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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTaBICHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa3oBaTEIbHOM MpPOTrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMH TPENoJIaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoir denepamnmm.

[IporpaMmma mo xuMuu Aa€T MpelCTaBICHHE O LENiX, OOIIe cTpareruu oOydyeHus,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU Yy4YeOHOTrO TpEaMeTa, yCTaHABIUBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM MporpaMMbl IO XUMUH, ONPEIEIsAeT KOJIUUYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYCHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
polecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXcs, ONpeaesseT BOZMOKHOCTH MpeIMeTa JIIs
peaym3anuu TpeOOBaHUI K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMEI Ha
YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHus, a TAaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE IIeJIed W3Y4YeHHUsi TpeIMEeTa W OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATEIIHLHOU
JEeSITEIIbBHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusI.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIET0Cs, €ro
MPEJICTABICHUI 0 MaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMHUpyEeMbIe XUMUEH
MIPEICTABJICHUS O B3aUMOIIPEBPAILICHUIX YHEPTUU B 00 IBOJIIOIIMH BEIIECTB B MPUPOJIC, O MYTAX
pelieHuss rI00albHBIX TMPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30I1aCHOCTH, MPOOIIEM 3ApaBOOXPAHCHHSI.

N3yuenue xumuu:

CIOCOOCTBYET peain3alliid BO3MOXKHOCTEH JJIsl CaMOpa3BUTUSA U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, € o01Iei U (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKME MBIIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl ~ NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HH, Tak U B
npodeccuoHaNBHOM NesTeNbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IE€JIOCTHOTO
B3IJIAJla Ha €JUHCTBO TMPUPOABI U  YEIOBEKa, SBIAETCA OTBETCTBEHHBIM  3TaroM
B (popMUpOBaHUYU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUYaOIINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIECHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJE, K YEIOBEKYy, BHOCHT CBOM BKJIAJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBieHHs B OOy4YEHMM XUMHH OOecnedMBaroTCs CHeruUKON Coaep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TMEJarorHuyeckd aJalnTHPOBAHHBIM OTpaKEHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPUEHTHUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTAaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOW XUMUHU.

CtpykTypa coaepskaHusi MporpaMMbl IO XUMHUHM CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydenuto. ConaepxaHue CKIQIbIBACTCS W3 CUCTEMBI MOHATHUM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHMHYECKOW peakiuu. O0e STH CHCTEeMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUECKHUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUS O CTPOEHUHU aToMa U XUMHYECKOU CBS3H;

— TpeACTaBlIeHUN 00 3IEKTPOIUTHUECKOMN TUCCOIMALINY BEUIECTB B pPAaCTBOPAX.

Teopernueckre 3HaHUS pPAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YPOBHSA K JApPYromy,



BBITIONHSST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHMS U MOJYyYEHNs H3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOIIEHNUSI K HAYYHOMY 3HAHUIO U METO/laM 103HaHus B Hayke. M3yuenue xumun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee MU3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjiace.

[Tpu u3yyeHUN XUMUU TPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMM — Ba)KHEHIIHUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YUYECHUHU BEUIECTB U XUMUYECKHUX PEeaKIuii, B
GOpMUPOBAHUM ¥ PA3BUTHH TO3HABATCIBHBIX YMEHUH W WX NPUMEHCHHH B Y4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOGHUHU IPABUI 0€30IaCHOIO
oOpallieHus ¢ BEIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMHU Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHMs BaXHOE 3HAYCHHE
PUOOPETHN TaKUe LIETH, KaK:

— ¢opMUpOBaHNE WHTEIUIEKTYadbHO PA3BUTOM JIMYHOCTH, TOTOBOIl K CamM0o00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJICHHOCTh OOy4YeHHsT Ha CHUCTEMaTHYECKOe TpUOOIIeHHnEe OOydJarommxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HAHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieueHue YCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO O0O0YyYaloIIMMUCA OIbITa
pa3HoO0pa3HOW AESITENBbHOCTH, MO3HAHUS M CaMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUIOB JESATEIbHOCTH;

— (hopmupoBanue oOmeH (yHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIEHWBAThH SBICHUS OKPYXKAIOMIETO MHpA, WUCHONB3YS 3HAHUS H
OTBIT, TIOJYYCHHBIE TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPU PEHICHUH TpodsieM B
MOBCETHEBHOM KU3HU U TPYJIOBOH JESTEIBHOCTH;

— ¢opMUpOBaHUE Yy 00YUAIOIINXCS T'YMAaHUCTUUYECKUX OTHOIICHUH, TOHMMaHUsl IEHHOCTU
XUMHUYECKUX 3HAHUHM A1 BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIIMU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHEeHIIero o0yyeHusl.

OO1miee 4ncno 4acoB, OTBEAEHHBIX JUIS U3YYEHHMs] XMMUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEII0).

COIEPKAHUE OBYYEHMUSA
8 KIIACC

IlepBoHaya/IbHbIE XMMUYECKUE TOHATHS

IIpenmer xumuu. Posnb XUMHUM B KM3HHM 4YEJNOBEKA. XUMMHS B CUCTEME Hayk. Tema u
BemecTBa. PuU3MYECKHe CBOMCTBAa BEIIECTB. ArperaTHoe coctossHue BemectB. [loHsTue o
METOJIaX MMO3HaHUs B XUMHUU. YucThie BemecTBa U cMmecu. CiocoObl pasieieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHMHYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.



Xumnueckass  (opmyna. BajleHTHOCTP aTOMOB XMMHUYECKHX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcOcTaBa BemecTB. OTHOCUTENIbHAA aTOMHAsA Macca. OTHOCUTENbHAS MOJICKYJIIPHAS
Macca. MaccoBast 0J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHECHUH.

KomnuectBo BemectBa. Moabs. MonspHas Macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl U
qHCIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rol mo popmysiam XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XUMHUYECKHE SBJICHHA. XUMHUYECKas peakuus U e€ NPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUUECKUEe ypaBHEeHUs. Kimaccupukanms XMMUYECKHX peakuuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBWiIaMu paboThl B JabopaTopuu W mpuéMamu
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAaHHWEM, HW3YYE€HHE U ONHUCAHHE (PU3MUECKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BEILIECTB, HAOMIOJCHHE (PHU3UYECKUX (TUIaBIEHUE BOCKA, TasHUE
JbJla, PACTUPAHUE caxapa B CTYNKE, KHUICHUE U KOHJEHCALUs BOJbI) U XUMHUYECKUX (FOpeHHe
CBEUH, IMPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE Mejla C KHUCJIOTOM) SIBJICHHH,
HaOJI0IEHNE U OINMCaHME NPU3HAKOB MPOTEKAHUsI XMMHUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJIEICTBHE CEPHON KUCIIOTHI ¢ XJIOpUIoM Oapusl, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau Mmenu (II), m3ydenuwe crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH [OBAapEHHON COJM, HaONIOJEHUE U OIHCaHHe
pe3yabTaTOB MPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAaCChl, CO3/1aHUE
Mo/Jiesiel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTeId HEOPraHUYECKHUX BeleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — 2/eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nyeckue U XMMHUUECKUE CBOMCTBA (peaKkLMKU TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl NOJIy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
npoMblnIeHHOCTH. KpyroBopot kucioposaa B mpupoje. O30H — amioTponHas MoAupUKanus
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKOW peakluH, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsA3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopoxn — »oanemeHT M ImpocToe BeuwiecTBO. HaxoskaeHue Boxopoaa B IIPUPOZE,
bu3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oyueHus. Kuciorel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceluennesle un
HEHACBILICHHBIE pacTBOpHL. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XuMHuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpPOB B MPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B IpUpoJe. 3arpsi3HEHUE NMPHUPOAHBIX BOJA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcuapl. Kiaccudukanus oOkcuaos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyroniue. Homenknarypa
OKCcU0B. PU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.

OcHoBanus. Knaccudukanus oOCHOBaHMH: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukarus kucinor. Homenknarypa kucior. @usnueckue M XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coseil. @usndyeckue U XuMudeckue cpoiictBa coieil. Ilomyduenue
coJen.

I'eHeTnyeckas CBS3b MEXAY KJIacCaMHM HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIelIeHNe COep KaHusl KUCIOpo/ia B BO3/yXe, MOJydeHHe, COOMpaHue,
pacro3HaBaHME W HU3y4€HHE CBOICTB KHCIOpOJa, HAOJIIOJEHHE B3aUMOJICHCTBHS BELIECTB C
KHCJIOPO/IOM U YCJIOBUS BOSHUKHOBEHMS M TPEKpaLIeHHs TOpeHus (Tokapa), 03HAKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJydeHHE, COOMpaHHE, paclO3HaBaHHUE U



U3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMopeicTBue Boaopona ¢ okcuaom Mmeau (1)
(BO3MOYXHO HCTIOJIb30BaHUE BUCOMATEPHATIOB), HAOMIOACHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, HMccienoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM J0JE€H pacTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTaulaMd (HAaTpueM M KajibllueM) (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJIcHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PACTBOpAX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumozeiicteust okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTallaMH,
peakuMii HeWTpaiau3aluH, IOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akon u Ilepuoguveckas cucremMa xummuuyeckux djaemeHtos /I, U.
MenpeneeBa. CtpoeHne aToM0OB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBble MONBITKY KJIACCU(PUKALNN XUMUUYECKUX 2JIeMeHTOB. [oHATHE O TpyMIax CXOAHBIX
AJEMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMEIbHBIE METaUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCU/IBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
U. MenneneeBa. KopoTtkonepuoanas u miauHHONepuoanas ¢opmbl [lepuonndeckoil cUCTEMBbI
xumuueckux dneMmeHTtoB [I. WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aToMHbIX danep. M3orombl. OnektpoHsl. CTpoeHue
AIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cucTemsl
. W. MenngeneeBa. XapakTepUCTHKA XUMHYECKOIO JJIEMEHTA [0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue [leproanyeckoro 3akoHa u [lepuoandeckoil CHCTEMbl XUMUUECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenens okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporiecchl OKuCIeHus
Y BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHrue OOpa3IoB BEHIECTB METAIJIOB M HEMETaUIOB, B3aUMOJICHCTBUE THAPOKCUAA
IIMHKA C pacTBOpPaMHU KHUCIOT M IIEJIOYEeH, MPOBEICHHUE OIBITOB, WIITIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Mescnpedmemmnie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBS3€M MPU M3YYEHUU XUMHUU B 8 KJacce OCYHIECTBISAETCS
4yepe3 HCIHOJb30BaHWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX TMOHATHNA, TaK W TIOHSTHH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mIe ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOAUYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJACIUPOBAHHE,
HU3MEpPEHHE, MOJICITb, SIBICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYNA, JJICKTPUUECKUH 3apsi, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYECKHE BETUYMHBI, €AUHHIIBI H3MEPEHHUs, KOCMOC, TIIAHETHI,
3BE31161, ComHITE.

buonorus: ¢porocunres, npixanue, ouocdepa.

'eorpadus: armocdepa, rtumpocdepa, MHUHEpaATbl, TOPHBIE TIOPOJABI, TIOJIE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepuonnueckuit  3akoH. Ilepuogmueckas cucrema XUMHUYECKHX dyeMeHTOB /I
U. Menpneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB XMMHUYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallds, KaIbLUUA U HUX COCOUHEHUM B COOTBETCTBUHU C
I10JIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABl XMMHYECKOM CBS3H. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOW PEMIETKM M BHJA XMMHYECKOH
CBSI3HU.

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XMMHUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XUMUYECKUX PeaKUui MO pa3iIMyHbIM NpU3HAKaM (IO YUCIY U COCTaBY
YUYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUST XUMHUYECKUX JJIEMEHTOB, 10 OOPAaTUMOCTH, IO YYaCTHIO KaTalln3aTtopa). DK30- U
SHJO0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTHE O CKOpOCTH XMMHUYECKOH peakuuu. [loHsTHEe 00 00paTMMBIX M HEOOpATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIEHHBIX M TETEepOreHHbIX peakuusax. Ilonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMU U II0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHUE YPaBHEHHH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OaaHca.

Teopust 37IE€KTPOIUTHUECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEIEKTPOJIUTHL. KaThoHsI,
AQHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanu. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu monHoro o6meHa. YciioBusi MPOTEKaHUS peakUUi MOHHOTO OOMEHa, MOJHbIE U
COKpAaIEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHMI M COJIEH B CBETE
IpEJICTaBICHUH 00 3JIEKTPONIUTHYECKOM aucconuanuy. KadecTBeHHblE peakluud Ha HOHBI.
ITonsTHE O THIPONHU3E COTNEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMHM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMeTaluioB (rpadura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpusd),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM peakUUu OT BO3JAEHCTBUS pa3IMYHBIX
(bakToOpoB, UCCIIEJOBAaHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpoOLEcca JUCCOIHALNU
KHCJIOT, IIeno4Yed M coied (BO3MOYKHO MCIIOJIb30BAaHHE BHUAEO MaTepHalioB), IMPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMsI Peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIIEJICHME Tra3a, o00pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOUUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKklUUi (FOpeHHe, peakluu pas3iokKeHMs, COCAMHEHUS),
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C IOMOIIBI0 KAUECTBEHHBIX PEAaKIMH Ha HOHBI,
peleHne SKCIepUMEHTaIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTtuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOrE€HOB.
XUMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTaljlaMH, HeMeTaJllaMH,
miesouamu).  XusopoBopopod. ConsiHas  KHCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxknelme Xiaopuabl
U X HaXO0XJEHUE B IPUPOJIE.

O6mass xapakrtepuctuka 3aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoZOpoA, CTpoeHue, (U3MYecKue M XHUMHUYecKue cBoiicTBa. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA



(oOme Kak MpeACTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKUE pPeakluy,
JeKalle B OCHOBE MPOMBIIUICHHOTO croco0a MoslydyeHus cepHoil kucnoTsl. IIpumeHenue
cepHoii KucaoThl. COJM CepHOI KUCIOTHI, KAUeCTBEHHAs peakuus Ha cynbpaTt-uoH. Haxoxenue
ceppl M €€ COEAMHEHUH B MpUpoae. XUMHMUECKOE 3arpsi3HEHHE OKpYXKalolel cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpUpoie, (HU3UYECKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero pU3n4ecKue 1 XUMHUYECKHUe
CBOWCTBA, MoydeHue u npumenenue. Coian aMMOHHUSA, UX (pU3MUYECKUEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ IMOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOicTBa (OOmIME Kak TpEeACTaBUTENs Kilacca KUCIOT |
cneunduyeckue). Mcnonab3oBaHue HUTPATOB M COJEH aMMOHHS B KadyeCcTBE MHUHEpalIbHbIX
ynoopeHuit. XuMUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelibl COCIMHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHsle MOIUPHUKALMN
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kuciorta,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 3neMeHToB IVA-rpynnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpOo/, alFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ayncopouus. KpyroBopot yriepona B npupose.
Oxkcupapl yriaeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, JAEWCTBUE HA KMBBIE OPraHU3MBI,
HOJIy4eHHE U HNpUMEHEHHEe. DKOJIOTHYECKUe MPoOJeMbl, CBsi3aHHble ¢ okcuaom yriepoaa (1V),
TUIOTe3a TII00aJbHOTO TMOTEIUICHUsS KJIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kuciora u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydyeHHe M npuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomb3oBanume — kapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[TlepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, JTaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKThl HX MepepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPraHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOWCTBA, IOJIYYEHHE U HPUMEHEHHUE.
CoenuHenus kpemHuss B mpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPIaHWYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIIOTHI, IIPOBEJICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C 00paslamu XJIOPUAOB (raJOT€HHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHUE
BUj€OMaTEepHUasoB), HaONIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IoJ  JeicTBUeM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiiy Ha Cyiab(paT-uOH U HAOIIOJeHHWE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (pochOopHBIX y1oOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHWE M H3Y4YEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uoH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIOTHI C MeAbl0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUANIOB), M3YyYEHHE MOJENEH KPUCTAUIMYECKUX PELIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIECTB



AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHHe, COOMpaHue, pacro3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX peakiuil Ha kapOoHAT u
CUJIMKAT-MOHbl M HW3y4Y€HUE IIPU3HAKOB MX IPOTEKAHMs, O3HAKOMIICHHWE C MNPOAYKLUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BakHelmue
HEMETaJUIbl U UX COCUHEHUSD).

MeTa/libl M X COCAUHEHUS

OO0mass XapakTepUCTUKA XUMHUYECKMX JJIEMEHTOB — METaJVIOB HA OCHOBAaHUU HX
nosioxkenus B [lepuoanueckoit cucreme xumuyeckux 3nemMeHToB [[. . MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psiJl HanpspkKeHUN MeTamwioB. Du3MYEecKHe U XUMHUUYECKHE
cBoiictBa MetayyioB. OO1ue crnocoObl MoxyyeHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3un. CIuiaBsl (CTallb, YyT'YH, NIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaUIIBL: MMOJ0KEHUE B [lepuoauyeckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB /I.
W. MenpeneeBa, CTpOGHHE MX aTOMOB, HAaXOXJAeHHE B npupoje. Pu3nueckue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUN.

[[{erouHO3eMENBbHBIE METAUIBl MAarHUW W KalbUUM: THOJOKeHWEe B Ilepuonnueckon
cucteMe xumuueckux snemeHToB JI. 1. MenpaeneeBa, cTpoeHHe HX aTOMOB, HaXOXICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeime coenuHeHus
KanbIus (OKCU, TUAPOKCU, colin). JKECTKOCT BOJIBI M CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuii: mnonoxenue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3J1eMEHTOB /I
W. MenpeneeBa, CTpOE€HHE aTOMa, HaxoXXJIE€HHE B npupone. Puznueckue M XUMUYECKUE
CBOICTBA aIOMUHHSL. AM(OTEPHBIE CBOWCTBA OKCUA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepuoamueckoil cucteme XUMHUYECKUX 3iemMeHToB [l
N. MenneneeBa, CTpoe€HHE aToOMa, HaxOXXJIECHHE B npupone. Puznueckne U XUMHUYECKUE
cBoiicTBa kene3a. Oxcuabl, TuapoKkcu sl u conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa
U IIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMu METaZIOB M CIJIaBOB, MX (PU3MUECKMMU CBONCTBaMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHME BHEOMAaTEPHAJIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJOH (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEpHAJIOB), HCCIEI0BaHUE CBONCTB >KECTKOM BOJBI, Ipollecca TOPEeHMs JKene3a B
KHUCIopo/ie  (BO3MOXKHO  MCIIOJIB30BaHME  BUAEOMATEpUaloOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbIlUs, allOMUHUA, LWHKA, *kene3a (II) u xenesza
(I1I), meau (II), HaOmroieHNE U ONMMCAHKE MPOILIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblysg (BO3MOXHO HCIIONIB30BAaHKME BUAEOMATEPUAIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKaouas cpeaa

BemectBa 1 matepuanbsl B IOBCEIHEBHOM JKU3HU 4elOBEKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XWMHUYECKHX peakinuii B ObiTy. [lepBas momMomp NpW XUMHYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HeHUE OKpY Karolleil cpenbl (MpeneiabHas TOMyCcTUMasi KOHIIEHTpaus
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mestcnpeomemnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€W MPU U3YUYEHUHM XMMUU B 9 Kjlacce OCYIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TakK U TOHATHI,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/I€NbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbIH (PaKT, rUNOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TApPHUKOBBIN 3()PeKT, TEXHOIOT s, MaTepHAaIbI.



®usnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKUM 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MYECKHUE BEIMYUHBL,
€MHUIBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOpPHbIE TOPOJBI, MOJIE3HBIE
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IHNJTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3YNbTaThl OCBOEHHS TPOTPAMMBI OCHOBHOTO OOIIET0 0O0Opa3oBaHHS
JIOCTUTAIOTCS B X0J1e 00YYeHHsI XUMUU B €IMHCTBE Y4€OHOUM M BOCIUTATEIbHON JIESTEILHOCTH B
COOTBETCTBHUU C TpaagulIMOHHBIMHA pOCCI/H\/JICKI/IMI/I COMOKYJIbTYPHBIMU n JAYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TOBEJIEHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIIMATHM3AINN 00yIarOIIUXCSI.

JIn4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha ee
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOLIEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M Hay4HOMY
HacCJICAUO, IIOHHMMAHHA 3HAUYCHUA XUMHYECKOMN HAayKH B JKHU3HHU COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHOU MH(pOpMaIuell 0 MepefoBbIX JOCTUKEHUSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTAaBICHUS O COLMAIbHBIX HOpPMAaX W TPaBUIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUICKTMBE, KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Yy4eOHO-
UCCIIeI0BATEIbCKON, TBOPUECKOIN U APYrUX BHJAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJHCHHUN y‘-I€6HI)IX, IIO3HABAaTCJIbHBIX 3a1a4, BBIIIOJIHEHUN
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUN y4EOHBIX MTPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TIPOILIECCE JTOW y4eOHOW AEATENbHOCTH, TOTOBHOCTH OIIEHHBATH CBOE
MOBEJICHUE U TOCTYNKH CBOMX TOBapHIIEeH C MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE  MPEJCTABICHHUS O  BEIIECTBE M  XUMHYECKOW  PEaKIlHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABIISIOLINE OCHOBY ISt
MOHMMAHUA  CYHIHOCTH  HAyYHOM  KapTUHbl MHpa, MpeJICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeoi, o poiu
XHUMHHU B ITIO3BHAHUHU DTUX SaKOHOMepHOCTeﬁ;

MO3HABATENIbHBIE MOTHBBHI, HANpaBICHHBIE HA TOJyYEHHUE HOBBIX 3HAHUU MO0 XUMUH,
HEOOXOAUMBIE I OOBSICHEHHS HAOIIOaeMbIX IIPOIIECCOB U SIBJICHHH, ITO3HABATEIIHHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphI, B TOM YHCIIC HABBIKOB CAaMOCTOSITENIbHONW pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, JOCTYMHBIMU TEXHHUUYECKUMHU CpPEACTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOyYEHHI0 W TO3HAHUIO, JTHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHS B NajbHeHIIeM;

4) opMHUPOBAHUSI KYJIBTYPbI 310POBbSI:



OCO3HAHUE LIEHHOCTM JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBUII W HENPHUSITHE BPEIHBIX
NpUBBIYCK (YHOTPEOJICHUST alKOTOJsl, HAPKOTHKOB, KYPEHHUS), HEOOXOJAUMOCTH COOIIOICHUS
npaBusl 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHUYECKMMHU BEIECTBAaMH B OBITY U pealibHOM
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUICCKOMY M3YYCHHIO Mpodeccuii u Tpya pa3iuyHOro pojia, YBaXKCHHE K
TPyLy U pe3yidbTaTaM TPYAOBOW JAEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP HWHIUBUAYAIbHOW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHONU NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBLHON CPE/IE;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS

HKOJIOTMUYECKHU 11€1€c000pa3HOe OTHOLIEHHE K MPUPOJE KAaK MCTOYHUKY JKU3HHU Ha 3eMmile,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 30pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIO/ICHUS MPAaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BElIeCTBAMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAKOIINX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble MPU H3YYECHUH XUMHUH, JJIS PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBILIECHUS YPOBHS SKOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TTI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTed WX peuIeHHs
MIOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCSA MM B
MIO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX pe3yNbTAaTOB BBIICISAIOT 3HAYMMbIE g (HOPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHUs, MPUHIMII, THUMOTe3a, (aKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHHUBEpCalbHblEe yueOHble NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJIsSTHBHBIE), KOTOpbIE OOecrednBaoT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM €S TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJIbHbIE YueOHbIE el CTBUS

ba3oBble Jjoruueckne aeicTBusi:

YMeHI/ISI HUCITIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUS HpI/I OCBOCHHNHN 3HaHI/II\/'II
pacKpbIBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJ'II/IBaTI) B3aNMOCBS3b C JIpyFI/IMI/I HOHHTI/I?IMI/I), HUCIIOJIB30BAaTh ITOHATHUSA IJIA 06’[)$ICH6HI/I$I
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PUKAIIUU
XUMHNYCECKHUX BCIICCTB U XUMHNYCCKUX peaxunﬁ, yCTaHaBJ'[I/IBaTI) HpI/I'—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HU
MEXy O0BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHEIC, IEAYKTUBHBIE,
110 aHaJ'IOFI/II/I), J€JIaTh BbIBO/JIbI U 3aKJIFOUCHHS,

YMEHHE MPUMEHSITh B MPOIECCEe MO3HAHUS TMOHATHS (MPEAMETHBIE W MeTallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
Xxumuueckass ¢GopMylia M ypaBHEHHE XHUMHYECKOHW peakuuh — TpU pelieHuH ydeOHo-
[03HABATEJIbHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATh U
xapaKTepmoBaTL CYHICCTBeHHI)Ie HpI/ISHaKI/I I/ISYT-IaeMI)IX 06’beKTOB — XUMHNYCCKUX BCIICCTB N
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3YyUaE€MbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ncciiegoBare/ibckue AelcTBHA.



YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA TO3HAHWS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUSI THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

nproOpeTeHUe OIbITa IO TUIAHHUPOBAHUIO, OPTaHU3AIMM W TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 3a XOJIOM MPOLIECCca, CAMOCTOSTEIBHO POTHO3UPOBATH €T0
pe3yibTar, (GopMyIHpPOBaTH OOOOIICHUS W BBIBOIBI MO pe3yJabTaTaM HPOBEAEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIUIO PA3INYHBIX BHIIOB
1 (HOpM IIPEJICTABICHHUS, TTOJTyIaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONYJISIPHAS TUTEpaTypa
XUMHYECKOTO COZICP)KaHWs, CIPaBOYHBIC MOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OIICHUBATH MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIHUIO;

YMEHUE MPUMEHSATh Pa3InYHBIC METOJBI U 3alPOCHI TIPU MTOUCKE B 0TOOpE HH(pOpMaIUK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YUECOHBIX M IMO3HABATEIBHBIX 33124
OIPENEeIEHHOT0 THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOU aKTUBHOTO HMCIIOIH30BAHUS Pa3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIlMM ¥ WUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSMU;

YMEHHE HCIOJb30BATh M AHAJIM3UPOBATH B IpoIllecce YU4eOHOH W HCCIIEIOBaTENbCKOM
NESITeTbHOCTH UH(OPMAIIMIO O BIMSHUY POMBIIUICHHOCTH, CETbCKOTO X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHHs 3aJaBaTh BOINpPOCHl (B XoA€ Auanora M (WIU) IUCKYCCHU) IO CYILIECTBY
oOcyxmaemMorl TeMbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHSI OTHOCHUTEIHHO BBITIOJTHEHUS
MpeJIOKEHHON 3a1auH;

YMEHUS IPEJICTABIIATH ITOJyYeHHBIE PE3YIIbTaThl TO3HABATEIBHON EATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 PEe3yIbTAaTOB BBINOJHEHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pabOTHI MO MCCIECTOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEIHHOU H
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPHU PEIeHNMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE Ydéra
Oo0LIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMHI (0OCYXIeHHsl, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeeIeHNe KPUTEPUEB 10 OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBAaTh W MPH HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JEATEIHOCTh, BHIOUPAThH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HAaBaTEJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM IpHU
BBIMOJIHEHUH 33aHUN C y4€TOM IMOJyYeHHMs HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHUE IOJIYYEHHOIO PE3ysbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIOBUU 3aJaHUN.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMEeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpKaHMS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabouell mTporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0y4arolMMHUCST HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI JefcTBUMH, cnenuduyeckue s
OPEeIMETHON 00s1acTH «XUMUS», BUIBl JEATEIBHOCTH IO TOJYYEHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUsX.



K konmy oOyuenus B 8 Kuacce nmpeiMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUN: aTOM, MOJEKYJA, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas U MOJIEKYJSIpHAas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs
Macca, MaccoBas J0Jsl XUMHUYECKOrO 3JIEMEHTAa B COEIMHEHHMM, MOJISIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHME, COJIb, AIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIECHUS, XUMHUYECKas
peaknus, KiIacCU(pHUKAIMg PEaKUUi: peaKuu COCAMHEHUS, PEAKIUU Pa3I0KEHUs, PEeaKiuu
3aMelleHus], peakiuu oOMeHa, 9K30- U SHIOTEPMUYECKHUE PEaKIMH, TeIIoBOH 3(dekT peakuu,
PO aToMa, JCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XMMUYEeCKas CBS3b,
HOJISIpHAs U HENOJIApHAs KOBAJCHTHAas CBs3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|s) B pacCTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MMOHATUH U IPUMEHATh 3TU MOHATUS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLECHUII;
UCIIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY Ul COCTaBlIeHHs (DOpMys BEIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;
OIpesieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTENEHb OKUCIECHUS
AJIEMEHTOB B OMHApHBIX COEAUHEHMSIX, NMPUHAIJIEKHOCTh BEIIECTB K ONPEICIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUJ XMMUYECKON CBSI3U (KOBAJEHTHAs M MOHHAs) B HEOPIraHUYECKUX
COEIMHEHUSIX;
packpeiBath cMblci Ilepuoauueckoro 3akona [I. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMaHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX IIOJIOXKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPaHEHMs MacChl BEILIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;
ONHKCBIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit cUCTEeMbl XMMHUYECKHX
AJIEMEHTOB: pa3InyaTh NOHATHS «TJIaBHas noArpymnmna (A-rpymnmna)» u «nobdouHas noarpymnmna (b-
IpymIa)», Majable U 00JbIINe ePUO/Ibl, COOTHOCUTh 0003HAUYEHUs1, KOTOPBIE UMEIOTCS B TalIMIIe
«llepmognueckass cucrema xumuudeckux osnemeHToB [l W. MenpaeneeBa» ¢ 4YUCIOBBIMHU
XapaKkTEepUCTUKAaMHU CTPOCHMs aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PACHPEEIICHNE UX 0 3JIEKTPOHHBIM CII0SM);
KJaccu(uIUpoOBaTh XMMUYECKHE JIEMEHTHI, HEOpPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLUU
(10 YKCIy M COCTaBY YYacTBYIOLUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKJasi  ONUCAaHME MpPUMEPAMHU  MOJEKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIU;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUHCIISATH OTHOCUTEJbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa Mo (opMyse COeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MPOBOAMTH PACcU€ThI MO YPABHEHUIO XUMUYECKON PEaKIUH;
IIPUMEHSATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHNE, CHCTEMATH3AIUI0, KJIAaCCU(UKAIUIO, BRISIBJICHUE MPUIMHHO-CIICICTBEHHBIX CBS3el
— JJI M3Y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHUI, €CTECTBEHHO-HAayYHbIE METOJIbI
MO3HAHUSI — HaONIIO/IeHUEe, UW3MEpeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN );
CJIeIoBaTh MpaBUiaM IOJIb30BaHUS XUMUYECKOW MOCYAON U JIabopaTOpHBIM 000pYIOBaHUEM, a
TaKXKe MpaBUiIaM 0OpalleHHsl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMH IO BBHITIOJIHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpAHHUIO Ta3000pa3HBbIX BEIIECTB
(Bomoposa M KHUCIIOpOJAa), NMPUTOTOBJICHUIO PACTBOPOB C OMNpEAETEHHONH MaccoBOW Joieit
pPAcTBOPEHHOIO BELIECTBA, IIJIAHUPOBAaTh U IPOBOAUTH XUMHMUYECKHE HKCIEPUMEHTHI I10
pacro3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIbI0 MHIUKATOPOB (JIaKMYC,
dbenondTanenH, METUJIOPAHXK U JPYTHE).



K koHiy oOydeHus B 9 KJjacce npeiIMETHBIE pe3ysbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WMOH, KaTHOH, aHWOH, TPOCTOE  BEIIECTBO, CIOKHOE  BEUIECTBO,  BaJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaklMs, XUMHYECKas CB3b,
TEIIOBOM 3P EeKT peakiiu, MOJib, MOJISPHBIA 00BEM, PaCTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
JNEKTPONIUTHYECKAsT JUCCOLMAIUS, PEaKIMM HOHHOrO0 OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBECHE, OOpaTHUMbIE W HEOOpaTHMbIe pPEaKIHMU, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peaKiuu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJECHHE, AaJlJIOTPOIIUS,
aM(OTEepHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, HOHHAs, METAJUTMYECKasi), KpUCTATIINIECKast
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peakIHH, MpeleiabHO
nornycrumas konuentpanus I1/1K Bemecrsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHATH 3TH NOHATHUSA [IPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [IJIsl COCTaBieHHsI (POpPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;
OTpEeNATh BAJIGHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX DSJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEIECIEHHOMY KJIAcCy COEIMHEHUH IIO0
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEelIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbica [lepuonnueckoro 3akona [[. WM. MenaeneeBa u JIE€MOHCTPUPOBATH €r0
MOHMMAaHUE: OINKCHIBATH M XapaKTepu3oBaTh TaOnmuuHyio (opmy Ilepuogmueckoil cucTeMbl
XUMUYECKHUX DJIEMEHTOB: Pa3jIM4aTh MOHATHS «TJIaBHas moarpynna (A-rpyrma)» u «rmododHas
noarpynna (b-rpymmna)», Mansle U OONbLINE TEPUOMABI, COOTHOCUTH 00O3HAYEHUS, KOTOPHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIo JIEKTPOHOB U pacHpeiesieHHe UxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajiblX MEPUOJOB UM TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;
KJIaCCU(UIIUPOBATh XMMHUUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUN
(Mo 4ucIy M COCTaBy Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIMME U CrenuuUecKkue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias ONMUCAHUE PUMEPAMH MOJEKYIISIPHBIX U MOHHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;
COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKON JTUCCOIMAIIMU KUCIIOT, IIeJI0Uel U COJIeH, IOJIHbIE U
COKpaIIEHHbIE YPaBHEHMSI PEaKIMil HMOHHOTO OOMEHa, YpaBHEHUS pPEaKLMH, MOATBEPHKAAIOIINX
CYILIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y BEIIECTBAMU PA3IUMYHbBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUii MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCa ITUX PeaKIINi;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKHUX MPEBPAIICHHUI B Pa3IMYHbBIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa Mo (opMyse COeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;
coOroaaTh MpaBuUiia MOJB30BAHUS XUMUYECKOU MOCYI0N ¥ J1abopaTOpHBIM 00OpyIOBaHUEM, a
Tak)Ke MpaBuiia 0OpallleHus C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYUYEHUI0O U COOUPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmMaka M yrieKucioro rasa);
MPOBOJIUTh PEAKLMH, MOATBEP)KIAIOIINE KAueCTBEHHBIM COCTAaB pa3iUYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHUA-, OpOMHA-, HOAHMA-, KapOoHat-, docdar-, cUIMKar-,



cynbhar-, TUAPOKCHUA-HUOHBI, KATHUOHBI aMMOHHSI ¥ HOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIC OTNIEPALIMU MBICIUTEIBHOU AEATEIHLHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
0000111eHIe, CUCTeMaTU3allMIO, BBISIBJICHHE NMPUYUMHHO-CIICJCTBEHHBIX CBSI3€H — JJIS U3y4eHUs
CBOMCTB BEIIECTB M XHMHYECKUX pPEaKIMi, ECTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS —
Ha0JI0/IeHUE, U3MEPEHNE, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
No HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbI KomnnuectBo yacos ‘ DnexTpoHHbIe (U POBLIE)
n/m Bcero| Konrponsnsie | IlpakTnueckune 00pazoBaTeIbHbIEe PECYPCEI
paboThI paboThI
|Pa3)1eJ1 1. IlepBoHaya bHble XUMHYECKHE TIOHATHS
1.1 |[Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2 bubnmnoreka [JOK
JeSITEIIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c

1.2 |BemecTBa 1 XMMHUYECKHE PEAKIIUU 15 1 bubnanoreka HOK
https://m.edsoo.ru/7f41837¢c

|I/ITOro 0 pasaeny H 20 H

|Pa3)1e.11 2. BaxkHeiiluue npecTaBuTeIM HEOPraHNYeCKNX BellecTB

2.1 |Bo3nyx. Kucnopon. Ilonsitie 06 okcugax 6 bu6mmoteka LIOK
https://m.edsoo.ru/7f41837¢c

2.2 |[Bomopon.IloHsiTHE O KUCIOTaX U COMSAX 8 1 bu6nunorexa [IOK
https://m.edsoo.ru/7f41837c

2.3 |[Bona. PactBopsl. [TonsiTie 06 0CHOBaHUAX 5 1 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COSTMHEHHUN 11 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢c

Wroro no paszneny H 30 H

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuyeckux 3j1eMeHToB /. U. MenpaesieeBa. CtpoeHue aTomoB. XMMUYECKAs CBSA3b.
OKHCINTEbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1 |[lepuonnyeckuii 3akoH u [lepuoauueckas cucrema 7 bu6muorexa [JOK
xumudeckux 3aementoB JI. M. Menneneea. CtpoeHue aToma https://m.edsoo.ru/7f41837c

3.2 |[Xumnueckas cBa3b. OKHUCIUTEIBHO-BOCCTAHOBHUTEIbHEIE 8 1 bubanoreka [JOK
peaxkuuu https://m.edsoo.ru/7f41837c

Wroro no pazneny 15 bu6muoreka [JOK
https://m.edsoo.ru/7f41837¢c
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Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI ‘ KonmuaectBo yacos ‘ DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero| Konrponsnsie | IlpakTnueckne 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
IOBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 [ 5 I
9 KJIACC
Ne HanmveHnoBaHue pa3ienoB U TeM IPOrpaMMBI ‘ KonuuectBo yacos DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero| KonTponbHbie [IpakTHyecKue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThI
|Pa311e.11 1. BemecTBO M XUMHMYECKHE PeaKIUHN
1.1 |IloBTOpeHue u yriayOjaeHHe 3HaHUI OCHOBHBIX pa3zieioB 5 1 bubmuoreka [IOK
Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKITHi 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 |[DnexTponuTHyecKas AUCCOoUanus. XHMHIECKUE PEaKIINH B 8 1 1 bubnuotexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
|I/ITOro 10 pa3jeiy H 17 H
|Pa3zle.11 2. HeMmeTa/JIBI M HX cCOeTMHEHHS
2.1 ||OO0mas xapakTepuCcTUKa XUMUYECKHUX 37eMeHTOB VIIA- 4 1 bubmuoreka [JOK
rpymmbl. ['agoreHs https://m.edsoo0.ru/7f41a636
2.2 ||OO0mas xapakTepuCcTUKa XUMUYECKHX 3J1eMeHTOB VIA- 6 bubmuoreka [JOK
rpymmbl. Cepa u e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
2.3 ||O0mmas xapakTepuCTHKAa XHMUYECKHUX 3JIEeMEHTOB V A- 7 1 bu6muoreka [JOK
rpymnsl. A30T, pochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||OO0mas xapakTepuCTUKa XUMUYECKHUX 371eMeHToB [VA- 8 1 2 bubmmorexa [JOK
rpyMIbl. YTIEpOI ¥ KPEMHHH U UX COCIUHCHHS https://m.edsoo.ru/7f41a636
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No
/o

HanmenoBanme pasaciioB U TEM IIpOTrpaMMBbI

KomngecTBo yacos

DnekTpoHHbIE (IU(PPOBHIE)

Bcero| KonTponbsHbie [IpakTHyeckue 00pa3oBaTENBHbIE PECYPChI
paboThI paboThI

|I/IT0ro 110 pa3eny H 25 H

|Pa3ne.11 3. MeTra/LIbI H MX COeANHEHUS

3.1 ||O0mue cBOMCTBA METAILIOB 4 bu6nmorexa [IOK
https://m.edsoo.ru/7f41a636

3.2 ||Baxwueiimme MeTaaIbl U KX COSIUHEHUS 16 1 2 bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

|I/IT0r0 10 paszeny H 20 H

|Pa3)1eJ1 4. XuMus M OKpy:Kamoumas cpeaa

4.1 |BemectBa u MaTepuabl B )KM3HHU Y€IOBEKa 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a636

|I/IT0ro 10 paszeny H 3 H

PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 | 7 |
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
No Tema ypoka KonnuectBo yacon ‘ Hara DIIEeKTpOHHBIE P POBBIC
/1 Beero| Kontponbheie | Ipaktiueckue | M3Y4eHHS 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboTbI
1 |[Ipeamer xumun. Pob XumMuM B )Xu3HH YenioBeka. Tena 1 04.09.2023 |[bubnuoreka IIOK
1 BEIIeCTBA https://m.edsoo.ru/ff0d210c
2 |[TonsTHE O METOJAX MO3HAHUSA B XUMUHU 1 06.09.2023 |[bubnuoreka IIOK
https://m.edsoo.ru/ff0d227e
3 |IIpaktuueckas pabota Ne 1 «IIpaBumna paboTsl B 1 11.09.2023 || bubaunorexka [JOK
nabopaTopuu U MPUEMBI 0OpaIEHUS ¢ JTa00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
4 |Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus 1 13.09.2023 ||bubauoreka LIOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 |[IpaxTtuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha 1 18.09.2023 ||bubmuotexa LJOK
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJEKYIIBI 1 20.09.2023 ||bubmmotexa LJOK
https://m.edsoo.ru/ff0d2a6¢
7 |[Xumuueckue 3eMeHThl. 3HaKU (CHMBOJIBI) XUMUYECKIX 1 25.09.2023 ||bubnuotexa [{OK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTble U ClOXKHBIE BElleCcTBa 1 27.09.2023 ||bubnuotexa LJOK
https://m.edsoo.ru/ff0d2a6c
9  ||ATOMHO-MOJIEKYJISIPHOE YICHHE 1 02.10.2023 ||bubmuoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XMMUYCCKas 1 04.10.2023 | budnmoreka [JOK
dbopmyra. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHuTeabHAs aTOMHas Macca. OTHOCHUTEIbHAS 1 09.10.2023 | bubnmoreka [IOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
|12 HMaCCOBaﬂ J0JIsl XMMHUYECKOTO DJIEMEHTA B COCTMHEHUI H 1 H H H 11.10.2023 HBI/I6J‘II/IOTCKa LIOK
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No Tema ypoka KonnuectBo yacon ‘ Hara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontponbheie | Ipaktiueckue | H3Y4eHHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbI
Ll I [ ||https://m.edsoo.ru/ff0d350c
13 |[KommuectBo BemecTBa. Mok, ModsipHas Macca 1 16.10.2023 ||bubauoreka LIOK
https://m.edsoo.ru/ff0d5230
14 || ®usnyeckne U XUMHYCCKUE SBICHUS. XUMHAYECKas 1 18.10.2023 ||bubimoteka IIOK
peaKiust https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku U ycaOBHsI MPOTEKAHMS XUMUYECKHUX peakiuii | 1 23.10.2023 ||bubnuotexa [{OK
https://m.edsoo.ru/ff0d3al6
16 |[3aK0H COXpaHEHHS MACChI BEIIECTB. XMMHUYCCKHE 1 25.10.2023 |[bubmuoreka [JOK
ypaBHECHUS https://m.edsoo.ru/ff0d3b88
17 ||BeramnciieHust KOJIM4ecTBa, MACcChl BEIIECTBA 10 1 08.11.2023 | bubauoreka [JOK
YPaBHEHHSIM XUMHUYECKHX PEAKLIUt https://m.edsoo.ru/ff0d5708
18 |Knaccudukanus XuMHUUECKUX peakluil (COeqUHEeHNs, 1 13.11.2023 ||bubmuotexa LJOK
pasioKeHus, 3aMeIIeHUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JJoMOHOCOB — yu&HBIH-3HIUKIONEIUCT. 1 15.11.2023 ||bubmuotexa [JOK
O0001ICcHHE ¥ CUCTEMAaTH3aIMs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 |KontpombHas pabora Nel mo teme «BemecTBa u 1 1 20.11.2023 ||bubmmotexa LJOK
XUMHAYECKHE PEAKIIAN) https://m.edsoo.ru/ff0d4290
21 |Bo3agyx — cmech razos. CocraB Bo3nyxa. Kuciaopog — 1 22.11.2023 ||bubnuotexa LJOK
3JIEMEHT U TPOCTOoe BernecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®usuueckre U XMMUYECKHE CBOMCTBA KUCIOPOIa 1 27.11.2023 ||bubnuotexa LJOK
(peaxiuu okucieHus:, ropenue). [ToHsaTHEe 00 OKCHIaX https://m.edsoo.ru/ff0d4614
23 ||Crioco0ObI moTydeHHs KUCIIOpoa B TaOOpaToOpuu 1 1 29.11.2023 ||bubmuoteka [{OK
IPOMBIIIIEHHOCTH. [IpumMeHenune kucnopoaa https://m.edsoo.ru/ff0d497a
24 | TennoBoi 3¢hpeKkT XMMUIECKOH peakIiu, TOHATHE O 1 04.12.2023 |bubanoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKLIUAX
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No Tema ypoka KonnuectBo yacon ‘ Hara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontponbheie | Ipaktiueckue | H3Y4eHHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbI
25 |TomnmBo (He(Th, yrois U MeTaH). 3arpsi3HeHue Bo3ayxa, || 1 06.12.2023 |bubaunoreka LIOK
CIIOCOOBI €r0 MPEI0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaktuueckas pabora Ne 3 mo teme «llomydenue u 1 1 11.12.2023 ||bubmmotexa LJOK
coOMpaHue KUCIOPO/Ia, U3yIEHUE €ro CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 | Bomopox — snmeMeHT u npoctoe BemecTBo. Haxoxaenue|| 1 13.12.2023 ||bubauoreka [IOK
B IIPUPO/JIC https://m.edsoo.ru/ff0d4dd0
28 | ®u3nueckue M XMMHYECKHE CBOMCTBA BOJOPOIA. 1 18.12.2023 ||bubmmotexa LJOK
[TpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |[ToHsATHE O KUCIOTAX U COJIAX 1 20.12.2023 |[bubnuoreka IIOK
https://m.edsoo.ru/ff0d50d2
30 ||Crioco6sI monmyueHust BOAOPOAa B 1aboparopuu 1 25.12.2023 ||bubnuoteka [{OK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTtuueckas pabora Ne 4 o teme «llomydenue u 1 1 27.12.2023 ||bubmmotexa LJOK
coOupaHue BOJIOPO/Ia, M3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 ||MonsipHbIif 00BEM Ta30B. 3aK0H ABOTAIPO 1 10.01.2024 ||bubmmoTtexa LJOK
https://m.edsoo.ru/ff0d542e
33 |[Beruncienus o0béMa, KOIMYECTBA BelecTBa razamo ero | 1 15.01.2024 ||bubauoreka [IOK
M3BECTHOMY KOJIMYECTBY BELIECTBA UIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 ||Berancienus 00bEMOB ra3o0B 110 YpaBHEHHIO peakiun Ha || 1 17.01.2024 ||bubmmoTteka LJOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHH ra30B https://m.edsoo.ru/ff0d5708
35 ||®usnueckue U XMMHUYECKUE CBONCTBA BOBI 1 22.01.2024 |bubnuoteka IIOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBanwmii. [lonsiTHE 00 MHIMKAaTOpax 1 24.01.2024 | bubnuotexa LJOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBopuTens. HackimeHHable n 1 29.01.2024 || bubnmotexa [JOK

HCHACBIIICHHBIC paCTBOPHI. MaccoBas J0JIs1 BEUICCTBA B

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
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No Tema ypoka ‘ KonnuectBo yacon ‘ Hara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontponbheie | Ipaktiueckue | H3Y4eHHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbI
| |pacreope L | | |
38 |[Ipaktrueckas padota Ne 5 mo teme «IIpuroroieHue 1 1 31.01.2024 ||bu6nmoreka [JOK
PacTBOPOB C ONPEICIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 |[KontponbHas pabota Ne2 o teme «Kucnopon. 1 1 05.02.2024 | bu6nuoteka [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 |Okcupmsl: cocTaB, KiIaccu(UKAIHsI, HOMCHKIATypa 1 07.02.2024 ||bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e
41 |[lomyuyeHue U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, 1 12.02.2024 ||bubmmotexa LJOK
OCHOBHBIX U aM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 |OcHoBaHMs: cOCTaB, Kiaccudukals, HOMEHKIATypa 1 14.02.2024 || bubaunorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 |[[TomydeHue U XMUMUYECKHE CBOWCTBA OCHOBAHMIA 1 19.02.2024 ||bubmmotexa LJOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, KjJaccupuKaIus, HOMEHKIATypa 1 21.02.2024 ||bubmmoteka [{OK
https://m.edsoo.ru/ffOdfee2
45 |[ITonmyueHue ¥ XUMUYECKHE CBOMCTBA KHCIIOT 1 26.02.2024 | bubnuotexa LJOK
https://m.edsoo.ru/ffOdfee2
46 ||Conm (cpemHHe): HOMEHKIIATYpa, CIIOCOOBI IOTYICHHUS, 1 28.02.2024 || bubmmotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[IpaxTuueckas padota Ne 6. Pemenue 1 1 04.03.2024 || bubmmoteka [JOK
AKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUIY
48 |lenernyeckas CBSI3b MEXIY KJaccaMi HEOPTaHUIECKHX 1 06.03.2024 || bubmmoteka [JOK
COeTMHEHU I https://m.edsoo.ru/00ad9a50
|49 ”0606H_[€HI/IG U CUCTEMATHU3AaIUs 3HAHUN H 1 H H H 11.03.2024 HBI/I6JII/IOTeKa [HOK



https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e
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No Tema ypoka ‘ KonnuectBo yacon ‘ Hara DIIEeKTPOHHBIE UPPOBHIC
/1 Beero| Kontponbheie | Ipaktiueckue | H3Y4eHHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbI
Ll [ [ I [ ||https://m.edsoo.ru/00ad9ch?2
50 |[KontposnbHas padota Ne3 o teme "OCHOBHBIE KIIACChI 1 1 13.03.2024 ||bubimoteka [IOK
HEOPraHUYeCKUX COCIUHCHUIT" https://m.edsoo.ru/00ad9ela
51 |[lepBble MOMBITKU KIACCUPUKAIMA XUMUIECKIX 1 18.03.2024 ||bubmmotexa LJOK
asieMeHTOB. [ToHsTHE O TPyIaxX CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepunoanueckuii 3akoH u [lepuoandeckas cucrtema 1 20.03.2024 |bubmnoreka [JOK
xuMmudeckux 3aementoB J1. M. Menpesneena https://m.edsoo.ru/00ada52c
53 |[Ilepuoabl, rpynmbl, HOATPYIIBI 1 01.04.2024 | bu6nuoteka [IOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tombl 1 03.04.2024 ||bubmuoreka [{OK
https://m.edsoo.ru/00ada342
55 ||[CtpoeHue 21eKTPOHHBIX 000JI0YE€K aTOMOB 2JIEMEHTOB 1 08.04.2024 | bu6muoteka [IOK
[Mepuomnueckoii cuctemsr J{. . Menaencesa https://m.edsoo.ru/00ada6bc
56 | XapakTeprcTHKa XUMUYECKOTO JIEMEHTA IO €ro 1 10.04.2024 ||bubmuotexa LJOK
nojioxkenuto B [lepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
57 |3nauenue Ilepuonuueckoro 3akoHa ajs pa3BuTHs Hayku || 1 15.04.2024 ||bubmuotexa LJOK
u npaktuku. . . MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
rpakJaHUH
58 ||DneKTpoOTpHULIATEIEHOCT ATOMOB XUMHUYECKHUX 1 17.04.2024 ||bubmuotexa LJOK
JIIEMEHTOB https://m.edsoo.ru/00adaab8
59 |MonHas xuMHuuecKas CBs3b 1 22.04.2024 |bubnuoreka [IOK
https://m.edsoo.ru/00adac34
60 ([KoBayleHTHas OJSIPHASI XUMUYECKAsI CBSI3b 1 24.04.2024 ||bubmmoteka [{OK
https://m.edsoo.ru/00adaab8
|61 ”KOBaJIGHTHaSI HETOoJsIpHAsi XUMHUYECKasi CBS3h H 1 H H H 29.04.2024 HBI/I6JII/IOTeKa HOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

No Tema ypoka ‘ KonnuectBo yacon ‘ Hara DIIEeKTPOHHBIE UPPOBHIC
n/n Beero| Kontponbheie | Ipaktiueckue | H3Y4eHHs o0pazoBaTeNIbHBIE PECYPCHI
paboThI paboTbI
Ll [ [ I [ |https://m.edsoo.ru/00adaab9
62 |CrerneHb OKHCIICHUS 1 06.05.2024 | bubmmoreka [IOK
https://m.edsoo.ru/00adae28
63 ||OxucIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 08.05.2024 | bu6mmoteka [JOK
https://m.edsoo.ru/00adb076
64 | OkuciIuTenr U BOCCTAHOBUTEIIH 1 13.05.2024 ||bu6imoteka [IOK
https://m.edsoo.ru/00adb076
65 |[KonrponwsHas padora Ned mo teme «CTpoeHHe aToma. 1 1 15.05.2024 || bubaunorexka [JOK
XHUMHUYECKas CBSI3b https://m.edsoo.ru/00adb486
66 |PesepBHbIil ypok. O000IIEHNE H CUCTEMATH3AIIHS 1 20.05.2024 || bubmmotexa LJOK
3HaHUH https://m.edsoo.ru/00adb33c
67 |Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3ALIHS 1 22.05.2024 | bubnuotexa LIOK
3HaHH https://m.edsoo.ru/00ad9ch?2
68 |Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3ALIHS 1 24.05.2024 | bubnuotexa LJOK
3HaHHH https://m.edsoo.ru/ff0d61c6
|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 [ 4 [
9 KJIACC
Ne Tema ypoka ‘ KonngectBo yacoB ‘ Hara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero|| KontponsHbie || [paktuueckue || H3YdeHus o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |[lepuonnueckuii 3akoH. [lepuonuueckas cucrema 1 04.09.2023 | bubnuorexa LIOK
xuMH4YecKkux 3memenToB J. . Menaencea https://m.edsoo.ru/00adb59e
2 |3aKkOHOMEpPHOCTH B U3MEHEHHH CBOWCTB XUMHUYECKUX 1 06.09.2023 | bubmmoreka [IOK
9JIEMEHTOB NEPBBIX TPEX NEPUOJIOB https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
3 |[Knmaccudukanus u HOMEHKIATypa HEOPTaHUIECKUX 1 11.09.2023 |[bubauoteka [{OK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 |[Buabl XUMHYECKOM CBSI3U U TUIIBI KPUCTAIUTHYECKHUX 1 13.09.2023 |[bubnuoreka IIOK
peméToK https://m.edsoo.ru/00adbac6
5 |[KontponbHas padota Ne 1 mo reme «IloBTopenue u 1 1 18.09.2023
yriayOieHne 3HaHUH OCHOBHBIX Pa3/ieioB Kypca 8 Kiiaccay
6 |[Knaccudukarus XUMAYECKUX PEAKIUN 110 Pa3IMIHbIM 1 20.09.2023 ||bubmmoTteka [TOK
pU3HAKaM https://m.edsoo.ru/00adbch0
7 |Ilonarue o ckopocTu XuMuyeckoi peakuuu. [lonstue o 1 25.09.2023 | bubnmoreka LIOK
FOMOTCHHBIX U F€TEPOrCHHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
8 |[[TonsTHE O XMMHUYECKOM paBHOBEeCUHU. DaKTOPHI, 1 27.09.2023 | bubaunoreka [IOK
BJIMSIONINE HAa CKOPOCTh XUMHYECKOH PEaKIuK U https://m.edsoo.ru/00adc28c
HOJIOKEHNE XUMUYECKOTO PAaBHOBECHS
9 ||OkHcANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU 1 02.10.2023 | bubnuorexa [IOK
https://m.edsoo.ru/00adcade
10 | Teopus snekTponautudeckoit nuccoruanuu. CUIbHbIE U 1 04.10.2023 | bubnuorexa [LIOK
ci1a0ble 3JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |[MonHbIe ypaBHEHUS peakuit 1 09.10.2023 | bubmmoreka [IOK
https://m.edsoo.ru/00add448
12 || XuMuuecKue CBOMCTBA KHUCIOT U OCHOBAHMH B CBETE 1 11.10.2023 |[bubmuoreka [JOK
HPE/ICTABICHUIN 00 AIIEKTPOIUTHICCKON TUCCOIMAIIN https://m.edsoo.ru/00add5d8
13 | Xumuueckue cBoiicTBa cojeil B CBeTe NpeACTaBICHUNA 00 1 16.10.2023 |[bubaunoreka [IOK
9JIEKTPOTUTUIECKOMN TUCCOIIHAIINN https://m.edsoo.ru/00add8b2
14 |IlonsTHeE O rUApOIU3E coeit 1 18.10.2023 |[budnmoreka [IOK
https://m.edsoo.ru/00add9d4
|15 HO6061ueHHe U CHCTEeMaTHU3allus 3HAHUH H 1 H H H 23.10.2023 HBH6J1H0TeKa [HOK



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
| | | I I |Ittps://m.edsoo.ru/00addd12
16 |[Ipaktuueckas padora Ne 1. «Pemienue 1 1 25.10.2023 ||bubauorexa [JOK
IKCIIEPUMEHTAILHBIX 33141 https://m.edsoo.ru/00addbfa
17 |[KonrtponpHas pabota Ne2 1o teme «DIeKTPOIUTHUECKAS 1 1 08.11.2023 | bubmmorexa [LIOK
JECCOIMaIs. XUMUYECKUE PEAKI[UK B PACTBOPAX» https://m.edsoo.ru/00addecO
18 ||OOmias xapakTepucTUKa raloreHoB. XUMUYecKue cBoiictea | 1 13.11.2023 |[bubnuoteka [IOK
Ha [pUMepe xJiopa https://m.edsoo.ru/00addfe2
19 | XnopoBomopoa. ComnsiHast KMCJIOTa, XUMHYECKUE CBOMCTRBA, 1 15.11.2023 |bubmuoreka [JOK
HOJTy4eHHE, TPUMEHECHUE https://m.edsoo.ru/00ade104
20 |[IpaxTrueckas padora Ne 2 o teme «llomydyenune consHoit 1 1 20.11.2023 | bubaunoreka LIOK
KUCIIOTBI, H3y4eHHE €€ CBOWCTBY» https://m.edsoo.ru/00ade348
21 |BbruncieHus Mo ypaBHEHUSAM XUMHUUECKUX PEAKIUH, eCiIH 1 22.11.2023 | bubaunoreka [IOK
OJIH U3 PEarcHTOB JlaH B M30BITKE https://m.edsoo.ru/00ade488
22 ||O61mas xapakTepucTuKa 31eMeHTOB VIA-rpynmsl 1 27.11.2023 | bubaunoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||AyoTporHble MOAU(PUKAIIUN cepbl. HaxoxaeHne cephl u 1 29.11.2023 ||bubmmoteka [JOK
e€ coemMHeHNUH B IpUpoie. XMMUYECKHE CBOWCTBA CEePhI https://m.edsoo.ru/00ade64a
24 ||CepoBoaopo, cTpoeHue, GU3NIECKUE U XUMUIECKHE 1 04.12.2023 || bubanorexa [JOK
CBOWCTBA https://m.edsoo.ru/00ade802
25 ||Okcunsl cepsl. CepHast KUCIIOTa, GU3UYECKUE U 1 06.12.2023 | bubnuorexa LIOK
XHUMHYECKHE CBONCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
26 |[XuMHYeCKHe PeaKIuy, JISKAIUEe B OCHOBE 1 11.12.2023 |[bubnuoreka IIOK
HPOMBIIIJIEHHOTO CII0C00a MOTYYEeHUsI CEPHOU KUCIIOTHI. https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH Cepbl
|27 HBHqﬂcneHHe MaccOBOM JIOJIM BBIX0J1a IPOAYKTA PEAKIINU H 1 H H H 13.12.2023 HBI/I6JII/IOTeKa [HOK
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

| I I | Ittps://m.edsoo.ru/00adec8a

28 ||O0mas xapakTepUCTHKA JIEMEHTOB VA-rpynmbl. A30T, 1 18.12.2023 |[bu6nuoreka [JOK
pacrpocTpaHeHHe B IpUpPoie, GU3NICCKUE U XUMHUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 ||AMMuak, ero (pU3NYeCKue U XMMUIECKHUE CBOMCTBA, 1 20.12.2023 ||bubmmorexa [IOK
HOJIyYCHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004

30 |[[TpakTuueckas padbota Ne 3 o reme «llomydenue ammuaka, || 1 1 25.12.2023 ||bubmmoteka [JOK
U3y4YECHHUE €r0 CBOWCTBY https://m.edso0.ru/00adf180

31 ||A3oTHas kucioTa, €€ GU3NIECKUe U XUMUICCKUE CBOWCTBA 1 27.12.2023 ||bubmmoteka [JOK

https://m.edsoo.ru/00adf306

32 |[Mcnonp30BaHKE HUTPATOB M COJIEH aMMOHHUS B Ka4eCTBE 1 10.01.2024 | bubaunoreka [IOK
MHHEPAIBHBIX yI00peHHd. XUMHUYECKOE 3arpsi3HCHNE https://m.edsoo.ru/00adf518
OKpY’Karollel cpeabl COeANHEHUSIMU a30Ta

33 ||[Dochop. Oxcun pochopa (V) u pocdopnas kuciora, 1 15.01.2024 | bubaunoreka [ITOK
(pu3ryecKre 1 XMMUYECKHE CBONCTBA, TOTYyYCHUE https://m.edsoo.ru/00adf68a

34 |[Mcnonp3oBanue (pocdaroB B KayecTBE MUHEPATBHBIX 1 17.01.2024 | bubaunoreka [IOK
y1o0peHuii. 3arpsisHeHre IPUPOIHOH cpeisl hocharamu https://m.edsoo.ru/00adfc20

35 ||Yrmepon, pacpocTpaHeHue B MpUpoje, pu3udeckue u 1 22.01.2024 | bubmmoteka [TOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c

36 ||Oxcunsl yriepoaa, ux Gu3n4ecKkre U XUMHUECKUEe 1 24.01.2024 | bubamnoreka [IOK
CBOMCTBa. DKOJIOTHYECKUE MPOOIIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00adfebe
okcuioM yrieposa (IV)

37 ||YroybHas KACI0TA U €€ COJIH 1 29.01.2024 ||bubauoteka [JOK

https://m.edso0.ru/00ae006¢

38 |[[Ipaktuueckas padota Ne 4 o reme "[lonyuenue 1 1 31.01.2024 | bubaunoreka LIOK

yriIekucaoro raza. KauectBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
[ Jmon | | |
39 |[llepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX 1 05.02.2024 || bubnuoteka [IOK
KaK O COSIMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 |KpeMHuii 1 ero coeMHEHHS 1 07.02.2024 | bubmmorexa [LIOK
https://m.edsoo.ru/00ae080a
41 |[Ipaxtuueckas padora Ne 5. Pemenue skciepuMeHTanbHbIX || 1 1 12.02.2024 |[bubnuotexa [IOK
3aja4 1o Teme «BakHeiIe HeMeTaibl U UX COCAMHEHUSD) https://m.edsoo.ru/00ae0bf2
42 |[KonTtpoabsHas padora Ne3 o teme «BaxHeinme 1 1 14.02.2024 |bubnuotexa [IOK
HEMETAJLIBI U MX COCTUHCHHS https://m.edsoo.ru/00ae0e18
43 ||O0mras xapaKTepUCTHKA XUMUYCCKUX FIICMEHTOB — 1 19.02.2024 |[bubmmoteka [IOK
MeTauIoB. MeTayuindyeckast CB3b U MEeTaTHIecKas https://m.edsoo.ru/00ae103e
KpUcTauIMdeckas pemeérka. Gusnyeckne cBONCTBa
METAaJIJIOB
44 | XuMH4yecKHre CBOMCTBA METAIIOB. DJIEKTPOXUMHUECKHI 1 21.02.2024 | bubaunoreka [IOK
psLT HAIIPSDKCHU I METaJIOB https://m.edso00.ru/00ae1156
45 ||O6mue cocoObl momyyeHus: MeTaioB. CIaBbl. 1 26.02.2024 | bubmuoteka [IOK
BbIuricieHus 10 ypaBHEHUSM XMMHUYECKUX PEaKIUi, eClid https://m.edso00.ru/00ae1156
OJIUH U3 PEareHTOB COAEPXKUT MPUMeECH
46 |IToHsiTHE O KOPPO3UH METAJUIOB 1 28.02.2024 | bubnmnoreka [IOK
https://m.edso0.ru/00ae1278
47 |[IlenouyHbIE METAIIIBI 1 04.03.2024 || bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 || OkcuIbl ¥ THAPOKCHIBI HATPHUS M KaTUs 1 06.03.2024 || budnuoteka [IOK
https://m.edsoo.ru/00ae14b2
49 |[[I{enouyHO3eMEIbHBIE METAIIBI — KAJIBITUH ¥ MarHUi 1 11.03.2024 |bu6nuoreka [IOK

https://m.edsoo.ru/00ae15e8
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No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IU(PPOBHIE
/1 Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3oBaTeNbHbBIC PECYPCHI
paboThI paboThI
50 |[BaxHeilmue COSMHEHMS KATbIIHS 1 13.03.2024 |[bubmuoteka [{OK
https://m.edsoo.ru/00ae15e8
|51 |O6o6meHHe ¥ CHCTEMAaTH3alusl 3HAHUI ‘ 18.03.2024 |
52 |XK€cTroCcTh BOJBI U CIIOCOOBI €€ yCTpaHSHUS 20.03.2024 | bubmmoteka [IOK
https://m.edso00.ru/00ae1886
53 |[[IpakTuueckas pabota Ne 6 o reme "YKECTKOCTH BOJBI U 1 1 01.04.2024 || bubaunorexa [JOK
METOJIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||AmromMuHuMiA 1 03.04.2024 || bubmuoteka [IOK
https://m.edsoo.ru/00aelc64
55 ||AM(oTepHBIC CBOMCTBA OKCHJIA U THIPOKCHIA 1 08.04.2024 || bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
56 |Keneso 1 10.04.2024 |bu6nuoreka [JOK
https://m.edso0.ru/00ae1d86
57 ||Okcunsl, runpokcuabl u conu xxenesa (1) u xenesa (I11) 1 15.04.2024 |[bubnuotexa [IOK
https://m.edsoo.ru/00ae35e6
|58 |O6o6meHHe ¥ CHCTEMAaTU3allus 3HAHUI ‘ 17.04.2024 ‘
59 |[[TpakTudeckas padorta Ne 7. Perenne sKcriepuMeHTATbHBIX 1 22.04.2024 | bubmmoteka [JOK
3a1a4 1Mo TeMe «BakHeNIe MeTauIbl 1 X COEIUHEHUS https://m.edsoo.ru/00ae3de8
60 |BeruucieHus 1Mo ypaBHESHUSAM XUMUYCCKUX PEAKITUH, €CITN 1 24.04.2024 | bubmmoteka [JOK
OJIMH U3 PEareHTOB J]aH B U30BITKE WM COACPIKHUT MIPUMECH. https://m.edso00.ru/00ae1750
Brruucnenus MaccoBOM A0 BBIXOJA IPOAYKTA PEAKIUN
|61 |O6o6n1eHHe M CUCTEMATH3AaINs 3SHAHUHA ‘ ‘ 06.05.2024
62 |KonTtpompHas padoTa Ned4 o Teme «BaxxHeiine MeTauibl 1 08.05.2024
U UX COCTUHEHUS
63 |[BemiecTBa 1 MaTeprabl B IOBCETHEBHOM JKU3HH YEIIOBEKA 1 13.05.2024 |[bubnuoteka IIOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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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
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
/1 Beero| Koutpomsheie || Ipaxtiueckue || U3Y4eHHs o0pa3oBaTeNbHbBIC PECYPCHI
paboThI paboThI
64 | Xumuueckoe 3arpsa3HEHUE OKPYKAIOIIEH Cpelibl. 1 15.05.2024 | bubaunoreka LIOK
Xumuueckue npouspozcrsa Camapckoit 001acT, ux https://m.edsoo.ru/00ae4270
BIIMSTHUE HA OKPYKAIOIIYIO CPEIY.
65 ||Poap XuMuM B pelIeHUH SKOJOTHUYECKHUX TTPOOIeM 1 20.05.2024 | bubnuoteka [IOK
https://m.edsoo.ru/00ae4270
66 |[Pe3zepBHbIil ypok. OO00IMIEHNE U CHCTEMATH3AIUS 3HAHU T 1 21.05.2024 ||bubaunoreka [JOK
https://m.edsoo.ru/00ae0d0a
67 |[PezepBHblii ypok. O0001IEHUE U cUCTEMAaTH3AIUS 3HAHUT 1 22.05.2024 || bubnmorexa [IOK
https://m.edsoo.ru/00adb33c
68 |[Pe3epBHbIii ypok. OO001IeHNE U cUcTeMaTH3allus 3HaHU I 1 23.05.2024 || bubnmorexa [IOK
https://m.edsoo.ru/00ad9ch?2
|OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 4 [ 7 [
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YYEHUKA

1) Xumus, 8 xiacc/ I'adbpuensa O.C., Octpoymos WN.I'., Cinagkos C.A., AKIIMOHEPHOE
obmrectBo «M3narenscTBo «IIpocBerieHney

2) Xumusi, 9 kinace/ Tadpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmrectBo «M3narenscTBo «IIpocBerieHne)

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1) Meroauueckoe nocoodue. Xumus. 8 kinacce/ ['abpuensu O.C., Octpoymos U.I'., N.B.
Axcénona 1.B.

2) Metoaunueckoe mocooue. Xumust. 9 kimacc/ 'abpuensa O.C., Octpoymos W.I'., 11.B.
Axcénona 1.B.

3) Xumus B TeCcTax, 3a/1auax u ynpaxaeHusx. 8 kinacc/ ['abpuensu O.C., Tpuryouak 1.B.

4) Xumus B TecTax, 3ajadax u ynpaxaenusx. 9 kimacc/ ['abpuensu O.C., Tpuryouax 1.B.

5) Xumust. 8 kinacc. KontponbsHbie u mpoBepounbie pabotel/ 'adpuensu O.C., bepe3kun
[1.H., YmakoBa A.A. u 1p.

6) Xumus. 9 xiacc. Kontponbnsie u npoepounbie padbotsl/ ['abpuensu O.C., bepe3kun
[1.H., YmakoBa A.A. u np.

7) Xumus. 8 Kjacc: TeXHOJIOrH4ecKre KapThl ypokoB o yueoHuky O.C 'abpuensna/
Koncrantusa 1.B.

8) Xumus. § Ki1acc: TEXHOJIOTHUECKHUe KapThl ypokoB o yuebuuky O.C ["abpuensna/
Npanosa H.B.,JIs6una O.I'., [Tunsaukosa H.H. u np.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) http://lwww.alhimik.ru. TIpeacrarieHsl ciaeayromnme pyoOpuKn: COBETbl aOUTYPUCHTY,
YUUTENI0 XUMHUH, O0bIlasi Ho00pKa TabIuI] M CIIpaBOYHBIX MaTepuanos, "Becénas xumus'",
HOBOCTH, onumnuansl, "KyHcrkamepa'.

2) http://www.hij.ru. XKypnuan "Xumus v 5ku3Hb" 3aHUMATEIHLHO paccKa3biBaeT 000 BCEM
UHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.

3) http://www.prosv.ru. Ha caiite uzgarensctBa "[Ipocsernienue" npeactaBiaeHbl MOCOOHs
JUIS y4Jaluxcs, B TOM YHUciie JUIsl TOATOTOBKH K UTOoroBoi arrecranuu (OI'D), MeToauueckue
nocoOust ISl yauTelel, HayqdHO-TIOMYJISIpHAS JINTEPATypa M0 XUMHH.

4) http://1september.ru. B sxypnane "1 cenTs10ps" npeacTaBieHo 00JbIIOe KOTHYECTBO
paboT yUeHHKOB, B TOM YHCIIE UCCIIEIOBATEIHCKOTO XapaKTepa.

5) http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MKOIbHBIN OpTa co
CCBUIKaMH Ha 00pa30BaTeIbHBIE CAHTHI IO XUMUH.

6) www.periodictable.ru. COopHHK cTaTeil 0 XUMMUYECKHX 3JIEMEHTaX,
WITIOCTPUPOBAHHBIN OMIMCAaHUEM YKCTIEPUMEHTOB.

7) http://school-collection.edu.ru. Equnas xoyiekius udpoBbIX 00pa3oBaTeIbHBIX

PECypCOB.
8) https://m.edsoo.ru. bubnuoreka [{OK.
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