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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepaibHOl paboueil mporpammbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M pa3BUTHUA OOYYaIOIIUXCS CPEACTBAMHU Y4eOHOIro
MpeaMeTa, YCTaHaBIINBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUIsi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TJI00ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAa/l B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHedYMBalOTCs CrerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIIaJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICYEHHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buomnorus. 5—7 kinacce» u «dusnka. 7 Kimaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TNpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IPUHATHIO PELICHUU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JOBEKa. XUMHSI B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U Cl0KHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUUeCKHe ypaBHeHusa. Kiaccudukanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOU MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUH, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lesieHHs CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEPIKHEBBIX).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BenlecTBo. Haxoxkaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenue xkucinopoaa. CrocoObl



MOJYYEHHs] KHUCJIOpOJa B Ja0oparopud U MOpOoMbIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOIU(GUKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4eloBeKka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue HW XHUMHYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE ¢ oOpasllaMu OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



uccieoBaHe 00pa3lOB  HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpah3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAs CBSA3b.
OKHCcANTETLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3nYeCKUil CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTHA Hayku U npaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JIJISl OT/AEJBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: Gporocunres, aApixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAIIUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. Ilonsatue o xkaranuze. lloHsiTe 0 XUMUYECKOM paBHOBeCHMU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUi C  HCIOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUS PEeaKIMiA HOHHOTO OOMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCICIOBAHUE BJICKTPOIPOBOJTHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue ocaaka, BBIJIEJICHHE Tas3a, oOO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTtBa. OKCHABI CEpbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Qu3nueckne ¢ XUMUYECKHE CBOHCTBa (0Omume Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cynb(dar-uon. Haxoxmenune cepbl W €€ COCIMHEHHWA B MPUPOJe. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, TOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWe HUTPATOB U COJIEM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalolel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIeCKUe U XUMUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MoAu(UKAIIMKM, PACIPOCTPaHEHUE B TNpuUpojae, (U3MYecKne U XUMHYECKUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha >KUBBIE OpPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa riaoOalbHOrO TMOTEIJICHUS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34UCTBE.

[lepBoHavabHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoze. OOmme mnpenactaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEINIBHBIX MATEPUAJIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYyTIMBaHUs caxapa IMoj JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coeIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOJIEMCTBUE KOHIIEHTPUPOBAHHOW A30THOU KHCIJIOTHI C MEBIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MolydeHue, coOMpaHue, paclio3HaBaHUE U U3Yy4YECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl U UX COSIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METAJUIOB. MeTtamndeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTallb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, cTpoeHHE artoma, HaxoxiaeHue B mnpupoae. duznueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M cosn kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJIbLHs, aIIOMUHUSA, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb mpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npobJieM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'O IIUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJHHUKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIINYECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2)rpamaaHCKOro BOCIIMTAHUA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIPOIlECCe OTOW y4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIUTAHMS

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHuUsl ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJAE KaK HCTOYHHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 6€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTAMH HU3YUYCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MIPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbI W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IINYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) TI0
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3ECHTALHNIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBJICHHOW IIE€JM, YMEHUE
UCIIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTBI, IPEIaraéMble B yCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 ki1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPUKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJsIpHAsh KOBAJCHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noxarpynna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, 00IIee YUCIO0 IEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIIEPAIMN MBICTUTEIBHON JEATCTLHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHE, MOJICIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYCHHIO W COOUpPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKIUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIMHEHHUM 1o (opmyiaM, BHUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OOJbIIME MEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0JaTh  MpaBuUjia  MOJb30BaHUWA  XUMHYECKOW  MOCyAOM U
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHMH, TOATBEP)KIAIOIINEC  KAdYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAaHNE, SKCICPUMEHT (peajbHbIM W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemrecTBa 1 XuMU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro o pasneny 20
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.eds00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837¢c
24 OcCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKUX djemMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Pa3zgen 1.BeniecTBO U XUMHUYECKHE PeaKIUU

[ToBTOpenue u yriydsieHne 3HaHUH

1.1
OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca

KoanyecTBo 4acos

K
Beero OHTPOJIbHbIE
padoThI
5 1

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B i 16
AKHEHIINE METAJUIBI U UX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pazgen 4.Xumus 1 oKpy:Kamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAaX MO3HAHUS B XUMUH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTrueckas paborta Ne 1 «IIpaBwiia paboThI
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 1 bubnmnorexa [IOK
paTop P patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 1 bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie M CIIOXKHBIE BEIIECTBA 1 bubnnorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUECHUE 1 bubnnorexa [IOK
YApROS ¥4 https://m.eds00.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmorexa [IOK



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumudeckasi popmyna. BaleHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosnbs. Mossipras bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUSA IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koandecTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
8 P > SAMCIHEHIL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIlus 3HAHUH
20 KonTponbnas pabora Nel no teme «BemiectBa bubnuoreka [IOK
U XUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IPOCTOE Beﬂy:CTBO bubmmorexa [JOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peak Ul OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHCI0po/ia B

bu6mmoreka [IOK

23 0 .
N1abOpATOPHH H NPOMBIIIICHIOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOH peaKIuu,
24 MOHSTHE O TEPMOXUMHYECKOM YpaBHEHUHU bubmorexa LOK
p P . https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKIIHSIX
TomnmuBo (HedTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 : a, CIIOCOOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonyuenne u cobupanue KuciIopoaa bubmorexa HOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 duznyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
e oHp poaa, hitps://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ff0d542e
33 Brruucnenus o00b€Ma, KOTUYECTBA BEIIECTBA bubnmuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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

rasa 1o ero M3BeCTHOMY KOJIUYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
peaKiiH Hi‘ OCHOBE 3AKOHa ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIECHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHuil. [loHaTe 00 MHAMKAaTOpax httos://m.edsoo.ru/ffod59e2
Bopna kak pactBoputens. HacbleHHbie U
37 He}?acm epHHme paCTBO Bl Mat:I::OBaﬂ oJIst bubmmorexa [JOK
B P PEL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpurotoBiieHHE PaCTBOPOB C OMPEAETEHHOMN bubmmorexa [JOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX Bubmmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



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

45 [TonydyeHnue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
B . https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX dNieMeHTOB. [ToHsTHE O Tpymmax bubmmorexa [OK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cucTeMa XMMU4YecKux annemeHToB /1. U bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmmorexa LOK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX SIIEP. bubnuotexa [JOK
N3otonst https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

57 a3BUTHS HAyKu U npakTtuku. J1. H. 1
f\)/[eHI[eJIeeB y—K y‘léHiIfI, nenar{)[r U TpakIaHuH hitps://m.eds00.ru/00adad6e
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnnoreka [HOK
XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiirecias cosb 1 https://m.edsogru/OOadac34
60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b 1 bubmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOJIIpHAs XUMUYECKas CBSI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH okucneHHS 1 https://m.edsogru/OOadanS
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmmorexa LHOK
https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnoreka [JOK
atromMa. XHUMHUYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cHCTeMaTHu3alus 3HaHuH https://m.edso0.ru/00ad9ch?2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3akoH. [lepuoanueckas
bu6nmoreka [IOK
1 CUCTEMa XMMHUYECKUX AeMeHToB [1. U. 1
https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
p P https://m.edsoo.ru/00adb6hb6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka LJOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOW CBS3U U THUIIBI 1 bubmuoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o reme
5 «IToBTOpEHUE U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubmmnorexka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOM pEaKIUK.
7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @®akTophl, BIUAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALIUY. bubmuoreka [JOK

10
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakInn bubnnorexa LHOK

yp peaxil https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B CBETE IPEACTaBICHUI 00 Bubmaorexa ITOK
ped . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUNA 00 DIIEKTPOIIMTHUECKON buGnuorexa [IOK
pea p https://m.edsoo.ru/00add8b2
JIUCCOLIMALIAN
14 [TonsaTHEe 0 rUApOIU3E COJIEN buGnuorexa [IOK
P https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
m & https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «IIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa LOK

p a AT https://m.edsoo.ru/00addecO
XUMUYECKUE Peakllui B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnmnorexa [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTA,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa HOJIYUYEHHUE bubnnorexa [JOK

’ yd ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HOJ’Iy‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edso0.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa LIOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOIU(DUKAIINH CEPHI.

23 Haxo>1<p €HHE cephl Hq;é coe I/IHCI;)-II/II‘/'I B bubmmorexa LIOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBojnopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUe bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE

26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOTyYSHUS Bbu6motreka [IOK
CEPHOU KUCJIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpebl COeMHEHUSIMHU CEPhI

97 BrruncieHue MaccoBOM JTOJIH BEIXOJA bu6mmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-

28 rpyInbl. A30T, pacIpoCTpaHEHHE B IPUPOJIE bubmorexa LIOK

PYHIIEL » pactipoctp B PHpOE, https://m.edsoo.ru/00adeeab
(du3nyecKre ¥ XUMUICCKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOWCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u but6mmoreka [IOK
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XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATHHBIX YIOOPEHUH.

bu6nmmoreka [IOK

32 XHUMHYECKOE 3arpsA3HEHNE OKPYKaAOIIEeH https://m.edsoo.ru/00adf518
Cpeabl COeIMHEHHMSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HYECKUE U XUMHUCCKHE bubmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJyYCHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAJIbHBIX yI0OpeHHil. 3arps3HeHne bubmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 Yrnepon, pacnpocTpaHeHue B IPUPOJIE, Bbu6mmoteka [JOK
(hU3UYECKre U XMMUYCCKHUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubnuoreka [{OK
poOJIeMBbI, CBSI3aHHBIEC C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(Iv)
N bubmuoreka [IOK
37 ¥/TOMbHA KHCTOTA H €€ COMt https://m.eds00.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "TTosrydeHne yriIeKUCIIoro rasa. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kapOoHAT-HOH"
39 IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEUHEHUSAX YIIIEPOIa https://m.edsoo.ru/00ae054e
. bubmuoreka [{OK
40 Kpewnuit ut ero coeauHeHis https://m.eds00.ru/00ae080a
41 ITpakTruyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJla4 IO TCME

https://m.edsoo.ru/00ae0bf2
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«Baxuelnime HeMeTaUIbl U UX COCOIUHEHUS

KontponbHas padota Ne3 no teme

bu6nmoreka [IOK

42 «Baxuelinime HeMeTaUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO61as xapakTepuCTHKa XUMUYECKUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnuorexa [JOK
CBSI3b M METAJUITMYECKAs] KpUCTAIIINYECKast https://m.edso0.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBA METAIIIIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO01mmue criocoOb! MOTYYCHHUS METAJLIOB.

45 CmuiaBbl. BeruuciieHust o ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €U OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COACPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmorexa [JOK

https://m.edso0.ru/00ae1278
bubmmoreka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U KaTusl bbmmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubmmnorexka HOK
MarHum https://m.edsoo.ru/00ae15e8

50 Baxuelimnme coenMHEHNS KAJIbIU bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06001enre u cucTeMaTr3aIs 3HaHUA

N N bubmuoreka [{OK
52 XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS https://m.eds0o.ru/00ae 1886
53 [IpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
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"YKécTkocTb BOJBI U METO/BI €€ yCcTpaHeHus"

https://m.edsoo.ru/00aelae8

bu6nmoreka [IOK
54 AnroMuHUN
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
56 Keneszo 1
https://m.edsoo.ru/00ae1d86
57 Oxcupsl, TuIpoKcH bl U conu xxenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpaxTnueckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAJIBHBIX 3a7a4 10 TEME bubmorexa HOK
P . a https://m.edsoo.ru/00ae3de8
«BakHeHme MeTalibl ¥ MX COCAUHCHUS)
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CJIM OJIMH U3 PEearcHTOB JIaH B
60 11?136I>ITK6 WJIN COJIE )KI/ITI;I HMeCH bubmorexa HOK
Aep . p ' https://m.edso0.ru/00ae1750
BerancneHuss MaccoBOii JT0JIM BBIXOA
MIPOIYKTA PEaKIuu
61 O06o0meHre u cucTeMaTr3aIis 3HaHHHA
62 KonTponbnas padota Ne4 o teme
«BaxxHennme MeTaIbl ¥ X COSIUHEHUS
BemectBa u Matepuanbl B TOBCETHEBHOM bu6nmorexa LIOK
63
JKW3HU YeJI0BEeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOUIEN bubnuotexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHEIt ypok. O000IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae1ae8
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O600111IeHIE 1 1 bubnmnoreka HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1Ee 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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