH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJECUCTBUS OKCHIA
KaJlbLM U HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUECOMATEPHUAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITPOLIECCA TOPEHHUSI JKelle3a B KHUCIOPOJE
(BO3MOKHO HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHbI: MarHus, KajJblus, aJIOMUHUS, LIMHKA, JKeJle3a
(IT) u xenesa (IlI), menu (II), nHaOmromeHWe U OMUCAaHUE MPOIECCOB
OKpalllUBaHUsl IUJJaMEHM HOHAMU HaTpus, Kajlud M Kajabuus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), HCCIENOBaHHE aM(pOTEPHBIX CBOICTB
THAPOKCHA ATIOMUHUSA U THAPOKCHJIA LMHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a1a4 o TeMe «BaxxHeume MeTamibl U UX COCAUHECHUS.

XHMUA M OKpPY:KaOLIas cpeaa

BemecTBa n Marepranbsl B OBCEHEBHOW KW3HU 4YeloOBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUECKUX peakiuil B ObITy. [lepBast momouns rnpu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKPY KaroIIe cpenbl (peneapHas 10nycTuMas
KOHIIeHTparusi  Bemects, jgainee — IIJIK). Ponp xumum B pemieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pa3LoB MaTepraoB (CTEKIIO, CIIAaBbl METAJJIOB, IOJMMEPHBIE
MaTepHaIbl).

MeoscnpedmemHnuie ceasu

Peanmmszanust MexXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 HCIO0JIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHHA, SBJIAIOIIMXCS CHCTEMHBIMU JUISl OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAyYHbIA (aKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KiIacCU(PUKALMS, NEePUOJUYHOCTb, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE, MapHUKOBBIN
a3 deKT, TEXHOTIOTUSI, MaTEPUAIIBIL.

®dusuka: Marepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsll, MPOBOJHHKH,
NOJIYIPOBOJHUKH, AUDJIEKTPUKH, (POTOIEMEHT, BEUIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BeIllecTBa, a3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTAJUINYECKasl PpEeIETKA, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI, €IUHUILIBI
U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, duocdepa, 3KOCUCTEMA, MUHEPAJIbHbBIE
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPabl, TOPHBIE MOPOJBI,
M10JIE3HBIE NCKOIAEMbIE, TOILTMBO, BOJHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI IMPOrpaMMbl OCHOBHOIO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YeHUS XMMHUU B €IMHCTBE Y4E€OHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B  COOTBETCTBHMM C  TPaJAULMOHHBIMHU
POCCUICKMMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE MpaBUJIAMU U HOPMaMHU MOBEAECHHS U CIIOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPAa3BUTHSI U COLMATIN3aLUNA 00yYarOLUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAaUud U
pacIIMpEHne OIbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LHEHHOCTHOTO  OTHOLUEHUS K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY M HAay4YHOMY HAcCJI€JIMI0, MOHUMAHUS 3HAUYECHUS XUMHUYECKON
HAyKU B KU3HU COBPEMEHHOI'0 OOLIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uH(popmalMenn o TMepeoBbIX JOCTHKEHUSIX UM  OTKPBITHUSIX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aHMHTEPECOBAHHOCTH B HAy4HbIX 3HAaHHUIX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

NPEICTAaBICHUS O COLMAIbHBIX HOPMAax M IMpaBUiaX MEKIMYHOCTHBIX
OTHOLIEHUH B  KOJUIGKTUBE, KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TM0JE€3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTrUX
BUJIAX JICSITEIbBHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOM COBMECTHOM JIE€ATEIbHOCTH
IIPU BBINIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BBIIOJIHEHUN XUMUYECKUX
JKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  IPOEKTOB,  CTPEMJIEHHUA K
B3aMMOIIOHMMAHUI0O W  B3aWUMONOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeSATEeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHHE W IOCTYNKH CBOMX
TOBapHILEH ¢ MO3ULKUN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHUPOBO33pPEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW pEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABIISIOLINE
OCHOBY JUJIsl HOHUMAaHUS CYyIIIHOCTU Hay4HOW KapTHHBI MUpPA, IPEICTABICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NPHUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

NI03HABATENIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA IMOJIYYEHUE HOBBIX 3HAHUI
N0 XUMHHM, HEOOXOJUMBbIC MJisi OOBSICHEHUsS] HAOIIOJAEMBIX IIPOILIECCOB M
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKOM KYyJIbTYphl, B
TOM YHCJI€ HABBIKOB CaMOCTOSITEIbHOM pPabOThl € Yy4YEOHBIMU TEKCTaMH,
CIPaBOYHOM  JIUTEpPATypoOil, JOCTYNHBIMH TEXHUYECKUMH  CpPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, IMPOEKTHOM W  HCCIEN0BATENIbCKOM
JEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBJIEHHOCTU U YPOBHS 00y4Y€HUS B
JIAJIbHEHIIIEM;

4) popMupOBaHKSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU »HU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUI U
HENpPUATHE BPEIHBIX NpHUBBIYEK (YMOTpPEeOJEHUs alIKoroiyisg, HapKOTHKOB,



KypeHHs1), HEOOXOJUMOCTH COOJIOJEHUs TMpaBui  O€30MACHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HHU;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YUYEHHIO Mpodeccuil U TpyAa pa3iudyHOro
poJia, YBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHHS MPEIMETHBIX 3HAHMM MO XMMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUIYAJIbHOM  TPAaEKTOPUM NOPOJOJDKEHUs 00pa3oBaHUs C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOILIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHemHon MNpoPeCCUOHANBHON JEATeIbHOCTY U Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, T'OTOBHOCTb aJalTHPOBAThCA B MNPO(PECCHOHATBLHON
cpene;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHHKY
KU3HHU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIO/ICHHUS
npaBusl OE€30MaCHOr0 TMOBEACHUS NpPU paboTe C BEIIECTBaMHM, a TakKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHHUS, TOTy4aeMble PU U3yUYEHUU XUMUU, IS
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHOW CpENOW, s
NOBBIIICHNUS YPOBHSA 3KOJIOIMYECKOW KYyJIbTYpbI, OCO3HaHHUS TJ100aIbHOro
XapakTepa HSKOJIOTMYECKMX Mpo0JieM M MyTed HX PEIIeHHs NOCPEICTBOM
METOJ/IOB XMMUH, SKOJIOTMUECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJIbTaTOB BBLACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pPEHUS OOIICHAYyYHbIC TOHATUS (3aKOH, Teopus,
OPUHIMI, THUNoTe3a, (akT, CUCTeMa, NPOLECC, SKCIEPUMEHT U Jpyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax u
NO3BOJISIIOT HAa OCHOBE 3HAaHUM M3 JTHUX MPEAMETOB  (POPMHUPOBAThH
IPEACTABICHUE O LEIOCTHOM HAYYHOM KAPTHUHE MHUpPA, U YHUBEPCAIbHBIC
y4yeOHble JaelcTBUS (IIO3HABATEIbHbIE, KOMMYHHUKATUBHbBIC, PETYJISITUBHBIC),
KOTOpblEe o0ecrneuynBaroT (GOPMHPOBAHWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU 1€ATETbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUS KCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHUS NPU OCBOEHUU
3HAHMI: PaCKphIBaTh CMBICI XUMHUYECKUX MOHITUI (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHATHSIMH), UCIIOJIb30BaTh
NOHSATHS U1l OOBSICHEHUSI OTACIIbHBIX (PAKTOB U SIBJICHHM, BBIOUPATh OCHOBAHUS
U KpUTEpUHM [UIsl KiIacCU(UKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peaklMii, yCTaHABIMBATh NMPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYyKTUBHbBIC, J1€TyKTUBHBIE,
110 AHAJIOTHUH), AEJIaTh BHIBOJBI U 3AKIHOYEHUS;

yMEHUE MPUMEHITh B MPOLECCE IMO3HAHUS MOHATHS (IIPEAMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yEMbIC B
XUMUH, MpeoOpa3oBbIBaTh IMIUPOKO IPUMEHSEMbIE B XHMHHU MOJCIIbHbBIE
[IPEICTaBIICHUS] — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopmyia
U YpaBHEHUE XMMHUYECKOM pEaKIMHU — MPHU PEIICHUH Y4eOHO-IT03HABATEIbHBIX
3ala4y, C Yy4E€TOM OTUX MOJENbHBIX MPEJICTABICHUNA  BBIABIATH U
XapaKTEepHU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XMMHYECKUX pPEaKUUd, BBIABIATH  OOLIUE
3aKOHOMEPHOCTH, MPHUYMHHO-CIEJICTBEHHbIE CBSI3M W MPOTHBOPEYUS B
U3y4YaeMbIX IPOLECCax U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MOCTaBJIEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaK)K€ B KAuyeCTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

OpUOOpETEHHE OMNbITa MO IUIAHUPOBAHMIO, OPraHM3allMd U MPOBEJIEHUIO
YUYEHHMUYECKUX HSKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOAOM Ipolecca,
CaMOCTOATENIbHO MPOrHO3UPOBATh €0 Pe3yJbTaT, (OPMYIHUPOBATH 0O0OIIEHUS
Y BBIBOJIBI IO pe3yjbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIISATh
OTUET O MPOJICIAHHOMN padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHUE BbIOMPATh, AHAJTU3UPOBATH U HMHTEPIPETHUPOBATH HHPOPMALIUIO
paznuYHbBIX BUAOB U (OPM TMPEACTABICHMS, MOIYYaEMYyI0 M3 pPa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOcoOMs, pecypcbl MHTepHeTa), KpPUTHYECKHM OLICHHBATh
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMAILIHIO;

yYMEHUE NMPUMEHSTh Pa3Iu4yHble METOJIbI U 3alPOChl PU TOUCKE U OTOOpE
uH(pOpPMAIM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJIMMBIX JJIsi BBINOJTHEHUS
y4eOHBIX U IMO3HABATEJIbHBIX 33]1a4 ONPEAEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HKCIOJIb30BaHUA MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOW AaKTUBHOTO WCIOJb30BAHUSA PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAJIBHYIO (OpMY MpeAcTaBICHUS
uH(pOpMaIMK U WUTIOCTPUPOBATh pELIAEMble 3aJa4l HECJIOKHBIMH CXEMaMH,
JuarpaMMamu, IpyruMu (opmamu rpaduky U ©X KOMOUHALMSIMU;

YMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B Ipolecce Y4yeOHOU W
UCCIIE0BATENIbCKOMN NEATEIBHOCTU uH(pOpMaIUIO 0 BIISTHUU
IPOMBIIIEHHOCTH, CEJIbCKOI0 XO3SIICTBA M TPaHCIOPTa HA COCTOSTHUE
OKPYXaroUen MPUPOJHON CPEbI.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3a7aBaTh BOIPOCHI (B XoJie¢ Auanora W (Wiau) JIUCKYCCUHU) MO
CyLIECTBY 00CyXJaeMod TeMbl, (OpPMYJIUPOBATh CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIOJIHEHUS IPEITIOKEHHOMN 3a]1auu;

YMEHUSl TPEACTaBIATh IMOJYYEHHBIE pe3yJbTaThl IO3HABATEIbHON
NEeSATENbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTaxX; JenaTb MPE3eHTALMIO
pe3yibTaTOB BBINOJHEHHUS XHMHYECKOTr0 JKCIEpUMEHTa (J1ab0opaTOpHOIO
OTbITA, TAOOPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
POEKTA);

yMEHUSl y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATENILHOM W  HCCIEOBATEIbCKON  AESATENbHOCTH MpPU  PEUICHUHU
BO3HUKAIOLIMX MPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHMS
no3uniii  (0OCyXJeHus, OOMEH  MHEHHUSMH, «MO3TOBBIE  IITYPMBI»,
KOOpPJIMHALMA COBMECTHBIX JCHCTBUHM, ONpENEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJIHEHHON pabOThI U Apyrue).

PerynsiTuBHBIE YHMBepcaJbHbIe YUeOHbIe 1elCTBHUSA:

YMEHHUE CaMOCTOSITENIbHO OINpPEAENIATh LENH ACSTENbHOCTH, INIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIUPOBATh U IPH HEOOXOJAUMOCTU KOPPEKTHUPOBATH CBOIO
NesATeNbHOCTh, BEIOUpaTh Hanboee 3pHEeKTUBHBIE CIOCOOBI PEIIEHUs YUEeOHBIX
U TO3HABATEJIbHBIX 3aJ]a4, CAMOCTOSITEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEMJIOKEHHBIA AJITOPUTM JCUCTBUM NPH BBINOJHEHUH 3aJaHUM C y4ETOM



NOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSX,
OLIEHMBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LIEJIA, YMECHHE
UCIIOJIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI, MpEAJiaraéMble B YCIOBUHU
3aIaHUM.

HNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO

coJiepKaHMs, YCTAaHOBJIEHHOTO JaHHOHW (enepasibHONM pabouell mporpammoi,
BBIICJIAIOT: OCBOEHHBIE O0YUYalOIIMMHKCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOObI
neucTBull, crneuudpuyeckue Ui MpPeaIMETHOW o00JacTh «XUMUS», BUJIbI
NEATENBbHOCTH 1O TMOJIYYEHUID HOBOIO 3HAHMS, €ro HMHTepIpeTaluHu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYalLlUsX.

K koHuy oOyuenuss B 8 kJjacce npeameTHbIe pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHaIOIUXCSl YMEHHIA:

e pacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa,
XUMUYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI ¥ HEOJTHOPO/IHAS ), BAJIECHTHOCTh, OTHOCUTEJIbHASI AaTOMHAsI
M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJII XUMHYECKOIO OJJIEMEHTa B COCAWHEHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJ,  KHCIIOTa,  OCHOBaHHUE,  COJib,
ANEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKAsl peaKiys,
KJ1accu(UKanus peaklnii: peakiui COEIMHEHNUs, PEaKIUU Pa3I0KEeHHUS,
peakuuyu 3aMelleHus, peakuuu OOMEHa, 5K30- M DHIOTEPMHUYECKHE
peakiuu, TerioBoi 3pdeKT peakiuu, Sapo aToMa, JIEKTPOHHBIN CIIoN
aToMa, aToMHas oOpOuTadb, pajAUyC aroMa, XHWMHYECKas CBS3b,
NOJIApHAsE W HENoJIApHas KOBAJEHTHasi CBs3b, MOHHAs CBSA3b, HOH,
KaTHUOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHas
KOHLIEHTpAaLusl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH H
MPUMEHSThH 3TH MOHATHS PU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIsI COCTaBJIEHUS (OpMYyII
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpENeNsATh  BaJEHTHOCTb  aTOMOB  3JEMEHTOB B  OMHApHBIX
COCJIMHEHUSAX, CTENEHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, MPHUHAMJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COEIMHEHUN Mo (QopMysiaMm, BUJ XMUMHUYECKON CBA3M (KOBaJEHTHas U
WOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMbichn Ilepumoamueckoro 3akona J[. M. Menaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE NEPHUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMsI MACChI BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YE€HUS, 3aKOHAa ABOrajipo;

e ONUCHIBaTh U XapakTepu3zoBarh TabauuHyro ¢opmy Ilepuogmueckoii
CUCTEMBbl XMMHMYECKHX D3JIEMEHTOB: pa3IMyaTh MOHATHUS «rjaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)y», Masnsie
1 OoJIbILIME MEePUO/bl, COOTHOCUTh 0003HAUYECHMS, KOTOPbIE UMEIOTCS B
tabmune «llepuoguueckas cucrema xumuyeckux syemeHtoB [[. U.
MenzeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHuCio
AJIEKTPOHOB U PACHPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);



K

KJIacCUUIIMPOBATh ~ XMMHYECKHUE  DJIEMEHThI,  HEOPraHUYECKHue
BEILIECTBA, XUMHUUECKUE PEaKIMHU (10 YUCIIy U COCTaBY yYacCTBYIOIIHUX B
pEaKklUy BEIIECTB, 110 TEIIOBOMY 3P QEKTY);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKUE CBOMCTBA BEILIECTB
pa3IUUHBIX  KJACCOB,  MOATBEpXkJas  ONUCAaHHE  MpUMEpamMu
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HUX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUUYECKUX
MpEBpAIICHUN B pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYI0 MOJIEKYJIIPHYIO U MOJSIPHYIO MAacChl
BEILECTB, MAacCCOBYIO JIOJK XHMMHYECKOrO »3JeMeHTa 1o (opmyie
COEJIMHEHHUS, MacCOBYIO JIOJII0 BEIECTBA B pPacTBOpE, MPOBOJUTH
Pacy€Thl MO YPAaBHEHUIO XUMHUECKON Peakiiny;

MPUMEHSITh OCHOBHBIE ONEpPAIlUU MBICIUTEIBHON AESTEIbHOCTH —
aHaau3 M CHUHTE3, CpaBHEHUE, O0O00O0IIeHHE, CHUCTEeMaTHU3AIHIO,
KJIacCU(UKAIMIO, BBISIBIICHUE NMPUYMHHO-CIICICTBEHHBIX CBSA3EH — IS
W3YUYCHHSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIMi, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAHMUS  —  HAOIIOJICHUE, HU3MEpPEHUE,
MOJIECTUPOBaHUE, IKCIIEPUMEHT (peaibHbIM U MBICJIICHHBIN );

CIENOBaTh TMpaBWJaM  IOJIB30BAHUS XHUMHUYECKOM TMOCYyJAOW U
7a00paTOpHBIM 00OpPYJOBAaHUEM, a TakXKe IMpaBuiaMm oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYEHHUIO M COOUPAHUIO
ra3o000pa3HbIX BeIIECTB (BOJOPOJAa M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  OMNPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE DKCICPUMEHTHI 1O
pacno3HaBaHUIO PACTBOPOB WLIENOYEH UM KHCIOT C IOMOIIBIO
WHIMKATOPOB (JaKMycC, (peHoI(PTaIenH, METUIOPAHXK U IpyTHUe).

KOHIly OOyudeHHs B 9 KJiacce NpeIMETHbIE PE3yJbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHIA:

PACKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHHs, XUMHYECKas pPEaKIusi, XUMHUYECKAs CBA3b, TEIUIOBOU
addexT peakuuu, MOIb, MOJSPHBIA O0BEM, pacTBOp, DJIEKTPOJIHUTHI,
HEBJIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNSA, PEAKIUA UOHHOTO
oOME€Ha, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHE,
aloTponusi, amMQpOTEPHOCTb, XHUMHYECKas CBSA3b (KOBAJEHTHAs,
WOHHAs, MeTaJuInyecKas), KpUCTAUIMYECKas pEeIIETKa, KOppo3us
METAJJIOB, CIUIABbl, CKOPOCTh XHWMHMYECKOM pEaKUUHu, MPEAEIbHO
nonyctumas koHuentpauuns [I/IK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TOHIATHH U
IIPUMEHSTh 3TH NOHATHUS NPH ONMCAHUM BEILECTB U UX NPEBPALLICHUM;
UCIIOJIb30BaTh XHMMHYECKYIO CHMBOJIMKY I COCTaBJICHHS (PopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJIEHTHOCTh MW  CTEIEHb OKHUCIEHUS XUMHYECKUX
DJIEMEHTOB B COEAMHEHUAX PA3JIUYHOTO COCTaBa, NPHUHAJICKHOCTD
BEILLECTB K OMNpPEACIEHHOMY KJIAcCy COEIUMHEHUH Mo (opmyram, BH]



XUMHUYECKON CBs3M  (KOBaJCHTHAs, WOHHAS, METATMYCCKas) B
HEOPTaHWYECKUX COCIUHEHUSX, 3apsj] MOHA TI0 XUMUYECKOH dopmyIie,
XapakTep Cpeabl B BOJIHBIX PAaCTBOpPaX HEOPTaHWYECKHX COCIMHCHHM,
THUIT KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona J[. M. MenpeneeBa u
JIEMOHCTPHUPOBATh €r0 TOHMMAaHHWE: ONMHUCHIBATH U XapaKTePU30BaTh
Tabnmunyto Gopmy [lepruonnyueckoit CHCTEMbl XUMUYECKUAX DJIIEMEHTOB:
pas3nuyaTh MOHATUS «IJaBHas noAarpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynna)», Maneie U OOJbIIME TEPUOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPbIE HMEIOTCA B TMEPUOJUYECKONW TabnuIe, C
YHUCIIOBBIMH  XapaKTEPUCTUKAMH CTPOSHHUS AaTOMOB XHMMHYECKHUX
AJIEMEHTOB (COocTaB M 3apsj sjApa, OOIIee YUCIO JJIECKTPOHOB U
pacrpefielieHue HUX [0 JJIEKTPOHHBIM CJIO0sIM), OOBSCHSATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHEHUW CBOWCTB 3JICMEHTOB M MIX COCAMHCHUN B
npeaenax MajblX TEPHOJOB W TJIABHBIX MOATPYIIT ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(UIMPOBATh ~ XMMHYECKHE  DJICMEHTBI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITy U COCTaBy yYaCTBYIOIIUX B
peakuuy BEUIECTB, MO TEMIOBOMY 3(PPeKTy, M0 U3MEHEHUIO CTENEHEH
OKHUCJICHUS] XUMHYECKHX JICMEHTOR);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHeU(PUUIECKUEe XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOKHBIX BEIECTB, TMOJATBEpPXKIas OIMCAHUC
MpUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUM;

COCTaBJIATh YpPAaBHEHUS DJEKTPOJUTUYECKON JMCCOLUMALUU KHUCTOT,
HIEJ0YEd W COJIEW, IOJIHBIE W COKpAUIEHHBIE YPABHEHUS PEAKLUN
WOHHOTO  OOMEHAa, ypaBHEHHS  pPEaKIUH,  IOJITBEPKIAOITUX
CYIIIECTBOBAHWE TCHETHUECKOW CBS3W MEXKIYy BEIIECTBAMH Pa3IMIHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TMPEBPANICHUN B pPa3TMYHBIX
YCIIOBHUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MacChl
BEILECTB, MAacCOBYIO JIOJK XHMHYECKOro »3JeMeHTa 1o (opmyie
COEJIMHEHHUS, MacCOBYIO JIOJII0 BEIECTBA B pPacTBOpE, MPOBOJUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKON PEAKIINN;

coOI0aTh  MpaBWIa  TOJIb30BAHUS  XMUMHUYECKOW TMOCYJ0 U
7abopaTopHbIM 00OpYJIOBaHMEM, a TakKe IpaBWiia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHUIO W COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIMH, TOATBEPXKIAIONINE KAYSCTBEHHBIH COCTaB
pPa3sTUYHBIX BEIISCTB: pPACMO3HABAaTh OMNBITHBIM MyTEM  XJIOPHU/I-,
OpomMuna-, wuoaua-, kapobonar-, docdar-, cuwimkar-, cyJabdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI W3YYCHHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTR;
MPUMEHSATh OCHOBHBIC OTEPAIMA MBICITUTEILHON JICSITCIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, O0O0O0O0IIeHHe, CHUCTEeMaTU3AIHIO,
BEISIBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBSI3CH — JJII M3YUYEHHUsS CBOWCTB



BEIIECTB M XHUMHUYECKUX PEAKIHUM, €CTECTBEHHO-HAYYHBIE METOIbI
NO03HaHUsA — HAOJIOJIEHUEe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KITIACC
HauMeHOBaHHUE KoanuecTBo 4acos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3zie/ioB U TeM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmal padoThI padoThI
Pazpea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XumMmusi — BaxkHast
11 00J1acTh €CTECTBO3HAHMS 5 ) bubmuoreka [JOK
' U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
NEeSITeTbHOCTH YeJIOBEKa
12 BemecTBa 1 xuMHuueckue 15 | bubmuoteka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Pa3nen 2. BaxkHeiue npeacras

UTECJIN HCOPraHNIECCKUX BEHIECTB

21 Bo3nyx. Kucnopog. 6 bu6mmoteka [IOK
’ [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
9 Bonopon.Ilonstue o g 1 bubnuoreka LIOK
' KHUCJIOTaX U COJISX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. 5 1 1 but6mmoreka [{OK
’ ITousite 06 OCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eubs OK
2.4 HEOPraHUYECKHUX 11 1 1 nommorexa I

COEIUHEHUN

https://m.edsoo.ru/7f41837¢




Hroro no pasgeny 30

Pasnea 3. Ilepnognyecknii 3akoH u Ilepnoguyeckas cucrema xumudeckux djaemMenToB JI. . Menneneea. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

[Iepuoanueckuii 3aKOH U

[leproaudeckas cucrema
but6mmoreka [{JOK

3.1 XUMHIHCCIUX SIIEMCHTOB 7 https://m.edsoo.ru/7f41837¢

. . Menneneena.
Crtpoenue atoma

XHUMHUecKas CBS3b.

39 OKHCIIUTEIBHO- g | bubmuoteka [JOK
’ BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢
peaxkuuu
but6mmoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnuoreka [{OK

https://m.edsoo.ru/7f41837¢
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9 KUIACC

HaumenoBanue KoaunuyecrBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pas3ie/ioB U TeM KonrpoabHsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpaMmMbI padoThI padoThI
Pasnea 1. BemecTBo H XuMH4yeckne peakuun
IToBTOpEeHUE U
11 yriayOlieHue 3HaHu’ 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3aeioB https://m.edsoo.ru/7f41a636
Kypca 8§ kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 Bubmiorexa LIOK
. P . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIUi
DNEKTPONUTHYECKAS
13 JTUCCOLIMALINA. g | | but6mmoreka [JOK
’ XUMHYECKUE PEaKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pasgeny 17

Paszgea 2. Hemeraajibl M UX COeIUHEHU S

OOm1ast xapaKTepUCTHKA

2.1 XUMUYECKUX DJIEMEHTOB 4 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorensl
2.2 OOmw1ast xapakTepUCTHKA 6 bu6nuoreka [IOK

XMUMHUYECKHX 3JIEMEHTOB
VIA-rpynnsl. Cepa u e€

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




COCMHEHHUS
OO0mas XxapakTepucTUKa
’3 XAMHYECKHX DJICMEHTOB . bubnuoreka [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop u Ux coeqMHCHUS
OO1as xapakTepucTuKa
XUMHUYECKHX AJICMEHTOB Eus 10K
HOINOTEKA
2.4 IVA- .
rp}:nm’l Yriepoz u 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COCMHEHUS
Hroro no pasgeny 25
Pazgen 3. MeTaJJIbI M BX COeIUHEHUS
31 OO6mue cBoicTBa 4 bubmuoreka [JOK
' METAJLIOB https://m.edsoo.ru/7f41a636
10 Baxwuerimme metamibl 1 16 bubmuoreka [JOK
’ HUX COCIUHEHUSA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:xaionias cpeaa
41 BemectBa u matepuarsl B 3 Bbubnuoreka [JOK
' ’)KU3HH Y€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpemst 3 Bubmrorexa LIOK
p p https://m.edsoo.ru/7f41a636
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ITHOYPOYHOE INTAHUPOBAHUME

8 KJIACC
Ne KoJsmn4yecTBo 4acoB
JIEeKTPOHHbBIE
Hara nudposbie
nm| Tema ypoka KonTpoabhbie IIpakTnueckue
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE

/ paGoThI paGoThI
. pecypchl

[Ipenmer xumuu. Pone xumuu B

1 JKM3HM 4esoBeka. Tena u 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d210c¢

BEIIIECTBA

) Ilonsatue o MeToax MO3HAHUS B i bubnuoreka [JOK
XUMHUH https://m.edsoo.ru/ff0d227¢
[IpakTrueckas padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu i bubnuorexa [JOK
¥ IpUEMBI 00OpaIeHUs ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucTeie BEmecTBa U CMECH. i bubmnoreka [IOK
Crnioco0bl pazaeneHus: cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2

5 «Paznenenue cMmecelt (Ha mpuMepe 1 bubmorexa LIOK

A ! {Ha IpuMep https://m.edsoo.ru/ff0d28¢8
OUYHMCTKHU MOBApEHHOM COMIN)»
Bbub6morexa [JOK
A
6 TOMBLH MOTICIY IR I https://m.edsoo.ru/ff0d2a6c
7 XuMH4ecKue dJIEMEHTRI. 3HAKU 1 bubmnoreka [IOK

(CMMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8




9JICMCHTOB

XUMHYECKUX PEAKIUI

8 IIpocTrie U COKHBIE BEIlECTBA bubmmorexa [JOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUYCHHUE bubmiorexa HOK
yJpHoe y https:/m.edsoo.ru/f0d2d50
3aK0H MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUUIEcKas hopmyra. bubnuoreka [JOK
BanentHoCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHAX DIIEMEHTOB
OTHOCHUTENILHASI aTOMHAas Macca.
11 OtHOoCHUTENbHAA MOJIEKYIISIpHAS bubmorera [IOK
YIAp https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 1011 XHMHYECKOr0o bu6nunoreka [JOK
3JIEMEHTAa B COCIUHECHUN https://m.edsoo.ru/ff0d350c¢
13 KomuuectBo BemecTBa. Mob. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue 1 XUMUYECKHIE bubmuoreka [JOK
sIBJICHUs. XUMHUYECKasl pEaKLIUs https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciioBus NPOTEKAHUS bubmmoreka [JOK
15 o
XUMHUYECKUX PEaKLIun https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHUsI MaCChl
16 | BemectB. XUMHUECKHE bubmoreia HOK
m ) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrIunciaeHus KoJIM4YecTBa, MacChl
bu6mmoreka [JOK
17 | BemecTBa 10 ypaBHEHUSAM

https://m.edsoo.ru/ff0d5708




Knaccudukanmsi XumMuaeckux

13 peakuuii (coeAMHEHNUs, bubnnorexa [JOK
pasiioKeHus, 3aMEIECHU, https://m.edsoo.ru/ff0d334
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
19 | sHuukinonenuct. O0o0LIIEHUE U bubmmorexa LIOK
I et Hj https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alMs 3HAHUN
KonrtpomnsHas padora Nel mo reme
20 | «BemectBa u xXuMHUUYeCKHE bubmmorexa [JOK
H https://m.edsoo.ru/ff0d4290
peaKIm»
Bo3ayx — cmech razos. Cocras
21 | Bozayxa. Kucnopo 3JIEMEHT U bubmmorexa [TOK
Ayxa. e https://m.edsoo.ru/ff0d448e
pocroe BewecTBo. O30H
®uznuecKue 1 XUMHYECKUE

” CBOICTBa KHCIIOpoaa (peaKuu bubnuorexa [JOK
okucaeHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
Crnioco0slI MoNTy4eHus KUCIopo/ia

| B naboparopuu u bubmuorexa [JOK
IIPOMBILUIEHHOCTH. [[puMenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOJa
TennoBoii 3¢ ekt xumuueckon
peaKIu, MOHATHE O

bu6mmorekxa [JOK
24 | TEepMOXMMHYECKOM YPaBHECHMHH,

9K30- U SHJOTCPMHUUYECKHUX
peaKIusIxX

https://m.edsoo.ru/ff0d4790




Tomnuso (HedTh, yroiab U METaH).

bubmnoreka [IOK

2
3| 3arpaseme BosIyxa, cnocobw! https://m.edsoo.ru/ff0d4c4a
€ro MpeJoTBpaIICHUS
[IpakTuueckas pa6ora Ne 3 o
e | TEME «Ilonyuyenue u cobupanue bubnuoreka [IOK
KHCIIOPOJA, U3YYEHHE ETO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopon — anemeHT u npocroe
27| Be Hefnfo Haxox eHI/ICII: bubmmorexa LIOK
m ' & https://m.edsoo.ru/ff0d4dd0
IpUpoie
Ou3nyecKkue 1 XUMUIECKHe
28 | cBoiicTtBa Bogopona. [Ipumenenue bubmmorexa [TOK
Aopota. 1p https://m.edsoo.ru/ff0d4ddo
BOZIOpOAA
bu6mmoreka [JOK
29| Tomsite 0 KHCIOTAX i COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl osryueHust BOA0poia B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padota Ne 4 o
31 teMe «Ilomydyenue u cobupanue bubnnorexa [JOK
BOJIOpPOJa, H3YUEHHUE €T0 https://m.edsoo.ru/ff0d4{42
CBOWCTB»
1 Mounsipablit 00BEM ra3oB. 3aKOH bubnnorexa HOK
ABorazpo https://m.edsoo.ru/ff0d542e
33 | Beruucnenus o0b€Ma, KOTMIECTBA bubnuorexa [JOK

BCIICCTBA ra3a 1o €ro u3BECTHOMYy
KOJIMYCCTBY BEIICCTBA NJIN

https://m.edsoo.ru/ff0d55a0




00BEMY

Brruncnenns o06EMOB ra3oB 1Mo
YPaBHEHUIO PEAKIIMKU HA OCHOBE

bu6mmoreka [JOK

34
3aKOHA 00BEMHEIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
rasoB
DOU3NYECKUE U XUMUUYECKHUE bubmuoreka [{OK

35 .

CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa HOK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputes.

37 HacpImeHHble 1 HeHACHIIIIEHHBIC bubmnoreka [IOK
pactBopbl. MaccoBas 1015t https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 mo

38 teme «IIpurorosiienre pacTBOpoB bubnuoreka [JOK
C onpeAeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY

39 KonTponbhas padorta Ne2 no teme bubmmorexa [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCUPUKALINS, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue n xumMmuueckue

41 | cBOICTBA KUCIOTHBIX, OCHOBHBIX bubmoreia HOK

’ https://m.edsoo.ru/ff0d664e
1 aM(GOTEPHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, bubmuoreka [JOK

KJaccuukanus, HOMEHKIIAaTypa

https://m.edsoo.ru/ff0d67ca




43 [Tonydenue u xumuyeckue bubnuoreka [IOK
CBOMCTBA OCHOBaHMIA https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, bu6mmoreka [JOK

44
KJ1accu(puKaims, HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [lonydyenne u xumnyeckue bubnuoreka [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéLII) IIOJI ‘l)eHI/ISI " bubmorera [JOK

y s https://m.edsoo.ru/00ad9474
XUMHUYECKHE CBOMCTBA
[IpakTuueckas pabora Ne 6.
Pemenue skcnepuMeHTaNbHBIX
47 | 3amau mo Teme «OCHOBHEBIE bubmmorera [JOK
a https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN»
I'eneTnveckas CBSI3b MEKIY
48 | KjIaccaMy HEOPraHHYECKHX bubmiorexa HOK
. P https://m.edsoo.ru/00ad9a50
COeIMHEHUI

49 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00ad9cb?2
KonTponbhas padora Ne3 no teme

50 | "OcCHOBHBIC KIIACCHI bubmorera [JOK

o https://m.edsoo.ru/00ad9¢la
HEOPTraHUYECKUX COCTMHEHU I
IIepBble nONBITKH
51 KJacCU(PUKALUN XUMHYECKUX bu6mmoreka [JOK

anemeHToB. [IoHaTHe 0 rpynnax
CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/00ad9ffa




[Tepronnyueckuii 3aKOH 1
[Iepnonnueckas cucrema

bubmnoreka [IOK

32 XUMHYECKUX djieMeHToB JI. 1. https://m.edsoo.ru/00ada52¢
Menpeneena

53 | Ilepuoabl, rpymmbl, MOATPYIIIbI bubmmorexa [IOK

https://m.edsoo.ru/00adas2c

54 Crtpoenue atomoB. CocTaB bubnuorexa [JOK
aTOMHBIX saep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX

55 000J10Y€K aTOMOB AJICMCHTOB bubmuoreka [JOK
[Tepuonuueckoit cucremsr . U. https://m.edsoo.ru/00ada6bc
Menaeneena
XapakTepucTuka XUMHUECKOTO

56 3JIEMEHTA 10 €ro MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonuueckoro

57 3aKOHA JJIs pa3BUTHS HAYKU U bubmuoreka [{OK
npaktuku. 1. 1. Mennenee — https://m.edsoo.ru/00ada96e
YYEHBIN, IEJAror U IPaXKJaHuH

53 DIIEKTPOOTPHUIIATEIHLHOCTh bubnnoreka [IOK
aTOMOB XUMUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
59 | VoHas XuMHICCKas CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas bubnnorexa HOK

XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentnas nenonspHas { bubnuoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
Bbu6mmoreka [JOK
2
6 Crenens, okncienms I https://m.edsoo.ru/00adae28
63 OKHUCIUTETEHO- i bubmuoreka [JOK
BOCCTaHOBUTEJIBLHBIE PEAKIUU https://m.edsoo.ru/00adb076
bubmnoreka [HOK
4
6 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.cdsoo.r/00adb076
KonTponbhas padora Ne4 no teme
65 | «Crpoenne atoma. XuMu4ecKast 1 Bubmiorexa LIOK
P ) https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepubIil ypok. O60011eHIE U i bubnunoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o01IeHNE U i bubnuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U i bubnnorexa [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




9 KUIACC

Ne Kosn4yecTBo 4acoB
it JIeKTPOHHBIEC IH(POBbIE
ara
m | Tema ypoka KoHTpo/IbHBIE IpakTHYecKHe o0pasoBaTesibHbIE
Bcero HU3y4YeHus
/ padoThI padoThI pecypcenl
n
[Tepuoanueckuii 3aK0H.
Ilepunonnueckas cucrema 1 bubnnorexa [JOK
XUMHYECKHUX AJIEMEHTOB /I. https://m.edsoo.ru/00adb59e
N. MenneneeBa
3aKOHOMEPHOCTH B
W3MECHECHHHU CBOHCTB i bubmuoreka [JOK
XUMHUYECKUX BIIEMEHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus n
HOMEHKIATYDA 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Bunn xXuMHu4eckou CBSI3H U
TUIBI KPUCTATTUYECKUX 1 Bubnrorexa LIOK
N p https://m.edsoo.ru/00adbac6
peméToK
Konrtponbnas padora Nel
o reme «IloBropenue u
yriayOseHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeNIOB Kypca
8 kiacca»
Knaccudukarus 1 bubnuorexa [IOK




XMMHYECKUX PEAKIUM 110
pPa3IMYHBIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTHE O CKOpPOCTH
XUMHUYECKON pEeaKIuu.

bubmuoreka [{OK

7
ITonsaTue 0 rOMOTSHHEBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITHIX
ITonsaTue 0 XUMHYECKOM
paBHOBecHH. DAKTOPHI,
BJIMSIIOLIIME HA CKOPOCTh bubnnoreka [JOK
8 .
XAMHUYECKOU pEaKuu U https://m.edsoo.ru/00adc28¢c
IMOJIOKEHNE XUMUUECKOTO
paBHOBECHS
OKUCIUTEIBHO-
9 BOCCTAaHOBHTEJIbHEIE bubmmorexa [IOK
https://m.edsoo.ru/00adcade
peakuuu
Teopust
10 JJEKTPOIUTUYECKON bubnnorexa [JOK
nucconuanuy. CUIbHBIE U https://m.edsoo.ru/00adcd68
cl1abble IEKTPOIIUTHI
1 HonHbie ypaBHEHUS bubnnorexa [JOK
peakuuii https://m.edsoo.ru/00add448
XUMHYECKHUE CBOUCTBA
KHCJIOT ¥ OCHOBAaHHH B
. bubmuoreka [JOK
12 CBETE TMPEICTABICHHUIN 00

ANEKTPOIUTHICCKON
UCCOLMAIIAN

https://m.edsoo.ru/00add5d8




XUMHUYECKHE CBOMCTBA
COJIEll B CBETE

13 MpeACTaBICHUHN 00 bubmmorexa [JOK
e § https://m.eds00.ru/00add8b2
ANEKTPOIUTUIECKON
JIACCOITUAITIN

14 [TonsiTue o ruaponuse bub6nuoreka [IOK
conen https://m.edsoo.ru/00add9d4

15 O6o006menue u bu6mmoreka [JOK
cUCcTeMaTHu3alys 3HaHUM https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.

16 «Pemenue bubmuoreka [{OK
OKCIIEpUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»

Kontponbhas pabora No2
10 TEMeE

17 «DNEKTPOTUTUYECKAS bubnnorexa [JOK
aUcconManuys. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINH B
pacTBopax»

OO1as xapakTepucTUKa

13 rajoreHoB. XMMHUYECKHE bubnuoreka [JOK
CBOMCTBA Ha IIpPUMEPE https://m.edsoo.ru/00addfe2
XJiopa
Xnoposoaopoa. ConsiHas

19 KHUCIIOTA, XUMUYECKHUE bu6mmoreka [{OK

CBOWCTBA, MTOJTyYEHHE,
MPUMEHEHNE

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




[TpakTrueckast pa6ora Ne 2

ho | 1o TeMe «Ilomyuyenue bubnnorexa [IOK
COJITHOM KHCIIOTHI, https://m.edsoo.ru/00ade348
W3y4YEHHUE €€ CBOMCTBY»

Beruucnenus no

21 YPaBHEHUSM XUMHUECKHX bub6nuoreka [IOK
peaKkuui, eciii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

) OO6m1ast xapakTepuCTUKA bu6mmoreka [JOK
anemeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTponHsie
MOIU(DUKAIINH CEPBI.

73 Haxoxnenue cepol u eé bubnnorexa [JOK
COEAMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA
cepbl
CepoBomopo/1, CTpOEHHUE,

24 cpninquKEe u XI/II;/II/I‘ICCKI/IG bubmmorexa [JOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunppl cepsl. CepHas

’5 KHCJIOTa, PU3HUECKHE 1 bubnnorexa [IOK
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHNE

26 XHUMUYECKUE PEaKIInH, bu6mmoreka [{OK

JISKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO CTI0co0a
TOJTYYCHHUSI CEPHOM

https://m.edsoo.ru/00adec8a




KHUCJIOTbl. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroIEen
Cpeabl COeIMHEHUSAMU
cepsl

Briunciienne MmaccoBoOit

27 OJIW BBIXOJIa MPOIYKTa bubmmorexa [JOK
A Aa POty https://m.edsoo.ru/00adec8a
peakiuu
OO1mas xapakTepucTUKa
AJIEMEHTOB V A-TpyIIbl.
28 | AB3ort, pacnpocTpaHEHUE B bubmmorexa [JOK
» paclpocTp https://m.edsoo.ru/00adeea6
npupoze, Guzndeckue u
XUMHUYECKHE CBOMCTBA
AMMHuak, ero (puznyeckue
29 Y XMMHYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
[TpakTrueckas padora Ne 3
30 | ToTeMe «Tomyuenue bubnnorexa [JOK
aMMUaKa, U3y4YeHUE ero https://m.edsoo.ru/00adf180
CBOKCTBY
A30THas KucnoTa, eé
31 (bU3HYEeCKHEe U XUMHUYECKUE bubmoreia HOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
32 Hcnonb3oBaHnue HUTPATOB bubmuoreka [{OK

Y COJIe aMMOHHUS B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. XuMu4eckoe
3arpsi3HEHNE OKPY>KaoLIEeH

https://m.edsoo.ru/00adf518




Cp€abl COCAMHCHUAMN
a3oTa

docdop. Oxeun pochopa
(V) u dochopnas kuciora,

bubmuoreka [{OK

33
bu3HYECKUEe U XUMUYIECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, NIOJIyYEHHUE
Hcnons3oBanue dpocdarton
B KQU€CTBE MUHEPAIbHBIX

34 oOpeHuid. 3arpsi3HEHUE bubmmorexa [JOK
YAOOP . P https://m.edsoo.ru/00adfc20
MIPUPOHON CpeIbl
dbocdaramu
Yraepon,

35 pacnpocTpaHeHue B bubnuoreka [IOK
npupojie, pu3nUecKue u https://m.edsoo.ru/00adfd9¢c
XUMUYECKHUE CBOMCTBA
Oxkcunpl yriaepojaa, ux
buznYecKre 1 XUMUIECKHE

36 CBOMCTBA. DKOJIOTHYECKUE bubmmorexa [JOK

' https://m.edsoo.ru/00adfebe
npo0JIeMbl, CBSI3aHHBIE C
okcuaoMm yrieposa (IV)

37 VYronbHas KUCIOTa U €€ bubnuoreka [JOK
COJIN https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4
o teme "l[lonydenue

bu6mmoreka [IOK
38 YIJIEKHUCIIOTO Ta3a.

KauecTBennas peakus Ha
KapOoHaT-HoH"

https://m.edsoo.ru/00ae027¢e




39

HepBOHaanBHBIe IIOHATUA
00 OpraHuYecKux
BEIIEeCTBaX KakK O
COEIMHEHMSX YTIIepoaa

bu6mmoreka [{OK
https://m.edsoo.ru/00ae054¢e

40

Kpemnnii u ero
COCIMHEHHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

41

[TpakTuyeckas padora Ne 5.

Pemenue
AKCIEPUMEHTAIBHBIX 33724
o TeMe «BaxkHeimue
HEMeTaJlJIbl ¥ UX
COCIMHCHHUS)

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

Konrponsnas pabora Ne3
1o reme «Baxueumme
HEMETAJIJIbl U UX
COETUHEHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO1mas xapakTepucTUKa
XHUMHYECKHUX 3JIEMEHTOB —
MeTaJlIoB. MeTajutnueckas
CBSI3b U METAJINYECKas

KpUCTAJUIMYECKas PEIIETKA.

dusnueckue cBolicTBa
METAJLIIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

44

XUMHYECKHE CBOMCTBA
METaJJIOB.
DNEeKTPOXUMHUUECKUH Psifl
HaIPsKEHUN METaNIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156




OO01mue crocoO0bl
MOJTyYEHUST METAJIIOB.
CmiaBel. Beluucnenus o

bu6mmoreka [IOK

45 aBHE ec
ypasH IjHﬂM NHMITACCIIX https://m.edsoo.ru/00ael156
peakuui, eciid OJUH U3
pEareHTOB COJEPIKUT
MpuMecH
46 [TonsiTre o Koppo3uu bubnuoreka [IOK
METAJJIOB https://m.edsoo.ru/00ae1278
Bbu6mmoreka [JOK
47 €110 € MeTal
LesoyrEre MeTaLI https://m.edsoo.ru/00ae14b2
48 Oxcuibl ¥ THAPOKCHIBI bu6mmoreka [{OK
HATpUA U KaJIUA https://m.edsoo.ru/00ae14b2
[IlenoyHno3eMeNbHBIC
49 METAJIIbI — KAJIBIIUNA U bubmotera [IOK
. H https://m.edsoo.ru/00ael5e8
MarHui
50 Baxneiime coeluHeHUs bubmuoreka [JOK
KaJIbIUsI https://m.edsoo.ru/00ael5e8
51 O060011eHNE U
cUcTeMaTHu3alus 3HaHU I
5 ’KEcTkocTh BOIBI U bubmnoreka [IOK
CrocoObI €€ yCTpaHeHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pa6ora Ne 6
53 o Teme "JKECTKOCTh BOBI bubmotera [IOK
. H" https://m.edsoo.ru/00aelae8
Y METOJIbI €€ yCTpaHeHUs
54 AnfoMUHUHT bubmuoreka [JOK




https://m.edsoo.ru/00aelc64

55

AmpoTepHbIe CBOICTBa
OKCHJIa ¥ THIPOKCHU/IA

bubmnoreka [IOK
https://m.edsoo.ru/00aelc64

56

Kemnezo

bu6mmoreka [{OK
https://m.edsoo.ru/00ael1d86

57

Oxcuipl, TUIPOKCUIBI U
conu xene3a (I1) u xxenesza
(TIT)

bu6mmoreka [{OK
https://m.edsoo.ru/00ae35e6

58

O06001IeHuEe U
cUCTeEMAaTHU3al g 3HAHUU

59

[Tpaktryeckas padora Ne 7.
Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4
1o reme «Baxneumme
MeETaJUIbl U UX
COCIMHEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus 1o
YpPaBHEHUAM XUMHUYECKHUX
peaKkuui, eciii OOUH U3
peareHToB J1aH B U30BITKE
WJI COAEPKUT IPUMECH.
Brraucnenus MmaccoBoi
JIOJIM BBIXOJIa MPOIYKTA
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael1750

61

O000611EeH1E U
cUCTeEMAaTHU3alUd 3HAHUU




Kontponbhas padota N4
62 o teme «Bakueiime 1
METAJLJTbI U UX
COCTMHCHHUS
BerectBa 1 Mmatepuaisl B
63 noie HEBHOU )KI/II:;HI/I 1 bubmmorexa [JOK
A https://m.edsoo.ru/00ae3£50
YyeroBeKa
64 XHMHYECKOE 3arpsi3HEHUE ! bubnuorexa [IOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn 1 bubnnorexa [JOK
HKOJIOTMYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
Pe3epBHBIit ypoK.
66 0 6og CHI/IeyII/: | bu6mmoreka [IOK
B . https://m.edsoo.ru/00ae0d0a
cucTeMaTu3anus 3HaHUi
PesepBHBIN ypoOK.
67 0 60(15) eHHeyi 1 bu6mmoreka [{OK
Hl . https://m.edsoo.ru/00adb33c
CHUCTEeMaTH3aIis 3HAHUI
PesepBHBIN ypoK.
68 0 60g eHMeyﬁ | bubmuoreka [JOK
HI . https://m.edsoo.ru/00ad9cb2
CHUCTEeMaTH3aIis 3HAHUI
OBHIEE KOJIMYECTBO 63

YACOB I10 I[TPOTPAMME













		2023-10-31T21:07:07+0700
	с.Островное
	Зяблицева Любовь Ивановна
	мною рассмотрен этот документ




