MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MunHucTepcTBO 00pa30BaHUS M MOJIOAEKHOM MOJIMTHKHU PsizaHckoi o0JiacTu
YupasJjieHne 00pa3oBaHusl U MOJIOAEKHON MOJUTHKHA aIMUHUCTPALIMH

KacnuMo0BCKOro MyHNIIMNIAJBLHOTO paiioHa Psa3anckoi o01acTu

MOY "TI'noauukaa COII"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

METOANYECKUM 3amecTuTenp qupekropa - JIHpekTo
oObeauHeHueM yuureneid mo YP

g [ Z%Mffla/ i [lep@akos A.B.

S —
IIeekuna H.A. / H_[%6a1<013a j1.r. Hpuxas Ne 199-O/T ot «01»
ITpoTokon Ne 1 ot «31» Mpukas Ne 199-OJ] ot «01»  SCHTAOPs 2023 1.
aBrycra 2023r. cenrsaops 2023 r.
PABOYASA ITPOT'PAMMA

(ID 1805724)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

15 oOydaromuxcs 8 — 9 kiaccos

¢. 'noauunr 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBEe (QemepaabHONl pabodeil mporpaMMbl
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIINHN MPENOIaBaHusl YIeOHOTO MpeaMeTa « XuMUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCS CPEACTBAMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pasmeraM M TeMaM MPOTPAMMBl TIO0 XHUMHH, OMPEISISIeT KOJUYECTBEHHBIE W
KauyeCTBCHHBIS XapaKTEePUCTHKU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUUMXCs, OMNpPEAeNsieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTElIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATETHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XHMHH CIIY)KHT OCHOBOW Il (DOPMHPOBAHUS MHPOBO33PCHHS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPTrUM M 00 DBOJIOIUHU BEIICCTB B MPHUPOJEC, O IYTAX PEHICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIIEPUMCHTAJILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIMU(PUKONW HAYYHOT'O MBINUICHUS, 3aKIaJbIBA€T OCHOBBI
IIEIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SIBISICTCS] OTBETCTBEHHBIM
ATaroM B (OPMHUPOBAHUHU €CTECCTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroITuXCs;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
aJIalTHPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMUU Ha ONpeAeTEHHOM 3Tarie eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHITUN
OpPraHUYECKON XUMUU.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0€e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO MPUHIUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpPYroMy, BBIMONHAA (YHKIUU OOBSICHEHHS W TNPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHUH XHUMHM MNPOUCXOAUT (POPMUPOBAHME 3HAHUH OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKHUX PeaKiuii, B (OpMHUPOBAHWH W Pa3BUTHUHU TO3HABATECIHHBIX YMCHHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
oOyJaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KIJIFOUEBBIX KOMIICTEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYaAIOIIMUXCA T'YMAaHHUCTHYECKUX OTHOIICHHA,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHCHHMS, Pa3I0KCHHS, 3aMeIIIeHUs, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIOACHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHUEe TMPU3HAKOB IMPOTEKAHMWS XUMHYECKUX peakiuil (pa3jioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
meau (II) npu HarpeBanuu, B3auMOJIEHCTBUE Kele3a ¢ pacTBopoM conu meau (11),
U3Yy4YeHHE CIIOCOO0OB pa3/CICHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiiume npeacTaBuTeJ M HEOPraHU4eCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHHUST KHUCIIOpoJia B JabopaTopuud W MNPOMBIIUIEHHOCTH. Kpyropopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (deKTa, pa3pylieHne 030HOBOI'O CJIOS.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesb. PacTBOpHI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCHUIOB. [lorydeHne okCuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOocTM MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OMPEIENICHUE COAEpKaHUsI KUCIOpOoAa B BO3yX€, MOIYyUYCHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE WX CBOMCTB, MOJy4Yy€HUE, COOMpaHUE, PACIO3HABAHHE U HU3YYCHHE
CBOMCTB BOA0OpoJia (TopeHue), B3aumojeicTBrue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEUIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHMX BEUIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
u3ydyeHne B3aumopeicTBusi okcuaa menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJla APYTMM W3 pPAacTBOpa COJU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHbBIE PEeAKIIUU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [lepuognyueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld H
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHnus U BOCCTaHOBIEHU. OKHUCIUTENN U BOCCTAHOBUTENU.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakinu pa3ioKeHUs, COeTUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OOuue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAANOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsi, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE TOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kalaus, KaIbLHUI M UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMu4ecKuX peakiyii Mo pa3IudHbIM MpU3HAKaM (110 YHUCTY
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINH, TEPMOXUMHUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusax. llonsatue o xkaranuse. IlonsTue 0 XuMu4eckoM paBHOBeCUU. PaAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TIOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOLUUALIMH. DIEKTPOIUTHI U HEINEKTPOJIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTALUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca AUCCOUMALNM KHCIOT, IIEIOYEeH U  COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOIy4YE€HUE, NPUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/A U CePhbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kuciioTa, (QU3NYECKHME M XUMHUYECKHE CBOWCTBa (00mIMe Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIIEHUS. A30T, pacCIpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasl KUCJIOTa, €€ MoJydyeHue, PU3MUEeCKHUe U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KadyeCcTBE MMHEPAJIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMHIESCKHIE CBOMCTBA,
nonydenue. Mcnonb3zoBanue (hpochaTtoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mias xapakrtepuctuka s1eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a rino0anbHOrO NOTEIUIEHUS KIMMaTa, NapHUKOBBIN
s dext. YronpHas Kuciaora U e€ coy, X GU3NIecKrue U XMMUYECKHE CBOMCTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIeH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yrieBoaax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciaore. CUIMKaThl, UX HUCIOJIb30BaHUE B
ObITY, B NMPOMBIIIJIEHHOCTU. BaxxHeillne cTpouTenbHble MaTepHalibl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHUIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHON peakiu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 0Opas3amMu a30THBHIX U (PochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOIb30BaHUE BHUJIEOMATEPHUAIIOB), W3y4YCHUE MoOZENen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOWMCTB YIJIEKHUCIIOTO ra3a, MPOBEJCHUE KAaUECTBEHHBIX PEAKIUA Ha KapOoOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJibl 1 X COeTMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  JJEKTPOXUMUYECKUN  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U TPOMBIIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anemeHntoB JI. M. MenneneeBa, CTpo€HHME MX aTOMOB, HAXOXJEHUE B NPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd MW Kanus. [IpuMeHeHue MIeOYHBIX METANIOB M UX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxheilmme coeguHeHHs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U TUIPOKCHUIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA *xene3a. Okcubl, rupokcu bl 1 coiu xkenesa (II) u xeneza
(IIT), ux cocra, CBOICTBA U MOTYYECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KaJblWs, ATIOMHHUA, [IMHKA, JKEJe3a
(IT) u xenesa (III), meau (II), HabnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIMBAHUS
IUITAMEHUM HWOHAMHM HaTpus, Kajdusl W KalbliUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKalomieh cpenbl (MpeiesibHas JomycTUMas
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3lloB MAaTEepUANOB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAy4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOy4YeHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLUATA3AIMN 00YJarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBhCSI CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMK U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

[IEHHOCTHOI'O OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUECKOMY
U HAy4YHOMY HACJE[MI0, TMOHMMAaHMs 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BIIANIETh JOCTOBEPHOW HH(pOpMAIHEH O
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpoOlLleCCe OTOW Y4eOHOM [eATEeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE M XMMUUYECKOW PEaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
IPUPOJHON CPENOM, O POJIM XUMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCJE
HABBIKOB CaMOCTOATENBbHON paboThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT OIS, HAPKOTUKOB, KypeHHs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3yIbTaraM TPYAOBOU NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAaHHUE [IEHHOCTU 3I0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJydaeMble TPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX pPEmIeHUsS MOCPEACTBOM METOIO0B XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUs]  OOIEHAyYHbIE TMOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (DAaKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBAaTh B3aWMMOCBS3b C JIPYTMMHU TOHSATHUSMHM), HCIOJIH30BATh
TOHSITHS JIJ1s1 OOBSICHEHUST OTJENbHBIX (PAKTOB U SBJICHUMN, BEIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUs (MHAYKTHUBHBIC, JA€YKTUBHbIE, [10 aHAJIOTHUHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TMPOILECCE TMO3HAHWUSA TOHITHS (NPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJEMEHTa), XuMuuyeckas ¢opMyna M YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEaKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKKe B KAa4deCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4yHO-TIONyJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbBIE
nocobusi, pecypcsl WHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a71a4 ONMPEEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMATIBHYIO (OPMY MpEACTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEATENBHOCTH UH(DOPMAIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoi  TeMbl, (OPMYIHPOBATH CBOU  MPEIIOKECHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a60paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JEHCTBHM, OIpEAEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEBHO ONPENENATh LEIN AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIOKEHHBIM aJITOPUTM  JIEUCTBUK IIPA  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX peE3yNbTAaTOB IO OCBOSHHUIO 00s53aTEIBHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTH IO  TMOJYYEHHI0 HOBOIO 3HAHUSA, €ro  MWHTEpIpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX ITOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M HEOJAHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHILIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XHWMUYECKYI0O CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIAcCy COEAUMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuoguueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUS, 3aKOHA ABOTraJpo;

e ONHUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuognyeckas cucremMa XuMmudeckux diaemerntoB J[. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00lliee Yhcio 3JIEKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHWUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO »dJIeMeHTa 10 ¢dopmyse
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3€H — ISl M3YyYEHHS] CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BEHIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy o0yuenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHWA: XHUMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasl peaKIlus, XUMUYECKasi CBsI3b, TEIIOBOM 3(pdeKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIE peaKkliM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEAKIUH,
OKHCJIIUTENb,  BOCCTAHOBUTEJb,  OKHCIEHME U  BOCCTAHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METa/NINYECKasi), KpHUCTAJUIMYECKass pelmE€rka, KOppo3us METAlJIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW pEaKUuu, MPEAeNbHO JOIyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJIEHUS (QopMyll
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIPENENATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMUUYECKUX DJIIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHMSX, 3aps]l MOHA MO0 XMUMHUYECKOH (hopmyre, XapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAIITUYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHHWE: OIHWCHIBATH M XapaKTepU30BAThH
Tabnuunyto ¢opmy Ilepuonnyueckoil CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacrpeneneHue HUX IO 3JEKTPOHHBIM CJOAM), OOBICHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCIWHEHUH B
MpeAeIax MaJIbIX NEPUOIOB U IJIaBHBIX NOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PHUIMPOBATh XMMHUUYECKHE 3JIEMEHTbhI, HEOPraHUYEeCKHE BEIIEeCTBA,
XUMUYECKUE peakuuu (IO YMCIAy M COCTaBY YYAcCTBYIOLIMX B pPEAKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PHUUECKHE XUMHUYECKHE
CBOMCTBA MTPOCTBIX M CIJOXHBIX BEHIECTB, MOATBEPKAAsS OINHUCAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUUW COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUii;

COCTABJIATH YPAaBHEHMUS DJIEKTPOJIMTHUYECKOM JOUCCOLMALMHU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO0 »JJeMEHTa I10 ¢opMyJie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSAMU TII0 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3alNIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHBbIC METOIbl TIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

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

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edso0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckas cucrema xumnueckux 3jeMeHToB /. U. MenneneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. G 1OK
nOINOTEKA
3.2 OkHcHTe b HO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmaorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpeHME U yriyOIeHHe 3HAHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIIIBL. 2€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB [VA-rpymmel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE 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 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 bu6mmoreka [IOK
yesoBeka. Terna u BellecTna. 07.09.2023 | https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 bubmuorexa [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 bubnnorexa [IOK
oOparieHus ¢ 1ab0paTOPHBIM 14.09.2023 = https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl 1 bubmuoreka [IOK
paszeneHus cMeceu 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 bubmmorexa LIOK
8 | (e TIDTREP 21.00.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI 1 MOTEKYIIbI 1 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XHUMUYCCKHUE PIICMEHTBL. 3HAKU 1 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA 1 bubmmorexa LIOK
P B 29.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYCHUE 1 bubmmorexa [IOK
YIPIPHOE Y1 05.10.2023 | 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

3aKOH ITOCTOSTHCTBA COCTaBa BCUICCTB.

bu6mmoreka [IOK

10 X .B
HMiteckas opmya. BasieHTHoCTs 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
11 OTtHOocuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOcuTENnbHAS MOJIEKYJISIPHAS Macca 12.10.2023 =  https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT0 bubnunorexa LIOK
3JIEMEHTa B COCTMHEHUHN 13.10.2023 = https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Moib. bu6mmoreka [IOK
Monsipaast macca 19.10.2023 | https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMuueckast peakiust 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBuUs NIPOTEKaHUSA bubnnoreka [IOK
XUMUYCCKHUX PEaKIINN 26.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
BbruuncieHust KoJau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHCHHUAM XHMHUYECKUX bubmorexa LIOK
. P 09.11.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMrUaecKux peakiui
18 (coenuHeHMs, pa3I0KEHUS bubmmorexa LIOK
P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukKIoneauct. O6o0IeHNE 1 bubmorexa LIOK
] B 16.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHs 3HAHWHA
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BermecTBa 1 XUMHUYECKHE PEAKITUN 17.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk razos. CocraB bu6nunorexa LIOK
Bo3nyxa. Kucinopom — sneMeHT u 23.11.2023 | https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

IIpOCTOC BEHIECTBO. O30H

dusnueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKluy OKUCICHUS bubmmorexa [IOK
poAa {peatdl ’ 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 oxcumax
CriocoObI IMOJTyYeHHUs KHCI0PO/1a B
23 smabopaTopuu iqn OMLImnelfH(;H(:TH bubmorera [JOK
parop p ’ 30.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TennoBoii 3¢ ekt xumuueckoi
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXHUMHYECKOM yPaBHEHHUH, IK30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUSCKHUX PEAKITHIX
To o (He(dTh, yro eTaH).
25 3arH J;I;ielgeqiz . aﬂifofoéb?)ero bubmorexa LIOK
P Ay, 07.12.2023 | https://m.edsoo.ru/ff0d4cda
MPEIOTBPAILCHHSI
[IpakTrueckas pabora Ne 3 o Teme
26 «IlonyueHue u coOMpaHKe KUCIOpOaa bubmorexa LOK
- 1P posa, 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopon — anemeHT 1 mpocToe bubmuorexa [IOK
BemecTBo. Haxoxaenue B mpupoe 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nUecKre U XUMHUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Boopoaa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTaX U COJIAX bubmorera [JOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJOPO/Ia B bubmuorexa [IOK
naboparopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 o Teme
31 «[Tonmyuenue v cobupanue BOIOPOaA bubnnorexa HOK
7 P poAd, 28.12.2023 | https://m.edsoo.ru/ff0dAT42

W3y4YEHUE €ro CBOKCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Moutsipabiii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorajipo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIHYECTBA
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmmorexa [IOK
0 MY 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Borancienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorera [JOK
P " P . 12.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 ®u3nUecKre U XUMUYECKHUE CBOVMCTBA bubmuorexa [IOK
BO/JIbI 18.01.2024 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
UHJIMKATOpax 19.01.2024 = https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackienanie
37 u HI;HaCLI peHHBIIC) aCTBOPBI B bubmorera [JOK
B P PEL- 25.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas J10Jis BeIeCTBa B paCTBOPE
[paktuyeckas padora Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeenEHHON MacCOBOM JTOJIeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopoa. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cCocTaB, KiIacCu(UKaIus, bub6nuorexa [IOK
HOMECHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P 08.02.2024 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: coCTaB, KiIaccupuKaIus, bu6nunorexa LIOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bubmuorexa [IOK

43 OCHOBaAHHM 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nmoreka LIOK
HOMEHKJIAaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonmyueHnue 1 XuMHUYECKUE CBOWCTBA bubmmorexa [LIOK
KUCJIOT 22.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cngg)ébrl) HI;IIH )G;I/I;VI XHI/IMI/I‘:ZSKI/IG bubmorexa LHOK
Ny YHACHIE, 29.02.2024 | https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktruueckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 01.03.2024 | https://m.edsoo.ru/00ad9b7c
COE€JUHEHMID
48 ['eneTnueckas CBsI3b MEXIy KJlIacCaMHU bubnmoreka [JOK
HEOPTraHMYECKUX COSTUHEHUHN 07.03.2024 = https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3 AU bubmuoreka [IOK
3HAHUH 14.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbhas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
o P 15.03.2024 | https://m.edsoo.ru/00ad9ela
COCUHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XAMHUYECKHX dJIEMEHTOB. IToHsTHE O bubmorexa HOK
' 21.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ilepuoanueckas cucreMa XUMHYECKHUX buGmorera [IOK
proA 22.03.2024 | https://m.edsoo.ru/00ada52c
aneMeHToB [l. 1. Menneneena
53 Ilepuonasl, TpynIIBl, HOATPYIIIEI bubmorexa LOK
PHOJPBL, TPYHIIRL, TOATPYI 04.04.2024 | https://m.edsoo.ru/00ada52¢c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 snep. M3oronbl 05.04.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aToOMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
11.04.2024 = https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHUIO B bubmuorexa [IOK
[lepunonuueckoii cucreme /. 1. 12.04.2024 | https://m.edsoo.ru/00ada824
Menneneera
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH U nipakTuku. . . bubmmorexa [IOK
MenneneeB — y4€HbIN, IeAaror u 18.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubmmorexa [IOK
XUMHYECKHAX JICMECHTOB 19.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBs3b bubmorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKkas bubnmoreka [JOK
CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnnoreka [JOK
CBSI3b 02.05.2024 | https://m.edsoo.ru/00adaab9
bub6nuorexa [IOK
62 Crenetih OKHCICHS 03.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnnorexa [IOK
peakuuu 16.05.2024 | https://m.edso0.ru/00adb076
64 OKucauTeNn 1 BOCCTAHOBUTEIIH bubmorexa IOK
17.05.2024 = https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnuorexa [IOK
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«Ctpoenue atoma. XMMHUYECKas 23.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b
66 PezepBHblil ypok. O6001IeHNE U 1 bubnmorexa [IOK
cucTeMaTu3alus 3HaHU 24.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBuelil ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCcTeMaTU3alus 3HaHuU https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE

Ne Hara undposbie

Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE

padoThI padoThbI
pecypchbl

[ToBTOpeHue u yriayoieHne 3HaHUH

OCHOBHBIX pa3/iesioB Kypca 8 Kiacca.

1 Ilepnonnueckuil 3aKoH. 1 bubmunorexa [IOK
[lepnonnueckas cucrema 04.09.2023 | https://m.edsoo.ru/00adb59e
XUMHUYECKUX AeMeHTOB JI. U.

Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubamorera LOK
. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmmorexa [IOK
HEOPraHMYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buapl xXuMHU4ecKoM CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJTIMYECKUX PEIIETOK 13.09.2023 = https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme

) «[loBTOpEHUE 0JieHne 3HaHuH 1 1

BTOpPEHUE M YTITyOJICHUE 3HAHUMA 18.09.2023
OCHOBHBIX pa3/IesIoB Kypca 8 Kjacca»

6 Kiaccudukamnus XuMuaecKux 1 bu6mmoreka [IOK
peaKIii o pa3InYHBIM MMPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[loHsTHE O CKOPOCTH XUMHUYECKOU

7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 bubmuorexa [JOK
P ' 25.09.2023 | https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIUIX

8 [ToHsATHE O XUMHYECKOM 1 bubmuorexa [IOK
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paBHOBecuH. DAKTOPHI, BIHUSIOLINE 27.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOW PEAKITUH H
MTOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
9 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE bubnuotexa [IOK
peakuu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2MEeKTPOIUTUYECKON
10 uccormanuu. CUibHbIE U crabbie bubmorera [JOK
AHCCOTATIIL. 04.10.2023 = https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakIui bubnnorexa [JOK
P peaitt 09.10.2023 | https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMM B CBETE NPEICTABICHUN bubnuotexa [IOK
00 3JIEKTPOIUTHUECKOM 11.10.2023 |  https://m.edsoo.ru/00add5d8
JTUCCOITUAITIT
XUMHYECKUE CBOMCTBA COJIEH B
13 CBeTe MpeACTaBICHU 00 bubmorexa HOK
ped . 16.10.2023 = https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLUAIIUU
14 [Tonsatue o ruzmponnse cosei buGmorera [IOK
AP 18.10.2023 |  https://m.edsoo.ru/00add9d4
15 O06001IeHre U cHCTeMaTU3aIns bubnmorexa [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktrueckas padota Ne 1.
16 «Pelrenre dKCIepUMEHTATbHBIX bubmmorexa [OK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4u»
Konrponsnas padora Ne2 o treme
17 «INEKTPOIUTHICCKAS TUCCOITUALIHS bubmorexa LHOK
P A HHATIA. 08.11.2023 | https://m.edsoo.ru/00addecO

XHUMUYECKUE PEAKIIUU B PACTBOPAX)»
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OO01as XxapakTepuCcTUKa rajJoreHoB.

18 XuUMHYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [OK
PHMEP 13.11.2023 @ https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBogopoa. CojissHas KHCIOTA,
19 XI/IME‘ICCITI/I: cioﬁCTBa MTOJTyYCHHUC bubmorexa LOK
> HOTYH ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpaxTrueckas padora Ne 2 o Teme
20 «ITonydeHne CONIHOM KUCIOTHI bubmorexa LOK
A . . ’ 20.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Brruucienust mo ypaBHEHUSAM
21 XUMHUYECKHUX PEAKIUH, SCIIH OIUH U3 bubmorexa HOK
P ’ 22.11.2023 | https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
29 OO01mas XxapakTepucTHKa SJIEMEHTOB bubnuotexa [IOK
VIA-rpynns 27.11.2023 | https://m.edsoo.ru/00ade64a
AnnorponHbsle MOIU(GUKALIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeIUHEHUI bubnnoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBonoponi, CTpOEHHE, bubnmoreka [JOK
du3nUYecKre U XUMUYIECKUE CBOWCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxcuanl ceprl. CepHas KHCIOTa,
25 (bn3njec1<nre) u XI/II\EI/I‘ICCKI/IC bubmorexa LOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMHYECKUE PEAKIINH, JICKAIINE B
OCHOBE TIPOMBIIIUICHHOTO CTII0c00a
26 IMOJIYYCHHS CEPHOMN KHUCIOTHI bubmorera [IOK
ya p ' 11.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOe 3arpsi3HeHUE
OKpY’KaroIllel cpesibl COeAMHEHUSIMHU
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cepbl

Brrunciieare MaccoBOU JIOJIH BRIXOAA

bubnuorexa [IOK

2! IIPOJYKTA peakLuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0mas XxapakTepucTHKa SJIEMEHTOB

08 VA-rpynmsl. A3or, bubmmorexa [LIOK
pacrpocTpaHeHHe B MPUPOIE, 18.12.2023 | https://m.edsoo.ru/00adeeab
du3HUYeCKre U XUMUYICCKUE CBOWCTBA
AMMuak, ero puznYecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYYEHUE U bubmorexa LIOK

> HOYH 20.12.2023 | https://m.edsoo.ru/00adf004
PUMEHEHHE
[IpaxTrueckas padora Ne 3 o Teme
30 «IlonyueHue aMmmuaka, U3y4eHue ero bubmmorexa [IOK
. Y > HYH 25.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusnueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAIbHBIX

32 oOpeHuid. XuMHUYECKOe bubmmorexa [IOK
YAOBPEHIHL: y 10.01.2024 | https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPY)KAIOIIEH CpeIbI
COCIMHEHUSIMH a30Ta
docpop. Oxe ocdopa (V

33 (bocg)o pHa;I K:fn%)m q)(blzlljm(qellljﬂe u bubmmorexa [JOK

p o 15.01.2024 | https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOMCTBA, ITOTydCHHE
Hcnonrs3zoBanue gpocdaros B

34 KauecTBE MUHEPAIHHBIX YIOOPECHUH. bu6muoteka LIOK
3arps3HeHue NPUPOTHOUN Cpeibl 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pacipocTpaHEeHHE B bubmuorexa [JOK
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npupoe, PU3NIECKUE U XUMHYECKHE 22.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcupl yriaeposna, ux Gpusnueckue u
36 XHMUYECKHUE CBOMCTRA. bu6mmoreka [IOK
DKOJOTrH4eCcKHe MPoOIeMbl, 24.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ okcuaoM yriaeposa (IV)
37 VYronpHas KUCIOTa U €€ CoNn bubmorexa LOK
29.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
38 "[Tonyuenue yriaekuciioro rasa. bubnmnoreka [JOK
KauecTBenHas peakiust Ha KapOOHaT- 31.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmorexa LOK
P » 05.02.2024 | https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yTIIepo/ia
40 Kpemnwuii u ero coenuHeHMs bubmorexa LHOK
P A 07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemrenne skcneprMeHTaNnbHBIX 3324 bubnmoreka [JOK
1o TeMe «BakHele HeMeTaIbl 1 12.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COCIMHCHHS
KontponbHas padota Ne3 mo teme
42 «BaxHeimre HeMeTauTbl U UX bubmorexa [JOK
14.02.2024 = https://m.edsoo.ru/00ae0el8
COCTMHCHHUSI
OOm1ast xapaKTepUCTHKA
43 XAMUYECKHUX IJIEMEHTOB — bu6mmoreka [IOK
MeTa/IoB. MeTayindeckas CBSI3b 1 19.02.2024 | https://m.edsoo.ru/00ae103e

MCTAJUIMYCCKAA KpHUCTAIUINYCCKas
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pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

XMMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMUAYECKUH DA Bubmaiorexa ITOK
p N P 21.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJlIOB
OO6mmme cnocoOBI MOTYICHUS
MmetauioB. CruiaBel. BerauciieHus 1o
45 aBHEHUAM XUMHUYECKUX PEAKIIUU Bubmrorexa LIOK
P peAKH, 26.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKHUT
pUMecH
46 [ToHsiTHE O KOPPO3UU METAJUIOB Bubmaorexa IIOK
pp 28.02.2024 | https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 Ienounbe Merauis! 04.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bu6nunorexa [IOK
KaJIus 06.03.2024 | https://m.edsoo.ru/00ael14b2
49 [Ilen0o4HO03eMENBHBIE METAIUIBI — bubnmorexa [IOK
KJIBLMHA 1 MarHui 11.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxkueiimie coefIMHEHUA KATIbINA Bubmrorexa LIOK
s t 13.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AIUS
3HAHUNA 18.03.2024
59 XKécTkoCcTh BOJIBI M CTIOCOOBI €€ bubmuorexa [IOK
YCTpaHECHHUS 20.03.2024 | https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padota Ne 6 o reme
53 "YKEcTKOCTE BOIBI U METOMEI €€ Bubmaorexa IIOK
" A A 01.04.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHHS
54 AmoMuHUT bubnuorexa [IOK



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

03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMm@oTepHbIe CBOMCTBA OKCHIA U bubmmorexa LIOK
TUAPOKCH]IA 08.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 10.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THIPOKCUIBI U COJTH JKeTe3a bu6nunorexa [IOK
(I1) u xene3a (III) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cCUuCTEMaTU3AIHS
3HaHUI 17.04.2024
[IpakTueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33124 bubnnorexa [IOK
1o TeMe «BaxkHelie MeTauibl U UX 22.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Breruucienus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CITH OJIUH U3
60 peareHTOB J1aH B U30bITKE WIH bub6nmorexa [IOK
COJIEPKUT puMecH. Beruucnenus 24.04.2024 | https://m.eds00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa IPOAYKTA
peakIu
61 O06o0061IeHre U CHCTEMaTH3aIIHs
3HAHUUI 06.05.2024
KontponbHas padota Ne4 o teme
62 «BaxkHelre MeTauIbl B UX 08.05.2024
COCTMHCHUS
63 BemectBa u Mmarepuaisl B bu6munorexa [IOK
MOBCEHEBHOM JKU3HU YEJIOBEKa 13.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHNE bubnmnoreka [JOK
OKPYKaIOIIEH CPeIbI 15.05.2024 = https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb xumuu B pemieHun 1 bubnmoreka [JOK
9KOJIOTUYECKHUX TTPOOIIeM 20.05.2024 | https://m.edsoo.ru/00ae4270
66 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTeMAaTH3alHsI 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O60011eHNE U 1 bubnuorexa [IOK
cUucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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