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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHUEMIMM TMPErnojaBaHusi Yy4yeOHOro mpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBaEeT  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh U3YYEHHUS XHMUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakXke TPeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUH CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

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

BHOCUT BKJIaJ B ()OPMUPOBAHHE MBIIIJICHUS W TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOTpaMMbl MO XUMHHU C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HaAHMUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITNN OOBSICHEHUS U IIPOTHO3UPOBAHMS CBOWCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHBIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 57
KJIacchD U «Pu3nKa. 7 Kiacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHINX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUUECKUX MOJIOKESHHM, TOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
bopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

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

— (opmupoBaHHe HMHTEIUIEKTYaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPYXAaIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMUH, IPUMEHATH UX MPHU PEIICHUU TIPOOJIEM B TOBCETHEBHOM KU3HU U TPYI0BOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIss UM HAMPABICHHOCTH NaTbHEUIIETOo
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmrero obpazoBanusi, coctapisier 140 vacoB: B 8 kiacce — 70 yacoB (2 yaca B
Heneno), B 9 kimacce — 70 gacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

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

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

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

duznveckre U XUMUYECKUE SBICHHSI. XUMUYECKash peakius U e€ MPU3HaAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMHu pabOTHl B JTabOpaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMUMHYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HAONIOJIGHWEe W  ONHCAaHWE  Pe3ydbTaTOB  MPOBEACHUSA  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEJIeH MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe kuciaopojga B Tpupojne, (pu3mdeckne M XUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TennoBoit 3h(dEeKT XMMHUYECKOW pPEaKluu, TePMOXUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI ToTydeHusI. KucaoTet
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XMMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

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 rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTaulaMu (HaTpUEeM M
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcunia meau (1) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIIOT ¢ MeTajylaMH, peakIui
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkon u Ilepmonmuyeckas cucreMa XMMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYINIAx CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB /. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

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

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
rpaKJaHuH.

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

Crenenp  okuciieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnogmueckuit 3axoH. [lepuoanueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJJAcCaM HEOPTaHMYECKUX
COEIMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, 1O
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. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

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

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CteneHs auccounanuu. CHUIbHbBIC U CIa0ble SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha OHBI. [IoHsTHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIUU OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCIECAOBAHUE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHHME OCAJKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KA4YECTBEHHBIX PEAKLINM HA MOHBI, PEHIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MMPUMeEpE XJIopa (B3auMOIEHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. 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 (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEIACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBITIIUICHHOTO CIOc0o0a TMOMy4YeHUsI CEpHON KUCIOTHL. [IpumeHenue cepHoU
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
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. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyeckue u XMMHYECKHUE CBOMNCTBA, MOMy4YeHHe U mpuMeHenue. Conu aMMOHus,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHuE HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPAJIbHBIX YI0OOpEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kucioTa, PU3NYCCKUE U XUMHUUYECKHE CBOMCTBa, MOJydYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. YTIEpO, AJUIOTPOITHBIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATbHOTO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TIPOMBIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTH),
NPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemHust (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIILICHHOCTH. BakHellne CTPOUTENIbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpobiiembr  6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

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



UX TPOTEKAHMsI, OMBIThI, OTpaKAIOIIME (PU3NYECKHE M XUMHUYECKHE CBOMICTBa
raJIOTEHOB M UX COEIWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
IPOTEKaHUs, O3HAKOMIIEHHE C (U3NYECKUMHU CBOICTBaMH a30Ta, (ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochaT-moH U U3yyEeHHE TPU3IHAKOB MX TNPOTEKAHMs, B3aUMOJICUCTBUE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTUBOras3a, IIOIYYECHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
NPOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHUEe 3KCIEPUMEHTANBHBIX 331a4y MO0 TeMe «BakHeWlnue HeMeTayulbl U X
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MengeneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTaimueckasl CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB [1. 1. Menpeneesa, CTpoeHUE UX
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



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

AJFOMUHHI: TI0JI0XKEHUE B [lepnoanueckoi cucrteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aTroMa, HAaxXxOoXAeHHWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHME  BHUJICOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJUJIBI U KX COCTUHCHUSI.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

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

Xumuueckuii IKcnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHITHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACJIBbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOIIO/EHUE,
IKCIIEPUMEHT, MOJCIUPOBAHHE, HW3MEPEHUE, MOJEIb, SBJICHUE, IAaPHUKOBBIHA
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

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

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIIbHbBIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU 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
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMM U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpManuei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJICTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABAJIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, Y4eOHOUCCIEA0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3a]]a4, BBIMOJHEHUU XHUMHYECKUX DKCIEPHUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJ0JIaeéMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYYCHHI0O M TO3HAHHIO, JHOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIICCTBAMH B OBITY U PEabHOMN KU3HHU;

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
WHIUBUAYAJIbHOW TPACKTOPHHU MPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHOU CPEIO, ISl OBBIICHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOW U COI[MAIIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATH MX XapaKTEepPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENBHBIX MPEJICTABIICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH M HWHTEPIPETHPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu Gopmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ Iruaiora u (Mim) IUCKYyCCUM) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTaX; JejlaTh MPE3CHTALUI0
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  MCCIENOBAaTEIbCKOW  JEATENBHOCTH MpPU  PELICHUU
BO3ZHHMKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pPE3yJIbTaTa 3asBJICHHOM L€, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAaHUS, YMEHHUS U CIOCOOBI



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

K xoHiy 00yueHus B 8 ki1acce 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
(oIHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccuukanus peakuuid: peakiuu
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, NOJISIPHAS 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 XHUMHUYECKYIO CHUMBOJMKY IS COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHHH MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

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



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps sApa, o01ee YUCIio 3IEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

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

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

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUA XHUMHUYECKHX TPEBpAIICHUA B
Pa3INYHBIX YCIOBUSX;

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;

IPUMEHATH OCHOBHBIE ONIEPALlUU MBICIUTEIBbHOMN JESATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuwiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OMBITOB O MOJYYEHUIO U COOMPAHUIO Fa3000pa3HbIX BEIIECTB
(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 (JTakMyc, heHON(PTaICHH, 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, MOJIEKYJAa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUALMS, PEAKUIUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTaJuIn4ecKas ), KpUCTAIIINYeCKas peleETKa, KOppo3usl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSTUS MPU ONMMCAHUY BEUIECTB U UX MPEBPAILICHU;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCYy COEIWHEHUU 1o (opmysaM, BUA XHUMHUYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMbich llepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manble U OOJBIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOIUYECKON TAOIULE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENIeHEW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

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



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

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

COOJTFOIaTh TIPaBHJIA TIOJB30BAHUS XUMUIECKOU MTOCYA0N U TA00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPK/IAIOIINE KaYeCTBEHHBIA 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;

MIPUMEHSATH OCHOBHBIC OTIEPAIUN MBICIIUTEIILHOMN NEITETEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOICIIUPOBAHUE, IKCIIEPUMEHT (PeaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 7 3 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Uroro no pazaeny 22
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Boznyx. Kucnopoz. [lonsitue bubnmnorexka HOK
2.1 4 1
00 okcHgax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U CONISIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 6 1 1 but6mmoreka [IOK
' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 12 5 5 bubnuotexa [JOK
' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jieMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

3.1 XUMHUYECKUX djieMeHToB 1. 1. 10 https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIBLHBIC PEAKITUU
Hroro mo paszery 18 E&iﬁﬁrﬂfggggﬁmmwc
PesepBHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB IT1O 70

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Kourpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHU 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
91 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nunorexa LIOK
JKU3HM YesioBeka. Tena u BemecTra 03.09.2024  https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
XUMHH 05.09.2024  https://m.edsoo.ru/ff0d227e
3 ArperatHbple COCTOSIHHS BEIICCTB 1 bubmorexa OK
P - 10.09.2024  https://m.edsoo.ru/ffod23dc
[Tpaktuyeckas padora 1 «IIpaBuna
4 TEXHUKU 0€30IT1aCHOCTH U 1 1 bu6nunorexa LIOK
HEKOTOPBIE BUJIBI padOT B 12.09.2024  https://m.edsoo.ru/ff0d26ca
XUMUYECKOU J1abopaTopum»
[TpakTrueckas padota 2
5 «Habmonenue 3a ropsiiei 1 1 bubmorexa HOK
. 8 Pt 17.09.2024  https://m.edsoo.ru/ff0d28c8
CBEUOI»
5 ®usnyeckue IBICHUS - OCHOBA 1 but6mmoreka [IOK
pazzienieHus: cMecel B XUMUU 17.09.2024  https://m.edsoo.ru/ff0d2a6c
7 [TpakTrueckas padota 3 «AHanu3 1 1 bubmuoreka [IOK
MTOYBBD) 19.09.2024  https://m.edsoo.ru/ff0d2be8
8 ATOMHO- MOJIEKYJIIPHOE yUEHHUE. 1 bubmuoreka [IOK
XuUMHUYECKHE SJIEMEHTHI 24.09.2024  https://m.edsoo.ru/ff0d2a6¢
9 3HaKU XMMHUYECKUX IJIEMEHTOB. 1 bubnuoteka [JOK
[Tepuoauueckas Tabnuia 26.09.2024  https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

XUMHUYECKUX 35ieMeHToB J[. 1.
Meupeneena

3HaKU XUMHYECKUX DJIIEMEHTOB.
[epuonnyeckas Tabnuua

bub6nmoreka [IOK

1
0 XUMHYEeCKHX deMeHToB JI. U. 01.10.2024  https://m.edsoo.ru/ff0d2eae
MeHneneeBa
bubmuoreka [{OK
1 Xumirieciue opmyset 03.10.2024  https://m.edsoo.ru/ff0d323c
bubnunoreka LIOK
12 Xumiieckue popmyset 08.10.2024  https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
1 B
3 VICHTHOCTR 10.10.2024  https://m.edso0.ru/ffod5230
bubnuoreka [IOK
14 Banenrhoct 15.10.2024  https://m.edsoo.ru/ffod37fa
15 Xumnueckue peakuuu. [Ipuznaku bubmmnoreka HOK
Y YCJIOBHS UX MPOTEKaHUs 17.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChl bubmuoreka [IOK
BEIECTB. XUMHYECKUE YPABHEHUS 22.10.2024  https://m.edsoo.ru/ff0d3b88
17 3aKOH COXpaHEHUsI MacChl bubnmnorexa [JOK
BEIIECTB. XUMUYECKUE YPaBHEHUS 24.10.2024  https://m.edsoo.ru/ff0d5708
18 THIbI XUMHYCCKUX PEAKIIUM bubmmorexa TIOK
peait 05.11.2024  https://m.edsoo.ru/ff0d3f34
19 THuel XUMHUYECKHX peaKIni bubnnorexa [JOK
peartt 07.11.2024  https://m.edsoo.ru/ff0d40c4
O0o001IcHNE U CHCTEMATH3aIINS
20 3HaHuH 1Mo TeMe «HadyanbHbIC bubnnorexa [JOK
12.11.2024  https://m.edsoo.ru/ff0d4290

IIOHATHA U 3aKOHBI XUMHUH )



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
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

KonTtponbnast padora Ne 1 o teme

bubnunorexa LIOK

21 «HataIbHbIE HONATH 1 3aKOHbI 14.11.2024  https://m.edsoo.ru/ff0d44se
XUMUU
AHaim3 KOHTPOJIBHOHN paboTHI 110
22 Teme «HayanpHbIE HOHATHA U Bubmorexa LIOK
19.11.2024  https://m.edsoo.ru/ff0d4614
3aKOHBI XUMHHN))
23 Bos U €ro COCTaB Bubmorexa IIOK
x 21.11.2024  https://m.edso0.ru/ff0d497a
bubnunoreka LIOK
24 Kuenopon 26.11.2024  https://m.edsoo.ru/ff0d4790
[IpakTuueckast padora Ne 4 o
o5 teme «llonydyenue u cobupanue Bu6mmoreka [JOK
KHUCIIOPO/Ia, U3YUYEHUE €T 28.11.2024  https://m.edsoo.ru/ff0d4ae?
CBOMCTB»
bu6nmorexa LIOK
2
6 Oxenpet 03.12.2024  https://m.edsoo.ru/ff0d4cda
bubnmorexa LIOK
21 Bozopox 05.12.2024 = https://m.edsoo.ru/ff0d4ddO
[IpakTuueckas pabora Ne 5 o
28 teme «[loirydeHue u cooupanue Bubmaorexa IIOK
e p . 10.12.2024  https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3YUYCHHUE €TI0 CBOUCTBY
but6mmoreka [IOK
2 K
o HEIOTH 12.12.2024 https://m.eds00.ru/ffod4ddo
bubnunorexa LIOK
30
Comn 17.12.2024  https://m.eds00.ru/f0d50d2
31 KonuuectBo BemecTBa BrbmroTexa [IOK
H 19.12.2024  https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

Monsipablii 00beM ra3000pa3HbIX

bubnunorexa LIOK

32
BEIIECTB 24.12.2024  https://m.edsoo.ru/ff0d542¢
33 Pacuérhl Mo XUMHUYECKUM bubmuorexa [IOK
YPaBHEHUSM 26.12.2024  https://m.edsoo.ru/ff0d55a0
34 Pacu€thl 110 XUMHUYECKUM bubnunoreka LIOK
YpaBHEHUSAM 14.01.2025  https://m.edsoo.ru/ff0d5708
bubnunoreka LIOK
35 Boga. O
oA LCHOBaHIA 16.01.2025  https://m.edsoo.ru/ff0d587a
36 PactBopel. MaccoBas 1ons bubnuoreka [IOK
pacTBOPEHHOTO BEIIECTBA 21.01.2025  https://m.edsoo.ru/ff0d59e2
[TpakTiueckast pabota Ne 6 o
37 teme «lIpuroroBieHune pacTBOpPoOB bubnnorexa [JOK
C onpeAeI€HHOM MacCOBOM JoJiei 23.01.2025 @ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUU 110 TeMe «BakHeuIe
38 MIPEICTaBUTENN HEOPTAaHUMUECKUX Bubmiorexa ITOK
P P 28.01.2025  https://m.edsoo.ru/ff0d5b40
BemecTB. KonnuecTBeHHBIE
OTHOIIIEHUS B XUMUN)
KonTtponrHas padora Ne 2 o Teme
«Baxknenmme npeacTaBuTEN
39 HEOPraHUYECKUX BEIECTB Bubmuorexa IOK
P ' 30.01.2025 https://m.edsoo.ru/ff0d6342
KonnuecTBeHHbIE OTHOIIIEHUS B
XUMHUW
AHann3 KOHTPOJIbHOM paboThI 1O
40 TeMe «BakHenIne npeacTaBUTEIN bubnmorexa LOK
p 04.02.2025 @ https://m.edsoo.ru/ff0d664e

HCOPTaHNYCCKUX BCIICCTB.



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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KonnuecTBeHHBIC OTHOIIICHUS B

XHAMHH

41 Oxkcuipl, UX KIacCu(pUKAIUS U bubnmnoreka HOK
XHMHYECKHUE CBOMCTBA 06.02.2025  https://m.edsoo.ru/ff0d664e

42 OcHOBaHUSI: COCTaB, bubnunoreka LIOK
KJ1accu(uKalus, HOMEHKIaTypa 11.02.2025  https://m.edsoo.ru/ff0d67ca

43 [lonyuenue u xumMnyeckue Bu6moteka [JOK
CBOMCTBA OCHOBAHHUI 13.02.2025 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, bu6nmorexa LIOK
KJaccu(uKaIus, HOMEHKIATypa 18.02.2025  https://m.edsoo.ru/ffOdfee2

45 [TomryueHnue u XuMHU4YeCKUe Bu6mmoreka [JOK
CBOICTBA KUCIIOT 20.02.2025 @ https://m.edsoo.ru/ff0dfee2

46 Conu, ux Kaccupukanus u bubmuorexa [IOK
XHMHYECKHUE CBOMCTBA 25.02.2025  https://m.edsoo.ru/00ad9474

47 Comnu, ux Kiaccupukamms u bubnmnorexa [JOK
XHMHYECKHUE CBOMCTBA 27.02.2025  https://m.edsoo.ru/00ad9474
['eHeTnyeckas CBSI3b MEXKIY

48 KJIaCCaMU HEOPTaHUUECKUX bubmorexa [TOK

N 04.03.2025  https://m.edso00.ru/00ad9a50
COCTMHCHU I
[TpakTrueckast pabora Ne 7.

49 Peienne skciepuMeEHTAIBHBIX bu6muoreka [JOK
3a7a4 o Teme «OCHOBHBIE KJIaCChl 06.03.2025  https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHECHUI»

50 O06o0menne u cucTeMaTr3aIus bubnuotexa [JOK
3HAHUH 11.03.2025  https://m.edsoo.ru/00ad9ch2
KonTtponbhas padora Ne3 o reme

51 "OCHOBHBIE KJIACCHI bubmorexa HOK

13.03.2025  https://m.edsoo.ru/00ad9ela

HEOPraHWYECKUX COCAMHEHUN"
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AHaim3 KOHTPOJIBHOM paboTHI 10

52 TeMe «OCHOBHBIE KJIaCChI bubmorexa HOK
. 18.03.2025  https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKHUX COCAMHCHUIN
EcrecTBeHHbBIE ceMeiicTBa
53 XUMHYECKHUX JIEMCHTOB. bubmorexa [JOK
20.03.2025  https://m.edsoo.ru/00ad9ffa
AmMpoTepHOCTD
54 Otkpeoitue /1. 1. MenneneeBsiM bubnnoreka [JOK
[Tepuoanueckoro 3akoHa 25.03.2025  https://m.edsoo.ru/00ada52c
55 OCHOBHBIE CBEICHUSI O CTPOCHUU bubmmoreka [JOK
aTOMOB 27.03.2025  https://m.edsoo.ru/00ada52c
CtpoeHue IEKTPOHHBIX YPOBHEHN
56 aTOMOB XUMHYECKHX JIEMECHTOB bubnuorexa [JOK
No«Nel-20 B Tabmuie /1. . 08.04.2025  https://m.edsoo.ru/00ada342
Menneneera
[Iepnoanueckas cucrema
S7 XUMH4YECKHX 3aeMeHToB /l. 1. bubmorexa HOK
10.04.2025  https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XUMHUECKOTO
58 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubnuoreka [{OK
[Tepuonnueckoii cucreme /1. U. 15.04.2025 @ https://m.edsoo.ru/00ada824
Menpeneena
XapakTepucTuka XMMHUECKOTO
59 3JIEMEHTa Ha OCHOBAaHUHU €T0 bubmuoreka [{OK
nosioxenus B [leproamaeckoit 17.04.2025  https://m.edsoo.ru/00ada96e
cucreme
60 3nauenue [lepuoanueckoro bubnuotexa [JOK
3akoHa u [lepuonnueckoi 22.04.2025  https://m.edsoo.ru/00adaab8
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CUCTCMBbI XUMHNYCCKHUX DJICMCHTOB
J. . Menneneena

O000111eHUE U CUCTEMATU3ALMS

3HaHu# 1o TeMe «llepuonnueckuit

61 3aKkoH U [lepuoandeckas cucreMa bubmorexa [JOK
pHOA 24.04.2025  https://m.edsoo.ru/00adac34
XUMHUYECKUX 3jieMeHToB J[. 1.
MeHeneeBa u CTpOSHHUE aTOMa
KonTtponpHast padora Ne 4 o teme
«IIepnoanyecknii 3aK0H U
62 Ilepuogudeckas cucreMa bubmorexa [JOK
p 29.04.2025  https://m.edsoo.ru/00adaab8
XUMHUYECKUX 3jiemeHToB J[. 1.
MeHeneeBa U CTpOSHHUE aTOMa
63 Honnast xuMHuueckas CBsI3b bubmorexa [JOK
08.04.2025  https://m.edsoo.ru/00adaabh9
64 KoBaneHTHas xuMuueckast CBI3b bubmorexa [JOK
15.04.2025 @ https://m.edsoo.ru/00adae28
65 KoBanentnas HenomnsipHas u bubmuoreka [IOK
MOJISIPHASI XUMUYECKas! CBS3b 17.04.2025  https://m.edsoo.ru/00adb076
66 KoBanentnast HenossipHas u bubmuoreka [IOK
MOJISIPHAST XUMHUYECKasl CBS3h 22.04.2025  https://m.edsoo.ru/00adb076
Mertanmnueckas XUMUYECKast
67 CBsA3b. ITOroBast KOHTpOJILHAs bubmorexa LIOK
) P 24.04.2025  https://m.edsoo.ru/00adb486
pabora
bu6nunorexa LIOK
68
Crenenp okucneHis https://m.edsoo.ru/00adb33c
69 CTeneHb OKHUCICHUS bubmorexa [JOK

https://m.edsoo.ru/00ad9cb2
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OKHUCITUTEBHO -

70 1 bubnuorexa [JOK
BOCCTAHOBHTCIILHRIC PEAKIHH. https://m.edsoo.ru/ff0d61c6
HToroBast KOHTpOJIbHAs paboTa
OBULIEE KOJIMYECTBO YACOB I1O 70

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Kiaccudukanmsi HeOpraHm4ecKux 1 bubnnorexa [JOK
BEILIECTB U UX HOMEHKJIAaTypa 03.09.2024 = https://m.edsoo.ru/00adb59e
Kiaccupukanuss XuMHIecKux
2 €aKIIMH 10 pa3IunIHbIM 1 bubmmorexa [JOK
P P 04.09.2024  https://m.edsoo.ru/00adb6hb6
OCHOBaHUSIM
Kiaccupukanuss XuMHIecKux
3 €aKIU TI0 Pa3TMYHBIM 1 bubmorexa [IOK
P P 10.09.2024  https://m.edsoo.ru/00adb7e2
OCHOBaHUSIM
4 CKOpOCTbh XMMHUECKHUX PEAKIIM. 1 bubmuoreka [IOK
Karanmu3 11.09.2024  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
«IToBTOpEHUE U yriyOneHue
5 . 1 1
3HAaHUN OCHOBHBIX Pa3ZeNIOB Kypca 17.09.2024
8 Kiacca»
6 DJIEKTPOJIMTHYECKAS TUCCOITUALIHS 1 bubmorexa [TOK
P A Ha 18.09.2024  https://m.edsoo.ru/00adbch0
7 OCHOBHBIE TIOJIOKEHUST TEOPUHT 1 bubmmoreka [JOK
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI 24.09.2024 @ https://m.edsoo.ru/00adbe9a
3 XuUMHUYECKHue CBOMCTBA KUCIIOT KaK 1 bubmuoreka [{OK
AJIEKTPOIUTOB 25.09.2024  https://m.edsoo.ru/00adc28c
9 XUMHUYECKHE CBOMCTBA KUCJIOT KaK 1 bubnuoteka [JOK
IIEKTPOJINTOB 01.10.2024  https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
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XMMHYECKHE CBOMCTBA OCHOBAHUIA

bubnunorexa LIOK

10
KaK DJICKTPOJIUTOB 02.10.2024  https://m.edsoo.ru/00adcd68
11 XuMHUYECKHE CBOMCTBA COJIEH Kak bubmuorexa [IOK
AJIEKTPOIUTOB 08.10.2024  https://m.edsoo.ru/00add448
. bubnuorexa [IOK
12 Faposus coneit 09.10.2024  https://m.edsoo.ru/00add5d8
[IpakTuueckas padora Nel
Pemenue skcniepuMeHTalIbHBIX
13 3a7a4 [10 TEME bubmorexa HIOK
" % 15.10.2024  https://m.edsoo.ru/00add8h2
DNEKTPOIUTHYECKAS
nuccoruanus"”
O0o001IeHEe U CHCTeMAaTH3 AN
14 3HaHUH 10 TeMe " XUMUYECKHE bubmorexa OK
" 16.10.2024  https://m.edsoo.ru/00add9d4
pEaKIuu B pacTBOPax
KonTpoasHnas pabora Ne2 no teme
15 "XUMHUUECKHE PEeaKIUU B bubmorexa [JOK
" peartt 22.10.2024  https://m.edsoo.ru/00addd12
pacTBopax
16 OO01mas xapakTepucTHKa bubnnorexa [JOK
HEMETAJIJIOB 23.10.2024  https://m.edsoo.ru/00addbfa
17 OO01mas xapakTepuCTHKA SJIEMEHTOB bubnuotexa [JOK
VIIA-rpynmsr - rajgoreHoB 05.11.2024  https://m.edsoo.ru/00addecO
18 CoelMHEeHUS TAJIOTCHOB bubmorexa HOK
06.11.2024  https://m.edsoo.ru/00addfe2
[IpaxkTuueckas padora Ne2
19 "3ydeHrne CBONCTB COJISTHOM bubmorexa HOK
. " 12.11.2024  https://m.edsoo.ru/00ade104
KHCITOTHI
20 OO01mast XapakTepUCTHKA SJIEMEHTOB bubmuoreka [IOK
VIA-rpynisl - xanbkoreHoB. Cepa 13.11.2024  https://m.edsoo.ru/00ade348
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bubnunorexa LIOK

21 Ceposonopon u cymbpuet 19.11.2024  https://m.edsoo.ru/00ade488
22 Kucnopoausie coequHEHUS CEPhI bubmmorexa [JOK
HOPOA A P 20.11.2024  https://m.edsoo.ru/00ade64a
[TpakTuueckas padota Ne3
23 "M3y4yeHue CBOMCTB CepHOM bubmmorexa [IOK
YA " P 26.11.2024  https://m.edsoo.ru/00ade64a
KHUCJIOTBI
24 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubmmoreka [JOK
VA-rpynmsbl. A30T 27.11.2024  https://m.edsoo.ru/00ade802
bubnuoreka [IOK
25 Ammrak. COITH aMMOHHS 03.12.2024  https://m.edsoo.ru/00adea28
[TpakTrueckas padota N4
26 "[lony4yeHrne aMMuaKka U U3y4eHHE bubmorexa [JOK
yqv " i 04.12.2024  https://m.edsoo.ru/00adec8a
€ro CBOMICTB
27 Kucnopognele coequHeHNs a30Ta bubmorexa [IOK
PO A 10.12.2024  https://m.edsoo.ru/00adec8a
28 KucnoponHsie coequHeHHS a30Ta bubmmorexa [OK
poa A 11.12.2024  https://m.edsoo.ru/00adeea6
bubnmorexa LIOK
29 Pocop u ero coepmrerns 17.12.2024  https://m.edso0.ru/00adf004
30 OO01mas XxapakTepuCTHKa dJIEMEHTOB bubnuotexa [JOK
IVA-rpynmnsl. Yriepon 18.12.2024  https://m.edso0.ru/00adf180
31 Kucnopoanbie coennnenus bubnmorexa LIOK
yriaepojaa 24.12.2024  https://m.edsoo.ru/00adf306
bubnmnoreka LIOK
32 YTICBONOPOAEL 25.12.2024  https://m.edso0.ru/00adf68a
33 Kucnopoaconepxaine bubnuorexa [IOK
OpTraHUYECKUE COCAMHEHUS 14.01.2025  https://m.edsoo.ru/00adfc20
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bubnunorexa LIOK

34 Kpentiii 1t ero coeaumeri 15.01.2025  https://m.edsoo.ru/00adfd9c
35 CunukartHasi IpOMBIIIIEHHOCTh brbmmorexa [JOK
21.01.2025  https://m.edsoo.ru/00adfebe
36 [TomyyeHnue HEMETAIIOB bubmmorexa [JOK
22.01.2025 https://m.edsoo.ru/00ae006¢c
[Tonydyenue BaxkHERIINX
37 XUMHUYECKUX COCIUHEHUN buGnuorexa [IOK
28.01.2025  https://m.edsoo.ru/00ae027e
HEMETAIIJIOB
38 O06o001IeHe 3HAaHUH 110 TeMe bubnuoreka [IOK
"Hemeranibl 1 ux coenuHeHus " 29.01.2025  https://m.edsoo.ru/00ae054e
39 KonTponbnas padorta No2 mo teme bubnnorexa [JOK
"HeMeTamnbl M UX COeUHEHUS" 04.02.2025 @ https://m.edsoo.ru/00ae080a
bubmmoteka IIOK
40 OOLuiast XapaKTepHCTHIA METAILI0D 05.02.2025  https://m.edsoo.ru/00ae0bf2
[IpakTuueckas padora Ne5
41 "TTosrydyeHune yrieKucioro rasa. bubmmnoreka HOK
KauectBenHnas peakuust Ha 11.02.2025  https://m.edsoo.ru/00adf518
KapOOHaT-HOHBI"
42 OO0m1as XxapakTepuCTUKa JIEMEHTOB bubnmnoreka [JOK
|A-rpymmsr 12.02.2025  https://m.edsoo.ru/00ae103e
43 OO01mas xapakTepuCTHKA SJIEMEHTOB bubnuotexa [JOK
|A-rpymisl 18.02.2025  https://m.edso0o.ru/00ae1156
44 OO0mias XxapakTepuCcTHUKa JIEMEHTOB bubnuotexa [JOK
IHA-rpymmst 19.02.2025  https://m.eds00.ru/00ae1156
45 OO01mas xapakTepuCTHKa dJIEMEHTOB bubmmoreka [JOK
IHA-rpymmst 25.02.2025  https://m.edsoo.ru/00ael1278
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JKecTkocTb BOIBI U CIIOCOOEI €€

bubnunorexa LIOK

46 YCTpaHCHHS 26.02.2025  https://m.edsoo.ru/00ael4b2
[IpakTuueckas padora Ne 6 o reme
47 "YKECTKOCTH BOBI U METOJIBI €€ bubmorexa LOK
" 04.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
48 AJIFOMUHUHI U €70 COEIUHEHUS Bubmaorexa ITOK
05.03.2025  https://m.edsoo.ru/00ae14b2
49 XHUMHYECKHE CBONCTBA METAJIIIOB bubmorexa OK
11.03.2025  https://m.edsoo.ru/00ae0e18
bubnuoreka [IOK
50 Aeneso 7 €10 CoCAHHeRIA 12.03.2025  https://m.edsoo.ru/00ae15e8
bubmuoreka [{OK
>l HKeles0 1 70 COC/HECHI 18.03.2025  https://m.edsoo.ru/00ael5e8
[IpakTuueckas pabora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bubmmnoreka HOK
3a7a4 no teme «BaxHeime 19.03.2025  https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
53 Meramnsl B mpupoje. Ilonstue o
METaJUTyprun 25.03.2025
54 Mertannsl B ipupose. [lonsitue o bubmuoreka [IOK
METaJUTypTUH 26.03.2025  https://m.edsoo.ru/00ae1886
55 Koppo3sust MeTaninoB u criocoOsl bubmuoreka [JOK
3aIUTHI OT HEE 08.04.2025  https://m.eds00.ru/00ae1886
56 O06o01enne U cucTeMaTu3arus bubnuotexa [JOK
3HaHWH Mo TeMe "MeTaybr" 09.04.2025  https://m.edsoo.ru/00ae1886
57 KonTtponbHas padora Ne3 o reme bubmuoreka [IOK
"Metamibt" 15.04.2025  https://m.edsoo.ru/00aelc64
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XMMHYECKUU COCTAB IIJIAHETHI

bubnunorexa LIOK

58
3emis 16.04.2025  https://m.edsoo.ru/00aelc64
59 OxpaHa OKpy>Xarouiei cpejibl oT bubnmnoreka HOK
XUMHUUYECKOT'0 3arpsi3HEHUS 22.04.2025  https://m.edsoo.ru/00ae1d86
bubnunoreka LIOK
00 Bemecraa 23.04.2025  https://m.edsoo.ru/00ae35e6
bubnunoreka LIOK
1 X
0 VIMIITFICCICHe pealtiit 29.04.2025  https://m.edsoo.ru/00ael1750
62 O i
CHOBBI HCOPTaHNYCCKOU XNMHU 30042025
63 7
OCHOBBI HEOPTAaHUYECKOH XUMHHU 06.05.2025
[ToBTOpenue u 0000IIEHNE TTO
64 teMe. [IoAroToBKa K KOHTPOJIBHON bubmorexa LOK
07.05.2025  https://m.edsoo.ru/00ae3f50
pabote
[ToBTOpEeHue u 06061IeHNE IO
65 teme. [loaroToBka Kk KOHTPOIHHOM bubmmorexa [IOK
' 13.05.2025  https://m.eds00.ru/00ae4270
pabore
[ToBTOpeHue n 0600IIEHHE 1O
66 teMme. [IoaroroBka K KOHTPOJIBHOI bubnmorexa [JOK
' P 14.05.2025  https://m.edso0.ru/00ae4270
pabore
[ToBTOpenue u 06o0IIEHNE 11O
67 teme. [loAroToBKa K KOHTPOJIBHOM bubmorexa [TOK
' P 20.05.2025  https://m.edso0.ru/00ae0d0a
pabote
Kontponbnas padora No4
68 "HTorosas 3a Kypc OCHOBHOI bu6muoreka [JOK
mkosl". TIpomexyrounas 21.05.2025  https://m.edsoo.ru/00adb33c

arrecrangus
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69

70

AHaM3 KOHTPOJIBHOW paboThI

[ToBTOpUTH paznen "Xumuueckue
peakuuu B pacTBopax"

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'abpuensu O. C., Bockoborinukona H. I1., SmrykoBa A. B. HacronbHas kaura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiace».
M.: dpoda, 2022.

3. lN'abpuensu, O. C. Metoaudeckoe nocooue k yueonuky O. C. ['abpuensina
«Xumusy. 8 knacc / O. C. T'abpuensn. — M. : Jlpocda, 2021. — 109.

4. T'abpuensH, O. C. Metonunueckoe nocobue k yueonuky O. C. 'abpuensina
«Xmmusy. 9 xkinacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kaptol K yueouuky O. C. I'abpuensina «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojorudeckue kaptol k yueOnuky O. C. I'abpuensna «Xumus. 9

KJaccy» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpocda, 2018



7. Xumust. 8 xi1.: KonTposasHble 1 mpoBepouHbie padoThl kK yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Ipoda, 2022. nanHbIe

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas koutekmus nudpoBsIx 00pa3oBaTeIbHBIX pecypcos - http://school-
collection.edu.ru; OtkpeIThiit KOMUTEK: Xumus - http://college.ru/himiya/; Xumus
JUTS BCEX: WILTIOCTPUPOBAHHBIC MaTEPHAJIbI 110 O0IIEH, OpraHMYCCKON U
Heopranuueckou xumuu - http://school-sector.relarn.ru/nsm/; Mup xumum -
http://chemistry.narod.ru; Buptyansaas Xumudeckas [lkona - http://him-

school.ru
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