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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
0o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00Opa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu Aa€T MPEACTaBICHUE O IENsIX, OOIed cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MPOrpaMMbl IO XHMHUHU, OINPENETSeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolmuXxcs, ONpeAeiaseT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMUpPYEMble XUMHUEH MPEJCTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIBbHBIX M HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
COJIep)KaHUsl  Yy4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTpakK€HUEeM 0a30BOM HAyKHW XMMHH Ha OMpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHCTEMBbI IEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI OHATHI O XUMUYECKOM
peakiuu. O0e OTH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl 10 TPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKHUX IPEJICTABICHUI
Pa3HOrO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHYECKOM CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K JIPyrOMY, BBIMIONHSS (PYHKUUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOJy4YCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJIbI, IIEHHOCTHOIO OTHOIIEHUS K HAy4HOMY 3HAHHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKarolmuili MHpy,
«buomnorus. 5—7 kinacce» u «dPusuka. 7 Kiaaccey.

[Ipy wu3yyeHHMH XUMHH TPOUCXOJUT (POPMHPOBAHHE 3HAHMK OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
NEATCILHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya ydeOHOro mIpeaMeTa COCTOMT B (OPMHUPOBAHHUU CHUCTEMBl XHMHYECKHUX
3HAaHUN — BaKHEWIHMX (D)aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX ITOJIOKCHHM,
JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B YYEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro oOpalleHHsl C BELIECTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIJICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPHUHSATHIO PEIICHU,
CIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

—  HamnpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYecKoe MpHOoOIIeHue
oOy4Jaronmxcss K CaMOCTOSITEIbHON IO3HABATENbHOM JEATEIbHOCTH, HayYHbIM
METOJIaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBuM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OMbITa Pa3HOOOPA3HON NEATENTbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JESATEIbHOCTH;

— (opmupoBanre oOmEH (QPyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOLEr0 MHpPa, MCHOJIb3Yysl 3HAHUS U ONBIT, MOJIYYEHHbIE NPHU HU3YyUYEHUU
XUMUH, TPUMEHITh WX MPH PEIIEHHH Mpo0JeM B TOBCEAHCBHOW JKU3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHupoBaHHME Yy OOyYarollMXCsi T'YMaHUCTUYECKMX OTHOLIEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecooOpa3Horo MOBEJEHUsT B OBITY W TPYJIOBOM AESATEIBHOCTH B LENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGUIIS M HANpPaBIEHHOCTU AajbHEHIIEro
oOy4eHwus.

OOmee 4YKMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KomuectBo BemectBa. Monb. MossipHasimacca. B3auMOCBsI3p KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiiaMyd padOThI B JIa0OpaTOpPUH U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHHE W KOHJCHCAIUS BOJbI) U XUMHUYECKHX (FOPEHHUE CBEUH, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3ioxKeHue THIPOKCUIA
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
colid, HaONIOJeHWE W  ONUCaHUE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BellecTBO. HaxokaeHue Kuciopojga B mpupojae, (HU3NYECKHE M XUMHUUYECKHUE
cBoictBa (peakiuu ropenus). Oxcunpl. I[Ipumenenunexucnopoaa.CrnocooOb



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBolt 3¢h(hEeKT XUMHUYECKON PpEeaKIuu, TEPMOXMMUYECKHUE YpaBHEHUS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, (U3MYECKHE U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

duznueckue CcBoMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J4 BEIIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
PosibpacTBOpOB B MNpuposie U B KU3HUYETOBEKA. KpyroBOpoT BOJbLI B HPHUPOJE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpasyromme. Homenknatypa okcujoB. Dusnyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusg. HomeHknatypa ocHoBaHWil. PU3MYECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XAMUYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctw metayuioB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BoJiopoaa (ropeHwme), B3auMozecTBUEe Boaopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEILECTBA, B3aMMOJECUCTBUE BOABI C METAJIIAMHU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (II) ¢ pactBopom cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuonuvyeckuin 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M UIEJIOYHO3EMEIbHbIE METaJUlbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoi cucremel xumudeckux eMeHToB [[. . Menneneesa. Ilepuosasl
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckonn cucremsl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DIEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA ILMHKA C pacTBOPAMM KHUCJIOT M UIEIOYEH, NPOBENECHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAaHME Kak OOMIMX €CTeCTBEHHO-HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAyYHbIN (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJu3, CHUHTE3, KiIaccuPukanus, TMepUOJAUYHOCTb, HaOII0ACHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (GU3MYECKUE BEIUUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB /J1.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTHUMBIX XUMHUYECKUX peakiusix. [[oHsSTHE O TOMOTE€HHBIX U IeTePOTeHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKLy. CocraBienue YpPaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKOM cBsizu. Ctenens aucconuanui. CUIIbHbBIE U CIa0bIe 2JIEKTPOJIUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHbIe peakuiny Ha HOHbBL. [[oHATHE O TMAPOIIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ MPOTEKAHUS  peakliuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbK) KAYECTBEHHBIX pEaKIMil HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpPE  XJjopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsHasknuCIIOTa, XMMHUYECKMECBOMCTBA, IIOJyYEHHME, IpUMEHEHueE./lelicTBre
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smemMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuueckue cBorctBa. OKCHABI CEpbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
buznueckre 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U npumeHenue. Coiam aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEPaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCJIEHUs.  YTJEpoJ,  auIOTPOMHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiictBa. Ancop6uusa. Kpyrosoporyriepoaa B mpupoje.OKcuanl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOJIEMBbl, CBSI3AaHHBIE C OKCHJIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJIEHHOCTA U CEIHLCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOAYKThI UX TepepaboTku (O€H3WH), MX POJIb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue MW XHMHYECKHE CBOWCTBa, IIOJYYECHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMpl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAHUsS], OMBITHI, OTpaKAIOIIHME (PUINYECKUE U XHWMUUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyTrIIMBaHUS caxapa Moj JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIoJIeHUe Mpu3Haka e€ MPOTEKaHMs, O3HAKOMIICHHE C (Pu3nuecKuMu
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOM TPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TOTy4YeHUs MeTaioB. [loHATHE O KOppPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHaeneeBa, CTpOCHUE WX aTOMOB, HAaXOXJICHUE B MPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[lepuognueckoit cucremMe xumuueckux 3nneMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnmoMuHUI: TIoJIo)KeHUE B [leproanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, cTpoeHHE aroma, HaxoxJacHue B npupone. Duszmueckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3YyJIbTaTOB  KOPPO3UHU  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHME  BUJIEOMATEpPUANIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHAaMU HaTpus, Kajlus W Kaiblusgd (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKM3HM 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJIsl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIIEPUMEHT, MOJICTUPOBaHHE, HU3MEPEHUE, MOJelb, SBICHUE, ITaPHUKOBBIHI
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKH, JTUDICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENO0, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCSI CHUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpHUEHTAUMU U
pacIIMPEHUE OMbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)naTpuoTH4eCcKOro BOCIIUTAHUS

LIEHHOCTHOI'O OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
IIEPEIOBBIX JOCTMIKEHUSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2)rpaskaIaHCcKOro BOCIIUTAHUSA:

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JIeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBLHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B Tpolecce HTOW ydeOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3)eHHOCTH HAYYHOI'O MO3HAHMS

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKHM M COCTaBIISIOLINE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HAa MOJIYYEHUE HOBBIX 3HAHUM IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATYpOr, TOCTYNMHBIMA TEXHUYECKHUMH CpPEICTBAaMH HWH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHSI OOy4eHHS B
JIaJbHEUIIIEM;

4)(popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBOXEHUE K TPYAy M pe3ysibTaTaM TPYIAOBOM AEATEILHOCTH, B TOM YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenIHOM npodhecCUOHANBHOMN JIEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6)3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
GU3UYECKOMY M TMCHUXMUYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMSI, MOJIydaeMbIe MPU U3YYEHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTATOB BBIICISAIOT 3HAUYUMbBIE IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTe3a, (aKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MUPA, U YHUBEpCAIbHbIC yueOHbIC IEHCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS! MPU OCBOEHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS! OTJCJIbHBIX (PAKTOB U SIBIICHUMN, BHIOMpATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMECHHE TPUMCHATh B TIPOIleCCe TIO3HAHWUS TOHATUS (MPEIMETHBIC U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiMi — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBCHHBIC CBS3HM U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABWIILHOCTHU BBICKA3BIBAEMBIX CYKICHUN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICTOBAHUS, COCTABIATh OTUET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HayqHO-TIOMYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
UHGOpMAIMM ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX JUISI BBIIOJHEHUS
yueOHBIX U MO3HABATEIbHBIX 3aJ]1a4 OMpPeNeIEHHOTO THUITA, TPUOOPETEHUE OMBITA B
o0lacTi  MUCHOJb30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHUTEIHLHO BBITIOHEHUS TIPEIOKEHHON 3a1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
1abopaTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyX/IeHusI, OOMEH MHEHHUSMHU, «MO3TOBBIC HITYPMbI», KOOPAMHALIUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHBIEe YHUBEpPCaIbHbIe y4eOHbIE /1eiicTBUA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTHPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
NOJyYeHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, IIpe/ylaraeMble B YCJIOBUU 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTEIHHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro UHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JisI XMMHYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOMTalb, pPagUycC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUHA U
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKOM 3aBHCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TaOnuunyto (opmy Ilepromuueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnmune «llepmomnueckass cucrema xumuyeckux osaementoB I .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B PEAKIIUH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX KaUY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3€H — I HM3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWiaM OOpalleHUusl C
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMUTENb,  OKHUCIEHHWE W  BOCCTAHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATHA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpPaX HEOPraHUYECKUX COCTUHEHUMN, TUI KPUCTATUIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
Tabmunyto Gopmy Ilepmoanueckoid cUCTEMbl XMUMHUYECKHX 3JIE€MEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEPKJIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PpEaKIHi, TMOATBEPKIAAIOMNUX CYIIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUIO WU COOMPAHHIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3€d — IS W3y4YEHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N KoauvecTBouacos DJIeKTPOHHBIE
°
HaunmenoBanuepasae/ioB u (undposrbie)
n/ Bcer | Kontpoabubiepador | Ilpaktuyeckuepador
TEMIPOrpaMMbI odpa3oBaTeJIbHbIEPeECYp
n 0 bl bl
ChI
Pa3nen 1.1lepBoHayanbHbIeXUMHYCCKHETIOHATHS
Xumus — BakHasi 00J1aCTh
1.1 €CTECTBO3HAHMUSI M MIPAKTHICCKOM 5 2 brbamorexa LIOK
' P https://m.edsoo.ru/7f41837¢c
NESITETLHOCTH YEITOBEKA
bu6mmoreka [JOK
1.2 BemectBa u xumMuueckuepeakuu 15 1
- peaxt https://m.edsoo.ru/7f41837c
Hroronopazaeny 20

Pa3znesn 2.Bakneiimme npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

bubnuoreka [JOK
2.1 B .K i 6
osayx. Kucnopon. Tonsrue 06 okcupax https://m.edso0.ru/7f41837c
bubnuoreka IJOK
2.2 B I 1
O/IOPOAL.LIOHATHE O KMCIIOTAX | COIAX 8 https://m.edsoo.ru/7f41837c
bubnuoreka [JOK
2.3 Bona. PactBopsl. [Tonsitie 06 ocHOBaHUAX 5 1 1 httos://m.edsoo.ru/7fA1837¢
24 OCHOBHBIEKJIACCHIHEOPTAHNYECKIUXCOCTUHE 1 1 1 bubmuorexa [JOK
' HMI https://m.edso0.ru/7f41837¢
Hroronopasaeny 30

Pasnen 3.1lepnoanueckuii 3axoH u [lepuoguveckas cucrema xumudeckunx 3j1emeHToB /I. U. MenaeneeBa. CtpoeHneatomMoB.
XumnuyeckasicBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIUU

3.1 [Tepunonnueckuii 3akoH u [lepuonnyeckas 7 bu6nmoreka [JOK



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

CHCTEMa XUMHUYCCKHX d1eMeHToB 1. 1.
MenpeneeBa. CtpoeHuearoma

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

3.9 Xumuueckas cBsi3b. OKUCIUTEIBHO- 8 bubmuoreka [JOK
BOCCTAaHOBUTEJbHbBIC PEAKIIUU https://m.edso0.ru/7f41837c
Hrorormopaszeny 15 ]:tffs?;lr?:;sigr(aﬁfm%k
PesepBHOECBpEMS 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

N KoanuecrBouacos JJIeKTPOHHBbIE
; HaumenoBaHnuepasiejioB u (undposbie)
n/ Bcer | KonrtpoabHbiepado IIpakTyeckuepado
TEMIPOrpaMMbI o0pa3oBaTe/bHbBIEpeCYp
I 0 ThbI ThbI
ChlI
Pa3nen 1.BemecTtBo 1 XuMu4eckne peakun
11 IToBTOpeHue u yriuyOneHue 3HaHUH 5 1 bu6muoreka [IOK
' OCHOBHBIX pa3/IelIOB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC3aKOHOMEPHOCTUXHMUYECKUXPEa 4 bubmmoreka [JOK
' KIHi https://m.edsoo.ru/7f41a636
DNEeKTPOIMTUYECKAST TUCCOIAIINS. bubmuoteka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroronopasaeny 17
Pazgen 2.HemMeraiibl 1 MX cOeAMHEHUS
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bu6mmoreka [IOK
' anemeHToB VIIA-rpynmesl. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa n 6 bubmmorexa LIOK
' i PYIIIBL. 6P https://m.edsoo.ru/7f41a636
e€coeTMHEHUS
OO01mas XxapakTepUCTUKA XUMHYECKHUX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmorexa [JOK
' PYTHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 snemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmmorexa [IOK
’ . DYIIBL poA https://m.edso0.ru/7f41a636
KPEMHUI U UX COEIUHEHUS
Hroronopasaeny 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

Pa3gen 3.MeTaliIbl 1 X COeANHEHUS

. bubmuoreka [JOK
3.1 ObmmecsorcTBAMETAIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxuelinme Metauibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f41636
Wroronopaszaeny 20
Pa3znen 4. XuMusi u oKpykamoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnuorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroromopazaemy 3
Pe3epBHOEBpEMS 3 bubmorexa [JOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Ne KoanuyecTBouacos
aTan3yu DaeKTpOHHbIENH(PPOBHLICOOPA30OBAT
Temaypoxka Bce | KoHTpoabHbIE IIpakTHYeckue A y P p P
n/ eHMS eJIbHbIepecypChl
. ro padoThI padoTshI
[Ipenmer xumuu. Posb xumuun
B )KA3HU 4eioBeka. Tena u 1 2.09 Brémaorexa HOK
' ' https://m.edsoo.ru/ff0d210c
BeElllECTBa
ITonsiTre 0 METOIaX MO3HAHUS 1 5.09 bu6mmoreka [JOK
B XMUMUU ' https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1
«[IpaBuita paboTHI B
J1a00paTOPUU U IIPUEMBI 1 9.09 Enbmrorexa OK
patop P ' https://m.edsoo.ru/ff0d23dc
oOpartieHus ¢ 1a00paTOpHbIM
000pyI0BaHUEMY
YucThie BelIecTBa M CMECH. 1 12.09 bubnuoreka [JOK
CriocoObl pa3aenenus cMmecei ' https://m.edsoo.ru/ff0d26ca
[IpakTrueckast pabora No 2
«Pasnenenune cmeceit (Ha 1 16.09 bu6mmoreka [JOK
[IPUMEPE OYUCTKHU ' https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOU COJIH )»
bubmuoreka [JOK
ATOMEBI U MOJIEKYJIBI 1 19.09
y https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHE DJIEMEHTHI. EuG ITOK
HOJINOTEKA
3HaKH (CUMBOJIBI 1 23.09
( ) https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX DIIEMEHTOB



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

bubnuoreka [JOK

YPaBHCHUSAM XUMHUUCCKUX

8 IIpocThie U CIOKHBIEBEIIIECTBA 26.09
b i https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO- 30.09 bubmuoreka [JOK
MOJIEKYJIAPHOEYUEHHUE ' https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTaBa
BEIECTB. XUMHUUYECKAS
10 bopmyna 3.10 bu6mmoreka [JOK
pMYyJ1. ' https://m.edsoo.ru/ff0d2eae
BasleHTHOCTEATOMOBXUMUYECK
HUXDJIEMEHTOB
OTHOCUTEILHAS aTOMHA
11 macca. OTHocUTEIbHAS 7.10 Bubmiorexa HOK
' ' https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
MaccoBast 1o XUMHUYECKOT O bu6mmoreka [JOK
12 10.10
3JIEMEHTAa B COSIUHCHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Morb. 14.10 bubmuoreka [JOK
MonsipHast Macca ' https://m.edsoo.ru/ff0d5230
duznueckre U XUMHUYECKHUE
14 SIBJICHUS. XAMUYECKas 17.10 Bubmaorexa HOK
' ' https://m.edsoo.ru/ff0d37fa
peaxus
[Ipu3nHaku u ycinoBus
15 OPOTEKAHNS XUMUYECKUX 21.10 Bubmiorexa HOK
P . ’ https://m.edsoo.ru/ff0d3al6
peaxiui
3aKOH COXpaHEHUS MaCChI
16 BEIIECTB. XMMUYECKUE 24.10 Bubmaotexa HOK
B ’ ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Breraucnenns konudecTna, Eu6 OK
17 MAacChI BEIIECTBA O 7.11 nbmmorexa I

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakuuii

Knaccudukarus XuMuuecKux
peakuuii (CoeqMHEHU,

bubmuoreka [JOK

18 11.11
Pa3JIOkKEHHUS, 3aMEILICHUS, https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — yu4€HBIii- Eu6 10K
noImoTeKa
19 sHIEKIoneaucT. O600IIeHne 14.11
H a e https://m.edsoo.ru/ff0d40cA
W CHCTeMaTHU3als3HAHHMA
KonTtponbsnas padora Nel mo
20 TeMe «BeriecTa u 18.11 Bubmuorexa [IOK
' https://m.edsoo.ru/ff0d4290
XHUMUYECKUE PEAKIIUNY
Boznyx — cmech razos.
21 CocraB Bo3nyxa. Kucnopon — 2111 bubnuoreka [JOK
SIIEMEHT ¥ POCTOE BEMIECTBO. ' https://m.edsoo.ru/ff0d448e
O30H
DOU3NYECKUE U XUMUUECKHUE
29 CBOICTBA KHCTIOpO/a (peakiuu 25 11 bubmuoreka [JOK
OKHCIIEHHS, TOPEHHE). ' https://m.edsoo.ru/ff0d4614
[TonsiTreo60KCH 1aX
CriocoObI TTOTy4YeHHS
23 KHCJIOpo/ia B 1aOOpaToOpuu U 28.11 bubmuoreka IIOK
[POMBIIUIEHHOCTH. ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHnekucnopoaa
TennoBoii a3 ekt
XUMHYECKON peaKkLtH,
bu6mmoreka [JOK
24 MTOHSATHE O TEPMOXUMHUYECKOM 2.12

ypaBHEHUH, HK30- U
SHJOTEPMUYECKUX PEAKIUAX

https://m.edsoo.ru/ff0d4790



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

TorumBo (HeQTh, yroib U
MeTaH). 3arps3HeHHE BO3/1yXa,

bub6nuoreka [JOK

5.12
25 CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4da
MPEIOTBPAIICHHS
[Tpaktuyeckas padora Ne 3 o
teme «llonydyenue u bubnuoreka [TOK
26 9.12
coOupaHue KUcIopoa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHUE ETO CBOMCTB)
Bonopox — anemeHT u
27 1} foOCHBC €CTBO 12.12 bubmorexa IOK
P HICCTBO- ' https://m.eds00.ru/ff0d4ddo
Haxoxnenue B mpupoje
duznyeckre U XUMHYECKHE
28 CBOICTBa BOAOPOIA 16.12 bubmorera [OK
AOPOAa. ' https://m.edsoo.ru/ff0d4ddo
[IpumenenuneBonopona
bubnuoreka [JOK
2 II 19.12
o OFATHE O KHCIIOTAX 1 coIx https://m.edsoo.ru/ff0d50d2
CriocoObI ToNTydeHUS bubnuoreka [IOK
30 23.12
BOJIOpOJia B JJabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o
31 teMme «Ilonmydyenue n 26.12 bubmuoreka [TOK
coOupaHue BOaI0poOa, ' https://m.edsoo.ru/ff0d4f42
W3YYEHHE ET0 CBOMCTB)
39 Monsipablit 00bEM ra3oB. 28.19 bubnuoreka ITOK
3akoH ABOraapo ' https://m.edsoo.ru/ff0d542e
Brruncienus o0néMma,
33 KOJINYECTBA BEIIECTBA I'a3a I10 9.01.25 bubnuoreka [JOK

ero U3BECTHOMY KOJIMYECTBY
BELIECTBA UIIU 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Beruncnenus 00bEM0OB ra3zos
110 YPAaBHEHUIO PEAKIIMU HA

bub6nuoreka [JOK

34 13.01
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Tra30B
35 du3nYeCKre U XUMUYECKHUE 16.01 bubmuoreka [JOK
CBOWCTBA BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 20.01 bubmuoreka [JOK
00 MHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTenb.
Hacebimiennsie u
37 HEHACBIIIIEHHBIE PaCTBOPHI 23.01 bubmorexa LOK
= P pbL. ' https://m.edsoo.ru/ff0d5b40
MaccoBast 1o BelecTsa B
pacTtBope
[IpakTnueckas padora Ne 5 mo
teme «I[IpuroroBnenue
38 aCTBOPOB C OMPEACIEHHOMN 27.01 bubmorexa HOK
p p 8 E) A ' https://m.edsoo.ru/ff0d5eba
MacCOBOM J01eH
PacTBOPEHHOI O BEILLECTBAY»
Kontponbnas padora Ne2 o
39 teme «Kucmopon. Bomopo, 30.01 bubmnorexa HOK
POA- SOAOPORL ' https://m.edsoo.ru/ff0d6342
Bona»
OKXCHIBI: COCTaB,
40 KJIaccu(UKaIus 3.02 bubmorexa [JOK
L, ' https://m.edsoo.ru/ff0d664e
HOMEHKIIaTypa
ITony4yeHnue u XUMUYECKUE
a1 CBOMCTBA KUCIIOTHBIX, 6.02 bubmuoreka [JOK

OCHOBHBIX M aM()OTE€PHBIX
OKCUJI0B

https://m.edsoo.ru/ff0d664e
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OcHOBaHHS: COCTaB,

bu6mmoreka [JOK
42 KinaccuUKaIms, 10.02
Puican https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyyenue u xXumMu4ecKue 13.02 bubnuoreka [IOK
CBOMCTBA OCHOBaHHUM ' https://m.edsoo.ru/ff0d67ca
Kwucnorsr: cocras, Bu6 10K

nonrorTeka

44 KiaccU(pHUKaIIu, 17.02

(uxan https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tonydyenune u XuMu4uecKue 20.02 bubnuoreka [IOK
CBOMCTBA KUCJIOT ' https://m.edsoo.ru/ffodfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIocoObI 24,00 bu6muoreka [TOK
MOJIYYEeHUS, XUMHUYECKHE . https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6.

Pemenne skcriepuMeHTAIIBHBIX
47 3aaa4 1o TeMe «OCHOBHBIE 27.02 bubmmorexa HOK
a ' https://m.edso00.ru/00ad9b7c
KJIACChl HEOPTAHWYECKUX
COEJTMHEHUI»
I'eHeTnyeckast CBsI3b MEXKITY
48 KJIacCaMH HEOPraHUYECKUX 3.03 bubmorexa [IOK
oP ' https://m.edsoo.ru/00ad9a50
COCIMHECHUM
O6o0menue u bubmuoreka [JOK

49 . 6.03
CUCTEMATU3ALMA3HAHUI https://m.edso0.ru/00ad9ch2
Kontponbnas padora Ne3 no

50 TeMe "OCHOBHBIC KJIaCChI 10.03 bubmorexa LIOK

. ' https://m.edsoo.ru/00ad9ela
HEOPTraHWYECKUX COCTMHECHUI
51 IlepBble NONBITKH 13.03 bubnuoreka ITOK
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KITaCCHU(PUKAIIUU XUMUYIECKIX
ynemenToB. [ToHstue o
rpynnax CXOIOHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Teproguueckuii 3aK0H 1
[Tepuoauueckas cucrema

bubmuoreka [JOK

52 17.03
XUMHYeCKuX djemenToB /1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonpl, rpymmsl, 20.03 bubnuoreka [IOK
TO/ITPyIITIbI ' https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB 24,03 bubmuorexa [JOK
aTOMHBIX saep. M30Tonsl ' https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX
55 000JI0YEK aTOMOB 3JICMEHTOB 27.03 bubmuoreka [JOK
[Tepuoanueckoii cucremsl /1. ' https://m.edsoo.ru/00ada6bc
H. Menpeneera
Xapakrepucruka
XUMHUYECKOT0 3JIEMEHTA 1O €T0 Bu6 10K
noIMoTeKa
56 MTOJIOXKCHHIO B 7.04
. https://m.edsoo.ru/00ada824
Ilepuonnueckoit cucreme /1.
. MenneneeBa
3nauenue [lepuoanueckoro
3aKOHa ISl Pa3BUTHUSI HAYKU U
57 MPaKTUKU II[) H. Men eJi::{eB 10.04 bubmorexa [IOK
paieTien. A 7 8 ' https://m.edsoo.ru/00ada96e
— y4€HBIi, negaror u
rpakIaHUH
DIIEKTPOOTPHULIATEIIBHOCTh
aTOMOB XUMHYECKUX
58 14.04 bu6mmoreka [JOK

anemeHToB/ Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/00adaab8
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bubnuoreka [JOK

4! 17.04
59 OHAIXHMHHCCKAACBAD . https://m.edsoo.ru/00adac34
60 KoBanenTHasnonspuasxumuye 1 21.04 bubnuoreka [IOK
CKasiCBS3b ' https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHEN ONIIpHAsIXUM 1 24,04 bubmmoreka [TOK
HYECKAACBA3b ' https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 C 1 28.04
TETEHbOKHCIICHHA https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO- 1 5.05 bubmuoreka [JOK
BOCCTAaHOBHTEIbHBIEPEAKIIUH ' https://m.eds00.ru/00adb076
64 Oxucnurenu u 1 12.05 bubmuorexa [JOK
BOCCTaHOBHUTEIIHN https://m.edsoo.ru/00adb076
Kontponbnas padora Ne4 o
bu6mmoreka [JOK
65 Teme «CTpoeHHe aToma. 1 19.05
https://m.edsoo.ru/00adb486
XUMUYECKASICBI3h)»
PesepBHblit ypok. O60011eHNE bubnuoreka ITOK
66 . 1 15.05
U CHUCTeMaTHU3allusl 3HaAHUI https://m.edsoo.ru/00adb33c
PesepBHblitl ypok. O60011eHNE bubnuoreka LIOK
67 . 1 22.05
M CHUCTeMaTu3anus 3HaHUHN https://m.edsoo.ru/00ad9cb2
PesepBHblit ypok. O6001meHune bubmmoreka [TOK
68 . 1 26.05
U cUCTeMaTHU3alus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

10 TIPOTPAMME
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9 KJIACC

Ne KosauvecTBo4yacoB
Be HMaTan3 DJIeKTPOHHBIEU(PPOBHLICOOPA30
n | Temaypoka Kontpoabubl | IIpakTnyeck y P p P
er YeHHUs BaTeJIbHbIEpPeCypChl
/ epaloThl nepadoTbl
I 0
ITepnonnuecknii 3akoH. [lepuonnueckas
bu6nunoreka [JOK
1 cUCTEMA XMMUUYECKUX 31eMeHTOoB /J[. W. 1 3.09
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XHMHYECKHX 3JICMEHTOB IEPBBIX TPEX 1 6.09 bubmmorexa [{OK
P P ' https://m.eds00.ru/00adb6b6
MepHoJI0B
3 Knaccudukanus u HoMeHKIaTypa 1 10.09 bubmuoreka [JOK
HEOPTraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Buapl XuMHU4eCcKOU CBSI3U U THUIIBI 1 13.09 Bbub6munoreka [JOK
KPUCTAUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme
5 «IToBTOpenue u yriayOneHne 3HaHUM 1 1 17.09
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiiacca
6 Krnaccudukarnus XuMHYECKUX peaKiui 1 20.09 bubmuoteka [JOK
10 pa3IUYHbIM IIPU3HAKAM ' https://m.edso0.ru/00adbcbO
IIonsATHE O CKOPOCTH XUMHUYECKOU
7 eaxkuuu. [1oHATHE O TOMOI€HHBIX U 1 24.09 Bubmiorexa IIOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
8 DaxTopsl, BAUSIONIME Ha CKOPOCTH 1 27.09 Bubmorexa HHOK
pbl, . p ' https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEAKIIUU U MOJIOKEHUE
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XUMHYCCKOI'0 paBHOBCCH

XMMHYECKHE CBOMCTBA, MOJy4YEHUE,

9 OKHCIUTEIBHO- 110 Bub6nunoreka [JOK
BOCCTAHOBUTEIbHBIEPEAKIINU ' https://m.edsoo.ru/00adcade
Teopus 2AEKTPOTUTHUECKON

10 nccorranui. CUiIbHBIE U CI1a0bIe 4.10 Bubmorexa HOK
a THATIH ' https://m.edsoo.ru/00adcd68
AJIEKTPOITUTHI

bu6mmoreka [{OK
11 HonurleypaBHeHUSIpeaKINA 8.10
yp peak https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAaHUII B CBETE IIPEACTABIECHNI 00 11.10 Buomorexa HOK
. P ' https://m.edsoo.ru/00add5d8
AIEKTPOTUTUIECCKON JUCCOIUAITITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUAN 00 DIEKTPOIUTUUYECKON 15.10 Bubmorexa HOK
p p ' https://m.edsoo.ru/00add8b2
IUCCOLINAIINT
bu6mmoreka [JOK
14 [TousTue o ruapomseconei 18.10
b https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O000meHre 1 cucTeMaTu3aluI3HaHui 25.10
B H https://m.edsoo.ru/00addd12

16 ITpaktnueckas padora Ne 1. «Pemenue s 11 bubnmnoreka [HOK
DKCIIEPUMEHTAJIBHBIX 3a/1a49» ' https://m.edsoo.ru/00addbfa
Kontponbnas pabora Ne2 o reme

17 «IIIEKTPOIUTHYECKAS JUCCOLIUALNS 22.10 Bubmiorexa HOK

P g HHATHA. ' https://m.edsoo.ru/00addecO
XHUMHYECKHUEPEAKIIUN B PACTBOPAX)»
O011ast XapakTepPUCTHKA FaJIOT€HOB.
18 XI/IMI/I‘IGCKI:/IC CBgﬁCTBa Ha IIpUMeEpPE 8.11 Buomorexa HOK
pumep ' https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoxa. ConsiHast KHCIIOTA, 1911 bu6mmoreka [JOK

https://m.edsoo.ru/00ade104
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MIPUMCHCHUC

[Tpaktuyeckas padora Ne 2 o Teme

bu6mmoreka [JOK

20 | «lTomyueHne COISTHOM KUCIOTHI 15.11
yi - N ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOHCTBY»
Beraucienus mo ypaBHEHUSAM
21 | XUMHYECKHX PEAKIHH, €CIIH OJUH U3 19.11 bubnmorexa I[OK
PEAKIIH, A ' https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO61mas xapakTeprcTUKa JIeMEHTOB 92 11 bubnmoreka [JOK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
AnnoTporrHbie MOIU(PUKAIIUN CEPBI.
23 HaXO)Kp CHHUE CEPBI I/I(beé coe I/IHe]iII/Iﬁ B 26.11 bubnnorexa [OK
A p VI[ ' https://m.edsoo.ru/00ade64a
npupojie. XUMHUECKHECBOHCTBACEPHI
24 CepoBogopo, cTpoeHue, Gu3ndeckue u 2911 bubnuoreka [JOK
XHUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcnppl cepsl. CepHasi KUCIIOTA,
25 | (usHyeckue u XUMHUYECKUE CBOMCTBA 3.12 bubmorera [OK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHYECKUE PEAKIIUH, JIEKALTUE B
OCHOBE MPOMBIIIIEHHOT O croco0a
26 MTOJTyYEHHS CEPHOM KUCIIOTHI 6.12 bubmmorexa [OK
yi p ’ . ' https://m.edsoo.ru/00adec8a
XHUMHAYECKOe3arpsI3HEHUEOKPYKAFOTIIEHC
PEIbICOCTMHEHUSIMICEPBI
97 Brrunciienue MaccoBOM 40N BBEIXO/a 10.12 Bbub6nunoreka [JOK
MPOJYKTA PEaKLUU ' https://m.edsoo.ru/00adec8a
OO61mmas xapakTepucTruka 31eMeHToB V A-
28 rpymnmsl. A30T, paCIpOCTPAHEHHUE B 13.19 bubnmnoreka [HOK

npupoze, GU3NIecKue 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (I)I/I3I/I‘ICCKI/IG 1 XUMHWYCCKHEC

Bbu6nunorexa [JOK

29 . 17.12
CBOMCTBA, OJIyYEHHE U TPUMEHEHUE https://m.edso00.ru/00adf004
[TpakTruueckas padora Ne 3 o Teme

30 | «Ilonmyuenne amMmmMuaKa, H3y4eHHE €TI0 20.12 bubnnorexa [IOK

3 v » YT ' https://m.edso00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTa, €€ U3HUECKUE U 4.1 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 obpenuit 27.12 bubnnorexa I[IOK
YAOOP ' . ' https://m.edso00.ru/00adf518
XUMHUYECKOE3arpsi3HEHUEOKPYKAIOIIEHC
peABICOCAMHEHUSIMUA30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHas[ KI/ICJ'I((i))Ta (bq)prl)m(qe?:me u 10.01.25 bubnuorexa [IOK

P o R https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOyUYECHUE
Hcnonws3zoBanue GocharoB B kayecTBe
MUHEPATBHBIX YIOOPEHUN. bubmuoreka [IOK

34 . 11.01
3arpsizHEHUETTpUpOoAHOKcpeapiPochaTam https://m.edsoo.ru/00adfc20
u

35 VYrnepon, pacupocTpaHeHUE B IPUPOJE, 14.01 bubamnoreka LIOK
busznyecKue 1 XUMUYECKHE CBONCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcuppl yriuepona, ux Gu3nuecKue u

36 XHUMHYECKHE CBOMCTBA. DKOIOTHICCKHUE 17.01 bubmoreka [JOK
MpOOJIEMBI, CBSI3aHHBIE C OKCHIOM ) https://m.edsoo.ru/00adfebe
yriepona (1V)

Bbub6munoreka [JOK
37 | VYrompHas KACIOTa U €€ CONN 21.01

https://m.edso00.ru/00ae006¢
38 | IlIpaktuueckas pabota Ne 4 mo Teme 24.01 bubmuoteka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"IlonmyueHne yrieKucioro rasa.

KauectBennast peakius Ha KapOOHAT-
"

https://m.edsoo.ru/00ae027e

HOH
[TepBoHaYaTBHBIC TTOHITHS 00

39 OpraHMYeCcKUX BEIIECTBAaX KaK O 28.01 Bubmiorexa HOK

p m ' https://m.edsoo.ru/00ae054e
COEMHEHUSX yriepoaa
bu6nunoreka [JOK
40 Kpemuuii u erocoequHeHus 31.01
p A https://m.edsoo.ru/00ae080a
[TpaxTrueckas padora Ne 5. Pemenue

41 | PKCTIEPHMEHTAILHEIX 3371l 110 TeMe 4.02 bubnmnoreka [HOK
«Bakuelne HeMeTaUIBI U UX ' https://m.edsoo.ru/00ae0bf2
COEIUHEHUSD)

KonTtponbnas pabora Ne3 o treme
42 «Baxueiimine HeMeTaIbl U UX 7.02 Bubmiorexa HOK
' https://m.edsoo.ru/00ae0el8
COCIIHEHUS»
OO61mas xapakTeprucTUKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB. BuG 10K
HOINOTEKA
43 Merammuueckas cBsI3b U METaJIMIECKas 11.02
. https://m.edsoo.ru/00ae103e
KPUCTAJUTHYECKAas PEeIIETKa.
dusnyeckrecBoiicTBaMETaIIIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMHUYECKUI PSII HAIPSHKEHUI 14.02 Bubmzorexa IOK
p p p ' https://m.edso0o.ru/00ae1156
METAJIJIOB
OO61mue crocoObl MOTYYSHHS] METAJLIOB.

45 CnnaBbl. Beruncnenus no ypaBHEHUAM 18.02 bubmuoreka [IOK
XMMHYECKUX PEAKIMM, €CIIH OJUH W3 ' https://m.edso00.ru/00ae1156
peareHToB COACPKUT MIPUMECH

bubmnorexa IIOK
46 | TlonsiTHE O KOPPO3UUMETAIIIOB 21.02 1

https://m.edsoo.ru/00ael1278



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bu6nunoreka [JOK

47 25.02
[enoumpremeraet https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
28.02
48 | OKkcuIbl M THIPOKCHIBI HATPUS U KIS httos://m.edsoo.ru/00ae14b?
[IlenouHo3emMenbHbIC METAILITBI — bubmuoreka [JOK
49 . . 4.03
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ae15e8
bubmoreka [[OK
50 | BaxsneimmecoemHEHUSIKAT 7.03
HEHHH AHHCHIDIRAIR I https://m.edso00.ru/00ae15e8
51 | OO0oO0IeHre U cUCTeMaTH3alUsI3HaHU T 11.03
JKEcTKOCTh BOMBI M CITOCOOBI €€ bubmuoteka [JOK
52 14.03
YCTpaHEHUS https://m.eds00.ru/00ae1886
[Tpaktuyeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTh BO/IBI U METO/IBI €€ 18.03 bubmmorexa LOK
| A A ' https://m.edsoo.ru/00aelae8
yCTpaHCHHS
bu6mmoreka [JOK
54 An 7| 21.03
FOMMIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCUIA U bubnmnoreka LIOK
55 25.03
TUJIPOKCHU 1A https://m.edsoo.ru/00aelc64
bu6munoreka [JOK
56 | Xeneso 28.03
. https://m.edso00.ru/00ae1d86
57 Oxcupl, THaApOKCH b U comu xene3a (11) 8.04 bubnmnoreka [HOK
u xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 | OO0oO0ImeHre U cucTeMaTH3aUusI3HaHUH 11.04
[TpakTrueckas padora Ne 7. Pemienue
gg | PKCTEPUMEHTAILHEIX 33711 10 TeMe 15.04 bubnmoreka [HOK
«BakHenme MeTajjibl U UX ' https://m.edso00.ru/00ae3de8
COCTMHECHHMS
60 | BerauciaeHHs M0 YpaBHESHUAM 18.04 bubnmoreka [IOK
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XUMHYECKUX PEAaKLUH, ECIIN OUH U3
pEareHToB J1aH B U30BbITKE WIN COACPIKUT
PUMECH.
BrruncnennsamMaccoBoiA0IMBBIXOAIIPO]

https://m.edso0.ru/00ael1750

YKTapeaKInu
61 O00011IeHE U CUCTEMATU3alUA3HAHUN 1 22.04
KontponbHas padora Ne4 o teme
62 | «Baxuelme MeTaLTBI U UX 1 25.04
COCJIUHECHU S
BemecTBa 1 maTepuanbl B TOBCEIHEBHOM bu6mmoreka [JOK
63 1 29.04
JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHYECKOe3arps3HEHUEOKPYKAIOIIEHC bubnmoreka [HOK
64 1 6.05
penabl https://m.edso00.ru/00ae4270
65 Ponb XuMum B pelieHuH SKOJIOTHISCKUX 1 13.05 bubnmnoreka [HOK
pooIeM ' https://m.eds00.ru/00ae4270
Pe3epBHbIii ypok. O60011eHNE 1 bubnuoreka IIOK
66 . 1 16.05
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
PesepBHblit ypok. O60061eHNE 1 bubnmnoreka LHIOK
67 . 1 20.05
cUCTeMaTHu3alys 3HaHUU https://m.edsoo.ru/00adb33c
PesepBublit ypok. O0o0menue u bu6mmoreka LIOK
68 . 1 23.05
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.
AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemienue)

» Xumus: 8- kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€¢ U3gaHue, nepepadoTaHHoe,
8 knacc/ I'abpuensa O.C., Octpoymos WN.T'., CnaakoB C.A. AKioHepHOe

obmectBo «M3marenbcTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



[IOKYMEHT MOAMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUMUNAJIbHOE BHODKETHOE OBLLIEOBEPA30OBATEJIbHOE
YYPEXXAEHUE CPEQHSASA OBLLLEEOBPA30OBATEJIbHASA LLUKOJIA C. AYBOBOE
OOBPUHCKOIrO MYHULIMMAJIBHOIO PAOHA JIMMNELLKOW OBJIACTH,
Mpuropogosa Jltoamuna MuxaiinosHa, upektop

20.09.24 08:27 (MSK)

Ceptudukat EO30ED3CE074A21F7B86D3E16D96F48D




