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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O 00OIIET0 00pa30BaHMs COCTABIICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpenojaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTenbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa mo XuMuM Ja€T MpeJCTaBlIEeHHE O LEsIX, oOmedl crparerun oOy4yeHHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpEAMETa, yCTaHABIHWBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, NMpelycMaTpUBaeT paclipelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YYEHHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4E€OHOIO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3SMOXKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TpeOOBaHU K pe3ysbTaTaM 00ydeHHs] XUMHUH
Ha YpOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO YYEOHOT0 COEPKaHMSL.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (GOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
IpEeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTHUUYECKOI 0€30I1acCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH ISl CAMOPA3BUTHUS U (POPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001ell U (PyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIOCOOHOCTENW 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEUU(UKON HAaydyHOTO MBINUIEHHS, 3aKJIaJblBa€T OCHOBBI LEJIOCTHOTO
B3IJISiJa HA €IMHCTBO IPUPOABI M  4YEJOBEKA, SBISETCS OTBETCTBEHHBIM  3TallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4arOLINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HaY4HBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUM XUMHH 00€CleYMBArOTCS crielu(UKON coiepiaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBISETCS TeJaroruvyecky aJanTHPOBAHHBIM OTPAXKECHUEM
0a30BOM HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O OOIIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaepxaHHusi IporpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCS U3 CHUCTEMBI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— TpeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.



Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumuu
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpu u3yyeHUM XUMUHU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHUpPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO0 XapakTepa, SA3bIka HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUW M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKHU3HH.

[Ipy m3ydyeHMHM XMMHH Ha YpOBHE OCHOBHOIO 00IIEero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
NpUOOpPEH TaKKe LeH, KaK:

— (hopMUpOBaHHE MHTEIUICKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K CamM0O00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO PEIIEHUN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamNpaBICHHOCTh OOYYEHHS Ha CHUCTEMaTHYeCKOe IMPHOOIEHHEe OOyJaromuxcs K
CaMOCTOSATEJIBHOM  ITO3HABATEJIBHOW  JEATENBHOCTH, HAy4YHbBIM  METOAAM  IIO3HAHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrnieueHue YCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYUYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUSA, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHUE JUISl Pa3InYHbIX BUAOB JIEATEIbHOCTH;

— ¢opMupoBaHue 00IIeH PYHKIIMOHATHLHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUPA, UCIONb3ys 3HAHUA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX TMpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

- (hopMupoBaHHe y 00y4arOUIMXCS TYMAHUCTHUECKUX OTHOILEHHH, MTOHUMaHUs LIEHHOCTH
XUMHUYECKHX 3HAHUM JUI BBIPAOOTKU SKOJIOTMYECKH I1EJIeCO00pa3HOro MOBeIeHHs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHECHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBAIIMH K 00yUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIero 00yueHHs.

OO61iee yuCIoO 4acoB, OTBEIEHHBIX JJIS M3YUYEHHS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

ITepBoHayajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YeJIOBEKa. XUMHUs B CUCTeMe HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsaTue o
METO/ax MMo3HaHus B XUMuu. Yuctele BemecTBa U cmecu. CrocoOsl pa3zieneHus cMeceil.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
ITpocTeie 1 Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BajleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENBHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 1011 XMMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KomnuectBo BemectBa. Moabs. MonspHas Macca. B3auMOCBSA3b KOJIMYECTBA, MaccChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl o ¢popmMynaM XUMHUYECKIX COCAMHEHU.

duznyeckue M XUMUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakiuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOM IMOCyA0H, mpaBwiiaMu paboThl B jabopaTopuu U npuémMamu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHUE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacThpaHue caxapa B CTyIKE€, KMIIEHHE U KOHJAEHCAIUs BOJAblI) U XUMUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIeHUH, HabIoaeHne
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aUMO/IEIICTBUE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHuH, B3auMoJjeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEICHHE OUYUCTKH IOBapeHHOM COlM, HaOMIOJeHHe M ONHCaHHe
pe3y/bTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech raszos. CocraB Bozayxa. Kucimopox — aleMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHUe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpOJa.

TeroBoit 3PdexT XUMHUYECKON peakuuHu, TEePMOXMMHMUYECKHE YpaBHEHHS, OK30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »nanmemeHT u mpocroe BemecTBo. Haxoxknenue Bomopoia B IPHUPOJE,
buznyeckne 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbl. Hackimennslie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBas 1ois BeEIllleCTBAa B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpOB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuid. Oxcuapl. Kiaccuduxanus OKCHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpa3zyromue. HomenkmaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3HuecKME M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kuciot. @uU3ndeckue 1 XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosnyuenue kucior.

Comu. Homenknarypa coneii. dusndeckne u xumuyeckue cBoiictBa cojei. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMpE/ICIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KUCIOPOJA, HAOIIOJEHUE B3aUMOJACHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBue Bojopoma ¢ okcuaom Mmeau (I1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIICAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemednros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBble MOMBITKY KIACCUPUKALINN XUMUUECKUX dIIeMeHTOB. [IoHITHE 0 TpyMmax CXOAHBIX
AJEeMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMENbHBIE METaUIbl, TaJOTeHbl, WHEPTHBIC Tas3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmogmdeckas cucreMa XMMHYECKUMX JJIEMEHTOB [l
U. MenneneeBa. KopoTtkonepruoanas u miauHHONEpuoaHas (opmbl [lepuoanueckoil cuctemsl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX danep. M3orombl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKUX A1eMeHTOB [lepuonndeckoil CuCTeMbl
. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA IO €ro IMOJOXKEHUIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U MEPUOIAM.

3nauenne [leprognyeckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKU U NpakTUku. J[. . MeHaenees — y4€Hbll U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETIOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenens okucieHus. OKUCITUTETLHO-BOCCTAHOBHUTENbHBIE peakiuu. [Iporiecchl oOKucIeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OOpas3IOB BEIIECTB METAIJIOB W HEMETaUIOB, B3aUMOJICHCTBUE THUAPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM (rOpeHre, Peakluy pa3oKeHHs], COSIUHEHU).

Meosricnpeomemmnnie ceasu



Peanu3zanus MeXNpeIMETHBIX CBS3EH MPHU M3yUYEHUU XUMHUU B 8 KIIACCE OCYIIECTBIISCTCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHSATHIH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKaLUs, MEPHOANIHOCTh, HAOIIOJACHHUE, OKCICPUMEHT, MOJACIUPOBAHNUE,
U3MEpEHHEe, MOJIENb, SIBJICHUE.

Odusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armochepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIBI, IMOJIE3HbIE
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYecKasi peakuust

ITlepuognueckuit  3akoH. Ilepuoguueckas cucrema XHMHUYECKHMX 2JJI€MEHTOB /I,
U. Menpneneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOMCTB XHMHUYECKHUX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
MI0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XMMHMYECKOM CBS3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHWYECKUX BEIMIECTB. XHMHYECKHE CBOHCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, T€HEeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4eCcKUX peakUuil 1Mo pa3IMyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYacCTBYIOUIMX B pEaKUUH BEUIECTB, MO TEMIOBOMY H(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTu XxuMHueckoil peakiuu. [loHsTne 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanu3e. lloHsatne o XumHueckoM paBHOBecUU. DakTOphbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJIOKEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JJIEKTPOHHBIA OallaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlleHHE YpaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON AMCCOLUALIMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUThl. KaTnonsl,
AQHUOHBI. MexaHu3M [HUCCOIMAllMM BEUIECTB C pA3IUYHbBIMU BHUJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIUTHI.

Peakunnu moHHOro oOMeHa. YCIIOBUSI MPOTEKaHUsS peakluii MOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpeJICTaBICHU 00 3IEeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENISIMHM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJJIOB M HeMeTalyioB (rpadura M anmasza), CIOXKHBIX BeEUIECTB (XJOpUAA HaTpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIIEI0BaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpoLEcca AUCCOLMALUN
KHUCJIOT, IIENOYe U cojedl (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MaTEpUaAJIOB), IPOBEIEHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPHU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX pEaKLUUi Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crenieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBIIIIEHHOIO crnoco0a MojydyeHus cepHo KuciotTbl. I[lpumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CoeIMHEHUM B MpUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmass xapakrepuctuka 3i1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro (pu3ndeckue U XuMUYECKHe
CBOWCTBA, MoJlyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢busznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpEeACTaBUTENs Kijacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmasts xapaktepuctuka 3meMeHTOB |VA-rpynmsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIIEHUS. YTJEepOo/, alIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yraeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHe U MPUMEHEHHEe. JKOJIOTHUECKHe MpoliieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a T100aJIbHOTO TMOTEIUIEHHs KJIMMaTra, MapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, JTWJIEH, AaleTWJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YIJI€BOAOPOJOB (Yrojib, HPUPOJIHBIM Ta3, HEPTh), MPOAYKTHI HUX HepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCTUHEHUI.

Kpemunii, ero ¢usnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPUMEHEHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, ILEMEHT, OCeTOH, Xkene300eToH. I[Ipobrmembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3ll0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (u3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3laMud cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakiuy Ha Cyiab(paT-uOH M HaOJIIOJeHHE MpHU3HaKa e
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W HU3YYEHHE CBOMCTB aMMMaka, IMpOBEICHUE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIEeH KpPUCTANIMYECKUX pEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE [PU3HAKOB UX IMPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKLHUEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «Baxnelimme
HEMETAJUIbl U UX COCTUHEHUS.

Metanibl M X cOeTMHEHUS

OOmiass XapakTepUCTUKAa XUMHUYECKHMX 3JEMEHTOB — METaVIOB Ha OCHOBAaHMM HX
nosio>keHus B [lepuoguueckoit cucteme xumuueckux aeMeHToB JI. 1. MenzaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsI3b M MeETAJNIMYECKas KpUCTasIndecKas
peméTka. OIEKTPOXUMHYECKUH psiji HanpshkeHUM MeraioB. dusnueckne M XUMHUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl MoiaydeHus MeTaysioB. [IoHATHE O KOPpO3UM METAaJUIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CjiaBsl (CTanb, 4YyTryH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenouynsle MeTasuIbL: NONOXKEHUE B [lepnonnyeckoil cucTeMe XMMUUYECKUX 3JIEMEHTOB /.
U. MenneneeBa, cTpoeHHE WX aTOMOB, HaxOXJAeHUE B mpupoje. Pusnueckue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emMenpHbIE METAUIBI MAarHMi M KajublLMi: nosnokeHue B Ilepuonnyeckoit
cucreme xumuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxOXXJACHUE B
npupose. Pu3nueckne U XMMHUYECKUE CBOMCTBA MarHus M Kaiaplus. BakHellne coequHEHUS
KaJbpIus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: mnonoxenue B llepuoanueckoil cucTteMe XHMHYECKHX JJIEMEHTOB [l
W. MenneneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupoje. Puznueckue U XUMUYECKHE
CBOMCTBA aIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B llepuogmyeckoil cucTeMe XUMHYECKHX d3JieMeHTOB /I,
W. MenneneeBa, cTpoeHHUE aTOMa, HaxOoXJAe€HHE B mpupoac. Puznueckue M XUMHUECKHE
cBoicTBa xene3a. Okcuasl, TuApoKcHabl U conn kenesa (1) u sxenesa (111), ux cocrtas, cBoiicTBa
Y TIOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMM MeTauloB M CIUIaBOB, HMX (U3NYECKUMHU CBOHCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXKHO MCIIOJNB30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUS U HATPUS C BOZOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHUs jKele3a B
KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS



KaueCTBCHHBIX PEAKIIMii Ha MOHBI: MAaTrHUs, KaJbIlHs, alFOMUHUA, [TMHKA, xkene3a (l1) u xenesa
(1), meau (1), HaGMIOICHKE U ONMKMCAHKE MPOLIECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPUS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCHU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeWIe METallyIbl U UX COCIUHEHUS.

XuMus 4 OKpYsKaoas cpeaa

BemectBa u maTtepuainbl B TOBCEAHEBHOM KU3HU yesioBeka. be3onacHoe MCIonab30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKPYKaloLIeil cpenbl (MpeaeabHas 10nycTuMasi KOHIIEHTpalus
BemecTs, qanee — [1JIK). Ponb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKCnepumenm:

U3ydeHre o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIBI).

Mesxicnpeomemmuuwle cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€U MPU U3YUYEHUHM XMMUH B 9 Kilacce OCYIIEeCTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK H MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ACIIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (DaKkT, rTUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(uKanus, TMePUOJUYHOCTh, HAOIIOEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepPHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHe BEJIUMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOPHbIE TMOPOABI, IOJIE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO oOmIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0OY4YEHUsI XMMUU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUIAMHU M HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00YYaOIUXCSL.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMi M pacIIUpEeHHE OMbITa ACSTEIbHOCTU Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MEepeaOBhIX TOCTHIKECHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

NPEICTABICHUS O COLUMAIBHBIX HOPMAax M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
UCCIIEIOBATEIHCKON, TBOPUYECKOHM U APYrHX BHIIAX IEATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM JI€ATEIbHOCTU MPHU BBHITOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BBHIOJIHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUH y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMaHHIO
U B3aMMOIIOMOIIM B IpolLecce 3TOH yuyeOHOM AedaTenbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIeH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE  MPEJCTABICHHS O  BEIIECTBE M  XUMHYECKOW  pEeaKIuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YellOBeKa C MPUPOAHON Cpenoi, 0 poiu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAIpPaBJICHHbIE HA IMOJIYYEHHE HOBBIX 3HAHUM IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJaeMbIX IPOIECCOB U SIBJICHWH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYpBhI, B TOM YHCIIE HABBIKOB CAMOCTOSITETIbHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOyUYEHHIO W TO3HAHUIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE I[IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBEIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpUATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUS alKOrojis, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyna pa3iIudyHOro poja, yBaxeHHe K
TPyAy M pe3ylbTaTaM TPYAOBOM [EATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
POJOIDKEHU 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHON Cpesie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11e/1eco00pa3HOe OTHOLIEHHE K IPUPOJAE KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBe €€ CYIIECTBOBaHMS, IOHMMAaHHE IIEHHOCTH 3JI0pPOBOro M 0Oe3omacHOro o0Opasa >KH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAaHHUE LIEHHOCTU COOJIIOJICHUS IPaBUJI O€30IaCHOI0O MOBEJCHUS IPU PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4YaeMble NPU HM3YYEHUM XUMHUH, JJS PELICHUS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul IMOBBIIIECHUS YPOBHS YKOJIOTMYECKOU
KYJIBTYpBl, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3YJIbTAaTOB BBIICIAIOT 3HAYMMBIE Ui (HOPMUPOBAHHS
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLMII, TUIOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX MpeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecrnednBaoT (OpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHOM €A TEIbHOCTH.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3oBble Jornueckue necTBU:

YMEHUSI UCIHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUM 3HAHUMA:
PaCKphLIBATH CMBICJI XUMHWYCCKUX OHATHHU (BBII[CJ'I?ITI) HX  XapaKTCPHBIC IIPpHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONH30BaTh MOHATHUS IJ O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPHUKAIUU
XMMUYECKUX BEUIECTB U XUMUYECKUX PEaKIUM, YCTAaHABIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, 1€yKTUBHBIE,
110 aHAJIOTMH ), IeJaTh BBIBOJIBI M 3aKJIFOUEHHS;

YMEHHE NMPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (MPEAMETHbIE U METalpelIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEoOpa3oBBIBATH IIHPOKO
MNPUMCHACMBIC B XUMHUH MOJCIIBHBIC IMPCACTABICHUA — XUMHWYECKUN 3HAK (CI/IMBOJ'I BJ'ICMCHTa),
xumMudeckass ¢GopMylna M ypaBHEHHE XUMHUYECKOHW pEakiuu — TMpU pElIeHud YydeOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX HpeJICTaBJ'IeHI/Iﬁ BBIABJISITH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHNYECCKHUX peaKHI/Iﬁ, BBIABIIATH o6m1/1e 3aKOHOMCPHOCTHU, IMPHUYNHHO-CJICACTBCHHBIC CBA3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaxX U SABJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUSA:

YMEHHUE HCIO0JIb30BaTh IMOCTABJICHHBIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKXXE€ B Kadye€CTBE€ OCHOBBI IJIsd q)OpMI/IpOBaHI/ISI THUIIOTE3blI 110 IPOBEPKE MPaBUIIBHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

an/I06peTeHHe OIbITa IO IINIAHUPOBAHWUIO, OpPraHu3anid W IMPOBCACHHUIO YYCHHYCCKHUX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIIEHUS W BHIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

Pabora ¢ undopmaunmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIHIO PA3INYHBIX BHJIOB
1 GopM IPECTaBICHHUS, TOTYYaeMYI0 3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATH ITPOTHBOPEUMBYIO M HEOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSTh PA3IMYHbIE METO/bI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(POPMAINH U
COOTBETCTBYIOUIMX JTAaHHBIX, HEOOXOJMMBIX JUIS BBIIIOJHEHUS YYCOHBIX U TIO3HABATEIFHBIX 33134
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaZeHUE KYIbTYPOH aKTHBHOT'O MCIOJIBb30BaHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
uH(GOpPMAMK W WUIIOCTPUPOBATh peIlacMble 3a/laud HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

yYMEHHE HCIOJb30BaTh M aHAIU3UPOBATh B IpoOIecce Y4YEOHOM M HCCIIeIOBaTENbCKOM
NeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSTHHE OKPY)KAIOLIeH IPUPOJHOM CPEbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIpPOCHl (B XojA€ Jauaiora M (WiIM) JUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEJCTABIATh OJIyY€HHbIE PE3YJIbTaThl IO3HABATEIBHOM EATEIbHOCTH B YCTHBIX
U NHUCbMEHHBIX TEKCTax; JAejJaTh IMPE3CHTALMI0 PE3yJbTAaTOB BBINOJIHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOM pabOThl MO HMCCIEIOBAaHHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMEHUsl y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIbHOU U
UCCJIEIOBATEIbCKON JIEATENbHOCTU MPU PEUIEHUHM BO3HMKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSAMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpeeIeHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIMPOBaTb W MPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee HS(QeKkTuBHbIE CMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEUCTBUM NpH
BBINMOJIHEHUH 33JaHUN C y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEILIECTBAX M PEAKLMIX, OLEHUBATh COOTBETCTBUE IOJIYYEHHOI'O pPE3ylbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAIaracMbl€ B YCIOBUU 3aJaHUN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHUIO 0O0S3aTENBHOTO COJEpKaHUS,
YCTAaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJarmuMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI ACHCTBWIA, crenuduueckue s
npeaAMETHOM 00sacTi «XHUMHsS», BHUIBI NEATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K koHny obydenust B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
MPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOIHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISpHas
Macca, MaccoBasl J0JII XUMHUYECKOrO 3JIEMEHTa B COEIUHEHHH, MOJIAPHBIA 00BEM, OKCHU[,
KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIECHUS, XHUMHYECKas
peakiusi, Ki1accuUKalMs peakuil: peaklud COEIUHEHUS, pPEaKlUu pasloKEHUs, peakluu



3aMeIIeHus], peakuu 0OMeHa, 3K30- M SHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P ekt peakuuu,
AP0 aToMa, JEKTPOHHBIN CIIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMUYeCKas CBS3b,
NOJIIpHasl ¥ HEMOJSIpHAas KOBAJEHTHAas CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, PacTBOP,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHIEHTPAlKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITUS TIPU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHU;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHHU
XUMHUYECKHUX PEAKIIN;

OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMJIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIaM, BUJ XMMUYECKON CBSI3U (KOBAJICHTHAS! M MOHHASI) B HEOPTaHUYECKHX
COCIMHEHUSX;

packpsiBaTh cMmbIci [lepuoguueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJJIEMEHTOB OT UX IIOJIOXKECHHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUs MAacChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTazpo;

ONMCHIBATh U XapakTepus3oBaTh TabmuuHyro Qopmy Ileproanueckoil cucTeMbl XMMHYECKUX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noArpymnmna (A-rpymmna)» u «rnobdounas noarpynna (b-
TpyIIa)», Majble 1 0OJbIINE TIEPUO/IbI, COOTHOCUTH 0003HAYEHHSI, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepuonnueckas cucreMa XuMuyeckux odneMmeHToB J[. . MengeneeBa» ¢ 4MCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCJI0 3JICKTPOHOB U PaclpeieeHue UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 yuCITy ¥ COCTaBY YYacTBYIOILMX B PEAKIIUU BEILECTB, IO TEIIIOBOMY YPHEKTY);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
NOATBEPXKJAs  ONUCAaHME IMPUMEpPaMHM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKLUM;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

IPUMEHSTh OCHOBHBIE ONEpPAllii MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHne, cucTeMaTU3alnio, KIacCU(PUKalMIO, BbISBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHIl, €CTECTBEHHO-HAayYHbIE METOJIbI
NO3HaHUS — HaONIo/IeHUe, W3MEpPEeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (peasibHbli U
MBICJICHHBIN);

CJIeZIOBaTh MpaBWJIaM IMOJIb30BaHUS XUMHUECKOW MOCYI0N U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 10 BBITOJHEHHUIO
7a00paTOPHBIX XMMUYECKUX OMBITOB IO TMOJYYEHUIO M COOMPAaHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), IMPUTOTOBJICHHUIO PACTBOPOB C OMpPENEIEHHOM MAacCOBOM Jaoieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAThb U TPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJOYed MW KHUCJIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHe).

K xoHmy obydenus B 9 kjacce npeaMeTHbIE pe3yslbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpeIBaTh CMBICII OCHOBHBIX XMMHUYCCKHUX TTOHATHH: XMMHYSCKHI OJICMECHT, aTOM, MOJICKYIJIA,
HOH, KaTHuoOH, AaHHUOH, mpocToC BC€IICCTBO, CJIOKHOC BC€IICCTBO, BaJICHTHOCTbD,
OJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCICHHUA, XHUMHYCCKasd pCaKnusd, XUMHUYCCKas CBsA3b,



TETUIOBON A(PQEKT peakiyu, MOJb, MOJIIPHBIN 00BEM, pacTBOp, SIEKTPOIUTHI, HEIJICKTPOIHUTHI,
JIEKTPOJIUTUYECKAs JTUCCOLMALMSA, PEAaKLUUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKUMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJJIOTPOIUS,
aM(pOTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METALUIMYECKas), KPUCTALTHYECKAs
pewmérka, KOppO3Hs METalIOB, CIUIAaBbl, CKOPOCTb XUMMUYECKOW peakUuH, IpeJesbHO
nomycrumas koHuentpauus I11K Bemecrsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MTOHATUHN M IPUMEHATh 3TU MOHATUS IIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUII;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJs COCTaBlIeHHs (OpMyJ BEIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUM;

ONpesieNATh BAJEHTHOCTh U CTENEHb OKUCIECHUS XMMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, NPUHAIEHKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COECIUHEHHH 110
dbopmynaM, BUJ XMMUYECKON CBA3M (KOBaJECHTHAs!, HOHHAsI, METAIJINUYECKasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmylie, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCUHEHUH, TUI KPUCTAJUINYECKOHN peIETKH KOHKPETHOTO BELIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa u JI€MOHCTPUPOBATH €r0
[IOHMMAaHME: OIUCBIBaTh U XapaKTepu3oBaTh TabiuuHyto (opmy Ilepuoanueckoil cucrembl
XUMUYECKHUX DJIEMEHTOB: Pa3jNyarh MOHATHS «IJIaBHAs mMoArpynmna (A-rpymnma)» U «1mododHas
noarpynna (b-rpynma)», manele U OojblinMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOphIE
UMEIOTCS B IMEPUOJMYECKON Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] s1pa, 00lee YUCIO0 3JEKTPOHOB M paclipe/ielieHUue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0LIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIaccu(UIUpoOBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHMYECKHE BEIECTBA, XMMUYECKHE PEaKIINU
(Mo 4ucIy M COCTaBy Yy4YacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Io
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CHEeNU(PUUIECKHEe XMMHYECKHE CBOMCTBAa MPOCTHIX M
CJIOXKHBIX BEILECTB, MOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, HIEJIOUEN U COJIEH, TIOJIHbIE U
COKpaIlEHHBIE YPaBHEHMsI PEAKIMl MOHHOTO OOMEHa, YpaBHEHHS peakiuil, IOITBEPKIAIOIINX
CYILIECTBOBAHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN TOCPECTBOM COCTaBJICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT X CTPOEHHUS, BOBMOXHOCTH MPOTEKAaHUS
XUMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISATh OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MIPOBOAMTH PACUETHI MO0 YPABHEHHUIO XUMUYECKON PEeaKIuy;

coOuIr01aTh MpaBUIIa MOJB30BaHUS XUMHUECKON MOCYA0H U J1a0opaToOpHBIM 000pyIOBaHHEM, a
TaKk)Ke MpaBuiia 00pallleHus C BELIECTBAMH B COOTBETCTBHUH C MHCTPYKIMSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHI0 M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAAIONINE KAYECTBEHHBIH COCTaB Ppa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpOMHI-, HOAMJI-, KapOoHaT-, (ocdar-, cuiamkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYEHHBIX  METaJJIOB,
HPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATU3AINIO0, BBIBICHUE MPUYNHHO-CIEJCTBEHHBIX CBSI3el — I U3y4YCHMS



CBOMCTB BEIIECTB W XHMHYECKUX pPEaKIHMi, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJI0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TemaTnueckoe IJIAHKPOBaAHHE

8 knacc

Ne
n/n

HanmenoBanue pazienos u Tem
MPOrpamMMBbl

KomnyectBo yacoB

DnekTpoHHbIe (TUPPOBHIC)

Bcero

KonTpoinbHbie
paboThI

IIpakTueckue
paboThsI

00pa3oBaTeNbHbIE PECYPCHI

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

11

XuMHsT — BaykHas 00JIacThb
CCTCCTBO3HAHUA U
HpaKTH‘ICCKOﬁ JCATCIIBHOCTHU
JCJIOBCKA

5

2

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢c

1.2 |BemecTBa 1 XUMHYECKHUE 15 11 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazueny 20

Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bo3nyx. Kucnopon. [lousatue
00 okcugax

»

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

2.2 \Bopopoa.IToustue o 8 1 bubmrorexa [JOK
KHCIIOTAaX M COJISIX https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsitne |9 1 1 but6mmorexa [JOK
00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
2.4 |(OcHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK
HEOPTaHNYECKUX https://m.edsoo0.ru/7f41837c
COCAMHEHUI
Hrtoro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuognyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.
U. MenaeneeBa. CTpoeHue aToMoOB. XUMHYECKas CBA3b. OKHUCINTEIBHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN

3.1 [MeproanyeCKHii 3aKOH U 7 bu6mmoreka [JOK
[leproauueckast cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKHUX dJIeMEHTOB /I,

W. MenneneeBa. CTpoeHue
aroma

3.2  Xumuueckas CBSI3b. 8 1 buomuoreka [JOK
OxucanTensHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC
peakiuu

Wroro no pazneny 15 bubnuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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No | HaumeHoBaHME pa3/ielioB U TEM KommyectBo yacoB DnexTpoHHbIe (UGB POBBIC)
n/m HpOrpaMMbl Bcero| Koutponbusie |[Ipaktnueckue| — 00Pa30BaTeibHBIC PECypChl
paboTEI paboThI
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO 68 4 S

YACOB I10 I[TPOTPAMME

9 knacc

No | HanmeHoBaHUMe pa3/ieloB U TEM KonwmgectBo gacos OnexTpoHHbIe (ITUPPOBBIC)

n/ HIpOrpamMMbl Bcero| Kourposbusie | [IpakTiueckne|  00pasoBaTe/IbHBIC PeCypCh

paboThI paboThI

Pa3znea 1. BenmecTBO 1 XUMHYECKHEe peaKkun

1.1|[ToBropenue u yriyoneHue |9 1 bubnuorexa LIOK
3HAHWW OCHOBHBIX Pa3/IeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca

1.2|0OcHoBHbBIE 3aKOHOMEPHOCTH |4 bubmmorexa [IOK
XUMHYECKHX PEAKIIHMA https://m.edsoo.ru/7f41a636

1.3 |[DnexTponuTHYecKast 8 1 1 bub6nuorexa [IOK
nuccoranys. XUMHUYECKHE https://m.edsoo.ru/7f41a636
pEaKIMK B PacTBOpax

Hrtoro no pazneny 17

Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS

2.1|00m1as xapakTepucTUKa 4 1 bubnnoreka [LIOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['asorenst

2.2|0011as xapaKTepUCTHKA 6 bubanorexa [IOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COETMHEHUS

2.3|0011as xapaKTepUCTHKA 7 1 bubanorexa [IOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpymsl. A3oT, pochop
U UX COCIMHCHHS

2.4|00mmas xapaKTepucTuKa 8 1 2 bubnuorexa [IOK

XUMUYECKHX 3JIEMEHTOB
[VA-rpynnel. Yraoepon u
KPEMHUI M UX COEITMHEHUS

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



https://m.edsoo.ru/7f41837c
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YACOB I10 [TIPOTPAMME

No | HaumeHOBaHME pa3AeioB U TEM KomnyectBo yacos DneKkTpoHHbIE (IIU(PPOBEIE)
n/m HpOrpaMMbl Bcero| Koutponbhsie | [IpakTuyeckue 00pa3soBaTelbHbIC PECYPCBI
paboThI paboThI
Htoro no pazueny 25
Pa3znen 3. Metasiibl M UX COeIMHEHMSI
3.1/00mue cBoiicTBa MmeTaiuioB |4 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 BaxkHeiimue Metayuibl u ux (16 |1 2 bubnmoreka [JOK
COCTUHCHUS https://m.edsoo.ru/7f41a636
Htoro o pazaeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemrecTBa 1 Matepuaibl B (3 bubmuoreka [JOK
PKU3HU YEJIOBCKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
Pe3epBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 W4 7



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

IHoypouHoe miiaHupoBaHue

8 KJTIACC
Ne Tema ypoxka KonuuecTBo 4acos Hata OnexTpoHHbIe 1M POBEIE
/1 Bcero{Kourponbrbie|l IpakTuueckneA3YICHHs|  00pa3oBaTeIbHBIE PECYpCHI
paboThI paboThI
1 |[Ipeamer xumuu. Poms |1 04.09  [bubmuoreka IJOK
XUMUH B KU3HU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u
BEIIIECTBA
2 [[MonsATHE O METOIAX 1 06.09  [bubmuoreka IJOK
MMO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
3 |[IpakTrueckas padora Ne |1 11.09  |bubnuoreka [{IOK
1 «IIpaBuia paboThl B https://m.edsoo.ru/ff0d23dc
nmaboparopun ¥ IPUEMBI
oOparieHus ¢
1a00paTOPHBIM
000pyI0BaHUEM»
4 YucTele BEIECTBA U 1 13.09  |bubamnoreka [JOK
cmecu. CriocoObl https://m.edsoo.ru/ff0d26ca
pa3aeneHus cMecen
5 |[IpakTrueckas padora Ne |1 18.09  |bubnuoteka [{OK
2 «Pa3znemenue cMmeceit https://m.edsoo.ru/ff0d28c8
(Ha mpUMepe OYUCTKHU
MMOBAPCHHOM COJIN)»
6 |ATOMBI U MOJIEKYJTBI 1 20.09  |bubmmotexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 |Xumuueckue 3meMeHThL. (1 25.09  (bubmumoreka [JOK
3HaKH (CHMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHAYECKHX 3JICMCHTOB
8 |[IpocThie U CIIOKHBIE 1 27.09  |bubmamnorexa LIOK
BEIECTBA https://m.edsoo.ru/ff0d2a6¢
9 |AtomHO-MoOnekymsipaoe |1 02.10  |bubamotexa [IOK
yueHHE https://m.edsoo.ru/ff0d2d50
10 [3ak0oH MOCTOSHCTBA 1 04.10  |bubamoreka [IOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2eae
Xumudaeckas opmyra.
BajieHTHOCTh aTOMOB
XUMHAYECKHX 3JICMEHTOB
11 |OtHOcuTenbHas aromHas |1 bubnuoreka [JOK
Macca. OTHOCUTENbHAS https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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No Tema ypoxka KonuuectBo yacos Hata OeKkTpoHHbIe (POBEIC

/i Bcero|Kontponsrpie|[IpakTiueckne/H3y4eHns|  00pa3oBaTeibHbIC PECyPCh

paboThI paboThI

12 [MaccoBas nomns 1 09.10  [bubmaumoreka IIOK
XUMHYECKOTO dJIEMEHTa B https://m.edsoo.ru/ff0d350c
COCMHECHU U

13 |[KoauuectBo BemecTBa. |1 1110  |bubauorexa [JOK
Moutb. MoJsipHast Macca https://m.edsoo.ru/ff0d5230

14 |®dusnueckue u 1 16.10  (bubnmoteka [JOK
XUMHUYECKUE SBICHUS. https://m.edsoo.ru/ff0d37fa
XuMHueckas peakuus

15 [Ipu3HaKU U yCIOBHSI 1 18.10  |bubnumoteka [{OK
[IPOTEKAHUS XMMHUCCKUX https://m.edsoo.ru/ff0d3al6
peakuuii

16 3akoH coxpaHeHHs MacchI 1 23.10  |bubamnorexa LIOK
BELLECTB. XUMUUYECKHUE https://m.edsoo.ru/ff0d3b88
YpaBHEHHSI

17 |BerunciaeHus KOJIU4YeCcTBa, |1 25.10  |bubamoreka IIOK
MacChI BEIIECTBA 110 https://m.edsoo.ru/ff0d5708
YPaBHEHHSIM XUMHUECKHX
peakuuii

18 [Knaccugukarms 1 06.11  |bubamnorexa [IOK
XUMUYECKUX peaKIuii https://m.edsoo.ru/ff0d3f34
(coenuueHus,
pa3JIoKeHUs, 3aMeIICHUS,
oOMeHa)

19 M. B. JlomoHOCOB — 1 08.11  |bubaumoreka [IOK
YUEHBIM-IHIIUKIIOTIETUCT. https://m.edsoo.ru/ff0d40c4
O06001mmenue u
cUCcTeMaTH3aIlus 3HAHUI

20 [KouTpomnbHas padota Nel |1 1311  |bubnuoreka [OK
o TeMme «BemecTBa u https://m.edsoo.ru/ff0d4290
XUMHAYECKHE PEAKIIAN)

21 |Bo3ayx — cmech ra3oB. |1 1511  |bubamoreka [JOK
CocraB Bo3ayxa. https://m.edsoo.ru/ff0d448e
Kucnopon — sneMeHT u
npoctoe BemecTBo. O30H

22 |®usndveckue u 1 20.11  |bubaumoreka [IOK

XUMHYECKHUE CBOMCTBA
KHCJIOpoJia (peaKkiuu
OKHUCJIEHUS1, TOPEHUE).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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No Tema ypoxka KonuuectBo yacos Hata OeKkTpoHHbIe (POBEIC
/i Bcero|Kontponsrpie|[IpakTiueckne/H3y4eHns|  00pa3oBaTeibHbIC PECyPCh
paboThI paboThI
[Tonsatue 06 oxcumax
23 |Cnoco0bl MoTy4eHust 1 22.11  |bubnmotexa LIOK
KHCJIOpO/a B https://m.edsoo.ru/ff0d497a
nabopaTopuu U
[IPOMBIIUICHHOCTH.
[IpuMeHeHne Kucnopoaa
24 |TemoBoit s ekt 1 27.11  |bubauoreka [IOK
XUMHYECKON peaKIlni, https://m.edsoo.ru/ff0d4790
[OHATHE O
TEPMOXHUMUYECCKOM
yYpaBHEHHH, 3K30- U
PHIIOTEPMHUUCSCKHUX
peaKIusIx
25 |TomtuBo (HedTh, yroas u 1 29.11  |bubauotexa [IOK
MeTaH). 3arpsi3HeHHe https://m.edsoo.ru/ff0d4c4a
BO3/1yXa, CIIOCOOBI €ro
[pe0TBPAICHUS
26 |[IpakTryeckas padbora Ne |1 1 0412  |bubamnorexa LIOK
3 o teme «llonydyenue u https://m.edsoo.ru/ff0d4ae2
coOupaHue KUCIOpo/a,
M3y4EHHUE ETO CBOMCTB)
27 |Bomopox — snement - |1 06.12  [bubmumoreka I[JOK
MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
28 |Ousnueckue u 1 1112 |bubnuoteka [JOK
XUMHUYECKHE CBOICTBA https://m.edsoo.ru/ff0d4dd0
Bojopoxa. [Ipumenenue
BOJIOPOAA
29 [[Toustue o kucmorax |1 1312  |bubnuoteka [JOK
COTISIX https://m.edsoo.ru/ff0d50d2
30 |CriocoObl mosTy4eHust 1 18.12  |bubmumoreka [{OK
BOJIOPOJIa B TaDOpaToOpuu https://m.edsoo.ru/ff0d4dd0
31 [[IpakTrueckas padora Ne |1 1 20.12  |bubaunotexa [IOK
4 o teme «llonydenue u https://m.edsoo.ru/ff0d4f42
cobupanue Boaopoa,
M3y4YEHUE ETO CBOMCTB)
32 MonsipHbIif 006EM ra3oB. |1 2512 |bubauoreka [TOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
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No Tema ypoxka KonuuectBo yacos Hata OeKkTpoHHbIe (POBEIC

/i Bcero|Kontponsrpie|[IpakTiueckne/H3y4eHns|  00pa3oBaTeibHbIC PECyPCh

paboThI paboThI

33 Beruucienus 00béMa, 1 27.12  |bubmuoreka [JOK
KOJIMYECTBA BEILIECTBA https://m.edsoo.ru/ff0d55a0
rasa 1o ero U3BeCTHOMY
KOJINYECTBY BEIIECTBA
i 00bEMY

34 Beruucienus o0bémop |1 08.01  |[bubmumoreka IIOK
ra30B 110 YPaBHECHUIO https://m.edsoo.ru/ff0d5708
peaKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX
OTHOILICHUI Ta30B

35 |dusnueckue u 1 10.01  (bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIBI

36 |CocTaB OCHOBaHHIA. 1 15.01  [bubmmoreka [JOK
[TonsiTHEe 00 MHIUKATOPAX https://m.edsoo.ru/ff0d59e2

37 |Bona kak pactBopuTeinb. |1 17.01  |bubnuoteka [JOK
Haceblmennsie u https://m.edsoo.ru/ff0d5b40
HEHACBIICHHBIC
pacTtBopbl. MaccoBast
7107151 BEIIECTBA B
pacTBope

38 [[IpakTrueckas pabora Ne |1 1 22.01  |bubauoreka [TOK
5 o Teme https://m.edsoo.ru/ff0d5eba
«IIpurorosienne
PacTBOPOB ¢
onpeAeIEHHON MacCOBOM
J10JIEW PaCTBOPEHHOTO
BEIIIECTBAY

39 [KontpouspHas padora Ne2 |1 2401  |bubamnotexa [IOK
o Teme «Kucnopo. https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 |Okcuapl: cocras, 1 29.01  bubmumoreka I[IOK
KiaccuuKanms, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa

41 [Tonyuenue u 1 31.01  |bubamoreka LIOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664e
KHCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

42 |OcHOBaHMS: COCTaB, 1 05.02  [bubmumoreka IJOK

KIIacCU(UKALIUS,



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

No Tema ypoxka KonuuectBo yacos Hata OeKkTpoHHbIe (POBEIC
/1 Bcero|Kontponsrpie|[IpakTiueckne/H3y4eHns|  00pa3oBaTeibHbIC PECyPCh
paboThI paboThI
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u 1 07.02  |bubamnorexa LIOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHHI

44 |KHCI0ThI: COCTaB, 1 12.02  |bubamnoreka [JOK
kiaccuukanus, https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa

45 [Tonyuenue u 1 1402  |bubnuoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee2
KHCJIOT

46 \Conu (cpennue): 1 19.02  |bubnuoreka IIOK
HOMCHKJIATYpa, CIIOCOOBI https://m.edsoo.ru/00ad9474
[OJTyYCHHS, XHMHYCCKUE
CBOICTBA

47 TlpakTrueckas padora Ne |1 1 21.02  |bubaunotexa [IOK
6. Pemenue https://m.edsoo.ru/00ad9b7c
HKCIIEPUMEHTAIbHBIX
3a7a4 10 TeMe
«OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COEIUHEHUIN»

48 \["'eneTHvecKas CBI3b 1 26.02  [bubmumoreka [JOK
MEXTy KJlacCaMu https://m.edsoo.ru/00ad9a50
HEOPTraHUYECKUX
COEAMHEHHI

49 |060061IeHNE U 1 28.02  [bubmumoreka I[JOK
CHCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/00ad9ch2

50 [KonTtpospHas padota Ne3 |1 04.03  |bubaunorexa [IOK
o TeMe "OCHOBHBIE https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTaHUIECKHUX
coequHeHun"

51 [[TepBBle MOMBITKA 1 06.03  |bubamorexa LIOK
KIacCH(pUKAITUH https://m.edsoo.ru/00ad9ffa
XUMHAYECKHX 3JICMEHTOB.

[lonsiTHE O rpynmax
CXOJIHBIX 3JICMCHTOB
52 [leproanyeckuii 3akoH 1 |1 11.03  |bubamoreka [JOK

[Iepuonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

No Tema ypoxka KonuuectBo yacos Hata OeKkTpoHHbIe (POBEIC
/i Bcero|Kontponsrpie|[IpakTiueckne/H3y4eHns|  00pa3oBaTeibHbIC PECyPCh
paboThI paboThI
/1. 1. MenneneeBa
53 |[lepromabl, TPYIIIIHI, 1 13.03  |bubnuoreka [{OK
[TOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 |CTpoeHue aTOMOB. 1 18.03  |bubnmoreka [{OK
CocTaB aTOMHBIX sijIep. https://m.edsoo.ru/00ada342
M3oTOomBI
95 |CtpoeHue eKkTpoHHbIX |1 20.03  |bubamoreka LIOK
000JI04€K aTOMOB https://m.edsoo.ru/00ada6bc
DIIEMEHTOB
[lepuonnveckoit cucTeMbl
/1. 1. MenneneeBa
56 | XapakTepucTrka 1 01.04  |bubamnorexa LIOK
XUMHYECKOI0 DJIEMEHTA https://m.edsoo.ru/00ada824
[0 ero MOJIOKEHHIO B
[lepuonuueckoii cucteme
/1. 1. MenneneeBa
o7 3HayeHHE 1 03.04  |bubamoreka IIOK
[lepronmueckoro 3aKoHa https://m.edsoo.ru/00ada96e
TSl pa3BUTHUS HAYKU U
npaktuku. J[. 1.
MenneneeB — y4€HBIN,
[e1aror U TpaskIaHuH
58 |JeKTpoOoTpUIaTeIbHOCTH|L 08.04  |bubnmorexa [IOK
aTOMOB XUMHYECKUX https://m.edsoo.ru/00adaab8
HIIEMEHTOB
99 \MonHas XUMUYecKast 1 10.04  (bubnmoteka [JOK
CBSI3b https://m.edsoo.ru/00adac34
60 [KoBanenTHas mossipuast |1 15.04  |bubnumoteka [IOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 [KoBanenTHas HenossipHas |1 17.04  |bubmmoreka [{IOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
62 |CreneHb OKUCIICHUS 1 22.04  |bubaumoreka [JOK
https://m.edsoo.ru/00adae28
63 |OkucnuTenbpHO- 1 24.04  |bubaumoreka [TOK
BOCCTAHOBUTEJIbHBIE https://m.edso0.ru/00adb076
peakuu
64 |Oxucnureny u 1 29.04  bubmmoreka I[JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

Ne Tema ypoka KonndaectBo 9acoB Jlara DneKTpOHHBIE HU(POBBIE
/1 BceroKontponsubie|[Ipaktnaeckue(U3y1CHUA 00pa3oBaTesbHbIC PeCypChl
paboThI paboThI
BOCCTAaHOBUTEIH https://m.edsoo.ru/00adb076

65 |[KontposnbHast pabota Ne4 |1 1 06.05  |bubaumoreka [JOK
mo TeMe «CTpocHHe https://m.edsoo.ru/00adb486
aToMa. XHUMHUYECKast
CBA3b»

66 |Pe3epBHBIIT ypOK. 1 08.05  |bubamorexa LIOK
O06o061eHne u https://m.edsoo.ru/00adb33c
cUucTeMaTu3auus 3HaHUI

67 |Pe3epBHBIIT ypOK. 1 13.05  |bubnuoteka [{OK
O60061eHue u https://m.edsoo.ru/00ad9ch2
cucTeMaTu3alus 3HaHUI

68 |Pe3epBHBIIT ypOK. 1 20.05  |bubamnorexa LIOK
O60061eHue u https://m.edsoo.ru/ff0d61c6
cucTeMaTu3auuvs 3HaHU

OBUIEE KOJIMYECTBO |68 14 4

YACOB I10 [TPOT'PAMME

9 KJTACC

Ne Tema ypoxka Komnuuectso yacos Hata OJeKTpOoHHbIE IIU(POBEIE

/1 Bcero|KonTponbubie|[Ipaktnueckue[3Y4CHHs|  00pa3soBaTeIbHbIC PECYPChI

paboTHI paboTHI

1 [[Tepuomndeckuii 1 04.09  |bubmumoreka LIOK
3akoH. [lepuoanueckas https://m.edsoo.ru/00adb59e
CHCTEMa XUMHUYECKUX
hremenToB 1. U.

MeHieneena

2 3aKOHOMEPHOCTH B 1 06.09  |bubmmoreka [JOK
W3MEHEHUU CBOWCTB https://m.edsoo.ru/00adb6b6
XUMHUYECKHUX
DJIEMEHTOB MEPBBIX
TPEX NEPUOI0B

3 [Knaccudukarus n 1 11.09  |bubamoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX
BEILIECTB

4 | Buabl XUMHUYECKOI 1 13.09  |bubamoreka [JOK
CBSI3M U TUTIBI https://m.edsoo.ru/00adbac6
KPUCTaJUIMYECKUX
pemeETOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

/11

Tema ypoxka

KonmuectBo yacos

Jlara

Bcero

KontponsHbie

paboThI

[IpakTyeckue
paboThI

U3y4EHUs

OeKkTpoHHbIe (POBEIC
00pa3oBaTeNbHBIE PECYPCHI

KonTponpHas padora
Nel mo Teme
«IToBTOpEHUE 1
yTIyOJIeHUe 3HAaHUH
OCHOBHBIX Pa3/IeoB
Kypca 8 Kkiacca»

1

18.09

Knaccudukanmst
XUMHYECKHUX PEaKUi
M0 pa3IN4HbIM
pU3HaAKaM

20.09

bu6nmmoreka [IOK
https://m.edsoo.ru/00adbcb0

[TonsiTuEe 0 cKOpoOCTH
XAMHYECKOW PEaKIUU.
[TonsiTre o
TOMOTE€HHBIX 1
reTepOreHHBIX
pEAKLIHAX

25.09

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

[Tonsarue o
XHUMHYSCKOM
PaBHOBECHH.
DakTOpBbI, BIUSIOLINE
Ha CKOPOCTh
XAMHUYECKON peaKkuu
7 TI0JIOKECHUE
XHUMHUYECKOTO
paBHOBECHS

27.09

bubnnorexa IIOK
https://m.edsoo.ru/00adc28c

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peaKIuu

02.10

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus
SIIEKTPOJIUTHYECKON
TMCCOIUAIIUN.
CwiibHBIE U CiTa0bIe
DIIEKTPOIIUTHI

04.10

bu6nuorexa [IOK
https://m.edsoo.ru/00adcd68

11

oHHbIE YpaBHEHUSA
peaKInit

bu6nuorexa [IOK
https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBaHHI B
CBETE MPEACTABICHUI
00
DIIEKTPOJIUTUYECKON
mEccoanum

=

09.10

bubmorexa [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

Ne Tema ypoxka KonmuectBo yacos Jlata DneKTpOoHHBIE U(POBBIE

/1 BceroKontponbnsie|[IpakTraeckue U3y 1CHUS 00pa3oBaTesbHbIC PeCypChl

paboThI paboThI

13 Xumuueckue coiicTna (1 11.10  |bubamoreka [JOK
coJicH B CBETE https://m.edsoo.ru/00add8b?2
npecTaBIeHu 00
JIEKTPOIUTUICCKOMN
TUCCOLIUAITTT

14 [[Toustue o ruapoause |1 16.10  |bubmauoreka IJOK
coJieit https://m.edsoo.ru/00add9d4

15 |O60061menme u 1 18.10  |bubmauoreka IJOK
CUCTEMATU3ALIUS https://m.edsoo.ru/00addd12
3HAHUM

16 |[TpakTuueckas padbora |1 1 23.10  |bubauoreka [IOK
Ne 1. «Pemenue https://m.edsoo.ru/00addbfa
OKCICPUMECHTATBHBIX
3a/1a9»

17 |[KourpospHas pabora |1 1 2510  |bubamoteka [IOK
Ne2 o Teme https://m.edsoo.ru/00addecO
«DIEKTPOIUTHICCKAS
TUCCOLIHAITHS.

XUMHUYECKUE PEAKITHH
B PacTBOpax»

18 |O6mas 1 06.11  (buGmmoreka IIOK
XapaKTEPUCTHKA https://m.edsoo.ru/00addfe2
raJloreHOB.

XUMHUYECKUE CBOMCTBA
Ha MpUMepe XJIopa

19 |XnopoBoaopo. 1 08.11  |bubmmoreka [IOK
CosstHast KUCIIOTA, https://m.edsoo.ru/00ade104
XUMHYECKHE CBOMCTBA,

MOJTyYeHHE,
pUMEHCHHE

20 [Mpaktrueckas pabora (1 1 1311  |bubauoteka [JOK
Ne 2 o Teme https://m.edsoo.ru/00ade348
«ITonyuenue coystHOM
KHUCJIOTBI, U3yUYEHHE €€
CBOWCTB»

21 BeIYHCIIEHUS 110 1 1511  |bubnuoteka [JOK

YpaBHEHUSAM
XUMHYECKUX PEAKIUH,
€CJIU OJUH U3

PEarcHTOB AaH B

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

/11

Tema ypoxka

KonmuectBo yacos

Bcero

Kontponsusie|[IpakTnueckue

paboThI paboThI

Jlara
U3y4EeHUS

OeKkTpoHHbIe (POBEIC
00pa3oBaTeNbHBIE PECYPCHI

U30BITKE

22

Oo0mmas
XapaKTEePUCTHKA
siieMeHTOB VIA-
TPYIIIBI

20.11

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

23

AJUIOTpOIIHBIE

MO (PUKAIIH CEPBI.
Haxoxnenue cepel u
e€ coeqUHEHNN B
npupoje. XuMHUYECKHE
CBOICTBA CEpbI

22.11

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBogopon,
cTpoeHue, pusnyeckue
U XUMUYECKHE
CBOMCTBA

27.11

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl. CepHast
KUCIIOTA, (PU3NIECKUEe
1 XUMHNYCCKHUEC
CBOWCTBA, IPUMEHEHHE

[y

29.11

bubnnorexa IIOK
https://m.edsoo.ru/00adea28

26

XHUMHUYECKUE PEAKLINH,
JIe)Kalue B OCHOBE
[IPOMBIIIIIEHHOTO
crioco0a Moyy4eHus
CEpPHOM KUCJIOTBHI.
XHUMHUECKOE
3arpsi3HEHUE
OKpYXKaroIlen cpesbl
COETMHEHUSIMU CEPBI

[y

04.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brramcnenme
MacCOBOH J0JIN
BBIXOJa IPOJTYKTA
peakuuu

06.12

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

O61mas
XapaKTepUCTHKA
21eMeHTOB VA-
rpynmsl. A30T,
pacrpocTpaHeHHE B
npupoe, Gpuzndeckue
U XUMHUYECKUE
CBOMCTBA

11.12

but6mmorekxa [IOK
https://m.edsoo.ru/00adeea6

29

AMMHaK, ero

13.12

bubnuorexa LIOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6

/11

Tema ypoxka

KonmuectBo yacos

Jlara

Bcero

KontponsHbie
paboThI

[IpakTyeckue
paboThI

U3y4EHUs

OeKkTpoHHbIe (POBEIC
00pa3oBaTeNbHBIE PECYPCHI

dusnueckue u
XMMHYECKHE CBOMCTBA,
HOJTy4eHHE U
pUMEHEHHE

https://m.edsoo.ru/00adf004

30

[IpakTuueckas pabota
Ne 3 mo Teme
«Ilomydyenne amMmmuaka,
WU3y4YEHUE ero
CBOMCTB»

[y

18.12

bu6nmmoreka [IOK
https://m.edsoo.ru/00adf180

31

A30THas1 KHCJI0Ta, €€
buzndeckue u
XUMHUYECKHE CBOICTBA

[y

20.12

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

32

lcnonn3oBanme
HUTPATOB U COJICH
aMMOHHS B KAYECTBE
MUHEPATbHBIX
yI100pEeHMIA.
XHUMHUECKOE
3arps3HEHUE
OKPY’KaroIllel cpebl
COCIMHECHUSMH a30Ta

25.12

bubnnorexa IIOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxcua
docdopa (V) u
docdopHas kucnora,
dusnueckue u
XUMHUYECKHE CBOMCTBA,
MoJy4eHue

27.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Mcnonb3oBanue
docdaroB B kauecTBe
MHWHCPAJIBHBIX
y1oOpeHuit.
3arpsi3HeHUE
MPUPOTHON cpebl
dbocdaramu

08.01

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpoCcTpaHEHHE B
npupoe, puznyeckue
U XUMHUYECKHE
CBOMCTBA

10.01

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcuppl yriaepoaa, ux
buzndeckue u
XUMHUYECKHE CBOMCTBA.

[y

15.01

bubnuorexa LIOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adfd9c
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/11

Tema ypoxka

KonmuectBo yacos

Bcero

KontponsHbie

paboThI

[IpakTyeckue
paboThI

Jlara
U3y4EeHUS

OeKkTpoHHbIe (POBEIC
00pa3oBaTeNbHBIE PECYPCHI

DKOJIOTHYECKHE
PO0OJIEeMBI, CBSI3aHHBIC
C OKCHJIOM YTJIepoJia
(V)

37

YronbpHas KUCIOTa U
eé comu

[y

17.01

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae006c¢

38

[IpakTuueckas pabota
Ne 4 o Teme
"Ilonyuyenue
YTJIEKHUCIIOTO Ta3a.
KauecTBeHnas
peakuus Ha KapOoHart-

HNOH

[y

22.01

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae027e

39

[TepBoHaYabHBIC
MOHATHUS 00
OpraHUYECKHUX
BEILIECTBAX KaK O
COEIUHEHHIX
yriaepoaa

24.01

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

40

Kpemnuit u ero
COCIMHECHUSA

29.01

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabora
Ne 5. Pemenue
DKCIIEPUMEHTATBHBIX
3a7a4 110 TeME
«Baxneimnme
HEMETAJUIBI 1 UX
COCIMHCHUS

[y

31.01

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbHas pabota
Ne3 mo Teme
«Baxnenmme
HEMETAJUIBL U KX
COETUHEHHS

—

05.02

but6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

Oomras
XapaKTEePUCTUKA
XUMHYECKUX
JIEMEHTOB —
METAJIOB.
MeTamndueckas CBI3hb
1 MeTaaandecKas
KpUCTAJUTMYECKas

pemérka. Pu3ndyeckue

07.02

bubmorexa [JOK
https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Ne Tema ypoxka KonmuectBo yacos Jlata DneKTpOoHHBIE U(POBBIE
/1 BceroKontponbnsie|[IpakTraeckue U3y 1CHUS 00pa3oBaTesbHbIC PeCypChl
paboThI paboThI
CBOMCTBa METAJJIOB
44 [ Xumudeckue cBoicTBa |1 12.02  |bubaunoreka [JOK
METaJIJIOB. https://m.edsoo.ru/00ae1156
DIIEKTPOXUMUYECKUN
sl HaPsSHKECHU N
METaIOB
45 |06mue croco0b 1 14.02  |bubanoreka IJOK
MOJTyYECHHUS] METAJIOB. https://m.edso0.ru/00ae1156
CruiaBel. Berancinenus
10 ypaBHCHUSIM
XUMHUYECKHX PEAKIIHIA,
€CIIU OJIH U3
pCarcHTOB COICPIKHUT
PUMECH
46 [Tousitie o kopposun |1 19.02  |bubnmoteka [IOK
METaJIJIOB https://m.edsoo.ru/00ae1278
47 [[I{enounsle MeTauiel |1 21.02  |bubaunoreka IIOK
https://m.edsoo.ru/00ae14b2
48 |Oxcuasl U 1 26.02  |bubmmoreka IIOK
TUJIPOKCHUIBI HATPUS U https://m.edsoo.ru/00ae14b2
KaJIus
49 |[1{enoynozemenbHbie |1 28.02  bubmunoteka [IOK
METAJITBI — KATBIIAN U https://m.edsoo.ru/00ae15e8
MarHui
o0 Bakueiinue 1 04.03  |bubmmoteka [IOK
COENMHEHUS KaJbIUs https://m.edsoo.ru/00ae15e8
51 (O6o6IeHue 1 1 06.03
CHUCTEMaTH3aIHs
3HAHUU
52 JKécTtkocTh BOIBI U 1 11.03  |bubmauoreka [JOK
CIIOCOOBI €€ https://m.edso0.ru/00ae1886
yCTpaHEHUS
53 [[IpakTuueckas padota 1 1 13.03  |bubnmoteka [IOK

Ne 6 mo Teme
"XEcTKOCTEL BOIBI U
METOIBI ¢€
ycTpaHeHHs "

https://m.edsoo.ru/00aelae8



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

/11

Tema ypoxka

KonmuectBo yacos

Jlara

Bcero

Kontponsusie|[IpakTnueckue

paboThI paboThI

U3y4EHUs

OeKkTpoHHbIe (POBEIC
00pa3oBaTeNbHBIE PECYPCHI

54

AJTIOMAHUN

18.03

bubnuoreka [JOK
https://m.edsoo.ru/00aelc64

55

AMdoTepHbIe
CBOMCTBA OKCHUIA U
TUAPOKCHIA

20.03

bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Keieso

01.04

bubnuoreka [JOK
https://m.edsoo.ru/00ae1d86

57

Oxcuipl, TMIAPOKCHUIBI
u coiu xenesa (II) u
kenesa (111)

[y

03.04

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

58

O06o0011IEHNE U
CUCTEMATH3aIU
3SHAHUU

08.04

59

[IpakTuyeckas pabora
Ne 7. Pemenue
DKCIIEPUMEHTATBHBIX
337144 [10 TEME
«Baxneimnime
METaJUIBl M UX
COCUHEHUS

[y

10.04

bubnnorexa IIOK
https://m.edsoo.ru/00ae3de8

60

BrraucieHus mo
YpaBHEHUSAM
XUMUYECKHUX PEaKLUM,
eCJIM OJIUH U3
pEareHToB J1aH B
W30BITKE WIIH
COAEPKUT IPUMECH.
BrraucieHus
MacCOBOH JOJIN
BBIXO0/J1a ITPOJIYKTa
peaKIuu

15.04

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1750

61

O0001IEHNE U
CHUCTEMATHU3AIN
SHAHUI

17.04

62

KonTpomnpHas pabota
Ned 110 Teme
«Baxxneimnine
METaJUIBI U UX
COCIIMHECHMUS

=

22.04

63

BemtecTBa u

24.04

bubnuorexa LIOK



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

Ne Tema ypoka KonmuectBo yacos Jlara DneKTpOoHHBIE U(POBBIE
/1 BceroKontponbnsie|[IpakTraeckue U3y 1CHUS 00pa3oBaTesbHbIC PeCypChl
paboThI paboThI

MaTepHasbl B https://m.edsoo.ru/00ae3f50
MMOBCEHEBHOM KU3HU
yeJI0BEKa

64 [ Xumuueckoe 1 29.04  |bubimoreka IIOK
3arpsi3HCHHE https://m.edsoo.ru/00ae4270
OKPYKaroIEe Cpebl

65 [Poss XxuMuu B 1 06.05  |bubGmmoreka IJOK
pereHnH https://m.edsoo.ru/00ae4270
SKOJIOTMYECKHUX
npoOaem

66 |Pe3epBHBIIT ypOK. 1 08.05  |bubmmoreka LIOK
O060061eHue u https://m.edsoo.ru/00ae0d0a
CUCTEMAaTHU3aLMs
3HAHUUI

67 |Pe3epBHBIil ypOK. 1 1305  |bubauoreka LIOK
O06o6mIeHne U https://m.edsoo.ru/00adb33c
cUcTEeMaTU3alus
3HAHUM

68 |Pe3epBHBIIT ypOK. 1 20.05  |bubnmoteka LIOK
O000menne u https://m.edsoo.ru/00ad9ch2
cUCTEMaTU3aIus
3HAHU

OBUIEE KOJIMYECTBO (68 4 7

JACOB I10

[IPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

tabnuupl: [lepuonnueckas cucrtema xumuueckux 3iaemenToB J[. . Menaeneena,

Ta6J'II/II_[a pPaCcTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-ICCKI/Iﬁ PAL HAIIPAKCHUA MCTAJIJIIOB

METOJUYECKHUE MATEPUAJIBI J1JI51 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoanueckoe-mocooue-mis-yunrens.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



