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IHHOACHUTEJBHAA 3AIINCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIer0 00pa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Takke Ha OCHOBE (hernepanbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus Y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00sA3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHUE 10 pa3zeiaM U TeMaM HpOrpaMMBbl 0 XUMHH, ONIPEIeNIIeT KOINYeCTBEHHbIC
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO IOCIIe0BaTEeIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanmu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTENbHON MPOTpaMMbI Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE ILeJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHUJOB yueOHO-IO3HABATEIbHON
JEeSITEIbHOCTH 00YUaIOIMIEerocs II0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUE XUMHUH CITY)KHUT OCHOBOH I (JOPMUPOBAHUS MHUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEIOBEYECTBA — CBHIPHEBOMH,
HHEPTEeTUYECKOM, TUIIEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJBTYPBI JINYHOCTH, €€ 0011l U (PyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH O0YJaromIuXxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
poeCCHOHAIBHON e TEIHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarloM B (POPMHPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOEe 0Opa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMH XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TIEJaroTHYecKd aIanTHPOBAHHBIM OTpakKEHUEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OT/ACTHHBIX 3HAYUMBIX TIOHSATHI OPraHUYECKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN HA OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBIMOJHAS (QYHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOUCXOIUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yueHnn XUMHUN TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
NpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUW M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
MPUOOpPENH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOlIieHne oOyJyaromuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETSHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3YYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOILIEHHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTHYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHHS CBOETO 370POBbS M OKPYXarolleW MpUpOJHON
Cpensbl;

— pa3BUTHE MOTUBALMU K 00YUEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIIO M CAMOBOCITUTAHHIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.

OO1ee 4nCiIo 4acoB, OTBEAECHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).






COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Moisb. MonsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanus XUMHYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
M ONHCAaHHWE TPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuuid (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszeneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTPOBAaHUE, BHITIAPUBAHUE, TUCTUIUIAIINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xucnopoga. CnocoObl TONydeHHUs KuCIOpoja B Jjabopatopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaIys
KHCIIOpO/a.

TermmoBoit >(PeKT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPUPOE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0B HEOPTAaHHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alru, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux adnemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. Jl. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TrOpeHue, peakliuu pas3iokKeHNs, COCTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
ABJIAIOLIUXCSI CHCTEMHBIMHU U1l OT/AETIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. IloHsTme o xumMuyeckoM paBHOBecHH. @DakTOpbI, BIMSAKOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEaKii HMOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEJOBAHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOLUALIII
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKUE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3MYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcnonb3zoBaHue QochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTMYCCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpencraBieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTEPUAIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NYecKue U XMMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COECJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, CoOOMpaHue, paclo3HaBaHHe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminueckass CBSI3b M METAJUIMYECKAs KPHUCTAIIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUJIBI HATPpUS U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedume coeauHEeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. OPU3NYECKHE U XMMHUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIbIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCHUJIA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis Mpu XUMHUYECKHUX OXKOTax U
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, IOJUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTA/UIMYECKass pemiérka, CIjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIECTBE MPAaBWIAMU U HOPMAMH IOBEJICHHUS H
CIIOCOOCTBYIOT IpOIeccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIIMAIN3AIIH 00YJaIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMAaNuei O MepeJoBhIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOH M OTEYECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COLMAIBHBIX HOPMax W IPAaBWIAX MEKJINYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHUKAaTHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Yy4eOHO-
UCCIIEIOBATEIHCKON, TBOPUYECKOI U APYrUX BHIIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HO
COBMECTHOH JNIeSITETFHOCTH TIPH BBITOJHEHUN YYeOHBIX, TIO3HABATENBHBIX 3314, BBHIIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUU y4EOHBIX MTPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B MpoLecce 3TOH yuyeOHOM AedaTenbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MIOBEJICHHE ¥ TIOCTYNKH CBOMX TOBApHWIICH C TMO3WIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIIEICTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeloi, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SBJICHWH, ITTO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

AKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOid, /ISl MOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA (1)OpMI/IpOBaHI/I$[
MHUPOBO33pEHHUS OOIEHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, THUNOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaE€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIpOLleCcCaxX U ABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIecca, CAaMOCTOATEIBHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(DOPMALIMIO PA3IMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOIBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4EeOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie auanora M (WiIM) AMCKYCCHH) IO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éTa
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue mis
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kijacce mpeaMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakluy COeAMHEHUS, pEaKLUU pa3IoKEHUs], PEaKUU 3aMELICHUs, PEaKIIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonmyeckoil cucremMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOIaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», manble u  OoiblIMe NEpPUOIbI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIUI0, KIACCH(UKAIINIO, BBISIBICHUE MPUYUHHO--
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HaHUsA —  HaOIAcHUuE, M3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHICCTB (BOIOPOAA W KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOpaHX U IpyTHe).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pEaKLIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (GopMyrnaMm, BUJ XUMUYECKON CBSI3M (KOBAJICHTHAs, HOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenaeneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKOH Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUUECKON TUCCOLMALMU KUCIIOT, LIEJIOUel U COJEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PAaCKpBIBATh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TaKXKe IpaBuja OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHBIX BEILECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIbHON NEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
DKCIIEPUMEHT (peasibHBIN " MBICJIEHHBIN).



8 KUIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne

HaumeHoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

JaekTpoHHbIe (HU(pOBbHIE)

n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumust — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK

' MPAKTUYECKOU NEeSATEITbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemecTBa 1 xumMmudeckue 15 1 bu6mmorexa [IOK

' peaknuu https://m.eds00.ru/7f41837¢

Wroro mo paszneny 20

Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubnuoreka [IOK

' 00 okcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonstue o kucnorax 8 1 bu6mmoreka [IOK

' U COJISIX https://m.edso0o.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 5 bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edso00.ru/7f41837c

Hroro mo pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
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[Tepuonuueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 bubmuorexa [JOK
' XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBSI3b.
3.2 OKHCIIUTETBHO- 8 bubmmorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINH
bu6mmoreka [IOK
4 15
TOTO HO pasasity https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 6
I[MTPOT'PAMME
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudposbie
Ne i/ P Kontpoasnsie | IIpakTnueckue (1p )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3jen 1. BemecTBo U XuMHu4ecKHe peakun
11 [ToBTOpeHMEe U yriryOJieHHe 3HAHUT 5 1 bubnmuorexa [JOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 kiacca https://m.edso0o.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs IUCCOLIUALIMSL. 8 1 1 bubnmoreka [JOK
' XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro o pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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Paznen 2.

Hemeranabl 1 ux CoeANHCHUA

21 OO01mas XxapakTepruCcTHKa XUMUIECKUX 4 bubnnoreka [HOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepruCTHKa XUMUIECKUX
2.2 aiieMeHToB VIA-rpymmel. Cepa u eé 6 bubmorexa LOK
' Py - P https://m.edso0o.ru/7f41a636
COEIMHEHNS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymiel. A30T, pochop u ux 7 bubmmorexa LIOK
' PYHIIBL. ’ p https://m.edso0o.ru/7f41a636
COEIMHEHNS
OO01mas XxapakTepuCTHKa XUMHUYECKUX
2.4 sieMeHToB IVA-rpymnnel. Yrnepon u 8 bubmorexa [IOK
' . PYHIIL poA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no paszneny 25
Paznen 3. Merajliibl M X COeTHHEHHUS
. bubnuotexa [JOK
A 4
3 Obmpe CBOHCTEA METAIIOR https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
3.2 B I 16
KHENIINE METAJIJIBI U UX COEOUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemiecTBa 1 MaTepHaiibl B )KU3HU YEJI0BEKA 3 bubmmorexa LOK
) m p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmmorexa [OK

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KoimuecTBo yacos DJIeKTPOHHbIE
Ne =
Tema ypoka 2 g = uugposbIe
n/n z S R 9 o0pa3oBaTe/bHbIE
o a< E £ g 7
5 =z = 8 o 3 [~
2 % 2% = 2 pecypen!t
1 [Ipenmer xumuu. Ponb XuMuu B )KU3HU 1 Bu6mmoreka [IOK
yenoBeka. Telna u BenecTsa https://m.edsoo.ru/ff0d210c
2 ITo € 0 MeTo/ax I03Ha 1 bubmiorexa LIOK
HSITHE O METO/IaX MO3HAHUS B XUMHUH
8 https://m.edsoo.ru/ff0d227e
. H;a;@:vzecxaﬂ pa6oga NQO:S. ZH}fe)aBI/IJ'I: paboTsl B . . BuGmorexa LIOK
TOPUH U TIPUEMBI HUSI
Habopatop P pat https://m.edsoo.ru/ff0d23dc
nmabopaTtopHbIM o0opymoBaHuem» (40 MUH.)
Yucrele BemecTsa U cmecu. CriocoObl Bubnmnorexa [JOK
4 . 1
pasneneHus cmecen https://m.edsoo.ru/ff0d26ca
butmmoreka [IOK
4 . 1 1
> Craprobast anaroctuica (40 M. https://m.edsoo.ru/ff0d28c8
. ?paKTI/I‘leCKaH pabora Ne 2. «Pasz[veneHH; cx‘eoceﬁ . . Bu6morexa LIOK
Ha MPUMEpPE OYMCTKHU TIOBAPEHHOM COIIH)» https://m.edsoo.ru/f0d2a6e
MUH.)
7 ATOMBI U MONEKYJBI. XUMHUYECKUE IJIEMEHTHI. 1 Bbu6imoreka [IOK
3Haku (CHMBOJIBI) XMMHUYIECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnoXkHBIC BELIECTBA 1 bubmmnoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2a6¢c

bubmmoreka [JOK

9 A -
TOMHOMOIICKYIHIPHOE YHCHHE https://m.eds00.ru/ff0d2d50
3 .
10| Xavicoran dopuysa. Barenioets atovios bitmnorera LIOK
pMyJia. https://m.edsoo.ru/ff0d2eae
XUMHYICCKUX JIEMEHTOB
OrHocutenpHas aToMHas Macca. OTHOCUTEIIbHAS bubnmoreka IJOK
11
MOJICKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOTO JICMEHTA B bubnunoreka IJOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
buo6 OK
13 KonmuecTBo Bemectra. Monb. Momnsipaast Mmacca h:;pg:l;llcr::.eeiiii.ru 1045230
14 ®du3nYecKre 1 XUMUYECKHE SBICHUS. bubnunorexa LIOK
Xumuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycia0BUs NPOTEKAHUI XUMUUYECKUX bu6immoreka [IOK
peaxruii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHs MacChl BEUIECTB. XUMUYECKUE Bubnmnorexa [JOK
ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHns: KOJIU4ecTBa, MacChl BEIIECTBA 10 bu6mmoreka IJOK
17 .
YPaBHEHHUSAM XUMHUYECKUX PEaKInit https://m.edsoo.ru/ff0d5708
18 Knaccudukams XuMHU9eCKUX peakini bu6mmotexa [IOK
(coenuHeHUs, pa3IOXKEHsI, 3aMEIICHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JI — Y4YEHBIN- .
19| OSobuerme n cnerevamsaus suarni o v b morera LIOK
Y B 5 Y https://m.edsoo.ru/ff0d40c4
[lepBoHaYaIbHBIE XUMUYECKUE TOHSITHS
20 Kontponbnas padora Nel mo Teme «BemiectBa u bu6mmotexa [IOK
XUMUYecKre peakuum (40 MuH.) https://m.edsoo.ru/ff0d4290
21 P/o o Teme «BeliecTBa 1 XUMHUUECKUE PEAKIIHN bubmuoreka [IOK

(15 mun.) Bo3ayx — cmech razoB. CocTas

https://m.edsoo.ru/ff0d448e
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Bo3ayxa. Kuciopom — aneMeHT U mpocToe
BemecTBo. O30H

®u3nYeCcKre U XUMUYECKHUE CBOMCTBA KUCIOPOAA

bubmmoreka [JOK

22 (peakuuu okuciacHus, ropenue). [loustue 00 https://m.edsoo.ru/f0d4614
OKCHIaX
23 Crioco0bI OyYeHHsI KHCIOpO/ia B TabopaTopun bubmoreka [{OK
W IPOMBILIUIEHHOCTH. [IpriMeHeHne Kucaopoaa https://m.edsoo.ru/ff0d497a
y TennoBoit 3pPeKT XUMUIECKOH peakin, BuGmiorexa LIOK
K K30-
MOHSITHE O TEPMOXMMUYCCKOM YPaBHEHHUH, DK30 https://m.eds00.ru/f0d4790
Y DHIOTEPMHUYECKHUX PEaKIUIX
o5 TommuBo (HeTh, yrois U MeTaH). 3arpsi3HEHHE bubmmoreka [HOK
BO3JlyXa, CIIOCOOBI €ro MpeI0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
55| wectmpamme ameropara, sy oro snoerny bimorera LIOK
U coOMpaHue Ku M3Y4YCHHUE €r0 CBOMCTB
P Hloposta, 13y https://m.edsoo.ru/ff0d4ae2
(40 MuH.)
97 Bonopoa — sneMeHT U mpocToe BEIECTBO. Bubnmnorexa [JOK
Haxoxenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 ®uznyeckre U XUMUYECKUE CBOMCTBA BOJOPOA. Bubnmnorexa IJOK
[Tpumenenue BoIopoia https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KUCIIOTaX H COJIAX bubmmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 CrocoObI TOJTyYCHHUS B a B JabopaTopuu bubmorexa LIOK
OCODBI NOTYHCHHA BOAOPOA ©opatop https://m.eds00.ru/ff0d4ddo
CODHPAHHE BONOPOAA, HIYHEHHE ET0 CBOHC https://m.eds00.ru/ff0d4f42
(40 mun.)
bu6nmoreka IJOK
32 M i & . A
OJIAPHBINA 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/f0d542e
33 Brrunciienus 00b€Ma, KOJIMUECTBa BellleCTBa Ia3a bu6mmoreka IJOK

IO €ro U3BECTHOMY KOJIMYCCTBY BCIICCTBA UJIHU

https://m.edsoo.ru/ff0d55a0
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00BEMY

Brruucnenus 00bEMOB ra3oB 10 YPaBHEHHIO

bubmmoreka [JOK

4 .
3 peakuuu Héj OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 du3nveckre 1 XUMUIECKHE CBOMCTBA BOJIBI brbmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [To e 00 Karopa bubmoreia LIOK
TaB ocHOBaHui. [loHsaTH WHAMKATOPax
A p https://m.edsoo.ru/ff0d59e2
- Boga xak pacTBOpUTEIIb. Half/fIHIeHHHG u Bu6morexa LIOK
HEHAaCHIIIEeHHbIE pacTBOPbI. MaccoBas 101
B P P Ao https://m.edsoo.ru/ff0d5b40
BEIIEeCTBa B PacTBOpE
[IpakTudaeckas padora Ne 5. mo Teme
«IIpuroroBneHue pacTBOPOB C OMpPEAETEHHOMN bubmmoreka [HOK
38 N N i
MacCOBOIi 1Ml pacTBOPEHHOTO BelecTBay (40 https://m.edsoo.ru/ff0d5eba
MHH. )
39 Konrtponbnas padora Ne2 o teme «Kucmnopog. bub6imoreka [IOK
Bonopon. Boxa» (40 muH.) https://m.edsoo.ru/ff0d6342
P/ K .B .B 15
10| iy Ovew: ocman, crmconas, bGorera LLOK
) AR ’ HL https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonydyenune u XUMUYECKUE CBOMCTBA KUCIOTHBIX, bu6mmoreka IJOK
41
OCHOBHBIX M aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoOBaHUs: COCTaB, KJIacCU(UKAIIHS, bubmmnoreka [HOK
42
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xuMuyecKre CBOMCTBA OCHOBAHMIA bubmmorexa LIOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanus, bu6nmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bu6 OK
45 [TomydyeHune u XUMHUYIECKHAE CBONCTBA KHCIIOT nomotexa 11

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanne): HOMEHKIIATYPa, CIIOCOOBI

bubmmoreka [JOK

46
MOJTYYEHUs, XUMUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
II 6ora Ne 6. P
47 3KIZ:'IKCTI:/II{1§CC§::HI;?-IL(I);18 aq H: I::l\}al: 6j(OCHOBHI)Ie bubmiorexa LIOK
P 8 . https://m.edsoo.ru/00ad9b7c
KJIaCCHl HEOPTAaHWUECKHUX coemnHeHnin» (40 MuH.)
48 I'enernyeckast CBSI3b MEXKAY KiIaccaMu bubamoreka [HOK
HEOPraHUYECKUX COSTMHEHHUI https://m.edsoo.ru/00ad9a50
06006 i
" . : (I)IICHI/I:KI/I :ZI;:TeM:;mzum;iaﬂnm o TeMe BuGmmorexa LIOK
HOBHBIC KJIACChl HEOPTAHUIESCKUX
. P https://m.edsoo.ru/00ad9ch2
COeTUHEHHH
KonTponbras pabora Ne3 mo teme "OcHOBHBIE bubmmoreka [HOK
50 o
KJIACChl HEOpraHuueckux coenuHeHuin" (40 MuH.) https://m.edsoo.ru/00ad9ela
P/o o Teme"OCcHOBHBIE KJIaCCHl HEOPTAHUIECKHUX
coenunennit”" (15 mud.) [lepBrie MONMBITKH Bbubaunoreka [IOK
51
KJIacCH(UKAIIMH XMMHUYECKHUX DIICMEHTOB. https://m.edsoo.ru/00ad9ffa
[TonsiTre 0 rpymmax CXOAHBIX 3JICMEHTOB
I1 7 II
- ) eflzoz;nqecxmé 221(0}; He :pn;mzqeyc:ax BuGmorexa LOK
HUcTeMa XUMHUECKUX demenToB . U.
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Henito o butmmoreka [IOK
WOJIbI, TPYIIIbI, TOATPYIIITBI
PHOJEL, TPYIIIEL, HOMPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX SIIED. bubnmnoreka [HOK
N3oTorbt https://m.edsoo.ru/00ada342
B I
JIEMEHTOB nonudeckoi cucremsr /1. .
pHol https://m.edsoo.ru/00ada6bc
MenneneeBa
X
| e o
proA Y https://m.edsoo.ru/00ada824
Menneneena
57 3nauenwne [leproandeckoro 3aKoHa IS pa3BUTHUS bubmuoreka [IOK
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Hayku u npaktuku. 1. . MenaeneeB — y4EHbIl,
neaaror ¥ rpaXaaHuH

https://m.edsoo.ru/00ada96e

58 DNEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMUYECKUX 1 bubmmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa [IOK
u 1
59 OHHAT XHMITHECKAT CBASE https://m.edsoo.ru/00adac34
60 KosanenrtHas 1o a €CKasl CBSI3 1 bubmorexa [IOK
BaJICHTHAA MOJIIPHASA XUMUY s CBA3b
. P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisIpHas XUMHUYECKasl CBSI3b 1 bubmorexa [IOK
p https://m.edsoo.ru/00adaabh9
bubmuorexa LIOK
62 Crenens okucieHns ! https://m.edsoo.ru/00adae28
63 OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIAN 1 bubmorexa HOK
beaxtt https://m.edso0.ru/00adb076
64 Oxkucnure OCCTaHOBUTE 1 bubmorexa [IOK
HUCIIUTEIN U BOCCTAHOBUTEIIH.
el T https://m.eds00.ru/00adb076
65 Konrtponbhas padora Ne4 o teme «Ctpoenne 1 bu6imoreka [IOK
aroma. XuMu4ieckas cBsi3b» (40 MUH.) https://m.edsoo.ru/00adb486
P/o no teme «CtpoeHue atoma. XuUMUYECKast
66 cBs13by» (15 Mun.). O000IIEeHHE U 1 bubmuoreka [{OK
cucTreMaTu3als 3HaHui 1o reMe ""BakHelme https://m.edsoo.ru/00adb33c
MIpeICTaBUTENIN HEOPTaHMYECKHUX BEIIECTRB".
[Ipomexyrounas arrectanus. Beepoccuiickas bu6mmotexa [IOK
67 1
mpoBepoyHast padora https://m.edsoo.ru/00ad9cb?2
68 [Ipomexyrounas arrectanms. Beepoccuiickas 1 bu6mmotexa [IOK
npoBepoyHas padota. (90 MuH.) https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoandecTBo yacoB

DJIeKTpOHHBIE HU(PPOBLIE

Ne 2 = JlaTta
Tema ypoxka < < o0pa3oBaTeJibHbIE
n/n 2 3 H3YyYCHHUS
g - g . pecypcebl
° & 2 =
= =R 9
-5} (=} (=)
9 S = 23
/M =z 2 = 2
1 [lepuonuueckuii 3axoH. Ilepuonnueckas cucrema 1 Bu6nuoreka IJOK
XUMHYecKux 3meMenToB J1. M. MenaemneeBa https://m.edso0.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubnmnorexa [JOK
XMUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HoMeHKIaTypa
3 ¢ B P . 1 bubmmoreka IIOK
HEOPraHUYECKHUX BEIIECTB. BHALI XUMHUUECKOI
p . https://m.edsoo.ru/00adb7e2
CBSI3U U TUIbl KPUCTAIUTMYECKUX PEHIETOK
Konrpoasnas padora Nel mo teme «IloBTopenue
P P N P bubnuoreka [IOK
4 1 yriayOJieHue 3HaHUH OCHOBHBIX pa3fieoB Kypca 1

8 ximacca»

https://m.edsoo.ru/00adbac6
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Bxoanas kouTpoJsbHas padora (40 MuH.)

5
P/o no teme «[loBTOpeHue u yriayoaeHue 3HaHUR
6 OCHOBHBIX pa3/ieNioB Kypca 8 kimaccay (15 mun.) bubmmoreka [JOK
Knaccnpukarys XUMHIECKUX PEAKIUii Mo https://m.edsoo.ru/00adbcb0
pa3IMYHBIM MTPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUUECKOHM PEaKIIHH.
7 [TonsTHE O rOMI())reHHLIX " TeTe OFGI:HHLII)I( bubmiorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaxIusx
ITo eo €CKOM paBHOBecHU. DakTo
BIIUSIONINE H Th XUMHUY i 1505871
5 P peaxtt https://m.edsoo.ru/00adc28c
MOJIO’KEHHE XUMHUIECKOTO PABHOBECHS
9 OKHCITUTETbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUU bubmiorexa LIOK
beadt https://m.edsoo.ru/00adcade
10 Teopus 3MEKTPOIUTUUECKON JTUCCOLMALINH. Bu6nuoreka IJOK
CuiibHbIC U CI1a0bIe 3JIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HoHHEBIE ypaBHEHHS pPEeaKIUH bubmorexa LIOK
yp peakt https://m.edsoo0.ru/00add448
X €CKHE€ CBOMCTBA KHUCJIOT 1 OCHOBAHMM
12 CBI?”I/“I: 112 e IZTa]fneHH;; 061/13erKTTHOJII/IHTI/I]ile}:;ISI;I3 bubmmorexa LIOK
pedl P https://m.edsoo.ru/00add5d8
JIACCOTTHAITIH
X N N
s I/IeMI;I‘{ZCKZG C?(())I/éC;B: COJ'(I)CI/I B CB::COU BuGmorexa 1IOK
1§ TaBJICHUI JIEKTPOITUTHIECKOM
pelt P https://m.edsoo.ru/00add8b2
JIACCOITHAITTH
14 TlonsTHe o ruapOINU3€E COJICH bubmiorexa LIOK
P https://m.edsoo0.ru/00add9d4
O600mIeHNe U CHCTEMaTH3aIUsd 3HAHUH 110 TEME
15 "9Helf"j OJINTHYECKAS IzlccoLI HaLys bubmiorexa LOK
P AHCCOTHAn N https://m.edsoo.ru/00addd12
XuMHYeCcKHe peakIiuy B pacTBopax"
16 [IpakTuueckas pabora Ne 1. «Pemenue bubnuoreka [IOK
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AKCIIEPUMEHTATBHBIX 3a1aw» (40 MuH.)

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

Kontponbras padora Ne2 o Teme

bu6mmoreka IJOK

17 «ONEKTPOJIUTHYECKAs TUCCOIUAIINS.
P A Hat https://m.edsoo.ru/00addec0
XuMHYeCcKHe peakuu B pacTBopax» (40 MuH.)
P/o mo Teme «3nekTpoauTuuecKas
18 nuccorarys. (15 MuH. ). XUMHYEeCKUE peaKITui B bubmmoreka [JOK
pacTtBopax». O01as XapaKTepUCTHKA TaJIOTCHOB. https://m.edsoo.ru/00addfe2
XUMHUECKHE CBOMCTBA HA IPUMEPE XJI0pa
19 Xnoposogopo. CoisiHast KUCI0Ta, XUMHUYECKHE Bubmuoreka [JOK
CBOMCTBA, MOJTy4CHHE, IPHMCHEHHE https://m.edsoo.ru/00ade104
IIpaktuyeckas padbora Ne 2 o teme «Ilonydenue
20 cop oif KHC op 3y4eHue e€ CBOMC >>}E:0 brbmmorexa LIOK
JISHOM KUCJIOTEI, U3yUEHH BOICTB
Y https://m.edsoo.ru/00ade348
MUH.)
21 Beluncnenyst 1o ypaBHEHHUSIM XUMHAYECKHUX Bubmuoreka [OK
peaKIuii, eCIIM OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubmoreka IIOK
22 OOmas xapakrepucTuka 351eMeHToB VIA-rpyms!
m P p py https://m.edsoo.ru/00ade64a
Amnorponssie MOAU(GUKALIMY CEPBI.
23 Ha O)Kp eHue ce B ql:é c:e ep 7| oJe bubmorexa LIOK
X HH Bl U WHEHWUN B [IpH .
A pv A PHPOAL https://m.edsoo.ru/00ade64a
XUMHUYeCcKHe CBOMCTBA CEPhI
CepoBoi0po/1, cTpoeHue, (PU3UUYCCKUE U Bubnuoreka [IOK
24 N
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcuppl cepbl. CepHast KUCITIOTa, GU3NIECKHE U bubnmnorexa [JOK
XMUMHUUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE PEaKIiH, JIekKaIIIe B OCHOBE
26 MIPOMBIIIUIEHHOTO CIT0C00a MOTyYeHHs CEpHON Bubmoreka [JOK
KHCIIOThL. XUMHYECKOE 3arpsi3HeHIE https://m.edsoo.ru/00adec8a
OKpYKalollle cpeJibl COETMHEHUSIMU CEPBI
97 Briuucnenue MaccoBoit 10IM BBIX0/1a MTPOIYKTA bubmuoteka IIOK

peaKIum

https://m.edsoo.ru/00adec8a
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O01mmas xapakTeprucTHKa 3JIEMEHTOB V A-TpyTIibL.

28 A30T, pacnipocTpaHeHHEe B IPUPOJIE, (PU3HUECKUE bubmiorexa IOK
> Pactpoctp . PHPOE, https://m.edsoo.ru/00adeeat
W XUMHYECKHE CBOUCTBA
AMMHaK, ero GU3NICCKHEe U XUMUICCKUE bubmmoreka [JOK
29 .
CBOMCTBA, OJyYCHUE U PUMCHEHHE https://m.edsoo.ru/00adf004
30 IIpaktudeckas padora Ne 3 mo teme «Ilomydenne bubmmoreka [JOK
aMMHaKa, U3y4eHHe ero cBoucTBy» (40 MuH.) https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTa, e€ PU3MUECKUe U XUMUICCKHC bubmuoreka LIOK
CBO¥iCTBa https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B
39 KaueCTBe MUHEPAIBHBIX YI0OpEHUIA. bubnmoreka [IOK
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl https://m.edsoo.ru/00adf518
COCZIMHEHHSIMHU a30Ta
) .0 \Y
33 KI/IOC(J:'Iq())?FE (b;;:;lfe%f;g) ;pjnilzqtionzq::(;z;iim brbmmorera LIOK
’ ’ https://m.edso00.ru/00adf68a
MOJTy4eHUe
34 I/ICHZH:3OB3HI/I6 q())(()sci)aTovB ; ;aqe:TeBe . BuGmorexa LIOK
MUH BHEBIX HU#. 3arpsA3HeHn
pat o YAODP P https://m.edso0o.ru/00adfc20
MIPUPOJTHOM cpensl hocdaraMu
35 Yriepon, pacipocTpaHEHUE B IPUPOJE, Bbubnuorexa LIOK
(busHUYecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yrnepo;[va, ux (U3NUECKUe U BuGmorexa OK
36 XUMHYECKHE CBOWCTBA. DKOJIOTUIECKHE
https://m.edsoo.ru/00adfebe
npoOJIeMBl, CBSI3aHHbIE ¢ OKcuaoM yriieponaa (1V)
bubmuoreka IIOK
37 v &
POMPHAT KHCIOTa 1 ee colH https://m.edsoo.ru/00ae006¢
II 6ota Ne 4 "1
| Do et o Mo
s "o pearti https://m.edso0.ru/00ae027e
kap6oHat-noH" (40 MuH.)
39 ITepBoHaYabHbIC TOHATHSA 00 OPraHUIECKUX bubnuoreka [IOK
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BEIIEeCTBaX KaK O COEIUHEHHAX YTIepoaa

https://m.edsoo.ru/00ae054e

bu6mmoreka IJOK

40 Kpe i ¥ ero CoeauHe
PEMHHE H er AHHEHI https://m.eds00.ru/00ae080a
[Mpaktuueckas padbora Ne 5. Pemenne
a1 SKCIICPUMEHTAIBHBIX 33j1a4 10 TEME bubnuoreka [IOK
«BakHelime HeMeTaIbl U MX coeTuHeHus» (40 https://m.edso0.ru/00ae0bf2
MUH. )
42 KontponbHas padora Ne3 no Teme «Baxnelme Bubmuorexa LHOK
HEMETAJUIbl M UX coeanHeHus» (40 MUH.) https://m.edsoo.ru/00ae0e18
P/o Teme «BaxkHeMIne HEMETAIIbI K UX
coenuHeHMs» (15 MuH.) OOmas XapakTepUCTHKA
43 XHMHYECKHUX AJIEMEHTOB — METAJJIOB. bubmuoreka LIOK
MeTamnyeckas CBSI3b U METaJInYecKast https://m.edso0.ru/00ae103e
KpHcTanueckas peniérka. dusndeckue
CBOICTBa METAJIJIOB
XuMHYECKHe CBOMCTBA METAJLIOB. bubmuoreka IIOK
44 . .
DAEKTPOXUMUIECKUHN PST HAIPSDKEHUH METAIIOB https://m.edso0.ru/00ae1156
OO61ue crocoObl moTydeHus MeTauioB. CriiaBbl.
45 Briuucnenus no ypaBHEHUSIM XUMHYECKHUX Bbubnuoreka LIOK
peaKIunii, eIy OIMH U3 PEarcHTOB COMEPIKUT https://m.edso0.ru/00ae1156
NpUMECH
46 IToHsTHE O KOPPO3UU METAIIIIOB brbmmorexa LIOK
pp https://m.edso0.ru/00ae1278
47 llesto o MeTa bubmmoreka IIOK
JIOYHBIE METAIJIBI
https://m.edso0.ru/00ae14b2
48 OKCHJIBI M TUIPOKCH/IBI HATPHUS U KaTHs bubmiorexa LIOK
A AP A P https://m.edsoo.ru/00ae14b2
49 [I{enouHO3eMeNbHBIE METAIIBI — KaJIBLIUN U bubmuoreka LIOK
Maraui https://m.edsoo.ru/00ae15e8
50 Baxkneiimme coeTMHEHHS KaIbIM bubmuoreka IIOK
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https://m.edsoo.ru/00ael5e8

O00011IeHNE U CUCTEMATH3ALMS 3HAHUI 110 TEME

51
"II{enouHble U MIEI0UYHO3EMETbHBIC METAJLIBI"
bubmuoreka LIOK
52 JKECcTKOCTh BOIBI M CITOCOORI €€ yCTpaHCHUS
A yerp https://m.edso00.ru/00ae1886
53 [Tpaktuueckas padora Ne 6 o Teme "KécTkocTh Bubnmuorexa LJOK
BOJIbI M MeTOIbI e€ ycTpaHeHus" (40 MUH.) https://m.edsoo.ru/00aelae8
54 Ao . bubmoreka [JOK
JIFOMHHHMH
https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOMCTBA OKCHIA OKCHUA Bubmiorexa LIOK
MdoTepHbIe CBONCTB uaa v Iy, u
P A o A https://m.edsoo.ru/00aelc64
bubmoreka [JOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, ruapokcunbl u cou xenesa (1) u Bubnuoreka [IOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O00011IeHNE ¥ CUCTEMATH3allMs 3HAHUH 110 TeMe
"CoenuHEHUS aJIIOMUHUA U Keiae3a"
IIpaktuueckas padora Ne 7 mo reme Perenue
59 9KCTIEPUMEHTAIBHBIX 33]1a4 110 TEME Bubnuoreka [IOK
«Baxneiiie MeTauTbl U UX coequHeHus (40 https://m.edsoo.ru/00ae3de8
MUH. )
Boruricnienus mo ypaBHeHUAM XUMHYECKUX
60 peaKIwii, €CIM OJUH U3 PEareHTOB JaH B H30BITKE bubmuoreka LIOK
WM COAEPKUT MpUMECH. BrrauciaeHns: MaccoBoi https://m.edso00.ru/00ae1750
JTOJTH BBIXOJIA TIPOTYKTa PEAKITUH
61 O00011IeHNE ¥ cUCTEMATU3aLUA 3HAHUH 110 TEME
"Ba)xHeHme MeETAJUIBI U UX COEAUHEHUS"
62 Kontponsnas padota Ne 4 o Teme «Baxneimne

METaJUTBl M KX coemuHeHUsD (40 MUH.)
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P/o o teme «Baxknelnmne MeTamisl 1 UX

Bbubnnorexa [JOK

63 COCIIMHEUS» (u15 MuH.) BemecTsa u MaTepuaisl B 1 httos://m.eds00.ru/00ae350
MTOBCEIHEBHOM KU3HH YEIOBEKa

64 X €CKOe 3arps3HeHUE O aroreit cpe 1 bubmorexa LIOK
FIMHHACCR TPASHEHHE OKPYIAIOUICH P! https://m.edsoo.ru/00ae4270

65 Posib XMUM B PEIIEHUH SKOJIOTUYECKUX 1 bubnmnorexa [JOK
npobieM. https://m.edso0.ru/00ae4270

66 O6001IeHNe U CHCTEMAaTH3aI|s 3HAHUH 110 TEME 1 bu6anoreka LIOK
"HemeTtannsl 1 uX coeauHeHus" https://m.edsoo.ru/00ae0dOa

67 O6001IeHNE U CHCTEMAaTH3aIUs 3HAHUH 10 TEME 1 bu6anoreka LIOK
"MeTtaibl U UX COeIUHEHUA" https://m.edsoo.ru/00adb33c

68 IIpomesxxyTouHas arrectauusi. KontponbHas 1 bubmorexa LIOK
pabota (40 muH.) https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68

YUYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 knacce/ ['abpuensa O.C., Octpoymos U.I'., CnaakoB C.A., AknrionepHoe o61miectBo «M3marenscTBo

«IIpocseieHue»



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

» Xumus, 9 kimacce/ I'abpuensa O.C., OctpoymoB W.I"., Cnaakos C.A., AkuronepHoe o01mecTBo «M3marenscTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
["abpuensn, OctpoymoB, CinankoB: Xumusi. Ypoku XUMUHU B § kiacce. MeToaudeckoe mocooue

0.C. I'a6bpuensu, C.A. Cnaakos, N.I'. OctpoymoB
Xumus Pabouas tetpans. 8 kiace YueOHoe mocodue st 001eo0pazoBaTeibHbIX opranu3amnuii. Mocksa «IIpocBenieHue
2019

O.C. I'abpuensn, N.B. Akcenosa, N.I'. OctpoymoB
Xumus. Terpagp ang  1abOpaTOPHBIX ONBITOB W MpakTUYeckux pabor. 8 kimacc. YyeOHOoe mocoOue uis
oO1ieo0pazoBaresbHbIX opranu3anuii. Mocksa «IIpocsemenuey 2020

["a6puensn O.C., JIpicoBa I'.I'.
Xumus. [IpoBepouHbie U KOHTPOJIbHBIE PabOTHL. 8 Kiacc. YueOHoe rnocobue i o01eo0pa3oBaTebHbIX YUPEKICHHM.
N3parensctBO «lIpocBemenuey, 2021

O.C. T'abpuensn, C.A. Cnankos, N.I'. OctpoymoB
Xumus Pabouas tetpans. 9 knace YueOHoe mocodue njist 001eo0pazoBaTeibHbIX opranu3amnuii. Mocksa «IIpocBenieHue)
2019

O.C. I'abpuensn, N.B. Akcenosa, N.I'. OctpoymoB
Xumusa. Terpamp 1 7a00paTOPHBIX OINBITOB U MPAKTHYECKUMX paboT. 9 kmacc. YueOHoe mocobue s
oO1ieo0pazoBaresbHbIX opranu3anuii. Mocksa «IIpocsemenue» 2020



["abpuensn O.C.
Xumus. [IpoBepouHbie U KOHTPOJIbHBIE PAaOOTHI. 9 Kiacc : yuyeOHoe rmocolue it 001eo0pa3oBaTeIbHBIX OpraHu3aui /
O.C. I'abpuensn, I'.I'. JIsicoBa. M. : - [Ipocsemenue, 202110 — 191 c.
Tpoery6osa H.II.

[Toypounbie pazpaboTku 1o xumuu. § kijacc. — 3-e u3a. — M.: BAKO, 2018. — 400 c.- (B nomolp MIKOJIbHOMY
YUHUTEIIO)

[Toypounsie pazpabotku no xumun. 9 knacc. — M.: BAKO, 2016. — 432 c.- (B nomo1ip NIKOJIHOMY YUUTEIIO)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[T®POBOI OBPA3OBATEJIBHBIN PECYPC JIUIS ILIKOJT https://www.yaklass.ru/






