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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Io KilaccaM M CTPYKTYpUPOBAHHUE [0
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipoiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1ieJIel U3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3I[paBOOXPaHEHU .

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CaMOCTOSITENIBHOW  Y4eOHOM  JESITENbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEHHU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro moaxoaa Kk €€ m3ydeHuro. Copep:kaHHe CKIAJbIBAETCS U3 CHUCTEMBbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOrO PUMEHEHHSI U TIOJIyYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HAaHUIO U METOZaM
NO3HaHUsA B Hayke. M3yueHue XuMUU NPOMCXOAUT C IPHUBJICUYCHHEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKOM HAyKHd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHNI MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAayKH, B MPUOOILIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301acHOro o0panieHus ¢ BEIeCTBAMU B TIOBCEITHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOwmEeNd (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSCHITH W OIICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NeSATEeILHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Yncio 4acoB, OTBEIEHHBIX I H3YYCHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToOMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JII XAMHUYECKOTO JIEMEHTa B COCTUHEHUH.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHsS MacCChl BEIIECTB. XMMHUYeCKue ypaBHeHHs. Kiaccmbukanms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM O00OPYAOBAHUEM, U3YUYEHUE U ONKCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTON) SABICHUH, HAOIIOIeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
ConmM, HAONIOJCHWEe W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/laHHE MOJEJIel MOJeKyl
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosnyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoObI
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: yroib W METAaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpupoJie U B KU3HU 4esioBeka. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcujoB. Dusnmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTaHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus TopeHus (rmosxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUJIOB U OITUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZOpOoa (ropeHue), B3auMoeicTre Bogopoa ¢ okcugom meau (1) (Bo3moxHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHHE 00PA31I0B BEIIECTB KOJTUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllieM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEPUANIOB), HCCIIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPacCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOTeHbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCHUIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHUI CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHNSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHATHUH, SIBJISIOIIMUXCS CUCTEMHBIMU JUISI OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAay4yHbIN (akT, runores3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, ©30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTAIUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonstre o karamuse. [loHsTue 0 xXuMnueckoM paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMd C  HWCIOJIb30BAaHUEM  METOja
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHA. Y CIIOBUSI MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JICUCTBUSL  Pa3MYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 MX COeMHEHHS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlylaMu, uienodyamu). XisopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3NyYecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHAUYECKHEe cBOWMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAadeCTBEHHAs pEakius Ha CyJb(aT-HOoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKre U XUMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpesibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHast kuciora, PU3NUECKHE U XUMHYECKHE CBOMCTBA, IMOJydYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (PU3NUECKHEe U XMMHUECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBS3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUrnoTe3a TJI00ATBHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIA 3ddexT. YromapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasibHbBIE TOHATUSA 00 OPraHUYECKUX BEILIECTBAX KAK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHeHue. CoeMHeHHs KpeMHHUs B mpupoe. O01me npeAcTaBieHus 00 OKCHIE
kpemHust (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIILICHHOCTH. BakHellne CTPOUTENIbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJICHHUE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOJI0/IeHUE TIpoIecca OOYTIMBaHMS caxapa MoJ AIeWCTBHEM KOHIICHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEMHEHHI (BO3MOKHO HCIIOJIb30BAHUE BUACOMATEPUAIIOB), 00pa3aMu a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochar-moH U U3yyEeHUE TMPU3HAKOB MX TMPOTEKAHUsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTa3a, IOJIYYEHHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pELIEHUE SKCIIEPUMEHTANBHBIX 337a4y Mo TemMe «BaxHelmme HeMeTaulbl U UX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraunueckas CBs3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHHN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKcuabl u
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus 1



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, rTuapokcuabl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIIUI HA MOHBI: MarHus, KaJIbIIKs, aTIOMUAHUSA, TUHKA, sxese3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momomis npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJO, CIUIABbI METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE OPO/IbI, TOJIE3HbBIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ IIOBEJACHME M TMOCTYIKM CBOMX TOBApUIIEH C NO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

HHTEepeC K OOYyYCHHI0O M T03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCJICACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHJUBUAYAJIbHOU TPACKTOPUHU IIPOJIOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTHUYECKH 11e71€CO00Pa3HOE OTHOIICHHUE K MMPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBuJI 0€30IMaCHOTO MOBEICHUSI TIPH padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYPBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeAMETax M IO3BOJISIIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3Yy4EHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISIBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHE Ha0IomaTh 3a XOJ0M Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ Iuaiora u (Mjin) JTUCKYyCCUM) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTaLHUI0
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUSA, YMEHHUSI M CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccudukanus peakuuid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)», maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l siApa, OOIIEe YUCIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATH OCHOBHBIE ONIEPALIMU MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TPUYHMHHO--CIICACTBEHHBIX CBSI3€ — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEPEHHE, MOJAEIUPOBAHUE, HKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TTIOMOIIbIO UHJIUKATOPOB (JTaKMycC, peHoN(TaIenH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, NPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE paBHOBecHe, oOOpaTUMbIe W



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTAIINYEeCKas pelETKa, KOppOo3usl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XUMHUYECKYI0 CHUMBOJHMKY [UIsl COCTaBleHHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIACCy COEIMHEHUW 1o (opmyjaM, BHA XUMUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIWHEHMU, THUIl KPUCTALIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnnuHyo Gopmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manble U OOJbIIME TEPUOABI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 W3MEHEHUIO CTENCHEW OKUCIIECHHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XMMHUYECKUX PEaKLUN;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIaOOpaTOPHBIM
o0opy/noBaHUEM, a TakKXKe TMpaBuiaa oOpalleHuss C BEIIeCTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPK/IAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTIEPAIlN MBICITUTEIILHOMN ICITEIEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue KosmuecTBo yacos dopMuUpoBaHHe
Ne . JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3esioB U TeEM KonTposabubie IIpakTuyeckue GyHKIHOHAILHON
n/m Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NMPOrpamMMbl padoThI paGoThI rPaMOTHOCTH
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
DopMHUpOBaHUE
LEIIOCTHOTO
MHPOBO33PECHUS
JImuaocTHOE,
XumMusi — BakHast JKU3HEHHOE
061acTh CaMOOITIPENETIEHUE
OpPMHPOBaHUE
11 €CTECTBO3HAHUS U 5 0 5 (popmmp . bu6mmoreka [IOK
. . KOMMYHUKATUBHOU
MIPAKTUYECKOU y https://m.edsoo.ru/7f41837c
KOMIIETEHTHOCTH B
JIeATETbHOCTH c
001IeHnn co
YelioBeKa m
CBEpPCTHUKAMU B
npouecce
o0pa3oBaTenbHON
JIeATETbHOCTH.
®opMupoBaHuE
yMeHus paboTaTthb
B CaMOCTOSITEIILHO.
eniecTBa u
1o e 15 . 0 OtcTanBaTh MHEHHE U Bubmiorexa [IOK
. TIO3HIIUIO.
! https://m.edso00.ru/7f41837c
peakuun [ToaroroBka
00yJaronmxcs K
u (oI (1 4% ()11 ()5

mpodeCCUOHATBHON



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

Hroro no pazaeny 20

JIEATENILHOCTH T.K. K
pa3HbIM BHJIAM
JIESATEIIbHOCTH CBSI3aHbl
CO 3HaHHEM
OKpYKaroIlei cpeabl

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Bonopona.llonsitue

O KHCJIOTaxX M COJIAX

DopMHUpOBaHUE
LEJIOCTHOTO
MHUPOBO33pEHUS
YMenue

KOPPEKTUPOBATh CBOU
TIEUCTBUS bu6mmoreka [JOK
OTHOCHUTEIBHO https://m.edsoo.ru/7f41837c

3aJaHHOI'O 5TaJIOHa

VYMeHue onieHnBaTh
CaMOCTOSITEIIbHYIO
pabory

Bopa. PactBopsl.
2.2 ITousatme 00 5
OCHOBAaHHUIX

[Tonnmanue u
OCO3HaHHE
CJIO’)KHOCTH CTPOCHHUSI
KUBBIX OPTaHU3MOB,
dbopmupoBaHue bubmuorexa [JOK
KOMMYHUKaTUBHOU https://m.edsoo0.ru/7f41837c
KOMIIETEHTHOCTH B
0O0IIeHnH cOo

CBEPCTHUKAMU B
rporiecce



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

o0Opa3oBaTelbHON
JeSATEIbHOCTH

dopMupoBaHue
YMEHHH CyIIaTh B
COOTBETCTBUH C

LIEJIEBOM YCTaHOBKOM.

Bosnyx. Kucnopon.
2.3 [Tonstre 00 6 Dopumpovarie bubmoreia OK
' HO3HABATCIILHBIX https://m.eds00.ru/7f41837¢
OKCHIAX MOTHBOB Ha OCHOBE
WHTEpeca K U3YYCHUIO
HOBBIX JIJIsl YYaII[XCSl
00BCKTOB
DopMHUpoOBaHUE
MHPOBO33PEHUS
CBSA3aHO C
OCHOBHBIE KJIaCCBI 9KOJOTMUECKUM
bu6mmoreka [JOK
2.4 HEOPraHUYECKUX 11 BOCITTAHHEM,
. https://m.edsoo.ru/7f41837¢c
COCTMHEHHUH LHEHHOCTHBLIM
OTHOLIEHHUEM K
KUBOMY MUPY
Y OKpY>Kalollen cpee.
Uroro no pazaeny 30

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoanyeckas cucreMa xumudeckux 3jaemeHToB /[[. . MenpaeseeBa.

CTpOCHI/Ie aToMOB. XUMHYECKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKuuu

[Tepuoanueckuit
3aKOH U
31 ITepnonnueckas
' cucreMa
XUMHYECKHAX

anemenTtoB [l. U.

YMeTh 0CO3HABaTh
CBOU MHTEPECHI,
HaxOJIUTh U U3y4aTh B
y4eOHHKaX 1O
pPa3HbIM MIpeAMETaM
MaTrepuabl,

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c



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

Menene-eBa.
Ctpoenue aToma

UMCIOIIHNEC
OTHOIICHHUE K CBOUM
HHTEpECCaM.

XHUMHYecKas CBSI3b.

dopMupoBaHue
[103HABATENbHbIX
HABBIKOB Y4allluXxcs,
yMEHUM
CaMOCTOSITEIILHO
KOHCTPYMPOBaTh CBOU

3. OxucnurensHo- 8 3HaHUS, bubmmorexa LIOK
BOCCTAHOBUTEJIbHBIE OpHUEHTHPOBATHCS B https://m.edso0.ru/7f41837c
peakuuun MH(OPMAaLOHHOM

IIPOCTPAHCTBE,
pa3ButTHe
KPUTHUYECKOTO U
TBOPYECKOTO
MBILIICHUS.
bu6mmoreka [IOK
Hroro mo pasyery 15 https://m.edso0.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB ®opMUpOBaHHE JJIeKTPOHHbIE
HauMenoBanue .
Ne dyHKuMOHANBbHOMI (undposbie)
pa3/iesioB M TeM Konrtpoabubie I[IpakTnueckue
n/n Bcero TPAMOTHOCTH oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypchl
Pa3znea 1. BemecTBO 1 XUMH4YeCKHEe peaKkul
dopMupoBaHue
IIPEACTaBICHUH O
IToBTOpenue u €IMHCTBE MIPUPO/IbI HA
11 yriayOieHue 3HaHu’ 5 0 OCHOBE CpPaBHEHUS bubnnorexa [HOK
' OCHOBHBIX Pa3/JEeiIOB pacTeHuii pa3HbIX Tpynn U https://m.edsoo.ru/7f41a636
Kypca 8 kiacca YCTaHOBJICHHUSI
YCIIO’)KHEHHUS B UX
pa3BUTUN
dopmupoBaHue HHTEpeca
OcHoBHbIE YD P
1 J1I0003HATENBHOCTD K
3aKOHOMEPHOCTH bubnuoreka [IOK
1.2 4 0 W3Y4YECHUIO IPUPOIBI
XUMHUYECKHAX https://m.edsoo.ru/7f41a636
. METOJIOM €CTECTBEHHBIX
peakuuit
HayK
dopmMupoBaHue
OCO3HAaBaTh €AUHCTBO U
DNEeKTPOIUTHYECKAS
LIEJIOCTHOCTD
JUCCOLIUAITHS.
OKpY>KaIoIllero Mupa, bubmuoreka [IOK
1.3 XUMHUECKHE 8 1
BO3MOXHOCTH €TI0 https://m.edso00.ru/7f41a636
peakuuu B
MM03HABaEMOCTH U
pacTBopax

00BSCHUMOCTH Ha OCHOBE
JOCTHKCHHUM HAYKH.



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

Uroro no pazneny

Pazgen 2. HeMeTa/JILI M UX CO€IHHEHUS

17

Oo6mas dopmupoBaHue
XapaKTCPUCTHKA OCJIOCTHOr O
2.1 XUMUYECKUX 4 MHPOBO33PCHHA bubmorexa [IOK
s emerton VIIA- JIMuHOCTHOE, KUZHEHHOE https://m.edsoo.ru/7f41a636
rpymms, TaioreHs: CaMOOTIpe/ICIICHUE
O6mas YMeHHE O1leHUBATh
XapaKTEPUCTHKA CaMOCTOSITENILHYIO paboTy
59 XUMHYECKUX 6 bu6mmoreka [IOK
anemeHToB VIA- https://m.edsoo.ru/7f41a636
rpynibl. Cepa u eé
COCTMHCHHS
OGmas dopMupoBaHue
XapaKTePUCTHKA [EIOCTHOTO
B — MHPOBO33pEHUs Y MEHUE
23 sneMeHToB VA- 7 KOPPEKTHPOBAThb CBOU bubmmorexa [IOK
rpymmEL. Asor, JeHCTBHSA OTHOCHTENBHO https://m.edsoo.ru/7f41a636
bocdop 1 ux 3a/TaHHOTO ATaJOHA
COEIMHEHHMS
Obmas YcrpauBath 3¢ hekTUBHBIE
XapaKTepUCTHKA TPYMIOBBIE OOCYXACHUS U
XAMHUYECKHUX obecrieunBaTh OOMEH
2.4 siteMeHToB IV A- 8 3HAHUSIMU MEXKTY Eubmiorexa IIOK

IPYIIBL. YTIEPOa U
KPEMHUM 1 UX
COCIUHECHUS

WICHAMU I'PpYIIIbI JTJI

npuHATHS YPPEKTUBHBIX

COBMECTHBIX PEIICHHI

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



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

Uroro mo pazneny 25
Paszpnen 3. Metasuibl U UX COeIMHEHUS
YMeHue BoIpakaTb CBOU
MBICJIH U CIIOCOOHOCTH
BBICITYILIMBATh
31 OO01ue cBoiicTBa 4 0 cobeceqHUKa, IOHUMATh bu6mmoreka [IOK
' METaJIJIOB €ro TOYKY 3pEHus, https://m.edso0.ru/7f41a636
MIPU3HABATh IPaBO
JPYroro 4ejoBeKa Ha UHOE
MHEHHUE
YMmenue paborats B
TpyMI€e C BBIMIOIHEHHEM
Baxneiinme Pa3TUYHBIX COIHATBHBIX
3.2 METaJIJIbl U UX 16 1 poJiel, peACTaBIsATh U bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
COCIMHEHUS OTCTanuBaTh CBOM B3TJISIBI
1 yOeXJIeHu s, BECTU
JUCKYCCHIO
Hroro no paszneny 20
Paszgea 4. Xumus u oKpyskammas cpeaa
YMeHnue ocBanBaTh
IIPUEMBI IEUCTBUH B
BemecrtBa n HECTaHJIapTHBIX
4.1 MaTepuasbl B KU3HU 3 0 CUTYaIUsX, OBJa/IeBaTh bubmmorexa [OK
https://m.edso0.ru/7f41a636
YelioBeKa IBPUCTHYECKUMU
METOJIaMH PEIICHUS
npobiem
Hroro mo pazaeny 3



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

bubmuorexa [JOK

Pesepsroe Bpems 3 0 0 https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME


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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Kosun4yecTBo 4acoB DJIeKTPOHHbIE
; IpodopuenTanuonna uupposbie
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku pocop p
s1 padora o0pa3oBaTte/ibHbIE
n 0 e padoThI e padoThlI
pecypchl
[Ipenmer xumun. Ponb
1 XHUMHH B KU3HU 0 0 bubmuoreka [{OK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIICCTBA
5 [TonstHe o MeTomax 0 0 bubnuoreka [{OK
MO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne
1 «IIpaBuna paboTsI B
3 71a0opaTopuu U MPUEMBI 0 0 bubmmnorexka HOK
oOpartieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyTI0BaHUEM
YucThle BelecTBa U
4 cmecu. CriocoObl 0 0 bubmorexa [IOK
' . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei
[TpakTiueckast paborta Ne
2 «Paznenenue cmecei but6mmoreka [IOK
5 0 0
(Ha MpUMepe OUUCTKH https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COJH)»
6 ATOMBI U MOJIEKYJIBI 0 0 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢c



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

XUMUYECKUE IIIEMEHTBI.
3HaKk# (CHMBOJIBI)
XUMHYECKHX 3JIEMEHTOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2be8

10

11

IIpoctbie U cnoxHbIE
BEILECTBA

ATOMHO-MOJIEKYJIIPHOE
yueHue

3aKOH MMOCTOSIHCTBA
COCTaBa BEIIECTB.
Xumuueckasi hopmyia.
BanentHocTs aTOMOB
XUMHUYECKHX 3JIEMEHTOB

OTHOCHUTENLHASA aTOMHAas

macca. OTHOCUTEBHAS
MOJIEKYJIIpHas Macca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2eae

bubmmoreka IIOK
https://m.edsoo.ru/ff0d323c

12

MaccoBas noins
XUMHUYECKOTO DJIEMEHTA B
COEINHEHUHN

bubmmoreka IIOK
https://m.edsoo.ru/ff0d350c

13

14

15

KomnuectBo BemecTna.
Monb. MonsipHas macca

duznueckue u
XUMHUUYECKHE SIBICHUS.
XuMHUecKas peakius
[Ipu3Haku u ycnoBus

MPOTEKAHUS XUMUYECKHUX
peakuun

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d5230

bubnunorexa LIOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKOH COXpaHEHUsI MacChl

16 BEIIIECTB. XUMHUYCCKHC bubmorexa HOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brraucinenus KoJIn4yecTBa,

17 MACCEI BEIIECTBA I10 bubnunorexa LIOK
YpPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanus
XAMHYECKHUX PEaKUi

18 (coenuHeHws, 3HaK0MCTBCU> c bubmmoreka [JOK

npodeccueit XuMuK https://m.edsoo.ru/ff0d3f34
pa3iiokKeHus1, 3aMEeIECHNUS,
oOMeHa)
M. B. JlomoHoCOB —

19 YUEHBIN-3HIUKIIONEIUCT. bubmuoteka [IOK
0O0001eHuEe " https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aI1s 3HAaHUU
Konrtponsnas padora Nel

20 o Teme «BemecTBa u bubmorexa HOK
XHMIHECKHE PEaKIIIDy https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos.

21 CocraB Bo3ayxa. bubnmoreka [JOK
Kucnopon — sneMeHnTt u https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnueckue u
XHMHYECKHUE CBOMCTBA

22 KHCIIOpOJa (peakiuu bubnnorexa [JOK

OKHCJICHUS, TOPEHUE).
[NousTHe 00 OKCcHIax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Crioco0bI moryueHust
KUCIIOpO/a B

23 71a00paTOPUH U bubmorexa [IOK
https://m.edsoo.ru/ff0d497a
MPOMBIIIIICHHOCTH.
[TpumeneHue kucaopoa
TemnnoBoii 3¢ ekt
XUMHUYECKON PEeaKIlnH,
MIOHSITHE O
24 TEPMOXHUMHYECKOM bubmmorexa [JOK
https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
HIOTEPMUYECKUX
peaKIusIX
TomnuBo (HedTh, Yroib U
25 MeTaH). 3arps3HeHue bubmuoteka [IOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTuaeckast pabota No
26 3 o teme «llonydyenue n bubmmnoreka HOK
coOupaHHe KHCIOpOoaa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €ETO CBOWCTB)
Bonpopong — snemeHT u
27 MIPOCTOE BEILIECTBO. Bubmmorexa [IOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpuponae
duznyeckue u
08 XHMHYECKHE CBOMCTBA but6mmorexa [IOK
Bofopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOZIOpOAA
29 [TonsTHE O KUCIOTAX U bubnunoreka LIOK

COJIIX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Crioco0bI moryueHust

bubnunorexa LIOK

30
BOJIOpOJia B TabopaTtopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuyeckas pabora Ne
31 4 no teme «llomyuenue u bubnuoreka [JOK
cobupaHue BOJopoaa, https://m.edsoo.ru/ff0d4f42
W3yYEHHUE Er0 CBOMCTB»
39 Momnsipablii 00bEM ra3oB. bubnnoreka [JOK
3akoH ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA
33 rasa o €ro u3BECTHOM bubmorexa HOK
Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
W 00bEMY
Beruucnenus 06EMoB
ra3oB 10 YPaBHEHUIO
34 €aKI[M1 Ha OCHOBE bubmorexa HOK
peakt . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOIIIEHWH ra30B
duznyeckue u
35 XHMHYECKHUE CBOMCTBA bubmorexa LOK
https://m.edsoo.ru/ff0d587a
BOJIbI
36 CocTaB OCHOBaHHH. but6mmoreka [IOK
[TonsiTe 06 MHIMKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTes.
Hackimennbie u
37 HCHACBIIIICHHBIC but6mmoreka [IOK

pactBopbl. MaccoBast
J0JI1 BEIICCTBA B
pacTtBope

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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[IpakTuyeckas pabora Ne

5 o Teme
«ITpuroroBienue
38 ACTEODOB ¢ bubnunorexa LIOK
p p . . . https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO
BEIIECTBAY»
Koutponsnasa padora Ne2
39 o Tefae «KI/ICJ?O 0 bubmorexa HOK
PO https://m.edsoo.ru/ff0d6342
Bonopona. Bona»
OKcHIbIL: COCTaB,
40 KJaccuukanms bubsmorexa [IOK
1A, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonydyenue u
41 XHMHYECKHUE CBOMCTBA bubmmoreka IIOK
KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHIOB
OcCHOBaHUS: COCTAB,
42 KJaccuukanms bubmorexa HOK
T, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
ITonyuenue u
43 XI/IMi:eCKI/Ie CBOICTBaA bubmorexa LIOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHMI
Kucnotsr: cocras,
44 KIacCUpUKaIus bubmorexa [TOK
s, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
[Tonyuenue u
N but6mmoreka [IOK
45 XUMHYECKHE CBOMCTBA

KHCIIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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Conu (cpennue):
HOMEHKJIATypa, CITIOCOObI

bub6nmoreka [IOK

46 https://m.edsoo.ru/00ad947
MOJTYYCHUS, XUMHUYECKUE 4
CBOMCTBa -
[IpakTuyeckas pabora Ne
6. Pemenue
3KCHEPUMEHTAIBHBIX bubmmoreka [JOK
47 3a/1a4 10 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPraHUYECKHUX
COCIIMHEHMI
I'eneTnueckas cBA3b
bubnunoreka LIOK
MEX]y K1accaMu
48 https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX 0
COeIUHEHUU N
bu6mmoteka IIOK
O6o61IEHNE U
49 - . https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3alus 3HaHUH 5
KonTpoabnas pabora Ne3
o TeMe "OCHOBHBIC bubmmoteka IIOK
50
KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
IlepBbie MONBITKH
Kiaccuukanmum
51 XUMHUYECKUX DJIEMEHTOB bubmmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
ITonsTHE O rpymIax
CXOJIHBIX DJIEMEHTOB
59 Ilepuonuueckuii 3aKOH U bubnunoreka LIOK

Ilepuoanueckas cucrema

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
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XUMHUYECKHUX DIIEMEHTOB
J. . Menneneena

53

54

55

56

57

58

59

[Iepuonsl, rpynisl,
MOATPYIIIIBI

CTpoeHue aTOMOB.
CocraB aTOMHBIX s1€p.
N3oTomnsl

CTpoeHue NEKTPOHHBIX
000JI0YEK aTOMOB
3JIEMEHTOB
[Tepuoauueckoit cucTemsl
J1. 1. MenneneeBa

XapakTepucTuKa
XUMHYECKOIO MJIEMEHTA
IO €r0 MOJIOKEHHUIO B
Ilepuonnueckoi cucreme
JI. 1. MenneneeBa

3HaueHHuE
[lepnonnueckoro 3akoHa
JUTsl pa3BUTHS HAYKU U
npaktuku. 1. W.
MeHieneeB — y4€HBIN,
Mearor ¥ TpaxIaHuH
DIEKTPOOTPULIATETHHOCT
b aTOMOB XMMHUYECKHX
3JIEMCHTOB

HNonHas xuMudyecKas
CBSI3b

bub6nmoreka [IOK
https://m.edsoo.ru/00ada52c

bubnunorexa LIOK
https://m.edsoo.ru/00ada34
2

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

bu6mmoteka IIOK
https://m.edsoo.ru/00ada82
4

bubnunorexa LIOK
https://m.edso0.ru/00ada96e

but6mmoreka [IOK
https://m.edso0.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBanentnas nonsipHas 1 bubmmoreka [JOK
XUMHUYECKAA CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas 1 bubnmnoreka HOK
XUMHUYECKAs CBI3b https://m.edsoo.ru/00adaab9
bu6nmorexa [IOK
62 Crenens okucenms 1 https://m.edsoo.ru/00adae28
OKHCIUTEIBHO- bubnunoreka LIOK
63 BOCCTAHOBUTEJILHBIE 1 https://m.edsoo.ru/00adb07
peakuuu 6
OKUCIITENN 1 bubnuoreka [{OK
64 1 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIHN 5
KonTponpsHas padora Ne4
o TeMe «CTpoeHue Bubmiorexa OK
65 p 1 https://m.edsoo.ru/00adb48
aroma. XUMHAYECKast 6
CBA3bY» 6
PesepBHblIit ypoK. bubmuoteka [IOK
66 O060061IEH E U 1 https://m.edsoo.ru/00adb33
cUCTEMATH3aLUs 3HAHUN [¢
PesepBHblIit ypok. bubmuoreka [IOK
67 O060061IEHNE U 1 https://m.edsoo.ru/00ad9ch
cUcTeMaTu3aIus 3HaHUil 2
PesepBHEIil ypoOK.
68 O6og eHI/IeyII; 1 bubmorexa HOK
H . https://m.edsoo.ru/ff0d61c6
CUCTEMATH3AaLMs 3HAHUN
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(]
JIE'H Tema ypoxka Beero Konrposbubie I[Ipakruyeckue [l}:ﬁ(;tzpneHTauvaHaﬂ :)I;l[()l:ll:())l:;feﬂbﬂble
padoThI padoThI pecypeni
[leproanueckuii 3aK0H.
1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XMMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adb59
. 1. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MCHCHHUU CBOMCTB 1 0 0 bubmuoreka [{OK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus u
3 HOMEHKJIaTypa 1 0 0 bubmmnoreka HOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunn xumMuueckoil cBs3u
4 U TUIBI KPUCTAIIIMYECKUX 1 0 0 bubmorexa LIOK
. https://m.edsoo.ru/00adbac6
pemeéToK
Kontponbnas pabora Nel
o teme «IloBropenue u
5 yriyOJIeHHe 3HAaHUN 1 1 0
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca»
Knaccudukanms
. but6mmoreka [IOK
6 XUMUYECKUX PEaKIIUN 1Mo 1 0 0

Pa3JIMIHBIM ITPpHU3HAKAM

https://m.edsoo.ru/00adbch0



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

ITonsTHe 0 ckOpOCTH
XUMHYECKON PEaKIIHH.

bubnunoreka LIOK

7 TToHsTue 0 rOMOTE€HHEIX
https://m.edsoo.ru/00adbe9a
Y F€TEPOTCHHBIX
peaKkuusx
IlonsTue 0 XUMHYECKOM
paBHOBecuu. DakTopwl,

8 BJIMSIIOIIME HA CKOPOCTh bubnunoreka LIOK
XMMHUYECKOHN peakiuu 1 https://m.edsoo.ru/00adc28c
HOJIOKEHNE XUMUYECKOTO
paBHOBECHs
OKucIuTENBHO-

9 BOCCTAHOBUTEIbHEIE buGnuorexa [IOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus

10 AIEKTPOIUTUUECKON bubmuoreka [IOK
mucconuanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cJ1a0ble DIIEKTPOIIUTHI

11 Nonnsle ypaBHEHUS bubmuoreka [IOK
peakuuii https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAaHUU B

12 CBETE IPEACTABIECHNI 00 bubnnorexa [JOK

ped N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
IMUCCOLHAIINHT
XHUMHUYECKHE CBOMCTBA
. bubmuoreka [{OK
13 COJIEH B CBETE

npeACcTaBICHUN 00

https://m.edso0.ru/00add8b2



https://m.edsoo.ru/00adbe9a
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BJIEKTPOJIUTUYECKON
U CCOLIAIUU

14 [TonsiTue o runponuse bubnmnoreka HOK
coJIer https://m.edsoo.ru/00add9d4

15 O6o06mmenue u bubnunoreka LIOK
cucTeEMaTH3allMs 3HAaHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne

16 1. «Pemenue bubnunoreka LIOK
SKCIIEPUMEHTATbHBIX https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbnas padorta Ne2
o TeMe

17 «DNEeKTPOIUTUYECKAS bubmmoreka [JOK
Jycconranus. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINH B
pacTBopax»
OO6mras XxapakTepucTruKa
rajoreHoB. XHMHUYECKHE bu6mmoteka IIOK

18 .
CBONCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJIopa
XnopoBoaopoa. ComnsiHast

19 KHCJI0Ta, XHMHUICCKHE but6mmoreka [IOK
CBOICTBA, ITOJyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne

20 2 no teme «llomyaenne bubnuotexa [JOK

COJISHOM KHMCJIOTHI,
HU3y4YCHHE €€ CBOKUCTBY»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addbfa
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Briuucienus mo
YPaBHEHUAM XUMUYECKUX

bubnunorexa LIOK

21 peakuuii, €ciii OJIMH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

29 OO01mmas XxapakTepucTHKa bubmmoreka [JOK
anemeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
MOJTU(UKAIIIH CEPHI.

23 Haxoxnenue cepbl u eé bu6nunorexa LIOK
COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
Ccephl

| e s

. https://m.eds00.ru/00ade802
XUMHYECKHE CBOMCTBA
Oxcuppl cepsl. CepHas

o5 KHCIOTa, (U3NYECKUE U bu6nunorexa LIOK
XHUMHYSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEaAKIIHH,

TeKaIue B OCHOBE
MTPOMBIIIIIICHHOTO
croco6a Mmoyry4eHus
. bubmuoreka [{OK
26 CEPHOI KUCIIOTHI.

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPbI

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

27 OJIY BBIXOJIa IPOIYKTa bubmorexa LIOK
A /la TPOALYK https://m.edsoo.ru/00adec8a
peakuu
OOm1ast xapaKTepUCTHKA
351eMeHTOB VA- MBI
28 A3sor, pac OCTIEZ:HI/IC bubmorexa LIOK
» pacIpocTp https://m.edsoo.ru/00adeea6
B Ipupojie, GU3nIecKue u
XAMUYECKHE CBOMCTBA
AMMMak, ero
¢busnveckue u
29 XHUMHAYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edso0.ru/00adf004
MOJIy4YeHUE U
MIPUMCHCHHE
ITpakTnyeckas pabora Ne
3 no Teme «Ilomyuenue bubmuoreka [IOK
30
aMMHaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOMCTBY
A3oTHag KHuciIoTa, €€
31 usITIecKHe 1 bubmuoreka [IOK
. https://m.edso0.ru/00adf306
XAMUYECKHE CBOMCTBA
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHS B KaYECTBE
39 MUHEPATBbHBIX bubmuoreka [JOK

ynoOpeHuil. XuMHU4ecKkoe
3arpsi3HeHue
OKpY>Karollen cpeibl
COEMHEHUSIMH a30Ta

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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33

34

35

36

37

dochop. Oxcun
dbocdopa (V) u
dhochopnas kucinora,
(dbuzuveckue u
XUMHAYECKHE CBOWCTBA,
MOJTyYeHHE

Hcnonb3oBanue
(docaroB B kKauecTBE
MUHEPATBHBIX
ynobpeHnuii. 3arpsisHeHue
IIPUPOHOM Cpebl
dbocharamu

Yraepon,
pacnpocTpaHEHuUE B
npupoae, GpuzndecKkue u
XMMHYECKHUE CBOMCTBA
Oxkcuabl yraepojaa, ux
¢duznyeckue u
XUMHUYECKHUE CBOKCTBA.
DKOJIOTHYECKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuziom yriepona (1V)
VYronbHasg KucIoTa u eé
coJu

bubnunoreka LIOK
https://m.edsoo.ru/00adf68a

bubnuoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nmorexa LIOK
https://m.edsoo.ru/00adfd9c

bubnmorexa LIOK
https://m.edsoo.ru/00adfebe

but6mmorekxa [IOK
https://m.edso0.ru/00ae006¢

38

[IpakTuueckas pabora Ne
4 o Teme "llonyuenue
YTJIEKHUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaT-HOH"

but6mmorekxa [IOK
https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

40

[TepBonauasibHBIE
MOHATHS 00
OpraHUYECKUX
BEIIECTBAX KaK O
COCIMHECHMSX YTJIepo/ia

Kpemnuii u ero
COECUHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/00ae054e

bubnunoreka LIOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padbora Ne
5. Pewienne
HKCIIEPUMEHTATBHBIX
3aJa4 1o TeMe
«Baxneiime HemeTaIbl
U UX COEMHEHUS»

bubnunoreka LIOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas padorta Ne3
o teme «BaxkHeitve
HEMETaJUTBl U UX
COCUHEHUS»

bu6mmoteka IIOK
https://m.edsoo0.ru/00ae0el8

43

44

OO6mras XxapakTeprucTruKa
XAMUYECKHX DJIEMECHTOB
— METAaJIJIOB.
Merannudeckas CBI3b U
MeTaJlIndecKast
KpUCTaJUTMYECKas
pewmérka. Puzndeckue
CBOICTBa METAJLIOB

XHWMHYECKHE CBOMCTBA
METAJIJIOB.
DNEKTPOXUMHYECKUN Psift
HaIpsHKEHUN METaJUIOB

3HaKOMCTBO
npodeccuu XUMHUK

but6mmoreka [IOK
https://m.edsoo0.ru/00ael103e

but6mmoreka [IOK
https://m.edsoo.ru/00ae1156



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

OO01ue crioco0sl
MOJTyYEHUST METaJIOB.
CoiaBel. Brruncnenus mo

45 ABHCHUSM XMMHUYECKUX bubmorexa [IOK
P . https://m.edsoo.ru/00ae1156
peaKkIuii, eciii OJIMH U3
pEareHTOB COACPKUT
MIPUMECH
46 [lonsiTue o koppo3uu bubmmoreka [JOK
METaJIJI0B https://m.edso0.ru/00ae1278
bubnunoreka LIOK
47
[enormsie MeTanet https://m.edsoo.ru/00ael4b2
48 OKcHabl ¥ THIPOKCUIBI bubmmorexa [JOK
HATpUs U KaJust https://m.edsoo.ru/00ae14b2
[Ienouno3eMeNnbHBIC
49 METaJIIbI — KaJabIHH U bubmorexa LIOK
. i https://m.edsoo.ru/00ae15e8
MarHui
50 Baxneiinine coequHeHUS bubnmorexa LIOK
KaJIbIUs https://m.edsoo.ru/00ael15e8
51 O6o00mmenue n
cucTeMaTu3alys 3HaHUI
59 JKEcTkocTh BOJKI 1 bubnmnoreka LIOK
CrocoObI €€ yCTpaHeHUS https://m.eds00.ru/00ae1886
[TpakTuueckas padora No
53 6 no teme "JKEcTKOCTh bubmuoreka [{OK
BOJIBI M METOJIBI €€ https://m.edsoo.ru/00aelae8
yCTpaHeHus"
54 NS bubmuorexa [{OK

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55

AmMpoTepHbIe cBOICTBa
OKCH/a ¥ THAPOKCHIA

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

56

Kenezo

bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86

57

Oxcupl, TMIPOKCHUIBI U
comu xenesa (1) n
xenesa (1)

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

58

59

60

O0600111eH1E U
cucTeMaTu3alus 3HaHui

[TpakTrueckas padota No
7. Pemenue
SKCIEPUMEHTATbHBIX
3aJ1a4 I10 TEME
«Baxkneimme MeTaniIbl U
HUX COEIUHEHUS»

Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peaKkuuii, €Ciii OJUH U3
peareHTOB J1aH B U30BITKE
WJIA COAEPKUT IPUMECH.
Brraucnennss MaccoBoi
JI0JIA BBIXOJ1a MIPOJIYKTa
peakiuu

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

bu6nmorexa LIOK
https://m.edsoo.ru/00ael1750

61

62

O06001menue u
cUCTEMaTH3aInsI 3HaHUH

KonrtponbHas pabora N4
o teme «Baxueimue
METaJIJIBbl U UX
COCIUHEHUS»



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa u marepuassl B
63 MMOBCETHEBHOMN KU3HH 1 buGnuorexa [IOK
8 https://m.edso0.ru/00ae3f50
YeJIoBeKa
XumMuyeckoe
64 3arpsiI3HEHUE 1 Bubmuorexa HOK
p 5 https://m.eds00.ru/00ae4270
OKpY>Karollen cpeibl
65 Posnb xumum B perieHuu 1 bubnnoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIit ypok.
66 060(133 eHI/IeyII; 1 Bubmorexa HOK
B . https://m.edsoo.ru/00ae0dOa
CUCTEMaTH3aIus 3HAHUH
PesepBHBIiT ypoK.
67 0602 eHI/IeyIIjI) 1 buGnuorexa [IOK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alus 3HAHUM
PesepBHBIi ypoK.
68 O60g CHI/IeyE 1 Bubmiorexa OK
B . https://m.edsoo.ru/00ad9ch2
CHUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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