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IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1©O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepaibHON padouell MporpaMmel
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINN MPEMOIaBaHus yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3zoBarenbHbIX opranm3anusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMUM NaéT TPEACTABICHUE O IEAX, OOMEH CTpaTeruu
oOy4eHHs, BOCIHTAHHS U Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npenMera, yCTaHaBJIMBAET o0s13aTeNIbHOE IpeIMETHOE coJiep>KaHue,
MpeaycMaTpUBaeT paclpeielieHde ero 1o KiaccamM H CTPYKTYpUpPOBaHHE IO
paszzmenaM M TeMaM TMPOrpaMMbl TI0 XHMHH, OMPEIASISICT KOJWYECTBEHHBIC W
KaueCTBEHHBIC XapaKTePUCTHKU COJIEpKaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIbBHOCTh ~ U3YYEHUS XHMHHM C YYE€TOM  MEKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTUKM yd4eOHOTO Iporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TaKke TpeOOBaHUU K
pe3ynbpTaTamMm oO0y4YCHHUS XMMUU Ha YPOBHE IEJICH N3YUYCHUS MpeaMeTa U OCHOBHBIX
BHUJIOB YYE€OHO-IO3HABATEIbHOW JEATEIbHOCTH OOYYalollerocs IO OCBOCHUIO
y4eOHOTO COIepKaHUSI.

3HaHHE XUMHH CIIY’)KUT OCHOBOM Juisi (OpPMHpPOBAHUS MHPOBO33PEHHUS
oOy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM CIMHCTBE MHUpPA, BAXKHYIO
posib WrpatoT (GopMUpyEeMbIe XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TIOO0ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYETIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHCHUSI.

N3yuenne xumuu:

CIOCOOCTBYET  peaiM3allii  BO3MOXKHOCTEH  JIIT  CaMOpa3BUTUSA |
(bopMHUpOBaHUS KYJIbTYpPbhI JUYHOCTH, €€ 00IIeH 1 PYHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIUJICHUS M TBOPUECKHX CIOCOOHOCTEM
OOy4aroluxcsi, HaBBIKOB HX CaMOCTOATEIbHOW  Y4eOHOM  J1eATeIbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK

B
MOBCEHEBHOM JKU3HU, TaK U B TPO(ECCUOHATBHON 1eATeIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJISA/Ia HA SUHCTBO MIPUPOIBLI U YETOBEKA, SBIISICTCS OTBETCTBCHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIINXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHUsS B OOyYECHWUW XUMHUHU O0OECIIEUMBAIOTCS CHEIU(DUKON
CoJep)KaHMs  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISICTCS — TEAArOrHYeCKH
aJanTHPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKH XMMHH Ha ONpPEACTIEHHOM dTare ¢
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IOHSTHUH
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHusi MPOrpaMMbl N0 XMMUHU chopMHpoBaHa HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzyueHuro. ColepkaHue CKIIAIbIBACTCS W3 CHCTEMBbI
MOHSATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATHN O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OPTraHU30BaHbI 110 TPUHIIMITY
MOCJIEJIOBATEIILHOTO PAa3BUTHS 3HAHWM HA OCHOBE T€OPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— ATOMHO-MOJIEKYJIIPHOTO YYECHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona . 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TIPEACTaBICHUM 00 DICKTPOJMTHUYECKONH JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
MTOJTYYCHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BHUBAIOTCS ITOCIIEIOBATEIHFHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHSSA (YHKIIUA OOBSICHEHHUS M IMPOTHO3WPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISAIONICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHON MPHUPOAbl, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHWe XuMMHM NPOUCXOIUT C MNPUBICUYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYCOHBIX IpeaMeToB: «OKpYKaloIMMil MHUPY,
«buomnorus. 5—7 kimacce» u «®uszuka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB
XUMUYECKOM HAyKU Kak 00JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESITETbHOCTH YEJIOBEKa W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amadya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHHUU CUCTEMBl XUMHYECKUX
3HAaHUW — BaKHEUIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX MOJOXKECHUH,
JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, S3blka HayKH, B



MpUOOIIEHUU K HAyYHBIM METOJaM T[IO3HAHHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
WX TNPUMEHEHUM B Y4eOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEN0BATEIHCKON
JESTENBbHOCTA, OCBOCHHWU TIPaBWJI O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu u3yyeHUH XMMHUU HAa YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs Ba)XKHOE
3Ha4YCHHUE TPUOOpETH TaKUe 1eIH, KaK:

— (opmupoBaHHEe WHTEIICKTYaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh  OOy4Y€HUsI Ha CHUCTeMaTH4YeCKOoe MPUOOIICHUE
OoOyJarommxcss K CaMOCTOSTEIHHOW TO3HABATEIHLHON JEATEIHHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCIoBUM, CITIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHLHOCTH, TMO3HAHWS M CaMOIIO3HAHUS, KIHOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3ITUYHBIX BUOB JIESITEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIC YMEHUH OOBSICHATH W OICHUBATH SIBJICHHSI
OKPYIKAIOIIEr0 MHpPA, UCIOJIB3Ysl 3HAHWUS W ONBIT, MOJYYCHHBIC MPU H3YUCHUHU
XUMHUH, TPUMEHSTh WX MPH PEHIEHWH TPOoOJeM B TIOBCETHEBHOW >KMU3HH H
TPYZIOBOM JEATEIbHOCTH;

— (¢dopmupoBaHne y OOy4YalOIMXCA T'YMAHUCTHYECKUX OTHOIICHUIA,
NOHUMAaHUSl IEHHOCTH XUMHUYECKUX 3HAHUM 75 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eco00pa3HOro TOBEJICHUsT B OBITY W TPYJOBOM JACSATEIBHOCTH B LEJAX
COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCTIIMTAaHUID HA OCHOBE YCBOCHMSI OOIIEYEIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdWIs U HANPaBICHHOCTH JaJbHEUIIIETO
oOy4eHusl.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHYECKHE MOHATHSA

[Ipeamer xumun. Posib XMMUM B KWU3HHM YelIOBEKA. XMMHUSA B CUCTEME HayK.
Tena wu BemectBa. Du3nYECKHe CBOWCTBA BEIIECTB. ATrpEraTHoe COCTOSIHUE
BemiecTB. [loHsiTHE O MeTojax Mo3HaHMUSI B XUMUU. UUCThIE BELIECTBA U CMECH.
CriocoObI pa3aeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 7IeMEHThl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U CIOkKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX OSJIEMEHTOB.
3akOoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCHUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10J1s1 XUMUYECKOTO AJIEMEHTa B
COEIMHEHHH.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3anmocBsi3p KoJIMuecTBa,
MacCchl W 4YHCJIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

du3nuecKue U XUMHUYECKHUE SIBIICHHS. XUMHUUYECKasi Peakius U €€ MPU3HAKU.
3aKO0H COXpaHEHHsI MacChl BeUIeCTB. XuUMu4eckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKIUN (COeTMHEHHUS, Pa3JI0KEeHHUS, 3aMEIIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboOThl B JTaOOpaTOpUU H
npuéMamMu o0palieHus: ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3YUYEHHUE U OMHCAHHE
(U3UYECKNX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMsI BOJbI) U XMMUYECKHX (TOpPEHUE CBEUYH, MPOKAIMBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOM) siIBIEHUH, HAOII0IeHHE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHUE TUIPOKCUJIA
menu (II) npu HarpeBaHuu, B3auMOJIEUCTBUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pa3/eNieHUs CMECEil: ¢ MOMOIIbBI0 MarHuTta, (PUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONHCaHUE  Pe3yJbTAaTOB  IMPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MAcChl, CO3JaHUE MOJIENed MOJIEKYII
(IIapoCTEePIKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYeCKUX BelecTB

Bo3agyx — cMmech razoB. CocraB Boznyxa. Kuciopon — alneMeHT W MpoOCToe
BemecTBO. HaxoxaeHue kuciopona B Tpupoje, (HU3MYECKUE U XUMHUYECKHUE
cBoiictBa (peakiuu rtopenus). Oxcupapl. I[lpumenenue xkucnopoma. CrocoObl



MOJIYYCHHUS] KUCTopoAa B JIA0OpaTOpUH M TPOMBIIUIEHHOCTH. KpyroBopot
KHCJIopoa B pupojie. O30H — ajutoTpornHas MoAu(puKaIus KUCIopoa.

TeroBoit 3¢ (deKT XUMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- W SHJOTEPMHUYECKHE peaklHu. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/1yXa, yCWICHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — asnemeHtr m mpocrtoe BemectBo. Haxoxxkaenue Bogopona B
npupojsie, GU3MYECKHE M XUMHUYECKHE CBOMCTBa, IPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucinorsl u conm.

Monsipabiii 00bEM ra3oB. Pacy€Tel M0 XUMHUUECKUM YPaBHEHUSM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacpilieHHbIe M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YelioBEKA. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHne NpUpPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHui. Oxcunbl. Kimaccudukanms
OKCUJIOB:  cojicoOpaszyroniue  (OCHOBHBIE, KHCJIOTHBIC, aM(pOTepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. Dusnyeckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanus. Krnaccudukanuss ocHoBaHWH: WIEIOYM M HEPACTBOPHMBIC
ocHoBaHusl. HomeHknarypa ocHoBaHuii. Du3nmyeckue U XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [TosryueHrne ocCHOBaHUM.

Kucnote. Knaccuduxarmus xkucnor. Homenknarypa kucior. Gusndeckue u
XUMHUYECKHE CBoMcTBa KHUCIOT. Psan aktuBHOcTH MerajuioB H. H. bekerona.
ITony4yenune KucIor.

Comu. Homenkiarypa conei. @U3MYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
ITonmyyenue coien.

['eHeTnueckas CBA3b MEKIY KIIACCAMHU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPKAHUSI KUCIOPOJa B BO3AyX€E, MOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE ¢ M3YYCHHE CBOWCTB KHCJIOPOJa, HAOIIOICHUE
B3aMMOJICCTBUS BEUIECTB C KHUCJIOPOJOM H YCJIOBUS BO3HUKHOBCHUA U
npeKpaiieHusi ropeHus (moxapa), O3HAKOMJICHHE C oOpaslaMyd OKCHIOB U
OMMUCAaHHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHHE, pACIO3HABAHHE M H3YyUYCHUE
CBOMCTB BOJ0pOJia (TOpeHue), B3aumojeicTBrue Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIO/ICHUE OOpa3lloB BEIECTB
KOJMYECTBOM 1 MOJb, HCCIEOBAaHUE OCOOEHHOCTEW pAaCTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEICIEHHOMN
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBUE BOJABI C METAJUIAMHU
(HaTpueM © KaiubOweMm) (BO3MOXXHO HCIIOJIb30BAaHHE BHACOMATEPHAIIOB),



UCCJIeIOBaHUE O0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
Ha0JII0ICHNE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yueHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJUIaMH, PEaKIU{d HEUTpalIu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METajlyla JAPYTMM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad 1o TeMe «BaxHenlne KIacChl HEOPraHUYEeCKHUX
COCIUHECHUN.

Hepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
yieMenToB JI. . MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble MOMBITKK KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. l[loHsithe o
IPYIIaxX CXOJHBIX D3JIEMEHTOB (ILEIOYHBbIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCH/IbI
Y TUJIPOKCUJIBI.

Ilepnonnueckuii 3axoH. [lepuogudeckas cucreMa XMMUYECKUX 3JIEMEHTOB [l
N.  MengeneeBa.  KopoTkomepuonHas ©  JIuHHOTMEpUoAHas  (HOPMBI
[Tepuomnueckont cucrembl xumuueckux snemMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DOuznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oromnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aroMoB TepBbIX 20 XMUMHYECKMX  3JIEMEHTOB
ITepuonnueckoii cucremsl [[. M. MenzaeneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuto B [lepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajuyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYyIIaM U [EPUOJAM.

3nauenue [lepunoanueckoro 3akona u [lepuoanyeckoit CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUsA Hayku W mnpaktuku. [[. M. MennemeeB — y4y€HbIM u
IPAXKIAHUH.

Xumudeckass cBsi3b. KoBaneHTHass (TOJIIpHAsT W HEMOJSpHAsi) CBS3b.
DIEKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucineHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
ITpouieccrl OKUCIIEHUA U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

M3ydeHHEe oO0pa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MNPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKIui
(ropenue, peakinu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnuie ceéazu



Peanuzanusa MeXNpeaIMETHBIX CBA3C€M NMPU M3YUYCHHMHM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHUWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTUHM, TAK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO [IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHBIE MOHSTHUS: HAy4YHBIM (DaKkT, rumoresa, Teopus,
3aKOH, AaHali3, CHHTE3, KIacCU(pUKaAIUg, TCPUOJIUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUN 3apsij, BEUIECTBO, TENO,
00bEM, arperaTHoe COCTOSHHE BEIECTBA, a3, (DM3WUYCCKHUE BEIUYHMHBI, STUHHIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buosnorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKasl peaKIUs

[Tepuoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIeMEHTOB [1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaldsl, KaIbLUUAS W HX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuommueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUIBI XUMHYECKOW CBA3U. THIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. XHMMHYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Kiraccudukanys XuMUYECKUX PEaKIui 10 pa3InYHbBIM IIPU3HAKaM (110 YHCITy
M COCTaBy YYacCTBYIOIIMX B peaKIMHd BEIIECTB, MO TeIuioBoMy 3(GdeKTy, o
W3MEHEHUIO CTENEHeW OKMUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
ypaBHECHUSI.

[Tonarne o ckopoctu xumuyecko peaknuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHE O TOMOTE€HHBIX U T€TEPOreHHBIX
peakuusx. [lonsitue o karanuse. [loHsITHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XWMHWYECKOW PEAKIHU M IIOJOXKEHUE XUMHYECKOIO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIC ~ PEaKIMU,  DJICKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM ~ PEAKLIHH. CocraBnenue YPaBHEHUU



OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OallaHca.

Teopust HNEKTPOIUTHUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonbl, annonsl. MexaHu3M AUCCOLMAIMA BEIIECTB C PA3JIUYHBIMU BHUJIAMU
xumuuecko cBs3u. Crenens gucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y ClIoBHS MPOTEKAHUS PEaKIMil HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIlIEHHbIE HMOHHbIE YypaBHEHMs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 3ICKTPOIUTHYCCKON
nucconuanuy. KauectBeHHble peakny Ha HOHBL. [oHsATHE O THAPOIN3E COJEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJACISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUu
OT BO3JICUCTBUS PpA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEH W  COJIEeU
(BO3MOXXHO  HCIOJB30BAHME BHUAEO  MATEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEeakiMid  HMOHHOTO  OOMeEHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, o0O0pa3oBaHUE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuH pasiIoKEHHs, COCUHEHUs), paClIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C I[OMOIIBKD KA4YECTBEHHBIX pPEAKIUMWA Ha HOHBI, PpEIICHUE
AKCIEPUMEHTAJIBbHBIX 3a/1a4.

Hemerajuibl M UX COCAUHECHUSA

OOmast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMMHUYECKHME CBOMCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBUE C METaUIaM{, HEMETalaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydeHHe, NnpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOpPOJA HAa OpraHu3M 4YeJoBeKa. BakHellline XJIopuabl U HX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka 3mneMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJIOTPONTHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHE, (HU3HUECKHE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3MUecKue W XHMHYECKHME CBOMCTBAa (0OmME Kak
NpeICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XUMUYECKHUE PpeaKIln,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MONYYEHUS CEPHOM KHUCIOTHI.
IIpumenenue cepHoi KUCIOTHI. CONMM CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKLMs Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCIMHEHMH B MpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCNUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OOmast xapaktepucTuka 37MeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJIE,
¢dusnueckue u xumMudeckue ceorctra. KpyroBopor azora B npupoje. AMMHAK, €ro
(du3NYecKre 1 XUMUYECKHUE CBOMCTBA, OJMydeHHe U npuMeHeHue. Conu aMMoHus,
X (QU3NYECKNEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHE. KadecTBeHHas peakmus Ha
MOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKUE U XUMHUYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crheluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yao0peHuil. XuMH4ecKoe 3arpsi3HeHUE OKPYKArOIIe cpeibl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JMOXAM, 3arpsi3HEHHE BO3JayXa, MOYBBI U BoAoéMoB). docdop,
altoTponHele Moaudukanuu Gochopa, GuUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gu3NIecKre 1 XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3oBanne pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHUIA.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTIEepoJd,  aJJIOTPOIIHbIE
Moau(UKalMY, pPACHPOCTPAHEHHE B MpuUpone, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
(¢u3uyeckre U XUMHUYECKHE CBOWMCTBA, JICMCTBME HA JKHUBBIE OpPraHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rnoGanbHOrO TMOTEMJIEHUS KJIMMAaTa, IMapHUKOBBIN
s dexT. YronbHas Kucaotra U €€ coyu, ux (GU3NYEeCKue U XMMHYECKHE CBOMCTBA,
nojlydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHBIC MOHIATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, IIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOJAYKTHl UX TepepadoTku (OCH3MH), UX POJb B OBITY W TPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — u ux
pojii B KM3HM UeJoOBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IIOJy4YEHHE H
npuMmenenne. CoeauHeHHs KpeMHHs B npupojae. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u xpemuueBor kucnore. CUIUKATHI, UX HCIOJIB30BAHKE B
OBITY, B MIPOMBIIIJIEHHOCTU. BaxkHeline CTpouTeNbHbIE MaTepUasbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobiaeMbl 6e30macHOTr0 HMCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

M3y4eHHE 00pa3llOB HEOPTaHUYECKUX BEILECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TMPOTEKaHUs, OMBITHI, OTpaXkawliue (QU3NYECKUe M XHUMHUYECKHE CBOMICTBa
TaJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHME C o00pa3lamMu XJIOPUAOB (TaJOre€HUIO0B), O3HAKOMIICHHE C
oOpasmamMu  ceppl U €€  COENMHEHUSMU  (BO3MOXHO  HCIOJIB30BaHUE
BUJIEOMaTEepUaJIOB), HaOJOIEHUE Mpolecca OO0yIIMBaHUsS caxapa MoJl JIeHCTBUEM
KOHLEHTPUPOBAHHOW  CEPHOM  KUCIOTBI, HW3YYEHUE XUMHUYECKUX CBOMCTB
pa30aBIICHHOI CEpHOI KUCIIOTHI, MPOBEICHNE KAYECTBEHHON PeakIu Ha CyJb(aT-
MOH W HaOJIOJieHWe TpHu3HakKa €€ MPOTeKaHWs, O3HAKOMIIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOchHOpHBIX yIOOpEHUH, MOITyUYEHUE,
coOupaHue, paclo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHUaKa, I[POBEICHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U M3y4eHUE MPU3HAKOB
UX MPOTEKAHHUS, B3aUMOICUCTBIUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXXHO  HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), U3y4YEeHHE Moenen
KPUCTAJUIMUECKNX PEmETOK anmasza, Tpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPONCTBOM NPOTUBOrasza, MojydyeHue, coOupaHue, pacro3HaBaHUE M U3yuEHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBEJIEHUE KauyeCTBEHHBIX peakuuid Ha KapOoOHAT U
CWIMKAT-UOHBl M M3yYEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTaibl U X COeTUHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO61mast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
UX TmnonoxeHus B llepmoamueckor cucrtemMe XuMuYecKux daeMeHtoB JI. H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHue MeTaioB. MeTtaminyeckasi CBs3b H
METaJNIMYeCKass  KpUCTAUIMYECKas  pemeéTka.  DIEKTPOXUMHUYECKUU  Psif
HanpspkeHuil MetaiioB. dusnyeckne n XUMUYECKUE CBOMCTBA MeTauioB. O0miue
CcrocoObl MosydeHus: MeTauioB. IloHATHE O KOppPO3UM METAJJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposun. CrutaBel (CTanb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBIIIIEHHOCTH.

[Ilenounbie MeTauibl: nosoxkeHue B llepuoanueckoil cucreMe XMMHUYECKUX
anemenToB /. M. MenaeneeBa, CTpo€HHE UX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
du3nuecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHIIbl U



TUJIPOKCUNIBI HaTpusi W Kanus. [IpuMeHeHue MIEeT0YHbIX METAUIOB M HUX
COEIUHCHUM.

[[leoyHO3EMENBHBIE METAJIBI MAarHuM W KaJdbU: MOJOXEHHUE B
[Tepuonnueckont cucremMe xumuueckux syemeHToB [. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nueckrne 1 XMMUYECKUE CBOMCTBA MarHus
W Kajnplws. BaxkHeilmue coeauHeHHs Kaibliusd (OKCHA, THAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS.

AJIFOMUHUI: TI0JIO)KEeHUE B [leproinueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToma, HaxoxaeHue B mnpupoxae. dusmueckue u
XUMHUYECKUE CBOMCTBA alfOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucremMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOe€HHE aroMa, HAaXOXAeHUWE B mnpupoae. Pusznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCU b U coiu kene3a (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOITYUYECHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C o0pa3llaMud METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHE PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA
KaJbIIUsl W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIL30BAHME  BHJEOMATEPHATIOB), IPU3HAKOB  IPOTEKAHUS
KA4YEeCTBEHHBIX PEAKIIM Ha MOHBI: MarHus, KaJibIUs, aJlOMUHMS, I[IMHKA, JKelie3a
(IT) u xenesa (III), meau (II), HaGmroneHNEe U OMMCAHUE MPOIIECCOB OKPAITUBAHUS
IlaMeHd WOHAMHU HATpus, Kajiusd ¢ KaJblus (BO3MOXXHO HCIIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS
Y THUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ]1a4 N0 TeMe «BaxHenine
METAaJJIbl U UX COCIAUMHECHUS.

Xumus ¥ OKpYyxKAKOLIAs cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM »HU3HM YEJIOBEKa. be3omacHoe
UCITOJIb30BAHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momorns npu
XUMHYECKUX 0JKOTaxX U OTPABIICHUSX.

XUMHYECKOEe 3arps3HEHHUE OKpYKarlled cpeabl (MpeaenbHas I0mycCTUMAast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poas xumuu B penieHun 3K0JI0rMYeCKUX
pooIIEM.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpasloB MaTepuaaoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEpPHBIE
MaTepUaIbl).

Mesricnpedmemmnuie céazu



Peanuzanusi MeXIpeaMETHBIX CBSI3€M MPU M3YyUYCHUH XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMUX eCTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATHH, ABJSIOMINUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC MOHATHS: HAy4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHHTE3, KIacCUPUKAUs, TEePUOJAUIHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJIeNb, SBJICHUE, MMAPHUKOBBIMI
s ek, TeXHOIOTHS, MaTePUAIIbI.

dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHU]I,
M30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUYECCKUN 3apsii, MPOBOJIHHKH,
NOJYIPOBOAHUKU, JTUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATIINIECKAs
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, €AUHUIIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI00PEHHMSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaANbl, TOPHBIE MOPOJIbI,
MOJIC3HBIE UCKOITAEMbIe, TOTLTNBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUA NPOI'PAMMBbI o
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOECHHSI MPOTrPaMMbl OCHOBHOTO  OOIIETO
o0pa30BaHUs JOCTUralTCs B X0Jie OOy4YEeHHMs] XMMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIecTBE MpaBUJIaMW MU HOpPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYaAIOIINXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
pacuIMpeHre ONbITa ACSITEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHMA:

IIEHHOCTHOT'O OTHOIIIEHHUS K OT€YECTBEHHOMY KYJIHTYPHOMY, HICTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TOHMMAaHUSI 3HAUYCHHS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHONW WHGOpPMAIHEH O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKJIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUS O COIMAJIbHBIX HOpPMax MW MpaBUjIaX MEKIUNYHOCTHBIX
OTHOIIIEHUI B KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTHU B OOIIECTBEHHO
MOJIC3HOM,  y4EOHOMCCIIEAOBATENLCKONW, TBOPYECKOM W JAPYTHX  BHJAX
JeSITENbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHN JACSTENBHOCTU IPHU
BBITIOJTHEHUW YYEOHBIX, I103HABATENIbHBIX 3a7a4, BBIMOJHECHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3AMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TpOLECCE ITOW Y4eOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE M TIOCTYNKH CBOUX TOBapUUIEH C TO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHUYECKUE TPEICTABIECHUS O BEIECTBE M XMMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS IPUPOJbI, B3aUMOCBS3SX YEJIOBEKa C
NPUPOJHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJUMBIC NJi1 OOBSCHEHHS HAOJIO/IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KYyJNbTYpbl, B TOM YHCIIE
HAaBBIKOB CAMOCTOSITEIbHOM pPabOThI € Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOM, JIOCTYMHBIMU TEXHUUYECKHUMH CpEJACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHUIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOM M HCCIIENOBATEIbCKON
JESATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBIECHHOCTH M YPOBHS OOyYEHHs B
JaabHEHNIIEM;

4) popMupoOBaHKS KYJIbTYPbI 310POBbA:

OCO3HAHWE [IEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 370pOBbIM 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHHA U
HENPUATHE BPEAHBIX NMPUBBIYEK (YHOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJIEHUs] MpaBuid 0€30MacHOCTH Tpu  oOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaibHOM KU3HH;

5) TpyaA0BOI0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY M3yUYeHHUI0 TIpodeccrii 1 Tpyaa pa3IudHoOro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IIPUMEHEHHS TPEJAMETHBIX 3HAHUW [0 XUMHU, OCO3HAHHBIM BBIOOD
WHJIMBUAYAJILHOU TPAECKTOPUU MPOJIOIKEHUsI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENIHON MpodecCuOHaTbHON ASSTENBHOCTA U Pa3BUTH HEOOXOAMMBIX YMEHUI,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) ’K0JIOrHY€eCKOro BOCIIMTAHHUSA

HKOJIOTHYECKH 1€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0paza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMS
npaBu 0€30M1aCHOTO MOBECHUS MPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIHSIX,
YIPOXKAOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, TOJydaeMble TPU U3YUYEHUH XUMHH, JIJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloLed IPUPOJTHON CPENOU, AJIsI MOBBIIIEHHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel MX pelIeHUsi MOCPEJACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B IO3HABATEILHOM,
KOMMYHHKATUBHOW U COIIMAIIBHON MIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pE3ylbTaTOB BBIAEISAIOT 3HAUUMbIE IS
dbopMHpOBaHUS MHPOBO33PEHHs] OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTe3a, (aKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOPbIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHMI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeHCcTBUS (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETyJATHBHBIE), KOTOpbhIE oOecrneunBaoT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NESITETLHOCTH.

Ilo3HaBaTe/ibHBIE  YHHBEpPCAJIbHbIE  y4eOHbIE

nercrBus basoBble 1ornyeckue aeicTBUs:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUH
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUN (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKHU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TMOHSATUSMH), HCHOJIb30BAThH
TIOHATHUS 711 OOBSICHEHUST OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUU TSI KIacCU(DUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIuH,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, N€NYKTUBHbIC, 10 AHAJIOTUN),
JienaTh BEIBOJBI M 3aKIIFOUEHUS;

yMEHHUE TPUMEHATh B TIpPOIleCCe TO3HAHMS TOHATHS (IIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JICTbHbBIC TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTAa), XUMUYecKas QGopMysia U ypaBHEHHUE
XUMHUYECKOW peaklu — MPU PelIeHUH YyueOHO-TI03HaBaTEIbHBIX 3a7a4, C yUETOM
ATUX MOJICIBHBIX MPEJCTABICHUM BBIABIISITh U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
MPOTUBOPEUHUSI B U3YUAEMBbIX IIPOIIECCaX U SIBJICHUSX.

Bba3oBble uccienoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B Ka4yeCTBE OCHOBBI Jisi (DOPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

npuoOpeTeHHE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3alMU W TMPOBEJACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIoaTh 3a XOJOM Ipolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJIbTaT, POPMYIHPOBATH 000OIIECHUS U
BBIBO/JIbI T10 pE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSA, COCTABISATh OTUYET
0 MpoJjieIaHHOM pabdoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPHPETUPOBATH HH(HOPMAIHIO
pPa3TUYHBIX BUJOB M (OPM MPEACTABICHHS, MOTYy4YaeMyI0 U3 Pa3HbIX MCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoobusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHHUBATh MPOTHUBOPECUMBYIO U
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



yYMEHHE NMPUMEHATh Pa3IU4HbIE METOJbl U 3allpOChl NMPHU TOUCKE U OTOOpE
MHPOpMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIs1 BBIIOJIHEHMS
y4eOHBbIX U MO3HABaTENIbHBIX 3a7a4 ONPEEAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
o0lacTd HUCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaICHUE KYJIbTYPOU aKTMBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BbIOMpaTh ONTUMAJIbHYIO (hOpMY MpeAcTaBiIeHUs HHPOpMALUU U
WJUIKOCTPUPOBATh pElIacMble 3aJaud HECIOKHBIMA CXEMaMH, JAuarpaMMaMu,
apyruMu popMaMu rpaduKi U UX KOMOMHALMSIMH,

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOU W
MCCJIEIOBATENBCKOM NIEATENHHOCTH MH(OPMAIHIO O BIMSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA MU TPAHCIOPTA HA COCTOSHUE OKPYKAOLIEW NPUPOIHOU
Cpepbl.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe AeiCTBHUS:

YMEHHs 3aJlaBaTh BOIPOCHI (B XOJie Juaiora W (WJIM) JIUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMmbl, (QOPMYJIUPOBAaTH CBOU  HPEJIOKECHMS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHHSI  NPEACTABIATH  IIOJIYYEHHBIE  PE3YJbTAaThl  IO3HABATEIBHOMN
JEATEIBHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOrO OIbITA,
1abopaTopHOIl pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOIO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEIbHOM WM MCCIENOBATENBCKOW  JIEATENIBHOCTM  IIPU  PEUICHUU
BO3HUKAIOLIUX MPOOJeM Ha OCHOBE Y4€Ta OOILIMX HMHTEPECOB M COIJIACOBAHMS
no3unui (00CyX1eHusl, 0OOMEH MHEHUSMH, «MO3IOBBIE HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEHCTBUM, OMNPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U APyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC 1eHCTBHUS:

YMEHHUE CaMOCTOSITENIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHMPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENBHOCTD, BEIOMpPATh HanbOosee d(hPEeKTUBHBIC CITOCOOBI PEIICHUsI YIeOHBIX U
[IO3HABATEIbHBIX 3aJa4, CaMOCTOSATEIBHO COCTaBJIATh WM KOPPEKTUPOBATH
[PEJIOKEHHBIA  QJITOPUTM JACHUCTBUU IPU  BBIIIOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsAX,
OLICHUBATH COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOM L€, YMEHHUE
UCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMble B YCJIOBUH 3aJaHU.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yJbTAaTOB [0 OCBOCHHUIO 0053aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢eaepanbHOl paboueil mporpammoi,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS U CIOCOOBI



NeHCcTBUM, crenuduueckue s TPEJAMETHON 00macTu  «XHUMHUS», BHIBI
NEATEIbHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpPETAIH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl Ha 0230BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpOIHAST U HEOJAHOPOHAs), BaIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMHUYECKasl PEeaKIus, KiIacCU(UKAIUS DPEaKIUi: peakiuu
COCOVMHEHUS, PEAKLIMU PA3JIOKECHUS, PEAKUMH 3aMEIICHUS, PEaKINU
oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU A((EKT peakinu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aroma, aToMHas OpOUTallb, PaaNycC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAs KOBAJCHTHAs CBSI3b,
VWOHHAs CBS3b, UOH, KaTUOH, aHWOH, PACTBOP, MAcCOBAasl J0JIsl BELIECTBA
(mporieHTHAs! KOHLEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUU U
MIPUMEHATH T MOHSITHUS MPU OMIMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMUKY JJId CoOCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJICHHMS  DJJIEMEHTOB B  OMHApHBIX  COCIMHECHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOW CBsi3M (KOBaJieHTHAsT MW HWOHHAsA) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cmbica Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMMOHUMAHUE NEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepnoanueckon cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIMUHYIO Qopmy Ilepuoanyeckoit
CUCTEMBl XMMHMYECKMX OJJIEMEHTOB: pa3finyarh [OHSITUA «TJIaBHAA
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynna)», Masnsie u
OOJbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoanueckass cucremMa xumuueckux osiementoB . .
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

KJacCu(UIMPOBAaTh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (MO YUCIAYy M COCTaBy YYacTBYIOIIUX B PEaKIUHU
BEILECTB, N0 TEIJIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YpPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpALICHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOrOo »3JieMeHTa 10 (dopmye
COEIMHEHH S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIUu;

MIPUMEHSITh OCHOBHBIC OIEpAIMM MBICITUTEIBHON JEATebHOCTU — aHaIN3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMAaTHU3alllI0, KiacCU(pUKAIHIO,
BBISIBJICHUE TMPUYUHHO-CJICJACTBEHHBIX CBSI3€d — NJI1 U3Yy4YEHUs CBOIICTB
BEIIECTB W XHMHUYECKHX PpEAKLUHM, €eCTECTBEHHO-HAYyYHbIE METOMbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEPEHUEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN);

cieioBaTh ~ IpaBUJiaM  [OJB30BaHUSA  XMMHYECKOM  MOCylIOW U
nabopaTopHbIM 000pYyJIOBaHHMEM, a TakXKe TMpaBHiaM OOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSAMU TI0 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOMPAHUIO
ra3oo00pa3HbIX BeEMmIeCTB (BOAOpOAA ¥ KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OIPEIEIEHHON MAacCCOBOM JOJEHM PaCTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  OKCIHEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB HIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHily 00ydenus B 9 kjiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX TMOHATHUWA: XHUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTENECHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU 3P deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JTUCCOLMAIUS, PEAKIIUU HOHHOIO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIIHNH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTaHOBJIEHUE,
aIIoTponus, aM(pOTEepPHOCTb, XUMHUYECKasi CBSA3b (KOBAJIEHTHAs, HMOHHAas,
METaJUINYECKasi), KpHUCTAJUIMYECKass pemETKa, KOppOo3us METAIJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUWH, TMPeaeabHO AOIyCTUMas
koHueHntpanus [TJIK Beniectna;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUM U
MIPUMEHSITh ATU TTOHSATHUS MPU OMKMCAHUH BEIIECTB U X MPEBPAIICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUI COCTaBJI€HUS (opMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B
COCJIMHEHUSX Pa3IMYHOrO COCTaBa, NPHUHAIICKHOCTh BEHIECTB K
ONpeNeNEHHOMY KJIacCy COEIUMHEHUN Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJI€HTHAs, MOHHAS, METaJUIMYEeCKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKUX COCIUHEHUH, THUIl KPUCTATUITMUYECKON
PELIETKHA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH W XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoid cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHas noarpynmna (A-rpynma)» u «noOodHas
noarpynma (b-rpymma)», Mameie u OoJbIIME TIEPUOJBI, COOTHOCHUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TadiuIe, ¢
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJIGKTPOHHBIM CJO0SIM), OOBSCHATH OOLIue
3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaJlblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOSHUS UX
aTOMOB;

KJacCu(pUIMpPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKUE PeakUH (MO YUCIYy M COCTaBY YYacTBYIOUIMX B PEAKIIUHU
BELIECTB, MO TEIIOBOMY 3(DPEeKTy, M0 U3MEHEHUIO CTEIEHEW OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINKUCAHUE
MpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIUK;

COCTaBJIAITh YPaBHEHUS AJIEKTPOJUTHUYECKON OHUCCOLMALMU  KHUCIIOT,
LIETI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXK/y BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCa 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOXKHOCTH TIPOTECKAHUS XUMUYECKUX TMPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYHO  MacChl
BEILIECTB, MAaCCOBYIO JOJII0O XUMHYECKOrO0 JJieMeHTa 1o (opmyre
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIInu;

cO0JII01aTh rpasuia OJIL30BaHUS XUMHUYECKOU MOCY 10U u
7a0opaTopHbIM  OOOPYJIOBAaHMEM, a TaKXke mpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMU 10 BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHaKa U YIJICKUCIIOTO rasa);

MPOBOAUTL  PEaKIUW, MOJITBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
nonu-, kapOonat-, docdar-, cuiaHMkar-, cyiabdar-, THAPOKCHUI-HUOHBI,
KaTHOHbI aMMOHHUSI YW HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMUYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIILHON NEATEILHOCTH — aHAN3
M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMATHU3aIUIO, BBISBICHUE
MIPUYMHHO-CJICICTBCHHBIX CBS3€H — JJI1 M3Y4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE 8
KJIACC

KoaunuyecTBo 4acoB

Nen/m  HaummeHoBaHHWe pa3/iesioB H TeM

Kontpoubnsie padoreillpakTHyeckue padboTbl
NPOrpaMMsbl Bcero

JIEKTPOHHBIE (UG poBbIe)
o0pa3oBaTe/bHbIE pecypchl

—~

asged 1. [leppoHayajbHbIe XMMUYECKHE IOHATHS

AMHUS — BaKHas 001aCTh

11 €CTEeCTBO3HAHMS U 5 5 Bubmuoreka [JOK
' PAKTUYECKOU IEITETbHOCTH https://m.edsoo.ru/7f41837¢
YeIoBeKa
17 BeniecTBa 1 XuMu4yeckue peakuuu 15 | Bub6mmoreka [IOK
’ https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paszgen 2. BaxkHeiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
71 Boznyx. Kucnopona. [Tonstue 06 6 Bubnmoreka [IOK
' OKCHIaxX https://m.edsoo.ru/7f41837¢
27 Bognopon. [lonarue o kuciorax u Q 1 Bubnnoreka [IOK
' COIIX https://m.edsoo.ru/7f41837¢
’ 3 Boga. PactBopsr. [Tonsitue 06 5 | 1 Bu6muoreka [IOK
" OCHOBAHHSX https://m.edsoo.ru/7f41837¢c
Y OCHOBHBIC KJIACChI 1 | 1 Bubmuoteka [JOK
' HEOPraHM4eCKHX COEIMHEHUN https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

]

XumMuueckasi cBsizb. OKHCINTEIHLHO-BOCCTAHOBHTE/IbHBIE peaknuun

asgen 3. Hepnonnqecmu”l 3aKOH 1 Hepnolmqeacaﬂ CUCTEMA XUMHYECKHX 3JICMEHTOB I[ H. MenaeneeBa. CTPOQHHC aTOMOB.




[Iepuoanueckuii 3aK0OH U
Ilepuonnueckas cucrema

Bbubnuoreka [IOK

31 XHUMHYECKUX 31eMeHTOB JI. M. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoma
XumMuyeckas CBSI3b.
39 T ——— ] bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIINU
bubnuoreka [IOK
Hroro mo pasaerty 15 https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Koutpoashbie | IIpakTHyeckue
NpOrpamMmbI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PEAKIMU
L1 [ToBTOpenue u yrnyOneHue 3HaHUN 5 | bubnunoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAs JUCCOLIUAIIMSL. 2 | 1 bubnuoreka [IOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M HX cOeIUHEHHSA
21 OO6m1as XxapakTepuCTUKa XUMHUECKHUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMHUECKUX
2.2 snemenToB VIA-rpynmer. Cepa u eé 6 bubmmorexa [IOK
' IPYHIL &-€p https://m.edsoo.ru/7f41a636
COGIIMHEHUS
OO6mas XxapakTepruCcTUKa XUMHUYECKUX
23 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' PYTHIRL: ’ p https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas xapakTepuCcTUKa XUMHUECKUX
24 snemenToB [VA-rpynnbl. Yriaepoa u 8 1 2 bubmmorexa LIOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHUN U UX COETMHEHUS
Hroro o paszueny 25




Pa3znen 3. MeTa/iibl 1 UX CocaIMHCHUSA

. bubmuorexa [JOK
3.1 OO0111e cBOiicTBa METAJNIOB 4 httos://m.edsoo /7412636
N bubmuoreka [JOK
32 Bakueiinme MeTaibl U UX COSTUHCHUS 16 httos://m.edsoo.rw/ 7412636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HU YeI0BEKa 3 bubmorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68







IHOYPOYHOE

INJIAHUPOBAHME 8 KJIACC
KosanuyectBo yacos DJIEKTPOHH
Ne Hata  pie uudposbie
Tema ypoka Kontpoa IIpakTnye
B u3y4, oOpa3oBaTebHbIE
/i cero bHbIE PadoThI cKHe padoThI eHus pecypebi
| IIpeamer xumuu. Poaps xumuu B | bubmnorexa [IOK
JKU3HHU YejioBeKa. Tea 1 BelecTBa https://m.edsoo.ru/
ff0d210c
| bubnuorexa LIOK
2 [TonsiTue 0 MeTO/IaX MO3HAHUS B 1
N— https://m.edsoo.rw/
ff0d227e
[TpakTrueckas padota Ne 1
4 «IIpaBumna paGoTsl B 1a0OpaTOpHu KU 1 bubmmorexa [IOK
1 mpuémer https://m.edsoo.ru/
oOparreHus ¢ J1abopaTOPHBIM f10d23de
000pyTIOBaHUEM
4 YucTtele BemecTBa U CMECH. | bubnunoreka LIOK
Crioco0ObI pa3aenieHus: cMecei https://m.edsoo.ru/
ff0d26ca
[TpakTtuyeckas padora Ne 2
4 N but6mmoreka [JOK
3 «Paznenenue cmecelt (Ha npumepe 1
5 https://m.edsoo.ru/
OYMCTKHU TTOBAPEHHOU COJIH )» F0d28c8
bubnunorexa LIOK
G A 1
TOMBLH MOTIGKY IR https://m.edsoo.ru/
ff0d2a6¢
4 XUMHUYECKHUe 3JIEMEHTHI. 3HAKU | bubmuoreka [{IOK
(CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/
3JIEMEHTOB ff0d2be8
§ [IpocTeie U C0KHBIE BELIECTBA | bubamorexa [HOK
p H https://m.edsoo.ru/
ff0d2a6¢




\O

ATOMHO-MOJIEKYJIIPHOE YUEHUE

but6mmoreka [JOK

https://m.edsoo.ru/
ff0d2d50




3aKo0H MOCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 . 0
Xumuueckas popmyia. BaaeHTHOCTD httns://m.edsoo.rw/f0ddeae
aTOMOB XMMHUYECKHX 3JIEMEHTOB
1 OTHOCHUTENbHASI aTOMHAs Macca. bubnuotexa [IOK
OTtHOcuTeNbHAs MOJIEKYJISIpPHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10711 XUMUYECKOT0 bu6mmnoreka [JOK
3JIEMEHTA B COCUHEHUU https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Moib. bubnuoteka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYeCKre U XUMAYSCKUE SBICHUS. bubmuoreka [IOK
XuMHYecKasi peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haku U ycioBusi NPOTEKaAHUS bubnnoreka [HIOK
XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuorexa [IOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boluncnenus koiamdecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX Bubnnorexa LIOK
= . yp https://m.edsoo.ru/ff0d5708
peaxuui
Knaccudukanus XuMuueckux peakiui
18 (coeTMHEHSI, pa3JIOKEHHSI bubmmorexa OK
A P ’ https://m_edsoo.ru/fR0d3£34
3aMeleHus, 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 SHIUKIIONCTHCT O60g CHHUC U Bubmmorexa LIOK
H AHCT Iil https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUI
20 Kontponbnas paborta Nel no teme bubnuoreka [IOK
«BenecTBa 1 XMMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnuorexa LIOK

Bo3ayxa. Kucnopox — aneMeHT u

https://m.edsoo.ru/ff0d448e




MpOCTOC BCUICCTBO. O3zon

dusnyeckre 1 XUMUYECKUE CBOMCTBA

bu6mmoreka [JOK

22
KHCIIOPOAA (PEAKILHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenune). [lonarue 06 okcumax
Crioco0b!I mosTydeHus: Kuciopoja B
but6mmoreka [IOK
23 1abopaTopur U MPOMBIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ hexT XuMuIeckoit
24 peaKIuy, MOHATHE O bubnunoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITHSIX
TomnuBo (He(Th, Yrolb U METaH).
25 3ar SISHGIEI/IG(I];OS yxa CIoco0bI iro bubmmorexa [IOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPAIICHUS
ITpaktuyeckas padora Ne 3 o Teme
26 «[lonydeHue u cooupanue KUCIopoia bubmmorexa LHOK
y N P poad, https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €r0 CBOMCTBY»
7 Bonopon — sieMeHT u npocroe bubnnoreka [HIOK
BeliecTBO. HaxoxaeHue B npupoe https://m.edsoo.ru/ff0d4dd0
)% DU3NYECKUE U XUMUUYECKHUE CBOMCTBA but6mmoreka [IOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6anoreka LIOK
29 I1 e
OIUITHE O RUCHOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0OsbI oTy4eHust BOAOPOIa B bubnuoteka [IOK
naboparopuu https://m.edsoo.ru/ff0d4ddo
[Tpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonyyenue u cobupaHue BOAOPO/A,

W3yYEHHUE €r0 CBONCTB)

https://m.edsoo.ru/ff0d4{42




MossipHblit 00bEM Tra30B. 3aKOH

bub6manoreka LIOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Borunciennss 00b€Ma, KOJIUYECTBA
bubanoreka [IOK
33 BEIIIECTBA Ta3a IO €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIECTBA WK 00BEMY
Breruucnenns 00EMOB ra3oB 110
34 ABHEHMIO PEAKLUM HA OCHOBE 3aKOHA bubmorexa TIOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA but6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [IOK
MHJUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputens. HaceieHHnbie
37 Y HEHACBHIILIEHHbIE PACTBOPBI. MaccoBast bubnmorexa [IOK
pacTBOpEL. https:/m.edsoo.rw/f0d5b40
JIOJISI BEIIECTBa B PacTBOPE
[IpakTrueckas padora Ne 5 o teme
38 «IIpuroroByieHre pacTBOPOB C bubnuoteka [{OK
onpeaeséHHON MacCOBOM A0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
19 Kontponbnas pabora Ne2 no teme bubnmoreka [{OK
«Kucnopoa. Bogopoxa. Boxa» https://m.edsoo.1u/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonmyyenue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa TIOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHOBaHUSA: COCTaB, KJIacCUPUKALINSA, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




2 IlonmyyeHnue U XMMHUYECKUE CBOMCTBA bubnuoreka [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kinaccugpukanus, bubnuoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoi(ilfl) oI ‘-I)GHI/ISI XI/IMI/I‘-I}GII())KI/IG bubmorexa [OK
; YHCHITL https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckast pabora Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 3a/1a4 MO TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEINHEHUID)
43 I'eneTnueckas cBsI3b MEXIy Ki1accamu bu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [IOK
49 O06001IeHNE U CUCTEMATU3AIIMS 3HAHUI
B H https://m.edsoo.ru/00ad9cb2
Kontponbhas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa TIOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHHI
[TepBbie mONMBITKH KIacCUPUKAIIIT
bu6mmoreka [JOK
51 XMMHUYECKHUX dJIeMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 2JIEMEHTOB
[Tepuoanueckuii 3aK0H U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /I. 1. Menpeneera
bu6nmoreka [JOK
53 IIepuonsl, rpymisl, MOATPYIIILI

https://m.edsoo.ru/00ada52c




Crtpoenne atomoB. CocTaB aTOMHBIX

bub6manoreka LIOK

54
saep. N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHnue >MeKTPOHHBIX 000JI04eK Bt OK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii nosmorexa I
https://m.edsoo.ru/00adabbe
cucremsl /. 1. MenneneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA 10 €ro MOJI0KEHUIO B but6mmoreka [{OK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. /1. 1. bubnuoteka [{IOK
MenneneeB — y4€HbIHU, NTEIaror u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
PesepBHbIit ypok. O600IIeHNE U
P P N bubanoreka [HOK
58 cUCcTeMaTu3alus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas paboTa
Kontponbnas paborta Ne4 no teme
59 «CTtpoeHue atoMa. XMMHUYECKasl CBSI3b)» bubmmorexa [IOK
. https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi padorta
60 DIIeKTPOOTPUIIATEITLHOCTH ATOMOB bubnunoreka [IOK
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckast CBsI3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
6 KoBasneHTHas nosspHas XUMHYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaseHTHas HenosipHasi XuMU4ecKast bubnuoreka [HOK
CBSA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHCIICHUS but6mmoreka [{OK




https://m.edsoo.ru/00adae28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC | bubnunoreka [IOK
peakiu https://m.edso0.ru/00adb076
bu6mmnoreka [JOK
1
66 OKHCIINTEIN B BOCCTAHOBHUTEIIN httos://m_edsoo.ru/00adb076
PesepBHEIi ypok. O000IIEHHE U
P 7P ill bu6mmoreka [JOK
67 CUCTEMATHU3AIIMS 3HAHUM 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHAYECKAs CBS3b)
68 PesepBHblit ypok. O60011IeHNE U | bubnuotexa [IOK
cucTeMaTHu3anus 3HaHu https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

KoJsm4yecTBO 4acos DJIeKTPOHHBbIE
Ne Hara nudpoBbIe
Tema ypoka Kontpoubnbie | IlpakTuyeckue bp
n/n Bcero H3yYeHMsl | o0pa3oBaTebHbIe
padoThI padoThI
pecypcebl
[lepnonnueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 but6mmoreka [JOK
XAMUYECKUX 35ieMeHTOB [[. U. https://m.edsoo.ru/00adb59¢
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 . bubnuorexa [{OK
CBOMCTB XUMUYECKUX HJIEMEHTOB 1

N https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukaruys u HOMEHKIIaTypa i bubnmorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunapl xumMudyeckou CBSA3U U TUIIBI 1 bu6anoreka [IOK
KPUCTAIUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHNME U yriTyOIeHne 3HAHUI 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

6 Knaccudukarus xummyeckux 1 bu6mmoreka [HOK
pEaKUHUii MO pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKON

7 eakuu. [{IoHATHE O TOMOTE€HHBIX U 1 bubnmotexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUIX
[loHsiTHE O XUMUUYECKOM PAaBHOBECHH.

but6mmoreka [JOK
3 @DakKTOpPHl, BIUAIOIINE HA CKOPOCTh 1

XHUMHYECKOU PEAKIUN U IMMOJIOKEHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOT'O paBHOBCCUA

OKHUCIINTEIEHO-BOCCTAHOBHUTEIHHEIC

but6mmoreka [JOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTHYECKON
10 nuccoruanmu. CUIIbHbBIE U cl1a0bIe Bubmorexa IIOK
' https://m.edsoo.ru/00adcd68
3JIEKTPOJIATHI
11 Honnsle ypaBHEHUS peakiui bubmmorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOUCTBA KUCIOT U
12 OCHOBaHHUI B CBeTE IIpeACTaBICHUI bubmmorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 AIIEKTPOTUTHUYECKON AUCCOLUAINH
XUMHYECKHE CBOUCTBA COJIEU B CBETE
13 IIPEICTABICHUN 00 bubmmorexa [IOK
P . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTAYECKON AUCCOLMALINHI
14 Tlousatue o runponause coiueit buGnnorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTU3aIUS bubmuoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «PenieHne 3KCrepuMEHTAIbHBIX bubnmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amau»
Konrtponsnas padora Ne2 o teme
17 «IIIEeKTpOIUTHYECKAS TUCCOINALIIS bubmmorexa [IOK
p ) https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPaX»
OO0m1as XxapakTeprucTHKa TajJOreHOB.
18 XUMHUUECKHE CBONCTBA HA TPUMEDPE bubmmorexa [OK
p P https://m.edsoo.ru/00addfe?
XJiopa
19 Xnopooaopon. ConsiHast KUCIIOTA, but6mmoreka [JOK




XUMUYECKHE CBOWCTBA, MOIYUYEHUE,
pUMEHEeHHe

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

[Ipaktuyeckas padora Ne 2 o Teme

bub6aunoreka 1HOK

20 «ITony4eHue CONTHON KMCIIOTHI,
. . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY
Brruucnenust no ypaBHeHUSIM Eubs 110K
. noIMoTeKa
21 XUMUYECKUX PEaKIUid, ECITH OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepucTUKa JIEMEHTOB bubnuorexa [{OK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOIAU(PHUKAIIUN CEPHI.
73 Haxoxnenue cepbl 1 €€ COeTMHEHU I bub6aunoreka LHOK
B IIpUpoJie. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoaopoi, CTpOEHHUE, bubnuorexa [{OK
bu3NYecKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTa, BuG 110K
) noIMoTeKa
25 bu3HYecKre U XUMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
NPUMEHEHNE
XHUMHUYECKUE DPEaKLUH, JexKallnue
B OCHOBE MIPOMBIIIUICHHOTO
26 criocofa  TMOJy4YeHUs  CEpHOH bubaunorexa LIOK
KHCITOTEL. https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsI3HEHUE
OKpPY’KaloIIeH cpe/ibl COeTUHEHUSIMU
cephbl
7 Brluncnenre MaccoBOi 1014 BBIXO/1a bubmuoreka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO011ast XxapaKTepUCTHKA SJIEMEHTOB bubnuorexa LIOK




VA-rpynmnsl. A30T, pacupoCTpaHEHUE
B IIpUpo/ie, GU3HIECKUE U
XUMUYECKHE CBOKCTBA

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

AmMmHuak, ero ¢pusudeckue u

bubnunoreka LIOK

29 XUMUYECKHUE CBOMCTBA, MOJTyYEHUE U
https://m.edsoo.ru/00adf004
pUMEHEeHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «ITonyyenne aMmMuaka, U3y4eHue ero bubmmorexa LOK
N ' 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bu6mmoreka [HOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HATPATOB M COJICH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 5 - p but6mmoreka [JOK
YAOOPCHHH. AUMHIHCECKOC . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIEeH cpebl
COCIMHEHUSIMH a30Ta
Docdhop. Oxenn bocdopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta ®(bIE3I/I(lI€ZJKI/Ie u Bubmroreia LIOK

P ot https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOJyYEeHHE
HcnonwszoBanue pocdaros B

34 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubmuoreka [{OK
3arpsi3HEHUE IPUPOJAHON CPeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHIE B

35 npu Ene g)mHIr){ecxie U XUMHAYECKUE bubmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBA
16 Oxkcupel yraepoaa, ux Gu3ndeckue u bubnmnoreka [JOK

XHMHYECKHE CBOMCTBA.

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




DKkonornyeckue npooaemsl,
CBsI3aHHBIC ¢ OKcHuoM yrieposa (IV)

37 YronbpHas KUCI0Ta U €€ COJIN bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuueckas pabora Ne 4 o Teme

38 "[Tomy4yeHue yriieKucioro rasa. bubnmnoreka [JOK
KauectBeHHas peaxiiusi Ha KapOOHAT- https://m.eds0o.ru/00ae027¢
non"

[TepBoHa"ambHBIE TOHATHS 00
39 OpPraHMYECKHX BEIIECTBAX KaK O buGnnorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YIJIepoaa
40 Kpemuuii u ero coeiMHeHUS buGnnorexa [IOK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3374 110 TEME bubnunoreka LIOK
«Baxueitme HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHUS
KonTtponbhas padora Ne3 o teme

42 «BaxkHelnme HeMETaIbl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO0m1as XxapakTeprucTUKa XUMHUIECKUX
5JICMEHTOB — METAJIJIOB.

43 MeTtannyeckas CBSI3b U Bubmuorexa [IOK
MeTaJTHYecKasi KpUCTAIUINIeCKas https://m.edsoo.ru/00ae103e
pemérka. @u3nUecKue CBONCTBA
METaJIOB
XHMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHIECKHUH P bubmmorexa [OK

HaIPsSHKEHUN METaJIOB

https://m.edsoo.ru/00ael156




O6111e crocoObl MOTyYeHUS
MeTaiuioB. CiuraBel. BerauciieHus mo

bub6aunoreka LHOK

45 i
YPaBHCHHAM XUMHIHCCKHX pCakiiui, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
npuMecu
46 IToHsATHE O KOPPO3UU METAJIIIOB bubmmorexa LOK
pp https://m.edsoo.ru/00ae1278
bub6nuoreka LIOK
47 €JIOYHbIEC METAJIJIbI
10 https://m.edsoo.ru/00ae14b2
43 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJlus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeNbHBIE METAILIIBI — bu6muoreka [HIOK
KaJIbIIMHA 1 MarHuit https://m.edsoo.ru/00ael5e8
50 Baxkneimme coequHeHNUS KaabIus buomorexa OK
A H https://m.edsoo.ru/00aecl5e8
51 O0001IeHrEe U cCUCTEMAaTU3AIIHS
3HAHWI
5 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmuoreka [{OK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "KécTkoCTh BOABI M METOJIBI €€ bubmmorexa [OK
" A A https://m.edsoo.ru/00aelaed
yCTpaHEHUs
bubnunoreka LIOK
54 AmoMUHUN
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U Bbu6mmorexa [IOK
TUIpOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnuorexa [IOK

https://m.edsoo.ru/00ae1d86




OKCI/II[LI, THAPOKCHUABI U COJIM JKCIIC3a

bubmuoreka IHOK

37 (IT) u xxene3a (II1) https://m.edsoo.ru/00ae35¢6
58 06061116HI/Ie Y CUCTEMAaTU3AIIHS
3HAHUH
[Ipaktuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3374 110 TEME bubnuorexa [{IOK
«Baxueimme MeTabl 1 UX https://m.edsoo.ru/00ae3de8
COEIIMHEHUS
Brruucienust mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECIIM OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIH bubnnoreka [IOK
COZIEPKUT MpuUMecH. Berancnenns https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJa MPOAYKTa
peakuuu
61 06061iIeHI/Ie U CHCTEMaTHU3aIlus
3HaHUI
KonTponbHas pabota Ne4 o teme
62 «Baxkuneiime MeTaIIIbI U UX
COCIIMHEHUS
63 BemectBa u maTepuansl B bu6nunoreka LIOK
IIOBCEIHEBHOU KU3HU UEI0OBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE Bbubmuorexa [IOK
OKpYKaloIlIeil cpeapbl https://m.edsoo.ru/00ae4270
Ponpe xumunu B perienuun bubnuoreka [{OK
63 IKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepsHblii ypok. O6001eHue u bubnuorexa LIOK
cucTeMaTu3allis 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepHbIii ypok. O600111eHNE U bubmuoreka [{OK




CHCTEeMaTHU3aLus 3HaHU

https://m.edsoo.ru/00adb33¢c

68 PesepBubIil ypok. O6001IEHNE U

CHCTeMaTHu3alus 3HaHUH

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJIbHON ITPOT'PAMMBbI

8 KUIACC

Kon

npoBepsie
MOT0
pe3yJabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111€er0 00pa3oBaHus

1

IIo Teme: ((HepBOHaanIBHI)IC XUMHNUYCCKHUEC ITOHATHUA»

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM,
MOJIEKYJ1a, XHMHUYECKHH JIIEMEHT, NPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAsE aTOMHAasi W MOJIEKYJIsipHasE Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas J0JII XUMHUYECKOTro
JJIEMEHTa B COCIMHEHUHU, MOJISIPHBIM OO0BEM, XUMHUYECKas peaKilus,
KIacCU(PUKAIIASA  PEAKIM:  peaklIud  COCOUHCHHS,  PCaKIUU
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHJAOTEPMHUYECKUE PEaKIUHU, TEIUIOBOH 3((deKT peakiuu, pacTBop,

MaccoBasi JOJsl BemiecTBa (NMPOIICHTHAs KOHIIGHTpAIMs) B
pacTBope

1.2

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX
OOHATUI U

NPUMCHATDH 5TU MMOHATHA IPU OITMCAHUN BCHICCTB U UX
NpeBpalieHu

1.3

HCIIOJIBb30BaTh XI/IMI/ILIGCKyIO CI/IMBOJ'II/IKy JI1 COCTAaBJICHUA
dopmyn

BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIUN

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpPaHCHUAMACCHI
BC€IICCTB, ITOCTOAHCTBA cocCTana,
ATOMHO-MOJICKYJIAPHOT'O yucCHHs, 3aKOHa

ABorajipo

1.5

OIIPEACIIATh BaJICHTHOCTbB aTOMOB
OJICMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIaccu(UIUpPOBaTh XMMUYECKHE pEaKUuu (110 YUCTy U
COCTaBy




YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY P deEKTY)

1.7

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJAPHYIO U MOJISIPHYIO
Macchl

BCHICCTB

1.8

BBIUUCIIATHE MACCOBYHO JOJIIO XUMHUYCCKOI'0 3JIEMCHTA II0 (bopMyne

COCIMHCHHMUA,

1.9

BBIYUCIIATE MAaCCOBYIO NOJIHO BEIIECTBA B paCTBOPEC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HAOIIOJCHHE,
U3MEpPEeHUe,  MOJENUpOBaHHE,  OSKCIEPUMEHT  (peajbHbId U

MBICJICHHBIH)

ITo Teme: «BaxxHenme npeacTaBUTENIM HEOPTraHUYECKUX BEILIECTBY

2.1

paCKpbIBAaTb CMBICII OCHOBHBIX XHMHWYCCKHX TIOHSTHIA: OKCHI,

KHcCJj0Ta, OCHOBaHUEC, COJIb

22

OIPCACIIATE IMPUHAAICIKHOCTE BEIICCTB K OHpeI[eJ'IéHHOMy KJIacCcy

COEMHEHHH 110 popMyIam

2.3

KJ1acCU(UIIMPOBATh HEOPTAaHUUECKUE BEILIECTBA

24

XapakTepu3oBaTh  (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA
BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEP)KIas OMUCAHWUE TpPUMEpaMHu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIHUX XUMHUYCCKUX peaKLII/Iﬁ

2.5

MPOrHo3upoOBaATh CBOICTBAa BEIISCTB B 3aBUCHUMOCTHU OoT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUH B Pa3TUYHBIX YCIOBHIX

2.6

ClleZloBaTh IpaBUJaM  IOJIb30BAaHUS XMMHUYECKOH TMocyaoil U
nabopaTopHEIM 00OpYAOBaHUEM, a TAKKE MpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKLUHMSMHU [0 BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BeEIECTB (BOJOPOAA U KHCIOpPOJA), MPUTOTOBIICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBAThH U NMPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOLIbIO

HWHANKATOPOB (JaKkMyc, heHondraaen, MEeTUIOPAHK U APYTHE)

2.7

IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOW peakluu

IIo teme: «llepuommueckuii 3akoH u Ilepmoaunueckas cucrema
xumudeckux anemeHtoB J[. U. MenneneeBa. CTpoeHue aTromoB.

Xumuaeckas cBa3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pCaKkunm»




3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKHX MOHSATHH: SIIPO aToMa,
JIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOWTalb, pajuyCc aToMma,

XUMHYCCKasd CBA3b, IOJAPHAsA MW HCIOJIApHAs KOBAJICHTHAA CBA3b,

3NEKTPOOTPULATENBHOCTh, HWOHHAsl CBS3b, HOH, KAaTUOH, AaHHOH,

CTCIICHb OKHCJICHHUA

32

KHaCCI/I(bI/II_II/IPOBaTB XHUMHUYCCKUEC DJICMEHTBI

33

OINUCBIBAaTh M XapaKTepu3oBaTh TabauuHyro ¢Gopmy Ilepumoguueckoit
CUCTEMBl XMMHYECKUX DJEMEHTOB: pa3inyaTh IOHATHUS «TIJIaBHAs
noarpynna (Arpynma)» U «moboyHas mnoxarpynmna (brpymma)y,

«MaJible» U «OOJIBbIIHE) NIEpUOJbI

3.4

packpsiBaTh cMbIca llepuoauueckoro 3axkona J[.M. Menneneena:
JIEMOHCTPUPOBATH IOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT uX TmojoxeHus B Ilepuogmueckoit

CUCTEMC

3.5

COOTHOCHUTH 0603H3‘I€HI/I$I, KOTOPBIC HMCIOTCs B Ta6n1/1ue
«Hepnonnqecxaﬁ cucrema XUMHUYCCKUX 3JICMCHTOB HI/I
MeHnaeneeBay C YHUCIOBBIMU XAapaKTCPUCTUKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX OJICMCHTOB (COCTaB u 3apsa sapa, 06mee qHuCJI0o

AJIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OMpeACIAATh CTCIICHb OKHMCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX

3.7

ONpEeNEeNsaTh BUJ XUMUYECKON CBs3M (KOBAJIEHTHAass W HWOHHAs) B

HEOPTraHNYCCKUX COCAUHCHUAX

9 KUIACC

Kon
MpoBePAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa30oBaTe/ILHOI NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

IIo Teme: ((BCIJ_IGCTBO U XUMHYCCKad pCakus»




1.1

pacKphIBaTh CMBICT OCHOBHBIX XHUMHUECKUX TOHSITHH: pacTBOD,
AIEKTPOJIUTHI, HEIJEKTPOIHTHI, JJICKTPOIUTUYECKAS TUCCOLUAIUS,
peaKkiMi WOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpatumbie u HEOOpaTHUMBbIe peaKIuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHBIC peaKIuy, OKHCITUTE]Ib,
BOCCTAHOBUTENIb, OKHUCIICHHE M BOCCTAaHOBJICHHE, aJJIOTPOIIHS,
aM(pOTepHOCTh,  XHMHYECKass  CBs3b  (KOBaJCHTHAs, HOHHAs,

MeTaJ’IJ’II/ILIeCKaﬂ), Kpuctajlinducckas peméTKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaKkunu

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHLIX XHUMHWYCCKUX MIOHATHU U

IMPUMCHATH 3TH IOHATHSA IMPU OIIMCAaHUU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPABHEHHUsI DJIEKTPOJIUTUYECKON JUCCOLMALIMU KHUCIOT,
LIEJI0YEe M COJIEH, MOJIHBIE U COKpALUIEHHBIC YPaBHEHUS pPEAKUUU

HOHHOI0 0OMeEHa

1.4

PaCKpBIBATh CYHIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPCACTBOM COCTABJICHUS IJICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MIPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKiuu

IIo Temam: «HemeTamnsl M MX COSIOUMHEHHS» M «MeTallibl U HX

COCIHUHCHUSD)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CTICU(PUUECKUE XUMUIECKIE
CBOMCTBA MPOCTBIX M CIOKHBIX BEIIECTB, MOJATBEPXKJasi OMNMCAHUE
IIPUMEpPAaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKLIMN

22

COCTaBJIATh YPABHEHUS PEAKIIMH, MOJATBEPKIAIONINX CYIIECTBOBAHUE

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IIPOrHO3UpOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHNYCCKHUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX

YCIOBUSIX

24

CIEAOBaTh IpaBUJaM I[OJb30BAaHUS XHUMUYECKOW TOCYIOW U
abopaTOpHBIM O00OpYJOBaHHEM, a TAKXKe TMpaBHJIaM OOpaIIeHUs C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKIHUSMU IO BBINOJIHEHUIO
a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHUIO U COOWMPAHUIO

ra3006pa3HLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOIO ra3a)




MIpOBOAWTL PCAKONH, MNOATBCPKAAIOIINC Ka4eCTBCHHEIM COCTaB

Pa3IMYHBIX BCHICCTB: PACIIO3HABATH OIIBITHBIM HYTéM XJjiopua-,

2.5 Opomuna, wommn, KapOonar, ¢Qocdar, cwimmkar, cyibdart,
THIPOKCUINOHBI, KATHOHBI aMMOHHMS, HOHBI H3YYCHHBIX METAJIOB,
MPUCYTCTBYIOINIUE B BOJAHBIX PACTBOPAX HEOPraHUYCCKHUX BEIICCTB

3 ITo Teme: «XUMHUS U OKPYXKAIOIIAS CPENIAy

il packpbiBaTh  CMBICII  OCHOBHBIX  XMMHUuUeckux monstuii: [IJIK

' BEIIIECTBA; KOPPO3HUS METAILIIOB
32 HpI/IMeHHTB OCHOBHBIC onepaulxm MI)ICJ'II/ITGJ'II)HOI\/II HOCATCIIBHOCT —

aHAIM3 MW CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHE TPHYMHHO-CJICICTBEHHBIX CBSA3CH — JUIS  H3YYCHHS
CBOﬁCTB BCIICCTB U XHUMHUCCKHUX peaKHHﬁ; CCTCCTBCHHOHay‘-IHbIG
METOJIbI TIO3HAHWS — HAOJIIOJACHWE, H3MEpPEHUE, MOJICITHPOBAHUE,

IKCIIEPUMEHT (PeabHbI U MBICTICHHBII)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘{aJIBHLIe XUMHNYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMUK B KM3HU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemecTBa. duU3nyUecKkue CBOMCTBA BEHIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTHe 0 MeTodax MO3HAHUS B XUMHH. UHCTHIE BEILIECTBA U CMECH. CnocoObI

pas3aeneHust cMecei

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckne dj1eMeHThl. CHMBOJNBI  XHMHYECKHUX

JJICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IeKy.HﬂpHOC YUCHUC

1.4

Xumudaeckas (l)opMyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocUTeNIbHAS aTOMHasn macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHas Macca. Maccosas J0JIA XUMHYCCKOT'O DJIEMEHTA

B COCIMHCHHUN

1.5

KomuuectBo BemectBa. Monbk. Mossipas macca. B3anMocCBsA3b KOJUYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemlecTBa. Pacdy€rel mo Qopmynam

XUMHYECKHUX COEIUHEHUN

1.6

duznyeckre U XMMHUYECKUE SIBJICHMs. XUMUYECKas peakuus U e€ MpHU3HaKH.
3aKOH COXpaHEeHHUs1 MacChl BellecTB. XUMHUYeckre ypaBHeHus. Kinaccudukarms

XUMUYECKUX pPeakiuii (COeTMHEHUs, pa3JIOKEeHUs], 3aMEeIlIEHUs, OOMEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0W, C TpaBUIIaMH
pabotrel B Jjaboparopur W TpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
o0opysoBaHHEM, W3yYe€HHE U ONUCaHWe (HU3UYECKHX CBOMCTB 00pa3ioB
HEOpPTaHWYECKHUX BENIICCTB, HaOmIojeHWe (u3udeckux (TUIaBJIeHHE BOCKa,
TasHUE JIbJla, paCTUPaHUE caxapa B CTYIKe, KMIIEHHWE U KOHJCHCAIUS BOJBI) U
XUMHYECKUX  (TOPCHHE  CBEYM, MPOKAIMBAHWE  MEIHOW  TPOBOJIOKH,
B3aMMOJICMCTBHE MeNla C KHUCJIOTOW) sBIEHUM, HAOMIOJEHHE U OIMKCaHUe
NPU3HAKOB TPOTEKAaHWUs XUMHUYECKMX peaknuid (pasjoxkeHwe caxapa,
B3aMMOJICICTBHE CEPHOM KHCIOTBI C XJOPUAOM Oapus, pa3ioKeHUe
ruapokcuna meau(Il) mpu HarpeBaHuM, B3aUMOJICHCTBHUE Kelie3a C PACTBOPOM

commu meau(Il), mzydyenne cnocoOoB pazneneHus cMmecei (C MOMOIIbI0 MarHUTa,




dbunbTpoBaHue, BbIMAPUBAHUE, TUCTHIUIAIMSA, XpoMmaTorpadus), MpoBeAeHHE
OUYMCTKHU TTOBAPEHHOW COJIM, HAOIIOICHUE ¥ OMTUCAHKE PE3YJIHTATOB TPOBEACHHUS
OTbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MaccChl, CO3JIaHUE MoJjeneit

MOJIEKYI (IIIapOCTEPKHEBBIX )

Baxwueiine OpEACTAaBUTCIIN HCOPraHNUCCKUX BCHICCTB

2.1

Boznyx — cmecw rasos. CocraB Bo3gyxa. Kucimopon — sneMeHT M IpocToe
BeulecTBo. Haxokaenue kuciaopoja B mpupojie, (pusMueckue U XUMHUECKUe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciaopoaa. CrocoObl
MOJyuYeHUs] KHUCIOpoAa B Jaboparopud M HpoMbIIUIEHHOCTH. KpyroBopor

Kuciaopoja B npupoje. O30H — aIoTporHas MoauduKaus KUCIopoaa

2.2

TemnoBoit 3¢ ekt XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, K30-
1 SHAOTEPMUYECKHE peakMK. TOIIMBO: yroiab U METaH. 3arpsi3HEHHE BO3/1yXa,

yCUJICHHE TapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CII0s

23

Bomopos — anemeHT u npocToe BerecTBo. HaxoxkeHue Boopoia B MPHPO/IE,
¢u3uuecKkue M XMMHYECKHE CBOWCTBA, NMPUMEHECHHE, CIOCOOBI IOJYYCHHS.

Kucnote! u conu

24

MounsipHblit 00BEM ra3oB. Pacy€Thl N0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBoMcTBa BOoAbl. Boma kak  pactBopuTenb. PacTBOpBL
HacplilieHHbie 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBasgs J0Ji1 BellleCTBA B pacTBope. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poiib pacTBOpoB B Ipupoje U B KU3HU uenoBeka. Kpyrosopor
BOJbI B TMpUPOJAE. 3arpsA3HEHHUE NPUPOJIHBIX BOA. OxpaHa U OYHUCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukanmss nHeopranmdeckux coenuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) W
HecosneoOpasyomue. HoMmeHnknatypa okcunoB. DPU3MYECKHME M XUMHUYECKHE

CBOMCTBaA OKCHJOB. HonyquHe OKCH 0B

2.7

OcHoBanus. Knaccudukanuss OCHOBaHWM: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHUNA. DU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHMil. [TonyueHne ocHOBaHUIA

2.8

Kucnoter. Knaccuduxauust xucinor. Homenkiarypa kucinor. ®dusnueckue u
XHUMHUYECKHE CBoMcTBa KUCIOT. Psin aktuBHOCcTH MeTamwioB H.H. bekerosa.

[Tonyuenue kucior

29

Comu. Homenknarypa coineir. @u3nueckue M XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue conei

2.10

I'eneTnueckas CBI3b MECXKOY KilaCCaMHU HECOPraHNYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XUMHUECKUIl  SKCHEPUMEHT: KayeCTBEHHOE OIIpeJeNieHHe  COJepXKaHUs
KUCJIOpOJia B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclio3HaBaHHE U M3YUYECHHUE
CBOWCTB KHCIIOPO/a, HAOIIOAEHUE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJOM U
yCIIOBHS BO3HHUKHOBEHUS M MpPEKpalleHus] ropeHus (moxapa), 03HaKOMIIEHHUE ¢
oOpa3iaMi OKCHUJOB M OIKUCAHUE HX CBOICTB, IMOJy4YeHHUE, COOHMpaHue,
pacrio3HaBaHHE U M3Y4YEHHE CBOWCTB BoJopoJa (FOpEeHHue), B3auMojeiicTBHe
Bogopoaa ¢ okcugoMm menu(Il) (Bo3MOXKHO HUCTIONB30BAHUE BHIEOMATEPHAIIOB),
HaOroleHne 00pa3lioB BEIIECTB KOJMYECTBOM 1 Moib, Hcciel0BaHUE
0COOEHHOCTE pacTBOpPEHHUs] BEIIECTB C PAa3IMYHON  pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOW JOJIEH PACTBOPEHHOIO
BELIECTBA, B3aMMOJEHUCTBHE BOJBl C MeTallaMd (HaTpUEM M KaJbLHEM)
(BO3MOYKHO UCHOJb30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHUE pPACTBOPOB
KHACJIOT M WIeJIoYel ¢ IMOMOIIbI0 MHAMKATOPOB, MCCIIENOBaHUE OOpa3LoB
HEOPraHMYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKM MHAMKATOpPOB B pacTBOpax KHUCIOT M IIEJI04YeH, MH3ydeHue
B3aumoeiictBuss okcuga menu(Il) ¢ pacTBopom cepHOW KHCIOTBI, KUCIOT C
METaJUIaMM, PEAKIUN HEUTPpAIN3allH, [I0Jy4YCHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOr0 MeTajjla JpyrdM U3 pacTBOpa COJIM, pELICHue
SKCIIEPUMEHTAIbHBIX 33Ja4 Mo Teme «BaxHeWlue Kiacchl HEOpPraHMYEeCKHX

COEIVHEHUI

[Tepnonnueckuii 3akoH u [leproanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKast CBA3b. OKUCIUTEIBLHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

[lepBble MOMBITKH KIacCU()UKALUU XUMHUECKUX diieMeHTOB. [lonarue o
rpynmnax CXOIHBIX AJIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METalIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIE

OKCHUABI U TUAPOKCHUBL

32

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMudeckux snementos J1.1.
Meneneesa. Kopotkonepunonnas u JUIMHHOTIEpUOAHAS (hopMbI
[lepuonnueckot cucrembl xumuueckux dneMeHtoB .M. Menneneesa.
IIepuonsl u rpynmsl. OU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB

Mepuoaa U rpyuIibl 3JICMCHTA

33

Crpoenue aromoB. CoctaB aromHbIX saep. M3oronsl. Dnekrponsl. CTpoeHue

JNEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB

[Tepnoanueckoit cucrems! [I.M. MenneneeBa. XapakTepuCTHKa XUMHYECKOIO

3JIEMEHTA 110 €r0 MojoxeHuto B [lepuonuueckoii cucreme .M. Menneneesa




34

3aKOHOMEPHOCTH HM3MEHEHMS paadyca aToMOB XHMMHMYECKHX DIIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUMX CBOMCTB II0 TIPyNIaM M IEPUOJAM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku U npakTtuku. .M. MenneneeB — y4€Hb U

rpaKJIaHUH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (mossipHass W HEMOJSPHAs) — CBS3b.

DIEeKTPOOTPUIIATETLHOCTh XUMHUECKUX 3JIeMEeHTOB. MloHHas CBSI3b

3.6

Crenenb okucieHus. OKUCIUTEIFHOBOCCTAHOBHUTEIIbHEIC peaKknuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHHS. OKHUCIIMTEIIN 1 BOCCTAHOBUTEIIN

3.7

XVUMUYECKUI JKCHEPUMEHT: H3y4eHHME O00pa3loB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIA LMHKA C PACTBOPAMM KHUCJIOT H
L1EJI0YEH, NMPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPHI OKUCIHUTEIBHO-

BOCCTaHOBUTEJIbHBIX PEaKIUil (TOpeHue, peakiiuu pas3ioKeHUs, COSIMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 21eMeHT coaep:KaHUs

BemecTtBo n XumMuueckas pcaknuys. HOBTOpCHI/IC

1.1

[Tepuonnueckuit 3akoH. [lepuoanyeckas cucrema XuMHIeckux 3memeHToB J[.1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUM CBOMCTB
XUMHUYCCKUX DICMCHTOB HepBI)IX TpéX HepI/IOI[OB, Kajlys, KaJlbIlud U HX
COCIMHEHHI B COOTBETCTBMM C TOJIOKEHHMEM 3JeMeHTOB B [leprommueckoit

CUCTCMC U CTPOCHUCM NX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XHUMHUYECKON CBsI3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU
U BUJa XUMUYECKO# cBsi3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHUIEeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHalbHas). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K pa3jIMYHbIM  KJIAacCaM  HEOPraHWYECKUX  COCAUHCHUH,

IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukarnus XMMUYeCKIX peakiyii Mo pa3IndyHbIM NpU3HaKaM (IO YHCITy U
COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o

M3MEHCHHIO CTEIICHEH OKHCIICHUS XHMHYCCKUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,

[0 YYacTUIO  Karainu3aropa). OK30- M JHJIOTEPMUYECKHE  pEaKLUH,

TCPMOXUMHNYCCKUC YPABHCHUA. Ilonstue o CKOpPOCTH XUMHUYECKON pcaKkunun




1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUECKUX peakuusax. [loHsTtue o
TOMOTEHHBIX M FE€TEPOreHHBIX peakiusax. [IoHsATHe 0 XUMHUUYECKOM PaBHOBECHUHU.
@DakTOphl, BIMSIONIME HA CKOPOCTh XUMHUYECKOW pEakUuu U IOJIOKEHHE

XUMHUYCCKOTO PaBHOBCCUA

1.5

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, AJIEKTPOHHBIN  GaylaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHWE  ypaBHEHMM
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIMi C HCHOJb30BaHUEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust AJIEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M JUCCOLMALUU BEUIECTB C Pa3IUYHBIMU BUIAMU
XuUMu4eckoil cBsa3u. Crenens nuccoruanuu. CHiIbHBIE U clabble AJIEKTPOJIUTHL.
Peaknuu nonHOoro oOMeHa. YcCIoOBUs MPOTEKAHUS PEAKIIM MOHHOTO OOMEHa,
IIOJIHBIE M COKpaUI€HHbIE HOHHBIE ypaBHEHMs peakuuid. CBoilcTBa KHUCIIOT,
OCHOBAaHUI W coyei B CBeTe MPEACTaBICHUM 00 3JIEKTPOIUTHUYECKON

AUCCOIIMall . KauecTBeHHbIC PCaKI Ha HOHBLI. Ilousrue o THApPOJIN3C conen

1.7

XUMHUECKUI DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHCTAUTHYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpHIa HATpUs), UCCIEAOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHUMHYECKOW pEakIMu OT BO3ACUCTBUS pa3iIHUHBIX (DAKTOPOB;
WCCIIC/IOBAaHUE  DJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMM  KUCIIOT, TWIeJIo4Yed u coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHUAIOB); TMPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAaHUS peaKkIii MOHHOTO OOMeHa (00pa3oBaHUE OcajKa, BHIJICICHUE Ta3a,
0o0pa3oBaHHE BOJbI); OIBITOB, HWUIIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peaKlIUi (TOpeHHe, Peakluu DPa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHE HEOPTaHUYECKHUX BEIIECTB C MOMOIIbI0 KaUeCTBEHHBIX PEAKIIUN

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemetamiel 1 ux COCAUHCHUA

2.1

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (GU3nIecKre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha IIpUMepe XxJjopa
(B3auUMOJEHCTBHE C MeETajUlaMHU, HEMETalllaMH, IIeJIo4aMu). XJIOPOBOJIOPO/I.

ConsiHasg KuCI0Ta, XMMUYECKHUE CBOWCTBA, MOIy4YeHHe, npuMeHeHue. JlelictBue

XJiopa 1 XJOpOBOJOpOAa HAa OPraHrU3M YCJIOBCKaA. Baxkueitmme XJIOpUJbl U UX

HAaXO0X/JICHUE B MPUPOC
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OO6mrast xapaktepuctuka dieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEepHbIC CTeNeHH OKUCIeHUs. CTpoeHue u (U3NYECKUe CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAa M CEphl. AJUIOTPONHBbIE MOAUDUKAIINH
KHCIIOpoJia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢dbuzndeckue W XuMUdeckue cBOMCTBA. OKCHIBI Cephl Kak MPEICTABHTEIN
KHUCTIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (pU3MUEeCKHe U XMMHYECKHUE CBOICTBa
(oOmme Kak MpenCcTaBUTENsT Kilacca KUCIOT U crienuduueckue). XUMUUYECKUE
peakiuuu, Jexalye B OCHOBE MPOMBILIUIEHHOTO Cloco0a MONTy4YeHHs CEpHOMN
kucioThl. [lpumenenne. Conau cepHOM KUCIOTHI, KaueCTBEHHAs pEaKis Ha
cynbdar-non. Haxoxnenue cepsl U €€ COCIMHEHUN B MPHUPOJIEC. XUMUUYECKOE
3arpsi3HEHUE OKpY KAroIIed cpefbl COSAMHEHUSMHU Cepbl (KUCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAIICHHS

23

OOmast xapakrtepucTuka 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUA. A30T, paCIIPOCTPaHEHUE B IPUPO/IE,
¢usnueckrue U XuMu4eckue cBoiictea. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero (u3MyecKue U XMMHUYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conu
aMMOHMs, MX (Qu3nyeckMe M XHMHYECKHE CBOICTBa, IpHUMEHEHHE.
KauecTtBenHnast peakiysi Ha MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ MOJydYeHUe,
¢usnyeckue M XMMHUYECKHE CBOMcTBa (00IIME Kak IpeICcTaBUTENs Kiacca
KUCIOT U cneuupudeckue). Mcmonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHMHEPAIbHBIX yNOOpeHHi. XuMUUecKoe 3arps3HEHHE OKpYyKarollen
Cpeabl COEMHEHUSIMH a30Ta (KUCIIOTHBIE JI0XKH, 3arps3HEHUE BO3AyXa, TOYBBI

1 BOJIOEMOB)
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docdop, amrorpornHbie Moaudukanuu dochopa, PU3NUESCKHE U XUMHUICCKUE
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINIECKHE H
XMMUYECKHE CBOWCTBa, ToiydeHue. Mcmomp3oBanue ¢ochaTtoB B KadecTBe

MUHEpaJIbHBIX YA0OpeHuit

2.5

Obmass xapakrtepuctuka sneMeHToB I[VA-rpymmbel. OcCoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIC CTENEHH OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOIU(UKAIMK, PACIPOCTPAHEHHE B MPHUPOJE, (DU3MYECKHE M XHMUYCCKHE
cBoiicTtBa. Ancop6mms. Kpyrosopot yriepoaa B npupoge. OKCUabl yriepona,
uX (U3NYECKUe M XMMHUYCCKHE CBOWCTBA, JCHCTBUE HA JKUBBIC OPTraHU3MBI,

MOJIYYCHHUC U NPUMCHCHUC. OKOJIOTUYCCKHE HpO6JICMBI, CBA3aHHBIC C OKCUIOM




yrnepoaa(IV); rumore3a TI00aNbHOrO TOTEIUICHHS KIMMaTa;, MapHHUKOBBIN
apdekr. YrompHas KHCIOTa U €€ CONMM, WX (PUINICCKUE M XUMHUYCCKHE
CBOWMCTBa, MOJyYeHHE W MpHMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnonb30Banue kKapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHaYaIbHBIC MOHATHS 00 OPTaHWYCCKUX BEIISCTBAX KaK O COCIUHEHUSX
yriepona (MeTaH, STaH, JTWICH, aleTHJIEH, 3TAaHOJ, TJIMIEPUH, YKCYCHas
kucnora). Ux coctaB m xumuyeckoe crpoeHue. [loHsATHE O OMOIOTHYECKH
BaXHBIX BEIIECTBAX: JKHpaX, OENKaxX, YIJIeBoJaX — W HUX PO B JKU3HU
4yenoBeka. MaTepuanbHOe €IUHCTBO OpPraHMYeCKHMX W HEOPTaHUYeCKUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usuyeckue u XUMHUYECKHE CBOWCTBA, TMONY4YCHHE U
npuMmenenne. CoenuHeHUs KpemHEsI B mpupoze. OOmme mpeacTaBicHHus 00
okcune kpemHusA(IV) u kpemHueBoi kucinore. CHIMKATHI, UX HCIIOJb30BaHHUE B
OBITY, MEIUIIMHE, MMPOMBIIIICHHOCTH. BakHEeHIe CTpOUTENbHBIE MaTEPHATIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr Ge3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MaTCpPpUaiOB B HOBC@HHCBHOfI KHN3HHU

2.8

XUMUYECKU SKCIIEPUMEHT: H3y4YeHHE OOpa3I0B HEOPraHWYECKUX BEIECTB,
CBOMCTB COJISHOM KHUCIIOTHI; MPOBEICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOpUI-
WOHBI M HaOJIOJICHWE MPU3HAKOB HX TMPOTEKAHMs; OIBITHL, OTPaKAIOIINE
¢bu3znyecKue 1 XMMUYECKHE CBOMCTBA TraJlor€HOB U UX COSAMHEHUN (BO3MOKHO
UCTOJIb30BaHUE BHJICOMATEPHANIOB); O3HAKOMJICHHE C O0pa3laMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oOpasllaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOZECHUWE Mpolecca
oOyTJIMBaHUs caxapa MoJ ACWCTBHEM KOHICHTPHUPOBAHHOW CEPHON KHCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEICHHE
KayeCTBEHHOH peakuuu Ha cynb(ar-uoH ©u HaOIIOAeHHME TMpu3HaKa ¢
MPOTEKaHUs; 0O3HAKOMJICHUE ¢ (PU3UIECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHHH (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), OOpaslamMu
a30THBIX U (HOCHOPHBIX yIO0OpPEHUH; OIyYeHHE, COOMpaHKe, PaClIO3HABAHHUE U
M3y4YEeHHE CBOMCTB aMMHaKa; MPOBEJCHHE KAueCTBEHHBIX PEaKIHi Ha HOH
aMMOHMST W (Qocdar-uOH H U3ydyeHHE TPU3HAKOB HUX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEPUANIOB); HU3YyYEHHE MOJENIEH KpPUCTAIUIMUYECKHUX
pemérok anmasza, rpadurta, (QynuepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azicopOLMU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM




IIpoTHBOra3a, IOJY4YCHHUC, CO6I/IpaHI/Ie, paclio3HaBaHUC W HN3YUYCHHUC CBOMCTB
YIJIICKUCIIOTO Ta3a; IPOBCACHHUC KAa4YCCTBCHHBIX peaKI_II/Iﬁ Ha Kap60HaT- u
CUJIMKAT-UOHBI M HU3YYCHHE IIPHU3HAKOB HX IPOTCKAaHHWA, O3HAKOMJICHHC C
HpOHYKHHCﬁ CHJIMKATHOM MPOMBIINIJICHHOCTH; PCHICHUC IJKCICPHUMCHTAIBHBIX

3aJa4 I10 TEMC «Baxneimne HeMeTaIbl U UX COCIMHCHU )

Mertannsl 1 uX COCOUHCHUA

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUHU HMX
nonoxkeHuss B llepuomnueckor cucreme xumuueckux anemeHto J[.M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe METAIIIOB. MeTallmnyeckas CBs3b U
METAUIMYECKass KpUCTAUIMYECKas pemETKa.  DJIEKTPOXUMHUYECKUM  pAl

HaIPSHKEHUN METaJIOB
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dusnyueckre U XUMHUYECKHE CBOMCTBA MeTaLToB. OO0IIHe criocoObl MOTyICHHS
MeTaisoB. [ToHsITHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CriaBsl (CTaib, YyTyH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

[llenounsle MeTayuibl: nosoxeHue B llepuonumyeckol cucTeMe XHMHUYECKUX
anemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
dusnuecKkre 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHIIbI U
TMIPOKCUBI HaTpusi M Kanus. [IpuMeHeHHe MLIeNOoYHbIX METaIOB U MX

COETMHEHUN

3.4

[[lenouHO3eMeNbHBIE  METAUIBI MAarHMid M KaJbLMN:  IIOJIOKEHHE B
[Iepnonnueckoii cucreme xumMudeckux ieMeHToB J[.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoXJIeHue B mpupoje. Pusznyeckue M XUMHUYECKHE CBOMCTBa
MarHusi U Kajblius. BaxkHeiiue coequHEHUs Kaublus (OKCHUJ, THAPOKCH]I,

conu). JKEcTkocTh BOABI U CIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHuil: nonoxkenue B llepuonndeckoil cUCTEME XMMUYECKHX JIEMEHTOB
J.1. MeHneneeBa; CTpOEHUE aTOMa; HAaXOXJICHUE B npupoae. Ouznueckue u
XMUMHYECKHE CBOWCTBA alIOMHUHUS. AMQOTEpHbIE CBOWCTBA OKCHIA MU
TMIPOKCHUIA

AJTFOMUHUA

3.6

Keneso: nonoxenue B [lepuogndeckoil cucreme xumudeckux sneMenToB J[.U.
MenpeneeBa; CTpOEHUE aTroOMa; HAXOXIAeHHWE B mnpupone. Duznueckue u
XUMHUYECKHE CBOMcTBa >kene3a. Okcunabl, TuApokcuabl u conu skenesa(ll) u

xeneza(lll), ux cocras, CBOMCTBA U MOJIyYEHUE

3.7

XuMudeckui SKCIICPUMCHT. O3HAKOMJICHUE C O6p&3HaMI/I MCTaJJIOB U CIIJIaBOB,

X (U3MUECKUMH CBOWCTBAMH; HM3Y4YCHHE PE3YyJbTATOB KOPPO3UU METAIIOB




(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJAa Kajblldd M HATpust C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJb30BaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHHUS KAYSCTBCHHBIX PEAKIUH HA HOHBI
(Maramsi, KanbIus, amroMuHus, InHka, skeneza(ll) wm sxenmesa(Ill), memu(Il);
HAOJIIO/ICHUE U ONMHCaHWE MPOIECCOB OKpAITMBAaHUS TUIAMEHU MOHAMH HATpUS,
Kamusi M Kanblug ~ (BO3MOXKHO — KCIIOJIb30BaHHE  BHJIEOMATEPHAIIOB);
UccleIoBaHie aM(OTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS U THIPOKCHIA
IIUHKA; PEIIeHUE YKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeWIue MeTallIbl 1

HUX COCAMHCHUA»

XUMUS ¥ OKpY’Karolas cpea

4.1

HoBble maTepuansl u TexHosioruu. BemectBa m Marepualibl B MOBCEIHEBHOMN
JKW3HU 4yeloBeka. XUMHUS U 3710pOBbe. bezonacHoe McCnoib30BaHUE BEUIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas mOMOIIb MpPU XHUMHYECKUX OXKOTAX H

OTpaBIIEHUSIX

4.2

OCHOBBI ~ DKOJIOTUYECKOW  TIPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpy:xatomiert cpeapl [1/IK. Ponb XuMuu B penieHuH 3K0JIOrMYECKUX MPOOIeM.
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroJsib, MPUPOIHBINA ra3, HE(Tb),

MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MIPOMBIIIIICHHOCTH

4.3

XUMHUYECKUM SKCIICPUMCHT. U3YUCHUC O6p33].[OB MaTcepHrajioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPHAIIBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NPOBePsIeMOro
TpeOoBaHUsI

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3y/IbTaTaM
0a230B0r0 ypOBHS 0CBOCHHMS OCHOBHON 00pa30BaTe/1bHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopaszosanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TIO3HABAaEMOCTH SIBJICHUI npupoabl, ITOHUMAHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayYKH Kak oOnactu COBPCMECHHOT'O
€CTCCTBO3HAaHMsA, KOMIIOHCHTa O6HI€I>1 KYJbTYpPbl H HpaKTHqCCKOﬁ
ACATCIIBHOCTU 4YCJIOBCKA B YCJIOBUAX COBPCMCHHOTO 06H.[€CTBa;

INOHUMAaHUC MECTAa XUMHU CPEIAU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOAAX IMO3HAHUA, B TOM YHUCJIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOAAaX HMCCICAOBAaHUA BCIICCTB W HUIYUCHHUA
XUMHNYCCKHX pCaKHHﬁ; YMCHHC HUCII0JB30BAaTh MOACIN JJIA

OOBSICHEHUS] CTPOSHHSI aTOMOB M MOJIEKYJT

1.3

0 cthepax npodecCHOHATHHON ACSITETLHOCTH, CBI3aHHBIX C XUMHCH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH HAa JIOCTH)KEHUSX
XMMHUYECKOH HayKH, YTO TO3BOJHUT OOYYaIOIIMMCS pPaccMaTpHBATh
XUMHIO Kak cepy cBoeil Oyymied npodeccuoHaaIbHON e TeIbHOCTH
U CcIenaTh OCO3HAHHBIH BBIOOP XMMHUHM Kak NPO(MIBHOrO mpenmera

IIPH MIEPEX0/ie Ha YPOBEHb CPEIHEr0 00IIero oopa3oBaHus

BianeHne cucrteMoil XMMHUYECKMX 3HAHMW W YMEHHME IIPUMEHSTH

CUCTCMY XUMHUYCCKUX 3H8.HPII>1, KOTOpas BKIIKOYACT:

2.1

BO)XHEHIIME XMMUYECKHE IOHATUS: XMMHUYECKHUH JIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPO/HAS CMECh, OTHOCHUTEIIbHBIE aTOMHAs M MOJEKYJIspHas
Macchbl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb (CPEmHssI), XUMHUYECKas
peakuys, peaklMd COEAMHEHMs, pPEaKLUUH pPas3JIoKEHHs, pPeaKLuu
3aMeIICHUs], peakui OOMEHa, TeIIOBOM A(PQEKT peakuuu, 3K30- U
9HIOTEPMHUUYECKHE DPEAKLUU, PACTBOP, MAccoBas OIS XMMUYECKOIO
JJIeMEHTa B COEJAMHEHUM, MaccoBas JOJi U TPOLEHTHas
KOHICHTpAaIuAa

BELIECTBA B pAaCTBOPE, SIIPO aTOMA, MIEKTPOHHBIHN CJION aToMa, aTOMHast




opOuTasnb, paauyc aTroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHUYECKast CBSA3b, IIEKTPOOTPULIATEIBHOCTb, MOJISIPHAs M HETOJIIpHAS
KOBaJICHTHas  CBA3b, HOHHAs CBA3b, METAJUINYECKas  CBS3b,
KpUCTAIJIMUECKass pemérka (aroMHasi, WOHHAs, MeTaJIMYecKasi,
MOJICKYJISIpHAs), UOH, KaTHOH, aHHOH, SJIEKTPOJHUT U HEDIIEKTPOIUT,
UIEKTPOIUTUYECKAss JAMCCOLMAIMS, pPEaKUMd HMOHHOro OOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMH,  OKUCIUTENh |
BOCCTAHOBUTENb, OKUCJIEHHWE U BOCCTAaHOBJIEHUE, 3JIEKTPOJIM3,
XMMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMBIE pPEaKIuH,
CKOpPOCTh XMMHUYECKOM peakumu, karammsartop, [IJIK, xkoppo3sus

MCTaJlJIOB, CILJIaBbI

2.2

OCHOBOIIOJIATalONINe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUS Macchl,
nepuoavueckuid  3akoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPHUH XUMUU: aTOMHO-MOJIEKYJIsIpHast TeopHs, TEopHst

BHCKTpOHHTquCKOﬁ JUCCoranmmn

Bnagenne ocHoBaMu XUMHU4YECKOM rpaMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHME NIPaBUIIBHO UCIOJIb30BaTh N3yUEHHBIE BEILIECTBA U MATEPHUAIIBI
(B TOM wumclIe MMHEpaJIbHbIC YAOOpEHMs, METaulbl M CIUIABBI,
OPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOUYHHKOB YIJIEBOJOPOJIOB
(yria, nmpupoAHoro rasza, HeTH) B OBITY, CEJIbCKOM XO3SHCTBE, Ha
NPOM3BOJCTBE U TOHMUMAHUE 3HAUEHHs JKUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHu3Ma 4YeJIoBeKa; YMEHHE NIPOTHO3UPOBATh BIUSHUE BELIECTB
U XUMHMUYECKHX IPOLECCOB HA OPraHM3M 4YeJOBEKa M OKPY’KaIOIIYyIo

MIPUPOHYIO Cpedy
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YMCHHUE HUHTCTPHUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB

33

HaJIM4Me OmbITa pabOThl C Pa3IMYHBIMU UCTOYHMKAMU HH(OpMaIUU
N0 XuUMUHM (Hay4yHas M HAy4YHO-IIOIMYJIIpHAs JHUTEepaTypa, CIOBapH,

CIPAaBOYHUKHU, HUHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTMBHO OIEHUBATh HH(POPMAIMIO O BEIIECTBAX, HX
OpeBpallieHUsIX ~ M MPAKTUYECKOM  NPUMEHEHHMH U yYMEHHe

HCIIOIB30BaTh €€ I PCUICHUA y‘IC6HO—HO3HaBaTeJ'IBHLIX 3aaa4

Brnagenne ocHoOBaMH IOHSATHIHOIO arrapara U CHUMBOJIMYCCKOI'O

SA3bIKa XUMHUHU 1A COCTaBJICHUA (bOpMy.]'I HCOPTaHNYCCKUX BCUICCTB,

YPaBHEHUH  XUMUYECKHX  PEAKUWK;  OCHOBAMU  XHMHYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOiN)




VYMeHne OOBICHATHL CBSI3L IOJIOKEHHS JJIEMEHTA B HepHOHHqCCKOﬁ

CUCTCMEC C YHMCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsl snpa, oOIee YHCIIO
JNIEKTPOHOB), PpACHpPEEICHUEeM D3JIEKTPOHOB IO HSHEPreTUYCCKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUSI M KATBITUSI
IIpencraBinenne O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX JJIEMEHTOB (paguyc atoma, 3JIEeKTPOOTPUIIATEIbHOCTD),

6 NPOCTBIX U CJIOXHBIX BEMICCTB OT TMIOJIOKCHHUS DJIEMEHTOB B
[lepuoanueckoii cucteme (B MalblX MEpUOJAaX U IJIABHBIX
MOJATPYIIIax) U 3JIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHue KinaccupuImrpoBaTh:

7.1 XUMHYECKHE IJIEMEHTBI

7.2 HEOPraHUYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKLIUU

8 YMeHue onpenensTh:

o1 BaJICHTHOCTh U CTENEHb OKHUCICHHUS XMUMHUYECKUX DIIEMEHTOB, 3apsil

' MOHA

9o BUJ XHMHUYECKOW CBSI3M U TUIN KPUCTAJUIMYECKON CTPYKTyphl B

' COGIIMHEHUSIX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHHMIA)

8.4 OKHCJIUTENIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepruzoBath (hpU3HUECKUE U XUMUYECKUE CBOWCTBA:
IOPOCTBHIX BEIIeCTB (KHUCIOPOJI, O30H, BOIOpOA, rpadur, anmas,

9.1 KpeMHuii, asor, ¢Gocdop, cepa, XIOp, HATPHUM, Kaaui, MarHuii,
KaJIBIIUHA, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOia,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THUIPOKCHIBI

97 MetamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u
II), oxcuner yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTUCTasi, a30THasi,
docdopnasi, yronbpHasi, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 NPOTHO3UPOBATh W  XapaKTepu3oBaTh  CBOMCTBa  BEIIECTB B

3aBUCUMOCTH OT HX COCTaBa W CTPOCHHA, IIPUMCHCHHUE BCIICCTB B
3aBUCHUMOCTH OT UX CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX




YMeHne cocTaBIsATh MOJICKYJIAPHBIC U HOHHBIC YPABHCHUA peaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakuuii HOHHOTO OOMEHa
10.2 OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WIUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
. (TpyIiIn) HEOPraHUYECKUX BELIECTB
10.4 MOJITBEPKJAIOUINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BBIUUCIATH (IPOBOIUTH PACUETHI):
. OTHOCHUTENIbHYI0 MOJICKYJSIPHYI0O M MOJISIDHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUU
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEeM ra3oB
114 [0 YpaBHEHUSIM XUMUYECKUX PpEAKIUHd U HAXOAUTh KOJIMUYECTBO
' BEIIECTBA, 00bEM M MACCy PEareHTOB UM MPOYKTOB PEAKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TO3HaHus  (HaOIIOJeHuE,
12.1 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHHUE) MTPH U3yUYEHUH BEIIECTB U
‘ XUMHUYECKUX SIBIICHUH; yMeHHe CQOpMyIupoBaTh mpodiemMy u
NPEJIOKUTH IyTH €€ PeleHHs
1o Oe3omacHOil paboOThl € XMUMHYECKMMHU BEIIECTBaMHU, XHUMHUYECKOU
' NOCyA0H U JIabopaTOpHBIM 000pyT0OBaHUEM
npaBUJIaMu O€30MMaCHOTO OOpaIleHus C BEIIECTBAMHU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KWU3HH, TIPABUIIAMH MTOBEJICHUS B IENIAX COepeKeHUs
123 3I0pOBbS M OKpY’KaoIIeH MPUPOAHON Cpelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JECUCTBUS Ha JKHUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAILEHUS UX BPEIHOTO
BO3JICHCTBUSA
3 Hanuumne npakTUdeckux HABBIKOB IJIAHUPOBAHUS M OCYILIECTBICHUS
CIIEIYIOIMNUX XUMHUYECKUX IKCTICPUMEHTOB:
. U3yYCHUE U ONMUCaHuE (PU3MYECKUX CBOWCTB BEIICCTB; O3HAKOMIICHUE
' ¢  (uU3MYECKUMU M  XUMHYECKUMH  SIBICHUSIMH,  OTIBITHI,
WJUTIOCTPUPYIONTUE TTPU3HAKHU MPOTEKAHMS XUMHUECKUX PEaKIui
13.2 U3yYEHUE CII0OCOO0B pa3zesieHus: cMmecei
MOJIy4eHHUE KHUCIIOpOAa MW M3yUYEeHHE €ro CBOMCTB; IOJIy4YCHHE
13.3 BOJIOPOJa M U3yYEHHE €ro CBOWCTB; MOJYYCHHE YTJIEKHCIIOrO Ta3a u

H3YUCHHUEC €TO CBOﬁCTB; MOJIYy4YCHHUEC aMMHAKa U U3YUYCHUC CT'0 CBOICTB




13.4

NPUTOTOBIICHHE PACTBOPOB C OMNpEeAENEHHON MaccoBOoW  Jomneit

pacTBOPEHHOrO BEILIECTBA

13.5

PUMEHECHHE WH/IUKaTOPOB (maxkmyca, METUIIOpaHKa u
dbenondTanenna) I ONMpeaeNieHUs XapakTepa cpeibl B pacTBopax

KHUCIIOT U IIeJIouei

13.6

HCCIICIOBAHUE W OMNMCAHHWE CBOWCTB HEOPraHWYECKUX BEIIECTB
pa3NMYHBIX  KJACCOB;, H3YyYEHUE  B3aUMOJCHCTBHUS  KUCIOT C
MeTaJllIaMH, OKCHIIaMH METaJJoB, pPacTBOPUMBIMHU u
HEPaCTBOPUMBIMU OCHOBaHUSIMU, COJISIMU; MOJy4YECHUE
HEPaCTBOPUMBIX OCHOBAHUI; BBITECHEHUE OJHOTO METalia APYTUM U3
pacTtBopa  COJIM;  HCCIEJOBAHUE aM(pOTEPHBIX CBOICTB
TUAPOKCUIOB ATIOMUHUSA U

IITHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a71a4 IO TEMaM: «OCHOBHBIEC KJIACCHI
HCOPraHNn4CCKUX COCﬂHHGHHﬁ)) 5 ((BJ'IGKTPOJ'H/ITI/I‘ICCKaH
JUCCOLMAIIs «Baxneiinmme HEeMETalUIbl M HX COCAUHCHUA),

«BaxHeu1ime MeTajuibl U UX COEIUHEHU)

13.8

XUMHYECKHE  OKCIICPUMEHTBHI,  WUIFOCTPUPYIONIUE  MPU3HAKH
NPOTEKAHUSI PEaKIMi MOHHOTO OOMEHA; KAUYeCTBCHHBIC pPEaKIUK Ha
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HWOHBL: XJIOPUI-, OPOMUII-,
wonua-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
TUIPOKCHU/I-MOHBI, KATUOHBI aMMOHHMSI, MarHUSI, KaJbIUs, allFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

14.1

MPEICTaBIATh PE3yJbTaThl dKCIIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNbCTB, I'pa)UKOB M TaONUI] U BBIABIATH 3MIIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3U MCXKAY PCAJIbHO Ha6J'IIOI[aeMLIMI/I XUMHNYCCKNUMU
SIBJICHUSMUA U IIpoLEeCCaMiu, IMMPOUCXOJAINIMMU B MAKpO- © MUKPOMUPE,

OOBICHATH MMPUYIHUHBL MHOFOO6paSI/I51 BC€IICCTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHUA

1.1

Uuctele BemecTBa U cMecu. CriocoObl pa3fiesieHus: cMmecei

1.2

ATOMBI ¥H MOJICKYJIBI. Xumudyeckne dj1eMeHThl. CHMBOJIBI  XMMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIIICCTBA.

1.3

Xumunyeckas ¢popmyiia. BaneHTHOCT aTOMOB XMMHUYECKUX Ay1eMeHTOB. CTerneHb

OKHUCJICHUA

1.4

3aKkOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHOcHTENbHAS aTOMHAas Macca.
OtHOCHUTENIbHAS MOJICKYJIIpHAas Macca. MaccoBas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B CO€IUHEHUN

1.5

KomnyectBo BemectBa. Monbk. Momsiprass macca. MoJssipHbIH 00BEM Ta3o0B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

OuU3NYECKHE U XUMUYECKUE SIBJIICHUS. XUMHUUYECKas pPeakius U €€ NpU3HaKU.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKUE YPABHEHUS

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTEMA XHUMHYCCKHUX 3JJICMCHTOB

J.N. MenneneeBa. CTpoeHHe aTOMOB

2.1

IIepuonnueckuii 3akoH. [lepuonnueckas cuctema XMMU4EeCKuX 3ieMeHToB J1.1.
MenaeneeBa. [lepuoasl u rpynmbsl. U3nyecKuid CMBIC MOPSAIKOBOTO HOMEPA,

HOMCPOB IIEpHOoJa U I'pyHIIbl 3JICMCHTA

22

CTpOCHI/IC atromoB. CocTaB aTOMHBIX AACP. H30TO0MmEL SJICKTpOHLI. CTpOCHI/IC
QJICKTPOHHBIX 000JI0YEK AaTOMOB MEPBBIX 20 XHMMWYECKHX DJIEMECHTOB

[Tepuonnueckoit cucremsl J[.U. Menaeneena

23

3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblug (paguyca aTOMOB, OJJIEKTPOOTPUIIATEIHLHOCTH,
METAJIMYECKMX W HEMETAUIMYECKMX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C TIOJIOXKEHUEM »djemMeHToB B Ilepuoamdeckoit cucreme u

CTPOCHUCM HUX AaTOMOB

CrpoeHue BeniecTra

3.1

Xumuueckasi CcBs3b. KoBaneHTHass (TMOMsipHass W HEMOJSIPHAs)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX  DJIEMEHTOB. HNonnas  cBs3b.

Meramnnueckas cBsI3b




Tumel  KpUCTAIIMYECKUX  PEMETOK (aTOMHAs, HMOHHAs, MeTaJUTMyecKasi),

32 3aBUCUMOCTb CBOWMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PELIETKHM M BHUIA
XUMUYECKOH CBA3U
4 Baxueiiine npencTtaBUTeNM HEOPraHWYECKHX BemlecTB. Hemertamnel u ux
COCTMHEHMsI. METalJIbl U UX COCTUHEHHSI
Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCAMHEHUN: OKCHIIOB
(coneobpa3zyroiue: OCHOBHBIE, KHUCJIOTHBIE, amoTepHbIE) u
4.1 HecolieoOpa3yrolne; OCHOBaHUU (WIENOYM W HEPACTBOPUMBIE OCHOBAHUS);
KHCIOT  (KHMCIIOPOJICO/AEpKAIME W OECKUCIOPOJHBbIE, OJHOOCHOBHBIE W
MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)
42 ®usnyeckue U XUMHUYECKHME CBOWCTBA TMPOCTHIX  BEHIECTB-HEMETAUIOB:
' BOJIOPO/Ja, XJI0pa, KUCI0po/ia, Cephl, a3oTa, pocdopa, yriepoaa, KpeMHHUS
dusznueckne U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
43 HaTpus, Kajaus, MarHusl U KaJbLIMsl, aJFOMHHUS, JKele3a. DJIEKTPOXUMUYECKUI
P HAIPSKEHUN METAJIIIOB
4 dusnyueckre U XMMHUYECKHE CBOMCTBA BOJAOPOJHBIX COCIMHEHUN HEMETAJIOB:
' XJIOPOBOJIOPOZA, CEPOBOAOPOIA, AMMHUAKA
®dusnyeckre U XMMHYECKHUE CBOMCTBA OKCUAOB HeMmeTayioB: cepsl (IV, VI),
4.5 aszota(ll, IV, V), docdopa(lll, V), yruepona(ll, IV), kpemausa(IV). Ilonyuenue
OKCHJIOB HEMETAIIJIOB
46 Xumuueckue cBoiictBa okcuaoB: MetamuioB [A—IIIA rpynn, uunka, meau(Il) u
' xeneza(ll, II1). [TomyueHne OKCHUIOB METAIIIOB
XWMHYECKHE CBOMCTBA OCHOBAaHUN M aM(OTEpPHBIX THIPOKCHAOB (Ha MpuUMepe
4.7 TUIPOKCUIOB ~ QIIOMHUHMS, Keje3a, [uHKa). [lomydyeHne ocHOBaHM U
aM(}OTEPHBIX THIPOKCHUIOB
OO01mue XMMHUYECKHE CBOWCTBA KUCJOT: XJIOPOBOJIOPOAHOM, CEPOBOJIOPOJIHOM,
43 CEepHHUCTOM, CepHOM, a30THOH, (ochopHOl, KpeMHHEBOH, yronbHOH. OcoOble
' XUMUYECKHE CBONCTBA KOHIEHTPUPOBAHHOW CEPHOM U a30THOM KHCIIOT.
[Tonyuenue kucnor
4.9 OO0mue XUMHYECKHE CBOMCTBA CpenHUX colied. [TomydyeHue comeit
410 [lonyuenue, cobupaHue, pacno3HaBaHHE BOAOPOJA, KHCIOpPOJAa, aMMMaKa,
' YTIIEKUCIIOTO Ta3a B TabOpaTopuu
T [Tonyuenne amMMmuaka, CEpHOM M a30THOM KHCIOT B MPOMBINIIEHHOCTH. OO0IIHe
. CIOCOOBI TIOTYYECHHSI METAJUIOB
4.12 ['eneTnueckas CBsI3b MEXKIY KIaCCaMH HEOPTaHUYECKUX COCTUHEHUI
5 XUMHUECKHE PEeaKINU




5.1

Krnaccudukaryst XMMUYECKUX peaKiyii 10 pa3IndHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKUUH BEIIECTB, MO TeIuioBoMy 3¢ddekry, mo

H3MEHEHHIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMCHTOB

52

TernoBoi 3¢ heKT XUMHUIECKOW peaklni, TEPMOXUMHUIECKHNE YPAaBHEHHSI. DK30-

U SHAOTCPMHUYCCKUC PCAKIUU. TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHUA

53

OKUCINTENTFHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN U BOCCTaHOBHTEIH.
[Iponeccbl  OkucieHUSs U BOCCTaHOBJEHHMSA.  OJIEKTPOHHBIM  OajaHc

OKHCIIMTEILHOBOCCTAHOBUTEILHOM pCakunu

54

Teopus snekTpouTUIECKON aucconranuu. KaTHoHbl, aHUOHBI. DJIEKTPOIUTHI U

HEIJICKTPOJIHNTHI. CunbHbIE U c1a0bIe OJICKTPOJINUTHI. CreneHb Jucconuanumu

55

Peakuynu noHHOTO oOMeHa. YCa0BH MMPOTCKAHUA peaKL{I/Iﬁ HOHHOI'O O6MeHa,

TIOJIHBIE U COKPAIEHHBIC HOHHBIE YPAaBHEHUsS pEaKLUi

XuMHMS ¥ OKpyXkKarolas cpena

6.1

BemectBa 1 Marepuansl B IOBCEAHEBHOM JKM3HM ueloBeka. besomacHoe
WCTIOJIb30BAaHUE BEIIECTB M XMMHUYECKHUX peakiuid B JabopaTopuud Hu OBITY.

HepBa;I moMoumb IIpu XUMHUUYCCKUX OXKOTI'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHME OKpysKaromied cpenbl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MpPEedOTBPALICHUS
[Ipenensnas nomyctumasi koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pelIeHHH 3KOJOIMYECKHX MpoOsieM. YCHIeHHE MapHUKOBOTO 3¢deKra,

PaspymicHue 030HOBOT'O CJI0A

6.3

[Ipumenenne cepsl, a3ota, ocdopa, yriepoaa, KpeMHHUSI U X COCIUHCHHUU B
ObITY, MEIUIMHE, NPOMBIIUIEHHOCTH U CeNbCKOM Xo3zsicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, TIOPAJIOMHHHMNA, OpoH3a) B OBITY H
IIPOMBIIIJICHHOCTH UX COeAUHEHHHU. [IoHATHE 0 KOppPO3UM METaJlsIOB, OCHOBHBIE

CITIOCOOBI 3alUTELI X OT KOPPO3HU

6.4

[IpupoaHble HCTOYHHUKHM YTJIEBOJOPOJIOB (Yrojb, HPUPOIHBIA Tra3, HE(Th),

MPOYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavasibHBIC TOHATHSI 00 OPTraHWYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, STaH, JTHIEH, aleTWICH, STaHOJ], TJUIEpUH, YKCyCHas
kucnora). [loHATHEe O OMOJOTMYECKH BaKHBIX BEIECTBAX: XHUpPax, OeJKax,
yIJIeBOJaX — U UX

POJIK B )KU3HHU YCJIOBCKA

Pacuyérrr:

7.1

o GpopmMyiaM XUMHUYECKUX COCTUHCHUIN

7.2

Macchl (MaccoBoOif) 10JIM PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE




7.3

110 XUMHUYCCKUM YPaBHCHHAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU

HNHTEPHET
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