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HHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1mo XuMHM Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHMsI COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOIH 00pa30BaTeNbHON HpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE (erepabHOM
paboueil mporpaMMbl BOCHUTAHUS U C YU4ETOM KOHICTIIMU NPEnoJaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeIbHBIX Opranusanusx Poccuiickoit @enepanun.

[Iporpamma mo xuMuM Aa€T TMPEACTaBIEHUE O MENsAX, Oo0mel crparermu OOydYeHHS,
BOCIIMTAHUS W Pa3BUTUS OOYYAIOMIMXCS CPEICTBAMH Y4eOHOTO IpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEMETHOE COJICpKaHue, MPeAyCMaTPUBAET PACIpeieiIeHNue ero 1Mo KiaccaMm U
CTPYKTYpHUPOBaHHUE IO pa3jiesiaM ¥ TeMaM MPOrPaMMBbl 110 XUMHUH, OMPEIeIIsieT KOJINIeCTBEHHBIE
M KaueCTBEHHBIE XapaKTEPUCTHUKU COJCpPKAHUS, PEKOMEHIYEMYI0 MOCIEeIOBATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4€OHOTO
mporiecca, BO3PacTHBIX OCOOCHHOCTEH 00yJaromuxcs, OMpeaessieT BOSMOKHOCTH MPEeIMeTa st
peanu3anyu TpeOOBaHUI K pe3yiIbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTebHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMsl, a TAKXKe TPEOOBAHMH K pe3ynbTaTaM 00yIeHUs XUMUAN
Ha YpPOBHE IleNieil W3ydeHHs TpeAMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
JeSITeIbHOCTH 00Y4aloLIerocs o OCBOCHUIO Y4€OHOTO CO/Iep KaHMUSL.

3HaHUEe XUMUH CITY)KUT OCHOBOH JUIsl (JOPMHUPOBAHUSI MUPOBO33PEHUS 00YJAIOIETOCS, €TO
MIPEJCTAaBICHUI O MaTEPUAITEHOM €JMHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT POPMHUPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOIIPEBPALICHHUSIX YHEPTHU U 00 SBOJIIONUHU BEIIECTB B IPUPOJIE, O MYTSIX
peumieHus TH00ANbHBIX MPOOJIEeM YCTOMYMBOTO pPa3BUTHsI YEIOBEYECTBA — CBHIPHEBO,
SHEPTEeTUYECKOM, TTUIIIEBOM M SKOJIOTHYECKOW 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH Uil caMOpa3BUTUS UM (POpMHUpPOBaHUS
KYJIBTYpPBI IMYHOCTH, €€ 00111el 1 GYHKIHOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILUICHUS] U TBOPUYECKUX CIOCOOHOCTEH 00yUaromumxcs,
HAaBBIKOB UX  CaMOCTOATEJIbHONW  y4yeOHOW  JESATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B IIOBCEJHEBHON JKM3HH, TaK U B
npodeccruoHalbHON 1eATeIbHOCTH;

3HAKOMHUT €O CIenu(UKON HAy4yHOTO MBILIUICHUS, 3aKJIa/bIBAET OCHOBBI IIEJIOCTHOTO
B3IJIsa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TArioM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHO! TPaMOTHOCTH O0y4aIoLIUuXCs;

crocoOcTByeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSM, K TIPUPOJE, K YeNOBEKYy, BHOCHUT CBOW BKJIaJ B 3KOJOrH4eckoe oOpa3zoBaHUE
oOyuaronuxcs.

JlanHble HampaBiieHHs B OOy4YE€HHUH XUMHUHU 00ECIeYMBAIOTCS CIEeUU(UKON coiepxaHus
y4eOHOro TmMpeaMeTa, KOTOPBI SBISETCS MEJarornYeckd aJalnTUPOBAHHBIM — OTPAKEHUEM
0a30B0Oil HAYKW XMMHH Ha ONPEEIEHHOM 3Tane €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUS OPHEHTUPOBAH HAa OCBOEHHE
00y4aroIMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OT/IEIbHBIX 3HAUUMBIX IMOHITUH OPraHUYECKOW XUMUU.

CtpykTypa cojaepkKaHHUsl MPOrpaMMbl MO0 XUMHUHM C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mzyuenuro. CojeprkaHue CKJIaJIbIBAETCS U3 CHUCTEMBbI MOHATUH O XUMHUYECKOM
AJIEMEHTE U BEIECTBE U CHUCTEMBbI MOHATUH O XUMHUECKOH peakiuu. O0Ge 3TH CUCTEMBI



CTPYKTYpPHO OPraHM30BAHbI IO MPUHIIUILY IOCJIEJOBATEIBHOTO PA3BUTUS 3HAHUWA Ha OCHOBE
TEOPETUUECKUX MPEJCTABICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Y4YEHHsI O CTPOEHUH aToMa U XUMUYECKOH CBSI3U;

— IPEJCTABICHUIN 00 3JIEKTPOIUTUYECKON TMCCOLMALMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PpPAacCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH IMOJYyYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JpPYroMy,
BBIMONTHAS (DYHKIUU OOBSICHEHUS M IMPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH
MIPAKTUYECKOrO MIPUMEHEHUS U MOJIy4YEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHne MporpaMMbl MO XHMHUU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEN HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOW HPHUPOMIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3yueHne xumuu
MIPOMCXOJUT C MPUBJICUEHUEM 3HAHUM W3 paHee U3YYEHHBIX yU4EOHBIX IMPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipyn u3yyeHn XUMUU MIPOUCXOTUT POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOIN HayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOH eATEIbHOCTH YeJOBEeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3aada y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX OOOOIIEHUI MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM TMO3HAHUS MTPU U3yYEHHUH BEIIECTB U XMMHYECKUX peakiui, B
(GOpMHUpPOBAaHMM M PA3BUTUM IO3HABATEJIBHBIX YMEHUH W HUX TNPUMEHEHUH B Yy4eOHO-
[I03HABATEIbHON M y4eOHO-UCCIEN0BATENbCKON NEATENbHOCTH, OCBOEHUM MpaBHJ OE30I1aCHOTO
oOpaleHHs C BEIECTBAMU B [IOBCEIHEBHOM KHU3HHU.

[Ipy u3ydeHUMm XMMHMHM Ha YpPOBHE OCHOBHOIO 0OIero oOpa3oBaHUs Ba)KHOE 3HAUYEHUE
puOOpeNH TaKkue e, Kak:

— (hopMHpOBaHHE MHTEIIEKTYaJIbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPHUHATHIO PELICHHWH, CIOCOOHON aJanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIIOBUSM >KU3HU;

— HaIpaBJICHHOCTb OOY4YEHUs Ha CHCTEMaTH4YecKoe IPHOOLICHHE OO0ydYarolmMXCs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEIbHOM  AEATEIBHOCTH,  HAydyHbIM  METOJAM  IIO3HAHMI,
(GopMUPYIOLIUM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX MNPHOOpPETeHHI0 OOy4arolMMUCS OIbITa
pa3sHOOOpa3HON NeATENbHOCTH, MO3HAHUSA M CAaMOIO3HAHUS, KIIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHIHi1), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUJIOB JEATEIIHOCTH;

— (hopmupoBanue oOmell GyHKIMOHAIBHOW U €CTECTBEHHO-HAY4YHOI I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLEHHUBATh SIBIICHHS OKPY)KAIOLIEr0 MHUpA, UCIOJb3Ys 3HAHUS U
ONBIT, TOJYYEHHbIE MNPU M3YYEHUU XUMHM, HIPUMEHATh HUX IpPU pEUIeHuu MpodiieM B
ITOBCETHEBHOM JKU3HU U TPYAOBOM AEATEIBHOCTH;

— (hopMupoBaHue y 00y4aromuUXCcsi TYMAaHUCTHUECKUX OTHOLIEHUN, TOHUMAaHUS LIEHHOCTH
XMMUYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKU I1€JecO00pa3HOTO MOBEJICHHsI B OBITY U
TPYAOBOM NEATENBHOCTH B LIENAX COXPAaHEHUS CBOETrO 3JI0POBbS M OKPYXKAIOLIEH MPHUPOJHON
Cpelsl;



— pa3BUTHE MOTHBAIIMU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYENIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npouIIs ¥ HaPaBICHHOCTHU AaJbHEUIIEro 00ydeHUs..

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOILEro

oOpa3oBanHus, coctaniseT 136 gacos: B 8 kiacce — 68 wacoB (2 gaca B Henelno), B 9 kiacce — 68
qacoB (2 4aca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

KJIACC
I[lepBoHaYa/IbHBIE XMMHUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KM3HU 4Ye€JIOBEKAa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. Pu3MUecKHe CBOWCTBA BEIIECTB. ArperaTHoe coCTosiHHE BemiecTB. [loHsitue o
METOJIaX MO3HAHMS B XUMUM. YHCThIE BenecTBa U cMecu. CriocoObl pa3/ielieHus: CMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKHX JJIEMEHTOB.
[IpocThie u ciioXkHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢opmyna. BaJleHTHOCTP aTOMOB XMMHYECKHX DIIEMEHTOB.  3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCUTEbHAS MOJICKYJISIpHAst
Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KonnuectBo BemectBa. Mosib. MosisipHas Macca. B3auMoOCBSI3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo GpopmMynaM XuMUUECKUX COSTMHEHUH.

dusznyeckue M XMMHUUYECKHE SIBJICHUS. XHUMHUYECKas peakius W e€ NpHU3HaKU. 3aKOoH
COXpaHEHHUs MacChl BEMIECTB. XUMUYECKHE ypaBHEeHHUs. Knaccupukamms XUMUIECKUX PEAKITUI
(coenuHeHMS, pa3I0KEHUs, 3aMEIICHHS, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, ImpaBuiaaMu paboThl B Ja0OpaTOpUU U MPUEMAMH
oOparieHus ¢ jJabopaTOpHbIM 00OPYIOBAaHWEM, M3YYCHHE M OMHCaHUE (U3UYECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMOAeHNE PU3HUeCKuX (TIaBJICHUE BOCKA, TasTHHE JIbJIA,
pacThpaHue caxapa B CTyNKe, KUIIEHHE U KOHJACHCAIUs BOJbl) U XUMUYECKHX (TOpEeHHE CBEYH,
MPOKaJUBaHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE MeNa ¢ KUCJIOTOM) SIBICHUM, HaOIIOCHUE
U ONHUCaHWEe TPU3HAKOB TNPOTEKAaHUS XUMHUYECKHUX peakiuil (pas3okeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCJIOTHI C XJIOPHUAOM Oapwsi, paznoxeHnue ruapokcuna meau (I1) mpu
HarpeBaHWM, B3aMMOJICHCTBHE Keime3a ¢ pactBopom comu Mmeau (1), msydenwme crmoco6oB
pasnenieHuss cMecedl: ¢ TOMOIIbI0 MarHurta, (QWIbTPOBaHHE, BbIIAPUBAHME, JUCTUIUISAIIMS,
xpomatorpadus, TMpoBeJeHHE OYHCTKM IIOBApEHHON COJM, HaONIOJICHUE U  OMHCAHUE
pe3yNbTaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHHe
Mozeneil MoJIeKy: (IIapoCTeP>KHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucimopos — 3yeMeHT U HpOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B npupoje, hpusndeckue 1 XUMUYECKHE CBONCTBA (PEaKIUl FOPEHUs).
Oxcuppl. Ilpumenenue xuciopona. CnocoObl MOJydeHUs KUCTOpoAa B Jaboparopud U
npoMelneHHocTu. KpyroBopot kucnopona B mpupoze. O30H — amuioTpornHas MoauQuKaius
KHCIIOpO/Ia.

TemoBoit 3pdexT XuMUUecKoi peakiuu, TEPMOXMMUYECKHUE YPaBHEHMS, 5K30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yroib M MeETaH. 3arpsA3HEHUE BO3AyXa, YCHUIICHUE
MapHUKOBOTO 3¢ eKTa, pazpylIeHHe 030HOBOTO CIOS.

Bomopon — »snemeHT u mpocroe BeniecTBO. Haxoxkzaenwe BoAopona B MPHUPOJE,
(buznyecKkrue U XMMUYECKUE CBOKWCTBA, MPUMEHEHHUE, ciocoObl nomydeHus. Kucinotel u conu.

MonsipHblii 00bEM razoB. Pacuérsl M0 XUMHUYECKUM YPaBHEHUSM.

®dusnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelieHHsle u
HEHACBIIIEHHbIE pPacTBOPHL. PacTBOpMMOCTH BemiecTB B BojJe. MaccoBasi /0js BEIIECTBA B
pactBope. Xumuueckue cBoicTBa BoAbl. OcHOoBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3ZHU



yenoBeka. KpyroBopoT BOJIbI B MpHpoJe. 3arps3HeHuE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenmnit. Oxcuabl. Kiaccudukaius OKCHIIOB:
coneoOpa3yromire (OCHOBHBIC, KHCIOTHBIE, aMPOTEpHBIE) U HecosieoOpa3yromue. Homenkmarypa
okcus10B. Dusnyeckre U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHue okcuIoB.

OcHoBanms. Kiaccudukanuss OCHOBaHHWH: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusmyeckne M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3n4eckiue U XUMHUYSCKUE
cBoiicTBa kucaot. Psan aktuBHoctr metamuioB H. H. bekerosa. Ilosydenue kucior.

Comu. Homenkinarypa coneil. @u3znueckue U XUMHUUECKHe cBoicTBa coseil. [lomyuenue
COJIEH.

['eneTnveckast CBA3b MEXKIYy KIaCCaMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OTPEJIEIICHUE COJEePKaHUsI KUCIOPOJia B BO3yXe, MOJIyUeHHE, COOMpaHue,
pacro3HaBaHUE W W3YYCHHE CBOWCTB KHCIIOPOJa, HAONIOJACHHE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHUSI BOSHHMKHOBEHHMS W TPEKpAIEHUS TOpeHHUs (ToXapa), 03HaKOMJIEHHE C
oOpasraMu OKCHJIOB M OTHCaHWE WX CBOWCTB, IOJIyueHHE, COOMpaHWe, paclio3HaBaHUE W
H3yYeHHe CBOMCTB Bojopoja (ropenue), B3aumozercTBue Bogopoma ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHKUE BUICOMATEPUATIOB), HAOMIOACHHE 00pa3IIOB BEIIECTB KOJIWYECTBOM
1 Mousb, WccienoBaHne OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHONW PaCTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM JI0JIed pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBHE BOJBI C MeETaulaMH (HAaTpUeM M KajblieM) (BO3MOXXKHO HCIIOJIh30BAHHE
BUJIEOMATEPUANIOB), HCCIEIOBAaHUE 00pa3l0OB HEOPraHMYECKHX BEUIECTB PA3IUYHBIX KJIacCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPacKd HMHIMKATOPOB B PAacTBOPAX KHCIOT U IIEl0Yel, u3yuyeHue
B3aumojeiicteus okcuma memu (II) ¢ pacTBOpoM cepHON KHCIOTBI, KHCIOT C MeETalaMHu,
peakuuii HEeUTpaau3aluu, IOJIYyYEeHHE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajuia IPyruM U3 pacTBOPA COJIM, pELICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxHennme
KJIaCChl HEOPTraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepuoguyeckass cucrema xumu4veckux jiementos /. H.
MenpaesieeBa. CtpoeHune aroMoB. XuMH4ecKasi CBsi3b. OKHCIUTETbHO-BOCCTAHOBHTE/IbHbIE
peakuuu

[lepBpie MOMBITKH KIAacCU(PUKAUU XUMHYECKUX dleMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U MIETIOYHO3EMENbHbIE METAIJIbI, TaJOTEHbl, UHEPTHBIEC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHBbIE OKCUIBI M TUAPOKCUIBI.

Ilepuomuueckuit 3akoH. llepuommueckass cucremMa XuUMHYeCKUX 3neMeHToB JI. .
MenneneeBa. KopoTkonepuonnas u imHHOomnepuoaHas Qopmbl Ileproguueckoit cuCTeMbl
xumuyeckux snemeHToB [[. W. Menneneesa. Ilepuoast u rpynnbl. Dusmyeckuid cmbich
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CocrtaB aroMHbIXx saep. M3orombl. Onexktponsl.  CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX dlIeMeHTOB [lepuonndeckoil cucTemMbl
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JIEMEHTA IO €ro IMOJOXEHUIO B
ITepnoanueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS Paauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyIIiaM U Mepuoam.



3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J1. 1. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMHYecKasi  CBSI3b. KoBanenrnas (monsspHas U HEmNoJspHas) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX 371EMEHTOB. VlOHHAsI CBSI3b.

Crenenp  oxuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHbIE  peakuuu. lIporecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

n3ydyeHue oOpa3loB BELIECTB METANIOB U HEMETAJVIOB, B3aUMOJICHCTBHE T'MJIPOKCHIA
LIMHKA C PacTBOpPaMM KHCJOT U IIEJIOYeH, MPOBEIECHUE OINbBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINH (TOpEeHHE, PEaKIIUU Pa3JI0KEHUs, COCAUHEHNS).

Meostcnpeomemmnuoie ceasu

Peanu3zanus MeXnpeaMETHBIX CBsI3€l MpPU M3YUYEHUU XMMHH B 8 KJIacCe OCYIIECTBIIAETCS
4yepe3 MHCMOJIb30BaHME KaK OOIMIMX €CTECTBEHHO--HAYYHBIX IOHATUH, TaK W MOHSTHH,
SIBJISIFOILIMXCSI CHCTEMHBIMHM JIJIS1 OTAEIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OOuiue ecTecTBEHHO--HAy4YHbIE IOHATUSA: HaydHbIM (AaKT, TUIIOTE3a, TEOpus, 3aKOH,
aHaJlM3,  CHUHTE3,  KlacCUpUKanus, MEepUOJUYHOCTb,  HAOIIOJCHHE, AKCIEPUMEHT,
MOJENTUPOBAHUE, U3MEPEHUE, MO/JIEIb, SIBIICHUE.

®uznka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJ, H30TOIMbI,
PaZMoOaKTUBHOCTh, MOJIEKYNA, SJEKTPUYECKUN 3apsij, BEUIECTBO, TeIO0, O0BbEM, arperatHoe
COCTOSTHUE BEIleCTBa, ra3, (hU3MUECKUE BEIWYUHBI, €IWHHULBI U3MEpPEHUs, KOCMOC, IJIAHETHI,
3BE31161, COJTHIIE.

buonorus: porocunTes, npixanue, onocdepa.

l'eorpadusa: armocdepa, rtumpocdepa, MHHEpadbl, TOPHBIE TIOPOJbI, IOJEC3HBIC
HCKOIIaeMbl€, TOTIUBO, BOJHBIE PECYPCHI.

KJACC

BemecTBo 1 XMMHYeCKasi peaKkuusi

[lepuonuueckuii 3akoH. Ilepuonuueckass cucrema xumuyeckux snemeHtoB J[. N.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HM3MCHEHHH CBOWCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaJIMs, KaJdbllUsd M WX COCAMHEHUH B COOTBETCTBUHU C
MOJIOYKEHHUEM 3J1eMeHTOB B [lepromnyeckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BHUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTALUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAIMYCCKOW PEMIETKH M BHJAa XHUMHYECKOM
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHWYECKHUX COCIUHEHUM, TeHEeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakiuil M0 pa3iuYHbIM MPU3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIIOBOMY 3(G(deKTy, M0 H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO0 OOpaTMMOCTH, MO YYacTHUIO KaTaiau3aTopa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoit peakuuu. [loHsATHE 00 0OpPaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusax. [loHsATHe O TOMOreHHbIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHE O XWMHYECKOM paBHOBecHMH. DakTOpbl, BIUAIONINE HA CKOPOCTh
XUMUYECKON PeaKklUy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSL.



OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, JJIEKTPOHHBIM OajgaHC OKUCIMTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlieHUE YpaBHEHMH OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuil ¢ UCIOIb30BaHUEM METO/A SIEKTPOHHOIO OasaHca.

Teopust 3M€KTPOIUTUUECKON IUCCOLMALNU. DINEKTPOJIMUTHI U HEAIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLIMAlMU BEIIECTB C pPa3IMYHBIMM BUJAMH XUMHYECKOM CBSI3U.
Crenenp aucconuanyu. CHUIIbHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro obmeHa. YciioBUSl MPOTEKAHUSI pEaKUil MOHHOIO OOMEHa, IOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KUCIOT, OCHOBAaHUN U COJieil B CBETe
MIPEJCTaBICHU 00 3IEKTPOIUTHUECKON nuccouuanuu. KauecTBEeHHbIE peaklMM Ha HOHBI.
[TonsiTue 0 runponu3e conen.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENIAMHM KPUCTAJUNIMYECKHX PEIIETOK HEOPraHWYEeCKHUX BELIECTB —
METaJJIOB W HeMeTauloB (rpadgura W anmasza), CIOKHBIX BELIECTB (XJIopuaa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XUMUYECKOM peakIUuu OT BO3JACHCTBUS pa3IMYHbIX
(akTOpOB, HCCIEIOBAHUE AIEKTPONPOBOJHOCTH PAaCTBOPOB BELIECTB, MpOIECCa JAUCCOLUAIMH
KHUCJIOT, Iejo4Yel u cosel (BO3MOXHO KCIIOJIb30BaHUE BHUEO MaTEepUalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOLIIUX MPHU3HAKU MPOTEKaHWsI peakiuil noHHOoro obMeHa (oOpa3zoBaHuE
ocaJika, BBIJIEJICHHE Ta3za, o00pa30BaHHWE BOJbI), OMBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (TOpeHue, peakiuu pa3iokKeHHs, COCIUHEHHS),
pacrno3HaBaHHe HEOPraHWYEeCKUX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HeMeTa/uibl M UX COeAUHEHHS

OOmiass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
creneHn okuciaeHus. CTpoeHHe M (PHU3NYECKHE CBOWCTBA MPOCTHIX BEUIECTB — TaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpUMEpe Xjopa (B3aUMOJEHCTBHE C MeETajUlaMH, HEMETaJUIaMH,
menouamu).  XmopoBojopon. CosssHas KUCIOTa, XWMHYECKHE CBOWMCTBA, TOJydeHUE,
npuMeHeHue. JleiicTBre xjiopa U XJ0pOBOJA0POAa HA OPraHU3M yesoBeka. BaxkHenmme Xiaopuabl
U UX HaXOXJICHHE B IPUPOJE.

OO6mrass xapakrtepucTrka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3HUECKHUE CBOICTBA MPOCTHIX BEUIECTB —
KHCIIOpO/ia M cepbl. AJJIOTPOIHbIE MOAU(DUKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKHE CBOICTBA
ceppl. CepoBojopoA, cTpoeHue, (pusmueckue M XUMUYeCKHe cBOWcTBAa. OKCHUIBI CEpbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcHIOB. CepHas KucioTa, (pu3Mueckue M XMMHUYECKHUE CBOICTBa
(oOmme kak mpeAcTaBUTENS Kiacca KUCIOT W crenuduyeckune). XHUMUYECKHE PEaKIHH,
JeKalMe B OCHOBE MPOMBIIUICHHOTO croco0a MONydeHHs] CepHOM KHUCIOoThl. [IpumeHeHue
cepHOl kucaoTel. Conu cepHON KHCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ COENMHEHMH B mpupoae. XHUMHUECKOE 3arpsA3HEHUE OKpYXarolled cpembl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIC IO, 3arpsi3HEHUE BO3JAyXa U BOAOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapakTepucTHKa »37eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHe B TNpupoae, ¢GHU3HMUECKUe U
XUMUYeckue cBoicTBa. KpyroBopoT azora B npupojie. AMMHUAK, €ro (pusndeckue U XMMHUYECKHe
CBOICTBA, NoTyueHHe U npuMeHenue. Coau aMMOHHUS, UX (PU3NUECKUE U XUMUYECKUE CBOUCTBA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHbI aMMOHMS. A30THas KUCIIOTa, €€ MOJIy4YeHHE,
¢u3nyeckue M XMMUYECKHe CcBoWcTBa (OOImMe Kak TMpeICTaBUTENsl Kiacca KUCIOT U
cneunpuyeckue). VMcrnonp3oBaHe HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHYeCKOe 3arps3HCHUE OKPYXKAIOIICH Cpeibl COCTUHEHUSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop, amaoTponmHble MOIUPHKAINNA
dochopa, duznyeckne n xummuueckue cpoiictea. Oxcua docdopa (V) u pochopHas kuciorta,
¢u3nyeckue M XUMHUYECKUE CBOWCTBa, moiydeHue. lcmosb3oBanue QocdaroB B KauecTBe
MUHEpaJIbHBIX YI0OpEHU.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTHM CTpPOEHHS aTOMOB,
XapaKkTepHbIE CTENICHH OKUCIEHHs. YTJIEepO.l, aJUIOTPOIHBIE MOAM(UKALINKU, pacIpOCTpaHEHHE B
npupoje, GU3NUecKue u XUMHUYecKre cBoicTBa. AncopOius. KpyroBopor yriepona B mpupoe.
Oxcuppl yriaepoaa, Ux pU3NYECKUE U XMMUYECKHE CBOWCTBA, JEHCTBHE HA KUBBIE OPraHU3MBI,
MIOJIyYE€HUE U MPUMEHEHHE. DKOJIOTMYECKHEe NMpoOiIeMbl, CBsI3aHHbIE ¢ OKCcUIoM yriaepoaa (I1V),
TUNOTEe3a I100aJbHOTO MOTEIUIEHUs KIMMAaTa, NapHUKOBBIA A ¢eKT. YToiabHas KUCIoTa U eé
COJIM, UX (U3NYECKHMEe U XMMHUYECKHE CBOMCTBA, MOJydeHHME U NpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHarT-umoHbl. Mcnonb3oBaHue  kapOOHaTOB B OBITY,  MEIUIUHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3SHMCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX yIiepoja
(MeraH, »TaH, STWIEH, AalleTUJIEH, STaHOJ, TJMIEPUH, YKCycHas kuciota). I[IpuponHsie
HCTOYHUKU YIJIEBOJOPOJIOB (yroJib, NMPUPOAHBIN ra3, HE(Th), MPOAYKTHl HX MNepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, OeNkax, yrieBojJax — W HMX pOJM B JKU3HM YeJoBeKa. MaTepuaabHOE €IWHCTBO
OpraHMYECKUX U HEOPTaHUUECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOMCTBA, IOJyYeHHE U IPUMEHEHHE.
Coemunenuss kpemHus B npupoje. OO6mume mnpencrtaBieHuss o0 okcuge kpemuus (IV) u
KpeMHHEBOU kuciote. CUIIMKATHI, KX UCIIOIh30BaHNE B OBITY, B MPOMBIIIJICHHOCTH. BaxHenme
CTPOMTENIbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, ILIEMEHT, OeToH, xene300eToH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIJIOTHI, IPOBEICHUE
KAaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOAEHHWE NMPU3HAKOB HUX MPOTEKAHHS, OIBITHI,
oTpaxaromue (U3HUecKue U XUMUYECKHEe CBOWCTBA TaJlOTEHOB U UX COEAWHEHUH (BO3MOXHO
WCII0JIb30BAHME BUJICOMATEPHANIOB), O3HAKOMJIEHHE C 00pa3llaMH XJIOPUJIOB (TaJlOreHH]IOB),
O3HaKOMJIEHHE C oOpasmamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpUANIOB), HaONoJIeHue Tmpolecca oOyriMBaHUS  caxapa TMOJ  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHCIOTHI, U3y4YeHUE XMMHUYECKUX CBONCTB pa30aBIICHHOI CepHOi
KHUCTIOTBHI, TIPOBEJICHHE KAaYeCTBEHHON peakiuu Ha Ccyiab(haT-uoH U HaOIIOJeHHEe MpHu3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOICTBamMH a30Ta, (ochopa U UX COETUHEHUI
(BO3MOKHO MCHOJIB30BaHUE BUACOMATEPUAIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHMUIA,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U M3yUYEHUE CBOICTB aMMHaka, M[POBEICHUE
KaueCTBEHHBIX pEaKIuii Ha HOH aMMOHHMS U (ochaT-MOH U H3YyYCHHE MPU3HAKOB UX
NIPOTEKaHMsl, B3aMMOJEHCTBHE KOHIEHTPUPOBAHHOM a30THOW KHUCIOTHI ¢ MeAbI0 (BO3MOKHO
HCIOJb30BAHNE BUIECOMATEPHATIOB), U3y4EHHE MOJENEeH KpPUCTAJUIMYECKUX PEHIETOK anMasa,
rpaduta, ¢QymuiepeHa, O3HAKOMJIEHHME C IPOLECCOM aACcOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTa3a, MOIydyeHHe, COOMpaHue, paclo3HaBaHUe
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJCHHE KAYeCTBEHHBIX peakiuil Ha KapOOHaT U
CHJIMKAaT-UOHBl W U3y4eHHE IMPHU3HAKOB MX TPOTEKAHHS, O3HAKOMIIEHHE C TMPOJyKIUEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELIeHHE SKCIEPUMEHTANbHBIX 3a7ay no Teme «Baxueiimme
HEMETaJUIbl ¥ UX COEAUHEHUS.



MeTaibl M UX COeTUHEHUS

OOmasi xapakTepUCTHKAa XHMHYECKHX OJIIEMEHTOB — METAUIOB HAa OCHOBAaHWHM UX
noJioxkeHud B Ilepuoauueckoii cucreme xumuueckux 3neMeHToB . M. MenpeneeBa u cTpoeHust
atoMoB. CtpoeHue MeTauioB. Merauueckas CBsI3b U METAIMYECKas KpUCTaIndecKas
peméTka. DIEKTPOXUMUUYECKUM psii HANpsDKeHUM MeTauioB. DU3MYECKHe U XUMUUYECKHE
cBoiicTBa MeTauioB. O0muMe crnocoObl MoaydeHus MeTauioB. [loHsATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTajb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX MIPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lerouHble MeTaUIBL: MOJ0KEHUE B [leprnoanueckoi cucteMe XMMUYECKUX 3IEMEHTOB /JI.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoxJeHue B mpupoie. dusnyeckue U XUMHUUECKHE
cBOMcTBa (Ha puMepe HaTpusl U Kayust). OKCUIBI M THAPOKCUIBI HATpUs U Kanus. [I[pumenenue
IIEJTOYHBIX METAJUIOB U UX COCTUHEHU.

[Ileno4yHO3eMeENbHBIE METAJIBI MAarHMi WM KajbUui: MosoxeHue B llepuommueckon
cucreme xumuueckux snemeHToB Jl. M. MenpneneeBa, cTpoeHHE MX aTOMOB, HaxOKJICHHUE B
npupoae. Ouznyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajablus. BakHeWlnne coelnHEeHUs
Kanpus (OKCHUII, TUAPOKCU, coir). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmomuHMil: nonoxenue B Ilepmoamueckoil cucreme xumMuueckux snemeHTtoB JI. .
MenneneeBa, CTpoeHHe aTroma, HaxoKJeHue B npupojie. dusnueckue U XMMHUYECKHE CBOWCTBA
amroMuHMsI. AM(OTEpHBIE CBONCTBA OKCUIA M THIPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmommueckoil cucreme xumuueckux osaemeHToB [l N.
MenneneeBa, CTpo€HHE aToMa, HaXOXKJeHUE B mpupojae. PuU3nyeckne U XUMHUYECKUE CBOMCTBa
xene3a. Oxcuasl, ruapokcuasl u conu skeme3a (1) u xemeza (Ill), ux cocraB, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMyd METaUIOB U CIUIAaBOB, WX (U3NYECKUMHU CBOMCTBaMH,
U3Y4YEHUE pe3yNbTaTOB KOPPO3HHM METAJUIOB (BO3MOXHO MCIIOJIb30BaHUE BUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUs U HATPUs C BOJAOM (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIEOBAaHHE CBOMCTB >KECTKOM BOJbBI, Ipoliecca TOPEeHHUs jKeileza B
Kuciaopoae  (BO3MOXHO  HCIOJIB30BaHHWE  BHIEOMATEpUAOB), IPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJlblius, aJlOMUHUS, IIUHKA, xene3a (II) u xenesza
(II1), memu (II), HaGnrofeHNE W ONMUCAHWE MPOIIECCOB OKPAIIMBAHUS TVIAMEHU MOHAMHU HATPUA,
Kajmusl U Kajblus (BO3MOXKHO HCIOJb30BaHUE BHUIEOMATEPHANIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOWCTB THJIPOKCUJA AJIFOMUHUS U THAPOKCUJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BaxkHellne MeTallyIbl U UX COCTUHEHUSD.

XuMHUS U OKPYXKawLIas cpeaa

BemectBa n maTtepuainbl B OBCEIHEBHOM JKM3HU 4eloBeKa. bezonacHoe MCIoib30BaHUE
BEIIECTB M XWMHUYECKUX peakiuii B ObiTy. [lepBas momomp mpu XUMHYECKUX OXKOrax H
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYKaroIIen cpefpl (MpeAenbHas T0MyCcTUMasi KOHIIEHTPaIus
BeecTs, nanee — [1JIK). Ponb xumMuu B penieHnu SKOIOrH4ecKux npooiem.

Xumuueckuii 3kcnepumenm:

M3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTEpUaIbl).

Mescnpeomemmuuoie céaszu

Peanuzaiust MeXnpeaAMETHBIX CBS3€M MPU U3YUYEHHH XUMHH B 9 KJacce OCYILECTBISIETCS
4yepe3 HCMONB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W  TOHSITHIA,
SIBJISIFOLLMXCSI CACTEMHBIMH ISl OTACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OOme ecTecTBEHHO-HAyYHbIE TOHSATHS: HAY4HbIH (hakT, THUIOTE3a, 3aKOH, TEOpus,
aHanM3, CHHTE3,  Kiaccu(ukamus, MEepUOAUYHOCTH, HaOJII0ICHUE, AKCIEPUMEHT,
MO/ICTIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBIHN 3(PPEKT, TEXHOJIOTHS, MaTCPHAIIBL.

dwusmnka: Marepus, aTroM, OJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHJA, HW30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKHHM  3apsil, MPOBOJAHUKH, IOJIYIPOBOJHUKH,
TMAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTa/NIMYECKass pELETKA, CIUIaBbl, (QU3NYECKHE BEIUYUHBI,
€IMHULIBI U3MEPEHHUS, KOCMUYECKOE ITPOCTPAHCTBO, INIAHETHI, 3BE3/1b1, COJHILE.

buonorusi: ¢oTtocunTes, npixanue, OHocdepa, SKOCUCTEMa, MUHEpAIBHBIC YHIOOpPECHHS,
MHUKPO3JIEMEHTBI, MaKpPO3JIEMEHTHI, IUTATEIbHbBIE BELLIECTBA.

l'eorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE TMOPOJBI, IOJE3HbBIE
HCKOIIaeéMbl€, TOIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO 00mmiero oOpa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ 00yYEHHsI XUMHUHU B CJMHCTBE YUCOHOW M BOCHHUTATEIBHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAMIUOHHBIMH  POCCUHCKMMH  COLHOKYIBTYPHBIMH M  JYXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPHHATHIMH B OOIIECTBE MpPAaBUJIAMH M HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLUATM3ALMN 00yJatOIIUXCS.

JIMYHOCTHBIC pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMO¥ MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMI M PACIIUPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUSIL:

[ICHHOCTHOTO OTHOIICHUS K OTE€YECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XHMUYECKOW HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW MH(MOpPMAIUEH O MEePeIOBbIX JOCTHXCHUSIX M OTKPBITHSIX
MHUPOBOI ¥ OTEUYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 ycTpoiicTBe
MUpa 1 oOIIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAIbHBIX HOPMax W MpPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJUIGKTUBE, =~ KOMMYHHKATHBHOH  KOMIIETCHTHOCTH B  OOINECTBEHHO  MOJIC3HO,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW W JAPYrHMX BHUJIAX MACATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIBHOCTH IIPH BBIMTOJHEHHU YUeOHBIX, I03HABATEIbHBIX 3a/1ad,
BBITIOJTHCHUM XUMHYECKHX OKCICPHMEHTOB, CO3JIAHUHM YYEOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIX B IIPOLIECCe ITOI y4eOHOW AESATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKH CBOMX TOBApHIIEH C MO3HMIHMH HPABCTBCHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHII MOCTYIIKOB,

3) HEHHOCTH HAYYHOTO NO3HAHMS:

MHPOBO33PCHYECKHE  MPEICTAaBICHUS O  BEHIECTBE W  XUMHYECKOW  PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BHTUSI HAyKH M COCTABISIONIME OCHOBY IS
HNOHMMAHUSl  CYIIHOCTH HAy4YHOW KApPTUHBI MHpPa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C HPHPOJHON CPEIOd, O POJIH
XUMHH B TO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANpPABICHHBIC HA MOJy4YCHHE HOBBIX 3HAHHI 110 XHUMHH,
HEOOXOMUMBIe [Isi OOBSCHEHUs] HAONIOAACMBIX IIPOLECCOB M SBJICHHH, [O3HABATENIBHOM,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIEC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C y4eOHBIMH TEKCTAMHU, CIIPABOYHOW JIMTEPATYpPOil, HOCTYIMHBIMH TEXHHYECKUMH CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYyYCHHWIO W TO3HAHMIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M HCCIIENOBATENILCKOM JEATENTFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4YEHUS B JabHEHIIEM;

4) ¢popMHPOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTU JKHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 »KW3HM, OCO3HAHHWE IIOCJIEJCTBUI M HENPUATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHHSI aIKOTO0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOIUMOCTH COOTIOICHUS



mpaBwI 0E30MacCHOCTH TpHU OOpalICHUH C XMUMHUYECKMMHU BEIIECTBAMHU B OBITYy U pealbHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHMUS:

HMHTEPEC K MPAKTUIECKOMY U3YYCHHUIO Ipodeccuil U Tpy/ia pa3indHOTO POJia, YBAKEHUE K
Tpyly M pe3yjbTaraM TPYJOBOW JEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
MpPEAMETHBIX 3HAHUM 110 XUMHUH, OCO3HAHHBIM BHIOOp WHAMBUIAYAJIBHOW TPAaeKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsi ¢ Y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmenrHoi mpodeccHoHaIbHON NESTSIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJalITUPOBATHCS B TPO(HECCUOHAILHOM Cpejie;

6) 3K0JIOrHYeCKOT0 BOCTIMTAHMS

9KOJIOTUYECKH 11eJ1ecCO000pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAHUs, MOHUMAHHUE IIEHHOCTH 3J0POBOTO M Oe30macHOro olpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY W TICHXMUYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTH COOIOJICHUS TIPaBUII OE30MaCHOTO MOBEIEHUS TIPU padoTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUSA, TMOJydaeMble MPH U3YYCHHH XUMHUH, JUISI pPEHICHUs
3a7a4, CBA3aHHBIX C OKPYKAIONIEH MPUPOTHON CPEIOH, JIJIsl MOBBIICHUS! YPOBHS 3KOJIOTHYECKOMN
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUYECKHX MPOOJIeM W MyTed MX perieHus
MOCPEJCTBOM METOJIOB XMMHUH, YKOJOTUUECKOTO MBINIICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
[T0O3HABATENbHOM, KOMMYHUKAaTUBHOM U COLIMAIIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pPe3yJabTaTOB BBIACIAIOT 3HAUMMBble s (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE TOHATUA (3aKOH, TEOPHs, MPHUHIIMII, TUIIOTe3a, (aKT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
L[EJIOCTHOM HayyHOM KapTWHE MHpa, U YHHUBEpCaJlbHbIE ydeOHbIE NEeHCTBUS (TO3HABaTEIbHbIC,
KOMMYHHMKATHBHBIE, PETYISITUBHBIE), KOTOpbIe OOecrneynBaioT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOMN AESITETbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

Ba3oBble JJornueckue 1eidcTBUA:

YMEHUSL HCHOJIb30BaTh NPHUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUM:
pPacKpblBaTh CMBICT XHMHUYECKHUX TOHATUH (BBIIGISATH UX XapaKTepHble  MPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MOHSITHIMH), UCIOJIB30BaTh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBICHUI, BHIOMpATh OCHOBAHHS M KPUTEPUM i KIACCH(PHUKAIUU
XUMUYECKUX BEUIECTB U XMMHUUYECKUX PEAKUUW, YCTaHABIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U
MeXay 0OBEKTaMU U3YUEHHUS, CTPOUTH JIOTHUYECKHUE PACCYXACHUS (MHIyKTUBHbBIC, IEIYKTUBHEIE,
10 aHAJIOTUH), JIe1aTh BHIBObBI M 3aKIIOUCHUS;

yYMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATHS (MpeAMETHbIe U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, HCIOJB3yeMble B XHMHUHU, MPEOOPa30BHIBATH HIUPOKO
MpPUMEHSIeMbIe B XUMHUH MOJENbHBIE MPEICTABICHUS — XUMHUYECKHI 3HAK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢GopMylna W ypaBHEHHE XUMHUYECKOW peakIuu — TMpH pEelIeHUuH Yy4eOHO-
MO3HABATENbHBIX 337a4, C Y4YETOM OTUX MOJIENbHBIX MPEACTAaBICHUN BBIABIATH WU
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEAKIHH, BBISBIATH OOIHEe 3aKOHOMEPHOCTH, MPUUMHHO-CIIEJACTBEHHBIE CBS3U U
MPOTUBOPEUUS B U3YyUaEMBIX IIPOIIECCaX U SBJICHUSX.

ba3zoBble uccienoBare/bcKue 1eMCTBUA !



YMEHHUE HUCIOJb30BaTh MOCTABICHHBIC BOMPOCHI B KAa4YeCTBE MHCTPYMEHTA TO3HAHUS, a
TaKKe B KayecTBE OCHOBBI i (DOPMUPOBAHHMS THIIOTE3bl IO TPOBEPKE MPABHIHLHOCTH
BBICKa3bIBAEMBIX CYKICHUI;

npuoOpeTeHUe OMbITa IO IUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEACHHUIO YUEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOJAaTh 32 X0JA0M MpPOIecca, CaMOCTOSATENFHO MMPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISTH OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH()OPMAIIHIO PA3ITMYHBIX BUIOB
1 (OpM MpeCTaBICHHS, TOJTy4aeMYIO U3 Pa3HbIX UICTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa
XAMUYECKOTO COJICp)KaHUs, CIpaBOYHBIE TMocoOusi, pecypcsl VHTepHeTa), KPUTHUYECKH
OIICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3JInYHbIE METObI M 3alIPOCHI MIPH TIOUCKE U 0TOOpe MHPOPMAITUN U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX ISl BHITIOJIHEHHUS YU€OHBIX U TIO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUIIA, TPHOOpETeHHE OTMbITa B OOJACTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIaJICHHE KYJIbTYpOi aKTHBHOTO WCIOJIB30BAHUS PA3ITMUHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSATENBHO BBIOMpATh ONTHUMAJIbHYIO (OpMy TpeacTaBICHUS
nHGOpMAIIMK W WILTIOCTPUPOBATh pelIacMble 33aaud HECJIOXKHBIMH CXEMaMH, TuarpaMMamu,
npyruMu popmamu rpa@uku 1 X KOMOUHAIUSMUY;

YMEHHE HCIOJB30BaTh M aHAJIM3MPOBATh B Tpolecce y4eOHOW W HMCCIeToBaTEIbCKON
JeSTeTbHOCTH HH()OPMAIIHIO O BIMSIHUU MPOMBIIIEHHOCTH, CEITECKOTO X03SICTBA U TPAHCTIOpTa
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe 1eliCTBHS:

YMEHHUSI 3aJlaBaTh BOMPOCHI (B XoJe muajora W (WiaM) JTUCKYCCHH) TIO CYHIECTBY
oOcyxnaemMoil Tembl, (GOPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHUTEIBHO BBIMOJIHEHUS
MPEeI0KEHHOH 3aa4H;

YMEHHUSI IPEACTABIATh MOJIyYeHHbIE PE3YAbTaThl T0O3HABATEIbHON JAESITENFHOCTUA B YCTHBIX
U THUCHBMEHHBIX TEKCTaX; JAeNaTh IMPE3CHTALUI0 pPe3yJIbTaTOB BBHIMOIHEHHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1a0opaTOPHOTO OMBITA, J1A0OPATOPHOUM pabOThl MO HCCIEIOBAHUIO CBOICTB
BEIIIECTB, YI€OHOTO MPOEKTA);

yYMEHHsI yueOHOrOo COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIbHOU U
UCCIIEIOBATENIbCKON AEATEIbHOCTH MpPH PEIICHUH BO3HUKAIOIIUX IMPOOJIeM Ha OCHOBE y4éra
OoOLIMX WHTEPECOB U COIJIACOBAHUS MO3ULUN (0OCYXJIeHHus, OOMEH MHEHHUSMHU, «MO3TOBbHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JIEHCTBHI, ONpeaeNeHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENILHO OIMpPENesITh MU JeATEIbHOCTH, TUIaHUPOBATh, OCYIIECTBIAT,
KOHTPOJHUPOBaTh M MpPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO JESITENBLHOCTH, BBHIOMPATh
HauOosiee 3dekTUuBHbIE CHOCOOBl  pelieHus y4yeOHBIX W IO3HABaTENbHBIX  3a/ad,
CaMOCTOSITENIBHO COCTAaBJISATh UM KOPPEKTHUPOBATh MPEUIOKEHHBIN alTOpPUTM JIEHCTBUI MpHU
BBIMIOJIHEHUM 33aJaHUi C Y4€TOM TMOJY4YE€HHUS HOBBIX 3HAHUH 00 H3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMAX, OL[CHUBATh COOTBETCTBHUE MOJIyYEHHOTO Pe3yJbTaTa 3asBJIEHHON Ielu,
YMEHHUE MCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeylaraeMble B YCIIOBUH 3a/IlaHHH.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJIbTaTOB IO OCBOCHHUIO 00s3aTEIbHOTO COJAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (heaepanbHON paboueil mporpamMMmoi, BBIIENSIOT: OCBOECHHBIE



oOyJaromuMHUCs Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBl ACHCTBHUH, crneuunpuveckue Ui
npeaMeTHO obmact «XUMHUS», BUABI ACATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINH, TPEOOPA30BAHHIO U TPUMEHEHUIO B PA3IMYHBIX yIEOHBIX U HOBBIX CUTYaIHIX.

K konmy oOydeHus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTHUW: aTOM, MOJIEKYJa, XUMHYECKUI
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpOAHAS H
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAas Macca, MaccoBas [OJII XUMHUYECKOTO
JJIeMEHTa B COCIUHEHUHU, MOJISIpHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIIATEHHOCTD, CTETICHh OKUCIICHUS, XUMHYECKasi peakiusi, KjIacCupuKarus
peakIuii: peakiuu COSAMHEHUS, PEAKIINU PA3JIOKEHUS, PEAKIINHN 3aMEIICHUs, PEaKIIUH
o0MeHa, K30~ M SHAOTEPMUUYECKUE PEAKINH, TETUIOBOM AP (EKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aTOMa, aToOMHas OpOWTallb, PajuyC aToMa, XMMHYECKas CBS3b,
MOJISIpHAsl ¥ HEMOJISIpHAsi KOBaJeHTHasl CBsI3b, MOHHAsI CBsI3b, MOH, KAaTUOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BEMIeCTBa (TIPOIEHTHAsI KOHIIGHTPAIIWs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHSATHH W TPUMEHSATH ITH
TIOHSTHUS MPH ONMCAHUH BEIIECTB U MX NIPEBPAIICHUI;

WCIIOJb30BaTh XWMHUUYECKYI0 CHUMBOJIHMKY Ui COCTaBlIeHHs (OpMyJT BEIIECTB U
YPABHEHUN XUMUYECKHUX PEAKIUH;

OTIPeNeTsATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHHSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWMHApHBIX COCAMHEHUSX, NPUHAIJIEKHOCTh BELIECTB K
OTpeNeNnéHHOMY KJaccy COeOuHEHHH 1o ¢opMynaMm, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica [lepuomunueckoro 3akoHa J[. M. MeHnaeneeBa: 1€eMOHCTpUPOBATH
IMOHMMAHHUE NEPHOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHMYECKHX 3JIEMEHTOB OT MX
nonoxenus B Ilepuoandeckoil cucreMe, 3aKOHOB COXPAaHEHMSI MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;
OTMHCHIBaTh U XapakTepuzoBaTh TaOnuuHyo ¢opmy Ileprnonndeckoit cucTeMsl
XMUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHITUS «TJlaBHas noArpynna (A-rpymnmna)» u
«mmoboynas mnoarpynna (b-rpymma)», manble u OoJblIMe NEPUOMbI, COOTHOCHUTH
o0o3Ha4yeHusl, KOTopble uMeroTcsi B Tabnuie «llepuonnyeckas cucreMa XUMUYECKHX
sanemenToB JI. . MenzeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKUX DIEMEHTOB (COCTaB U 3apsj siapa, oOIllee YHUCIO JIIEKTPOHOB U
pacnpeseieHue UX o 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYEeCKUE BEIIeCTBA, XUMHUECKUE
peakiuu (IO YUCIY W COCTAaBY YUYacCTBYIOIIMX B PEAKUUU BEHIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, MOATBEpXkAAas  ONHMCAaHWE NPUMEPaMH  MOJIEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4YECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MTPOTEKAHUSI XUMUYECKUX MMPEBPALICHUN B Pa3JIUYHBIX YCIOBUSAX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popmylie COeTUHEHHS, MACCOBYIO JIOJIIO BEI[ECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKlInH;



MPUMEHSATh OCHOBHBIE€ OIEpAllMU MBICIUTEIBHOU JESITEIbHOCTH — aHAJM3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMATH3AINIO, KIACCU(UKAILIUIO, BBISBICHHE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€M — JUIA U3Y4YEHUs CBOWCTB BEUIECTB M XMMHYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYyHble  METOAbl  TO3HaHUS —  HaAOJIOJCHHUE, U3MEpPEHHUE,
MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

ClieIoBaTh MpaBWJaM I[IOJb30BAHUS XUMUYECKOW TOCYIOM ©  JaOOpaTOPHBIM
o0opy/moBaHHEM, a TaKXKe IMpaBWiIaM OOpAIlleHUs C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHCHHIO Ja00PAaTOPHBIX XUMUYECKHUX OIBITOB TI0 TIOJYYCHHIO
U COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOAOpOJA W KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEIEIEHHOW MACCOBOM JI0JIEH PACTBOPEHHOIO BEUIECTBA, INIAHUPOBAThH
Y MPOBOJUTh XUMUYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCJIOT C TIOMOIIBIO MHIANKATOPOB (JTakMyc, peHoTanenH, METUIIOPAHXK U APYTHUe).

K xoniy oOydeHust B 9 kijiacce mpeaMeTHbIE pe3y/lbTaThl Ha 0a30BOM YpPOBHE JOJHKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINUXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATUN: XMUMHMYECKUN 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peaklMs, XUMHUYEcKas
CBSI3b, TEIUIOBOM 3(eKT peaklnu, MOJb, MOJISIPHBIA 00bEM, pacTBOP, IIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs] JAUCCOIMAlMs, peaklud HOHHOTO oOOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ pPEaKLUWH,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE U BOCCTaHOBJICHUE, aJUIOTpONus, aM(OTEpPHOCTh, XHMHUYECKas CBA3b
(KoBajieHTHasi, HWOHHAs, MeTaJUIMYecKas), KpHCTajulnyeckash pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOH pEaKIuH, MpeleNbHO J0MyCcTUMAas
koHueHtpamus [1/IK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX MOHSITHH W MPUMEHATH 3TH
MIOHSATHS IIPU OMMCAHUM BEILIECTB U UX MPEBpAIlCHU;

HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Ui COCTaBi€HHMsS (OpPMYJI BEIIECTB U
YpaBHEHUH XUMHUUYECKUX PEAKIINI;

OTPEeNATh BaJCHTHOCTh U CTENEeHb OKHUCICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAIJICKHOCTh BELIECTB K OIpeneIEHHOMY
KJIacCy COeAMHEHUU 1o ¢dopmMynaMm, BHUJ XUMHUYECKOW CBSI3U (KOBaJeHTHAas, MOHHAs,
MeTajinyeckasi) B HEOPraHMYECKUX COCIUHEHMSX, 3apsA] HOHA IO XHUMHYECKOMN
dbopmyre, xapakTep Cpelbl B BOJHBIX PacTBOpaX HEOPraHMUYECKUX COENWHEHUH, THII
KPUCTAIIIMYECKON PEelIETKU KOHKPETHOTO BEIIECTBA,

packpsiBath cMbica [lepuomuueckoro 3akona J[. 1. MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHUMaHHE: ONHUCHIBATh U XapakTepu3oBaTh Tabnuunyio Gopmy Ilepuonnyeckoit
CHCTEMBbl XMMMYECKHX OJJIEMEHTOB: pa3lnyarh IOHATHUS «TJlaBHas mnoarpymnmna (A-
rpynna)» u «mobounas mnoxarpymnmna (b-rpynma)», mamble U OoJibIIME EPUOJBI,
COOTHOCUTh 0003HAaUY€HHUs, KOTOpble MMEIOTCS B MEpPUOAWYECKON Tabauue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB U
3apsia sijipa, o0Iee YUciao 3JIEKTPOHOB U paclpe/ieleHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBONCTB JJIEMEHTOB M HX
COEIMHEHUH B Npezenax MajblX MEPUOIOB U IJIaBHBIX MOATPYII € Y4ETOM CTPOEHUs
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPraHM4CCKNUEC BCIICCTBA, XUMHNYCCKUC
pCakuuun (HO YUCIYy U COCTaBy YYACTBYHOIIMX B PCaKIUH BCUICCTB, IO TCIIJIOBOMY
3¢ deKTy, 0 U3MEHEHHIO CTENIEHEH OKUCTICHUS XUMHUYECKUX SJICMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OO0mME M CHelU(UYECKHe XHUMHYECKHE CBOWCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, MOATBEPIKAAA OMMUCAHNUEC ITIPUMECPAMU MOJICKYJIIPHBIX U
HMOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKOW JTUCCOLMAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKPALIEHHBIC YPABHEHUS PEaKIUii HOHHOTO OOMEHa, YpaBHEHUS peaKIuii,
MOATBCPXKAAIOMUX  CYHICCTBOBAHUC T'€HETUYECKON  CBSI3HU MCXKAY BCHICCTBAMU
Pa3IMYHBIX KJIacCOB;

PaCKpheIBaTh CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ mocpeaAcCTBOM
COCTaBIICHUS 3JICKTPOHHOTO OajaHca dTUX PEAKIIHIA,

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHUA, BO3MOKHOCTU
MMPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B PA3JIMYHLIX YCIIOBHAX,

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (popMyIie COSTUHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKINU;

coOrofaTh TmMpaBWia TOJB30BAaHUSA XHMHUYSCKOW TIOCylIod U JabopaTOpHBIM
o0opy/oBaHWEM, a TaKKe TpaBHia OOpalleHHs C BENISCTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMH I10 BBITIOJTHEHUTIO na6opaTopHHx XUMHYCCKUX OIIBITOB IO TOJYUYCHHUIO
1 COOMpPaHMIO Ta3000pa3HbBIX BEIIECTB (AMMHAaKa 1 YIIIEKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIONINE KAaYeCTBEHHBIH COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpOMHI-, WMOAMI-, KapOoHat-, (docdar-,
CWIIMKAT-, cynab(dar-, THUAPOKCHI-UOHBI, KAaTUOHBI aMMOHHUS U HOHBI H3Y4YECHHBIX
METaJJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUUECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OMNEPALUU MBICIUTEIBHON JESTENbHOCTH — aHaU3 U CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTEMaTH3alUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUIsi M3y4yeHUS CBOMCTB BELIECTB M XUMHMYECKUX PpPEaKLUH, €CTeCTBEHHO-
HayyHble METOJbl TO3HaHWS — HaAOMIOJEHUE, HW3MEpPEHUE, MOJICIHPOBaHUE,
AKCIIEPUMEHT (peaNbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoapurre Tpakriteckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMUYeCKHE OHATHS
XuMus — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 0 5 bu6moteka [IOK
MPaKTHYECKOH eI TEIbHOCTH https://m.edsoo0.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edso00.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tousitue 6 0 0 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCIMHECHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoanyeckuii 3akon u Ilepuoanyeckas cucrema xumuueckux 3jaeMeHToB /I, . MenaesieeBa. CTpoeHne aToMoB.



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

XumMuueckasi cBsi3b. OKHCJIUTENbLHO-BOCCTAHOBUTEIbHbIE pe€akumun

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema
3.1 XHUMHYECKUX 3eMeHTOoB []. 1. 7 0
Memnnene-eBa. CtpoeHue
aToma

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

XUMHYECKASA CBA3b.
3.2 OKXUCIIUTETBHO- 8 1

BOCCTAHOBHUTCJIbHBIC PCAKITNHN

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

Htoro 1o pazaen 15 bubnuorexa [JOK
e https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 0 bubmorekxa [IOK

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

OBIIEE KOJIMYECTBO HACOB I10

I[TPOTPAMME o8 4



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

9 KUIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kimacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEaKIMK B PacTBOpax https://m.edso00.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubmuoreka [JOK
' anemeHToB VIIA-rpymimsl. ['agoreHs https://m.edso00.ru/7f41a636
2, Oo6mas xapa{I;Iszncha X(I/;MI/IIICCK.I./IX . ) . Bu6moreka LIOK
' OTICMCHTOB FPYIIEL Lepa # £e https://m.edso0.ru/7f41a636
COeIMHEHUS
s Obmas Xapagiepncmxa XAI/IMI/I‘ICCKI/IX , ) . BuGmorexa LIOK
' OTICMEHTOB FPYMIIBL. ASOT, hocop u nx https://m.edso0.ru/7f41a636
COEIMHEHUS
y Oo6mas xapelu\clrzpncmxa X;/IIMI/I‘ICCKI/IX . . , BuGmiorexa 1IOK
' DTIEMEHTOB FPYIHRL STICPOA | https://m.edso0.ru/7f41a636
KPEMHHI U UX COEAMHEHUS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

bubmmoreka [{OK
. 7 4
3.1 Obmpe cBoHCTEa METAILIOB https://m.edsoo0.ru/7f41a636
bubmmoreka [{OK
. 7 1
3.2 BaxkHelmne MeTajuIbl U UX COEIUHECHUS 6 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTtBa 1 MaTepHasl B )KU3HU YeIOBEKA 3 bubmorexa HOK
' e p https://m.edso0.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHMUE

8 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontposbusbie | IlpakTuuecku op
n/n Bcero 6 5 o0pa3oBaTe/ibHbIE
paboThl © pabOTEI ITo niany | Ilo pakry | pecypchbl
[Ipenmer xumun. Pose xumun bubmmoreka [{OK
1 B )KU3HH 4yelioBeka. Tena u 1 0 0 https://m.edsoo.ru/ffod
BeIlleCTBa 210c
IlonsTHE O METOIAX ITO3HAHHUS bubmorexa [IOK
2 A 1 0 0 https://m.edsoo.ru/ffod
B XUMHH
227e
[IpakTrueckas padorta Ne 1
«IIpaBwmia paboThI B bubmuorexa [JOK
3 1a00paTOPHH U TIPUEMBI 1 0 0 https://m.edsoo.ru/ffod
oOparieHus ¢ 1abopaTopHBIM 23dc
000pyTOBaHUEM
YucTele BEIIECTBA M CMECH bubmorexa HOK
4 R . 1 0 0 https://m.edsoo.ru/ff0d
CriocoOblI pa3jienieHus: cMecei
26ca
Boeremme onecci (1 BGmorexa LIOK
5 A 1 0 0 https://m.edsoo.ru/ffod
MpUMepe OYUCTKU
y 28c8
TTOBapEHHO COJN )»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYIIBI 1 0 0 https://m.edsoo.ru/ffod
2a6¢



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

XUMHYECKUE DIIEMEHTHI.

bubmuoreka [JOK

7 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d
XUMHUYECKMX 3JIEMEHTOB 2be8
[IpocTeie 1 cno)KHBIE Bubmiorexa LIOK
8 semecTsa https://m.edsoo.ru/ff0d
2a6c
ATOMHO-MOJEKYISPHOE bubnuotexa LIOK
9 - https://m.edsoo.ru/ff0d
2d50
3aKOH MOCTOSHCTBA COCTaBa
BENIECTB. XUMUYECKas bubmuorexa [JOK
10 dopmyna. BaneHTHOCTD https://m.edsoo.ru/ff0d
aTOMOB XHUMHUYECKUX 2eae
3JIEMEHTOB
OtHocHTENnbHAs aTOMHAs bu6mmoreka [IOK
11 macca. OTHOCHTEIbHAS https://m.edsoo.ru/ff0d
MOJIEKYJIIpHAsi Macca 323c
MaccoBas 10J1s1 XUMHYECKOTO bubmorexa HOK
12 https://m.edsoo.ru/ff0d
9JIEMEHTA B COCAMHCHUHU
350c
KoaunuectBo Bemecrra. Moib. Bubmmorexa LIOK
13 Monsiprast Macca https://m.edsoo.ru/ff0d
5230
du3znyecKkue U XUMHIECKHE bu6mmoreka [JOK
14 SIBJICHUS. XUMUYECKas https://m.edsoo.ru/ff0d
peakuus 37fa
15 IIpu3naku u ycioBus bubnuorexa [IOK

MNPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ffod



https://m.edsoo.ru/ff0d2be8
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

peakuui

3al6

3aKOoH COXpaHEHHUS MaCChl

bu6mmoreka [IOK

16 BEIECTB. XUMUYECKHE https://m.edsoo.ru/ff0d
ypaBHEHUS 3b88
BZZ—(I:I/ICJIZHI/Z: KO;IHzeCTBa, Bu6morexa LIOK
MaccChl B TBA II
17 m https://m.edsoo.ru/ffod
YpaBHEHHUSIM XUMHUYECKHUX
. 5708
peaxiuit
Kn
18 peartt . : https://m.edsoo.ru/ff0d
pa3IoKEHUs, 3aMEIICHHUS,
3f34
obmeHa)
M. B. JIoMOHOCOB — y4EHBIA- bubmuorexa [JOK
19 sHiknoneauct. OdooueHue https://m.edsoo.ru/ffOd
W CUCTEMATH3aLs 3HAHWI 40c4
KonTtponbras padota Nel mo bu6mmoreka [IOK
20 teme «BemmecTsa u https://m.edsoo.ru/ff0d
XUMHUYECKUE PEAKITAN 4290
B — )
C03z[yx CMeCL;BOB bu6mmoreka [JOK
ocTaB Bo3ayxa. Kucmopom —
21 Ax poA https://m.edsoo.ru/ffod
3JIEMEHT U MPOCTOE BEILECTBO.
448e
O30H
dusnuecKrue ¥ XUMUYECKUE
CBOMCTBA KUCJIOPOAA bub6nuoreka [IOK
22 (peakuuu OKUCIICHHS, https://m.edsoo.ru/ff0d
ropenue). [Tonsarue 06 4614
OKCcHAaX
23 CrniocoOblI morydeHus bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
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

KHCIIOpo/1a B 1a00paTopuun u
MPOMBIIIJIICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edsoo.ru/ffOd
497a

TennoBoit a3 dexT
XUMHYECKON PEAKIIUH,

bubmmoreka [{OK

24 MOHSATHE O TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d
YpaBHEHUH, K30~ U 4790
SHIOTEPMHUYUCCKUX PEAKITHIX
Tonnuso (He(Th, yroas u BuGmorexa LIOK

25 METaH). SATpAHEHNE BO3AYXA, https://m.eds00.ru/ffod
CrocoObI ero

4cda
MPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 mo BuGmorexa LIOK

26 reme «dlonyuerie n https://m.edsoo.ru/ff0d
cobupanue Kchogona, 436D
M3y4YEHUE €T0 CBOKMCTBY -

Boaopon — sneMeHT u bubnuoreka [JOK

27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ffOd
Haxosxnenue B npupoie 4ddo
du3znyecKkrue U XUMHIECKHE bubmuoreka [JOK

28 CBOMCTBA BOAOPO/A. https://m.edsoo.ru/ffOd
[IpumeHnenue Boopoaa 4ddo

bubmuoreka [JOK
29 [ToHsATHE O KUCIOTAX U COJIAX https://m.edsoo.ru/ffod
50d2
Crnioco6bl nosryyeHus bubmorexa LIOK
30 https://m.edsoo.ru/ffod

BOJIOpO/ia B JabopaTopuun

4dd0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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

[Ipaktuyeckas padora Ne 4 o
teMe «llonyduenue u

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0d
coOupaHme BOI0pO/Ia, 442
HU3YyYEHHE €ET0 CBOMCTB)» —
bubmmoreka [{OK
M i1 00BE .
32 3a0f)ﬂp§H: Z T’EM rasos https://m.edsoo.ru/ff0d
KOH ABOr
AP 542¢
Brrunciaenust 00néma,
0JINYECTBA BEILECTBA r'a3a I10 brommorexa [TOK
KOJINYECTBA B TBA rasa It
33 t https://m.edsoo.ru/ff0d
€0 U3BECTHOMY KOJIUYECTBY
) 55a0
BEIECTBA WM 00BEMY
B 61e
P e
34 P P ..H https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 00BEMHBIX
. 5708
OTHOIIIEHUH ra3oB
dusznueckue U XUMHYECKHE bubmorexa HOK
35 . https://m.edsoo.ru/ff0d
CBOMCTBA BOBI
587a
CoctaB ocHoBaHuH. IlousTHe bubmmorexa LHOK
36 o6 MHIMKATODAX ’ https://m.edsoo.ru/ff0d
AHRATOP 59e2
Bona kak pacTBopuTeIb.
Haceinenusie u bu6mmoreka [JOK
37 HEHACBHIIIEHHbBIE PACTBOPBI. https://m.edsoo.ru/ff0d
MaccoBas 1014 BelecTBa B 5b40
pacTtBope
[IpakTtuyeckas padora Ne 5 o bubnuorexa [IOK
38 teme «lIpurotoBienue https://m.edsoo.ru/ff0d

pacTBOPOB C ONPENEIEHHON

5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
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

MAacCOBOU J0JIeH
pacTBOPEHHOTO BELLIECTBA»

KonTtponsHas pabora Ne2 o

bu6mmorexa [{OK

39 teme «Kucnopos. Bomopo. https://m.edsoo.ru/ff0d
Bonay» 6342
OKcumpl: cOCTaB, bubnuorexa [JOK
40 KiaccuuKaIus, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa 664e
I1
e e
41 ’ https://m.edsoo.ru/ff0d
OCHOBHBIX 1 aM(pOTEPHBIX
664e
OKCHJIOB
OCHOBaHHUS: COCTaB, bu6mmoreka [IOK
42 KIaccuuKaIus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
[TonydyeHue u XUMUYECKHE Bubnuorexa LIOK
43 “yq . https://m.edsoo.ru/ff0d
CBOCTBAa OCHOBaHUH
67/ca
Kucnorsr: coctas, bu6mmoreka [JOK
44 KJIacCH(pHUKAIHS, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa fee2
[TonydyeHue u XUMUYECKHE bubmmorexa [IOK
45 qu https://m.edsoo.ru/ff0d
CBOMCTBA KHCJIOT
fee2
Comn (cpenne): 5 bubmuoreka [JOK
46 HOMEHIIATYPa, CHOCODH https://m.edsoo.ru/00a

MOJIyYECHUS, XUMUYECKHUE
CBOICTBa

do474



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
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

[Ipaktuyeckas padora Ne 6.
Pewenne
IKCIIEPUMEHTAILHBIX 314 110

bubmmoreka [{OK

47 https://m.edso0.ru/00a
TeMe «OCHOBHBIE KJIACCHI
d9b7c
HeOpFaHHqCCKHX
COeTUHEHUIN)
I'eneTnueckas CBsI3b MEXIY bubnuorexa [JOK
48 KJIacCcaMy HEOPraHUYEeCKUX https://m.edsoo.ru/00a
COCIMHEHUHN d9a50
bu6moreka [IOK
00600
49 OOMICHHE H ) https://m.edso0.ru/00a
cucreMaTui3anuda 3HaHU U
d9cb2
K 0ota Ne3
GOHeTI:gHCHZaﬂ pae OT:cco 1o bu6mmoreka [IOK
TEM HOBHBIE KJIACCHI
50 RS https://m.edsoo.ru/00a
HEOpT HI/I‘I\'"KI/IX d9e1a
COEIMHEHUN -
Ile €
ancB;(pEz: I’;T;: I;I(I/IMI/I‘leCKI/IX bubmotexa [JOK
51 1 https://m.edsoo.ru/00a
351eMeHTOB. [loHsdTHEe 0O d9ffa
rpynmax cXOAHbIX 3JIEMEHTOB B
H o
e
52 pHoa https://m.edsoo.ru/00a
XHMHYECKUX dj1eMeHTOB /[l. H.
da52c
Menneneesa —_===
enmo Ll FOVIILL bubmuoreka [JOK
53 o p - 8 H’prn ’ https://m.edsoo.ru/00a
APy da52c
54 Crpoenue atomoB. CocTaB bubnmoreka [JOK

ATOMHBIX AOCP. H3oTtonsl

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



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
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

da342

CrpoeHue 3MeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bubmmoreka [{OK

55 . https://m.edsoo.ru/00a
[Iepunoanueckoit cucremst /1.
dabbc
N. MenpeneeBa
XapakTepuctuka
XHMHUYECKOT0 3JIEMEHTA 10 bubmmoreka [{OK
56 €ro TMOJIOKEHHUIO B https://m.edsoo.ru/00a
[Mepuoauueckoii cucreme /1. da824
N. Menneneena
3nauenue [lepuoanueckoro
3aKOHA JUISl Pa3BUTHS HAYKU U bubmuorexa [JOK
57 npaktuku. JI. 1. Mennences https://m.edsoo.ru/00a
— y4EHBIMH, Meaaror u da96e
rpak JaHuH
DIIEKTPOOTPUIIATETLHOCTD bubmuorexa [JOK
58 ATOMOB XMMHUYECKUX https://m.edsoo.ru/00a
3JIEMEHTOB daab8
bu6mmoreka [JOK
59 Honnast XuMU4ecKasl CBSI3b https://m.edsoo.ru/00a
dac34
KoBanentnas nonsipHas bubmorexa HOK
60 https://m.edsoo.ru/00a
XHMHYECKas CBI3b
daab8
KoBanenTnas HenoJsisspHas bubmorexa LIOK
61 https://m.edsoo.ru/00a
XUMHUUYECKas CBA3b daah9
62 CreleHb OKUCIICHUS bu6mmoreka [JOK



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
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.eds00.ru/00a
dae28

bu6mmorexa [{OK

63 OxucurensHo- 1 https://m.edso0.ru/00a
BOCCTAHOBHUTCIIBHBIC peaKIII/II/I db076
OO 1 bubmmoreka [{OK
64 BOCCTAHOBMTELH 1 https://m.edso0.ru/00a
db076
Kontponbnas pabota Ned4 no bubnuorexa [JOK
65 teme «CTpOCHHE aToMa. 1 https://m.edsoo.ru/00a
XuMHUIecKasi CBSI3b)» db486
bu6moreka [IOK
P i . 06006
66 C3CPBHBIM YPOK ° meHe 1 https://m.edso0.ru/00a
U cucremMarui3anusda 3HaHUU
db33c
bu6mmoreka [IOK
P i . 06006
67 CCPBHBIN YPOK © meHe 1 https://m.edso0.ru/00a
U cucreMarui3anuda 3HaHUU d 9Cb2
bu6mmoreka [JOK
P i . 0600
68 C3CPBHBIM YpOK © meHe 1 https://m.edsoo.ru/ffOd
U cucreMarui3anuda 3HaHUU
61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Becer | Kontpoabn | IIpakTuuyeckue
n/n o0pa3oBaTejibHbIE
0 ple padoTbl | padoThI
ITo nnany | Ilo pakry pecypceel

Eepnom/mecmﬂ/l 3aKOH. Bubmiorexa [IOK

1 CPHOAITIECRA CHeTeMa 1 0 0 https://m.edsoo.ru/00adb
XUMHUYECKUX DJIEMEHTOB /J[. 596
. Menneneena -
3

:KZHZMepiOZTfICB Bu6anorexa [IOK

W3MCHCHHUH CBOMCTB

2 1 0 0 https://m.edsoo.ru/00adb
XUMHUYECKUX 3JIEMEHTOB 6b6
TEPBBIX TPEX TIEPUOJIOB -
Knaccuduxanus n bu6mmoreka [IOK

3 HOMEHKJIaTypa 1 0 0 https://m.edsoo.ru/00adb
HEOPraHMYECKHUX BEIIECTB 7e2
Bunnl xumnueckoii cBsa3u bu6mmoreka [IOK

4 U THIIbI KPUCTAIUTHYECKHUX 1 0 0 https://m.edsoo.ru/00adb
pemeéTox ac6
KonTponbnas padora Nel
o teme «IloBTopenue u

5 yriayOiieHne 3HaHu’ 1 1 0
OCHOBHBIX pa3JIeioB Kypca
8 kiacca»
Knaccudukarus bubnuoreka [IOK

6 XUMHYECKUX PEaKIUi 10 1 0 0 https://m.edsoo.ru/00adb

PAa3JIMIHBIM ITPpHU3HAKaM

cb0



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
XUMHYECKON PEaKLUH.

bubmuoreka [JOK

7 https://m.edsoo.ru/00adb
[ToHsITHE O TOMOTEHHBIX U 003
I'eTEePOrCHHBIX PCAKLIMIX -
IloHsTHE O XUMHYECKOM
paBHOBecuu. DakTOpHI, Bu6morexa LIOK

8 BIMAIOMHE UH a clopocts https://m.edsoo.ru/00adc
XUMUYECKON PeaKkiuu u 98¢
MOJIOKEHNE XMMUYECKOTO
paBHOBECHS
OxucnuTenpHo- bubmmorexa [IOK

9 BOCCTaHOBHTEJIbHBIE https://m.edsoo.ru/00adc
peaknuu ade
Teops . bu6mmoreka [IOK

10 SICKIPOIITHACCROH https://m.edsoo.ru/00adc
nucconranuu. CUiIbHbIE U 468
ciabble AIIEKTPOIUTHI T
Honnbie ypaBHEHUS bubmmorexa LIOK

11 N https://m.edsoo.ru/00add
peakuui 448
XUMHUYECKUE CBOMCTBA
KHCIIOT ¥ OCHOBaHUM B bubmuoreka [JOK

12 CBETE MPEJCTABICHHIA 00 https://m.edsoo.ru/00add
ANEKTPOJUTUUECKOU 5d8
JIUCCOINAIIAN
XHMI:IquKHe CBOMCTBA BuGmiorexa 1IOK

13 COTICH B EBETE https://m.edsoo.ru/00add

MIpe/ICTaBICHHUH 00
ANEKTPOJUTUUECKON

8b2



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

Jucconmanuuu

[TonsiTue o ruaponuse

bu6mmoreka [IOK

14 . https://m.edsoo.ru/00add
coJien
9d4
bubmmoreka [{OK
O6o0meHne
15 HHCHHe 1 . https://m.edsoo.ru/00add
cucreMaTni3alda 3HaHU U
di2
II 0
. pa;:mqecma pabota No Bu6morexa LIOK
16 - (HCTLICHHC https://m.edso0.ru/00add
OKCIICPUMCHTAJIBHBIX
bfa
3a1a49»
KonTpomnbnas pabora Ne2
Hg T:Me o ecxa bu6mmoreka [IOK
17 (PNICKTPOTHTIHECKAA https://m.edsoo.ru/00add
Aucconuanus. ecO
XUMHUYECKUE PEAKIUU B -
pactBopax»
OO6mras Xap&;l((TepI/ICTI/IKa BuGnuotexa LIOK
18 ramireHOB' HMHHECKHE https://m.edsoo.ru/00add
CBOHMCTBA Ha IIPUMCEPEC
fe2
XJopa
XnopoBoaopoa. ComnsnHas
bubmuoreka [JOK
19 KHCJVIOTa’ RAMITICCRIE https://m.edsoo.ru/00ade
CBOUCTBA, IIOJTYUYCHHC,
104
NPUMCHCHUC
I1 02
paKTI/I‘{el(iIKaSI paboTa N BuGmorexa LIOK
20 110 TEME (@ I0TyHeHIe https://m.edsoo.ru/00ade

COJISTHOM KHUCIIOTBHI,
HU3y4YECHHUE €€ CBOMCTBY»

348



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

Brruncnenus no
YPABHEHUSM XUMUYECKUX

bubmuoreka [JOK

21 . https://m.edsoo.ru/00ade
peaKIyii, €Clii OJIUH U3 488
pEeareHToB JaH B U30BITKE -
OB1LAs XADAKTEhHCTIKA bubmmoreka [{OK
A X KTCPUCTHUK
22 t paierep https://m.edsoo.ru/00ade
anemMeHTOB VIA-rpynmst
64a
AnnoTponHbie
MOIUPUKAITUU CCPHI.
Haﬂo‘b . He . P e Bu6anorexa [IOK
XOXKIACHU bl 1
23 8 . P https://m.edsoo.ru/00ade
COEVHEHUH B IIPUPOLE.
. 64a
XUMHUYeCKre CBOMCTBA
cepbl
CepoBo10po, CTPOEHHUE, bubnuorexka [JOK
24 busnyeckne u https://m.edsoo.ru/00ade
XUMHAYECKHE CBOMCTBA 802
Oxcunpl ceprl. CepHas
A (bp . P . bubnmuoreka [JOK
KHCJI0Ta, GU3UYCCKHUE U
25 . https://m.edsoo.ru/00ade
XUMHYECKHE CBOICTBA, 228
MIPUMEHCHHE —
XUMHUYECKUE PEAKIUH,
JIe)KAIKE B OCHOBE
MIPOMBIIIICHHOTO CIIoco0a
P . bubmuoreka [JOK
IMOJIYYCHHS CEpHOU
26 i P https://m.edsoo.ru/00ade
KHCIOThL. XUMHUYECKOE c8a
3arpsi3HEHUE OKPYKaIoIIen =
Cpelibl COeTMHEHUSIMU
cepbl
27 Brruucnenue maccoBoit bu6nmoreka [JOK



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

JIOJIM BBIXOJA MPOIYKTa
peakuuu

https://m.edso0.ru/00ade
c8a

OO01as XxapakTepucTUKa
3JIEMEHTOB V A-TpyIIIbL.

bubmmoreka [{OK

28 A30T, pacripocTpaHeHHe B https://m.edsoo.ru/00ade
npupoje, puznyeckue u eab
XUMUYECKHE CBOMCTBA
AmMuax, ero pusndeckue bubnnorexa [JOK
29 M XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf
MOJTyYeHUE W IPIMECHEHHE 004
[Tpaktuueckast pabota Ne 3 BuGmorexa LIOK
30 no reme «lonysenie https://m.edso0.ru/00adf
aMMHaKa, u3y4eHue ero
y 180
CBOHCTBY
A3oTHas KHCIIOTa, e bu6mmoreka [IOK
31 busrueckue u https://m.edsoo.ru/00adf
XUMHUYECKHE CBOHCTBA 306
Hcnonb30BaHne HUTPATOB
U CcOJIell aMMOHHUS B
Ka4eCcTBe MUHEPaJIbHBIX bubmmorexa LIOK
32 yaoOpeHuii. XuMu4eckoe https://m.edsoo.ru/00adf
3arpsi3HeHNE OKPYKaIoIIeH 518
Cpenbl COeMHEHUSIMU
asora
®ocdop. Oxenn pocdopa
(V) u dochopnas kucnora, bubnmnorexa LIOK
33 ¢usnyeckue u https://m.edsoo.ru/00adf

XUMHWYCCKHEC CBOfICTBEl,
MOJIYYCHHC

68a



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
https://m.edsoo.ru/00adf68a

Ucnonp3oBanue pocdaTo
B Ka4Y€CTBC MUHCPAJILHBIX

bubmuoreka [JOK

34 yao0peHui. 3arps3HeHue https://m.edsoo.ru/00adf
MPUPOTHOMN Cpebl c20
dbocharamu
yraepox, bu6noreka IIOK

35 PactipoCTparierie 5 https://m.edsoo.ru/00adf
MPUPOJIE, (1)I/I3I/IHGUCKI/IC u doc
XHUMHYECKHAE CBOMCTBA
Okcupel yriaepojaa, ux
usmiccrue n Bu6miorexa [JOK

36 FHMITHCCITE CROUCTRE. https://m.eds00.ru/00adf
DKOJIOTUYECKHUE ebe
poOJIeMBI, CBSI3aHHBIC C -
okcuoMm yriepoza (1V)
VYroJsbHas KUCHOTA U €€ bubmmorexa LIOK

37 https://m.edsoo.ru/00ae0
coJin 06¢
[IpakTrueckas padora Ne 4
no teme "[lonmyuenue bubmuoreka [JOK

38 YIJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae0
KauecTtBenHnas peakuus Ha 27e
KapOoHaT-uOH"
[TepBoHauanbHBIE MOHSATHUS BuGmmorexa [OK

39 00 OpraniHeckhx https://m.edsoo.ru/00ae0
BEII[ECTBAX KaK O 546
COEIMHEHUSX yTiiepoia —

40 Kpemuuii u ero bubnuorexa [IOK

COCAMHCHUA

https://m.edsoo.ru/00ae0



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
https://m.edsoo.ru/00ae080a

80a

[IpaxTnueckas padora Ne

5. Pemtenne
bub6mmoreka [{OK
SKCIICPUMCHTAJIBbHBIX
41 p https://m.edso00.ru/00ae0
3aJ1a4 10 TeEMeE
. bf2
«BaxxHen1e HeMeTaJIbl
U UX COCIUHCHUA
Kourpoasaas padora Ne3
P B P . bubmmoreka [{OK
1o teme «BaxxHeime
42 https://m.edso0.ru/00ae0
HEMETAJIJIBI U UX
€18
COCIUHCHUS
OO11as XxapakTeprucTUKa
XAMHYECKHUX IIEMEHTOB
— METAJUJIOB.
Mera ccKas B3 bu6mmoreka [IOK
TaJInyecKas CBI3b U
43 https://m.edsoo0.ru/00ael
MeTaJuInyecKas
03e
KpUCTAJUTMYECKas -
pemérka. Gu3nyeckue
CBOIiCTBA METAJIOB
XUMHUYECKHE CBOUCTBA
bubmuoreka [JOK
METAJUIOB.
44 . https://m.edso0.ru/00ael
DIEKTPOXUMHUYECCKUHN PsifT 156
HaIpsDKEHU METaJIIOB .
Oo0111e crocoObl
MMOIYYEHNS METAIIOB.
C ¥ B bubmuoreka [JOK
I1aBbl. Beruncinenus no
45 https://m.edso0.ru/00ael

YpaBHEHUSM XUMUYECKUX
peakiuii, ecliv OJIUH U3
peareHTOB COJIEPKUT

156



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

IIpUMECH

[TonsATHE O KOppPO3UN

bu6mmoreka [IOK

46 https://m.edsoo.ru/00ael
METaJLJIOB
278
bubmmoreka [{OK
47 [lenouHbIe METAILIBI https://m.edsoo.ru/00ael
4b2
OKCHUIBI ¥ THAPOKCHIBI bubnuotexa LIOK
48 A P A https://m.edsoo.ru/00ael
HATPHSI ¥ KaJTUs
4b2
[[lerouHO3EMETBHBIE bubmuorexa [JOK
49 METAIUIBI — KAUTBIAN U https://m.edsoo.ru/00ael
Mar"Hum 5e8
B . bu6mmoreka [IOK
50 WIHCHIIHIE COCHIHEHHA https://m.edsoo.ru/00ael
KaJbIHS
oe8
51 O06o06meHNEe 1
cHUCTeMaTH3allnsl 3HAHUH
KEcTKoCTh BOIBI U Bubmmorexa LIOK
52 . g https://m.edsoo.ru/00ael
CHocoObI €€ yCTpaHEeHUS
886
[IpakTuueckas padora Ne 6 bu6mmoreka [JOK
53 1o teme "YKEcTKkoCTh BOIBI https://m.edso0.ru/00ael
" MEeTOJIbl €€ ycTpaHeHus" ae8
bu6mmoreka [JOK
54 ANFOMUHUI https://m.edsoo.ru/00ael
c64
55 AmdorepHble cBOICTBa bubnuorexa [IOK



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

OKCHaa U THAPOKCHU A

https://m.edso0.ru/00ael
c64

bubmmoreka [{OK

56 XKenezo https://m.edsoo.ru/00ael
dseé
Oxkcupl, THAPOKCUTIBI U bubnuoreka [JOK
57 coau xene3a (II) u xxenesa https://m.edsoo.ru/00ae3
(rm 5e6
58 O6o0meHue u
CUCTeMAaTH3aIis 3HAHHIA
[IpakTnueckas padora Ne
. Pemreiite Bu6miorexa [[OK
59 SKCTEPUMEHTAIBHRIX https://m.edsoo.ru/00ae3
3a/a4 1o Teme des
«BaxHenme MeTaJlIbl U T
UX COCTMHEHUS
Brruncienus no
YPaBHEHUSM XUMUYECKUX
peaxuui, eciiu OJUH U3 BuGmorexa [OK
60 PCArcHToB Jan B 30obITe https://m.edsoo.ru/00ael
WM COAEPKUT MPUMECH. 750
Boruncnenus maccoBoit -
JIOJTU BBIXO/JIA MPOJIYKTA
peaxiuu
61 O6006mmenue u
cUCTeMaTH3aIls 3HAaHUH
KonTponeHas padota Ned
62 1o teme «Baxuerne

MCTAJIJIBI U UX



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

COCAUHCHUA»

BemectBa u matepuainsl B

bu6mmoreka [IOK

63 [TOBCEIHEBHOM KU3HH 1 https://m.edsoo.ru/00ae3
YeaoBeKa 50
XUMHUYECKOE 3arpsi3HEHNE bubmorexa HOK

64 . 1 https://m.edsoo.ru/00ae4
OKPYKAFOIIEH CpeJIbI

270

Pousib xuMuu B pemennn bubnuotexa LIOK

65 1 https://m.edsoo.ru/00ae4
9KOJIOTMYECKUX MPOoOIeM

270

Pe3epBHbIi ypok. bubmuorexa [JOK

66 Oo6o06meHre 1 1 https://m.edsoo.ru/00ae0
CHCTEMATU3ALNS 3HAHAMN dO0a
Pe3epBHBIIT ypOK. bubmuorexa [JOK

67 Oo6o06mIeHrEe U 1 https://m.edsoo.ru/00adb
cUCTEMATH3AIUS 3SHAHUHA 33c
Pe3epBHbIit ypoK. bubmuoreka [JOK

68 Oo6o06mIeHrEe U 1 https://m.edsoo.ru/00ad9
cHUCTeMaTH3allnsl 3HAHUH cb2

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUYEBHBIE MATEPUAJIBI JIUISI VUEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AKIHOHEPHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenue»
» Xumus, 9 kimacce/ IN'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKITMOHEpHOE

obmectBo «M3natenpctBo «lIpocBemenner

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJISL

Xumust. 8 ki1.: KonTponbsHbIe 1 mpoBepouHbie paboThl kK yueObHuky O.C.I'abpuensHa « Xumus.
8» / O. C. T'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [Ipoda, 2007.

Xumus. 9 ki1.: KontposbHbie 1 mpoBepouHbie paboThl K yueOHuky O. C. 'abpuensna «Xumus.
9» / O. C. T'abpuensn, I1. H. Bepeskun, A. A. Yakosa u 1p. - M.: JIpoda, 2010.

lNabpuensu O. C., Bocko6oitnukosa H. I1., flmykoBa A. B. HactonbHas kaura yaurens.
Xumus. 8 ki1.: Meroaunaeckoe mocoowue. - M.: [Ipoda, 2011.

INa6puensu O. C., OctpoymoB U. I'. HactonpHas kaura yauresns. Xumus. 9 Ki1.:

Meroaudeckoe nmocodwue. - M.: [lpoda, 2007.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru/
http://hemi.wallst.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html


http://school-collection.edu.ru/
http://hemi.wallst.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
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