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[TOACHUTEJIbHAS 3AIINCKA

[IporpammMa 10O XUMHUKM Ha YpPOBHE OCHOBHOIO 001Iero o0pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (hesiepalibHON padoUel MporpaMMbl BOCIIUTAHHUS
U C Yy4€TOM KOHIICNIMU TMpenojaBaHusl ydyeOHOro mpenMera «XUMHUS» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaepariuu.

[Iporpamma mo xuMuu AA€T MOPEACTABICHUE O LENAX, OOIIEH CTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, yCTaHaBJIUBAET 00s3aTeNbHOE MPEeIMETHOE coJiep>KaHHue,
MpeayCMaTpUBaeT pACHpPEEICHUE €ro Mo KiaccaM U CTPYKTYpPHpPOBAaHHE IIO
pazienaM M TeMaM NporpaMMbl IO XHUMHH, ONPEAEHSAET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHUSI XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpEeAeNiseT BO3MOXKHOCTH TIpeIMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIlET0 00pa30BaHuUsl, a TakKe TPeOOBaHUN K
pe3yibTataM 00y4YeHHs] XUMUM Ha YPOBHE IIeJIei HU3yUeHHS MPeaIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIIbHOCTH OO0YyYaroImierocsi Mo OCBOCHHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM 1Jii (OPMUPOBAHUS MUPOBO33PEHUS
oOydaromierocsi, ero MpejaCTaBICHUN O MaTEPHAIILHOM €IWHCTBE MHPA, BAXKHYIO
poJib urparoT GOpMHUpPYEMbIE€ XUMHEH MPEACTABICHUS O B3aHMMOIPEBPAIICHUSX
SHEPrUu W 00 DBOJIIOIMU BEIECTB B MPUPOJE, O MyTSIX PEUIEHUS TI100aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPrETUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  caMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI JHYHOCTH, €€ 0011Iel U (YHKIIMOHATIHFHOW TPAaMOTHOCTH;
BHOCUT BKJaJ B (QOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
0o0y4Jaromuxcsi, HABBIKOB HX  CAaMOCTOSITEIBHOM  Yy4yeOHOW  JIEesTeIbHOCTH,
OKCIIEPUMEHTAILHBIX U HCCIENOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MMOBCETHEBHOM JKHM3HU, TaK U B MPO(EeCCHOHATHHON NEeATeTbHOCTH; 3HAKOMHUT CO
crieu(pUKOM HaydYHOTO MBIIUICHUS, 3aKJIaJIbIBAE€T OCHOBBI 11€JIOCTHOTO B3TJIsa Ha
€IMHCTBO TIPUPOJBI M 4YEJOBEKa, SBJSIETCS OTBETCTBEHHBIM JTalloM B



(dopMupoBaHun €CTECTBEHHO--Hay4HOU I'PaMOTHOCTH o0yyaroumxcs;
croco0cTBYeT (OPMUPOBAHUIO [IEHHOCTHOIO OTHOLLEHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B OKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHble HampaBjieHUs B OOYYEHHHM XUMHHM OOECIEUMBAIOTCS CIeUU(PUKON
CoJepKaHusi  y4eOHOro mpeaMeTa, KOTOpPbIM  SBISETCS  NEIaroru4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOIl HAYKM XMMHHU Ha ONMPEEIEHHOM 3Tare e€
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCSA CHUCTEMBbI NEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB
HEOPTaHUYECKOM XMMHUU M HEKOTOPBIX OTHAENBHBIX 3HAYMMBIX IIOHATHHI
OpPraHUYECKON XUMUHU.

CtpykTypa coAep:kaHusi MpOrpaMMbl 10 XMMHUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 noaxona K e€ m3ydeHnro. ComepKaHHWe CKIIAJIBIBAECTCS U3 CHCTEMBI
IOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHHW30BaHbl 1O TMPUHIUIY
ITOCJIEA0BATEIBLHOTIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHSL:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- [Tepnoanueckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- Y4CHHUA O CTPOCHHUHN aTOMaA U XUMHYECKOM CBiA3U,

- NOpPEICTaBICHUNA 00 3JIEKTPOJUTUYECKONW IUCCOLIMALMM BEIECTB B
pacTBOpax.

Teopetnueckne 3HAaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJJHOTO
YPOBHS K IpYTOMY, BBITIOJHSSA (PYHKIUHU OOBSICHEHHS M POTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJIYUEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMmbl MO XHUMHHM  CIHOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHUS O XMMUYECKOM COCTABJIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW IPUPOJbI, IEHHOCTHOI'O OTHOLIEHUs K HAYYHOMY 3HAHUIO U METOJaM
II03HaHUs B HayKe. M3ydyeHue XUMHUHM NPOUCXOAUT C NIPUBJICYECHUEM 3HAHUM U3
paHee M3YyYECHHBIX Y4EOHBIX MpeameToB: «Okpyxawomui mupy, «buonorus. 5—7
Kjaccbl» U «Pusnka. 7 Kiaacey.

[Ipy wu3ydyeHMH XUMHUHU TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKOU



AesITeIbHOCTH Y€JIOBEKA U KaK OJJTHOrO M3 KOMITIOHEHTOB MUPOBOH KyJIbTYpHI. 3a1aua
y4eOHOTO mpenMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN —
BRXHEUIIHNX (PaKTOB, OHSATHH, 3aKOHOB U TEOPETUICCKUX TTOJI0KEHUH, TOCTYITHBIX
0000IIEHNIT MHUPOBO33PEHUECKOIO XapakTepa, sA3blka HayKH, B MPUOOIIECHUH K
HaY4YHBIM METOJIaM TO3HaHUS MpPU U3yYCHHH BEUIECTB U XMMUYECKHX PEaKlui, B
(opMHpOBaHUY U PA3BUTUH TO3HABATEIFHBIX YMEHUN U UX IPUMEHEHUU B y4eOHO-
MO3HABATENBHON U y4eOHO-HCCIIEIOBATEILCKON e TEIIbHOCTH, OCBOCHUH TPaBUI
0e30macHOr0 OOpAIIeHUS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Tpu U3y4yeHUH XMMHU HAa YPOBHE OCHOBHOTO O0IEro oOpa3oBaHUS Ba)KHOE
3Ha4YeHUE MPUOOPETH TaKue I, KaK:

- dbopMHpOBaHKE WHTEIUIEKTYaJbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HaIlpaBJICHHOCTb OOYYEHUsI HA CHCTEMAaTHYeCKOoe MpUOOLIEHUE
00yYarommxcsi K CaMOCTOSITEIbHOM MO3HABATEIbHOW AESATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUsI, (POPMHUPYIOIMIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

- oOecrnieueHue YCIIOBHH, CHOCOOCTBYIOIINX PUOOPETEHUIO
00y4aroIIMMUCS OIbITa Pa3HOOOPA3HOU ACSITENBHOCTH, IO3HAHUS U CAMOIIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUM), HMEIOIIMX YHUBEPCAIBHOE
3HAYEHUE ISl PA3JIUYHBIX BUJIOB JIESITENBLHOCTH;

- dopmupoBaHue o00IIeH (YHKIMOHATBHOW M E€CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUSA
OKPYKAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHHUS WM OIBIT, MOJYYEHHbIE NPH H3yYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B OBCEIHEBHOM KU3HU U TPYAOBOU
NEeSATENbHOCTH;

- (dopMupoBaHue y oOydyaroluxcss TyMaHHUCTUYECKUX OTHOILLIEHUH,
NOHMMaHUSl LEHHOCTH XHMHUYECKUX 3HAHUN MJI1 BBIPAOOTKH 3KOJOTUYECKH
LIE€JIECOO0PA3HOr0 MOBENECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B IENIX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOIHON CPEJIbI;

- pa3BUTHE MOTHBAILIUM K OOYUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(IIIsT M HANPaBICHHOCTU JAIBHEUIIIETO
oOy4eHwusI.

OG6riee Ynciio 4acoB, OTBEAEHHBIX JUISl U3YUYEHUSI XUMHUHU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 vacoB: B 8§ kiacce — 68 dacoB (2 yaca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUSA

8 KNIACC IlepBoHaya/ibHbIe XUMHYECKHE OHATHUS

[Ipenmer xumuun. Ponp XMMuH B KU3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI W MOJEKYIbl. XUMHUYECKHE 73JeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

XumMuueckas (IJOpMYJ'Ia. BaneHTHOCTS, aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
ITOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTtenpHas aromMHas Macca. OTHOCUTENbHAs
MOJICKYJISIpHAsI Macca. Maccosas J0JIsI XUMHYCCKOI'O 2JIEMCHTA B COCAUHCHMUM.

KomnuectBo BCIICCTBA. Moib. MOHHpHaH Macca. B3zaumocss3b KOJIMYCCTBA,
MaCCbl M YHCIa CTPYKTYPHBIX CIAWHHUII BCIICCTBA. Pacuéter mo Q)OpMYHaM
XUMHUYCCKHUX COGHHH@HHﬁ.

duznyecKkrue U XUMHUYECKUE SBJICHUS. XHUMHUYECKas pCakuus nu eé IIPU3HAKH.
3aKoH COXpaHCHHA MaACChbl BCIIICCTB. XUMHYECKHE YPaBHCHUA. KHaCCH(l)I/IKaI_II/IH
XUMHUYCCKHUX peaKI_[I/Iﬁ (COGI[I/IHCHHH, Pa3JI0KCHUA, 3aMCIICHNA, O6M€Ha).

Xumuueckuii IKCnepuMeHm: 3HAKOMCTBO C XHMHYECKOM MOCYIOH,
npaBujaMu paboThl B J1a0opaTopuu U NpuéMamMu oOpameHus ¢ J1abopaTopHBIM
obopynoBaHueM, U3yYeHHE U omnucaHue (U3UYSCKUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOMoAeHne (u3nyYecKux (IUIaBJIEHUE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTyNKe, KUIIEHHE U KOHICHCALMS BOJIbl) 1 XUMUYECKHUX
(ropeHue cBeud, MPOKAJUBAHWE MEAHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C
KHCJIOTOM) sIBJIEHUH, HA0JIt0/IEHUE U OMMCAHNE TPU3HAKOB IPOTEKAHUSI XUMUYECKUX
peakimii (pasyioKeHHe caxapa, B3aUMOJEHCTBHUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapusi, pasznoxxenue ruapokcuga meau (II) mpum HarpeBaHuu, B3aMMOACHCTBHE
xene3a ¢ pactBopoM coiu menu (II), uzydyenne cnocoOOB pa3feneHusi CMeceu: C
MOMOIIIbIO MarHuTa, GUILTPOBAHKE, BhITapUBaHUE, AUCTUIUIALINSA, XpoMaTorpadus,
MPOBEJCHNE OYMCTKH MOBAPEHHOW COJIM, HAOJIOJCHHE U OMHCAHHE PEe3yJIbTaTOB
IPOBEJICHUS OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MacChl, CO3JAaHHE
MojieNiel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopon — 37€MEHT U MpocToe
BeniecTBo. HaxoxxnaeHuwe kuciopojga B MpHUPOAE, (PU3NUYECKHE U XUMHUYECKHE



cBoiictBa (peakuuu ropenus). Oxcuawl. [IpumenHenue kucnopona. CrocoOsbl
MOJIYYCHHs] KUCTIopoAa B JabopaTOpuu W MPOMBINUIEHHOCTU. KpyroopoT
Kucnoposa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TemnmoBoit 3(h(deKT XUMHUYECKONW pEeaKIMH, TEPMOXHMMHUYECKHUE YypaBHEHUS,
9K30- M DHIAOTEPMHUYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHUE NMapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSI.

Bonopon — anemenT u nmpocroe BemecTso. Haxoxnenue Bogopoaa B NpUpoe,
du3nUecKre 1 XMUMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOObI orydeHus. KucioTs
Y COJIH.

MonsipHbiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnuyeckne CcBOWCTBAa BOAbl. Boma kak pactBopurenb.  PacTBOpEI.
HacepiieHHble 1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEWIECTB B BOJIE.
MaccoBas f0Jis BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJAbL. OCHOBAHUA.
Posib pacTBOpOB B IpupoAE U B KU3HU 4YEIOBEKA. KpyroBOpOT BOJBI B MPUPO/IE.
3arps3HeHne NpupoaHbIX Boa. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHeHuit. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM@OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcujoB. Duznyeckue W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHWW: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuil. Puznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XUMHUYECKHE cBoMcTBa KucaOT. Psan aktuBHoctm MetayuioB H. H. bexerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenknatypa cosneil. @u3ndeckrue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tonydenue coien.
I'eneTnyeckas cBsI3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:.  KaueCTBEHHOE OIPEICIICHUE COAEPIKaHUS
KHCJIOPO/JIa B BO3/AyX€, MOIy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yUeHHUE CBOMCTB
KHCJIOpOAa, HaOIIoAeHNnEe B3aUMOJEHCTBHUSA BEUIECTB C KHUCIOPOAOM U YCIOBUS
BO3HUKHOBEHUSI U MPEKPAIEHUs rOpeHust (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB M OINHCAHME HUX CBOMICTB, MOJlyu€HHE, COOMpaHHE, PACIO3HABAHUE U
M3y4YE€HHE CBOWCTB BOJIOpoJia (TrOpeHHe), B3aUMOICHCTBHE BOJOPOAA C OKCHJIIOM
meau (I1) (Bo3MOkKHO MCHONIB30BAHKME BUAECOMATEPUAIIOB), HAOIIOeHHE 00pa3IoB
BEIIIECTB KOJINYECTBOM | MOJIb, MICCIIEIOBaHNE OCOOCHHOCTEH PACTBOPEHHSI BEILIECTB
C Ppa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEAEIEHHOM



MacCOBOW J0JIEl pacTBOPEHHOTO BEIIECTBA, B3AUMOJACICTBHE BOABI C METANIAMU
(matpueM U KajblieM) (BO3MOXKHO  HCIIOJIb30BaHHE BHECOMATEpPHAJIOB),
HCClIeIOBaHHE O0Opa3l0B HEOPTraHUYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUSI OKPAaCKU MHAMKATOPOB B PacTBOPAX KHUCJIOT W IIEJIOYEH,
u3ydeHue Bzaumoieiicteus okcuna meau (I11) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT
C METaJUIaMH, PeaklMil HeWTpaau3aluu, MoJTy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHCHHE OJHOIO METaJUla JPYTMM W3  pacTBOpa  COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 3a/a4 1o TeMe «Baxkuelue KiIacchl HEOPraHUYECKUX
COEIMHEHU.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAS CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie MONBITKH KJIACCU(PUKAIMK XUMHYECKUX dieMeHTOB. [loHsTHE O
IpyImnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMENIbHBIE METaJLIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3y0T aM(POTEPHbIE OKCUIBI
U TUAPOKCHUIBI.

[Tepuonuueckuii 3akoH. [leprnoanueckas cucteMma XUMUYECKUX 3JIEMEHTOB /1.
N.  Menneneea.  KopoTkonmepuoanas ¥ JUIMHHONEpPHOAHAs  (OpPMBI
[Tepunoanyeckoit cucremsl xuMuueckux 3ieMeHToB . . Menneneesa. Ilepuonst u
rpynmnbl. OU3NYECKHUI CMBICT MOPAIKOBOTO HOMEpPA, HOMEPOB MEPHOJIa U TPYIIIbI
DJIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX siiep. M3oromnbl. DnektpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK AaTOMOB TMepBbiX 20 XMMHYECKHX  AJIEMEHTOB
Ilepnoguueckonn cucremnl . M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTa Mo ero nonoxeHuto B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO rPYIaM U IEPUOIaMm.

3nauenue [lepunoanueckoro 3akoHa u Ilepuonndeckoi CHCTEMBI XUMUYECKHUX
3JIEMEHTOB UId pa3BuUTHs Hayku W npaktuku. JI. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumudeckass cBs3b. KoBajeHTHas (mosisipHas U HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

CreneHn OKHUCJICHUA. OKHCIINTEIFHO--BOCCTAHOBUTEILHBIC PCaKInU.
Hpoueccm OKHCJICHHS M BOCCTAaHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:. W3y4eHHE OOpaA3IOB BEILECTB METAIOB U
HEMETAJVIOB, B3aMMOJICUCTBUE THJPOKCHAA IIMHKA C PacTBOpaMU KHCIOT U



HIEJI0OYEH, MPOBEICHUE OIbITOB, WJUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHUSI, COSTUHEHUS ).

Mexcnpeomemmnuwie ceasu

Peann3zanuss MeXOpeaMETHBIX CBSI3€M NpH HM3YYEHUM XUMUHA B 8§ Kilacce
OCYILIECTBJISIETCA 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATHUM, TaK U MOHSITUH, SBJISIIOIIUXCA CUCTEMHBIMU JIJI1 OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC TMOHSATHS: HAYIHBIA (aKT, TUIOTE3a, TEOPHS,
3aKOH, aHaliMu3, CHUHTE3, KJIacCU(pUKALUs, MEPUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKITU, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsiji, BEIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (PU3WYECKUE BEIUYUHBI, EIUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, MOJIE3HBIC
HCKOTaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBO M XUMHYECKAsl peaKkus

[lepnonnueckuit 3akoH. [leproanyueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHMHM CBOWCTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAJIbLUA U UX COCTUHEHUI
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEeHTOB B llepumoandeckoil cucreme
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHYECKOM CBSI3U. THUMBI KPUCTAJUNIMUECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTALUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBSA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KjlaccaM HEOPTraHUYECKUX
COCIMHEHU, TeHETUUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanus XuMUuecKuxX peakiivil o pa3InyHbIM NpHU3HaKaM (110 YUCITy
M COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIoBOMY d(]dekrty, 1o
W3MEHEHUIO CTENEHEH OKHUCIICHHS] XUMUYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopocth xumuueckoil peakiuu. [lonstre 06 oOpaTUMBIX U
HEOOPATHUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [londatue o xumuueckoM paBHoBecuu. DakToOpsbl,



BIMSIIOIINE HAa CKOPOCTh XMMHYECKOM peakIMu U TOJOXKEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUHU,  DJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKIHHU. CocraBnenue YpaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMHA C  HUCIOJIB30BAHUEM  METOA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONTUTHYECKON TUCCOUUALU. DIIEKTPOIUTHI U HEAJIEKTPOJIMTHI.
Karnonbl, aHMoHbl. MexaHU3M JIUCCOLMAIIMM BELIECTB C Pa3IU4YHBIMH BHUIAMHU
XUMU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOTO 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HWOHHBIE YypaBHEHHs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEACTABIECHUHN 00 3JIEKTPOIUTUYECKON TUCCOLUALIUY.
KauecTBeHHbIE peakiny Ha HOHBL. [IoHATHE O TMAPOIU3E CONEM.

Xumuueckuii IKcnepumenm. O3HAKOMIICHHE C MOJEISAMU KPUCTALNIMYECKUX
pPEIETOK HEOPraHUYECKUX BEUIECTB — METAIUIOB M HEMETAIUIOB (Tpadura u anMasa),
CJIOKHBIX BEIIECTB (XJOpUJla HATpPHsl), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKON peakUuu OT BO3ACHCTBUS pPa3iIMUHBIX (PAKTOPOB, MCCIEIOBAHUE
AJIEKTPOINPOBOJIHOCTH PACTBOPOB BEILIECTB, IPOLECCA JTUCCOLMALMU  KHUCIIOT,
niesoyeil U cosiel (BO3MOXHO HMCIOJIB30BAHME BUAEO MATEpPUAJOB), MPOBEACHUE
ONbBITOB, WJUTIOCTPUPYIOLIMX IPU3HAKK MPOTEKAHUS PeakUuid MOHHOro OOMEHa
(oOpa3oBaHue ocajaka, BbIIEICHHE ra3a, o00pa30oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
(ropeHue, peakiuu pas3ioXKEeHUs, COEAUHEHMS), PACIIO3HABAHNE HEOPraHUYECKUX
BELIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUWid HAa HWOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranbl U MX coeinHEeHUA

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HAa IPUMEPE XJI0pa (B3aUMOIECTBHE
C MeTajulaMH, HeMeTajulamMH, Ienodyamu). Xiopoojgopoa. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, NpuMeHeHue. JlencrBue xjopa U
XJIOPOBOJOPOJA Ha OPTraHU3M YeJIOoBeKa. BaxHennme X10puasl U UX HaXOXKICHUE B
npupoze.

O6mas xapakrepucThka 3JeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe CTemneHU okucieHus. CTpoeHue U (pu3nUeckue CBOMCTBa
MPOCTHIX BEILECTB — KUCJIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(PUKALIUN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPO, CTpOeHUE, (PU3UYECKUE U



XUMHUYECKHE CBOMCTBA. OKCHUABI CEpbl KAK IPENCTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NYECKUE U XMMUUECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENS
KJlacca KHCIOT U crenupuyeckue). XUMHUUECKHE DPEaKINH, JIeKaIlue B OCHOBE
MIPOMBIIUIEHHOTO Croco0a MOJy4YeHUs CEepHOW KHUCIOThL. lIpumeHeHue cepHoit
KucaoTel. COJM CEpHOM KHUCIIOTHI, KaueCTBEHHAs pEAKIUs Ha Cylb(paT-HOH.
HaxoxneHue ceppl M €€ COCIMHEHMM B IPUPOAE. XUMHUYECKOE 3arpsA3HEHUE
OKPYXaIOIlled Cpeabl COEIWHEHHUSIMHU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALIICHHUS.

OO6mias xapakTtepuctuka 31eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
¢usnyeckue U XxuMudeckue cBoicTBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
(u3nyecKkue U XMMHUYECKUE CBOMCTBA, MOJyueHue U npumeHenue. Coau aMMOHUS,
uX pU3NYEeCKUe U XUMUUYECKHUE CBOMCTBA, NpUuMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TMOJIydeHue, (PU3UYEeCKHe U XUMHUYECKHE
CBOMCTBa (00IIME Kak TNPEeACTaBUTENS Kiacca KHUCJIOT W crenuduyeckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KaUECTBE MUHEPAJIbHBIX YAOOPEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOKJIM, 3arpsi3HEHHE BO31yXa, MOYBBl U BOAoEMOB). docdop, amioTpomHbie
Moaudukamuu ¢ocdopa, puznueckue u xumuueckue cBoictea. Oxcup dochopa
(V) u docdopnas kuciora, puznyeckre W XUMHUYECKHUE CBOMCTBA, IMOJTy4YCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

Ob6mas xapakrepucThka 37JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTENIEHN OKUCIICHUS. Y TIEPO/l, aJUIOTPOIHbIE MOAU(DUKALIIH,
pacnpocTpaHeHue B Npupojie, GU3NYECKUe U XUMUYECKUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrinepoga B mnpupone. Oxcuabl yriaepoaa, UX (U3NYECKUE WU
XUMHYECKHE CBOMCTBA, ICHCTBHE HA JKUBbIE OPTaHNU3MBI, IOJyYeHUE U IPUMEHEHHE.
DKoyiornyeckue MpooOsieMbl, CBsi3aHHbIE ¢ okcuaom yriepona (IV), rumoresa
1J1I00aJIbHOTO MOTETJICHUS KJIIMMAaTa, MapHUKOBBINA d(PPeKT. YroapHas KUCI0TA U €€
CONM, UX (U3NYECKHE U XUMHYECKHE CBOWMCTBA, IMOJyY€HHE MU TNPUMEHEHHE.
KauectBenHas peakuusi Ha kapOOHaT-HOHBI. Vcnosb30BaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUICHHOCTH U CETHCKOM XO3SICTBE.

[lepBoHayanbHbIE MOHATHA 00 OPraHMYECKHUX BEIECTBAX KaK O COCTUHEHHSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIUIEPHUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEDTH),
MPOJYKTHI WX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTMYECKN Ba)KHBIX BEIIECTBAX: KHUPax, OCNKax, yrieBogax — U Ux



poii B KM3HM 4elloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOICTBa, TMOIy4YCHHE U
npumeHenue. CoequHEHUS KpeMHUs B ipupoae. OO01ue mpeacTaBieHus: 00 OKCUIC
kpeMuus (IV) u xpemuueBoit kucinore. CHUIMKaThl, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBIIICHHOCTH. BaxkHelre cTpouTeNbHbIE MaTepHualibl: KepaMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpoOmempl 0G€30MacHOTO  HMCMOJIL30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B MOBCETHEBHOM KU3HH.

Xumuueckuii Ixcnepumenm: n3ydeHue oOpa3loB HEOPraHUUYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTHI, IPOBEICHUE KAYECTBEHHBIX PEAaKIUI HA XJIOPUA-UOHBI
Y HaOJIo/IeHNEe MPU3HAKOB MX MPOTEKAHUA, OMBITHI, OTpaKkawolue pusndeckue u
XUMHUYECKUE CBOMCTBA TaJIOTEHOB M MX COEIMHEHHH (BO3MOYKHO HMCIOJIb30BaHHUE
BUJICOMATEpPHUATIOB), O3HAKOMJICHHE C oOpa3uamMu XJOpUAOB (TaJOreHUI0B),
O3HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTMHEHUSAMU (BO3MOYKHO HCIIOJIb30BaHHE
BHJICOMaTEpHUANIOB), HAOIIOJIEHHE TIpoliecca OOyTJIMBaHUs caxapa Ioj JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, M3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBiICHHON CEpHOW KHUCJIOThI, NPOBEJCHHE KAYECTBEHHOW pEaKIUM Ha
cyabhaTHOH U HaOJMIOJEHHE TpU3HAKa €€ NPOTEeKaHus, O3HAKOMJICHHE C
(u3nuecKkuMu CBOMCTBaMHM a30Ta, (ochopa UM uX coeauHeHUN (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATepHasioB), oOpa3mamMu a30THBIX U (HochHOpHBIX
yo0peHuil, noayyeHue, COOMpaHue, pacro3HaBaHue U U3yYeHUE CBOMCTB aMMUaKa,
IpOBEJCHHE KAUYECTBEHHBIX PEaKlMii Ha MOH aMMOHUA U (pochaT-uoH U U3yyeHue
MPU3HAKOB HX NPOTEKAaHMS, B3aUMOJCUCTBHE KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MeJbl0 (BO3MOXHO HCIIOJIb30BAaHUE BHUIAEOMATEPUATIOB), H3YUYECHHE
MoJIeIel KpUCTaNIMYeCKUX PeIIEToK anMasa, rpadura, ¢pyiepeHa, O3HaKOMIICHUE
C MpoIeccoM aacopOLUU PacTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHUBOrasa, MOJIy4eHHe, COOMpaHue, pacro3HaBaHUE U U3YYEHUE
CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJACHHE KaueCTBEHHBIX peakiui Ha KapOOHAT U
CHWJIMKAaT-UOHBl W U3YYEHUE TNPU3HAKOB WX NPOTEKaHUs, O3HAKOMJIEHHE C
OPOAYKIMENH CUIIMKATHOMN MMPOMBIIIIIEHHOCTH, PEIIEHNE IKCIIEPUMEHTAIIBHBIX 33/1a4
1o teme «BaxkHeillne HeMeTamIbl U UX COCAUHEHUS.

MeTa/lIbl M X COCAUHEHMS

OO6mas xapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuomnueckor cucreme xumuueckux isnemMeHtoB J[. W.
MenpneneeBa u ctpoeHus aTroMoB. CTpoeHrne MeTaioB. MeTaminueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKHU  Psf
HaIpsDKeHU MeTaioB. OU3NUecKue U XUMHUYECKUe CBOMCTBA MeTauioB. Oo1ue



CrocoObl MOMy4YeHUs: MeTauioB. [IoHSATHE O KOpPPO3UH METANIIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CiuiaBbl (CTalb, YyTyH, JIOPATIOMUHUNA, OpPOH3a)
Y UX IPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH.

[Ilenounsle MeTAIIBL: MOJOXKEHNWE B [leproandeckoi CUCTEME XUMHUYECKHUX
sanemeHntoB JI. M. MeHnaeneeBa, CTpoeHME MX aTOMOB, HaXOXIEHHUE B IPUPO/IE.
duznyueckre U XMMUYECKHe CBOMCTBa (Ha mpumepe HaTpust U Kaius). OKCUIbI U
TUJIPOKCUIBI HATPUS U Kalusl. [[puMeHeHnE MIETOYHBIX METAJUIOB U UX COCIUHEHUN.

[I{enoyHO3EeMENbHBIE METAJUIBI MAarHud W KaJbLMA: TOJIOXKEHHUE B
[lIepnoanueckon cucteme xuMudeckux 3neMeHToB 1. 1. MenaeneeBa, cTpoeHune ux
aTOMOB, HaXOXJIeHUE B npupoje. PU3nuecKne U XMUMUYECKUE CBOWCTBA MarHus 1
Kayblus. BaxkHeilmme coeTMHeHs Kalnblus (OKCUI, TUAPOKCHU, COIH). KECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AsroMuHUN: TTookeHue B [lepnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHE aToMa, HAXOXKAEHUE B npupoae. dusznueckue u
XUMUYECKHE CBOMCTBA amtoMUHMs. AMGOTEpHbIE CBONCTBA OKCUJIA U THIIPOKCHUIA
AJFOMUHMUSL.

Kenezo: nomoxenne B [leprnoinueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
. MenpgeneeBa, crpoeHHEe aroma, HaxoxiaeHue B npupone. dusznueckue u
XUMUYECKUE CBOMCTRA xkKene3a. OKcuibl, THIpOKCHabl U conun xkenesa (I1) u xenesa
(IIT), wux cocraB, CBOWCTBA U TOJy4YeHUE. Xumuueckuil IKCHepUMEHm:
O3HAaKOMJIEHUE ¢ o0pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMH,
U3YYEHHUE PpE3yJIbTaTOB KOPPO3UHM METAUIOB  (BO3MOKHO  MCIIOJIb30BaHUE
BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCUJA KAJIBIIMS U HATPHUS C
BOJIOM (BO3MO’KHO HCIIOJb30BaHUE BHJICOMATEPUAIOB), HCCIEIOBAHHE CBOWCTB
WECTKOM BOJIbI, TpOIIECCa TOPEHUS JKeJie3a B KUCIOpOo e (BO3MOYKHO UCIIOIb30BaHUE
BUICOMATEPUATIOB), TTPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIM Ha HOHBI:
MarHusi, KajublUs, amtoMuHus, 1uHka, xene3a (II) m xemeza (III), menu (II),
HaOJIOJICHUE W OINMCAaHHWE MPOIIECCOB OKpaIllMBaHUs IUIAMEHU WOHAMU HaTpHS,
KaJIMs M KaJabliusl (BO3MOXHO HCIOJIb30BAaHHE BHUIECOMATEPHUAJIOB), UCCIICIOBAHUE
aM(}OTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHMS M THUIPOKCUAA ITMHKA, PEIICHHE
JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaKHEeHIIre METAJIbl U UX COCIUHEHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u marepuanbl B MOBCEIHEBHOM KXU3HM 4YeOBEKa. bezomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHX peakiuii B ObITy. [lepBas momoinpb mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollled cpenbl (mpeaenbHas JOomycTUMast
KOHIIeHTpanus BemiecTs, Aanee — [[JIK). Ponb XumMuu B pelieHud 3KOJIOTMYECKUX
npoosieMm.



Xumuueckuii IKCnepuMenm:

U3y4eHue o0pa3lioB MaTepraioB (CTEKIIO, CIIABbl METAJNIOB, TOJIMMEPHBIE
MaTepualbl).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBsI3ed NpH HU3YyYEeHUH XUMHUU B 9 Kiacce
OCYLIECTBJISIETCS 4epe3 HCIOJIb30BAHHE KaK OOLMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U MOHITHUM, SBISIOIUXCI CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TMOHITHS: HAy4YHBIM (haKT, TUIIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KilacCu(UKAIMsI, TEePUOJUYHOCTh, HaOIIOICHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, HM3MEPEHUE, MOJElb, SIBICHUE, MapPHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dwusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOTIHI,
PaZlMOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSTHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIINYECKAS
peméTka, CIuiaBbl, (PU3UYECKHE BETUYMHBI, €IUHHIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, ApixaHue, Ouochepa, PKOCUCTEMA, MUHEPAIbHbBIE
yIoOpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE
HCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA NTPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMsI JOCTUTalOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE Y4YEOHOH M
BOCIIUTATENBHON JEATENBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNACKUMHU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, HNPHUHATHIMA B
oOuiecTBe MpaBUJIaMM M HOpMaMu IIOBEIEHHS M CIIOCOOCTBYIOT IIpoLEccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMAIN3ALMH 00YUarOIINXCS.

JIMYHOCTHBIE  pe3yJdbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJICTBOBATbCS CUCTEMOM  TO3UTHBHBIX IEHHOCTHBIX OpUEHTAUUN U
pacuIMpeHne ONbITA EATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:



1) nmaTpUOTHYECKOr0 BOCHHTAHHMS. IIEHHOCTHOIO  OTHONICHHS K
OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAyYHOMY HACIIEIHIO,
MOHMMAHUSl 3HAYCHUSI XUMUYECKON HAyKHM B JKH3HHU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAAECTh JOCTOBEPHOU MHGPOPMAILMEH O TEPEAOBBIX JTOCTUKEHUIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMUH, 3aWMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSIX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPAKIAHCKOTO BOCTIMTAHUS

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax M MNPAaBWIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJIEKTHBE, KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM HM  JAPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM NESATENbHOCTH MpH
BBIIIOJTHEHUHM Y4YEOHBIX, ITO3HABATENbHBIX 3a7ay, BBIIOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIY B ITPOLIECCE ATON YUEOHOM IeSITEIbHOCTH, TOTOBHOCTH OlLIEHUBATh
CBOE TMOBEJACHHUE W TIOCTYNKHA CBOMX TOBAPUIIEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C Y4YETOM OCO3HAHUS IOCICACTBHI IOCTYNKOB; 3) IEHHOCTH
HAYYHOI'0 TMO3HAHMS. MHMPOBO33PEHUYECKHE IIPEICTABJICHUS O BELIECTBE U
XMMHUYECKOU PEAKLIMH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU
Y COCTaBJISIFOIIME OCHOBY JJIsi TIOHMMAaHHS CYIIHOCTA HAYyYHOW KapTHUHBI MHPA,
MpEeJICTaBIICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3IX
YeJI0BEKa C MPUPOJIHOU CPENION, O POJIM XUMHUU B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;
MIO3HABATEIbHBIE MOTUBBI, HAITPABJICHHBIC HA MTOJYYE€HHE HOBBIX 3HAHUH 1O XUMUH,
HEOOXOoIuMbIe JJIsi OOBSCHEHUS HAOMI0JAeMbIX TMPOIECCOB U  SBJICHUH,
MO3HaBaTebHOW, MH()OPMALIMOHHOW W YMUTATEIbCKOW KYJIbTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YE€OHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYpPOM, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMU HWHOOPMAITMOHHBIX
TEXHOJIOTUI; HHTEPEC K 00YYEHHUIO ¥ MO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €caMOOOpa3oBaHWIO, TMPOCKTHOM U HCCIEI0BATEIbCKOMN
JeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIICHHOCTH W YPOBHS OOy4YeHHUS B
JIaJIbHEUIILIEM;

4) cdopMupoBaHHs KYyJbTYPbI 3[0POBbSI. OCO3HAHUE IICHHOCTH >KH3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3I0POBBIA 00pa3
KU3HH, OCO3HAHUE MOCIECACTBUI 1 HEMPHUATHE BPEAHBIX IPUBBIUEK (YIOTPEOICHUS
aJIKOTOJisI, HApPKOTHUKOB, KYypEHHSs), HEOOXOJAUMOCTH COOIIOJICHUS TPABUII
0€30IacCHOCTH MPU 0OpPAIICHUU C XMMUYECKUMU BEIIECTBAMU B OBITY M pEaIbHOM
KHM3HH;, D) TPYAOBOr0 BOCIHHTAHMSI: HWHTEPEC K MPAKTHUYCCKOMY H3YUCHHUIO
npodeccuii u Tpyaa pa3InyHOTO PO/Ia, YBOXKCHHE K TPY/Ly U pe3yJibTaTaM TPYI0BOM
NEATEeIbHOCTH, B TOM YHCJE HAa OCHOBE MPUMEHEHHUsI MPEAMETHBIX 3HAHHWU TI0
XUMUH, OCO3HAHHBIM BBIOOP WHAMBUIYAIHHON TPACKTOPUH  MPOJOJDKEHUS



oOpa3oBaHMsl C YYE€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, YycremHoil mnpodeccuoHaIbHOM
JESATETPHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCThH aJalTHPOBATHCS B
npodecCHOHANILHOW cpefie; 6) IKOJOTHYEeCKOro BOCHUTAHMS: 3KOJOTHYCCKU
11e1eco00pa3Hoe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CylllecTBOBaHMS, MOHMMaHHE IIEHHOCTH 3J0POBOTO W 0Oe3omacHoro obpasa
KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3HYECKOMY H
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOTIOCHUS MPABIIT O€30TIaCHOTO
MOBEACHUS TMpU paboTe C BEUIECTBAMHU, a TAKXKE B CHUTYaLUSX, YIPOXKAIOIIUX
3I0POBBIO U KM3HU JIOJIEH; CIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJIy4aeMble MPHU
W3Y4YCHUH XUMHH, Uil PELICHUS 3a]1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOIHOU
CpenoH, sl TOBBIIICHHUS YPOBHS OKOJIOTMYECKOM KYJIbTYPbI, OCO3HAHMS
IJI00AJIBHOTO XapaKTepa »HSKOJOTMYECKHX TMpodiieM U TMyTell UuX pelieHus
IIOCPEACTBOM  METOAOB  XMMHH, OKOJOIMYECKOTO  MBIIUICHUS, YMEHUS
PYKOBOJACTBOBAaTbCSI UM B TO3HABATEIBHOM, KOMMYHHUKATHBHOW M COLIMAJIBHOU
MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MertanmpeaMeTHBIX PE3YyJbTATOB BBIICISAIOT 3HAYUMBIC IS
dbopMupOBaHUS MUPOBO33pEHHUSI OOIIIEHAYYHbIE MOHITHUS (3aKOH, TEOPHS, IPUHIINII,
runore3a, ¢akT, CUCTEMa, TWPOLEcC, OKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOM
Hay4YHOUM KapTUHE MHpaA, U YHUBEpCAJIbHbIC yueOHbIC NeCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbIe o0ecrnednBaoT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JNEATETbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yueOHbIe neilicTBus bazoBbie

JIOTHYECKHe AeCTBUS:

YMEHMSI HCIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBIC] XUMHUUYECKUX TMOHSTHHN (BBIAEISATH MX XapaKTEepHBIC
MPU3HAKK, YCTAHABJIMBATHh B3aWMOCBS3b C JIPYTMMHU TOHSTHUSMH), HUCIOJIB30BATh
MOHSTHUS I OOBSICHEHUS OTNIENbHBIX (DaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU NJIs1 KIacCU(UKAIIMM XUMUYECKHX BEIIECTB M XUMUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU H3yUCHMUS,
CTPOUTH JIOTMUECKHE PACCYXKJICHUS (MHIYKTUBHBIC, NETyKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIbI Y 3aKJIFOYEHHS; YMEHUE IPUMEHSThH B IIPOLIECCE MIO3HAHUS IMOHATUSA
(mpeAMEeTHbIE W  METalmpeAMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yeMble B XUMHUHU, MPEOOPa3OBbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHUU



MOJIEJIbHBIE MPEACTaBICHUS — XUMUUECKHUI 3HaK (CUMBOJI 3JIEMEHTAa), XUMUYECKas
dbopMyna W ypaBHEHHME XUMHUYECKOW peakuuu — TMpPU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 337a4, C YYETOM ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATH U
XapaKTEpHU30BaTh CYIICCTBEHHBIC MPU3HAKA M3YIaEMBIX OOBEKTOB — XUMUYCCKUX
BEIIECTB U XMMHUUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUHUS B M3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

Ba3oBble ucciieqoBarebLCKUe JeiCTBUSA.

YMEHHUE HCHOJb30BATh MOCTABJICHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAUECTBE OCHOBHI 17151 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE
NPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYXKJIEHUW; TPUOOpPETEHHE  OMmbITa IO
IJIAHUPOBAHMIO, OpPraHM3allMl W MPOBEICHUIO YUYEHHYECKHX 3KCIEPUMEHTOB,
yMeHuEe HaOJro1aTh 3a XOJOM IPOIEcca, CaMOCTOATEIbHO NMPOTHO3HPOBATH €r0
pe3ynbTaT, opMyaupoBaTh 0000IEHHUS U BBIBOABI IO Pe3yJIbTaTaM NPOBEAEHHOTO
OIbITa, MCCIEAO0BaHUS, COCTaBIATh OTUET O MpojerdaHHOM pabote. PaGora ¢
uHopmManmen:

yMEHHUE BbIOUPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJIOB U (DOPM MpEACTaBICHUS, MMOTYYAEMYIO U3 Pa3HBIX HUCTOYHHKOB
(HayyHO-TIONYJISIpHAs ~ JUTEpaTypa XHMHYECKOTO COJEp>KAaHHs, CIIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHYECKH OLIEHHBATh NPOTUBOPEUYHUBYIO H
HE0CTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE NMPUMEHATH Pa3IMYHbIE METOJIbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpMaMU M COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX ISl BBIIIOJHEHHUS
y4eOHBIX U TO3HABaTEJbHBIX 3a7au ONpeAeaEHHOro THMa, TPUOOpEeTEHNE ONbITa B
0o0JlaCTH  UCIOJIb30BaHUSI ~ MH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOH aKTUBHOTO UCIOJIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMAIIbHYIO (JOpMY MpEe/ICTaBlICHUs HH(DOPMALUU U
WUIIOCTPUPOBATh pElIaeMble 3aJa4d HECJIO0XXHBIMM CXEMaMH, JharpaMMami,
apyrumu  Ghopmamu TpaduKkd U UX KOMOWHAIMAMH, YMEHHE HCIOJIb30BaTh M
aHAJIM3UpOBaTh B TMpoOLECCe YYEOHOW M HCCIEHOBATENbCKON JEATETbHOCTH
MH(}OpMaALUIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEJIBCKOIO X035MCTBA U TPAHCIOPTA
HA COCTOSIHUE OKPYKAIOIIECH TPUPOJTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHUSI 33]1aBaTh BOMPOCHI (B XOJIe Auaiora u (WIn) JTUCKYCCUH) MO CYIIECTBY
oOcyxnaemMoil  Tembl, (OPMYyJIUPOBATh CBOM TMPEMAJIOKEHUS OTHOCHUTEIHHO
BBIIIOJTHEHUS MPEJIOKEHHOW 3aJayd; YMEHUSA MPEACTaBISATh IMOJYYEHHBIE
pe3ynbTaThl MO3HABATEIBHON NEATEILHOCTH B YCTHBIX W NMUCHBMEHHBIX TEKCTaX;
JieNaTh MPE3EHTALMI0 PE3YJIbTATOB BBIMOJIHEHUS XMMHYECKOTO HSKCIEPUMEHTA
(JtabopaTtopHOrOo OMBITA, JTAOOPATOPHOM pPabOTHI MO MCCIIEIOBAHUIO CBOWCTB



BEIIECTB, Y4€OHOT 0 IPOEKTA); YMEHUS yU€OHOr0 COTPYJHUUECTBA CO CBEPCTHUKAMU
B COBMECTHOM IM03HABATEIbHON U UCCIIEI0BATENIbCKON IEATEIbHOCTHU IPU PELICHUU
BO3HUKAIOMIKUX TPOOJIeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHHMS
no3uuuid (00Cyx aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBbI», KOOPAWHALIHS
COBMECTHBIX JEWCTBMM, OINpEAENCHUE KpPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U JApyrue).

PerynsiTuBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeiCTBHSA:

YMEHUE CAMOCTOATENLHO ONPEAEIISATh LN AETENbHOCTH, IIJIaHUPOBATD,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanbosee 3(EeKTUBHbBIE CIIOCOOBI PEHICHNUS YYEOHBIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITEIBHO COCTaBJIATh WJIA KOPPEKTUPOBATH
OPEIJIOKEHHBI QITOPUTM JIEMCTBUM IPU BBIIOJHEHWH 3aJaHUi € y4ETOM
[OJyYEHUS] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTAX — BELIECTBAX M PEaAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraéMbl€ B YCIOBUU 33]IaHUN.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
collepKaHUs, YCTAHOBIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4YHbIE 3HAHUSA, YMEHHMSI M CIOCOOBI
nevcTBuil, cnenuduueckue I NpeaMETHOM oOnactu  «XUMUS», BHUJIbI
NEATEIbHOCTH IO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HMHTEpIpETaluH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalLIUsX.

K xoHiy oOyuenus B 8 kiiacce npeaMeTHble pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

« PpacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHAS M HEOAHOPOAHAS), BaJIEHTHOCTh, OTHOCUTENIbHASI ATOMHASI U
MOJIEKYJISIpHasi Macca, KOJUYECTBO BEIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJIEHHUS, XMMUYECKasi peakuus, Kiaccu(puKalusg peakuuil: peakuuu
COCIMHEHMS, PEaKIUN pa3JOXKEHUs, pEaKUuu 3aMEIICHUs, peakluu
oOMeHa, K30~ U SHJIOTEPMHUUYECKHUE PEAKIIMH, TEII0BOM A((EKT peakiui,
AJIpO aTOMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTAIIb, PAJINYC aTOMA,
XUMHUECKasl CBs3b, MOJISIPHAsl U HETOJIsIpHAs KOBAaJIEHTHAs CBS3b, MOHHAS
CBA3b, HOH, KaTHOH, AaHWOH, pPacTBOpP, MaccoBas JOJs BellecTBa
(TpolieHTHAsl KOHIICHTpAIHsI) B pacTBOPE;



WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MIPUMEHSTH 3TU MOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALICHUI;
UCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONpeeNsaTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUSI  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEIMHEHHM I10
dopmynaMm, BHI XUMHUYECKOM CBA3M (KOBajJeHTHas MW HWOHHas) B
HEOPTraHMYECKUX COCTUHEHUSAX;

packpeiBath cmbicn [lepumogmueckoro 3akona [J[. M. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT HMX IoyiokeHus B llepmonnueckoi cucreme,
3aKOHOB  COXPAaHEHHs  Macchl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrapo;

ONHUCHIBATh M XapaKTepu3oBaTh TaOIMuHyro Qopmy [leprnoauueckoit
CUCTEMBl XHMHYECKHMX OJJIEMEHTOB: pa3JIM4aTh IOHATUS «TJIABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», maneie u
OoJpIIME TEPHOJbl, COOTHOCHTh OOO3HAYEHUs, KOTOPbIE HMEIOTCS B
tabmuue «llepuonuueckas cucrema Xumuueckux siementoB . .
MeHnneneeBa» ¢ YUCIOBBIMM XAPAaKTEPUCTUKAaMU CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil Aapa, 00IIee YUCIIO 3IEKTPOHOB U
pacnpeiesieHUe UX MO JIEKTPOHHBIM CIOSM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B pPeEaKIuu
BEIIECTB, M0 TeIIOBOMY A (eKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/asi ONMMCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHUYECKUX IMIPEBpAILCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0O XHMHYECKOIO JJIEeMEHTa Mo (opMmysie COCIUHEHUS,
MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOW pEaKInH;

IPUMEHSTH OCHOBHBIE OIEPAIMH MBICIIUTECIILHOMN IEITEIbHOCTH — aHATU3 U
CHUHTE3, CpaBHEHHE, OOOOINCHWEe, CHCTEeMaTH3aI|io, KiacCHU(HUKaIHIO,



BBISIBIICHUE TNPUYMHHO--CJIEACTBEHHBIX CBS3EH — JJISI W3YyYEHHS CBOMICTB
BEIIECTB U XHMHUYECKHX PEAKLIHM, ECTECTBEHHO-HAYYHbIE METOMbI
MO3HAaHUS — HAOIIOJEHUE, M3MEpPEHHE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peayIbHBIA U MBICIICHHBIN );

CJIeI0BATh MPaBUJIaM MOJIb30BAHMS XUMUYECKOM OCY 101 1 1a00paTOpHBIM
o0opyJoBaHuEM, a TakKe IMpaBuiaM oOOpalieHus C BEUIECTBAMU B
COOTBETCTBHUM C HHCTPYKIUSIMH TI0 BBIMIOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 TIOJTYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHUCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XMMHUYECKUE IKCHEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbIO UHJIUKATOPOB (JIaKMYC, (eHOI(PTaNICUH, METUIOPAHK

U IpyTHe).

K koHniy oOydenus B 9 kiiacce nmpeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPpaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pPacCKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKUX IOHATHUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AHHWOH, IIPOCTOE BEIIECTBO,
CJI0KHOE€ BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD, CTECIIEHb
OKHCJICHUS, XUMHUECKas peaKlMsl, XUMUYECKasi CBs3b, TEIUIOBOU 3PQeKT
peakuuu, MOJb, MOJSPHBIM  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMALMs, PEaKUUU HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, OOpaTUMble H
HEOOpaTHMbIe PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTEIb, BOCCTAHOBUTEID, OKUCIEHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHNS,
aM(OTEpPHOCTb, XUMHUYECKas CBI3b (koBaJIeHTHas, VOHHAs,
METaINYECKasl ), KpUCTAIUIMYECKAs PEIIETKA, KOPPO3Hs METAJIIOB, CILJIABBI,
CKOpPOCTb XMMHUYECKOW pEaKLUHU, MPEAEIbHO JOIYCTUMAasi KOHLIEHTPALWs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX [MOHATHU U
IIPUMEHSATH 3TH MOHATHUS IIPY ONIMCAHUU BELIECTB U UX IPEBPALLCHUM;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OIIPEAEIATh BAJICHTHOCTD U CTEIEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COCAMHEHUAX pPa3IMYHOIO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
onpenenéHHOMY KJacCy COEIMHEHH 1o (opmyiaM, BUA XHUMHUYECKOM
CBA3M (KOBAJE€HTHas, WOHHAs, METAJUIMYECKAasi)) B HEOPraHUYECKUX
COEIMHEHMSX, 3aps]l MOHA M0 XMMHYECKON (QopMmysie, XapakTep Cpelbl B



BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica llepmommueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabmnunyto ¢opmy [lepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas noArpynmna (A-rpynma)»y U «mnobouyHas
noarpynma (b-rpynma)», mambie u  OONbIIHE MEPUOABI, COOTHOCHTH
0003HaYEHNUS, KOTOPBIE UMEIOTCS B IEPUOANYECKON TaOJINIIE, C YUCITOBEIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sApa, OOIIee 4YHUCIO OJJIEKTPOHOB M paclpesielieHne UuX II0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaesax MallblX NEPUOJOB U
[JIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBY Y4YaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTENEeHEW OKHUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHEe XUMHYECKUE
CBOWCTBAa IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas OMNUCAHUE
OpUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS BJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUMA HOHHOIO
oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBpAlICHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opMmyse COeauHEeHMUs,
MacCOBYIO JIOJIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XMMHUYECKOU peakinu;

coOJII0AaTh MpaBUJIa OJIB30BAHUS XUMUYECKOM MOCYI0M 1 J1abopaTOPHBIM
o0opynoBaHueM, a TakKe TMpaBuja oOOpamieHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSAMH IO BBIIIOJHEHUIO J1ab0paTOPHBIX



XUMHYECKUX OTIBITOB MO TIOMYYEHUIO U COOMPAHNIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yTJIeKUCIIoro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3IMIHBIX
BEIIIECTB: PACIMO3HABATH OIBITHBIM IyTEM XJIOPHI-, OpOMUI-, HOIMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCHUI-UOHBI, KaTHOHBI
aMMOHHS W HMOHBI HM3YYCHHBIX METAIIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIE ONEPALIMH MBICIIUTEIbHOM IESITEIbHOCTU — aHAIIU3 U
CHUHTE3, CpaBHEHHE, 00001IIEHNE, CUCTEMATU3ALIHIO, BBISIBICHUE TPUUYNHHO-
CJIEICTBEHHBIX CBA3E€H — AJI1 MU3yYEHUS] CBOMCTB BELIECTB U XUMHUYECKHX
peakiuii, eCTeCTBEHHO-Hay4YHbIe€ METOJAbl IIO3HAHUS — HaONIO/CHNUE,
U3MEPEHHE, MOACIINPOBAHUE, SIKCIIEPUMEHT (PEaIbHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HaunmeHnoBaHmue pa3jesioB u dyeKkTpoHHbIE (LM POBbLIE)
n/n TeM NPOrpaMMbl Beero Koutpoububie IpakTyeckue 00pa3oBaTe/bHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BakHasi 00JacTh
€CTCCTBO3HAHUA )51 Bubimoreka HOK
11 NIPAKTHYECKON JEATEIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJIoBeKa
BeliectBa 1 XuMu4eckue bu6mmoreka [IOK
12 peakuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
Bo3nyx. Kucnopoxn. Ilonstue bubmuotexa [JOK
2.1 00 oxcuaax 6 0 0 https://m.edso00.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnmnoreka [JOK
2.2 U COJIIX 8 0 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubnmoreka [JOK
2.3 OCHOBaHMAX 5 1 1 https://m.edso00.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHU 11 1 1 https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30
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Paznea 3. [lepuoagnueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3emMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAKIHH

[Tepuoauueckuit 3aKOH u
[Tepuoanueckast cucreMa Bu6mnuorexa [JOK
31 XUMHUUYECKUX 3yeMeHToB Jl. W. 7 0 https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBA3b.
bubnnoreka IIOK
3.2 OxncmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHU
bubnnoreka IIOK
Hroro o paszemy 15 https://m.eds00.ru/7f41837¢c
bu6mmoteka [IOK
PeseppHOE Bpems 3 0 https://m.edso00.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 4
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9 KIIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (undposrre)
Ne i/ 00pa3oBaTelbHbIe
NPOrpaMMblI Konrtpoabnbie | IlpakTnueckue
Bcero pecypchl
padoTshI padoTshI
Pa3zgea 1. BemecTBO 1 XUMHYeCKHEe peaKkun
[ToBTOpEeHMe U yriaydiieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/eloB Kypca 8 Kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
1.2 peakuuii 4 0 0 https://m.edso00.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bu6nmoreka [JOK
13 XUMHUYECKUE PEAKIIMM B PACTBOpAx 8 1 1 https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0mas XxapakTepuCTUKa XUMHUECKUX bubnuotexa [JOK
2.1 anemeHToB VIIA-rpynmsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
29 snementoB VIA-rpymmer. Cepa u eé 6 0 0 bubmorexa TIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OOmast ~ XapakTepuCTUKAa  XUMHUYECKHUX
23 51eMeHTOB VA-rpymnibl. A30T, hocdop u ux 7 0 1 Bubnmorexa IIOK
COCTMHCHMUS https://m.edso00.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bubmuorexa [JOK

2.4 anemeHnToB [VA-rpynnel. Yrnepon u 8 )
KPEMHHIA 1 HX COCTIHEHHS https://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Pa3nen 3. MeTasiibl U UX COeIMHEHUS
. bubnuoreka [IOK
3.1 Ob1mue cBoHCTBA METAIIIOB 4 https://m.eds00.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxueiiime MeTanibl U UX COCTUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmoreka [JOK
41 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
bubmuorexa [JOK
Pesepsroe Bpems 3 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOUYHOE INVTAHUPOBAHUE 8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Jata uudposeie
/i Tema ypoka Kourposbupie  IIpakTHueckue  ysyyenus obpaszoBarebHbIe
Bcero
paboThI paboThI pecypcenl

IIpenmer xumun. Posb XUMUH B KU3HU bu6mmoreka [IOK

1 yenoBeka. Tena u BemecTsa 1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTue o MeTo1aX MO3HAHHUS B bu6mmoreka [IOK

2 XUMHUH 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a00paTOpUU U PUEMBI L 0 L Bu6nuorexa [IOK
o0palleHus ¢ 1ab0PaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa U cMecH. CIocoObl bu6mmoreka [JOK

4 paszelieHusl cMecei 1 0 0 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Pasznienenne cMecel (Ha mpuMepe 1 0 1 BH6J_H/IOTCK3 LHOK
OUMCTKH TIOBAPEHHOI COMH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK

6 ATOMBI 1 MOJIEKYJTBI 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
XuMHU4decKue 3J1eMEHTHI. 3HaK! bubmuorexa [JOK

! (CHMBOJIBI) XUMHYIECKHX DJIEMEHTOB 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2be8
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bubmuoreka [JOK

8 HpOCTHe H CJIO}KHBIC BEINICCTBA 26.09.2023 https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [IOK

9 ATOMHO-MOJIEKYJIAPHOE y4eHHE 03.10.2023 https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumugeckas Gpopmyna. BaaeHTHOCTH Brbmiorexa [IOK
ATOMOB XHMHIUYECKIX 3TeMEHTOR 03.10.2023 | https://m.edsoo.ru/ff0d2eae
OTHOcuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK

1 OTHocHUTeNIbHAs MOJICKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBas 10151 XUMHYECKOTO bubnuorexa [JOK

12 JJIEMEHTA B COCIMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
KommaecTBo BemecTBa. Mob. bu6mmorexka [IOK

13 MomnspHas mMacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
DOuU3nYeCKre U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK

14 XuMudeckasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycaoBUs NPOTEKaHUS bubnuoreka [IOK

15 XUMUYECKHUX PEaKLUn 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMs MACChl BEILIECTB. bubnuoreka [IOK

16 XUMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Boruncnenus konnuyecTBa, Maccol

17 BEIECTBA [10 YPABHEHUSM XUMUYECKHX Brbmorexa LIOK
peaKuii 31.10.2023 | https://m.edsoo.ru/ff0d5708
Knaccuukanus XuMH4ecKuX peaxkiui

18 (CoeTTMHEHMs, PA3I0KEHHS, 3aMEIICHNAS, Brbmmorexa LIOK

31.10.2023 | https://m.edsoo.ru/ff0d3f34

obmMmeHa)
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M. B. JlomoHOCOB —
YYEHBIMIHIIUKIIOICTUCT.

bu6mmoreka [IOK

19 O0o001IcHNEe U CHCTeMaTH3aIUs 07.11.2023 | https://m.edsoo.ru/ff0d40c4
3HAHUU
Kontponsnast padora Nel mo treme bubnuoreka [IOK

20 «BemiecTBa U XMMHYECKHE PEAKIIUI» 07.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB bu6mmoreka [IOK

21 Bo3nyxa. Kucnopon — snemeHT u 14.11.2023 https://m.edsoo.ru/ff0d448e
DduU3nYeCcKue U XMMUYECKUE CBOMCTBA

22 KUCIoposia  (peakiuu  OKHCIICHHUS, EH6J_H’I0T6K3 LOK
ropenne). [TonsTHe 06 OKCHAAX 14.11.2023 | https://m.edsoo.ru/ff0d4614
CriocoObI MoTy4eHHs KHCIOpOo/ia B

23 1abOPaTOPUM ¥ IIPOMBILIIIEHHOCTH. EH@?;IOTe;(a HO/Iide4g7
IIpumenenue kuciopoaa 21.11.2023 tps://m.edso0.ru 2
TemoBoit 3¢ pexT xumuueckon

Y peaKIuu, IOHSATHE O Bu6miorexa IIOK
TEPMOXMUMHYECKOM YPABHEHUU, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKITUIX
TormBo (HedTh, yroab U METaH).

25 3arps3HeHue BO31yXa, CIIOCOOBI €10 BH6J_THOTGK3 HOK
MpEeA0TBPALEHUS 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
[TpakTiueckast padorta Ne 3 o Teme

26 «[TonyueHue u coOMpanue KUCIOPOa, bubmorexa [HOK

28.11.2023 | https://m.edsoo.ru/ff0d4ae2

W3Y4YEHUE €r0 CBOMCTBY»
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Bonxopon — aneMeHT u mpocToe

bubmuoreka [JOK

27 BeecTBo. Haxoxaenue B mpupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
®duszndeckue U XHUMHYECKHE CBOMCTBA bu6mmoreka [IOK

28 Bojiopoa. [Ipumenenne Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 TonsTHe 0 KUCIOTAX U COMAX 12.12.2023 https://m.edsoo.ru/ff0d50d2
CniocoObI noy4eHus BOAOPOia B bu6mmoreka [IOK

30| nacoparopun 12122023 | https://m.edsoo.ru/ffod4ddo
[TpakTiueckas pabota Ne 4 o Teme

31 «ITonydenue u cobupanue BOAOPOa, BH6J_IHOTeKa LOK
H3yHeHHE ero CBOCTB» 19.12.2023 | https://m.edsoo.ru/ff0d4f42
MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [HOK

32 Asoraapo 19.12.2023 https://m.edsoo.ru/ff0d542e
Brrunciaenuss o0n€Ma, KOIUYeCTBa

33 BEIECTBA T'a3a [0 €r0 U3BECTHOMY BH6J_IH0TeKa LHOK
KONTMHECTBY BEIIECTBA HITH 06BEMY 26.12.2023 | https://m.edsoo.ru/ff0d55a0
Brruucnenust 00b€MOB ra3oB 1Mo

34 YPaBHEHHMIO PEAKIIMHU Ha OCHOBE 3aKOHA BH6J.IH0TeKa HOK
06BEMHLIX OTHOMICHYIH Ta30B 26.12.2023 | https://m.edsoo.ru/ff0d5708
Pu3nyeckue 1 XUMAYECKUE CBOMCTBA bubnmoreka [JOK

35 BOJIBI 09.01.2024 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstie 06 bubnmoreka [JOK

HHJUKaTOpax

09.01.2024

https://m.edsoo.ru/ff0d59e2
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Bopna kak pactBopurens. HachleHHbIE

bubmuoreka [JOK

37 Y HEHACBIIIICHHBIE PACTBOPHI. httos://m.ed 1H0d5ha0
MaccoBas 10151 BEIlIeCTBa B pacTBOPE 16.01.2024 11s.//M.€d500.1
[TpakTrueckas padota Ne 5 o Teme
«IIpuroToBiieHHE PaCTBOPOB C Bub6nuoreka [JOK

38 ONpeIeIIEHHON MacCOBOM J0JICH 16.01.2024 | https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEILIECTBAY
Kontponbnas paborta Ne2 o teme bubnnoreka [JOK

39 «Kucnopoa. Bonopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
OKkcHbl: cOCTaB, KiIacCU(UKAIINS, bu6mmorexka [IOK

40 HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[lony4yeHue u XUMHYECKUE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX Brbmorexa LIOK
OKCHJIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bubnuoteka [JOK

42 HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
ITonyuyenne 1 XuMHUYECKHE CBOMCTBA bubnnoreka [JOK

43 OCHOBaHUH 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubnmoreka [JOK

44 HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
[Tomydyenue 1 XuMHYECKHE CBOMCTBA bubnmoreka [JOK

45 KHUCJIOT 13.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATYpa,

46 CHOCOOBI MOMYYEHHUS, XHMUIECKUE brbnmorexa IOK
CBOJCTRA 13.02.2024 | https://m.edso00.ru/00ad9474
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[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 33124 [0 TeMe

bubmuorexa [JOK

COEIUHEHUI)
['eneTrnueckas CBsI3b MEXKIY Kiaccami bu6mmoreka [IOK
48 HEOPraHWYECKUX COCAMHEHUM 20.02.2024 https://m.edsoo.ru/00ad9a50
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [JOK
49 27.02.2024 | https://m.edsoo.ru/00ad9cb?2
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmiorexa [OK
CcoeIHHEHHIT" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[TepBble TONBITKH KJIaCCH(PUKALIH
51 XMMHUYECKHUX DJIEMEHTOB. IIoHATHE O bubmmorexa IIOK
IPYTINAX CXOHBIX SIEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuii 3aK0H U
52 [lepnonnueckas cucreMa XHUMHUYECKHX BH6JTHOTeKa LOK
snementos JI. U. Mereneesa 05.03.2024 | https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 Tleprozpt, rpymIEL, MOATPYNITILI 12.03.2024 | https://m.edsoo.ru/00ada52c
Crpoenue aromoB. CocTaB aTOMHBIX bubnmoreka [JOK
S anep. N3oTomsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000T0YEeK
55 aroMoB sseMeHToB [leprouueckoii bubmuorexa TIOK
19.03.2024 | https://m.edsoo.ru/00ada6bc

cuctemsl J. 1. MeHnaeneeBa
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XapakTeprucTUKa XMMHUYECKOT O
3JIEMEHTA 110 €T0 MOJIOKEHUIO B

bubmuorexa [JOK

o6 Ilepuoguyeckoii cucreme [1. M. 19.03.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3akoHa
JUIsL pa3BUTUS HAyKW U npaktuku. 1. W. Bu6uoreka [OK
57 Mennenees — y4€HbIN, megaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
58 XUMHYECKUX 3JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Vounas XuMuiecKas CBA3b 09.04.2024 | https://m.edsoo.ru/00adac34
KoBanenTHas nosisipHasi XuMuudeckas bubnnoreka [JOK
60 CBS3b 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBaseHTHas HenoysspHas XUMUYeCKast bubnuoreka [IOK
61 CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenb oxkucnenns 16.04.2024 | https:/m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
63 peakuun 23.04.2024 | https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKHCIHUTENN U BOCCTAHOBUTEIN 23.04.2024  https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuotexa [JOK
«CtpoeHne atroMa. XHMHUYECKas CBI3b» 30.04.2024 |  https://m.edsoo.ru/00adb486
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PesepBublit ypok. O6o0mIeHNE U bubmumoreka [IOK
66 cHUCTeMaTh3aIys 3HaHUH 1 0 0 30.04.2024 | https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHHE U bubmuorexa [JOK
67 cHUCTeMaTh3aIys 3HaHUH 1 0 0 14.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHbIil ypok. O0001ICHHE U bubmuorexa [JOK
68 cucTeMaTru3anus 3HaHUI 1 0 0 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME 68 4 6
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne T Jlata nu(ppoBbIE
/i €Ma ypoka Koutpoanneie | TlpakTnyeckne | p3yuenns obpasoBaTesbHbIE
Bcero
padoTshI padoTshI pecypceel
Ilepnonnueckuit 3aKOH.

N Ilepnonnyeckas cucTema L 0 0 Bubmorexa LIOK
XAMHUYECKUX d1eMeHToB /1. U. 06.09.2024 | https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B HM3MEHEHUU

2 CBOMCTB XMMUYECKHX JIIEMEHTOB 1 0 0 EH6JTHOTeKa HOK
MEpBEIX TPEX TIEPHOJIOB 06.09.2024 | https://m.edsoo.ru/00adb6b6
Knaccudukanus wu  HOMEHKIATypa bubnuoreka [IOK

3 Heo 1 0 0 https://m.edso0.ru/00adb7e2

PraHnvdeCcKux BEIICCTB 13.09.2024 psS://m.easoo.ru/uvaan re
Bunsl xuMHYeckol CBS3M U THIHI bu6mmoreka [JOK
4 KPUCTAJUIMYECKUX PELIETOK 1 0 0 13.09.2024 | https:/m.edsoo.ru/00adbac6
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Kontpoisbnas padora Nel o teme

5 «IloBTOpenue u yriayOaeHne 3HAaHUH
OCHOBHBIX pa3/iesioB Kypca 8 kiacca» 20.09.2024
Knaccudukanuss XuMHUIeCKIX bubnmoreka [JOK

6 peaKLui 10 pa3InyHbIM IIPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbch0
[loHATHE O CKOPOCTH XMMHMYECKOU

7 peakuun. [IoHATHE O TOMOTEHHBIX U brbmorexa LIOK
TeTePOreHHbIX PEAKIIHSX 27.09.2024 | https://m.edsoo.ru/00adbe9a
ITonsTue 0 XAMUYECKOM
paBHOBecuH. DaKTOPBI, BIUSIOLINE

8 Ha CKOPOCTh XUMHUYECKOU PEAKIINH U EH@_I/I;IOTe;(a HO/K d
MOJIOKEHNE 8XUMUIECKOTO 27.09.2024 i1ps://.£ds00.1u/00adc28c
paBHOBeECHUS
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK

9 peaxkuu 04.10.2024 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON

10 nucconuaiyi. CHIbHBIE U C1a0bIe bubmorexa IIOK
TEKTPONHTHI 04.10.2024 | https://m.edsoo.ru/00adcd68

. bubnmnoreka [JOK

1 MonHble ypaBHEHN: peakli 11.10.2024 | https:/m.edso0.ru/00add448
XUMUYECKUE CBOWCTBA KUCIIOT U

12 OCHOBaHUU B CBETE MPEACTABICHUI Bu6morexa IIOK

00 BHCKTpOHHTHqCCKOﬁ JUCCOoMaln

11.10.2024

https://m.edsoo.ru/00add5d8
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XMMHYECKUE CBOMCTBAa COJIEll B

13 cBETE [peICTaBICHUI 00 bu6morexa [HOK
7EKTPOTHTHYECKOH TUCCOMHAITHMN 18.10.2024 | https://m.edsoo.ru/00add8b2

14 [TonsiTue o rumposU3e comei bubmuorexa [JOK

18.10.2024 | https://m.edsoo.ru/00add9d4
O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK

15 3HAHUHN 25.10.2024 | https://m.edsoo.ru/00addd12
[TpakTuueckas paborta No 1.

16 «Pelenye SKCepUMEHTAIbHBIX bubmuorexa TIOK
327189 25.10.2024 | https://m.edsoo.ru/00addbfa
KonTponbnas paborta Ne2 o teme

17 «DJEKTPONUTHYECKAS UCCOLMAIIHSL. bubmuorexa TIOK
XHMHUCCKHE PEAKITHH B PACTBOPAXY 08.11.2024 | https://m.edsoo.ru/00addecO
OO0m1as XxapakTepuCTHKa rajJoreHoOB.

18 XuMHUYECKHE CBOMCTBA HA IPUMEPE bubmiorexa [IOK
xj1opa 08.11.2024 | https://m.edsoo.ru/00addfe2
XmopoBogopoa. CossiHast — KHCIIOTA,

19 XMMHYECKHUE CBOMCTBA, MOJyYCHUE, bubmorexa IIOK
pHMeHeHHe 15.11.2024 | https://m.edsoo.ru/00ade104
[TpakTiueckast pabota Ne 2 o teme

20 «ITonyueHnue COIAHON KUCIIOTHI, bubmuorexa TIOK
H3yueHHe 68 CBOMCTRY 15.11.2024 | https://m.edsoo.ru/00ade348
Borunicnenuss 1o ypaBHEHHUSAM

21 XMMHYECKUX PEaKIUii, €CIIN OJIMH U3 bubmorexa [HOK

22.11.2023 | https://m.edsoo.ru/00ade488

PCarcHToB 1aH B HU30BITKE
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OO61as xapakTepuCTUKa 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymbl 22 11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUY CEPHI.

23 Haxoxnenue cepbl U €€ COeTMHEHUI Bu6snmoreka LIOK
B IIpUpo/ie. XUMUIECKUE CBOICTBA 20.11.2023 | https://m.edsoo.ru/00ade64a
cepbl

bu6mmoreka [IOK

24 CepoBoaopoj1, CTpOCHHUE,

(Gu3MUeCcKre ¥ XUMUUECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KHCIIOTA,

25 (pusnMuecKkHe W XMMHYECKHUE Brbmmorexa LIOK
CBOFCTBA, IPUMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHUMHUUYECKUE PEAKIINH, JIeKAILUE B
OCHOBE ITPOMBILIIEHHOT'O CIIocoba
MIOJIy4EHUS CEPHON KUCIIOTHI. Bu6mioreka [JOK

26 XUMHUYECKOE 3arPs3HEHHE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETUHEHUSIMH
cepbl
Brramcinenme MaccoBoi JTONMM BBIXO4 bu6mmorexa [IOK

21 MPOJIYKTa PEAKITNHN 13.12.2023 | https://m.edsoo.ru/00adec8a
OO6mas xapakTepuCTUKa 3JIEMEHTOB

28 VA-rpynmnsl. A30T, paclipocTpaHEeHHE bubnnoreka [JOK
B IIpupojie, GU3NYECKUE U 13.12.2023 | https://m.edsoo.ru/00adeeab

XMMHYECKHE CBOMCTBA
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AMMuak, ero  Qu3MuYecKue U

bu6mmoreka [IOK

29 XUMHYECKHE CBOICTBA, MOJIyYeHUE U
HpHMeHeHHe 20.12.2023 | https://m.edsoo.ru/00adf004
[TpaxTuueckas padota Ne 3 o Teme

30 «ITonydeHre aMMHAKa, U3y4EHHE €ro bubuorexa TIOK
CBOHCTBY 20.12.2023 | https://m.edsoo.ru/00adf180
A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK

3l XUMUYECKHUE CBOKCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEH

2 aMMOHUS 13 KaueCTBE MUHEPATbHBIX Bu6miorexa IIOK
YA0OpeHHUid. XuMI4ecKoe 27.12.2023 | https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYKaroLel cpebl
COETMHEHUSIMU a30Ta
®ocdop. Oxcun docdopa (V) u

33 docdopuas kucnora, Gpusnueckue u brbmorexa LIOK
XUMHYECKHE CBOHCTBA, MOJTyHeHHe 10.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonb3oBanue GocdaTtos B

24 KayecTBe MI/IHepaJ'IbHBIXVy,HO6peHI/II7L Bu6nuorexa [IOK
3arps3HeHue IPUPOJHOM Cpeibl 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHEeHUE B

35 npupoze, GU3NIECKUE U XUMUIECKHE Brbmorexa LIOK
CBOMCTRA 17.01.2024 | https://m.edsoo.ru/00adfd9c
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Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36 OKOIOTHYECKUE MPOOIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)
) bubmnorexa LIOK
37 YronbHas KACIOTa U €€ COMH 24.01.2024 = https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 "IlonyuyeHue yriaekuciaoro rasa. Bub6snuorexa LIOK
KauecTBeHHas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHATHOH"
[lepBoHayanbHble MOHATUS 00
39 OpraHMYECKHUX BEIECTBAX KakK O BH6J_IHOTeKa LOK
COEJIMHEHHMSX YTIIEpoja 31.01.2024 | https://m.edsoo.ru/00ae054e
5 bu6mmoreka [JOK
40 KpemHuii 1 ero coeuHeHNA 31.01.2024  https://m.eds00.ru/00ae080a
[TpakTuyeckas padora Ne 5. bubnnoreka [JOK
4l p https://m.eds00.ru/00ae0bf
€llIeHUe DKCIIEPUMEHTAIBHBIX 3a/1a4 07.02.2024 ps://m.eds00.ru/00ae0bf2
no reme «BaxHelne HeMeTaubl U
UX COETUHEHUS»
KonTtponbHast padora Ne3 o treme
42 «BaxHeHIIMe HEMETAIBl U MX brbmorexa LIOK
07.02.2024 | https://m.edsoo.ru/00ae0el8

COCOUHCHUA
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OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaiioB. Meramnnyeckas CBsI3b U

bubmuoreka [JOK

43 METAJUTMICCKAN KPUCTATIINICCKAA 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DNeKTPOXUMHIECKUH psn Bubnmorexa [IOK
HaTPSKEHUiT METAIOB 14.02.2024 | https://m.edsoo.ru/00ae1156
O61mue crnocoObl OTyYeHUst
meTayioB. CruiaBel. BerauciieHus mo
45 YPaBHEHHSIM XHMUYECKHUX PEaKIuil, Bubmorexa [IOK
€CJTH OJIMH U3 PEAreHTOB COAEPIKUT 21.02.2024 | https://m.edsoo.ru/00ae1156
IPUMECH
bu6mmoreka [IOK
46 TlonsTHE O KOPPO3UH METAILIOB 91.02.2024  https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Illeno4Here MeTaIEI 28.02.2024 | https://m.edsoo.ru/00ae14b2
OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuoteka [JOK
48 KaJIust 28.02.2024 | https://m.edsoo.ru/00ae14b2
[[lenoyHO3eMENBHBIE  METAJLIbI bubnuotexa [JOK
49 KaJIBbIIMA U Mardui 06.03.2024 https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeIMHEHNS KaJIbIN bu6mmorexa [IOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
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O00011eHUE U CUCTEMATU3ALMS

>l 3HAHUHA 13.03.2024
JKEcTKkOoCTh BOIBI U CIIOCOOEI €6 bu6mmoreka [IOK
52 YCTpaHEHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTD BOJIBI U METO/IBI €6 Bubmmorexa [IOK
yeTpanenus” 20.03.2024 | https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 ATIOMAHNH 20.03.2024 | https://m.eds00.ru/00ae1c64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
55 TUJIPOKCHUIA 27.03.2024 https://m.edsoo.ru/00aelc64
bu6mmorexka [IOK
56 Keneso 27.03.2024 | hitps://m.edsoo.ru/00ae1d86
OKcuIbl, THAPOKCUIBI U COJIM JKEJIe3a bu6mmoreka [IOK
57 (I1) 1 xenesa (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
O00011eHNEe U CUCTEMATU3ALMS
58 sHanmit 10.04.2024
OKcuIbl, THAPOKCUIBI U COJIM JKEJIe3a
57 (IT) u xene3a (II1) bubnnoreka [JOK

17.04.2024

https://m.edsoo.ru/00ae3de8
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Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3
pEareHToB J1aH B U30BbITKE WK

bubmuorexa [JOK

60 COZICPXKHUT NPUMECH. Bbaucienus . 17.04.2024 | https://m.eds00.ru/00ae1750
MacCOBOM J0JIH BBIX0OJIa MPOAYKTa
peaxkuuu

61 O0600I11IeHNE U CUCTEMATU3AIUS L
3HAHHH 24.04.2024
Kontponbnas paborta Ne4 o teme

62 «Baxknelme MeTauIbl U UX 1
COCTMHEHHS 24.04.2024
Bemiectsa u MaTepUalIbl B bubnuorexa [JOK

63 [IOBCEIHEBHON KMU3HU YEIIOBEKA 1 15.05.2024 https://m.edsoo.ru/00ae3f50
XuMuyeckoe 3arpsi3HEHUE bubnnoreka [JOK

64 OKPY’KaroIlleH cpebl 1 15.05.2024 | https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHnn bubnnoreka [JOK

65 HKOJIOTMYECKUX MPOOIeM 1 22 05.2024 | https://m.edsoo.ru/00ae4270
PesepsHblit ypok. O60011eHNE U bubnnoreka [JOK

66 " 1 :
cUcTeMaTH3alus 3HaHuH 22.05.2024 https://m.edsoo.ru/00ae0d0a
PesepBHrlit ypok. O6001ICHHE U bubnmoreka [JOK

67 " 1 :
cucTeMaTu3alus 3HaHui 29.05.2024 | https://m.edsoo.ru/00adb33c
PesepBHrIit ypok. O6001ICHHE U bubnmoreka [JOK

68 crucTemMaTu3alus 3HaHU 1 29.05.2024 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YYHEHUKA

. Xumus, 8 knacc/ I'abpuensiu O.C., OctpoymoB WN.I'., Cnagkos
C.A.,

AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

. Xumus, 9 knace/ INabpuensiu O.C., OctpoymoB WN.I'., Cnagkos
C.A., AxuuonepHoe obmectBo «M3marensctBo «lIpocBemienne»
Tabmuubl: [lepuonnyeckas cucreMa XuMU4YeCKHuX 3neMeHToB /1. U.

MGHIIGJIGGBa, Ta6m/ma PaCTBOPUMOCTH, I)JIGKTpOXI/IMI/ILIeCKI/Iﬁ PAOX HAIIPAKCHUA

MCTAJIJIOB

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Mertoanueckoe-nocooue-aist-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://educont.ru/?utm_source=elju

r https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/






