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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWUN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOM paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOJiaBaHUs Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumMum Aa€T MPEACTABICHHE O LIENAX, OOIIEH cTpaTeruu
oOy4eHHs, BOCIIHTAHHMS M PA3BUTHS OOYy4aIOIIMXCA CPEACTBAMHU Y4YEOHOIro
MpeAMeTa,  YCTAaHABIMBAET  00SA3aTeIbHOE  NPEIMETHOE  COJACpIKAHUE,
MpeAyCMaTpUBaET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszenam M TemMaM MNpOorpaMMbl MO XMMHUH, OMNPEIEISET KOJIMYECTBEHHbIE U
KauyeCTBEHHbBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKA Y4Y€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00Opa30BaTelbHON
IIpOrpamMMbl Ha YPOBHE OCHOBHOT'O 00LIEro 00pa3oBaHus, a TAKXKe TPEOOBAHUI K
pesynbTaTaMm OOydYeHHMs] XMMHUM Ha YpOBHE LEeJed HM3y4eHHs] NpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIIbHON AESITEIBHOCTH OOyYarouierocs Mo
OCBOCHHIO Y4EOHOT0O COJEPKAHMSL.

3HaHWE XWMHU CIYXHUT OCHOBOW maiisi (hOPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromnierocs, ero NpeJCcTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (opMUpyeMbIE XUMHUEN MPEICTABICHUS O B3aUMONPEBPALIEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS I100aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET pealu3alli  BO3MOXXHOCTEH Ui CaMOpa3BUTHS H
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u (PyHKIUOHATBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUpPOBAHUE MBIILICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTEIbHOW Yy4eOHON J1eATEeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIENOBATENIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TEIbHOCTH;

3HAKOMUT CO CNEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyyJarommxcs;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUS K €CTECTBEHHO--
Hay4yHBIM 3HAHMUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBiieHUs B 00yYeHUM XUMHUH 00ecreunBaroTcs crenudukoit
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS MEeAarormuyecku



aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPE/IETIEHHOM JTare
€€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE O0OYYaIOIIMMHCS CUCTEMBI NIEPBOHAYATIBHBIX MOHATUN XUMHHU, OCHOB
HEOPraHMYECKOM XUMHHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHSATHN
OpraHUYECKON XUMUH.

CtpykTypa coaepkaHusi IpOrpaMMbl 10 XUMUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
NOHATUA O XHMMHYECKOM DJJIEMEHTE M BEHIECTBE M CHCTEMBI IOHATHUA O
XuMu4eckoi peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPIraHU30BaHbI 110
IPUHLHUITY MOCIEA0OBATENBHOTO Pa3BUTUS 3HAHWKA HA OCHOBE TEOPETUYECKUX
PEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona JI. M. MenzaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpEACTaBICHUN 00 SJICKTPOJUTUYECKON JHUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKU
MOJIYYCHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIHLHO OT
OJIHOTO ypOBHS K JPYroMy, BBHIIOJNHSAS (QYHKIUHA OOBSICHEHHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKXHOCTEHU IPAKTHUYECKOTO
IIPUMEHEHHUS U MOJyYEHUs U3Yy4aeMbIX BELIECTB.

OcBoeHue mporpamMMmbl IO XUMHUU CIHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJIEHUS O XUMUYECKOU COCTABIISAIOLIEN HAYYHON KaPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJBI, LEHHOCTHOTO OTHOIIEHUS K HAayYHOMY 3HAHUIO U
METOJIaM MO3HAaHUsA B Hayke. M3ydueHne XUMUU MPOUCXOAUT C IMPHUBIICUECHUEM
3HAHUM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buomnorus. 5—7 ximacce» U «Dusuka. 7 Knacey.

[Ipy wu3yueHMHM XUMHUM TPOUCXOIUT (POPMUpPOBAHUE 3HAHUI OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOMN
JNEATEIBHOCTH YEJIOBEKA U KAK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4eOHOro MpeMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XMMUYECKUX
3HAHUM — BaXHEUIUX (HAKTOB, TMOHATHUN, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JIOCTYMHBIX 00O0OIIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HAyKH, B TPUOOIIECHUU K HAYYHBIM METOJIaM TO3HAHUS MPU U3YYCHHUH BEIESCTB
Y XUMHAYECKHUX PEaKInii, B YOPMUPOBAHUY U PA3BUTHH MTO3HABATEIILHBIX YMEHUN
U UX TPUMEHEHUU B Y4€OHO-TIO3HABATEIILHONW M y4eOHO-MCCIIEI0BATEIHCKON
JeSTeTLHOCTH, OCBOCHHMH TIPaBUJI O€30MacHOTO OOpalleHusi ¢ BEIIECTBAMHU B
[MOBCEIHEBHOM KU3HU.

[Tpu u3yueHnn XMMUKM Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs BAXKHOE
3HAUYCHUE MPUOOPENH TaKue IeNIH, KaK:

— (GOpMHpPOBAHUE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JIESITEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (QOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  ofecriedyeHne  YCJOBMM,  CIIOCOOCTBYIOIIMX  MPHOOPETEHUIO
OoOyYaroIMMUCAd  OMNbITa  Pa3HOOOpPa3HOW  AESATENbHOCTH, TO3HAHHUS W



CaMOTIO3HAHUS, KIFOUCBBIX HABBIKOB (KIIFOUEBBIX KOMIICTEHIINI), HMEIOIIUX
YHUBEPCAIbHOE 3HAUYCHHE ISl PA3JIMYHBIX BUJIOB JACATCIIBHOCTH;

— QopMupoBanue o00IMmICH (QYHKIIMOHAIBHOH M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHHH OOBSCHATHP M OICHUBATH SIBJICHUS
OKPYKAIOIEro MUpPA, MCIOJb3Ys 3HAHUS M OIBIT, MOJYYCHHBIC MPU H3yUYCHHUH
XUMUH, TMPUMEHATh MX TPH PEIICHUH MPOOJIEM B TOBCCAHCBHOW XU3HU U
TPYJIOBOM JIEITCIHHOCTH;

— (dopMupoBaHHE Yy OOYYaIOIMUXCA TyMAaHUCTHYCCKUX OTHOIICHHH,
MOHWUMAaHUS IIEHHOCTH XHMHYCCKHX 3HAHUH IS BBIPAOOTKH 3KOJOTHYCCKH
IIEJIECO00pa3HOr0 TIOBEACHHUS B OBITY W TPYIAOBOM JIEATCILHOCTH B IIEIAX
COXpaHEHUS CBOETO 3JI0POBbS M OKPY>KAFOIICH TPUPOTHOM CPEJIbI;

— pa3BUTHC MOTHBAIMHM K OOYYEHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHUS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIISI U HAIIPABIECHHOCTH JIaJIbHEHIIIETO
o0yueHus.

OO6miee 4yMcIO 4YacoB, OTBEACHHBIX JUIsI M3YYECHHS XHUMHHM Ha YpPOBHE
OCHOBHOTO 00IIIeTO 00pa3oBaHms, cocTaBisieT 136 dyacoB: B 8 kiacce — 68 yacoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. duU3nyecKue CBOWCTBAa BEHIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UNCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCJTMHECHHH.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzauMocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeTMHEHUsI, Pa3JI0KESHHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MMOCYy10H, MpaBuiiaMu paboThI B Ja00OpaTOpUu U
npuémamu o0paleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTIHCAHUE
(¢u3HUecCKuX CBOWMCTB 0Opa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (IUIaBieHWE BOCKA, TasHUE JIbJa, PAaCTHpPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOMN) SIBJICHUH, HAOII0ICHHE
Y ONKMCAaHUE MPU3HAKOB MPOTEKaHUS XUMUYECKUX PEaKINH (pa3yioxKEHUE caxapa,
B3aMMOJICWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBUE KeJie3a C PACTBOPOM COJIM MEIH
(I1), wu3ydenue cHocoOOB pa3meiCHUs CMECCH: C TIOMOIIBI0 MarHWTa,
¢buabTpOBaHME, BBIIAPUBAHUE, AUCTWLIAIMSA, XpomaTtorpadwus, MpOBEICHUE
OUYMCTKH MOBApEHHOM COJIM, HAOIIOJCHUE U OMUCAHUE PE3YJIbTATOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEH
MOJIEKY (ILIapOCTEP>KHEBBIX ).

BaxHelue npeacTraBuTe] 4 HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT u mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIyYeHHUS] KHUCIOpoAa B JTa0OpaTOpuu W TPOMBIIUICHHOCTH. Kpyrosopor
KHcJopoa B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTIOPOa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUIECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, yCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopoa — snemeHT M mpocroe BemiecTBo. HaxoxkaeHue Boaopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyuyeHusi. KucioTel u cou.

MousipHbIit 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpbL.
HaceolllieHHbIE U HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBaHus1. Posib pacTBOPOB B IPUPOE U B KU3HU YeloBeka. KpyroBopot BObI
B [IpUpOJie. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHbIC, amM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nueckue W XHUMHUUYECKHE
CBOKCTBA OKCUJIOB. [loydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHU. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaot. @usndeckue u
XAMUYECKUE CBOMCTBA KUCHOT. Psn aktuBHOcTM MetaimmioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenknarypa coneil. ®uznueckue 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tomydyenue coiei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEHCIICHUE COACPKAHUS KHUCIOpOJa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHe, pacro3HABaHUE W HW3YYCHUE CBOICTB KHUCIOpPOa,
HAOJIIOICHHE  B3aUMOJCHCTBUSI  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIEHUs TOpeHusl (ToxkKapa), 03HAKOMJICHHE ¢ 00pa3iiaMu
OKCHJIOB M OIMCAHHME UX CBOMCTB, MOJy4YeHHUE, COOMpaHHUE, pacliO3HABaHUE U
U3y4YeHHE CBOMCTB BOJIOPO/ia (TOpEeHHUeE), B3aUMOICUCTBIE BOJAOPO/IA C OKCHUIOM
meaun  (11)  (BO3MOXKHO HCHOJIB30BaHUE BHUACOMATEPUATIOB), HAOIOJCHUE
00pa3IoB BEIIECTB KOJWYECTBOM | MOJIb, HCCICAOBAHHE OCOOCHHOCTEH
pacTBOPEHHsI BEUIECTB C PA3JIMYHOM PACTBOPHUMOCTBIO, IPUTOTOBIICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJIEM PAacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETa/ulaMud (HaTpUeM U KajbliMeM) (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPHANIOB), UCCIEAOBAaHIE 00paA3IlOB HEOPTAHUYECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, HAOJI0IEHNE U3MEHEHHS OKPACKH UHIUKATOPOB B
pacTBOpax KHUCIOT M IIejoue, nuzydeHue B3aumojenctus okcuaa menu (1) ¢
pPAacTBOPOM CEPHOW KHCJIOTBI, KUCJIOT C METAJUIAMHU, PEAKIIMKA HEUTpalh3aiuu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOIO METAJIa APYTUM
U3 PacTBOpPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHeunmme
KJIACChl HEOPTAHUYECKUX COCIUHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MenneneeBa. CTtpoeHue aromMoB. XUMH4YeCKasi CBS3b.
OKHcINTEeIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCH/JIbI ¥ TUIPOKCHIBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucremMa XUMUYECKUX SJIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOIHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[lepuonsl u rpynnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
repuoja v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aroMHbIX snaep. M30Tombl. DJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000J04YE€K aTOMOB MEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB
Ilepnommueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuKa XUMHUYECKOTO
AJIEMEHTA I10 €ro noJjoxeHuto B Ilepnonnueckon cucreme J[. . Menneneesa.



3aKOHOMEPHOCTH M3MEHEHHS paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOTaM.

3nauenne Ilepuoguueckoro 3akoHa u IlepuoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. I. MenneneeB —
YUYEHBIN Y TPAKIaHUH.

Xumudeckass cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPHULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBSI3b.

Crenienb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm:

U3y4eHHEe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropenue, peakiu pazioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHUHI, TaK ¥ MOHATUMN, SIBJISIIOIIMXCS CUCTEMHBIMU JJ1s1 OTJETBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61Me ecTeCTBEHHO-HAYYHBIC OHATHS: HAYYHBIN (aKT, TUIIOTE3a, TCOPH,
3aKOH, aHaJu3, CHHTE3, KiIacCU(UKaAIMs, TIEePUOIUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUYECKUMN 3apsijl, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, ((U3NUECKUE BETUINHBI, CIMHHIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKasl peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XHMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPHOJOB, Kaausd, Kbl WU UX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1EMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT TUMA KPUCTALIMYECKON PEIIETKH
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB. X UMHUECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPTraHUYECKUX
COCJIMHEHUM, TeHeTUYECKasl CBsI3b HEOPraHUYECKUX BEIIECTB.

Kimaccudukanuss XMMUYECKHX PEAKIUA 10 Pa3IudHBIM IIpU3HAKaM (10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
110 U3MCHEHHUIO CTETICHEH OKHCIICHHS] XUMHYECKUX JJIEMEHTOB, TI0O 00OPaTUMOCTH,
M0 YYacTUIO Karajiu3aropa). OIK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTH XUMUYECKOW peakiuu. [lonsTre 006 0OpaTHUMBIX H
HEOOpaTUMBbIX XUMUUYECKUX peakiusX. [IoHsATHEe 0 TOMOT€HHBIX U T€TEPOrE€HHbBIX
peakuusax. [lonstue o karanmse. lloHATHE O XHWMHYECKOM PaBHOBECHM.



@akTOophl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIN  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOIUTUYECKOW  JUCCOLUALMH. DJIEKTPOJIUTBl |
HERNEKTPONIUThl. KaTnoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YcCIOBHS NPOTEKAHHUS PEAKIUHA HOHHOIO
oOMeHa, TOJIHbIE U COKpalléHHbIe HMOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakiin Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(xJmopua HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JCHCTBUS Pa3IUYHBIX (DAKTOPOB, MCCIEAOBAHHUE DIJICKTPOIPOBOJIHOCTH
pacTBOPOB BEILIECTB, MPOLECCa AUCCOUMALMUA KHUCIOT, LIEIOYEd U COJer
(BO3MOXHO HCIIOJIb30BAaHUE BHUACO MATEPHAIIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK TPOTEKAHUs pPEaKIUid HOHHOro OOMeHa
(oOpa3zoBaHue ocajika, BbIJEICHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropeHue, peakuuu pa3ioKeHUs, COEUHEHHUS ), pACTIO3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEAKIUMd Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CtpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozEeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
CossiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XICHUE B IIPUPOLE.

O6mras xapakrepucTtika meMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeeHn okucieHus. CTpoeHue u GU3NIEeCKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa W Cephbl. AJIIOTPOMHBIC MOIUBUKAITIN
KUCJIOopoAa U cepbl. XUMUUYECcKue cBoiicTBa cepbl. CepoBOIOpPOJ, CTPOCHHE,
¢usnueckne W XxuMmuueckue cBoWcTBa. OKCHUIBI CEpbl KaK MPEACTaBUTENN
KHCJIOTHBIX OKCHOB. CepHasi KuciaoTa, GU3NIECKNe U XMUMHYECKHE CBOMCTBA
(oOmme Kak mpejcTaBUTENS Kjacca KUCIOT U crenuduueckue). XUMUUECKHUe
peaKIny, JIKAIMe B OCHOBE MPOMBIIUIEHHOTO CMOC00a TMONYyYeHUs] CEpHOM
KucHoThl. [IpuMeHenue cepHoit KUCiaoThl. CoJIM CEPHOM KUCIOTHI, KAYECTBEHHAS
peakiusi Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COCNMHEHHWA B MPHUPO/IE.
XUMHAUYECKOE 3arpsi3HEHHE OKPYXKAKWIEH Cpelbl COCAWHEHUSAMHU  CEpbI
(KUCTIOTHBIE JTOKIU, 3arps3HEHUE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHHUS.

Obmas xapaktepuctuka 3neMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, pacClpOCTpaHEHUE B MPUPOJIE,
dusnueckue U XuMUIeckue cBoicTBa. KpyroBopot azora B nmpupoae. AMMUaK,



ero (usnYecKne U XUMHUYCCKHC CBOKCTBA, IOIydeHHe M npumeHeHne. Coum
aMMOHUSI, X (PU3MICCKUE U XUMUYECKHE CBOICTBA, IprMeHeHne. KadecTBeHHast
peakiysi Ha UOHBI aMMOHUS. A30THas KUCIOTa, €€ MOoJlydeHHe, GU3NMUeCcKUe U
XUMHUYECKUE CBOICTBa (0OIIME Kak MpeJICTaBUTENs Kacca KHUCIOT U
cnenuduueckue). Vcrnosab30BaHME HUTPATOB U COJEM aMMOHHUSI B KadecTBe
MUHEPAIbHBIX YyNOOpeHuid. XUMHYECKOE 3arpsi3HEHHE OKpYKalolehd Ccpeabl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIC IO, 3arpsA3HEHUE BO3yXa, MOYBHI H
Bos10EMOB). Docdop, amnorporHble Mogudukanuu ¢ocdopa, PU3NIECKUE U
xumuyeckue cpoiictBa. Okcun dpocdopa (V) u hochopnas kuciora, hGusndeckue
U XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmnonp3oBanue ¢dochaToB B KayecTBE
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepucTtika meMeHToB |V A-rpynmbsl. OcOO€HHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIE CTEMEHU OKUCICHUS. YTIEpoJ], aJUIOTPOIHBIC
MOJU(UKALIUKA, PACTIPOCTPAHCHHE B TPHUPOJAE, (PU3MYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaeposa B npupojie. OKCUIbI yriaepoa, ux
¢uznueckue W XWMHUYECKHE CBOWCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoga (1V), rumoresa rio0ambHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YrosbHas KUCIOTa U €€ COJU, NX (U3NUECKUE U XUMUYECKHE CBOMCTBA,
nojiyueHue u TmpumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIICHHOCTU U CEILCKOM
XO35HCTBE.

[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHUYECKHMX BEHIECTBAX Kak O
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCHasi KucioTa). [lpupomHple HCTOYHHUKU  YrIEBOAOPOAOB  (yroib,
IPUPOAHBIN Ta3, HeTh), TPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJYyUYCHHE H
npumeHenue. CoenuHeHus: KpeMHusi B mpupoje. OOmme mpenctaBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumeHm:

M3y4deHue 00pa3IioB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBE/ICHUE KAUYEeCTBCHHBIX pEAKIMi Ha XJOPUI-UOHBI M HAOJIIOJCHUE
MIPU3HAKOB UX MPOTEKAHMS, OTBITHI, OTPAKAIOIINE (PU3UMUECKHE U XUMHUYECCKUE
CBOWCTBA TQJOTCHOB HM WX COCAMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pasuamu XJIOPHIOB (raJOreHH/OB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAONIOJCHHWE TMpoliecca OOyTIIMBaHUS
caxapa moJ JACUCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHCIOTBI, U3YYECHHE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOJIeHWe TMpu3HaKa e¢
MIPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHHWE BHJICOMATEPUAJIOB), O0Opas3IamMu
a30THBIX U (POCPOPHBIX yIOOPEHHUIA, TIOTyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMHAaKa, NPOBEICHWE KAYECTBEHHBIX DPEAKIWi Ha HOH
aMMoHMA U (QochaT-uOH W HU3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,



B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIJIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALITHYECKUX
pemérok anMasa, rpadurta, QyaepeHa, 03HaKOMJICHHE C IPOIIECCOM aJICOPOITUU
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOIrasa,
MoJTydeHue, CoOupaHue, pacro3HaBaHue U U3YYEeHHUE CBOMCTB YIJIEKUCIIOro rasa,
IIPOBEJICHNE KAUYECTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUCHHE
MPU3HAKOB MX TNPOTEKAHUS, O3HAKOMJICHHME C MPOAYKIHUEH CHUIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxkHenime
HEMETAJIJIbl M UX COCTUHECHUSD.

MeTa/uibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproinueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKas KPUCTAJUIMYECKasT PEIIETKA. DJIEKTPOXUMUUECKUMN P
HanpspKeHU MetauioB. PU3MYECKMEe M XUMHYECKHE CBOMCTBAa METaJIOB.
OO6mue crocoObl TOJIydeHUsS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHUE B OBITY ¥ ITPOMBIIIJIEHHOCTH.

[Ilenounsie MeTasUIBI: NTOJOXKEHNUE B [leprnoandeckoit cuCTeMe XUMUYECKUX
saneMmeHToB [[. V1. MeHeneeBa, CTpOCHHE UX aTOMOB, HAaXOXJICHHUE B MIPUPOJIE.
duznvecKre U XUMHUYECKHUE CBOMCTBA (Ha MpuUMepe HaTpus U Kajus). OKCUIbI U
TUJIPOKCUABI HATpusi W Kanus. IIpuMEeHEHHE IIEeJOYHBIX METaUIOB M HUX
COCIMHECHUM.

[[lenoyHO3eMeNbHBICE METAJJIBI MarHuid W KaJIbIUMWA: IOJIOKEHHUE B
[lepnoanueckon cucteme xumMudeckux sneMeHToB 1. 1. MenaeneeBa, crpoenue
UX aTOMOB, HaxoXXjeHHUE B Mpupoje. PU3nuecKrue W XUMHYECKHE CBOMCTBA
MarHus W Kajbllusd. BakHeWmmme coeauHeHUs] KabIus (OKCHI, THIAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHECHHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. . MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHMs. AM@OTEpHBIE CBOMCTBA
OKCHJa U TUIPOKCHUIA aTFOMUHUS.

Keneso: nmonmoxenue B [leppoanyueckoi cCuCTeEME XUMHAYECKUX SJIEMEHTOB
J. 1. MenzaeneeBa, CTpOCHHE aToMa, HaXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoOMcCTBa xkene3za. Okcuapl, THAPOKCHABl U coiu skene3a (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE ¢ oOpaslaM{d METaJNIOB M CIIaBOB, MX (DH3HUYCCKHUMHU
CBOWMCTBaAaMHU, HW3YyYECHHE PE3YJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJB30BAaHNE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblIUsl W HATPHUS C BOJOW (BO3MOXXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPHU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMM HA MOHBI: MarHus, KaJIbIWs, aJFOMUHUS, [TMHKA, JKeJie3a
(I u xenesa (1), menu (1), HabrOAEHUE U OMHCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJIAMEHU HWOHAMM HATpHsl, Kalusl W Kbl (BO3MOXHO MCIIOJIb30BaHHUE
BHJICOMATEpHUAJIOB), HCCIeIOBaHUE aM(pOTEPHBIX CBOMCTB  THJPOKCHIA
AJTIOMUHMS U THAPOKCH/IA IMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeME
«BaxxHeHnre MeTaIbl U UX COCAUHECHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemectBa 1 Marepuasibl B MOBCEIHEBHOM *U3HM 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKalolIel cpebl (mpeaeinbHast JOmyCcTUMast
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib Xxumuu B perieHuu 3K0JI0THYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL Ye€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TOHSATHH, SIBIISIOIIMXCS CUCTEMHBIMHU JIJIS1 OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®duzuka: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOMBI, PaTUOAKTUBHOCTb, MOJIEKYJa, AJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, FIKOCUCTEMA, MUHEPATHLHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIC MCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOI'O OOIIEro
00pa3oBaHUs JOCTUTAIOTCSA B X0Jie OOYYCHHUS XUMHH B €IMHCTBE Y4eOHOH U
BOCMIUTATEIIBHON  JIESTEIbHOCTH B COOTBETCTBHUM C  TPAJAULIMOHHBIMU
POCCHMCKMMHU COLIMOKYJIBTYPHBIMM M JAyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEJCHUS U CIIOCOOCTBYIOT
IporieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMAIM3AIIMK O0yJarOITUXCS.

JIngyHOCTHBIE ~ pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTH  OOyYarOIIUXCS
PYKOBOJCTBOBAaTbCS CHCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpHUCHTAlMd U
pacIIMpEHUE ONbITa ACATEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YAaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIlMell O TMEepefOBBIX JOCTHUKEHUSX U OTKPBITHUSX MHUPOBOM U
OTEUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4EeOHOMCCIIEIOBATEIbCKOM, TBOPUECKOM W  JIPYrUX  BHJIAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JEATEIHHOCTH TPHU
BBITIOJIHEHUN YYEOHBIX, IMO3HABATENIBHBIX 3a/1a4, BBINOJHECHHUH XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JJaHMM  Y4Y€OHBIX  TPOEKTOB,  CTpEeMJIEHHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MPOIIECCE ITOW yueOHOM IeITeTbHOCTH,
TOTOBHOCTH OILICHUBAaTh CBOE TMOBEJAEHHWE U MOCTYNKH CBOUX TOBApHUIIEH C
MO3UILIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUIMA
MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HAaBaTeJIbHbIE MOTUBBI, HAIIPABJIECHHBIE HA MOJYyY€HUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOUMBIC IS OOBSICHEHUS HAOIIOAACMbIX MPOIIECCOB U SBICHUH,
MMO3HABATENIbHON, NH(POPMAITMOHHON W YNTATEIHCKON KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSTENIbHONH pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, MOCTYIHBIMU TEXHUYECKUMHU CpEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  MCCIIEIOBATEIHCKON
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3JI0POBBIN 00pa3 KM3HU, OCO3HAHUE TOCIEACTBUN U
HETIPUSITHE BPEIHBIX TPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJIsI, HApPKOTHKOB,



KypeHHs ), HeOOXOIUMOCTH COOJTFIOCHUS TTPaBHII O€30ITaCHOCTH MPH 0OpaIlieHUH
C XMMHUYECKUMH BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU,

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY HM3Y4YeHUIO mpodeccuit u Tpyaa paszaudyHOTO
pona, yBaXE€HHUE K TPYIy U pe3ysibTaTaM TPYIO0BOH JIEATCIBHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIWBUAYAJIbHOW  TPACKTOPUU  MPOJOJDKCHHS 00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HUHTEPECOB U
noTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE€30MaCHOTO TMOBEJEHUS TpH paboTe C BElIecTBaMHU, a TakkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHMS TJIOOAIBHOIO
XapakTepa AKOJIOTMUECKUX MPOoOIIeM U ITyTel UX pelIeHuUs MOCPEICTBOM METOIOB
XUMUH, DKOJOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATbHCS UM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yJdbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IPUHITUI, TUITOTE3a, PaKT, CUCTEMa, TPOIECC, SKCTIEPUMEHT U IPYTOE. ), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaX U MO3BOJISIOT Ha
OCHOBE 3HAHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPECTABIECHUE O I[ETOCTHON
HAy4YHOW  KapTUHE MHpa, ¢  YHHUBEpPCaJbHbIE  y4eOHBIE  JIEHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, pEryJsITUBHBIC), KOTOpbIE
obecrieumBalOT  (OPMHUPOBAHHWE  TOTOBHOCTH K  CaMOCTOSTCIHBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU e TeIbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX TMOHSATUH (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMU TIOHITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
Y KPUTEPUH JIJIS KJIACCU(DUKAITUY XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKITUH,
yCTaHaBIMBATh MPUYWHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMHU WU3y4YEHUS,
CTPOUTH JIOTHYECKHUE pacCyXaeHus (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHUS,

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBATh IMHUPOKO MPUMEHSEMbIE B XHMHH MOJICIbHBIC
MPEICTABJICHUS] — XUMUUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMHu4ueckas hopmyia
1 ypaBHEHHWE XMMHUUYECKOU PEaKIMU — MPHU PEHICHUN y4eOHO-TI03HABATEIhHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIHHBIX MPECTABICHUHN BBISIBIISATH U XapaKTEPU30BaTh
CYIIIECTBCHHBIC TPU3HAKA H3YYaEMBIX OOBEKTOB — XHMHYECKUX BEIIECTB M



XUMUYECKUX PEaKlUi, BBIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIECTBEHHBIE CBSI3U M IPOTUBOPEYUS B U3y4AEMBIX MPOLIECCAX U ABICHUSX.

Ba3oBnle ucciieqoBareLCKue 1eCTBUSA.

YMEHHE MCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHHUA, a TAaKXK€ B KadeCTBE OCHOBBI JUIsi (DOPMUPOBAHMS TUIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre ONbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKHX DSKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 Pe3yabTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, aHAIU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (hOPM MIPEACTABICHHUS, TTOJYyYaeMYIO U3 pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JIUTEpaTypa XHUMHYECKOTO COJACp)KaHUSA, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHUECKH OIEHHWBATH MPOTUBOPEUYUBYIO U
HE0CTOBEPHYIO MH(POPMAIIHIO;

yMEHHUE NMPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU MOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIH30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOIO MCIOJb30BaHUS PA3TUYHBIX MOHUCKOBBIX
CUCTEM, CaMOCTOSITEJIBLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAIIUU U WJUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBAThH B IMpoIecce Y4eOHOM W
UCCJIeI0BATEHCKON IEATEIbHOCTH HH(OPMAITUIO O BIUSHUH TIPOMBIIIEHHOCTH,
CEJIbCKOI0 XO3SKCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOU
cpensl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE N1eHCTBUS:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xone auanora u (WiM) JUCKYCCHH) TIO
CYIIECTBY OOCYK7maeMoil TeMbl, (GOpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJYYECHHBIE PpPE3yJNbTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
PE3YIHTATOB BBHIITOTHEHHUS XUMUUYECKOTO IKCTIEpUMEHTA (JTabOpaTOPHOTO OMBITA,
nabopatopHOil pabOThl MO UCCIEIOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOrO
MIPOEKTA);

YMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE yuéTa OOIIUX WHTEPECOB U COTIACOBAHUS
no3unuii (00CyXIeHus, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAMHAITUS
COBMECTHBIX JCHCTBHI, OIpEACICHUE KPUTEPUEB MO OIEHKE KayecTBa
BBITIOJTHEHHOH paOOTHI U APYTHE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO OMPENEIISITh LENU ACSITEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanbosiee 3PpheKTUBHBIE CIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM ACHMCTBUM NPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTYYCHUST HOBBIX 3HAHWUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMSIX,



OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMbl€ B YCJIOBUH 3a/IaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOI'O JaHHOUM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue Ui MPEeIMETHOM o00JacTh «XHUMHS», BHJIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K koniy oOydeHus B 8 kJiacce IpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaXKaTh COPMUPOBAHHOCTD Y O0YUAIOIMIMNXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS Y HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
Y MOJICKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi J0JisI XMMHYECKOTO dJIEMEHTa B COCIMHEHUM, MOJSPHBIN
00BbEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJb, JJICKTPOOTPHUIIATEIIBHOCTD,
CTETICHb OKHCJICHHUS, XMMHUYECKas Peakius, KiacCu(UKAIUSI peaKIuii:
pEAKLMHU COCIMHEHUS, PEAKIUKU PA3JIOKCHUS, PEaKIMU 3aMEICHUS,
peakiuy 00MeHa, 9K30- M IHA0TEPMHUUECKHE PEAKIINU, TETUIOBOM 3P HEeKT
peaKkIuy, SO aToMa, JICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHMYECKas CBs3b, IOJSApHAs M HENoJsIpHas
KOBAJICHTHasl CBA3b, MOHHAs CBS3b, WOH, KAaTHMOH, aHWOH, PacTBOp,
MaccoBas J0Jis BerecTBa (IIPOIeHTHAs KOHIIEHTPaIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IIOHATHH U
MIPUMEHSATH 3TU TTOHSITHS IMPU ONMMCAHUM BEILIECTB U UX MPEBPAILICHUIN;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIPEIEIATHh BAJICHTHOCTh ATOMOB 3JIEMCHTOB B OMHAPHBIX COCTMHCHUSX,
CTEIICHh  OKHCJICHHS DJIEMEHTOB B  OHHApHBIX  COCIUHCHHSX,
MIPUHA/IJIC)KHOCTh BEIIECTB K ONPEACITEHHOMY KJIACCy COCAUHEHHUM IO
dbopmynaMm, BHUJ XHUMHYECKOM CBsI3M (KOBaJlcHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHWMAaHWUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTajipo;

e ONUCHIBATh U XapakTepu3oBaTh TabMM4Hyr0 ¢dopmy Ilepuoamueckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3jinyaTh TOHATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJIBIIIE MEPHOJIbI, COOTHOCHTh 0003HAYSHHUsI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpeneeBay C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);

e KJIacCH(PUIIUPOBATH  XUMHUYECKHE  DJIEMCHTHI,  HCOPTaHHYCCKHE
BEIIIECTBA, XUMHUYECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYACTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3h(DEKTy);



K

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  MOJATBEPXJas  OMNUCAHUE  NpPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;
MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH TIPOTEKaHUSI XUMHUYECKUX
MPEBpAIICHUN B Pa3JIMYHBIX YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIIBHYI0 MOJIEKYJSIPHYI0O W MOJIAPHYIO MAacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO »JJE€MEHTa Mo (opMye
COCIMHEHUSA, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJAUTH
PacU€Thl MO YPABHEHUIO XUMUYECKON PEaKIuy;

IPUMEHAThL OCHOBHBIC OINEPAllMM MBICIUTEIBHON AEATEIIBHOCTH —
aHaJM3 ®W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTH3AIHIo,
KJ1acCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
U3yUYCHHUsI CBOMCTB BEIIECTB U XMMHYECKUX PEAKLHM, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN );

CIEN0BATh IpPABUJIAM  IIOJB30BAHUS XHMHUYECKOM IOCYyIOW U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
PACTBOPOB C OMPENEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEIIIECTBA,
IUIJAHUPOBAaTb U MPOBOAUTH  XMMHUYECKUE  OKCIIEPUMEHTHI 10
pacloO3HABaHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C  IIOMOIIBIO
WHIUKATOPOB (J1akMyc, (peHoIpTaienH, METUIIOPaHXK U IpyTHhe).

KOHIly oOyueHus B 9 KJiacce TpeAMETHBIC Pe3yJbTaTbl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YIAIOIIMXCS YMEHHIL!

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX MOHSATHUN: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHMOH, aHHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIIMsl, XUMUIECKasi CBA3b, TETIIOBOM d(PeKT
peakiMu, MOJIb, MOJIAPHBIM  00BEM, PpacTBOp, DJIEKTPOJUTHI,
HEBJICKTPOJIUTHI, IEKTPOJIUTHIECKAS TUCCOLMALINSA, PEAKINN MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEJb, OKHUCIEHUE U  BOCCTAaHOBIICHUE,
aJoTponus, aMOOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAS, HIOHHAS,
METAJJINYECKas), KPUCTAJUIMYECKAs] PEeIIETKa, KOPpO3Usi METAJLIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM pPEaKUWH, MOPEIEIbHO JOIMyCTUMAas
koHueHTpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U X MPEBPAILICHUIA;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (popmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPEAEIATH BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMHYECKUX DJIEMEHTOB
B COEQMHEHUAX PA3JIUYHOrO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmysiaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYEeCKas) B HEOPTraHUYECKUX
COCIMHEHMSIX, 3aps]] MOHA 110 XUMHUYECKOU popMyIie, XapakTep Cpeabl B
BOJIHBIX pacTBopax HEOPraHUYECKHUX COEJIMHEHU, THIL
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;



packpsiBath cMbIca Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPHUPOBATh €ro MOHUMAaHUE: OINHUCHIBATh W XapaKTepU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKUX JIEMEHTORB:
pasznyaTh MOHATHUS «TJIaBHas moArpynmna (A-Tpynmna)» U «moOodHas
noarpynna (b-rpynma)», Manbie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HAYEHHUsA, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMH  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO0 DJIESKTPOHOB U
pacripesiefieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB DJIEMEHTOB M UX COCAMHEHUN B
npezenax MajbIX MEPHOJIOB U IIIaBHBIX MOATPYIII C YIETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh  XUMHUYECKHE  JJIEMEHTBI,  HEOPTaHUYCCKHE
BEILIECTBA, XUMHUUECKHE peaKIuy (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHElU(PUISCKHEe XUMUYSCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUA;

COCTaBJISITb YPaBHEHUS DJICKTPOIUTHUUYECKOM JTUCCOLMAIIUM KHUCIIOT,
IeJ04Yel M CoJIe, MOJIHBIE W COKpall€HHbIE YpPAaBHEHUS peaKIui
HOHHOTO  OOMEHa, YpaBHEHHUS  PEAKIUM,  MOATBEPKIAOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXJY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKIui
MIOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOTO OaaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYCCKHX TPEBpAICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJIAPHYIO MacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO »JJeMEHTa 1o (opmye
COCJIMHEHUs, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJUTH
PacU€Thl MO YPABHEHUIO XUMUYECKON peaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIMUSIMH MO BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIUM, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPU/I-, OPOMH/I-
, noaua-, kapooHat-, pocdar-, cunukar-, cyabdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PAacTBOpaxX HEOPTaHUYECKUX BEIIIECTB;

MPUMEHATh OCHOBHBIC OIEpPAllMM MBICTUTEIBHON JEATEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O000OIICHHE, CHUCTEMAaTH3alIUIo,
BBISIBJICHUE NTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI U3y4YCHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAaHUS — HAOJIOIEHNEe, U3MEPEHUE, MOJICITUPOBAHNE, SKCIIEPUMEHT
(peasibHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumeHnoBanue KoaunuecTBO yacon
Ne 316108 1 TeM JaekTpoHHbIe (HU(pPOBHIE)
om | P Bcero Kontposnubre Hpaxriieckue o0pa3oBaTe/ibHbIE PeCypchl
NPOrpaMmsl padoThI padoThI
Pa3znea 1. [lepBoHavyaibHble XUMHYECKHE TIOHATHUSA
XumMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U TIPAKTHYECKOM https://m.edsoo.ru/7f41837c
JIeITCIIHHOCTH YeI0OBEKa
19 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ I HEOPraHHYECKHUX BeIECTB
21 Bozayx. Kucnopoa. 6 bubnuoteka [JOK
' ITousTue 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsrue o 8 1 bubnuoreka [IOK
' KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. 5 1 1 bubnnorexka [JOK
' [TonsTHE 00 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI
2.4 HEOPTraHWYECKUX 11 1 1 bubmmorexa [JOK
' P o https://m.eds00.ru/7f41837c
COCTMHCHU I
Uroro mo pazneny 30

Pasznea 3. Ilepuoauveckuii 3axon u [lepnoanyeckas cucrema xumudeckux 31eMenToB /{. U. MenjaeneeBa. CTpoenne aToMoOB.



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

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XHUMHUYECKHX DJIEMEHTOB 7
. . Menneneesa.
Crtpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bu6mmoreka [IOK
BOCCTaHOBHUTEIIbHEIC https://m.edsoo.ru/7f41837¢
peaKIuu

Hroro o paszeny 15 g oo TEALESTe
Pe3epBHOE Bpems 3 BH6J_1H0TeKa HOK

https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO

68 4

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NMPOrpamMMbl padoThI padoTbI
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpEHUE U
11 yrayOieHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JiejiOB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' p . https://m.edso0.ru/7f41a636
XUMHYECKHUX PEeaKIIHii
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 8 1 1 bu6nmoreka [JOK
' XUMHUYECKUE PEaKIiH B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazaeny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUS
OO01mas xapakTepucTHKa
HIast XapaKtep Bu6miorexa [OK
2.1 XUMUYECKHUX AJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepuCcTHKa
29 XUMHUYECKHUX 3JIEMEHTOB 6 bu6mmorexa [IOK
' VIA-rpynmnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.3 OOGmias XxapakTepucTUKa 7 1 bubnuorexa [JOK



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

XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A3o0T,
dbocdop 1 Ux coeqMHCHHS
OO0m1as XxapakKTepucTUKa
XAMHUYECKHX DJIEMEHTOB
bu6mmoreka [IOK
2.4 IVA_FP}:HHH' yraepon n 8 https://m.edsoo.ru/7f41a636
KPEMHUH U UX
COENMHEHHS
Utoro no pazneny 25
Pazgen 3. MeTaJIBI 1 HX COeIMHEHUS
31 OO6mue cBoiicTBa 4 bubnuorexa [JOK
' METAJIJIOB https://m.edso0o.ru/7f41a636
3. Baxneiimme MeTalIbl U 16 bu6nmoreka [JOK
' UX COEIUHECHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
41 BemecTsa u matepuaisl B 3 bu6mmoreka [IOK
' JKU3HH 4eJIoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KounuecTBo yacos DJIEKTPOHHbBIE
n ara undpoBbie
/ Tema ypoka KoHTpoJibHbIE IIpakTuyeckune A bp
Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Pons xumun B bubmnoreka IIOK
1 JKU3HM 4esoBeka. Tena u 1 04.09 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsiTre 0 MeTOIaX MO3HAHUS B bubnnorexa LIOK
2 1 07.09 https://m.edsoo.ru/ff0d22
XUMHH
Te
[Ipaktuueckas padota Ne 1
«ﬁ aBuUja a601?H)I B JlabopaTopuu Brbmrorexa LIOK
3 PaBiia p patop 1 11.09 https://m.edsoo.ru/ff0d23
U Ipu€MBI 0OpalleHus ¢ de
1a60paTOPHBIM 000PYTOBAHUEM) o
YucThle BelecTBa U CMecH bubmorexa LIOK
4 . 1 14.09 https://m.edsoo.ru/ff0d26
CrniocoOsI pa3aenenus cMmeceit ca
[TpakTrueckas padota Ne 2 bu6muoreka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 18.09 https://m.edsoo.ru/ff0d28
OYHCTKH MOBAPEHHON COJIN )» c8
bubnunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 21.09 https://m.edsoo.ru/ff0d2a
6¢
- XUMHUYECKUE AIIEMEHTBI. 3HAKU 1 95,09 bubmuorexa [IOK
(CHMBOJIBI) XUMHUYECKUX ' https://m.edsoo.ru/ff0d2b



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

9JICMCHTOB

e8

but6mmoreka [IOK

8 [IpocThie U COKHBIE BENIECTBA 28.09 https://m.edsoo.ru/ff0d2a
6¢C
bubnunoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 02.10 https://m.edsoo.ru/ffod2d
50
3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB. XUMHUYECKas hopmyJia bubmaorexa LIOK
10 ' pMyJIa. 05.10 https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB o
XHMHYECKHUX 3JICMEHTOB -
OTtHOCHUTEIbHAsS aTOMHAas Macca. bubmnoreka IIOK
11 | OtHocuTenbHAS MOJIEKYJISIpHAs 09.10 https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas J0JIs1 XUMHYECKOTO Bubmuorexa IIOK
12 12.10 https://m.edsoo.ru/ff0d35
3JIEMEHTA B COCAUHECHHH 0c
KommuecrBo BemecTBa. Mob Brbmrorexa LIOK
13 ’ ’ 16.10 https://m.edsoo.ru/ff0d52
Momnspnas macca 30
dusznyueckue U XUMHYECKUE Bubmuorexa LIOK
14 19.10 https://m.edsoo.ru/ff0d37f
sBIIEHUSI. XUMHUECKast PeaKIus 3
[Ipu3HaKky U yCIOBUS MPOTEKAHUS Brbmrorexa [IOK
15 P Y . p https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEeaKIIHii 16
3aKOH COXpaHEHMsI MaCChI bubmuoreka [JOK
16 | BemecTB. XUMHUYECKHUE 23.10 https://m.edsoo.ru/ff0d3b

ypaBHEHUS

88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJIM4YCCTBA, MaCChl

bubnunoreka LIOK

17 | BewiecTBa MO ypaBHEHUSAIM 26.10 https://m.edsoo.ru/ff0d57
XUMHAYECKUX PEaKIHii 08
Knaccudukanust XauMuaeckux
eaK Hgl) (coenuneHus bubsmorexa [JOK
18 | Pead A ’ 30.10 https://m.edsoo.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIOMOHOCOB — y4€HBlii- bubnmnoreka [HOK
19 | »samukmoneauct. O600IICHHE U 09.11 https://m.edsoo.ru/ff0d40
cHUCTEeMaTH3aIus 3HAaHUH c4
Kontponpnast padora Nel mo teme bu6nuoreka [IOK
20 | «BemecTBa 1 XUMHUYCCKHE 13.11 https://m.edsoo.ru/ff0d42
peakuun» 90
Boznyx — cmecs razos. Cocras bubnuoreka [JOK
21 | Bo3myxa. Kucmopon — smeMeHT u 16.11 https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
Ou3nyecKue 1 XUMUIECKHE
CBOICTBa KHCIIOpOaa (peaKIuu bubmaorexa LIOK
22 P P 20.11 https://m.edsoo.ru/ff0d46
OKHucCIeHus, Topenue). [lonstue 14
00 okcumax =
Cnoco0sbI TOTydeHHsT KHCITIOpoa
B 1360DaTO 1/11}/’1[11/1 PO& bubmuoreka [{OK
23 paTop 23.11 https://m.edsoo.ru/ff0d49
MpOMBINIUIEHHOCTH. [IpumeHenue 72
Kuciopozaa o
TennoBoit 3pheKkT XuMUIEeCKOU
CaKIUU no?f{)me 0 bubmorexa TIOK
24 p ’ 27.11 https://m.edsoo.ru/ff0d47

TEPMOXUMHYECKOM ypaBHEHUH,
9K30- U SHJOTEPMHUYECKHUX

90



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

peaKIusx

TorumBo (HedTh, yroiab U METaH).

bubnunoreka LIOK

25 | 3arpszHeHuE BO31yXa, CIOCOObI 30.11 https://m.edsoo.ru/ff0d4c
€ro MpeAoTBpaLICHUS 4a
IIpakTuueckas padora Ne 3 o
Tell)we «ITomn eé)ne U cOOMpaHKe Enbmaorexa IOK
26 yi p 04.12 https://m.edsoo.ru/ff0d4ae
KHUCIIOPO/Ia, U3yUYEHUE €TO0 5
CBOICTB» -
Bonopon — anemeHT u ripocroe Bbu6mmoteka [JOK
27 | BemectBo. HaxoxaeHnue B 07.12 https://m.edsoo.ru/ff0d4d
pupose do
DOHU3NYECKUE U XUMUYECCKHIE bubnunoreka LIOK
28 | coiicTBa Bogopoza. [Ipumenenne 11.12 https://m.edsoo.ru/ffod4d
BOJZIOpO/A do
bu6nmorexa LIOK
29 | TloHsATHE O KHCIOTaX M COJISIX 14.12 https://m.edsoo.ru/ff0d50
d2
CnocoOBbI ITOTyYeHHS BOJOPO/IA B bubnmorexa LOK
30 yi P 18.12 https://m.edsoo.ru/ff0d4d
naboparopuun 40
ITpakTuueckas pabora Ne 4 o
Tellj\/le «ITom eé)ne " coOnupaHue Bubmuorexa OK
31 ya p 21.12 https://m.edsoo.ru/ffod4f4
BOJIOPOJIa, U3YICHHE €r0 2
CBOMCTB» B
N . but6mmorexa [IOK
32 Monapretii 00néw rasos. 3akon 25.12 https://m.edsoo.ru/ff0d54
ABoraapo 2
as
33 | Beruucaenus o0béMa, KOTUISCTBA 28.12 but6mmoreka [IOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

BEIIIECTBA ra3a 110 ero U3BeCTHOMY
KOJIMYCCTBY BCUICCTBA UJIN
00BEMY

https://m.edsoo.ru/ff0d55
a0

Beruucnenust 06bEMOB ra3os 1o
YPaBHEHHUIO pEaKLUU Ha OCHOBE

bubnunoreka LIOK

34 - N 18.01 https://m.edsoo.ru/ff0d57
3aK0HA OOBEMHBIX OTHOIIIEHUH 08
ra3os 038
Ddusnyeckre 1 XUMUYECKHAE bubnnorexa LIOK
35 . 22.01 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJBI
7a
. bubmnoreka IIOK
Cocras ocHoBauuii. [Toustre 00
36 25.01 https://m.edsoo.ru/ff0d59
WHIUKAaTOpax 02
Boja xak pacTBOpUTEND.
Haf)[I)IHIeHEHe " II;eHaCI)IHIeHHLIe bubnnorexa LIOK
37 29.01 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 10Jist 40
BEIIECTBA B PaCTBOPE T
ITpakTrnyeckas padora Ne 5 o
Tell)v[e «I1 I/IFOTOI:I)?»J'IGHI/IG acTBOPOB bubmmorexa [IOK
38 P . . p N P . 01.02 https://m.edsoo.ru/ffod5e
C ompeeEéHHON MacCOBOM JT0JIei ba
PacTBOPEHHOTO BEIIECTBA» o
bubnunorexa LIOK
Kourponbsnas padora Ne2 o teme
39 p p 05.02 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoxn. Boga» 42
Okcuapl: cocTaB, Kiaccuukanus bubnmorexa LOK
40 ) ’ ’ 08.02 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa 4
4e
41 | IlomyueHue U XMMHYECKHE 12.02 bubmorexa LIOK

https://m.edsoo.ru/ff0d66



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

CBOWCTBA KUCIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHIOB

4e

OcHoBaHU4: COCTaB,

but6mmoreka [IOK

42 15.02 https://m.edsoo.ru/ff0d67
KJ1accu(uKalus, HOMEHKIaTypa ca
[TonydyeHnue nu XuMH4ECKHE bubmorexa LOK

43 1y ! 19.02 https://m.eds00.ru/ff0d67
CBOMCTBa OCHOBaHUH ca
Kucnorst: cocra bubnnorexa LIOK

44 ) ’ 22.02 https://m.edsoo.ru/ffOdfee
KJ1accu(uKalus, HOMEHKIaTypa 5
[ToryueHnue u XuMU4YeCcKue bubnnorexa LIOK

45 qu 26.02 https://m.edsoo.ru/ffOdfee
CBOICTBa KHCIIOT )
Conu (cpennue): HOMEHKIATypa, bubnuotexa [JOK

46 | cmocoObI MOTyYCHHS, 29.02 https://m.edsoo.ru/00ad94
XMMHYECKHE CBONCTBA 4
[TpakTuyeckas padora Ne 6.
Pemenne skcnepuMeHTaIBHBIX bubmuoreka [JOK

47 | 3amad o TeMe «OCHOBHBIE 04.03 https://m.edsoo.ru/00ad9b
KJ1acChl HEOPTAaHUYECKUX 7c
COECTUHEHUI)
['eneTnueckas CBA3b MEXAY bubnmnoreka [JOK

48 | kiaccamMu HEOpPraHMYECKUX 01.03 https://m.edsoo.ru/00ad9a
COCIMHEHU I 50
O00011eHNEe U CUCTEMATU3ALMS bubmmorexa [IOK

49 11.03 https://m.edsoo.ru/00ad9c

3HAHUHI

b2



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonTtponsnast padora Ne3 o reme

bubnunoreka LIOK

50 | "OcHoOBHBIE KJIACCHI 14.03 https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COCAMHEHUI" la
IlepBbie MONMBITKH
KJIACCU(PUKAIIUU XUMUYICCKUX Bubmorexa HOK
51 18.03 https://m.edsoo.ru/00ad9f
anemMeHToB. [IoHATHE O rpynmnax fa
CXOJHBIX 2JIEMEHTOB -
[Tepunonnueckuii 3aKOH U
[Tepnonnueckas cucrema Bubmnorexa HOK
52 21.03 https://m.edsoo.ru/00ada5
XUMHYECKHX 31eMeHTOoB /1. H. 2
MenneneeBa _
bubmnoreka IIOK
53 | Ilepmomsl, TpyIIIBI, IIOATPYIIITEI 01.04 https://m.edsoo.ru/00ada5
2c
Crtpoenne aromoB. CocTas Bubmnorexa HOK
54 p ’ 04.04 https://m.edsoo.ru/00ada3
aTOMHBIX sfep. M3oTormbl 42
CtpoeHue 2JIeKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB bubmmorexa [IOK
55 N 08.04 https://m.edso0.ru/00ada6
[Tepnoanueckoii cucremst 1. 1. be
MeHneneeBa o
XapakTepucTuka XMMHIECKOTO
3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmnorexa [IOK
56 N 11.04 https://m.edso0.ru/00ada8
ITepuonnueckoii cucreme /1. U. 24
Mennenecena o
3nauenue [lepuonnyeckoro bubmuorexa [IOK
57 | 3aKoHa AJi pa3BUTHUS HAYKU U 15.04 https://m.edsoo.ru/00ada9

npaktuku. J[. 1. Mennenees —

6e



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Y4€HBINI, IENAror U rpaxKJaHuH

:‘)HGKTpOOTpI/IHaTeHBHOCTb

but6mmoreka [IOK

58 18.04 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKUX DJIEMEHTOB bs
bubnunoreka LIOK
59 | HonHasg xumuyeckas CBA3b 22.04 https://m.edsoo.ru/00adac
34
KoBanentnas nonsipHas bubnnorexa LIOK
60 25.04 https://m.edsoo.ru/00adaa
XUMHUYECKAs CBA3b b8
KoBaneHnTHas HemnoispHas Bubmmoreka HOK
61 p 29.04 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b b9
bubanoreka LIOK
62 | CreneHpb OKHCIECHUSA 02.05 https://m.edsoo.ru/00adae
28
OKHCITUTENTBHO- Bubmorexa ITOK
63 06.05 https://m.edso0.ru/00adb0
BOCCTAHOBUTEIIbHBIC PEAKIIHU 76
bu6nuorexa [IOK
64 | OKHUCIUTENU U BOCCTAHOBUTEIIN 09.05 https://m.edsoo.ru/00adb0
76
KonTponbnas padorta Ne4 o teme bu6muoreka [JOK
65 | «Crpoenne atoma. XuMUIecKast 13.05 https://m.edsoo.ru/00adb4
CBS3bY» 86
. bubnunorexa LIOK
P )
66 C3CPBHBIM YPOK 0606?1 cHae 1 16.05 https://m.edsoo.ru/00adb3
cucTeMaru3anus 3HaHui 3c
67 | PesepBubIil ypok. O000IICHNE U 20.05 but6mmoreka [IOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ad9c
b2

PesepBHriit ypok. O600ICHHE 1
cucTeMaTu3aIus 3HaHui

68

23.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
1| Hara uudposbie
Tema ypoka
/ yp Bcero Ko;rpom,ﬂble HI);KTH'ICCKHB U3ydeHusl o0pa3oBaTejibHbIE
. padoThI padoThI pecypebl
Ilepuognueckuii 3aKo0H.
[Tepuoanueckas cucrema bubmaorexa LIOK
1 1 06.09 https://m.edsoo.ru/00adb59
XUMHYECKHUX 3JIEMEHTOB /[. o
. Menneneena -
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB bubmiorexa LIOK
2 1 08.09 https://m.edsoo.ru/00adb6b
XAMHYECKHUX DJIEMEHTOB 6
MEPBBIX TPEX MEPUOOB -
Knaccudukanus u bu6anoreka LIOK
3 HOMEHKJIaTypa 1 13.09 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHUX BEIIECTB 2
Bunsl XumMudeckou cBsI3U U bu6anoreka LIOK
4 THIIBI KPUCTAJUIMYECKUX 1 15.09 https://m.edsoo.ru/00adbac
pEIETOK 6
KonTponpHas padora Nel
o teme «IloBropenue u
5 yriyOJaeHue 3HaHUH 1 1 20.09
OCHOBHBIX Pa3/IeJIOB Kypca
8 Kmacca»
Knaccudukanms bubnunorexa LIOK
6 XUMUYECKUX PEaKIIU 1Mo 1 22.09 https://m.edsoo.ru/00adbcb
Pa3IMYHBLIM IIPU3HAKAM 0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XMMHYECKON PEaKIIUU.

bubnunorexa LIOK

7 27.09 https://m.edsoo.ru/00adbe9
IlonsATHE O TOMOTCHHBIX U N
Te€TEPOrCHHBIX PCaKLUIX B
IloHsaTHE 0 XUMHUYECKOM
aBHOBecun. OaKTOPEI,
Eﬂm{}omue Ha CKO (I))CTI) Bubmaorexa IIOK
8 . p 29.09 https://m.edsoo.ru/00adc28
XUMUYECKON PEeaKIuu 1 c
IIOJIOKEHUE XUMUYECKOIO -
paBHOBECHs
OxwucmuTensHo- Bbubmmoreka [IOK
9 BOCCTaHOBHUTEJIbHbBIC 04.10 https://m.edsoo.ru/00adcad
peakunu €
Teopus
BHGIE)T OJTUTHYECKOU Bubmuorexa IIOK
10 P 06.10 https://m.edsoo.ru/00adcd6
aucconuanyu. CHIIbHBIC U 3
cl1a0bIe AIIEKTPOIUTHI =
Honnsie ypaBHEHHUS Brbmrorexa LIOK
11 N yp 11.10 https://m.edsoo.ru/00add44
peakmuit 3
XHWMHUYECKHE CBOMCTBA
KHCIIOT ¥ OCHOBaHUH B bu6nunorexa LIOK
12 | cBere npexacraBneHuit 06 18.10 https://m.edsoo.ru/00add5d
AIEKTPOJIUTUYECKON 8
JHCCOIHAIIN
XuMHYECKHE CBOMCTBA bubnunorexa LIOK
13 CoJIeH B CBETE https://m.eds00.ru/00add8b

npeACcTaBICHUN 00

2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

3JIEKTPOJIUTHYECKON

JIUCCOLTHALINA
ITousTre 0 TuapoOIN3E brbnmorexa IOK
14 _ P 20.10 https://m.edsoo.ru/00add9d
coJeit 4
bubmnoreka IIOK
15 O6obmenne n . 25.10 https://m.edsoo.ru/00addd1
cucreMarnl3anusia 3HaHNU 2
IIpaktrueckas padora Ne 1.
) (II,) CIIICHITE P bubnuorexa [JOK
16 27.10 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIBHBIX a
3a/1a4» =
KonTponbnas padota Ne2
110 TeEME
«IIEKTPOIUTHYECKAS Bubmiorexa [TOK
17 p 08.11 https://m.edsoo.ru/00addec
JIUCCOLAIASL. 0
XUMUYECKUE peakiluy B =
pacTBopax»
OO01mas xapakTepUCTHUKA
FaJ'II(I)IFCHOBp XI/IMI:/IIISCKI/IG bubmmorexa [IOK
18 . ) 10.11 https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMeEpe 5
XJIopa 2
Xnoposonopoxa. ComsHas
KHCJfOTa I)Imilfqecme brbmorexa LIOK
19 o7 15.11 https://m.edsoo.ru/00adel10
CBOWCTBa, OyUEHUE, 4
IPUMEHEHHE B
bubnunoreka LIOK
IT 0 Ne 2
20 paKTicekas pabota A 17.11 https://m.edsoo.ru/00ade34

o teme «Ilomyuenue

8



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

COJISTHOM KHMCJIOTBHI,
HU3y4YEHHUE €€ CBOMCTBY»

Brruncnenuns mo

aBHEHMSIM XUMHUUYECKUX Bubmorexa HOK
21 yp . 22.11 https://m.edsoo.ru/00ade48
peakiuii, eciiu OJMH U3 8
peareHTOB J1aH B U30BITKE B
OO01ast XxapakTEPUCTUKA Bubmmoreka HOK
22 P p 24.11 https://m.edsoo.ru/00ade64
251eMeHTOB VIA-rpymnmsl a
AJIIOTPOIIHBIE
MoIu(UKaAINU CEPBI.
Haxoi)leHHe ce II))I u eé bubinorexa LIOK
23 N p 29.11 https://m.edsoo.ru/00ade64
COCIMHEHUI B IPUPOJIE. 3
XUMHYECKHE CBOMCTBA B
cepbl
CepoBomopo1, CTpOEHHUE, bubnuorexa [IOK
24 | ¢usnyeckue U XUMUYECKHE 01.12 https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcunsl cepel. CepHas
KHCJIOTa (I)ESI/I‘-IGCiI/IC u Bubmnorexa HOK
25 ’ N 06.12 https://m.edsoo.ru/00adea?
XHMHYECKHE CBOMCTBA, 8
IPUMEHEHHE ~
XUMUYECKUE PEAKIINH,
JIEXKAIIE B OCHOBE
IIPOMBIIILIEHHOTO CII0Cc00a bubmorexa IJOK
26 P 08.12 https://m.edsoo.ru/00adec8

MTOJIyYEHUS CEPHOU
KUCJIOThL. XUMUYECKOE
3arpsiI3HEHUE OKPYKaroIIen

a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

CpCAbl COCAMHCHUAMU CCPBL

Brruncnenue maccoBon

bubnunoreka LIOK

27 | ponu BBIXOJA IIPOJYKTa 13.12 https://m.edsoo.ru/00adec8
peakuunu a
OO61mas xapakTepucTHKa
371eMEHTOB VA-Tpynibl. bubnuorexa [JOK

28 | Asor, pacnpocTpaHeHHUE B 15.12 https://m.edsoo.ru/00adeea
npupoae, Gpuznueckue u 6
XUMHUYECKHE CBOICTBA
AMMUak, ero pu3nIecKue bubnunorexa [IOK

29 A XUMHYECKHE CBOMCTBA, 20.12 https://m.edsoo.ru/00adf00
MOJTy4eHUE ¥ IPUMEHECHHUE 4
[IpakTuueckas pabora Ne 3
ncl)) teme «Ilom peHI/Ie bubmorexa [TOK

30 yi 22.12 https://m.edsoo.ru/00adf18
aMMHaKa, H3y4eHue ero 0
CBOMCTB» _
A30THas KUCIIoTa, €€ bu6nuorexa [IOK

31 | ¢usuyeckue U XUMHYECKHE 27.12 https://m.edsoo.ru/00adf30
CBOMCTBa 6
Hcnons3oBanne HUTPATOB
U COJIE aMMOHHUS B
KaueCTBE MUHEPAIBbHBIX bubmuorexa [JOK

32 ynoopenuit. XuMuueckoe 29.12 https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYKAIOIEei 8
CpeIbl COeTUHEHUSIMU
azoTa

33 ®ochop. Oxeun pochopa 17.01 bubnmoreka [JOK

(V) u pochopnas kucnora,

https://m.edso0.ru/00adf68



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

¢busnvecKue 1 XUMHUECKUE a

CBOMCTBA, IIOJIy4CHUE

Hcnons3zoBanue GocdaTton

B KQ4€CTBE MUHEPATbHBIX bubnunorexa LIOK

34 | ynoOpenwuii. 3arps3HeHne 19.01 https://m.edsoo.ru/00adfc2
HPUPOJTHOM CPEJIbI 0
dbocharamm
Yrepor, bubnuorexa [IOK
35 | Pactpoctparcnue B 24.01 https://m.edsoo.ru/00adfd9
npupoje, puzndeckue u c
XMUMUYECKHE CBOWCTBA
Oxcuppl yriaepona, ux
¢bu3nuecKkrue 1 XuMHUYECKHEe bubmuoreka [JOK
36 | cBoicTBa. DKOIOTUYECKHE 26.01 https://m.edsoo.ru/00adfeb
poOJIeMBl, CBSI3aHHBIE C €
okcuaoM yriepona (IV)
VYrospHas KUCIOTa U €€ bubmorexa [TOK
37 31.01 https://m.eds00.ru/00ae006
colii C
[IpakTuyeckas padora Ne 4
o teMe "[lonydyenue bubmuorexa [JOK
38 | yrmekucnoro rasa. 02.02 https://m.edsoo.ru/00ae027
KavecTBeHHast peakius Ha €
kapOoHat-uon"
[lepBoHaYaTEHBIC TIOHATHS
00 opraHuYecKux Bubmuorexa LIOK
39 07.02 https://m.edsoo.ru/00ae054

BEIIECTBAX KaK O
COCIMHECHHSX YTIIepo/ia

€



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Kpemnuii u ero

bubnunoreka LIOK

40 09.02 https://m.eds00.ru/00ae080
COCIMHEHHUS "
[TpakTnueckas padota Ne 5.
Pemenne
AKCIICPUMEHTAIIbHBIX 33724 Enbmaorexa IOK
41 . 14.02 https://m.edso0.ru/00ae0bf
o teMe «BaxkHeiine 5
HEMETAJUIBI K UX
COEIMHEHUS
Kontponsnas padora Ne3
1o TZII\)/IG «Banieﬁume bubnnorexa LIOK
42 16.02 https://m.edsoo.ru/00ae0el
HEMETAJUIBI K UX 3
COEIMHEHUS
OO6mras XxapakTepucTruKa
XAMUYECKHX DJIEMECHTOB —
MeTauioB. MeTramnndeckas bu6anoreka LIOK
43 CBSI3b U METaJUIMYECKast 21.02 https://m.edso0.ru/00ae103
KPUCTAJUINYECKasl PELIETKA. €
duznyeckre CBOMCTBA
METAJIJIOB
XnMHyeckre CBOMCTBA
METAILIIOB. but6mmorekxa [IOK
44 . 23.02 https://m.edsoo.ru/00ae115
DIEeKTPOXUMUYECKUN P 6
HaIpsHDKEHUHA METaJlIOB
OO0mrue crmocoObl
[IOJIy4YEHUSI METaJUIOB. bu6muoreka [JOK
45 CrutaBel. Berauciienus 1o 28.02 https://m.edso0.ru/00ae115

YPaBHEHUSIM XUMHUYECKHUX
peaKuuii, €ciii OJUH U3

6



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peareHTOB COAECPKUT
IIpUMECH

ITonsatue o xoppo3uu Brbmuorexa [IOK
46 PP 01.03 https://m.edso0.ru/00ae127
METAJIJI0B 3
bubmnoreka IIOK
47 IIenouHble METAIIBI 06.03 https://m.edsoo0.ru/00ael4b
2
OKCHUIBI U THIPOKCHUIBI Bubmiorexa LIOK
48 P 08.03 https://m.edso0.ru/00ae14b
HATpUS U KaJus 5
Illenoyno3eMeNbHEIC bu6mmoreka [IOK
49 METAJUTBI — KaIbIUHA U 13.03 https://m.edsoo.ru/00ael5e
MarsHui 8
Baxxnenmue coemHeHNS Bubmiorexa LIOK
50 15.03 https://m.edsoo.ru/00ael5e
KaJbLus 8
51 O06001menue u ) 20.03
CHCTEMAaTH3alus 3HaHUH
JKécTKOoCTh BOJBI U Bubmrorexa HOK
52 . 22.03 https://m.edso0.ru/00ae188
COCcO0BI €€ yCTpaHEeHHUs 6
[TpakTuyeckas padora Ne 6 bu6muoreka [JOK
53 1o TeMe "KECTKOCTD BOIBI 03.04 https://m.edsoo.ru/00aelae
Y METOJIbI €€ yCTpaHEeHHUs " 8
bubnunorexa LIOK
54 ATFOMUHUN 05.04 https://m.edsoo.ru/00aelc6

4



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

AmMpoTepHbIe cBOICTBa

bubnunoreka LIOK

55 B B 10.04 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ TUJIPOKCUJIA 4
but6mmoreka [IOK
56 Keneso 12.04 https://m.edso0.ru/00ae1d8
6
OKcubl, THAPOKCUIBI U bubmnoreka IIOK
S7 conu xenesa (I1) u sxenesa 17.04 https://m.edsoo.ru/00ae35e
) 6
58 O06001enue u 19.04
CHCTEMATH3alHs 3HAHUI '
[IpaxTuueckas padora Ne 7.
Pemenne BuG OK
IKCIIEPUMEHTAILHBIX 33724 nbmmorexa 1
59 o Tente «BasKHeiime 24.04 https://m.edsoo.ru/00ae3de
8
METaJIbl U UX =
COEIMHEHUS
Brruncnenus mo
YPaBHCHHUSIM XUMHUYECKHIX
peaKkuuii, €ciii OJJMH U3 BuG OK
peareHToB J1aH B U30bITKE nosmorexa 11
60 JTH CONIEpAHT TIPHMECH 26.04 https://m.eds00.ru/00ae175
) 0
Brraucnennss MaccoBoi -
JIOJTY BBIXO0J1a TIPOAYKTA
peaknun
61 O0o006111EH1E U 01.05
CHCTEMAaTH3alUs 3HAaHUH ’
62 | KounrponbHas pabora Ned 03.05



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

no teMe «Baxxueiinme
METaJIbl U UX
COEIMHEHUS
BemectBa u marepuansl B bubmmoreka [JOK

63 IIOBCEIHEBHON KU3HU 1 08.05 https://m.edso0.ru/00ae3f5
4eIJIOBEKa 0
XuMHYECKOE 3arpsi3HEHHE Bubmiorexa IIOK

64 8 p 1 10.05 https://m.edsoo.ru/00ae427
OKpY>KaroIen cpebl 0
Ponb xumum B perieHun Bubmoreia HOK

65 1 15.05 https://m.edsoo0.ru/00ae427
AKOJIOTUYECKUX TTPOOIeM 0
Pe3epBHbIil ypoK. bubmuoreka [JOK

66 O06o0061IeHue U 1 17.05 https://m.eds00.ru/00ae0d0
CHCTEMaTH3aINsI 3HAaHUH a
Pe3epBHbIil ypoK. bubmuoreka [JOK

67 O06001menue u 1 22.05 https://m.edso0.ru/00adb33
CHCTEMaTH3aINsI 3HAaHUH c
PesepBHbIi ypoK. bu6muoreka [JOK

68 O06001menue u 1 24.05 https://m.edsoo.ru/00ad9ch
CHCTEMATH3aIMs 3HAHUI 2

OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






