"y

5

MHWHHUCTEPCTBO IIPOCBEHIEHHS POCCUIICKOW ®EJEPAIIUN
Munucrepcrso oopasoBanus Upkyrckoii 061acTu
MKY "KomuTeT no conuaabHoil NouTHKE B KyJabType CIIoAsiHCKOro MyHHIHUIAILHOI0
pationa"
MBOY "COII Ne7"

PACCMOTPEHO COI'JTACOBAHO VTB / EHOS
oe SLED, »
PykoBoaurens MO 3aMecTHTENb JUPEKTOpa 110 S P . j Ne 7"
€CTeCTBEHHO-MaremaTuyeckoro  YBP MB%?OLH Ne 7" S “?QO / “Cpeghag \2
03aren FAES
LHUKJIa & /) 7y oHan = a
K (i o\ N7 OGakizha K.A
Banapmusosa O K. Lpi6ukosa C.I. 5\ B Ne WKk
o - 3 Ly
ITporokon Ne 1 ot «30» aBrycra g 6 1640 S et 222 et
2023 1 oT «31» aBrycra 2023 . M ALY

PABOYASI TPOI'PAMMA
(ID 1211057)
y4ebHoro npeamera «Xumus. bazoBblii ypoBeHb»

s obyqaroruxcs 8 —9 xkimaccoB

Kyaryk 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OcHOBe eaepaibHONM paboyeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOydeHMs, BOCHHMTAHHMS M Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU coepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XHUMHUHU CIYKUT OCHOBOW Il (OPMUPOBAHMS MHPOBO33PEHUS
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 PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

e CIIOCOOCTBYET  peaJiM3allid  BO3MOXHOCTEM  JIJIT  CaMOpa3BUTUA U
dbopMUpOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON I'PAMOTHOCTH;

e BHOCUT BKJIaJI B (DOPMHUpPOBAHHE MBIILICHUSI U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN JACATETLHOCTH;

e 3HAKOMUT CO CHEHU(PUKOW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBa€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH O0YJarOIITNXCS;



e CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XUMHH Ha ONpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IMOHSATHI
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YpPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMAYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 1IeJIH, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUarOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHHUM OOBSICHATH U OLIEHWBATH SIBICHUSA
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAHUS LEHHOCTH XUMHUYECKMX 3HAHUWA JUIsl BBIPAOOTKH HKOJIOTMYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE 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-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHHUS, Pa3JI0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuXx CBOMCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB, HaOII0/IeHNe
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKMCAHKNE TMPU3HAKOB MPOTEKAHWA XMMHUYECKHX peakiuil (pasziokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBbIMIApMBaHWE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] KuUclopoda B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pyluieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktuBHOcTm MetauioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE CONEPKAHUsI KUCIOPOJa B BO3AYyX€, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCaHWE WX CBOMCTB, MOJy4eHUE, COOMpaHHME, PACIIO3HABAHHE WM H3YyUYCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIeIOBAaHUE O0pa3l0oB HEOPraHWYECKUX BEIECTB pa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeETajla IPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanyeckas cucteMa XMMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (TofisipHasi W HEMOJSIpHAs) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mescnpeomemmnoie ceazu



Peanuzanust MexXnpenMeTHBIX CBsi3ed IMpH W3y4YeHHMM XUMHUH B 8 Kilacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHHE Kak OOIIMX eCTeCTBEHHO--HayYHBIX
NOHSATHUH, TaK ¥ MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTecCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJlM3, CHHTE3, KJIacCUPUKAIMs, NEpPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUN 3aps/, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHMs], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE TOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCIMHEHUH, PACYETHI 10 YPABHEHUAM XUMHUUYECKUX PEAKLIAMN.

[Tepunoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKHX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KAJIbLUA W HX
COCIMHEHNN B COOTBETCTBUM C TMOJIOKEHUEM JJIEMEHTOB B llepmomgmueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX BELIECTB. XMMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYAaCTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIIOBOMY 3(PQeKTy, o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,



BIIMAIOIIME Ha CKOPOCTH XUMHYECKOU pC€akKiyn MW IIOJOXKCHHC XHUMHUUYCCKOI'O

paBHOBECHS.
OKHUCIUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKILHH. CocTaBieHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlMM BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakrun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE WU COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOIICTBa KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IOHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMMA KHCIOT, WIEI0YEed M  COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMsS]  PEaklMid  MOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peaklMHu pa3yIoKEHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl M UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJCHHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHYECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENNM KUCIOTHBIX OKCHJIOB.



Cepnass kucioTa, (Qu3Myeckue U XUMHUYECKHe CBoMcTBa (oOlmue Kak
MpEACTaBUTENS Kjacca KHUCIOT W chenuduyeckue). XHUMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAs PEAKIIMs Ha
cyiabdaTr-uoH. Haxoxaenue ceppl U €€ cCOeaWHEHH B mpupoae. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTETNICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, e MoiyuyeHue, (PU3MUecKue W XMUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W  cHenudUuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3AyXa, MHOuBbl U BonoémoB). docdop,
altoTponHele Moaudukauuu (ochopa, (pU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKauKu, pacrupocTpaHeHWe B TMpUPOAe, (U3MUecKne W XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriiepojaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza rinoGanbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coyu, uX PU3NUEeCKue U XMMUYECKUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO34UCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTAHOJ, TJINLEPUH, YKCYCHAsI KUCJIOTA).
[TpuponHble HCTOUYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OejKax, yrieBojgax — 1 UX
polu B OKM3HM 4YelOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.



KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBoil kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B
ObITy, B IPOMBIIUICHHOCTU. Ba)kHEWIMEe CTPOUTEIbHBIE MaTEpHAIbl: KepaMUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOXKHO MCIIOIb30BAaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha Cyjb(aT-
WMOH U HaOJI0OJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUM, MOTyUYEHHUE,
cobupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOIEMCTBAE KOHIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXKHO ~ HCIOJB30BAHME  BHUIEOMATEPUAIIOB), U3yYeHUue  Mojelsen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpPOBEICHHE KAUYECTBEHHbIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO01mast xapakTepuUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaluioB. Merayunueckas CBsi3b U
METaJUIMYecKass  KpUCTaUIMYecKass  peleTrka.  JJEKTPOXMMHUYECKHH  pAX
HaMpsLKeHUN MeTalioB. U3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl Tosy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.



[Ilenounsie meTamel: nonoxeHue B Ilepuognyeckoil cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbsl U
TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHne MIENOYHBIX METAVIOB U UX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJbLIMH: TOJOXEHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUeCcKre U XUMAYECKAE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEeHHUs KalblUs (OKCHJA, TUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TTookeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HaXOXAcHWE B mpupojae. Pusnmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCHUAA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « Baxxueimue
METaJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKarolled cpesnl (MpenesbHasl JOoImycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:



u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepuabl).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBs3€W IpU W3YYEHHMM XMMHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DakT, THIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAMOAaKTUBHOCTh, MOJEKYJNA, JJIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
MOJyTIPOBOHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAJUTMUECKAast
peméTKa, CruiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIaeMbl€, TOIIIUBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YeHHMS XMMHUU B €IAUHCTBE Y4YEOHOW U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIMN O0yUYarOIIUXCA.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpollecce HITOM y4eOHOU NesITEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH M YPOBHSA OOy4eHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYAOBON HEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBAaHMUS, MOHUMAHUE [IEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTell HUX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMUU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHBIE TIOHATHUS (3aKOH, Teopwus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAay4YHOM KapTHUHE MHUpA, U YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
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, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTICTbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTHBHBIC, JACIYKTUBHBIC, 10 aHAIOTHH),
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 —
XUMHUUYECKUW 3HaK (CHUMBOJ 3JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO POpMY MpeAcTaBiIeHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyuiecTBy  oOCykgaeMoil  TeMbl, (OpPMYyJIUPOBATb  CBOM  IPENJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
71abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIIECTB, YIEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIii (00CyXIeHns, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAUHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCHUCTBUUA IPU BBINIOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
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 IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux osyemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJIEd PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU IPPeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNpPEAeabHO JOMyCTHUMast
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOH (opMylie, XapaKTep Cpellbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNHUCHIBaTh W XapaKTepHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesax MajlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOIHBIE U COKPALLIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBIITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATHU3allMi0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 8 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 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
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 XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
31 Obuge ceoficTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 B TepUaJIbl B )KA3HU YEJIOBEKA 3 Bubmiorexa HOK
' CHIeCTRa 1 Matep https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosmnyecTBO 4acoB DJIeKTPOHHbBIE
Ne Tema ypoka K 1 Aata u@posBbIe
/i yp Beero OHTPOJIbHBIE pPaKTH4YeCKHe e — uugp
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
1 [Ipenmer xumuu. Poias XuMuUM B 5KU3HU 1 05.09 2023 BI/I6J-II/IOTeKa 1HOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousTre 0 MeTOAAaX HO3HAHUSA B XUMUH 1 07.09.2023 Bubmmorexa LIOK
o https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 12.09 2023 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM o https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bubmuoreka [{OK
4 pasaeseHus cMecen . 14.09.2023 https://m.edsoo.ru/ff0d26ca
IT 6ota No 2
5 <<§;SI§;IIII:I:I/II<: ’(IJI\I;?:'CG(:I;THa npuMepe 1 19.09.2023 bubmmorexa [IOK
. o https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBApEHHOW COJIN)»
bubmnoreka IIOK
6 ATOMBI U MOJIEKYJIBI 1 21.09.2023 https://m.edsoo.ru/f0d2a6e
7 XUMHYECKUE DJIEMSHTHBL. 3HAKHU 1 26.09.2023 bubmnoreka IIOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB T https://m.edsoo.ru/ff0d2be8
but6mmorexa [IOK
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 28.09.2023 https://m.edsoo.ru/ff0d2a6e
) but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 03.10.2023 https://m.eds0o.ru/f0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xummueckas popmyna. BareHTHOCTB 1 05.10.2023 https://m.edsoo.ru/f0d2eae
ATOMOB XHUMHYECKHX DJIEMEHTOB
11 OTHocuUTeNbHAs aTOMHAs Macca. 1 10.10.2023 but6mmoreka [IOK

OTHocuHTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas 10711 XUMHYECKOI'0 JIeMEHTa

bu6nmoreka [IOK

12 B COCIMHEHUHU 12.10.2023 https://m.edsoo.ru/ff0d350c
KomnuectBo BemectBa. Mouib. bubnnorexa [{OK
13 MousipHast macca 17.10.2023 https://m.edsoo.ru/ff0d5230
DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. bubnuorexa [JOK
14 XuMuyecKas peakius 19.10.2023 https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy u ycnoBusi MPOTEKaHUS bubmmoreka [JOK
15 XUMHYECKUX PEAKIUI 24.10.2023 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MacChl BEILIECTB. Bu6moteka [JOK
16 XUMHYECKUE YPABHEHUS 26.10.2023 https://m.edsoo.ru/ff0d3b88
BeruncneHus KoIm4ecTBa, Macchl
’ bu6mmoteka [JOK
17 BELLECTBA 110 YPABHEHUAM XMMUIECKHX 07.11.2023 https://m.eds0o.ru/f0d5708
peakuui
K o
18 (cﬁiilnﬁléﬁﬁim’;ﬁﬁff et 09.11.2023 ~buommorexa LIOK
P i i T https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
bu6mmoreka IIOK
19 SHIUKJIOTIETUCT. 06061EICHHG u 14.11.2023 https://m.edsoo.ru/f0d40cA
CUCTEeMAaTH3aIHsl 3HAHUH
20 KonTponbnas padora Nel no teme 16.11.2023 bubmuoteka [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN o https://m.edso0o.ru/ff0d4290
Boznyx — cmech razoB. Coctas
bubnmorexa LIOK
21 Bo3yxa. Kuciopog — anemMeHt u 21.11.2023 https://m.edsoo.ru/ff0d448e
mpoctoe BemiecTBo. O30H
OuU3NYECKNE U XUMUYECKUE CBOMCTBA
bubnunorexa LIOK
22 KHCIopo/ia (peakinu OKUCICHHUS, 23.11.2023 https://m.edsoo.ru/f0d4614
ropenue). [lonsTue 006 okcumax
Cr1ocoOBI MOTyYeHHUsT KHCIIOpO/ia B
bubnunorexa LIOK
23 71a00paTOPUU U POMBIIUIEHHOCTH. 28.11.2023 https://m.edsoo.ru/f0d497a
[Ipumenenue kucmopoaa
24 TennoBo# a3 PexT XuMUIecKoi 30.11.2023 bubnmnorexa [JOK

pCaKknuu, NOHATUC O TCPMOXUMUUICCKOM

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

YpaBHCHHH, 3K30- U SHAOTCPMHUYCCKUX
paKknusax

TomuBo (HedTh, yroib U METaH).

bu6nmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 05.12.2023 https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
I1 O6ota Ne 3
2% lonyserre n coBupare xuciopo 07122023 BhGmorexa LIOK
Y1 o ’ T https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBOHCTBY
97 Bogopon — snemeHT u mpocTtoe 12.12.2023 Bbu6motreka [JOK
BemecTso. Haxoxaenue B npupoje o https://m.edsoo.ru/ff0d4ddo
28 dusnueckne U XUMUYECCKHE CBOMCTBA 14.12.2023 bubnunorexka LIOK
Bosiopoa. [Ipumenenue Bogopoaa o https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 [ToHsITHE O KUCIIOTAX U COMISIX 19.12.2023 https://m.edso0.ru/f0d50d2
Crioco0bl nostydeHust BOAOpoa B Bu6moreka [JOK
30 nabopaTopuu 21.12.2023 https://m.edsoo.ru/ff0d4ddo
I1 6ota Ne 4
31 «ﬁifyféii?ﬁ 2263;11{1; Blz(;g;f;a 26.12.2023 ~ buomaorexa HOK
. ’ o https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
32 ABoraapo 28.12.2023 https://m.edsoo.ru/ff0d542e
B N
2 memers reos o e momcormony 09.01.2024 DuOmMoreKa LIOK
.. o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B N
3 ypasmenmo poam ma oonose sax0Ra 11012024 BuGmorexa LOK
. N o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
duznyecKre U XMMUYECKUe CBOMCTBA bubmuoreka [{OK
35 BOJIBI 16.01.2024 https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanwuii. [ToHsiTre 06 bubnuoteka [JOK
36 AHIUKATOpax 18.01.2024 https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HacwienHbie 23.01.2024  bu6nmoteka [IOK
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Y HEHACBIIICHHBIE pacTBOPLI. MaccoBas
7107151 BELIIECTBA B PaCTBOPE

[IpakTrueckas padota Ne 5 o reme
«IIpuroroBiieHHE PaACTBOPOB C

https://m.edsoo.ru/ff0d5b40

bu6nmoreka [IOK

38 onpeaeIEHHON MacCOBOM JT0JIEH 25.01.2024 https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY

39 KonrponsHas padora Ne2 o reme 30.01.2024 BI/I6J'-II/IOTeKa HOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuipl: coCTaB, KiIacCU(UKaIUS, bubnunorexka LIOK

40 HOMEHKJIaTypa 01.02.2024 https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 06.02.2024 https://m.edsoo.ru/f0d664e
OKCHJIOB
OcHoBaHUA: cCOCTaB, KJIacCH(pUKAIIHS, bubnunoreka LIOK

42 HOMEHKJIaTypa 08.02.2024 https://m.edsoo.ru/ff0d67ca
[TonydyeHne u XuMHUYECKUE CBOWCTBA bubmuoreka [IOK

43 OCHOBAaHUI 13.02.2024 https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kimaccudukanus, bubmmnoreka HOK

44 HOMEHKJIaTypa 15.02.2024 https://m.edsoo.ru/ff0dfee2
[TonydyeHne u XuMHUYeCKUE CBOWCTBA bubmuoteka [IOK

45 KHUCJIOT 20.02.2024 https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,

bubnmorexa LIOK

46 cnocv:o6r,1 MOJTYYSHUS, XUMHUYECKUE 22.02.2024 https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas pabora Ne 6. Pemenue

47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 27 02.2024 bubmuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX T https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»

48 I'eneTnueckas CBA3b MEKIY KI1accaMu 29 02.2024 BI/I6J'-II/IOTeKa HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/00ad9a50

49 O060061IeHre U cucTeMaTU3alus 3HaHU! 05.03.2024 bubmorexa IIOK

https://m.edsoo.ru/00ad9cb2
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KonrtponsHas padora Ne3 o reme

" bub6nmoreka [IOK
50 OCHOBHBIGUI:J'IaCCBI HEOPTraHUYECKHUX 07.03.2024 https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIACCHPUKAITUN
bubnunoreka LIOK
51 XUMUYECKUX AIeMeHTOB. [loHaTHe o 12.03.2024 https://m.eds00.ru/00ad9ffa
IpyMIax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHUYECKUX 14.03.2024 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/00ada52c
anemeHToB 1. 1. Meneneena
bubnunoreka LIOK
53 [lepurozpl, TpyMIIbL, MOATPYIIIIBI 19.03.2024 https://m.eds0o.ru/00ada52¢
Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
>4 saep. M3oTonsl 21.03.2024 https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YCK
55 aToMoB 3JieMeHTOB [leprnoandeckoit 02.04.2024 EH6J_IHOTeKa LHOK
https://m.edsoo.ru/00ada6bc
cucremsl /[. 1. Menneneena
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
56 aToMOB 3J1eMeHTOB [lepnoanueckoit 04.04.2024 BH@?HOTGKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menpeneena
XapakTeprucTuKa XUMHUECKOTO
57 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B 09.04.2024 bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. T https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
58 pa3BuTUA HAayKu U npaktuku. /. 1. 11.04.2024 bu6muoreka [JOK
MenpeneeB — y4€HBIN, IEJArOT U T https://m.edsoo.ru/00ada96e
rpaxJIaHuH
59 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB 16.04.2024 BI/I6J'-II/IOTeKa HOK
XUMHYECKHUX IJEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
60 HNonnas xumMuueckas CBsi3b 18.04.2024 https://m.eds0o.ru/00adac34
61 KoBaneHnTHas nosnsipHas XUMHYECKas 23.04.2024 | bubaunoreka [{OK
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CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenonsipHas XUMUYECKAst bubnmnoreka HOK
62 CBSI3b 1 25.04.2024 https://m.edsoo.ru/00adaab9
bu6nmmoreka [IOK
63 CreneHb OKUCIICHUS 1 07.05.2024 https://m.edsoo.ru/00adae28
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [IOK
64 peakuuu 1 10.05.2024 https://m.edsoo.ru/00adb076
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [IOK
65 peakuuu . 14.05.2024 https://m.eds00.ru/00adb076
bubnunoreka LIOK
66 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 16.05.2024 https://m.edso0.ru/00adb076
67 KonTponbnas pabota Ne4 mo teme 1 21.05.2024
«Ctpoenue aroma. XUMHUYECKast CBSI3bY
bubnunoreka LIOK
N https://m.edsoo.ru/00ad9ch2
68 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 23.05.2024 Bubsorexa LIOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

Ne ara
/i Tema Ypoka B KOHTpO_]'[[,Hb[e HpaKaneCKne H3I['{eHI/Iﬂ 3JIeKTp0HHbIe HPI(])pOBbIe
cero padoThI padoThI y o0pa3oBaTe/bHbIE PeCypChl
KomnuectBo  BemectBa.  Mosb.
Mousioaas  Macea.  B3aiMOCESE https://lesson.edu.ru/lesson/38e680fe-
1 P ’ 1 05.09.2023 524d-472d-a431-935b8a5f848a
KOJMYECTBA, MacChl MW  4YHCIA
CTPYKTYPHBIX €IMHHUII BEUIECTBA.
5 Pacuérnl o bopmynam 1 https://lesson.edu.ru/lesson/dea9b4e0-
XUMHUYECKUX COEIUHEHUH. 07.09.2023 | €670-468d-be30-b8425795b880
https://lesson.edu.ru/lesson/13556db3-
3 Pacuérel o YpaBHEHUAM 1 1863-4d5e-b13f-bc4a01f8fadb
XUMHYECKUX PEaKIUi. 12.09.2023 | https://lesson.edu.ru/lesson/837e87c1-
6bc6-432f-b090-c9926248849f
[Iepnoanueckuit 3aKoH.
4 Ilepunonnueckas cucrema 1 bubnnoreka [JOK
XUMUYecKux anemeHTos JI. . 14.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneesa
3
5 cuoficrn xinwrsccrns anevenron 1 Bu6miorera LIOK
. 19.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
5 Knaccudukanus u HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPTraHUYECKUX BEIECTB 21.09.2023  https://m.edsoo.ru/00adb7e2
7 Buasl xuMuueckoil CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAITMYECKUX PEIIETOK 26.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o teme
8 «[ToBTOpEHUE U yriayOaeHue 3HaHui 1 1
OCHOBHBIX pa3IelioB Kypca 8 28.09.2023
KJlacca»
9 Knaccudukanuss XUMHIECKHX 1 bubnmoreka [JOK
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peakuuii o pa3JIMyYHbIM IIPU3HAKAM 03.10.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
10  peaknuu. [IoHATHE O TOMOTCHHBIX U 05.10.2023 https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEaAKIIHSIX
IlonsATHE O XUMHUYECKOM
paBHOBecuH. DAKTOPHI, BIUSIONINE
. bu6mmoreka [IOK
11  Ha cKOpOCTb XMMHUYECKOMN peaKklU 10.10.2023 https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
12 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
peaKIuu 12.10.2023 | https://m.edsoo.ru/00adcade
13 ucommmumt Crmime n craGe uGorera LIOK
A LATHIL. 17.10.2023 | https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
14 Honnble ypaBHEHUS peaKUnid brbmoreka [JOK
19.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
15 OCHOBaHUH B CBETE MPEACTABICHUI bubnmnoreka [JOK
00 PIIEKTPOITUTHIECKON 24.10.2023  https://m.edsoo.ru/00add5d8
JTUCCOITUAITIT
o | e o Busorea 0K
pelt . 26.10.2023 | https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITUT
17 [TonsTne o ruaponuse coneu buGmorexa LIOK
07.11.2023 | https://m.edsoo.ru/00add9d4
18 O06o01IeHre U cUCTeMaTU3alus bubnmoreka [JOK
3HAHWI 09.11.2023  https://m.edsoo.ru/00addd12
II 6ota No 1.
19 «I?:'Iflg;lizlzczzgnpei)HOJ:HTaHLHBIX Brbmuorexa [IOK
14.11.2023 | https://m.edsoo.ru/00addbfa
3a/au»
20 KonTtponbHast padora Ne2 o reme bubnnoreka [JOK

«DNEKTPOIUTHIECKAS

16.11.2023

https://m.edsoo.ru/00addecO
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naucconuanma. XuMu4yecKkue
pEaKIMU B paCTBOpax»

OO61as xapakTepuCcTHKa raJOreHoB.

21 XHMHYECKUE CBOWCTBA HA IPUMEpPE bubmorexa LIOK
21.11.2023 https://m.edsoo.ru/00addfe2
xJjopa
22 xanmaecni caotionsa, monyacne u6morerca LIOK
’ v ’ 23.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
23 lonyuenme commot microrm, uGiorera LIOK
YHCHHE . ’ 28.11.2023  https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY»
20 s peastut, oo o buGnorexa LIOK
PCaKIIH, A 30.11.2023 | https://m.edsoo.ru/00ade488
W3 pEearcHTOB JIaH B M30BITKE
OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
25 VIA-rpymms 05.12.2023 https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
Haxoxnenue cepsl u eé bubmuoreka [IOK
26 COEMHEHUH B IIPUPOJIE. 07.12.2023 https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOCHHUE,
bubmmoreka IIOK
27 (1)1/1331%01(1/16 1 XUMHYECKHE 12.12.2023 https://m.eds00.ru/00ade802
CBOMCTBA
Oxkcunpl cepol. CepHas KUCIIOTA,
but6mmorexa [IOK
28 (I)H3fl‘l€01<146 U XUMHYECKHE 14.12.2023 https://m.eds00.ru/00adea2s
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
29 MOJIyYEHUS] CEPHOW KUCIIOTHI. 19122023 bu6muoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a
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Briuncienne MaccoBOM 10U

bu6nmmoreka [IOK

30 BBIX0/1a IPOJIYKTA PEAKLUU 21.12.2023 https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB
VA- . Azor,
31 pacnrppo}:;l;ZIHeHiloeTB pupojie 26.12.2023 bubmorexa LIOK
’ " https://m.edsoo.ru/00adeea6
¢du3nvecKkrue 1 XUMHUYECKHE
CBOICTBa
A
2 xmmece c(b];I(/)II::‘I?TIEZKEZ;yquHe 28.12.2023 Dubmorexa LIOK
’ " https://m.edsoo.ru/00adf004
U IIPUMEHEHUE
IT 6ota Ne 3
33 lonysene avsara, moyicie 09.01.2024 BuGmoTera LIOK
e > 1Y o https://m.eds00.ru/00adf180
€ro CBOMCTBY
A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexa [JOK
34 XHMHYECKHUE CBOMCTBA 11.01.2024 https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
- bu6nmorexa LIOK
35 ynoopenuit. XumMuueckoe } 16.01.2024 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
o . \Y
36 qu§§§&$§§fo?§ (bq())lxlf:n(qe)cfne 1 18.01.2024 Duomaoreka LIOK
L R https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOyYECHHE
Hcnonb3oBanue Gocdatos B
KayecTBE MUHEPAJIbHbBIX bubmuoreka [IOK
37 ynoOpeHuii. 3arps3HeHue 23.01.2024 https://m.edsoo.ru/00adfc20
pUpOIHOIH cpeabl hocharamu
Yraepon, pacipocTpaHEeHHE B
but6mmoreka [IOK
38 fpupoze, (bmw{eicm/le " 25.01.2024 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
OxcHpl yTiaepoa, ux pusudeckue
39 Y XMMUYECKHE CBOMCTBA. 30.01.2024 bubnmorexa LIOK

DKOJIOTHYECKHE TTPOOIIEMBI,

https://m.edsoo.ru/00adfebe
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CBSI3aHHBIC C OKCHJIOM YTJIepoa
(V)

" bubnuorexa [JOK

40 YronpHas KUCIIOTa U €€ CONU 01.02.2024 https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"[TonyueHune yriaekucioro rasa. bubmmoreka [JOK

al KauecTBenHnas peakuus Ha 06.02.2024 https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"

[TepBoHavabHBIC TOHATHS 00
bubmuoreka [{OK

42 OpraHMYECKUX BEIIECTBAX KaK O 08.02.2024 https://m.edsoo.ru/00ae054e

COEIMHEHUSIX YTIepoaa
. bubmuoreka [{OK

43 Kpemuuii u ero coennnenus 13.02.2024 https://m.eds0o.ru/00ae080a
[IpakTuueckas padora Ne 5.

Peuienne skcnepruMeHTaIbHBIX bubmmoreka [JOK

44 3a7a4 no reme «BaxHeimue 15.02.2024 https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl U MX COCTUHEHUS
K 6ota Ne3

45 Buxime eveTau X 20.02.2024  BubmoTera LIOK

o https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX JJIEMEHTOB —

46 MeTau1oB. MeTamnyueckast CBsI3b U 22 02.2024 BI/I6J'.II/IOTCKa HOK
METAJINYECKask KpUCTAIUTMYECKAst https://m.edsoo.ru/00ae103e
pem€rka. PuU3nUecKue CBOWCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

N but6mmoreka [IOK

47 SJIGKTpoxm\imquKHH psan 27.02.2024 https://m.eds0o.ru/00ae1156
HaNPSDKEHUH METAJUIOB
O61me crnocoObl MoTy4eHHUst

48 MeTaiioB. CrutaBbel. Berauciaenus 29 02.2024 bubmuorexa [IOK

M0 YPaBHEHUSAM XUMHYECKHIX
peaKIuii, eClii OJWH U3 PEareHTOB

https://m.edsoo.ru/00ae1156
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COJICPKUT IIPUMECHU

49 [ToHsiTHE O KOPPO3UU METAJLIOB 05.03.2024 ﬁgg?ﬁr?q?:é(sigg/%omz?s
50 IlenoyHbIe METAJLIbI 07.03.2024 ﬁ;i?ﬁ?f:éggrou;éwel b2
S e 12032024 oo 00se 142
2 amt s 032024 oo ulOtaeLes
53 Baxneime coequHEHUS KaJIbLIUI 19.03.2024 ]r?tl'/[IgsJ:I/I//Ir%T:écsaoc])_.Irou/ISan15e8
S 2103202 o0 002
B e Q2002024 i o0 001556
SR A 04.04.2024 Brbmnorera LLOK

o — https://m.edsoo.ru/00aelae8
57 Amomusit 09.042024 prOmOTER O e
B o LLOA202 oo ru00ze c6s
59 Keneso 16.04.2024 E&“}jﬂ:&‘; O 1ass
0 penenn (1) xenesa 1 18042024 oo uloGae3ses
L BOL2024 o oo ruio0adhie

[TpakTrueckast pabora Ne 7.
62 Peienne skciepuMeEHTAIBHBIX 25 04.2024 bu6muoreka [IOK

3a71a4 1o TeMe «Bakaelnine
MCETAJIJIBI U UX COCAUHCHUSI»

https://m.edso0.ru/00ae3de8



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/00ad9cb2
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3de8

Brluucnenus no ypaBHeHUAM
XUMHUYECKHUX PEAKLMH, €CIIN OJUH

U3 PEAareHTOB J]aH B N30BITKE WU bubnuoreka [JOK

63 COAEPKUT IpuMecH. Beruucienus 1 07.05.2024 https://m.edso0.ru/00ae1750
MacCOBOMH /10U BbIXOJa MPOAYKTA
peaxkiuu
O06o01eHre U cucTeMaTru3aIus bubnuorexa [{OK

64 3HaHUU 1 10.05.2024 https://m.edsoo.ru/00adb33c
K 6ota No4

65 Bunolimme veran ux 1 14.05.2024 ~Dromorexa LIOK

R https://m.edsoo.ru/00ae3f50

COCTMHEHUS»
BemectBa u matepuansl B bubnnorexa [JOK

66 MOBCEIHEBHOM JKU3HU YEJIOBEKa 1 16.05.2024 https://m.edso0.ru/00ae4270
XUMHUYECKOE 3arpsi3HEHNE bubnnorexa [JOK

o7 OKPYXKArOIIEH CPelIbl . 21.05.2024 https://m.edsoo.ru/00ae4270
Posib xumuu B perieHnu bubmuoreka [IOK

68 HKOJIOTUYECKUX MPOOIeM 1 23.05.2024 https://m.edsoo.ru/00ae0dOa

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kiacc/ Epemun B.B., Ky3pmenko H.E., Ipo3noB A. A. u apyrue;
nox penakiueit Jlyauna B.B., AkiinonepHoe o6miectBo «M3aaTenbcTBO
«ITpocsenienue»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A. A. u apyrue;
nox penakieit Jlyauna B.B., AkiinonepHoe o6miectBo «M3aaTenbcTBO
«ITpocsenienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o Xumus, 8 kiacc. Metonuueckoe nocodue / Epemun B.B., [Ipo3nos A.A.
— M.: Ipoda.

o Xumus. TemaTnueckue TECTHI 32 KypC OCHOBHOM IIKOJBL. TeKyIIMi
KOHTPOJIb: yueOHO-MeToIuueckoe nocodue /Joponskun B.H.,
bepexnas A.I'., Caxnesa T.B. — PoctoB-Ha-/loHy: «Jlernon».

o Xumus. YHUBEpCAIbHBIN 3a/JaYHUK: Y4EOHO-METOANYECKOE MOco0ue
/Hopoubkun B.H., bepexnas A.I'., Caxuesa T.B. — Poctos-na-/lony:
«Jlernon».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/
2. https://catalog.prosv.ru/category/12?p=20

3. https://uchitel.club/fgos

4. bubmuoteka I{OK https://m.edsoo.ru/ff0d210c

5. https://resh.edu.ru/



