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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPE]CNICHHE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydJaromuxcsi, ONpeaAeNsIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMHUHM HA YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B pOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(HUKOI
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI IMEPBOHAYANIBHBIX IMOHATHI XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIIQJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaKk OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAIOTCS HAa OCHOBE HSMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX AUl MUY,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAYYHBIM METOJaM TIO3HAHWSA TPU HW3YYCHHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM UM €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O00y4arOImMXCS T'yMaHUCTHUUYECKUX  OTHOLICHHH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3zoBaHus, cocTaBiseT 170 yacoB: B 8 kiacce — 102 yacos
(3 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuM B KU3HU YETOBEKA.

Xumuueckue npogeccuu.

Xumus B cucteMe Hayk. Tena u BemiectBa. PU3nyecKue CBOMCTBA BELLECTB.
ArperatHoe coctosiHue BemecTB. [IoHsTHE 0 MeTO1aX TTo3HAHUS B XUMUM. YnCThIe
BemecTBa U cmecu. CriocoObl pa3fiesieHus CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BellleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUYECKOro AJIEMEHTa B
COC/TMHEHUHU.

KonnuectBo BemecTBa. Mok, ModsipHas macca. B3auMocBs3b KOJIMUECTRA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

OuU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHu.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX peaKIui (CoequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH IMOCYA0M, mpaBuiaMu paboThl B 1abopaTopuul U
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 00OpPYA0BAHUEM, U3yUYEHHUE U OIKMCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOM) SBICHUMN, HAOMIOACHNE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKMX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3yYeHHE CIIOCOOOB pa3/ICICHUs] CMECEi: ¢ MOMOIIBI MarHuTta, (puiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUUIAIMS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHMS MAacChl, CO3JaHHE MOJIeJIe MOJEKYJ
(1rapocTep>KHEBBIX ).

Kpamxkoe 3uaxomemeo ¢ npogheccueil nabopanma xumuueckotul 1abopamopuu

BaxxHejilne npeacTaBuTe/ Il HEOPraHMYeCKUX BelllecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3jIeMEHT U MPOCTOE
BemiecTBo. Haxoxmenwe kuciopoja B MNpupoae, (HU3NUECKUE M XHMHYECKHUE



cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHUsT KUCIOpoJa B Ja0OopaTopuu ©  NOpOMbIIUIEHHOCTH. Kpyrosoport
KHcIopoa B mpupojie. O30H — aioTponHas MoAU(pUKAIUS KUCIOPOaa.

Kpamxoe onucanue npouzsoocmea 340 « Camapckutl KUCIOPOOHDBLU 3600

TermioBoit >PGeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Kpamxkuii 0630p npogheccuu xumura-skonoea.

Bonopon — nsnemMeHT u mpoctoe BemecTBO. HaxokaeHue Boaopoja B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBOMcTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoJie U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJ.

3nakomecmeo ¢ npogheccueit 1a6OpaHmMa XUMUYECKO20 AHANU3A

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukamms
OKCUJOB:  coyieoOpa3syromniye  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuaoB. Pusznueckue H XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W  HEPACTBOPHUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. DPU3MYECKHE U XUMHYECKHE CBOWMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciIOoT. Psanm axktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa comneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M W3YYEHHE CBOWMCTB KHUCIOpOJa, HaOJ0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMH OKCHIAOB H
ONMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), HAOJIOAEeHUE 00pa3OB BEIECTB



KOJIMYECTBOM | MOJb, HCCIETOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHCTBUAE BOJBI C METa/IaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUICOMATEPHUATIOB),
uccienoBaHue  oOpa3lOB  HEOPraHWYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyenue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJIHU, PEIICHUE
AKCIEPUMEHTANbHBIX 3ajlady 1o TeMe «BakHelnine KiIacCchl HEOPraHMYEeCKHUX
COCIMHECHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[lepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHYECKUX AJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpHOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3meMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04e€K aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro NMoJiokeHuto B Ilepuonnueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajudyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUAX
AJIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld H
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, IPOBEICHHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakivu pa3ioKeHUs, COCTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSTUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIW],
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIC TMOPOIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Xumuueckue npouszsoocmea Camapckoi odracmu.Cpeonue cneyuaibHvie
yuebuwvie 3a6edenus u BY3vi 0ns nonyuenus xumuueckux cneyuaibHocmet.

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX TMEPUOJOB, KalMs, KalblLHMs U HUX
COCIMHCHUH B COOTBETCTBHHM C IIOJIOKEHUEM »3JIEMEHTOB B Ilepmognueckon
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOM PELIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil o pa3InyHbIM NMpU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEaKIHMH BEIHIECTB, MO TEIIOBOMY 3(P¢eKTy, IO
M3MEHEHUIO CTETIEHEN OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHUYECKUE
YpPaBHEHUS.

[lonsitue o ckopoctu xumuyecko peakuuu. [lonsTre 00 oOpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusix. [loHsTHEe 0 TOMOIreHHBIX U TreTepOreHHBIX



peakuusax. [lonarue o karamusze. IloHATHE 0O XUMHUUECKOM paBHOBECHHU. DAKTOPBHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKONW pEaKkIMu W TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

00O «Hoeokyubvluesckutl  3a600 Kamauuzamoposy - KpynHeliuiee
cneyuanuzuposanHoe  npeonpusmue  Nno - NPOU3BOOCMEY  Kamaausamopos.
Camapckuil 3a600 Kamaniuzamopos.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIMid €  HCMOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONTUTAUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuueckoi cBs3u. Crenens auccorumanuu. CUiabHbIE U C1abble dJIEKTPOJIHTHI.

Peakiiuu nonHoro oOMeHa. Y cloBus MPOTEKaHUST pEaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIIOT,
OCHOBaHMUW W COJiek B CBETEC TMPEJCTABICHUH 00 DSJIEKTPOIUTHUYSCKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIUH
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOTHOCTU
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3BMOHO  MCIIOJIB30BAaHME BHUJIEO MAaTEpUaAJOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TNPOTCKAHWS  peaKIuid  HOHHOTO  OOMEHa
(oOpazoBaHMe oOcajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiMu pas3joKeHHUs, COSUHEHMS), PACIO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBKD KAYE€CTBEHHBIX pEaKIUMid HAa HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a/a4.

HeMeTasjibl M X COeTUMHEHUS

OO6miass XapakTepucTHKa TajgoreHoB. (OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIe cTeneHru okuciaeHus. CTpoeHrne M (QU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpHUMEpPE  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEeMeTallJlaMH, Iejaodyamu). XJIOPOBOJOPOI.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMEHeHHe. [leicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeulue XJIOpUAbl U UX
HAaXOXJICHHUE B IPUPOJIE.

Dapmayesmuieckas NPOMblULIEHHOCMb CAMAPCKOU 00acmu



O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHU okucieHus. CTpoeHue U (PU3NYECKHUE CBOWCTBA
MIPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMN KHCIOPOJa
U cepbl. XUMUYECKHUE CBoMcTBa cepbl. CepoBOJOpPOA, CTpOEHUE, (pu3ndyeckue u
XUMHuYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHUJIOB.
CepHast kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBa (00IIHME Kak
MpeACTaBUTEN KJlacca KHUCJIOT M crernudpuueckue). XHUMHUYECKHE pPEeaKIlu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTHI.
[Tpumenenue cepHoit kucaoThl. CoMu CEpHON KUCIOTHI, KAU€CTBEHHAS PEaKIIHs Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

AO «lIlpomcunmesy - npoussooumenv cepuou kuciomsl 6 Camapckou
oonacmu

OO6mast xapakrepuctuka 31neMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHU OKUCIEHUS. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
dbuzndeckue U XuMru4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3MYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue U npuMmeHenue. Coiam aMMOHMS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (pU3NYecKrue W XUMUUYECKHEe
cBoiicTBa (0OIlIMe Kak TMpeJCTaBUTENs Klacca KUCIOT M chenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCTBE MUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIoIel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3ayxXa, MOYBbl W Boao&éMoB). docdop,
ajutoTporHbie Mogudukanmuu Gocdopa, GuU3MUECKHe W XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3HdIecKue U XUMUUESCKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

ITAO «KytibviwesAszom», TIAO « TorvammuAszom» - eedywue xumudecxue
komnanuu Poccuu

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIC
MOAM(UKAIIMKA, PACTIPOCTPAHCHHE B TMpuUpoae, (U3MYecKne U XUMHUUYECKHE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoaa B mpupojae. OKCuabl yriiepona, ux
duznueckne W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIyYEHUE U TMPUMEHEHUE. DKOJIOTMYECKHE MPOOJIEMBbI, CBA3AHHBIE C OKCHUJIOM
yriepogaa (IV), rumore3a rio0adbHOrO MOTEIUICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKHEC M XUMHUYCCKHE CBONCTBA,
MOJIyYeHHEe W TpuMeHeHune. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.



Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HEPTh),
MNPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BAKHBIX BEUIECTBAX: KUpax, Oeskax, yrieBogax — U ux
pojiM B KM3HM 4elOBeKa. MarepuaabHOE €IUHCTBO OPraHMYeCKUX U
HEOpPraHMYEeCKUX COeAMHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, NOJy4€HHUE W
npuMmeHenne. CoelMHEHUs KpeMHHs B mnpupoje. OOmmMe mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKaTBl, UX UCIOJb30BaHHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelue crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobrembl 0e30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

3a600 «Camapckuii Cmpou@apgpopy

Xumuueckuit IKCnepumenm:

u3ydyeHre o0pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
NIPOBE/IEHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIO/IeHUE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxarouue (U3NYECKUe W XUMHUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUH (BO3MOYKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHME C 0Opa3lamMu XJOpHUIOB (TaJOreHUJ0B), O3HAKOMIIEHHE C
oOpaslaMu cepbl M €€  COeOUHEHUsSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJICOMATEpUaJIOB), HAOMIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa Ioj JeHCTBUEM
KOHUCHTPUPOBAHHOW CEPHOM  KHUCJIOThI, M3YYCHHUE XHUMHUYECKUX CBOMCTB
paz0aBICHHON CEPHOM KHCIIOTHI, TPOBEACHNE KAYECTBEHHOM pEeakInK Ha Cyibdar-
WOH U HAOJIOJeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoOWicTBaMU a30Ta, (ochopa U HX COeqUHEHHH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (pocopHBIX ymoOpeHui, moiaydeHue,
cobupaHue, paclo3HaBaHWE U U3YYEHHE CBOICTB amMMHaka, IpOBEICHHE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO HCITI0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHUE Mojenen
KPUCTAJUIMUECKUX pPeIETOK anMmasa, Trpaduta, (ynaepeHa, O3HAKOMIICHHE C
IIPOLIECCOM  aJCOPOIMU pPAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3YyYEHUE
CBOMCTB YTJIEKUCIIOTO Tra3a, MPOBEJCHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT U
CWJIMKAT-UOHbBl M M3YyYEHHE IIPU3HAKOB UX IMPOTEKAHUS, O3HAKOMJIEHHE C



NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelme HeMeTamIbl U UX COCAUHECHUS .

MeTta/uibl M UX COCAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
uxX nojioxeHus B llepuoamueckon cucreme xumudeckux isneMeHtoB J[. H.
MengeneeBa u ctpoeHus aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAass  pEIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHuil metanoB. dusnyeckue 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOpPpO3WHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, NIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B Ileproamyeckoil cucTeMe XMMUYECKUX
sanemenToB JI. M. MeHaeneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamwus). OKCUAbl U
TUAPOKCHABI HaTpuss MW Kanus. [IpuMeHeHHe IIENOYHBIX METAUIOB U HX
COECIMHEHUH.

[[leouyHO3EMENIbHBIE METAJUIBI MarHMil W KaJbIUW: TOJIOXXEHUE B
[Tepuonuueckoin cucreme xumuueckux 3jieMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Ipupoie. PU3nyeckue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kanplmsa. Bakneimume coeauHeHUs Kanblus (OKCHJI, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHHUS.

ANOMUHME: OJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Puszndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
AJTIOMUHUS.

Keneso: monoxenue B [lepuoguueckoi cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHUE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCcHabl, THAPOKCUIbI U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBa U TIOJIyUYCHHE.

3a600 «Memannype» 6 Camape

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHIA
KaJIbLIUS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLECCA TOPEHHUS XKejae3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJECOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIIM{ HAa MOHBI: MarHus, KajblMs, aJlOMUHUS, [IUHKA, JKEJe3a
(I u xenesa (1), mequ (I1), HabGIOACHUE W ONTUCAHKE MTPOIECCOB OKPAIIMBAHUS



IJIAMEHU WOHAMHM HATpWs, Kamus MW Kaiublusd (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
Y TUAPOKCHA [TIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Bakuewrme
METaJUTBl M X COCTMHCHHUSI.

XuMHSA U OKpY:KaLIas cpeaa

BemecrBa u Marepuassl B IIOBCEIHEBHOW >XM3HM 4elloBeka. be3omacHoe
WCITOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObITy. [lepBas momompb mpu
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XVWMHYECKOE 3arps3HCHHE OKPY)KAIOIICH cpenbl (MpeaciibHas JTOMyCTUMAst
KOHIleHTpanus BemiecTs, nainee — [1/IK). Ponb xumMuu B pemieHnn 3KOJ0THISCKUX
npoosieMm.

Xumuueckuit IKcnepumenm:

U3ydeHue oOpas3IoB MaTepHalioB (CTEKJIO, CIUIABBI METAJUIOB, MOJHMMEpPHBIC
MaTepHaIbl).

Mesxcnpeomemnuvle ceazu

Peanuzanmss MeXIpPEIMETHBIX CBSI3¢H NPU HM3YUYCHWH XMMHH B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
NOHSITHH, TaK W TIOHITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OT/CIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJelb, SBIECHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

dusznka: Marepusi, aToOM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
W30TOIbI, PaJAHMOAKTUBHOCTH, MOJIEKYJA, JJICKTPUUECKUH 3apsll, MPOBOJIHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTAILITUYECKast
pemérka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COJHIIE.

buonorusi: dbortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpATbl, TOPHBIE MOPOJIBHI,
MOJIC3HBIC MCKOIIAeMBbIE, TOTIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XUMUYECKOTO JKCIEpUMeHTa (1abopaToOpHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENATh LEJH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUCTBUM, creuudpuueckue s TOpeAMETHOM ob0macth  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYaIOIIUXCS YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PACTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHle uX 1Mo 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs ONUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYKO MAaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMAaTH3aluio, Kiaccuukaiuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ IpaBUJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCyIod |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), IPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAasd
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYID CHUMBOJHUKY JUISI COCTaBJICHHS (Qopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHWCHIBATH M XapaKTEepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCIICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS JJIEKTPOJIMTUYECKOM JHCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHil
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO JJIeMEHTa 1o ¢dopMysie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPUI-, OPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CHUCTEeMaTH3allli0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 39 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 37
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 11 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 12 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 8 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 16 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 47

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuun. Xumus B CUCTEME HaYK.
1 Ponb xumum B xu3HM yenoBeka. MHdopmanus 1 brbmmorexa [OK
L pmart https://m.edsoo.ru/ff0d210c
0 npodeccusx, CBI3aHHBIX C XUMUEH

5 Tena u Bemectra. I[lorsTHe 0 MeToaX 1 bu6moreka [IOK
MO3HAHUS XUMUU https://m.edsoo.ru/ff0d210c
[IpakTueckas padota Ne 1 «IIpaBuiia paboTs

3 B JIaOOpATOPHUH U MPUEMBI OOpaIICHUS C 1 Bubnmorexa [JOK

patop P patt https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa HOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bubmuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

b K

9 [IpocThie U cIOKHBIE BELIECTBA 1 nomotexa 10

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

10 ATOMHO-MOJICKYJISIPHOE YUCHHUE
TOMHOTMOTICKYIAPHOC ¥4 https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
11 Xumnueckas popmyia. BareHTHOCTh aTOMOB bubmmoreka LIOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJICMEHTOB
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
12 X eckas o a. Bane IIIoc aTOMOB bubmmoreka LIOK
AMUYECKast Myna. BameHTHOCTD
pMY https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJIICMEHTOB
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
13 Xumunyeckas popmyna BaJ'IeHTIII-IIOCTI) aTOMOB bubmorexa LIOK
pMYIIa- https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJICMEHTOB
OtHocHTenbHAs aTOMHAs Macca. bu6moreka [IOK
14
OTHOCHUTENBHAS MOJIEKYJISIpPHAs Macca https://m.edsoo.ru/ff0d323c
15 OrtHocHTeNnbHAs aTOMHas Macca. bubmuorexa [JOK
OTHOcUTENbHAA MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
16 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIUHEHUH https://m.edsoo.ru/ff0d350c
17 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [JOK
COEIUHEHNU https://m.edsoo.ru/ff0d350c
18 KonnuecTBo BemectBa. Mosib. MosisipHast bubnmuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
19 KonunuecTtBo BemectBa. Mosb. MossipHast bubnuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
20 Du3nyecKrue U XUMHYECKUE SIBICHHUSL. bubmuoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
21 IIpu3Haky u ycinoBus IPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKLINi https://m.edsoo.ru/ff0d3al6
22 [Ipu3Haky u ycinoBUs NPOTEKAHUS bubnuoreka [IOK



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

XUMHUUYECKUX PEAKLINI

https://m.edsoo.ru/ff0d3al6

23 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
24 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
o5 3aKoH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [{OK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
26 Beruncnienus koaMuecTBa, MacChl BeIleCTBA MO bubmmoreka [{OK
YPaBHEHUSAM XUMUYECKUX PEaAKIUIA https://m.edso0.ru/ff0d5708
97 Beruncnenus koandecTBa, MacChl BEIIECTBA 10 bu6moreka [IOK
YPaBHEHUSAM XUMUYECKUX PEaAKIUN https://m.edsoo.ru/ff0d5708
08 Beruncnenus koandecTBa, MacChl BEIIECTBA 110 bu6moreka [IOK
YpPaBHEHUSAM XUMUYECKUX PEaAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUueCcKuX peakinii
29 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHUS bubmorexa LOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
Knaccudukanus XuMuuecKux peakiuii
30 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHHUS Eubmorexa HOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
Knaccudukanus XuMuuecKux peakiuii
31 (coenMHEHMS, PA3JIOKEHUS, 3aMEeIICHHUS Eubmorexa HOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
Knaccudukanus XuMUIecKuX peakiiuii
32 (coenuHEHHMS, pPa3JIOKCHUS, 3aMEIICHHUS bubmotera [JOK
A P ’ Hl ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
Knaccudukanus XMuMAYECKUX pPeaKIIHit
b p bu6mmoreka [JOK
33 (coenuHeHws, pa3ioKeHHs, 3aMEIECHUS,

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBbIN-

bubmuoreka [JOK
34 sHImKIoneauct. O0o0menue
HHHIIOTEAHCT Hf e https://m.edsoo.ru/ff0d40c4
CHCTEMATH3AaLMs 3HAHUI
M. B. JIoMOHOCOB — y4€HBIN-
35 sHImKIIoneauct. O0o0ImeHue u bubmmorexa [TOK
H AT, HUI https://m.edsoo.ru/ff0d40c4
CHCTEMATH3ALMs 3HAHUI
36 KonTponsnas padora Nel no teme «Bemecta bubnnorexa [JOK
U XMMUYECKHE PEAKIIN https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. Cocras Bo3ayXxa.
37 Kncnzx 0J1 — DJIEMEHT U IIPOCTOE Beﬂy:cmo bubnmorexa LHOK
p p m ) https://m.edsoo.ru/ff0d448e
O30H
Bos — cMech razoB. CocTaB BO3ayxa.
38 Kncizxo — 3JIEMEHT U IIPOCTOE Belly:CTBO bubmmorexa [OK
PoA p m ) https://m.edsoo.ru/ff0d448e
O3oH
Bos — cMech ra3oB. CocTaB BO3ayxa.
39 Kncizxo — DJIEMEHT U IIPOCTOE Beﬂy:CTBO bubmiorexa HOK
poat P m ’ https://m.edsoo.ru/ff0d448e
O3oH
dusnyeckue U XUMUYECKHE CBOMCTBA
40 KHCJIOpoJia (peakIuy OKUCICHUS, TOPEHHUE) bubmmorexa [OK
PO (peardt - TOP ' https://m.edsoo.ru/ff0d4614
IToustue 06 okcumax
dusnueckre U XUMHUYECKUE CBOMCTBA
41 KHCJIOpoJia (peaKkIuyu OKUCIICHUS, TOPEHHUE) bubmmorexa [JOK
PO (peakdt - TOP ' https://m.edsoo.ru/ff0d4614
IToustue 06 okcHumax
Crioco0blI MOJIYYEHUS KUCIOPOAA B
42 J1adopaTopun iqn OMBIIHJIeHl:;-IOILTI/I bubmnorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
43 CriocoOslI mosTyueHus: KUCI0poia B bubnuoreka [JOK

na6opaTopHH " NPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeneHnue kucnopoaa

TemmoBoit 3¢ (hekT XUMHUECKON peaKInH,

44 MMOHSTUE O TEPMOXHMHUUYECKOM YpaBHEHUHU bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHIX PEaAKIIHIX
TemuoBoit 3¢ (heKkT XUMHUECKON peaKInH,
45 MMOHSTUE O TEPMOXHMHUUYECKOM YpaBHEHUHU bubmorera [JOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUICCKHUX PEaKIIHIX
Tonnuso (HedTh, Yroiab U METaH).

46 3arps3HeHue BO3/IyXa, CIIOCOObI €ro bubnuorexa [JOK
npenoTBpaiieHus.Padora https://m.edsoo.ru/ff0d4c4a
TEIUIOAJIEKTPOLICHTpAIeH
[IpakTnueckas padota Ne 3 o Teme

47 «ITomyuenne u cobnpanue KuCIopoaa bubnmorexa [JOK

yi . P poia, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY

48 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

49 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

50 IT

OIUITHE O KHCIOTAx 1 collx https://m.edsoo.ru/ff0d50d2
bubnuoreka [JOK

51 I1

OIPITHE 0 [HETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
CriocoObl motyueHust BOAOPOIa B bubnuoreka [JOK

52
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
Crnioco6bl mosryyeHus BOAOPOaa B bubnuoreka [IOK

53
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

54 IIpakTtuyeckas padora Ne 4 o reme bubnuorexa [IOK

«ITonmyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4f42
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HU3yYECHHUE ETO CBOMCTB)

bubmuoreka [JOK
55 Moasapublii 006EM ra3oB. 3aK0H ABOraapo
P P https://m.edsoo.ru/ff0d542e
Brrunciienns o0b€Ma, KOJIHYECTBA BEIECTBA
56 rasa Io €ro M3BECTHOMY KOJIMYECTB bubmaorexa [IOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brrunciienns 00béMa, KOJIMYECTBA BEIECTBA
57 rasa 1o €ro U3BeCTHOMY KOJIMYECTB bubnmorexa LOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHHIO
58 €aKI[MHA HAa OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ira30B
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO
59 €aKI[MM Ha OCHOBE 3aKOHA OOBEMHBIX bubmmorexa [OK
peakt i https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
60 dusnyeckre 1 XUMHUUYECKHUE CBOICTBA BOIBI bubmmorexa [OK
a https://m.edsoo.ru/ff0d587a
61 dusnueckue U XUMHUYECKUE CBOMCTBA BOIbI Eubmorexa HOK
https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
62 Cocras ocHoBauuii. [Tosarre 00 HHAMKATOpAX
8 P https://m.edsoo.ru/ff0d59e2
bubnuoreka [JOK
63 CocraB ocHoBanuii. [loHsaTue 00 UHIUKATOPAX
a p https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeins. HacbieHHbie 1
64 HEHACKIIIIEHHBIE PACTBOPLL. MaccoBas 01 bubmnorexa [IOK
p ppL https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PacTBOPE
65 Bona xak pactBopurens. HacbleHnnsie n bubnuorexa [IOK

HCHACBIIIICHHBIC PACTBOPLI. MaccoBas 1ojs

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PACTBOPE

[Ipaktuyeckas padora Ne 5 o reme

bubmmoreka [{OK

66 <<Hpnr0T?Bnerfe paCTBOP.OB C OTIpeNCIEHHOU htts://m.edsoo.ru/f0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA
67 KonTtposnsHas padota Ne2 mo Teme bubmmoreka [IOK
«Kucnopon. Bonopox. Bona» https://m.edsoo.ru/ff0d6342
68 Oxkcunpl: cocTaB, Kiaccudukaus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
69 KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX brbmmorexa [OK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
70 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubnmorexa [IOK
https://m.edsoo.ru/ff0d664e
OKCHUJIOB
71 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
79 [Tosnydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
73 [Tonydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
74 Kucnotsr: cocraB, knaccudukanms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
75 [TonyueHnue u XuMU4YeCcKre CBOMCTBA KUCTIOT Bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
76 [Tonyuenue m XuMu4ecKkre CBOMCTBA KUCTIOT bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
77 Conu (cpemHue): HOMEHKIIATypa, COCOObI bubmuoreka [JOK

MOJIYYCHHA, XUMHUYCCKUC CBOICTBA

https://m.edsoo.ru/00ad9474
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78 Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK
MOJIyYECHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
79 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHH S, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
80 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUIN»
81 I'eneTnueckas cBsi3b MKy KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
82 I'eneTnueckas cBs3b MEXKIY KIlaCCaMU bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
83 O06o01enre 1 cucTeMaTru3amus 3HaHUH
- B https://m.edsoo.ru/00ad9ch2
84 KonTtponbHas padota Ne3 o reme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTraHMYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKATUU
85 XUMHUYECKUX 21eMeHTOB. [loHsTHE O Tpymax bubmmorexa [IOK
’ 26 https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6mmoreka [JOK
86 cUCTeMa XMMHUYecKux 3nemeHToB Jl. U.
https://m.edsoo.ru/00ada52c
Menneneesa
87 Ilepuoasl, rpyILIbL, TOATPYIIIEI Bubmorexa OK
P > TPYHIEL, 26 https://m.edso0.ru/00ada52¢c
88 Crpoenune atoMoB. CocTaB aTOMHBIX SIJIED. bubnuoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
89 CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB bubnuoreka [JOK

aneMeHToB [lepuoanueckoit cucremst /1. U.

https://m.edsoo.ru/00ada6bc
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Meunneneena

XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110

. bubnuorexa [JOK
90 ero mnoyioskeHuto B [leproanyeckoii cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa asis
91 a3BUTHS HayKu U npaktuku. 1. bubmorera [JOK
P Y Tp . T https://m.edso0.ru/00ada96e
MGHI[CJ'ICCB — yLIeHI)H/I, nmegaror u Fpa)KI[aHI/IH
Pesepsusblii ypok. O000IIIEHNE U
92 CHCTI;MaTmZEHs{ 3HaHI/H§1II / Becepoccuiickast bubnmorexa LOK
P https://m.edsoo.ru/00adb33c
poBepouHasi paboTa
Kontponsnas pabora Ne4 o teme «CtpoeHue
93 atroMa. XUMHAYecKas cBsA3b» / Beepoccuiickas bubmmorexa [OK
’ p https://m.edsoo.ru/00adb486
MpoBepoyHasi paboTa
94 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
95 )51
OHHAT XMMHUACCKAT CBAD https://m.edsoo.ru/00adac34
96 KoBanenTHas noiasapHas XuMU4YecKas CBI3b Eubmorexa HOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
97 C
TCHCHb OKUCICHHA https://m.edsoo.ru/00adae28
98 OKHUCIUTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUA bubmmorexa [IOK
bearh https://m.edso0.ru/00adb076
99 OKHUCIIUTEIN U BOCCTAHOBUTEIU Bubmiorexa OK
https://m.edso0.ru/00adb076
100 O0001IcHNE — KOBAJICHTHBIC, HOHHAS THUIIBI
CBS3H
101 PezepBHblit ypok. O0oO01IEHNE U bubnuorexa [IOK
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cucTeMaru3anus 3HaHui no teme «CTpoeHue
aToMa. XUMHAYECKas CBI3b)

https://m.edsoo.ru/00ad9cbh2

102 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUH https.//m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa TOK
P p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
6 Kiaccudukanus XuMu4ecKuX peakimi mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH.
bubnuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XUMUYECKOHN peakIiy U MOJI0KEeHUE
xuMuueckoro pasHosecuss OO0

https://m.edsoo.ru/00adc28c
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"HoBOKYIOBIIIEBCKUI 3aBOJI KATAJIA3aTOPOB"
yil

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuorexa [JOK
CunbHbIe U cl1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHSI peaKuil brbmmorexa [OK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MPEJICTABIICHUI 00 bubnmorera [TOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUI 00 AIEKTPOIUTHUECKON bubnmorexa [JOK
https://m.edsoo.ru/00add8b2
JTUCCOTHAITAN
14 [TonsaTue o rumponuse comnei bubmmorexa [OK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK

15 O0001IeHNEe U CUCTEMATU3ALNS 3HAHUN httos://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme

17 «DQNEKTPOIUTHYECKas TUCCOIHALIHSL. bubmmorexa [JOK

https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B pacTBOPax»

18 OO11as XapakTepUCTUKa raJIOreHOB. bubnnoreka [JOK
XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XI/IMIlzquIfI/I: CEOﬁCTBa MIOJTyYEHHE bubmiorexa LIOK

’ ’ https://m.edso00.ru/00ade104
MIPUMEHECHHE
20 IIpakTtuyeckas padora Ne 2 o reme bubnuoreka [IOK
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«IlomydeHune CONAHOM KUCIOTHI, U3ydEHUE €€
CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKHHﬁ, €CJIM OAWH M3 pCarcHTOB J1aH B

bubmmoreka [{OK

21 n30biTKe DapmarneBTHICCKAS https://m.edsoo.ru/00ade488
npoMbliieHHocTh CaMapckoil obactu
OO6mast xapakTepucTuka 31eMeHToB VIA-
22 rpynnsl AO "IIpoMcunTe3" - IPU3BOAUTEH brbmmorexa [OK
. . https://m.edsoo.ru/00ade64a
cepHol kucnoTsl B Camapckoil obnactu
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 HaxomI:IeHHe cephl I/I(beé coenHHerl){Hﬁ B bubmmorexa [TOK
N https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, Pu3ndeckKue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
XUMUYECKHE peaKklnu, JIeXkKaIIle B OCHOBE
o5 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
26 Oxcunpl cepbl. CepHast KUCIIOTa, GU3UIECKUE bubnuoreka [JOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
97 Brruucnenune maccoBoii 10U BBIXO1a bubmuoreka [JOK
MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA DJIEMEHTOB VA-
28 TPYIIIBL. AIZOT, ]CI))aCHPOCTpaHeHI/Ie B [IPUPO/IE, Bubmmorexa LIOK
. https://m.edsoo.ru/00adeea6
(usznyueckrue U XMMUYECKUE CBOMCTBA
AMMUak, ero (pU3NYECKue 1 XUMUYECKHE
N bubnmuoreka [JOK
29 CBOMCTBA, MostyueHue u npumeHenue [1AO

"KyitopimeBA3ot1" u [TAO "Tonbsartu Azot"

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

- BCAYIIUC XUMHUYCCKHUEC KOMITAHUU B Poccun

[Ipaktuyeckas padora Ne 3 o reme

30 «[Tony4yeHne aMMuaKa, U3yudeHUE ero bubmorexa LHOK
T ek https://m.edso00.ru/00adf180
CBOHCTB»

31 A3oTHas KucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH aMMOHHS

32 B KQYECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuorexa [JOK
XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpenbl COeTMHCHUSIMHU a30Ta
®ochop. Okeup dpochopa u pochopnas

33 KI/ICJ‘Iq())TE cbmmllle((i:)KH;b prnizgqec?ineq) ’ bubamorera LOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
34 MHHEPAJIBHBIX YI00pEeHU. 3arps3HeHNE bubmorexa OK
P . YyA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [IOK
(bu3UYecCKre U XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHYECKHE bubmuoreka [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
(Iv)

37 YroapHasg KUCI0Ta U €€ COJTu bubmorexa HOK

https://m.edsoo.ru/00ae006¢
[TpakTrnueckas padota Ne 4 o Teme
38 "l'II)on eHue le'IeKI/ICJ'IOFO rasza bubmorexa HOK
i s ) " https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 IlepBoHayanbHbBIE MOHATUS 00 OPraHMYECKUX bubnuoreka [IOK



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

BCIICCTBAX KaK O COCAUHCHUAX YIJICpOaa

https://m.edsoo.ru/00ae054¢

Kpemuuii u ero coeaunenus 3aBoj

bubmuoreka [JOK

40
"Camapckuii Ctpoiidapdop” https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

41 SKCIIEPUMEHTAILHBIX 3a4a4 II0 TEME bubnmorexa LHOK

P N https://m.edsoo.ru/00ae0bf2
«BaxkHeiie HeMeTauIbl U UX COCIUHEHMS

42 KonTponsnas pabora Ne3 no teme bubnuorexa [JOK
«BasxHelnrne HeMeTalluIbl M UX COSMHEHUS https://m.edso0.ru/00ae0el8
OO6mast xapaKTepUCTHKAa XUMUUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubmuorexa [JOK
CBSI3b M METAJUINYECKAs KPUCTAILUIMYECKAs https://m.edsoo.ru/00ae103e
peméTrka. Pu3ndecKre CBOMCTBA METAIOB
XUMHYeCKHe CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUN PSII HAIPSHKEHNH bubmorexa LOK

P P P https://m.eds00.ru/00ael156
METAJIJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.

45 CmuiaBbl. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIUH, €CIIM OJIMH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH
[ToHsaTHE O KOPPO3UU METAJLIOB

bu6mmoreka [JOK
46 Mertannyprudeckue Iporu3BOICTBA
. https://m.edsoo.ru/00ael278
Camapckoii oonactu
bubanoreka [IOK

47 [lemouHbBIC METAILIBI 1

https://m.edso0.ru/00ael4b?2

48 OKcHIBI M THAPOKCUILI HATPUS U KaTus bubmiorexa LOK

P P https://m.edsoo.ru/00ael4b?2

49 [IlenouyHO3eMeETbHBIC METAITBI — KAJTbLUN 1 bubmuoreka [JOK

Mar"duu

https://m.edsoo.ru/00ael5e8



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
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

bubmuoreka [JOK

50 BaHEHNIHE COC/HMECHUS KATLIHA https://m.edsoo.ru/00ael5e8
51 O06001IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA
N N bubmmoreka [{OK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dSO(])_.[ru 100261886
53 [Ipaktuyeckas padora Ne 6 mo reme bubnuorexa [JOK
"YKécTkoCTh BOJIbI U METOJIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmmoreka [{OK
>4 AroMHHHi https:// m.edsocl)_.[ ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6moreka [IOK
https://m.edso00.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conn xkene3a (1) u bubmuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 OO6o0menre 1 cucTeMaTru3aus 3HaHU I
[Ipaktuueckas padota Ne 7. Pemenue BuGmiorexa LOK
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME httos://m.edsoo.ru/00ae3des
«BakHelme MeTallIbl ¥ UX COCIMHCHUS
Brruncnenus mo ypaBHEHUSM XUMHYECKHX
€aKIUi, eClIi OJUH U3 PearcHTOB JaH B
60 fl36LITKe WIu COI[ep)KI/ITI:'IpI/IMeCI/I. ]hStI;I:sJ?/I;I;T:(I;E:)cI)lﬁ/Iéan175O
BriunciieHus MacCOBOM JJOJIM BBIXO/1A " '
MPOJIyKTa PEaKuu
61 O06o01IeHre 1 cucTeMaTru3amus 3HaHUHA
62 KonTponeHas padota Ne4 o teme
«BaxuHeimme MeTauibl ¥ X COCAMHEHUSD)
63 BemiectBa n maTepuainbl B HOBCEAHEBHOM bu6mmoreka [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen 1 bubnmoreka [JOK
cpeabl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
pobsem https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O60011eHNE 1 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKYJla, XHUMHYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
DJIEMEHTa B COCIMHEHWHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KinaccuuKamus  peaknuid:  peakluu  COCAMHEHHS,  Peakluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYJISAPHYIO U MOJISIDHYIO MAacCChL

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYUHBIE METOJIbI MMO3HAHUS — HAOJIO/ICHHE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCIIEPUMEHT  (peajnbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUYECKUE IKCIICPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, peHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HCHIOJAPHASA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (popmy Ilepmomnueckoii
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3uyaTh MOHATUS «rJIaBHAs
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B HepnonnquKoﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOiiee dYHcIio

AJIEKTPOHOB U paclpeiesieHue UX MO IEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
OJICKTPOJIUTBI, HEJJICKTPOJIUTBI, IJJICKTPOJIUTHYCCKAA AUCCOLUAlNs,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHa}I, HOHHas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTHb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHH U

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHEHUS 3JIEKTPOJUTHYECKOM JUCCOLMALUN KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbrIBaTh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON peaKun

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
puMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUM COOTBETCTB YIOIITHX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B pPa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKUUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, MOHBI HM3yYEHHBIX METaJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICIUTEIbHON JIE€ITeNbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I — JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; GCTGCTBGHHOHayLIHBIe
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUe, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas oIl XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMocCBsI3b KOJMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus U e€ MPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIIMS BOJbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKele3a ¢ PaCTBOPOM

conmu meu(ll), uzyuenue cnocoOGoB paszaencHus: cMeceil (C MTOMOIIbI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBuTeN I HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoaa. CrocoObl
MOJydeHHs KHCIOpoAa B JabopaTopuu M NpOMBIIUICHHOCTH. Kpyrosopor

KHCI0poa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCcKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCcUJIEeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO €05

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHS.

Kucnorte! u conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Posib pacTBOpoOB B MpHpoJe M B KU3HU 4eloBeka. KpyroBopot
BOJIbI B TpHUpOAE. 3arps3HeHHWe NPUPOAHBIX BoJ. OxpaHa W OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Pu3nueckrue U XUMUYECKUE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenkmarypa kucnor. dusmdeckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @uU3NUeCKME M XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugom Menu(ll) (BO3MOXHO HMCTIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHUMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3akoH u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMU4eCKUX 351emMeHToB J[. M.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHEIX AACP. M30TOIIEL. BHCKTpOHH. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS Haykd M npaktuku. .M. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4yacTHUIO Karajnu3aropa). OK30- U OJHAOTEPMUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEaKkUMM M II0J0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun monHOTO OOMEHa. YCIIOBUS MPOTEKAHHMS PEAKIIMHA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJETSIMHU KPUCTATHICCKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUIMX HPUMEPhl OKHCIMTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XJ'IOpOBOIIOpOI[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelue XJIOpuabl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MNpCACTaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comu cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAd PpPCaKUusA Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miasi xapaktepucTuka 3i1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usmveckre M XMMHUYECKUE CBOMCTBA, MojydeHHe M mnpumenenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHne HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopuas kuciora, ¢uznYecKue U
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoJIU(UKAIMK, paclpoCTpaHEeHHe B MpHUpoje, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopot yriaepona B npuposae. OKcuibl yriepoaa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, NPOMBIIIJICHHOCTHU U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YyUYCHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHMUs caxapa IoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCPOPHBIX YAOOpEeHU; monydeHne, cooupaHue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJCOMATEPHUATIOB); H3YyYEHUE MOJIENEe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCAMHCHU A

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl KpuUcTajsinyeckass pemérka. DJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIeNOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajaplius. BakHelmme coequHeHUs KaibIus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(I)OTCpHLIC CBOMCTBA OKCHJA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu keneza(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUSI OKCHJAQ KalblUs M HATpusi C BOJOM  (BO3MOXHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(MarHusi, Kanplusi, anmoMuHus, 1uHka, xenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHre 3KCIIEpUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeire MeTamibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuasIoB (CTEKIIO, CILIaBbl

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIuUux

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 YypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PpHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEpHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHHN HEMETAIUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OkHCIEeHHMSS W BOCCTAHOBJIEHHWS.  OJEKTPOHHBIM  OayiaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YClIOBHS MPOTEKaHUsI PEaKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieM. YcuieHwe mapHUKOBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUHN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHBIe MOHATHS 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUYECKHX COEAUHEHUH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 9- kinacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3JaHue, TIepepadoTaHHOE
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
Y4ebHo-MeToIMUecKOe 00ecTIeUeHUE TTPOIIECCOB MPENOIaBaHUS XUMHUH,
Ouosioruu, GU3UKKU HA YPOBHAX OCHOBHOI'O OOIIEr0 M CPETHETO OOIIEero
oOpaszoBaHus

C BKJIFOYEHUEM JTONIOJIHUTEIHBHOTO MHKEHEPHOIO KOMIIOHEHTA | METOANYECKHE
pekomenaaruu. — M. : ®T'BHY «HCTUTYT copepkaHust 1 METOAOB OOYUICHUSY,
2024. - 73 c.

Cucrtema OIIEHKH TOCTUKEHUH TUIAHUPYEMBIX MTPEAMETHBIX PE3YJIbTaTOB
OoCcBOecHUS yueOHOro npeameta «Xumuss». OcCHOBHOE 0011ee 00pa3oBaHUE :
Meroauueckue pekomenaanuu. — M. : ®I'bHY «MucTuTyT conepxanus u
METO/IOB

obyuenus», 2023. — 55 c.: ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII, " Mos mkona"
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