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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa o XMMuH Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMS COCTaBIIEHA Ha OCHOBE TPeOOBaHHM K pe3ysibTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTENbHOIM
MPOrpaMMBI OCHOBHOTO 00miero oOpaszopanus, npeacraBieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBe (enepanbHOM padodeld mMporpaMmbl BOCIIHTAHUS U C YIETOM
KOHIIETIINH TTPEToIaBaHus yaeOHOTO mpeaMeTa « XuMUs» B 00pa3oBaTeIbHBIX opraHm3ammsx Poccuiickoit ®exeparum.

[IporpamMMa mo xuMuK AaéT MpEACTaBICHUE O LENsX, oOmel cTpaTeruu 0OydeHHs], BOCIIUTAHUA U Pa3BUTHS 00ydarolIMXcs CpelCcTBaMHU Y4eOHOTo MpeaMera,
yCcTaHaBIMBaeT 00s3aTeIbHOE MPEIMETHOE COJIEpKAHUE, IPETyCMaTPUBAET PAacIpeieIeHUE ero Mo KJIaccaM U CTPYKTYPHPOBaHHUE 10 pasfiesiaM B TeMaM IIPOTPaMMBI 110
XUMHH, OIpeJesieT KOJUYEeCTBEHHbIE M KAayeCTBEHHbIE XapaKTEPUCTUKU COJAEpKaHHUA, PEKOMEHAYeMYIO TIOCIEeI0BaTeIbHOCTh M3YYEHHS XHMHUU C Y4ETOM
MEXIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEW OOYYalOUIMXCsl, OMpenelsiecT BO3MOXKHOCTH TMpEeaMeTa s
peanmzanuy TpeOOBaHUN K pe3ylibTaraM OCBOCHHUS OCHOBHOW 00pa30oBaTelbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTI'O OOINEro oOpa3oBaHUs, a Takke TpeOOBaHWH K
pe3yibpTaTaM OOY4YEeHHS XMMHH Ha ypOBHE LieJel WM3ydYeHHs MpeIMeTa M OCHOBHBIX BUAOB YyUeOHO-TIO3HABATENLHOW JESTENBHOCTH O0YYaromerocs Mo OCBOCHHUIO
y4eOHOTO CoZepIKaHMsl.

3HaHUEe XMMUU CIY)KHT OCHOBOW IJisi (JOPMUPOBAHHMS MHPOBO33PEHHUSI 00Y4YaIOLIETOCs, €ro MPEICTaBICHUH O MaTepUANbHOM EIWHCTBE MHpPa, BAXKHYIO POIb
urparoT GopmMupyeMbie XUMHUEH MPEICTABICHUS O B3aUMOINPEBPALICHUSIX SHEPTUU M 00 IBONIONMH BEIIECTB B MPUPOAE, O MYTSAX PEUICHUs TI00alIbHBIX MpobieM
YCTOWYHMBOTO Pa3BUTHUS YEIOBEUECTBA — CBIPHEBOI, SHEPTETHYECKOM, MUILIEBON M DKOJIOTHYECKOI 0€30MacHOCTH, MPOOIIEM 3/IpaBOOXpaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3alliii BO3MOKHOCTEH ISl caMOpa3BUTHA U (POPMUPOBAHUS KYIbTYPhI IMIHOCTH, €€ 00IIeH U PYHKIIMOHAILHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBaHHME MBIIUICHUSI W TBOPYECKHX CIOCOOHOCTEH OOyYarolmuXcsi, HABBIKOB HMX CAMOCTOSTEIBLHOW y4eOHOW JesiTeIbHOCTH,
SKCIIEPUMEHTAITBHBIX U HCCIIEIOBATEIbCKUX YMEHUI, HEOOXOJMMBIX KaK B MIOBCEJHEBHOM KHM3HHU, TaK U B TPOPECCHOHANBHON IS TENLHOCTH;

3HAaKOMHT CO CHEeUU(PHUKOW HAyYHOT'O MBIIUICHHS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3IJIsS[la HA €IWHCTBO MPHPOJBI U UEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMHPOBAHUH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUaroInXCs;

croco0cTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K MPUPOJE, K YeJIOBEKY, BHOCHT CBOM BKIIJ B JKOJOTHYECKOE
o0Opa3oBaHue 00y4arOIIMXCS.

JlaHHBIE HANIpPaBICHUSI B O0YUYEHIH XUMUHM 00ECTICUBAIOTCS CIIEUPHUKON CojiepKaHus y4eOHOTO TIpeIMEeTa, KOTOPBIN SIBIISIETCS MeIarOTMYecKy alallTHPOBAHHBIM
oTpakeHHneM 0a30BOI HAyKN XUMHUH Ha OTIpe/IeIEHHOM JTane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHMs OPHEHTHPOBAH Ha OCBOCHHME OOYYAIOUIMMUCS CHUCTEMbI NEPBOHAYATBHBIX HMOHSATHH XHMHH, OCHOB
HEOPraHMYECKOW XMMHMH U HEKOTOPBIX OTAEIBHBIX 3HAUMMBIX MMOHATHI OpraHUYECKON XUMUH.

CtpykTypa coiep:KaHusl IPOrpaMMbl M0 XUMHUH c(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOIro moaxoja kK e€ m3ydeHuro. CopepikaHHE CKIaAbIBacTCA W3 CHUCTEMBI
MOHATHH O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMBbl HOHATHH O XMMHYECKOW peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHBl IO NPUHLHUILY
MIOCJIEI0BATEILHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUECKUX MPEACTAaBICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOI'O 3aKOHA XMUMHH;



— YYEHHS O CTPOECHUH aTOMA U XUMUYECKOHN CBS3H;

— MPEJICTABICHUIN 00 IEKTPOIUTHYECKON TUCCOLMAIIMN BEIECTB B PACTBOPAX.

Teoperuueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AMIIMPHUYECKH MOJIyYEHHBIX U OCMBICICHHBIX (PAKTOB, pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJHOIO YPOBHA K
JOPYTOMY, BBIONHSISL (PYHKIHHU OOBSCHEHUS U IPOTHO3WPOBAHUS CBOUCTB, CTPOCHHS U BO3MOXKHOCTEH MIPAKTUYECKOTO IPUMEHEHUS U TIOTyYEHHS N3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmsl O XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO IPEACTABICHHUS O XUMHUECKON COCTABIISIOILEH HAyYHON KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM
HIPUPOJBL, [ICHHOCTHOTO OTHOILLIEHUS K HAYYHOMY 3HAHMIO U METOJaM II03HAHUs B HayKe. [3ydeHre XUMUM IPOUCXOAUT C IIPUBJICUEHUEM 3HAHUU U3 PAHEE U3YUECHHBIX
yueOHBIX peaMeToB: «OKpysKkaromuii Mupy», «buonorus. 5—7 knacce» u «Pu3mKa. 7 Kiacey.

[Tpu M3y4eHnn XMMHUN IPOUCXOAUT (POpMUPOBaHKE 3HAHUI OCHOB XUMHYECKOIM HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOM JeSITENbHOCTH
YeNoBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYpHL. 3ajada y4eOHOTO MpeaMeTa COCTOUT B ()OPMHPOBAHHH CUCTEMBbl XMMUYECKUX 3HAHUN — Ba)KHEHIIUX
(aKTOB, OHATHH, 3aKOHOB U TEOPETHUECKUX TOJOKEHHH, JOCTYIMHBIX 0000MICHNIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAYKH, B IPUOOIIEHUH K HaAyYHBIM METOJaM
MO3HAHUS MPH W3YYEHHH BEUIECTB M XUMHUYECKHX peakiui, B (OPMUPOBAHUU M Pa3BUTHH MO3HABATEIbHBIX YMEHHH W MX NPUMECHEHHH B yueOHO-TIO3HABATENBHOW U
yueOHO-UCCIIeI0BATENbCKON AATEIILHOCTH, OCBOCHUH MTPaBUi O€30MaCHOTO 00pAaIIeHHs C BEMIECTBAMHU B IIOBCETHEBHOM KHU3HH.

[Tpu M3y4eHnn XMMHUM Ha YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHusl BaXKHOE 3HAUCHHUE TIPUOOPENN TaKue 11 , KakK:

— (popMupoBaHUE WHTEIIIEKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHUH, CIOCOOHOH
aIafITHPOBAThCA K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HHU;

— HampaBJIEHHOCTh OOy4YeHHsI HA CHCTEMAaTH4ecKOe MPHOOLICHHE OOYYAIOUIMXCS K CaMOCTOSTEIbHOW IMO3HABATENBHOW JESITENBHOCTH, HAyYHBIM METOJaM
Mo3HaHus, GOPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHMUH;

— o0ecrieueHue YCIOBHA, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYHYAIONIMMUCS OIBITAa Pa3HOOOpa3HOU JEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KITIOUYEBBIX
HaBBIKOB (KITIOYEBBIX KOMIIETEHIINH ), UMEIOLTNX YHUBEPCATbHOE 3HAYSHHE JJIs1 PA3INYHBIX BUOB JEATENBHOCTH;

— (opMmupoBaHue 00IIEeH QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIie YMEHHI OOBSICHSATH U OIICHUBATD SBIICHUST OKPYKAIOIIET0 MUPA,
WCTIOJNIB3YSI 3HAHMS U OTIBIT, OJyYEHHbIE PU U3YYEHUH XUMUHU, IPUMEHSTH UX MPH PEIIeHNH Npo0ieM B TOBCEIHEBHOM KU3HU U TPYAOBOM NEATENBHOCTH;

— (hopmupoBaHUe y 0OYYAIOMIMXCS TYMaHUCTUYECKUX OTHOIIEHHH, TOHUMAHUS IEHHOCTH XUMHYCCKUX 3HAHHUN JUIS BBIPAOOTKH IKOJOTMYECKH 1EIeco00pa3Horo
MOBEJICHUs B OBITY U TPYAOBOM JCATENILHOCTH B IIEIISIX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAFOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAILIMM K 00yUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO Ha OCHOBE YCBOCHHsI 00IIEYeTIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY TPOQHIIS U HANIPABICHHOCTH JAIbHEHIIIEro 00yYeHusI.

OOwiee unciio 4acoB, OTBEASHHBIX JJISI U3YUYEHHUs] XMMUU HA YPOBHE OCHOBHOTO o0IIero oopasoBanus, coctapisier 136 gacos: B § kiacce — 68 yacoB (2 vaca B
HeZIel0), B 9 kiracce — 68 dacos (2 yaca B HEZIEIIO).

COJEP)KAHUE OBYYEHMUSA

8 KJIACC
IlepBoHa4yaIbHBIC XUMHYECKHE OHATHS



[Ipenver xumun. Postb XuMuH B KU3HU dellOBeKa. XUMHS B CUCTeMe HayK. Tena u BemecTBa. OU3nyecKue CBOWCTBA BEUIECTB. ATPETaTHOE COCTOSIHHE BEIECTB.
[TonsiTie 0 MeTomax mo3HaHus B XuMuu. Yuctele BemecTBa U cMecH. CriocoObl paszaeneHus cCMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocThie 1 Co)KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas (popmyna. BaneHTHOCT aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENIbHASL aTOMHAsl Macca. OTHOCUTENIbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XMMUYECKOTO JIEMEHTa B COSIUHEHUH.

KomnuectBo BemectBa. Monb. ModmsipHast Macca. B3auMocBsi3p KOJIM4YeCcTBAa, MacChl M YHCIAa CTPYKTYPHBIX EIMHHUI] BellecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COETMHEHUH.

dusnyeckre ¥ XUMUYECKUE SBICHUS. XUMHUYECKas peakius U e€ MpHU3HaKd. 3aKOH COXPaHEHHs Macchl BellecTB. XMMHUYecKue ypaBHeHus. Knaccubukanms
XMMUYECKUX Peaklni (COeAMHEHHUS, Pa3JIOKEHUs], 3aMEIICHHs, OOMEHa).

Xumuueckuii IKcnepumenm.

3HAaKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBuiaMi paboThl B Ja00paTopuu ¥ MpréMaMu oOpalleHHs ¢ JTabopaTOpHBIM 000pyJOBaHUEM, M3YUYECHHE W OMHCAHUC
(U3NUECKUX CBOWCTB 00pa3lOB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHUe (pu3nyeckux (IUIaBJICHHE BOCKA, TasHUE JibJa, PAcTHpaHHE caxapa B CTYINKe, KHIICHHE U
KOHJICHCALIUSI BOJbI) M XMMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAaHHE MEIHOW MPOBOJOKH, B3aMMOJCHCTBHE MeNla C KHCJIOTOW) SIBICHWH, HAOMIOACHUE M OIHCAHHE
MPU3HAKOB MPOTEKaHUsI XUMHUYECKHX Peakluil (pa3iokeHrne caxapa, B3auMOJCHCTBHE CEpHON KUCIIOTHI C XJIOPUAOM Oapwus, pasnoxkenne ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aMMOJICHCTBUE Xkelne3a ¢ pacTBopoM conu Meau (I1), m3ydenne cnocoOOB pasfeneHus cMeceid: ¢ TIOMOIIBI0 MarHuTa, GUILTPOBaHUE, BHIIAPUBAHNE,
IUCTWUISIINS, XpoMmarorpadusi, MpoBeleHHe OYNCTKUA TOBAapEHHON COJIM, HAOMIOJCHUE W OMUCAHUE Pe3YJIbTAaTOB MPOBEICHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH
COXPaHEHHS Macchl, CO37aHNe MOJIeNIel MOJIEKYJ (IIapOCTEePIKHEBBIX).

Baskneiiimue npeacTaBuTEIM HEOPraHUYECKUX BeIIeCTB

Bo3ayx — cmech razoB. CoctaB Bo3myxa. Kucnopos — a1eMeHT U ipocToe BeniecTBo. HaxoxeHne Kuciopoja B mpupoje, Gusndeckne 1 XUMUYeCKHUe CBOWCTBA
(peaxumu ropenus). Oxcuapl. [lpumenenue kuciaopoaa. CriocoObl MOMydeHHsI KUCIOpoJa B Ja00paTopuy ¥ MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpona B MPHPOJIE.
O30H — AJIOTpOIHAS MOIU(PHUKAIHS KUCIOPOIa.

TennoBoit 3pPeKkT XUMHUUECKON peaKini, TePMOXHUMUYECKUE YPAaBHEHUS, SK30- M SHJIOTEPMUYECKHE Peaklnu. TOIUIMBO: Yroib U MeTaH. 3arps3HeHue BO3/IyXa,
yCcHJIeHHE TapHUKOBOTO 3¢ dekra, paspynieHre 030HOBOTO CIIOS.

Bomopon — snemeHT W mpoctoe BemiecTBO. HaxokneHue Bojgopoia B Hpupojne, U3MUECKHE W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOTY4eHHS.
Kucnotsr u comnu.

MossipHbIi 00BEM ra30B. Pacy€éTsl 0 XUMHUYECKUM YpaBHEHUSIM.

dusndeckre cBoMCTBa BoAbl. Bosa kak pactBopureib. PacTBopsl. HacklieHHbIE M HEHACHIIEHHBIE pacTBOPBL. PacTBOpHMOCTE BewecTB B Boje. MaccoBast 1o
BELIECTBA B pacTBOpe. XMMHUYECKHE CBOWCTBA Bojbl. OcHoBaHMA. Ponb pacTBOpOB B NMpUpOAE M B KM3HM uesioBeka. KpyroBopoT BOJBI B NpUpPOAE. 3arpsi3HEHHE
MpHUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanms Heopranmueckux coenuHeHuil. Oxcuasl. Knaccudukaums okcumoB: cojeoOpasyiomme (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) u
HeconeoOpasytomue. Homenknatypa okcnaos. @usndeckne 1 XMMUUECKUE CBOMCTBA OKCHIOB. [lomyueHre okcuaoB.



OcnoBanns. Knaccudukarmst OCHOBaHMIA: METOYH  HEPACTBOPUMBIE OCHOBaHUA. HoMeHknaTypa ocHoBaHni. DPU3NYECKHE H XUMUIECKHE CBOWCTBA OCHOBAaHUH.
[Tony4yeHnue OCHOBaHUI.

Kucnoter. Knaccudukamus kuciaor. Homenknarypa kucimor. Ou3ndeckne W XUMHYECKHE CBOWcTBa KucnoT. Psn aktuBHoctn MmetamuioB H. H. bekerora.
[TonyyeHue Kucnor.

Comn. Homenkmarypa coneil. @uzndeckie 1 XuMAdecKie cBoicTBa coneid. [lomydenue comeii.

I'enetnueckast cBs3b MEXKAY KIaccaMU HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKcnepumenn:

KayecTBEHHOE OIpe/ieTIeHne COJCp)KaHUsl KUCIOpOoJa B BO3IyXe, IMONyYyeHHEe, COOMpaHue, paclo3HaBaHWE U W3y4YCHHE CBOWCTB KHUCIOpOJa, HAOIIOJCHUE
B3aMMO/JICHCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHSI BOSHUKHOBEHHS M MPEKpallleHus TopeHus (oxapa), 03HaKOMIJIEHHE ¢ 00pa3liaMH OKCHJIOB U OITMCAHUE UX CBOICTB,
MoJIy4eHue, coOMpaHue, paclo3HaBaHWE W W3Yy4YEHHE CBOWCTB BOJIOpoJa (TOpeHue), B3auMmojeicTBUe Bogopoaa ¢ okcumom meaw (I1) (Bo3aMokHO HcmoNb30BaHUE
BUICOMATEPUAIOB), HaOMIOACHUE OO0pa3llOB BEMIECTB KOJIWYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEHIECTB C Pa3IMYHON PacTBOPHMOCTHIO,
MIPUTOTOBJIEHHE PACTBOPOB C OMNpeNeIEHHON MaccoBOW JIojiel pacTBOPEHHOIO BEUIECTBA, B3aHMMOAEWCTBUE BOJBI C METa/llaMH (HaTpUeM U KajblueM) (BO3MOXKHO
WCTIONb30BaHUE BUAECOMATEPUANIOB), UCCIEJOBaHUE 0O0pa3loB HEOPraHWYEeCKHMX BEUIECTB Pa3IMYHBIX KIACCOB, HAONIOJCHUE HM3MEHEHHs OKPAacKH HHIUKATOPOB B
pacTBOpax KHCJIOT U IIeJI04YeH, U3yueHue B3auMoaercTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIIOT ¢ METaJJIaMH, PEaKIMi HeUTPaTU3aIluH, TOTyICHUS
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO MeETajula APYTUM M3 pacTBOpa COJM, pELIeHHE SKCIEepPUMEHTANbHBIX 3ajady Mo TeMme «Baxneimme Kiacchl
HEOPraHUYECKUX COETUHEHUI.

Iepuoannyeckuii 3axon u Ilepuoanyeckas cucrema xXumuieckux 3jeMeHToB /. . MenneneeBa. CTpoenne aToMoB. XuMuueckas cBsi3b. OKHCINTEILHO-
BOCCTAHOBHUTEJbHbIE PeaKIMH

[epBbie MOMBITKK KIacCH(PUKAUN XUMAYECKUAX dJIEMEHTOB. [IoHSATHE O TPyINIax CXOJHBIX 3JIEMEHTOB (IENOYHBIE U IEJIOYHO3EMENbHbBIE METAILIbI, TAIIOTEHEI,
WHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(oTepHbIE OKCHIIBI U THIPOKCH/IBL.

[Nepuonnueckuii 3akoH. [lepnomudeckas cuctema xumuaeckux snemento /1. . Menzaeneesa. KopoTkoneproiHas u AmuHHOTIEpHOAHAS Gopmbl [Teproamueckoit
cuctembl xumMuueckux aeMmeHToB . M. Menaeneesa. [lepuoast u rpymnmnbsl. @U3NUECKUN CMBICI MOPSAJKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMmHbIX sjep. M3ortombl. OnekTponbl. CTpoeHHE 3JEKTPOHHBIX 000J0YeK aTOMOB MepBHIX 20 XHMHYECKHUX JIIEMEHTOB
ITepunonnueckoit cucremsl 1. 1. MenaeneeBa. XapakTepuCTHKAa XMMUYECKOTO 3JIEMEHTA T10 €ro nosioxeHuto B Ilepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI Painyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAJUIMYECKUX M HEMETAIJIMYECKHUX CBOMCTB I10 TPYIIAM U MEPUOIAM.

3nauenue Ilepumoguueckoro 3akoHa u Ilepnonnyeckoil CUCTEMbl XMMHYECKHUX 3JEMEHTOB s Pa3BUTHA Hayku WM mpakTuku. [[. V1. MenneneeB — yu€Hbli U
rpa)x</laHuH.

Xumnueckas cBs3b. KoBajeHTHas (ONApHAs U HEMOJAPHAs) CBS3b. DJIEKTPOOTPULATEIBHOCTD XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenens okucieHna. OKUCINTENBHO--BOCCTAHOBUTENbHBIE peakMy. [Iporiecchl oknucinenns u BoccTaHoBIEHHU. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

H3yYeHHe OO0pa3lOoB BEIIECTB METAVIOB M HEMETaJIOB, B3aMMOJACHCTBHE TMAPOKCHAA IMHKA C PacTBOpaMM KHUCIOT M IIEJoYed, MPOBEIEHHE OIBITOB,
WTIOCTPUPYIOUINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUi (TOpEeHUE, PEaKLIUU Pa3ioKEeHHsI, COSIUHEHHUS).



Mescnpeomemnule ceazu

Peanmzanms MECXKIIPEAMETHBIX CBsI3EH IIpyu U3Yy4YCHUU XUMHUHU B 8 xmacce OCYHICCTBIIACTCA 4€PE3 UCITIOJIb30BAHUC KaK O6I_I_II/IX €CTCCTBCHHO--HAYYHBIX HOH?ITHﬁ, TaK
n HOHHTHﬁ, ABJIFOMIUXCA CUCTEMHBIMHA IJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO--HAyYHBIE MOHATHSA: HAYYHBIA (DakT, THUINOTE3a, TEOpwWs, 3aKOH, aHAIW3, CHHTE3, KIAcCH(HKAIWs, MEePUOAUIHOCTh, HAOIIOJCHHE,
SKCIIEPUMEHT, MOICIUPOBaHKE, H3MEPEHUE, MOICIIb, SIBIICHUE.

dusuka: mMarepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJI, U30TOIMbI, PaIMOAKTHBHOCTh, MOJICKYJIa, JICKTPUUCCKUN 3apsl, BEIICCTBO, TEJIO, 00BEM,
arperaTHoe COCTOSHHE BEIECTBA, ra3, GU3NYCCKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMOC, IUIaHEThI, 383161, COMTHIIE.
Buonorwust: poTocunTes, npixanue, orochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIC ITOPOJIBI, MOJIE3HbIC UCKOTIAEMBIE, TOTLTUBO, BOJHBIC PECYPCHI.

@opMa NPOMEKYTOUHOI aTTecTanuu - KOHTPOIHHBIN TeCT / BRIBEJEHHE TOAOBOI OTMETKHI

9 KJIACC
BenrecTBo u xuMnyecKkas peakuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cuctema xumuueckux sneMeHToB [[. U. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOKCTB
XMMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KK, KAIBLUI U X COEIMHEHUI B COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B [lepronnueckoil cucreme U CTpoeHHEM
UX aTOMOB.

CTpOeHI/Ie BC€IICCTBA: BHUbI XHUMHYECKON CBSI3U. THIIBI KPpUCTATNIMYCCKUX peI_HéTOK, 3aBUCHMOCTH CBOMCTB BC€IICCTBA OT THUIIA KpHCTaHHPI‘ieCKOﬁ peH.IéTKI/I n BUOa
XHMHYECKOH CBSI3H.

Knaccudpukanyus v HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA BEIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KJacCaM HEOPraHWYECKHUX
COEAMHEHHH, TeHEeTUIECKas! CBA3b HEOPraHMYECKHUX BEIIECTB.

Knaccudpukanys XMMHYECKUX peakUUid MO pa3iIMyHBIM NpU3HaKaM (II0 YUCIY W COCTaBY YYacTBYIOIIMX B PEAKLUUH BELIECTB, MO TEIUIOBOMY 3¢ QeKTy, 1o
HW3MEHEHUIO CTENEeHEH OKUCIICHHS XMMHYECKHX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYaCTHIO KaTaln3aTopa). DK30- M IHJOTEPMHUYECKUE PEAKINH, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonste o ckopocTH xUMHYeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKHX peakuusix. [IoHATHE O TOMOTE€HHBIX M TE€TEpOreHHBIX
peakuusax. [lonsarue o kartanmuse. IloHATHE O XUMHUECKOM paBHOBeCHM. PaKTOpHI, BIMSIOIMIME HAa CKOPOCTh XHUMHUYECKOM pEaklIUd M IMOJNO0XKEHHE XHMHYECKOIO
PaBHOBECHSI.

OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHBIC pcaknuuu, BJICKTpOHHBIf/’I 0anaHC OKUCIUTEILHO-BOCCTAHOBHUTEIBHOM pcaKkuuu. CocraBiieHue ypaBHeHI/If/i OKHCIHUTCIIBHO-~
BOCCTAaHOBHUTECIIBHBIX pCaKL[I/Iﬁ C UCIIOJIb30BAHUEM METOJia 3JICKTPOHHOT' O Oananca.

Teopust PAEKTPOTUTUICCKON TUCCOITHAIMH. DJICKTPOIHUTHI M HEDJIEKTPOIUTHI. KaTHOHBI, aHMOHB. MexXaHu3M JTUCCOIMAINY BEIIECTB C Pa3IUYHBIMUA BHJIAMH
XUMI4IeCcKO# cBsa3u. Ctenens auccoruanyi. CHIBHBIE U CIIa0BIe DICKTPOIUTHL.



Peakimn monHOTO OOMeEHA. YCIIOBHS TpPOTEKaHHs peakinii MOHHOTO OOMEHa, TOJHBIE M COKpalléHHBIE WOHHBIE ypaBHEHHWs peakmwil. CBOHCTBa KHCIOT,
OCHOBAHHM M COJICH B CBETE MPEACTABICHUNA 00 IEKTPOIUTHICCKON mucconuanuu. KadecTBeHHBIE peakIinu Ha HOHEL. [[oHsATHE 0 THAPOIH3E CONICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJIEISIMUA KPUCTAITMIECKAX PEMIETOK HEOPTaHMUECKHUX BEIMIECTB — METAIIOB 1 HEMETAJUIOB (TpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJIopuaa
HaTpHs), HCCIIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHYECKOM PEakIiuil OT BO3ACHCTBUS Pa3IUYHbIX (DaKTOPOB, HCCIEIOBAHIE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
npoliecca AUCCOLHMALUKN KHCIIOT, 1eJoYei U coneld (BO3MOKHO MCIOJIb30BaHHE BUACO MaTepUasiOB), MPOBEACHUE OMBITOB, WILTIOCTPUPYIOLUINX MPU3HAKH MPOTEKAHUS
peaknuii HOHHOTO oOMeHa (0Opa3oBaHHE OCalKa, BBIACICHHE ra3a, 00pa3oBaHHE BOJbI), OIMBITOB, WIIIOCTPUPYIOLIMX MPHUMEPH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peaklUUu pas3JIoKEHHUS, COEAMHEHUs), paclo3HAaBaHHE HEOPTaHMYECKUX BEUIECTB C IIOMOUIbI0 KAaUECTBEHHBIX peakUWii Ha HOHBI, pelIeHue
9KCIIEPUMEHTAIBHBIX 3a/1ay.

HemeTaniasl 1 UX coeTUHEHUs!

OOmias xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakTepHbIe cTeneHn okuciaeHus. CTpoeHue u pusndeckre CBONCTBA MPOCTHIX BELIECTB —
rajJjoreHoB. XvMMHUYECKHE CBOWCTBA Ha MpuUMepe XJopa (B3aumMOJIEHCTBUE C METajulaMH, HeMeTaJulaMH, meodamu). XiopoBoaopos. CosnsiHas KUCIOTa, XUMUYECKUE
CBOICTBa, OJTy4YeHHE, TpUMeHeHHe. J(eficTBUe XJ10pa U XJIOPOBOAOPOa Ha OPTaHu3M desoBeka. BaykHellne XI10puIsl U UX HaX0XKJIECHUE B IPUPOJIE.

OoOmas xapaktepuctuka 3jeMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTeneHW okucieHus. CTpoeHue M (U3MYSCKUE CBOMCTBA
MPOCTBIX BEIECTB — KHUCJIOpPOJA M CEepbl. AJUTOTPONHBIE MOTU(HKAINU KHCIOpoAa M cepbl. XHUMUYecKue cBoiicTBa cepbl. CepoBOIOpO, CTpoeHUE, (HPU3NUECKUE U
XUMUYeckre cBOHMCTBAa. OKCHIBI cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIO0Ta, (PU3NUECKUE U XUMHYCCKHE CBOWCTBA (OOIIME KaK MPEICTaBUTENs
KJlacca KHCIIOT | crienuduieckne). XUMHUUECKHE PEaKIlny, JIEKAIHe B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOyueHHs CEpHOI KUCNIOThL. [IpuMeHeHne cepHOi KUCTIOTHI.
Conu cepHOW KHCJIOTHI, KaUeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxneHune cepbl u e€ coeAMHeHHH B TpUpoJie. XMUMUYECKOE 3arpsi3HEHUE OKPYKArOIIEH Cpebl
COEJIMHEHMSIMHU cepbl (KUCIOTHBIC JIOK/IH, 3aTPS3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 NPeI0TBPAILICHHS.

Oobmias xapakrepuctruka 3yeMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHHS. A30T, PaclpoCTpaHEHHE B MPHUPO/IE,
¢dusnueckue u XuMu4Yeckre cBorcTBa. Kpyropopot azora B npupoje. AMMHaK, ero (U3NUECKUEe U XUMHUYECKHe CBOWCTBA, TTOTyueHre U mpuMeHeHne. Coln aMMOHUS, UX
¢du3nUeckue U XUMUYECKUe CBOMCTBa, MpUMeHeHrne. KauecTBeHHas peakiysi Ha HOHbI aMMOHUS. A30THasI KUCJIOTa, e€ MmoiydeHue, Grusndeckne u XMMHUUECKHE CBOMCTBA
(oOmue kak mpeAcTaBUTENS Kiacca KUCIOT M cnenuduveckue). Mcrnons3oBaHne HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPAILHBIX yIoOpeHuil. XuMmudeckoe
3arpsi3HEHHE OKPY)Kalollel cpellbl COeMUHEHUSIMH a30Ta (KUCIOTHBIE 0K, 3arps3HEHHE BO3/AyXa, MOYBBI W BOA0EMOB). Docdop, amwtoTpornHble MOAUDUKAIN
dochopa, puznueckue U xumudeckue cBoiictBa. Oxcup dochopa (V) u dochopHas kuciiora, GU3MYSCKUE M XUMHUECKUE CBOMCTBA, MOjydeHue. Vcrnosnbp3oBaHue
¢dochaToB B KauecTBe MUHEPAIBbHBIX YAOOPEHUH.

Oobmias xapakrepucTuka 31eMeHToB |V A-rpynmnbsl. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEPHbIE CTEIICHH OKHCICHHS. YTIEepoll, auIOTPOIHbIE MOAU(HUKALINH,
pacmpocTpaHeHue B npupojie, GU3HUecKre U XUMUIecKrue cBorcTBa. Ancopoums. Kpyrosopot yriepona B npupoae. OKCHIBI yriaepoaa, UX GU3NIEeCKue 1 XUMHUYECKHE
CBOHCTBA, JCHCTBHE HA >KUBBIE OPraHU3MBI, MOJYYEHHE W NPUMEHEHHE. DKOJOTMYEeCKHe NpOoOJIeMBbl, cBA3aHHBIE ¢ okcuaoMm yriaepona (IV), rumoresa riao0asbHOTO
MOTEIUICHHS KJIMMaTa, HapHUKOBBINA 3P QeKT. YTonbpHas KUCIO0Ta U e€ CONH, X (PU3NUECKUE U XUMHUECKIE CBOHCTBA, IOIyuYeHHe U IpuMeHeHne. KauecTBeHHas peakuus
Ha KkapOoHaT-uoHbI. Vcnonb30Banue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO03IHCTBE.



[lepBoHavyanpHBIEC TOHATHS 00 OPTraHWMYECKUX BEIIECTBAX KaK O COEIUHEHHAX yriepona (MeTaH, 5TaH, 3TWUJICH, alleTHIIEH, ATAaHOI, TJIMIEPHH, YKCyCHAs KUCIIOTA).
[IpuponHbIe UCTOYHHUKH YTIEBOAOPOJOB (Yroib, MPUPOIHBIA Ta3, HEPTH), MPOIYKTH HX MepepadoTku (O0eH3WH), UX POib B OBITY W mpombinuieHHOCTH. [loHSATHE O
OHMOIOTHYECKH BaXKHBIX BEIECTBAaX: XHUpaxX, Oelkax, yrieBoJax — M WX POJIM B XU3HU dYeJoBeKa. MaTepuanbHOE €IWHCTBO OpPTaHMYECKHX M HEOPTaHHMYECKUX
COETMHECHUM.

Kpemunii, ero ¢pusndeckne n XuMAYeCKHe CBOWCTBA, MoNy4deHre 1 nmpuMeHeHue. CoequHeHns KpeMHus B ipupoze. OO1mie npeacTapieHust 00 OKCHAE KPeMHUS
(IV) u kpemuueBoii kuciaote. CHIIMKATHI, MX UCIOIL30BAHNE B OBITY, B IPOMBINIICHHOCTH. BayKHEHIIIME CTPOUTEILHBIC MATEPHATIBI: KEpaMHUKa, CTEKITO, IIEMEHT, OCTOH,
xene300eToH. [IpobneMbl 6€30IacHOT0 UCTIONB30BAHUS CTPOUTEIBHBIX MaTEPUAIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm.

n3yueHne 00pa3loB HEOPraHWIECKUX BEIIECTB, CBOWCTB COJISTHOW KHMCIIOTHI, POBEACHNE KAaUECTBEHHBIX PEaklnii Ha XJIOPHI-HOHBI U HAOJII0JIeHNE IPU3HAKOB HX
MPOTEKAHUS, OTIBITHI, OTPAKAIOIINE (PU3MUECKHE U XUMHUYECKHE CBOWCTBA FAJIOTEHOB M X COCTUHEHUH (BO3MOXKHO MCIIOIh30BaHIE BUACOMATEPHUATIOB), 03HAKOMIICHHE C
o0pasuamu XJIOpUIOB (TaJOreHUI0B), O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COeAMHEHHAMH (BO3MOKHO HCIIONIb30BaHME BHIICOMATEPHAJIOB), HAOMIOACHUE Mpoliecca
oOyrivBaHMs caxapa IOJ JCHCTBUEM KOHIECHTPUPOBAHHOW CEPHOM KHUCIOTHI, W3yYeHHE XMMHYCCKUX CBOWCTB pa30aBJICHHOW CEpPHOW KHUCIOTHI, IPOBEICHHE
KaueCTBCHHON peakiuu Ha CyJb(aT-uOH M HaAOJIOJICHUE NpU3HAKa € MPOTEKaHUs, O3HAKOMJICHHE C (DM3MYSCKUMHU CBOHCTBaMH a30Ta, Gocdopa U UX COCIUHCHHIMA
(BO3MO>KHO UCIIONIL30BAHKE BHICOMATEPHAIOB), 00pa3aMu a30THBIX U PocOpHBIX yA0OpeHuH, momydenre, coOupanue, paclio3HaBaHUEe 1 U3yUYeHUE CBOMCTB aMMHUAKa,
MpoBeIeHNE KaueCTBEHHBIX PEaKIUii Ha HOH aMMOHUS U (hochaT-nOH U M3yueHHE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI
¢ MeIplo (BO3MOYKHO HCIIONIb30BAHKE BUICOMATEPHAIIOB), H3yYCHUE MOJENeH KPUCTAIUIMYECKUX PEIIETOK anMasa, rpaduta, QyjuiepeHa, 03HaKOMIICHHE ¢ MPOLECCOM
a/IcOpOLIMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoJlydyeHne, COOMpaHne, paclio3HaBaHUE W M3Y4YE€HHE CBOWCTB YIIIEKHUCIIOTO
ra3a, IpOBEJCHHE KAYeCTBEHHBIX peakIiuil Ha KapOOHAT M CHJIMKAT-MOHBl M M3Y4YEHHE TNPU3HAKOB WX TNPOTEKAHMSA, O3HAKOMIJIEHHE C MPOAYKIHEH CHUIMKATHOM
MIPOMBIIIIEHHOCTH, PEIIeHNE IKCIIEPUMEHTATIFHBIX 3a/1a4 110 TeMe «BakHelle HeMeTauibl U UX COSTUHEHU».

MeTaabl 4 X COeTMHEHHSA

OOmiass xapakTeprcTUKa XUMHYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBaHWHM WX MoJoxeHusi B [lepwoanmdeckoit cucreme xummuueckux snemeHntoB JI. U.
MenneneeBa u crpoenusi atoMoB. CTpoeHHe MeTauioB. MeTamindeckas CBSI3b U METAJUIMYECKash KpUCTAJUIMYEcKas perérka. DIeKTPOXUMUYECKUN Psiji HaIlpsHKEHUH
MeTauioB. OU3MUECKHe U XUMHYECKHE CBOWCTBA MeTauoB. O01Ire croco0bl oMyueHHus: MeTauioB. [IoHATHE 0 KOPPO3MH METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT
kopposuu. CrjiaBsl (CTajb, YyTyH, TIOPATIOMUHNHN, OpOH3a) M X IPUMEHEHHE B OBITY U TIPOMBIIIUIEHHOCTH.

[Ilesnounsle MeTambl: nosioxeHue B Ilepuonnueckoil cucrtemMe xumudeckux 3neMeHTOB JI. M. MenpeneeBa, CTpOGHME MX aTOMOB, HaxXOXICHUE B IHPUPOJE.
dusnveckre U XUMUYECKHUE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIIBI U THAPOKCUABI HATPUs U Kanus. [[piMeHeHne e0YHbIX METAIIOB U UX COCTMHCHH.

[lenouno3emMenbHbIE METAIIBI MATHUW U Kanbluii: nonoxeHue B [lepuonnueckoit cucteme xumuueckux snemeHToB J[. . MenaeneeBa, cTpoeHHEe UX aTOMOB,
HaxoXJieHue B npupojae. Pu3nyeckue U XMMUYECKUE CBOMCTBA MarHus W Kaiblvs. BakHelnne coequHeHHs KaiubIus (OKCHII, TUAPOKCH, COH). JKECTKOCTh BOJBI U
croco0bl €€ yCTpaHEeHus!.

Amomunuil: nonoxxenue B Ilepuoanueckoil cucteme xuMmuueckux anemMeHToB JI. M. MenneneeBa, ctpoeHue aroma, HaxoJeHHE B mpupoje. Pusndeckue u
XMMHYECKUE CBOKMCTBA AOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M TUAPOKCHIA ATFOMUHUSI.



Kenezo: nonoxenue B Ilepmoandeckoit cucreme xumuueckux siaemeHToB [[. M. MeHneneeBa, CTpoeHHME aToma, HaxXxOXJeHUE B mpupoje. Puzndeckue u
XIMHYECKHEe CBOUCTBA kene3a. Okcusl, Tuapokcuanl u conu xxkenesa (1) u sxenesa (1), ux cocras, cBoiicTBa 1 OTyUIEeHHE.

Xumuueckuil IKCHepuUMenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMd METAJIOB WU CIUIaBOB, MX (U3MUECKUMM CBOHCTBAMH, M3YyYEHHE PE3yJbTaTOB KOPPO3HMHM METAUIOB (BO3MOKHO HCIIOJIb30BaHHE
BUIECOMATEPUAIOB), OCOOCHHOCTEH B3aMMOIEWCTBHS OKCHIA KajbLWsi M HATPUS C BOAOH (BO3MOXKHO HCIIOJIB30BAHHE BHIEOMATEPHAIOB), HCCIECIOBAHUE CBOWMCTB
XKECTKOM BOJBI, pOIlecca TOPEHHS JKesle3a B KUCIOopoae (BO3MOKHO HMCIOJb30BaHUE BHIEOMATEPHAOB), MPU3HAKOB MPOTEKAHUA KAaUYECTBEHHBIX PEaKIUi HAa HOHBI:
MarHusi, KaJublys, amfoMUHMs, nuHKa, skene3a (I1) u xxemnesa (l11), menu (11), HabnromeHne u onmcaHue MPOIECCOB OKPALIMBAHMUS TUNIAMEHH MOHAMH HATpPUs, KaIus U
KaJblus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEpPHAJIOB), HCCiIeoBaHHEe aM(OTEPHBIX CBOWCTB THUAPOKCHIA alIOMHHHS W THIAPOKCHIA IMHKA, pELICHUE
9KCIIEPUMEHTANIbHBIX 33j1a4 M0 TeMe «BakHelrie MeTaibl ¥ X CO€AMHEHUS.

XuMus 4 OKpysKawuias cpeaa

BemectBa u marepuanbl B MOBCEAHEBHOW >KU3HU 4YelIOBeKa. be3omacHoe HCMONb30BaHME BEHICCTB U XMMHUYECKUX peakuuii B ObiTy. [lepBas momoims mpu
XUMHUYECKUX 0’KOTax U OTPABJICHHUSAX.

XUMUYECKoe 3arpsi3HeHHe OKpy:Karoled cpenbl (MpezenpHas ToMycTHMas KOHLEHTpauus BemiecTs, nanee — I1JIK). Ponp XumMuu B pelieHHH 3KOJOTHYECKHUX
npooieM.

Xumuueckuii IKcnepumenm:

H3y4YeHHe 00pa3loB MaTEpPHAaJIOB (CTEKIIO, CIUIABBl METAIJIOB, MIOJIMMEPHBIC MATEPHAIIBI).

Meosrcnpeomemmule ceazu

Peanuzarus MexXnpeIMeTHBIX CBA3EH IIPH U3yUYEeHUN XUMHUH B 9 Ki1acce OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
TIOHSTUH, SIBJISIOMINXCS] CHCTEMHBIMH JUISI OTAETIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmpe ecTecTBEHHO-HAyYHbIe TOHSATHS: HAy4YHbIH (akT, Tumore3a, 3aKOH, TEOpHs, aHalIM3, CHHTE3, KiIacCHU(HKaIus, MEePUOJUYHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, H3MEPEHHE, MOJIETIb, SIBIICHUE, TAPHUKOBBIN 3(PdeKT, TEXHOIOTHsI, MaTepPUAIbL.

@dusuka: Marepus, aTroM, O3JEKTPOH, IPOTOH, HEWUTPOH, HMOH, HYKIHJ, H30TOMNBI, PaJAMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUUYECKUH 3apsjl, MPOBOIHHKH,
MOJTYTIPOBOJIHUKH, TUDJIEKTPUKH, (DOTORTIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHHE BEUIECTBA, I'a3, PACTBOP, PACTBOPHUMOCTh, KpUCTAIIMUECKas PeETKa,
CIUIaBBbl, pU3HYECKHE BETMUMHBI, CIMHUIBI H3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, TUIAaHEThI, 3BE371b61, ColHIIe.

Buonorus: dorocuntes, npixanue, ouochepa, IKocucTeMa, MUHEPAIbHBIE YI0OPEHHSI, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MTUTATEIILHBIE BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaJIbl, TOPHBIE TOPOABI, MOJIE3HbIE UCKOIIAEMBIE, TOTUINBO, BOJHBIE PECYPCHI.

dopMma MPOMEKYTOUHOI aTTecTanuu - KOHTPOJIBHBIN TeCT / BBIBEJICHHUE TO0BOI OTMETKH



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 1O XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JIMMHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEr0 oOpa3oBaHMs JOCTHraloTcsd B XoAe OOy4YeHHsT XMMHUHM B CIMHCTBE Y4eOHOH H
BOCIHUTATENbHOMN JIEATENBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
o011ecTBe MpaBWIaMU U HOPMaMH [IOBEJCHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATN3ALUH 00yJaroIuXCsl.

JINYHOCTHBIE PE3YNIBTaThl OTPAKAIOT T'OTOBHOCTH OOYYAOLIMXCSl PYKOBOJCTBOBATbCS CHCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMIl M pacIIipeHue
OIIBITA ESTEILHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYIECKOMY M HAy4HOMY HACIEAHIO, IOHNMAaHMS 3HAUYCHHUS XUMHUYECKOW HAyKH B JKU3HHU
COBPEMEHHOT0 O0IIecTBa, CIOCOOHOCTH BaleTh JOCTOBEPHOW MH(OpMAanMeld O MepefoBBIX NOCTHKEHHMAX U OTKPBITHAX MHUPOBOW M OTCYECTBEHHOH XHMHH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpa U 0OIIECTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUS

MPECTABICHUS O COLHMAIBHBIX HOpPMax M MpaBHIaxX MEXKIMYHOCTHBIX OTHOIIECHUH B KOJUIEKTHMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeA0BATEIbCKOM, TBOPUECKOM U IPYIruX BHIAX ACSTEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JESTENbHOCTH IPU BHIIIOJTHEHUH
yueOHBIX, IO3HABAaTENbHBIX 3a/1ad, BBIIOJHEHUM XHMHUYECKHUX 3KCIIEPUMEHTOB, CO3JaHWU YUYEOHBIX IPOEKTOB, CTPEMJICHMS K B3aUMOIOHHUMAHHUIO U
B3aMMOIIOMOILIM B MIPOLIECCEe ITOH yueOHOM AEATENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEIEHHE U MOCTYIKU CBOMX TOBApUILEH C MO3UILMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUECKUE MPEACTABICHHUs O BEIIECTBE U XUMHUYECKOH PEaKklMH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTABIISIOLINE
OCHOBY ISl TIOHUMaHHs CYIIHOCTH Hay4YHOW KapTHUHBI MHUpA, NPEACTaBJICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs NMPUPOJBI, B3aMMOCBS3SX UYEIOBEKa C
MPUPOAHOM CPEAOH, O POJIM XUMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTeNbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIy4YE€HUE HOBBIX 3HAHWH MO0 XMMHUHU, HEOOXOAUMBIE Ui OOBSICHEHHUs HAOII0JaeMbIX POLIECCOB U SBJICHUH,
MO3HABaTEeNbHON, MH()OPMALIMOHHOM M YMTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE HABBIKOB CAaMOCTOATEJLHOW pabOThl C Y4eOHBIMH TEKCTAaMH, CIIPaBOYHOM
JUTEPATypPOH, TOCTYITHBIMH TEXHUUECKUMH CPEACTBAMH HH(POPMAIIOHHBIX TEXHOJIOTHIl;

UHTEpeC K 00Y4EHHIO U NTO3HAHMUIO, JIF0003HATEIbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CaMO0OOPa30BaHMIO, IIPOSKTHON M UCCIIEI0BATEIBLCKON NESTENbHOCTH,
K 0CO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH M YPOBHS O0YYEHUS B JAIbHEHIIIEM;

4) ¢popMHpPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAHHE IEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKM Ha 3JIOPOBBIH 00pa3 »KWU3HH, OCO3HAHWE ITOCIEJACTBUH U
HETIPUSTHE BPEIHBIX MPUBBIYCK (YHNOTPEOJECHHS alKOToJsl, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHHS TPaBHi OE30MAacCHOCTH MpPU OOpalleHHH C
XUMHYECKUMH BEIIECTBAMH B OBITY U PEaTbHON KHU3HH;

5) TpynoBOro BocnuTaHMMA:

WHTEpEeC K MPaKTUIECKOMY U3y4eHHI0 Mpodeccuii U TpyAa pa3IudHOT0 Poja, YBaXKEHHE K TPYAY U pe3yiabTaTaM TPYJIOBOU JIEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMCHEHHS TPEJMETHBIX 3HAHWW 10 XMMHH, OCO3HAHHBIA BHIOOP MHAMBUAYAILHOW TPAGKTOPUH TPOJOIDKEHUS 00pa3oBaHHs C y4ETOM JHMYHOCTHBIX
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WHTEPECOB M CIMOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOH Mpo(ecCHOHAIbHOM NESITETHbHOCTH W Pa3BUTHS HEOOXOIMUMBIX
YMEHU, TOTOBHOCTH aalTHPOBAThLCS B MPOPEeCCHOHANBHON cpele;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMS:

9KOJIOTHUYECKH 1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK UCTOUHHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYILECTBOBAaHMUS, IOHUMAaHNUE LIEHHOCTH 3J0POBOTO U
Oe3onacHoro odpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3MUYECKOMY M IICUXUYECKOMY 30POBBIO, OCO3HAHNE LICHHOCTH COOJIIOICHHS TPaBHII
0e301acHOro NOBEACHUS NIPHU PabOTE C BEIIECTBAMH, a TAKXKE B CUTyalUsX, YIPOKAIOIINX 3J0POBBIO M KHU3HU JIFOJEH;

CIIOCOOHOCTH HPHUMEHSTh 3HAHWSA, MOJIy4aeMble IPU H3YUCHHUH XUMHHM, IJI PELICHUs] 3a/1ad, CBA3aHHBIX C OKpY’Karollell NpUpOJHOM cpemol, s
MOBBIILICHUS YPOBHSI 3KOJIOTMYECKOW KyNbTYphl, OCO3HAHMs TJ00aJbHOTO XapakTepa HKOJOIMYECKHX MpoOJieM M IyTeH WX peIIeHHs IOCPEACTBOM METOJOB
XMMUH, SKOJIOTMYECKOTI0 MBILIUIEHUS], YMEHHSI PYKOBOACTBOBATHCS UM B II03HABATEIbHOW, KOMMYHUKAaTHBHOW U COLIMAIBHOM IPAKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocraBe meranpenMeTHBIX pe3yabTaTOB BBIACISIIOT 3HAYMMbIE AJSL (OPMUPOBAHMS MHPOBO33PEHHUSI OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, IPUHIIMII,
TUIoTe3a, (aKkT, CUCTEMa, MPOLECC, SKCIEPUMEHT U APYroe.), KOTOPhIE UCIIONIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpPEIMETax M IMO3BOJIIIOT HAa OCHOBE
3HAaHUH M3 3TUX MpeaMeToB (OpPMHUPOBATh NMPEACTABICHHE O LIEJIOCTHON HAaydyHOW KapTWHE MHpa, U YHHMBEpCajbHble yueOHbIe NEHCTBHA (IIO3HABaTEIbHBIE,
KOMMYHHMKAaTUBHBIE, PETYJITUBHBIE), KOTOPhIE 00ecreunBaloT (pOpMUPOBAHNE TOTOBHOCTU K CaMOCTOSTEIILHOMY IUIAHMPOBAHUIO M OCYLIECTBIICHUIO Yy4eOHOM
NesITebHOCTH.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjoruyeckue aeiicTBUs:

YMEHUS UCIIONIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MIPU OCBOCHHWU 3HAHWW: PACKPHIBATh CMBICI XMMUYECKUX MOHATHH (BBIOEIATH UX XapaKTEpHBIC
MIPU3HAKHU, YCTAHABIMBATh B3aMMOCBSI3b C JPYTUMH MTOHATHSIMH), HCIOIb30BATh MIOHATHUS ISl OOBSICHEHUS OTIENIBHBIX (DAKTOB U SIBJICHUI, BEIOMPAaTh OCHOBAHUS U
KPUTEPHHU JUI KJIACCU()MKAIMM XMMHUYECKHX BEIIECTB M XMMHYECKUX PEaKkIMi, yCTAaHABIMBATH MPUYMHHO-CIICACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU H3y4YeHHS,
CTPOUTH JIOTHUYECKHE PACCYKACHHS (MHAYKTHUBHbIE, I€AYKTUBHbIC, TI0 aHAJIOTHH), IEJIaTh BHIBOBI U 3aKIIIOUCHUS;

YMEHHE NPUMEHATh B MPOLECCe MO3HAHMA MOHATUS (IPEeAMETHBIE U METallpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOAEIH, UCIONb3YeMble B XHMHHU,
peoOpa3oBbIBaTh MIMPOKO NMPUMEHSEMbIE B XUMUH MOJAEJbHBIC MPEICTABICHUS — XUMHUUECKUI 3HaK (CHMBOJ 3JIEMEHTa), XMMUuecKasi (opMyna U ypaBHEHHE
XMMUYECKOHM peakiuy — MPpH PeleHnH yueOHO-TI03HABATEIbHbIX 3a/1a4, C YUETOM 3THUX MOJEIbHBIX NPEACTaBICHUN BBISBISATh U XapaKTepU30BaTh CYIIECTBCHHBIC
MPU3HAKH HM3YYaeMBIX OOBEKTOB — XMMHYECKMX BEIIECTB U XUMHUYECKHX PEaKUHid, BBIIBIATH OOLIME 3aKOHOMEPHOCTH, HPUYMHHO-CJIEICTBEHHBIE CBS3U H
MIPOTHUBOPCYUSA B U3YUACMBIX MTPOLICCCAaxX U ABJICHUAX.

Ba3zoBrble uccienoBaTebcKue AeiiCTBUA:

YMCHHUE HCIIOJIB30BATH ITOCTABJICHHBLIC BOIIPOCHI B KAa4YC€CTBC HMHCTPYMCHTA IO3HAHHA, a TAKXKC B KAa4Y€CTBC OCHOBBI IJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI 110
IIPOBEPKE NPAaBUIIbHOCTH BbICKA3bIBAEMBIX Cy)KZIGHHﬁ;

MpHOOpETEHNe OmbITa 10 IUTAHWPOBAHWIO, OPTAaHM3AIMU M TPOBENCHUIO YYEHHMYECKHX DJKCIIEPUMEHTOB, yYMEHHE HaONIolaTh 3a XOIOM IIpolecca,
CaMOCTOSITETTFHO TPOTHO3UPOBATh €r0 Pe3ynbTaT, (popMynnpoBaTh 0OOOIIEHHS M BBIBOIBI MO pe3yibTaTaM MPOBEAEHHOTO OIBITA, WCCIEJOBAHUSA, COCTABIATH
OTYET O TpoJIeNIaHHO# pabore.

Pa6ota ¢ undopmanueii:
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yMeHHUe BHIOMpAaTh, aHATH3UPOBATh U MHTEPIPETUPOBATH HH(GOPMALIMIO Pa3IMYHBIX BUIOB U (POPM MpeNCcCTaBICHHUS, TOTYyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAsl JIUTEpaTypa XHMHYECKOTO COJep)KaHUs, CHpaBOYHBIE MOcoOusi, pecypchl MHTepHeTa), KpUTHYECKH OLIEHHBATH NPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIUIO;

yMEHHUE MPUMEHSITh Pa3in4Hble METOABI M 3alpochl IPU MOUCKE U 0TOOpEe MH(POPMALUU M COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JAJIsI BHIIOJTHEHUS
y4eOHBIX M MO3HABATEIbHBIX 337a4 ONpPEICNEHHOTO TUIA, MPUOOpEeTeHHEe OMbITa B 00JaCTH HCIIONb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIBTYPOHl aKTUBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHMANbHYIO (hopMy NpeacTaBICHUS
nHGOPMAaLUH U WUTIOCTPUPOBATH PEIIaEMbIe 3a/1a4l HECIOKHBIMU CXEMaMH, AMarpaMMaMu, ApyruMy ¢popmMamMu rpauku 1 uX KOMOHMHALMSIMU;

YMEHHUE HCIIOJIb30BaTh M AHAIM3MPOBaTh B Ipolecce y4eOHOH M HCCIENOBATENbCKOM AEATeNbHOCTH HMH(GOPMALUIO O BIHMSHUM IPOMBIIUIEHHOCTH,
CEJIBCKOT0 X03SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAarOUIEH NPUPOTHOM Cpebl.

KomMyHuKkaTHBHBIE YHHBepCalbHble Y4eOHbIe AeliCTBH:

YMEHHsI 3a/1aBaTh BOMPOCH (B XOje auaiora u (WiH) AUCKYCCHH) MO CYIIECTBY 00CYyKIaeMoi TeMbl, (POpPMYyINpOBaTh CBOM MPEIIOKEHUS OTHOCUTEIEHO
BBINOJIHEHNS TIPEATIOKEHHON 3a1a4H;

YMEHUS MIPEICTABIATH IOJIyYeHHBIE Pe3yJIbTaThl TO3HABATEIBHON AEATENBHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALNI0 PE3YJIbTaTOB
BEITIOJTHEHHS XHMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO OIIBITA, JTA00PATOPHOH paOOTHI MO UCCIIEOBAHNIO CBOICTB BEIIECTB, YISOHOTO IIPOEKTA);

YMEHHUS Y4€OHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH ITO3HABATEILHON M MCCIIEIOBATEIBCKON AEATEIEHOCTH MPU PEIICHHH BO3HHUKAIOIIUX
npobieM Ha OCHOBE y4éTa OOLIMX MHTEPECOB M COIJIACOBAaHMS MO3ULMH (0OCyXIeHus, 0OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMBD», KOOPAMHALUS COBMECTHBIX
NeWCTBUM, OllpeesIeHHEe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIIIOJTHEHHONW pabOThI U APYTHE).

PeryasiTuBHbIe YHMBepcajbHbIe y4eOHbIe JeiCTBHSA:

YMEHHE CaMOCTOSTENIFHO ONPEACIATh LEMU AesTEIbHOCTH, INTAaHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATh U MIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNbHOCTh, BBIOMpaTh Hanbosee 3(h(eKTUBHBIE CIOCOOBI pPelleHHs YYeOHBIX M IO3HABAaTEJIbHBIX 3a[1ad, CAMOCTOSTENIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIH aJIrOpUTM JEMCTBUI NPH BBINOJHEHUH 33JaHUM C y4E€TOM IMOJYYECHUS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEaAKLUsX,
OLIEHMBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asBICHHOH LIEIH, YMEHHE HCII0Ib30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Ipe/ijlaraéMble B YCIIOBUH 3aaHUH.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pE3yNBTATOB 10 OCBOCHHUIO OOS3aTEIBHOTO COJAEp)KaHMSA, YCTAaHOBJIEHHOTO JIaHHOH QenepasbHOW pabodel mporpaMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4yHblE 3HAaHUs, YMEHHs W CIOCOOBI AEHCTBHH, cnenuduyeckue sl MPEeaMETHOW o0yacTh «XUMHS», BUABI
ACATCIIBHOCTH I10 ITOJIYYCHHNIO HOBOI'O 3HAHUWA, €0 HHTCPIPCTALINH, npeo6pa3OBaHm0 1 MIPUMCHCHUIO B PA3JIMYHBIX y‘le6HBIX 1 HOBBIX CUTyalluAX.

K koHIty 00ydeHus B 8 Kjiacce npejMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYUAFOIIUXCS YMEHHIA:

®  PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHITHI: aToM, MOJIEKyJa, XUMHYECKHH 3JIEMEHT, IMPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh

(omHOpOIHAsT M HEOAHOPOIHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJICKYJISIpHAsh Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJApHas Macca,
MaccoBasi 10l XHMHYECKOT'O BJIEMEHTa B COEJIMHEHUH, MOJIIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAHHE, COJIb, HJIEKTPOOTPHUIATEILHOCTD, CTENEHb
OKHCJICHUS, XMMUYECKasi peakuus, KiaccuuKaus peakluuil: peakuul COSAMHEHMS, PEaklUM Pa3jiIoKeHUs, peakiH 3aMelleHHs, peakIuu oOMeHa,
9K30- W DSHIOTEPMUYECKHE PEaKLUWH, TEIUIOBOH 3(deKT peakumu, SAPO aTroma, 3JIEKTPOHHBIA CIOW aToMa, aToMHas opOuTaib, paanyc aToma,
XMMUYECKasi CBS3b, MOJISIPHAs M HETIOJISIPHAs KOBAJICHTHAs! CBSI3b, HOHHAS CBsI3b, HOH, KATHOH, aHHOH, PaCTBOp, MaccoBas J10JIs1 BEelIecTBa (IPOLEHTHAs
KOHIIEHTpALHsI) B pacTBOPE;
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WTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH U IPUMEHSTh 3TH MOHATHUS NIPH ONKMCAaHUU BEILIECTB U UX NPEBPALLCHUH;

HCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHUs (POPMYIT BEIIECTB U YPAaBHEHUH XMMUYECKUX PEaKLuii;

OTIPENEIIATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCIICHUS DJIEMEHTOB B OMHAPHBIX COENWHEHUSX, IPUHAIICKHOCTD
BEIIECTB K OIPEACIEHHOMY KJlacCy COSIMHEHHUH 1o hopMyiaM, BUI XMMUYECKOH CBs3U (KOBAJIEHTHASI M HOHHAs) B HEOPIaHUYECKUX COSANHEHMSIX;
packpeiBath cMbich [lepuonuueckoro 3akona J[. M. MenaeneeBa: JeMOHCTPUPOBATh MOHUMAaHHUE TIEPUOANIECKON 3aBHCUMOCTH CBOWCTB XUMHUYECKHX
3JIEMEHTOB OT HMX ToNoxeHHs B [lepromuyeckoil cucteme, 3aKOHOB COXPaHEHHS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
yuYeHHUs, 3aK0OHa ABOTajpo;

OIMCHIBATh U XapaKTepu30BaTh TabMuuHyo (opmy Ilepuonndeckoil cucTeMbl XUMUYIECKHX JIEMEHTOB: Pa3IMyaTh MOHATHS «IJ1aBHas moxarpymnna (A-
rpymna)» u «mobounas mnoarpymna (b-rpymma)», Maible u OOJbIIME MEPUOIBI, COOTHOCHUTH O0O3HAuYCHMs, KOTOphIE HMEIOTCS B Talnuie
<<HCpI/IOI[I/I‘ICCKaSI CucreMa XUMHYCCKUX 3JIEMEHTOB I[ n. MGHHCHCeBa» C YHCJIOBBIMHU XapPaKTCPUCTUKAMHU CTPOCHUSA aTOMOB XUMHNYCCKHUX 3JICMCHTOB
(coctaB u 3apsi sapa, oOLIee YUCIIO 3JEKTPOHOB U PaCHpeieNIeHHe UX MO 3JEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBA, XMMHUYECKHE PEeaKkuuu (110 YMCIYy M COCTAaBy YYACTBYIOIIMX B PEaKLUU
BEIIECTB, MO TEILIOBOMY 3D dexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB PA3IMYHBIX KIIACCOB, MOATBEPXKAAs ONMCAHUE NPUMEPAMU MOJIEKYJSPHBIX
YpaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIL;

MPOTHO3MPOBATh CBOMCTBA BEUICCTB B 3aBHCUMOCTH OT WX KA4YECTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XHUMUYECKUX NpPEBpalICHUU B
Pa3IIMYHBIX YCJIOBUAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJIIPDHYIO M MOJISIPHYKO MAaccChl BEILECTB, MACCOBYIO IOJII0 XMMHMYECKOI'O 3J€MEHTa IO (GopMylie COeIUHCHUS,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIIHy;

MPUMEHSTh OCHOBHBIE OIEPAIlMM MBICIUTEIBHON NESTEIbHOCTH — aHalU3 W CHUHTE3, CpaBHEHHE, 00O0OILEHHEe, CUCTEMAaTHU3alHIo, KIACCH(HUKALUIO,
BBISIBJICHHE PUYUHHO--CIIEICTBEHHBIX CBSA3EH — ISl U3yUEHHS CBOMCTB BEILIECTB M XMMHUYECKUX PEaKIMH, €CTECTBEHHO-HAYYHbIE METO/IbI IIO3HAHUS —
HabJro/IeHNe, U3MEPEHNE, MOJISIMPOBAHHE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIN);

CJIEZIOBaTh IpaBHJaM MOJb30BAHMS XUMHYECKOH IMOCYAOH M JabopaTopHBIM O0OpyAOBaHHMEM, a TaKkKe MpaBWiIaM OOpalleHUS C BELIECTBAMH B
COOTBETCTBHUHU C HHCTPYKLHUSIMH MO BBIITOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO MOIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOpOaa
U KHCJIOpOJa), NPUTOTOBJICHUIO PACTBOPOB C ONPENCIEHHOM MAacCOBOW JOJeH PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH XMUMUYECKHE
SKCHEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KMCIOT C IOMOLIBIO HHIANKATOPOB (JakMyc, peHonTalent, METUIOPAaHK U JPYyTHe).

K xonmy oOyuenus B 9 kjiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaKaTh ¢HOPMHUPOBAHHOCTD Yy 00yUaIOIINXCA YMEHHH:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHSATHUN: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHUOH, aHHOH, MPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIHBHOCTD, CTEIICHh OKUCICHUS, XUMUUECKasl PEaKInsl, XUMHUYECKas CBS3b, TEIUIOBOH 3(PPEKT peaKIuu, MOJb,
MOJIAPHBINA 00BEM, PACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI, IICKTPOIUTHICCKAS UCCOIMAIINS, PEAaKIIMU HOHHOTO O0OMEHa, KaTaJIn3aTop, XUMHYECKOe
paBHOBecHe, OoOpaTHMble M HEOOpaTHUMbIE PEAKIMH, OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKHCIUTENIh, BOCCTAHOBHTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, aJUTOTPOIUs, aM()OTEPHOCTh, XMMHYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METAIUIMYECKas), KPUCTAJUIMYecKas PemeTKa, KOppo3us
METaJUIOB, CIUTaBBl, CKOPOCTh XMMHUYECKOM peakuuu, npeeiabHo qonyctumMas konuentpanus 11K BemiecTsa;
WITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHUNA U IPUMEHSTh 3TH MOHATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUI;
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®  HCIOJhb30BAaTh XUMHUYECKYIO CHMBOIIUKY JJIsl COCTABJICHUS (POPMYIT BENIECTB M YPABHEHUH XUMHUYCCKUX PEaKIIHM;

® ONpe/eNsITh BaJCHTHOCTh W CTEHCHb OKHCICHUS XWMHUYECKUX DIIEMCHTOB B COCAMHEHHSX Pa3IMIHOTO COCTaBa, MPHHAIICKHOCTh BEIIECTB K
OTIPENIENIEHHOMY KJIaCCy COSJMHEHUI 1Mo (popMynaM, BUJ XUMUYECKOH CBS3H (KOBAJICHTHASI, MOHHAS, METAJUTMYECKas) B HEOPTAaHHUECKUX COSNHEHUSIX,
3apsil MOHA MO0 XWUMHYECKOH (opMmyle, XapakTep cpelbl B BOJIHBIX PacTBOpaX HEOPraHUYECKUX COCIMHCHHH, TUI KPHUCTAJUIMYCCKOW PEIIETKH
KOHKPETHOTO BEIIeCTBA;

e packpeiBath cMmbica [lepuoamueckoro 3akona JI. M. MeHmeneeBa U JEMOHCTPUPOBATh €r0 MOHMMAHHWE: OMUCHIBATh M XapaKTEPH30BaTh TAOIMYHYIO
tdhopmy Ileproamueckoil CHCTEMBl XUMHYECKHX JSJIEMEHTOB: pa3jiinyaTh IMOHSTHS «TJIaBHas moarpymma (A-rpymma)» u «mnobouyHas moarpynmna (b-
IpyIa)», Maible U OOJIBIINE TEPHOABI, COOTHOCHTh O0O3HAUCHUSI, KOTOPhIE UMEIOTCS B TIEPUOJMUYECKON TAaOIUIIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHUS aTOMOB XHUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsil sapa, o0lIee YHCIIO 3JEKTPOHOB U paclpeelieHHe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHSTh
o0I1IMe 3aKOHOMEPHOCTH B U3MECHEHHUHU CBOWCTB AJIEMEHTOB M UX COCAMHEHHN B MpEJeNiaX MalbIX MEPHOJOB U TIABHBIX MOATPYIIT ¢ YYETOM CTPOCHUS
UX aTOMOB;

o KJ'IaCCI/I(bI/IIH/IpOBaTI) XUMUYCCKUC IJJICMCHTBI, HCOPraHMYCCKUEC BCIICCTBA, XMMHUYCCKUC pCaKIHNU (HO YUCIIy MU COCTaBy Y4YacCTBYIOHIUX B pPCaKIUU
BEIIIECTB, MO TEIIOBOMY 3G (DEKTY, M0 H3MEHEHHIO CTETICHEH OKHCIICHUS! XUMHICCKHUX DJIEMEHTOB);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE M CHEIU(PUISCKAEC XMMUYCCKHE CBOMCTBA MPOCTHIX U CJIOKHBIX BEINECTB, MOATBEP)KIIAs ONMUCAHUE MTPUMEpaMHU
MOJICKYJIAPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHNUYCCKUX peaKHHﬁ;

®  COCTaBJISTH YPAaBHEHHUS SJICKTPOJUTHUCCKON JMCCOIMAIIMN KUCIOT, MeNI0Yel U COJIeH, MOTHbIE U COKpAIEHHbIC YPAaBHEHUS PEaKIMii HOHHOTO OOMeHa,
YpaBHCHUA peaKHHﬁ, MMOATBECPIKAAIOIMIUX CYIHIECCTBOBAHUC reHEeTUYECKOM CBI3U MCXKAY BCHICCTBAMU pPa3JIMYHLIX KJIACCOB;

®  pAaCKphIBAaTh CYIIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUI MOCPEICTBOM COCTABIICHHS SICKTPOHHOTO OalaHca 3TUX PeaKI[Hii;

o IIPOrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSA, BO3SMOXKXHOCTU NPOTCKAHUA XUMUYCCKUX HpeBpaHIeHI/Iﬁ B Pa3IMYHBIX YCJIOBHAX;

®  BBIYHCIATH OTHOCHTENBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJII0O XMMHYECKOTO 3JIeMEHTa 1Mo (opMyle COeJIWHEHHS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTE PACUYETHI 10 YPABHCHHIO XUMHUECKOM peakiuy;

e CoOnroNaTh MpaBWjia MOJIB30BAHMS XHMHYECKOW TOCYNOHW M J1abOpaToOpHBIM O0OpYJOBaHHEM, a TaKKe MpaBHiia OOpalleHHUs C BEIIeCTBAMU B
COOTBCTCTBUU C UHCTPYKIUAMU 10 BBIIIOJTHEHUIO J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IT1O MMOJIYUYCHHUIO U COGI/IpaHI/IIO Fa3006pa3HLIX BCILICCTB (aMMI/IaKa
U YTIEKUCIIOTO Ta3a);

® MPOBOJUTH PEAKIHH, MOJTBEPIKIAOIINEC KAUYCCTBEHHBIH COCTAB Pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPUA-, OPOMHUI-, UOMI-,
KkapOoHaT-, hochar-, CUIMKAT-, CyIb(aT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAx
HEOPraHMYECKHUX BEICCTB;

o IMPUMCHATH OCHOBHBIC OII€paluu MBICITUTETbHOUN ACATCIIBHOCTHU — aHajJIu3 U CUHTE3, CPAaBHCHUC, O606IIICHI/IC, CUCTEMATU3al1I0, BBIABICHUC IPUYNHHO-
CJICJICTBEHHBIX CBS3€H — JUIS WM3YYCHHUS CBOWCTB BEIIECTB M XUMHUYECKHX pEaKIUi, eCTECTBEHHO-HAyYHBIE METOJbI IMO3HAHWS — HAOJIOJICHUE, W3MEpPEHHUE,
MOJICTTUPOBaHKE, IKCIIEPUMEHT (peabHBIH M MBICICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUHA

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KoHnrtpoabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

XuMust — BakHast 00J1acThb

11 €CTECTBO3HA a eCKoH 5 BuGmorexa LIOK
. TECTBO3HAHUS M MIPAKTHYCCKOM
P https://m.edsoo.ru/7f41837c
JICSITEIbHOCTH Y€I0BEKa
bubaroreka [JOK
1.2 B 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
HWroro mo paszaeny 20

Paznen 2. BaxkHeiimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamoreka [TOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubanoreka [JOK
2.2 B T
onopo.IToHsITHE 0 KUCIOTaX U COMAX 8 https://m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTue 00 5 Bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
' coeMHEeHMit https://m.edsoo.ru/7f41837c
HWroro mo pasaeny 30

Pasnen 3. Ilepuoguyeckuii 3akon u llepuoauyeckas cucrema xumuieckux 3aeMeHToB . U. Menaeneesa. Ctpoenne aToMoB. XUMHUYECKasi CBSA3b.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuun

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepnogmqecxaﬂ CHUCTEMA XUMHNYCCKUX
anemenToB JI. . Mennene-ena.
CtpoeHune aToma

Xumudeckas cBg3b. OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubamoreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

Ne KoauyecTBo yacoB JnexkrpoHHble (HUdppoBLIEL)
HaumeHoBaHuUe pa3e0B U TeM MPOrpaMMbI
n/m Bcero | Konrpouabnbie = Ilpakruueckne = 00pasoBaTejbHbIE Pecypebl
padoThI padoThI
Pa3nen 1. BenrecTBo U XUMUYecKHE PeaKINA
11 IToBTOpEeHue 1 yriryOJaeHNe 3HAHUH OCHOBHBIX pa3zielioB Kypca 8 kiacca 5 1 brbmmorexa LIOK
' P Y basi P https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOC ec CaKIIH 4 Bubmorexa LIOK
. HOBHBIC 3aKOHOMEPHOCTH XUMHUECKUX PeaKInit
P peaktt https://m.eds00.ru/7f41a636
1.3 DAeKTpo €cKasi TUCCOIHa X ©CKHE peax acTBopa 8 1 1 bubmmorexa LIOK
. JICKTPOJIUTHY S TA uaryst. XAMHICCKH WU B paCTBOpax
P A Ha peait P P https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paznea 2. HemeTaJsIbl M X COETHHEHHUSA
bubanoreka [JOK
21 06 VIIA- .T 4 1
1ast XapakTepUCTHKAa XUMUICCKUX IIEMEHTOB rpynmbl. ["ajgoreHsr https://m.eds00.ru/7f41a636
29 OO0mas xapaKTepuCTHKa XUMUIecKuX 1eMeHToB VIA-rpymmsl. Cepa u e€ 6 Bubmmorexa [IOK
' COeIMHEHUS https://m.edsoo.ru/7f41a636
OO6mas xapakTepUCTHKa XUMUIECKUX IEeMEHTOB V A-Tpymiibl. A30T, bubnunoreka [JOK
2.3 7 1
(dochop u ux coeauHeHUs! https://m.edsoo.ru/7f41a636
OO6mas xapakTepuCTHKa XUMUYIECKUX deMeHTOB |V A-rpynmel. Yraepoa u bubnunoreka [JOK
24 . 8 1 2
KPEMHHI 1 UX COSTUHEHHUS https://m.edsoo.ru/7f41a636
Hroro mo paznmery 25
Paznen 3. Mera/sIbl M HX COeTUHEHHUS
butnuoreka IJOK
3.1 06 i 4
Hie choteTEa Metalion https://m.edsoo.ru/7f41a636
bub. OK
3.2 Baskneiinme MeTamibl 1 KX COSIUHEHUS 16 1 2 h;:p;?/%:i;ii.ru 176412636
Hroro mo pazaeny 20
Pasnen 4. Xumus u okpy:xamouas cpega
41 BemecTBa 1 MaTepHaibl B )KU3HN YEIOBEKA 3 ‘ Bbubmmorexa IIOK
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https://m.edsoo.ru/7f41a636

Hroro no pazaeny 3

P 3 Bubnmoreka IIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIOYPOYHOE IIVNIAHUPOBAHMUE

8 KJIACC
N KonuuyecTBo yacoB Jlara JuekTpoHHbIe HUGPOBLIE
/i Tema ypoka Beero KonTposabHbie IIpakTnuyeckue —— oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcsbl
1 IIpenver xumuu. Ponb XuMuu B )KM3HU 4esoBeka. Tena u 1 Bbubnanoreka [JOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 [onsTHE O METOAAX O3HAHUS B XUMHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 Ipaxtrdeckas padora Ne 1 «[IpaBuia paboTsI B 1abopaTopuu 1 Bubmmorexa [IOK
1 npué€Mbl 00pallieHus ¢ 1ab0pPaTOPHBIM 000PYIOBAHHEM https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa U cMecH. CriocoOb! pa3aeneHus cMecer 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0d26ca
5 IpakTrdeckas padora Ne 2 «Pa3nenenue cmecelt (Ha mpumepe 1 Bubmmorexa [IOK
OYKCTKH MOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI ¥ MOJIEKYJIBI 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUECKHE 3TEMEHTHI. 3HAKH (CHMBOJIBI) XMMUYECKHUX 1 bubmmorexa IIOK
3JI€MEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocThie U CIIOKHBIC BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKoH IMOCTOSHCTBA COCTaBa BEUIECTB. XUMHUYECKask popMyIia. 1 Bubmmorexa [IOK
BajieHTHOCTh ATOMOB XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHast arToMHast Macca. OTHOCUTENbHAS 1 Bubmmoreka [IOK
MOJIEKyJIsIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHUYECKOTO JIEMEHTA B COSAUHEHUU 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTsa. Momb. MosnsipHas macca 1 ﬁﬁﬁﬁeﬁiﬂﬁ 5005230

19



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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Bubnmoreka IIOK

14 duznyeckue U XUMUYECKHE SBICHHS. X UMUYECKasi peakius https://m.edsoo.ru/ffod37fa
15 [Ipu3Haku U ycIoBUs MPOTEKAHHUSI XUMHYECKUX PEaKInit bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUs MaCCHI BEIIECTB. XMMHUYECKIE YPaBHCHUS Bubmorexca LIOK
https://m.edsoo.ru/ff0d3b88
BrluuciieHus: Konu4yecTBa, MacChl BEILIECTBA 110 YPABHEHUSIM Bubnmoreka IIOK
17 .
XUMHYIECKHX PEaKIuit https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMu4eckux peakiui (CoeAnHeHusl, Bubnmoreka [IOK
pasJIoKeHusI, 3aMelieHus, 00MEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — y4éHbIH-3HIMKIONEAKCT. O0O00IIeHHE 1 bubnuoreka [IOK
CHCTEMAaTH3AaIHs 3HAHUIT https://m.edsoo.ru/ff0d40c4
20 KontponsHas padora Nel mo teme «BemiecTBa 1 XUMHUIECKIE Bubmmorexa [IOK
peakium» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. Cocras Bo3nyxa. Kucinopon — Bubnuorexa IIOK
3JIEMEHT U MPOCTOE BelecTBO. O30H https://m.edsoo.ru/ff0d448e
29 Om3nUecKue U XUMUIECKHE CBOMCTBA KUCIOPOIa (PeaKnu Bubnmoreka IIOK
okucieHus, ropenue). [Toustre 06 okcumax https://m.edsoo.ru/ff0d4614
23 Cr1oco0BbI MoJTyueHHsT KUCIIOPO/1a B TAOOpaTOPHH U bubnunoreka [JOK
MPOMBIIUICHHOCTH. [IpMeHeHre KUCIopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ (PpekT XUMUIECKOUN peaKIuu, MOHITHE O
24 TepMOXHMH‘?e(};KOM YpaBHEHUH 51(30—[1 Y 9H/IOTEPMHUUECKUX bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4790
peakusIx
25 TormmmBo (HeTh, yroib U MeTaH). 3arps3HEHNE BO3AyXa, Bubmmorexa [IOK
CIOCOOBI €ro MPEeIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 IIpaxTrndeckas padora Ne 3 o Teme «Ilomyyenne u cobupanue bubmmorexa IIOK
KHCJIOPO/a, U3YYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bopopon — anemeHnT u npoctoe BeuectBo. Haxoxnenue B bubnmoreka [JOK
27
pHpojIe https://m.edsoo.ru/ff0d4dd0
28 dusnuecKkue U XUMUYECKUE CBOMCTBa Bojopoa. [Ipumenenue Bubnmoreka LIOK
BOJIOpO/Ia https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KHCIIOTaX M COJSAX butnmoreka IJOK
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https://m.edsoo.ru/ff0d50d2

30 Crroco0r1 morydeHns Bo1opoJia B 1abopaTopuu Bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [Ipaktrueckas padora Ne 4 o Teme «Iloyyenune n cobupanue Bubnmoreka [IOK
BOJIOPOJIA, U3YUCHHUE €TI0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. .. Bubnmoreka IIOK
32 MonspHslii 00EM ra3oB. 3ak0H ABOTaIpO https://m.edsoo.ru/f0d542e
33 Beruucnenns 06bEMa, KOJIHUECTBA BEIIECTBA ra3a o ero Bbubnanoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIECTBA HIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brrunciienns 065EMOB T'a30B 10 YPaBHEHUIO pEaKI[UH Ha Bubmmorexa [IOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHHI Ta30B https://m.edsoo.ru/ff0d5708
35 dusznyeckue 1 XUMHUYECKUE CBOMCTBA BOJIbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauuii. [loHsTHE 00 HHANKAaTOpPaAX bunmorexa [IOK
https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopurtens. HacbllieHHbIE U HEHACHILIEHHbBIE Bubnmoreka IIOK
pacTBopbl. MaccoBast 710Jisl BELIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
ITpaktuueckas pabora Ne 5 mo teme «I[IpuroroBnenue
38 paiTBOpOB c onI;)enenéHHoﬁ MacCOBO Lf)oneﬁ PacTBOPEHHOTO brbmmorexa LIOK
https://m.edsoo.ru/ff0d5eba
BEIIIECTBA
39 KonTtponsnas pabora Ne2 mo teme «Kucnopoa. Bogopoxa. bubmmorexa IIOK
Bona» https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTaB, KITACCH(UKAIINS, HOMEHKIIATYpa brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
a1 TlonyueHne U XUMHUYECKHUE CBOIICTBA KUCIOTHBIX, OCHOBHBIX U butnuoreka IJOK
aM(}OTEpHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHWMSI: COCTaB, KIaccuuKaIys, HOMEHKIATYpa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 ITony4yenue u XUMHYECKUE CBOMCTBA OCHOBAHUM Bubmorewa LIOK
https://m.edsoo.ru/ff0d67ca
butnmoreka IJOK
44 Kucnotsl: cocTaB, knaccupukaiys, HOMEHKIATypa

https://m.edsoo.ru/ffOdfee2
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Bubnmoreka IIOK

45 IMonyuyeHre U XUMHYCCKHE CBOWCTBA KHCIOT https://m.edsoo.ru/ffodfee?
46 Comm (cpemHre): HOMEHKIIATYPa, CIIOCOOBI TIOTyIeHUS, Bbu6mmorexa [IOK
XUMHUYIECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
g | D P e
N https://m.edsoo.ru/00ad9b7c
COCTMHCHUIT»
48 I'enetnueckas cBA3b MEKAY KJlacCaMH HEOPraHUUECKHUX Bbu6morexa [IOK
COCIMHEHUI https://m.edsoo.ru/00ad9a50
49 O0o001eHre U cucTeMaTH3alys 3HaHU Bubamorexa LIOK
https://m.edsoo.ru/00ad9cb2
50 Kontponbnas pabora Ne3 o teme "OCHOBHBIE KJIACCHI bubnuoreka [IOK
HEOPTraHHYECKUX COCANHECHHIN" https://m.edsoo.ru/00ad9ela
51 [epBrie MOMBITKY KIacCHOUKANN XUMHICCKIX 3JICMEHTOB. Bubmmorexa [IOK
[MoHsATHE O TPYyMIIaX CXOAHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepuonuueckuii 3akoH u [lepuonudeckas cucrema bubnuoreka [IOK
XUMHUYECKHX d5eMeHToB J[. . Menneneena https://m.edsoo.ru/00ada52c
53 Ilepuoabl, TPYIIIIBI, TOATPYIIIIEI brbmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tombl brbmmorexa LIOK
https://m.edsoo.ru/00ada342
55 CTtpoeHue dJIEKTPOHHBIX 000I0YeK aTOMOB DJIEMEHTOB bubnunoreka [JOK
Iepuoaugeckoii cuctemsr 1. . Menneneesa https://m.edsoo.ru/00adaébc
56 XapakTepucTHKa XUMUYECKOI0 JIEMEHTA 10 €0 MOJO0XKEHUIO B Bubmmorexa [IOK
[epuoauueckoii cucreme 1. . Menneneena https://m.edsoo.ru/00ada824
57 3Hauenue [leproandeckoro 3akoHa JJisl PAa3BUTHUS HAYKH U bubnunoreka [JOK
npaktukd. [|. . MenpneneeB — y4€HBIH, IeIaror U rpaxaaHuH https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPUIIATEIIEHOCTh ATOMOB XHMHUYECKUX HJIIEMEHTOB Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
59 WonHas XUMHUYECKas CBSI3b brbmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHast XUMHUECKast CBA3b bubnmoreka [JOK
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https://m.edsoo.ru/00adaab8

61 KoBanenrnas Hero a €CKasl CBS3 1 bubmaorexa [IOK
BATICHTHAA HETOAPHAT XHMHHCCKas CBA3D https://m.edsoo.ru/00adaab9
Bbubnanoreka [JOK
62 Crenems oxucienus 1 https://m.edsoo.ru/00adae28
63 OKHCINTENLHO-BOCCTAHOBUTEILHEI KIUKA 1 bubmorexa LIOK
CIMTETLHOTBOCCTANOBHTE © peat https://m.edso0.ru/00adb076
b K
64 OKHCIINTENN U BOCCTAHOBUTEIHN 1 htl/tlsg:l;/?r:z;ii(.)ru /00adb076
65 IMpome:xyTounas arrecranus. KoHTpOIbHBIN TeCT 1 bubmorexa LIOK
p Yy {3, ROHTP https://m.eds00.ru/00adbh486
Bubnmoreka IIOK
P 71 . 71 1
66 e3epBHBII ypok. O000LICHHE U cucTeMaTH3alys 3HaHUH https://m.eds00.ru/00adb33c
b K
67 PeseprHbIit ypok. O000IIEHIE U CHCTEeMAaTH3AIIS 3HAHUH 1 h tPtIS::I;I/(r)rTeI;asic.)ru /00ad9ch?2
Bubnmoreka IIOK
P 71 . i 1
68 e3epBHBII ypok. O000LICHNE U cHCTeMaTH3alMs 3HaHU https://m.edso0.ru/f0d61c6
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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9 KJIACC

No KoauyecTBo yacoB
JJieKTpOHHBbIEe HH(POBbIE
I[/ Tema Ypoka Bcee KO]—[TPOJ]],H HpaKanec il:;:eHI/lﬂ oﬁpasosaTeﬂLﬂue
u ro ple padoThI KHe padoThl pecypchl
1 [lepnoauueckuii 3axoH. [lepuoauueckas cucteMa XUMUYECKUX 1 Bubnmoreka IIOK
anementoB [I. . Menneneesa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHUECKUX AIIEMEHTOB 1 Bbu6mmorexa [IOK
MEPBBIX TPEX MEPHO/IOB https://m.edsoo.ru/00adb6b6
3 Knaccugukarms u HOMEHKIaTypa HEOPTraHUIECKUX BEIIECTB 1 Bubamorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Buapl xuMu4yeckoi CBSI3U U TUIBI KPUCTAINIMYECKHUX PEIIETOK 1 brbmorexa LIOK
https://m.edsoo.ru/00adbact
5 Kontpombnas padora Nel o teme «[loBTopenue u yriryoneHue 1 1
3HaHMI OCHOBHBIX Pa3zesioB Kypca 8 kiacca
6 Krnaccudukaiuss XAMHUYSCKUX PEaKIUil [0 Pa3InIHbIM 1 Bubnuorexa IIOK
MpU3HAKAM https://m.edsoo.ru/00adbch0
7 [HonsTe o ckopocTn XUMHUECKOH peakuuu. [lonarue o 1 Bubmmorexa [IOK
TOMOTEHHBIX M T€TePOr€HHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
ITonarue o xumMuueckoM paBHOBecUU. PaKTOPBI, BIUAIONINE HA
8 CKOPOCTh XUMHUYECKOM ps:ucupm u HOJ’IO)K@HI/IE ngqucEj)ro 1 bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
paBHOBeCHS
9 OKHCITATENEHO-BOCCTAHOBUTEIIFHBIE PEaKITIH 1 Bubmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopus smekTponuTudeckoi aucconnanun. CUIbHBIC U c1a0bie 1 Bubnnoreka [IOK
ANEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peakuuid 1 Bubmmorexa LIOK
https://m.edsoo.ru/00add448
12 XUMUYECKHE CBOMCTBA KUCIOT M OCHOBAHHI B CBETE 1 Bbubnunoreka [JOK
MIPECTAaBICHAN 00 IEKTPOIUTHICCKOH TUCCOIHAITUH https://m.edsoo.ru/00add5d8
13 XUMIUYECKUE CBOMCTBA COJIEH B CBETE MPEICTABICHHH 00 1 Bbubmmorexa IIOK

SHCKTPOHHTHHCCKOﬁ Jucconruanuu

https://m.edso0.ru/00add8b2
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Bubnmoreka IIOK

14 Honsrie o ruaponuse coneit https://m.edsoo.ru/00add9d4

15 O06o001eHne 1 cucTeMaTH3alMsI 3HAaHUH bubmorexa LIOK
https://m.edsoo.ru/00addd12

16 IMpakTryeckas padora Ne 1. «Pemenne sxcnepuMeHTaIbHBIX Bubnmoreka [IOK
3a7a4» https://m.edsoo.ru/00addbfa

17 Kontponsnas padora Ne2 mo teme «DIEKTPOIUTHIECKAs Bbu6mmorexa [IOK
JIMCCOMHUAITHS. XUMHUECKAE PEaKIIUK B PACTBOPAx» https://m.edsoo.ru/00addecO

18 OO01ast XapaKTepUCTHKA TaIOTeHOB. XMMHUYECKHE CBOICTBa Ha Bubnmoreka [IOK
npuMepe XJopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. CossiHast KUCTIOTa, XUMUYECKUE CBOWCTBA, bubanoreka [JOK
MOJTy4YeHHe, IPHMCHEHUE https://m.edsoo.ru/00ade104

20 [paktraeckas padora Ne 2 o Teme «[lomydenne CoIsTHOM Bubmmorexa [IOK
KUCJIOTBI, M3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 Bbruncienust o ypaBHEHUSIM XUMUUECKHX PEaKLUi, €CIIi OANH bubnuoreka [IOK
W3 PEarcHTOB [JaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO0was xapakTepucTuka sneMeHToB VIA-rpynmnsl ﬁ;gg;ﬁiﬁii%ﬁl 00ade64a

23 AnnorponHsle MonuduKaiyy cepel. HaxoxaeHue cepsl u eé bubmmorexa IIOK
COeIMHEeHH# B IpHpo/ie. XUMHUUYECKHUE CBOWCTBA CePhI https://m.edsoo.ru/00ade64a

24 CepoBonopo, crpoeHune, Gpu3nIeckne 1 XMMUIeCKHe CBOHCTBA bubamorexa LIOK
https://m.edso0.ru/00ade802

25 Oxcunsl cepbl. CepHast KHCIIOTa, GU3NIECKUE U XHMUICCKHE Bbubmmorexa [IOK
CBOICTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28

25 cnocoa nomemsceprl snenom. Xantiocexoe sarpravee BuGonexa LIOK
: https://m.edsoo.ru/00adec8a

OKpYXKaIolIel cpebl COCJUHEHUSIMH CephI

27 Brruncienne MaccoBoi 1071 BEIXO/a IPOJAYKTA PEAKIMN bubamorexa LIOK
https://m.edsoo.ru/00adec8a

25 paenpoctputenme P, Distacct eI BuGmonexa LIOK

CBOMCTBA

https://m.edsoo.ru/00adeea6
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29 AMMMUaK, ero Qu3mYecKiue U XUMHUIECKHE CBOICTBA, IIOIyUYeHHIE U Bbu6mmorexa [IOK
MpUMCHEHHUE https://m.edsoo.ru/00adf004
30 [paxtraeckas padora Ne 3 o Teme «[lomydenne amMmmuaxa, Bbu6morexa [IOK
H3yYCHHE E€T0 CBOMCTB» https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTa, ¢ PU3NIECKUE I XUMUIECKHAE CBOHCTBA Bubmorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
32 MHHEPAITBHBIX yz[061fem/1p”1. XUMHUYECKOE 3arps3HEHNUE Bubmorexa LIOK
N https://m.edso00.ru/00adf518
OKPYXKAIOIIEH Cpebl COCMHEHNIME a30Ta
33 dochop. Oxeun hochopa (V) u pochopHas kucioTa, Bubnuorexa IIOK
¢du3nyYecKrue U XUMHIECKUE CBOWCTBA, MOJIYICHHE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue GocdaroB B KaueCTBE MUHEPAIbHBIX yI0OPCHUI. Bubnuorexa IIOK
34 .
3arpsi3HeHHE TIPUPOTHOI cpefibl hocdaTamu https://m.edsoo.ru/00adfc20
35 VYraepon, pacpocTpaHeHHE B IPUPOIE, pr3HdecKue U Bubmmorexa [IOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux GpuU3ndeckue 1 XMMUYeCKUe CBOHCTBA. bubnuoreka [IOK
36
Dkosoruyeckre mpobIeMbl, CBI3aHHBIE ¢ OKCHIOM yriteposa (1V) https://m.edsoo.ru/00adfebe
37 VYronpHas KHCIIOTa U e€ COTU bubamorexa LIOK
https://m.edso00.ru/00ae006¢c
38 [paktraeckas padora Ne 4 mo Teme "[lomydeHne yrieKucIoro Bubmmorexa [IOK
raza. KauectBenHnast peakius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBOHauaNbHBIE NOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O bubmmorexa IIOK
COEIMHEHUSX YIiepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuHeHus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
a1 IIpaxkTrueckas pabora Ne 5. Pemenne sxcriepuMeHTaIbHBIX 3a1a4 bubmmorexa IIOK
110 teMe «BakHele HeMeTaJlIbl U UX COEIUHEHHUSY https://m.edso0.ru/00ae0bf2
Kontpomnsnas padora Ne3 o teme «BakHeine HeMeTaIbl M HX Bubmmorexa IIOK
42
COCIUHEHHUS» https://m.edso0.ru/00ae0el18
OO0mast XapaKTepUCTHKAa XUMHYECKHX DJIEMEHTOB — METaJLIOB. BuGmorexa LIOK
43 Meramdeckast CBSI3b M METAUIMYECKasi KpHCTaJUINIeCcKast

peméTKa. du3nyeckre CBONCTBA METAILIOB

https://m.edso0.ru/00ae103e
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XUMIYECKUE CBOIICTBA METAILIOB. DIEKTPOXUMUIECCKUN P

Bubnmoreka IIOK

44 HAIPSHKCHU I METaIOB https://m.edsoo.ru/00ael1156
Ob6mue criocoOsl momydeHnst MetawioB. CruraBel. Beraucnenus
45 10 YpPaBHCHUSM XUMHUUECKUX PEAKIUH, eCIIA OINH U3 PEarcHTOB BM6H_HOTeKa LOK
ConepIKuT MpuMECH https://m.edsoo.ru/00ae1156
46 [onsATHE 0 KOPPO3UH METATUIOB BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1278
47 [{enouHbie MeTAILITBI brbmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCHIBI U TUAPOKCHUIBI HATPUS U KaJUS bubmmorexa HOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbBIE METAIIIBI — KATbIIUH U MarHui Bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Baxueiiiue coeJUHEHUS KalbLUs bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IICHHIE U CUCTEMAaTH3AIMs 3HAHHIA
52 JKé&cTrocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHs bubmorexa LIOK
https://m.edso0.ru/00ae1886
53 IIpaxTrueckas padora Ne 6 o Teme "XKECTKOCTH BOABI U METOBI bubmmorexa IIOK
e€ yctpanenus" https://m.edsoo.ru/00aelae8
. bubnunoreka [JOK
>4 AdtiomHii https://m.edsc%f).ru/Oanlc64
55 AmboTepHbIe CBOWCTBA OKCH/IA U THIPOKCHIA bubmmorexa LIOK
https://m.edsoo.ru/00aelc64
bubnunoreka [JOK
%6 Kexeso https://m.edscff).ru/Oan1d86
57 Oxcupl, tuapoKcHIbl u coin kernesa (1) u xemesa (111) ﬁ:tf:j?:;i;ic])_zorﬁ/ 00263566
58 O0001IeCHHE ¥ CUCTEMAaTH3AIHs 3HAHUHA
59 [IpaxTrnueckas padora Ne 7. Pemenne 3kcriepuMeHTaIbHBIX 33124 Bubmmorexa IIOK
Mo TeMe «BaskHeNIne METAIIBI K UX COEIMHEHUS https://m.edsoo.ru/00ae3de8
60 Boruncnenus no ypaBHEHHSIM XUMUYECKUX PEAKIMH, €CITH OJUH Bubnmoreka IIOK
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13 PEarcHTOB J1aH B W30BITKE MM COICPKUT IPUMECH.
Brruncnenust MaccoBoOil JOIM BBIX0J1a MPOIYKTA PEaKIUN

https://m.edso0.ru/00ae1750

61 O060011IEHIE U CUCTEMATHA3ALMS 3HAHUI 1
62 Konrponbnas pabora Ne4 o teme «BakHeWIIne METaIB U UX 1
COCIAMHEHUS»
63 BerecTBa u MaTepuainsl B IOBCEHEBHOM )KU3HH YeJIOBEKa 1 bubmorexa LIOK
https://m.edsoo.ru/00ae3f50
64 XUMIYECKOe 3arpsi3HeHIe OKpY Karomel cpeIbl 1 BH6H_HOTeKa LOK
https://m.eds00.ru/00ae4270
65 Postb XMMUH B pEILICHUH SKOJIOTHYECKUX TPOOIIeM 1 bubmorexa LIOK
https://m.edso00.ru/00ae4270
66 IIpome:xyrounas arrecranusi. KoHTPOJIBHBIN TeCT 1 bubmorexa LIOK
https://m.edsoo.ru/00ae0d0a
67 PeseprHsIil ypok. O000mIeHIE U CHCTEMAaTH3AIH 3HAHUH 1 ﬁgs:j/?;éeﬁ;ic.)rf/o 0adb33c
68 PeseprHblil ypok. O0001ICHIE U CUCTEMAaTH3AIHS 3HAHUH 1 ];;IS;I;I/(;:ZI;Z(I)_}SIS/O 0ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3BATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYHEHUKA
» Xumus, 8 knacc/ I'abpuemnsa O.C., OctpoymoB W.I'., Cmagkxos C.A., Akmoneproe obmmectBo «M3natensctBo «IIpocBemenme»

» Xumms, 9 knace/ I'adbpuernsia O.C., Octpoymos WN.I'., Cnaakos C.A., AximonepHoe obmmectBo «M3natensctBo «IIpocBemenme»

METOJUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Xumus, 8 knace/ Pymsuruc I'.E., ®enmpaman @.I'., AkunonepHoe obmectBo «M3mparenbetBo «IIpocBemenues

Xumust, 9 knace/ Pymsutuc I .E., ®enpaman @.I7., AknnonepHoe odmiectBo «M3narensctro «IIpocBerieHues

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET
1. Pymsutuc I'.E., ®enpaman @.I'. Xumus 8 xnacc. M.: [Ipocsemienue;

2. T'apa H.H. Xumus. Ypoku B 8 kinacce. M.: [IpocBelienue;

4. Xomuenko W.I". COopHHK 33129 ¥ yIIpaKHEHHUH [0 XHMUH.

3. l'apa H.H. Xumus. Ypoxku B 9 knacce. M.: IIpocsenienue;

5.Xomuenkol.I". COopHHK 3a/1ad ¥ yIpaKHEHUH [0 XUMUH.
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JIMCT KOPPEKTHUPOBKHM

Ner/it

HanmenoBanmne pas3aciia, TEMBbI

Hara
MIPOBEICHUS
ypoKa 110 TjIaHy

[IpnurHa KOPPEKTUPOBKHU

Jara dakTrueckoro
IIPOBEJICHUS YpPOKa
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