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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XumMuu AJisi OOYYAIOUIUXCS C TSHKEIBIMUA HApYIICHUSIMU pEeUur
(BapuanT 5.1) (manee THP) Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa30BaHMS COCTaBIIeHA
Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHsS OCHOBHOW 0Opa3oBaTeNbHOM
IpOrpaMMbl OCHOBHOTO 0011ero oopazoBaHusi, npencrabieHHbixB PI'OC 00O, a
TaK)kK€ Ha OCHOBE (eaepalbHOl pabouell mporpaMmbl BOCHUTAHUS U C YYETOM
KOHIICTIIIMKA TIPETOJaBaHus y4eOHOTO MpeaMeTa «XHUMHs» B 00pa3oBaTEIbHBIX
oprannsauusax Poccniickon denepannu.

[Iporpamma mo xumuu JaET MpEACTaBICHHE O LEJsAX, OOIled CTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYyYarOUIUMXCS CpPEICTBAMH Y4eOHOTrO
npeamMeTa, yCTaHaBJIUBAET 00s3aTeNbHOE peIMETHOE coJiep KaHue,
MpeayCMaTpuBaeT paclpeleleHue ero Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pazjielaM M TeMaM MporpaMMbl 1O XHUMHH, OIpPEAeiseT KOJUYECTBEHHBIC WU
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJEN0BATEIbHOCTh W3YYEHHS] XUMUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcsi, OMNpeaeaseT BO3MOXHOCTH IpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTesbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJIel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHOM JIESITEIbHOCTH OO0YYalolIerocsi M0 OCBOEHHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpeJCTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAXKHYIO
poyib urparot GopMHUpPyEMbIe XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX PEHICHUS TJI0O0ATbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
NUIIEBOM U SKOJOTHMYECKON 0€30MacHOCTH, IPOOIeM 3paBOOXPAHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEW  JJIT  CaMOpPa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHUE MBIIICHHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW  JIEeSITeIbHOCTH,
OKCIIEPUMEHTAILHBIX U HCCIIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B MPOHEeCCUOHATHHOU ACSTEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAy4YHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoMm B (POPMUPOBAHNH €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YYarOIINXCS;



CrocoOCTBYET (HOPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAy4YHBbIM 3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTUYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

JlanHbie HampaBlieHUS B OOYYCHHH XHMHH OOECIIEYMBAIOTCS CHEIU(DUKON
colepkaHusi  y4eOHOro  TpeaMeTa, KOTOpBbIM  SIBISIETCA  MEeAaroruyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUU Ha OMpPEACIEHHOM dTare e
pa3BUTHSI.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPraHWYECKOM XUMUU U HEKOTOPBIX OTACNIbHBIX 3HAUYUMBIX MOHSITHHI
OpraHUYeCcKON XUMUHU.

Crpyktypa coaepkaHus MpOrpamMMbl MO XUMUU CHOPMHUPOBaAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk e€ mzyueHuro. CojepKaHHUE CKJIQJIbIBACTCS U3 CHUCTEMBI
MNOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEMIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e 3T CHUCTEMbl CTPYKTYPHO OpPTaHWU30BAaHbI [0 TPUHIHUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IMPEACTABICHUIM
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUU aTOMa U XUMHUYECKOM CBSI3U;

— TpelcTaBlieHUd 00 BJICKTPOJIUTUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHHWS pPAcCMaTpPUBAIOTCS HA OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSSI (DYHKIIUU OOBSICHEHUS W TIPOTHO3UPOBAHUSICBOMCTB,
CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJyYCHUST U3ydaeMbIX
BEILIECTB.

OcBoeHnne mporpaMMmbl MO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS O XUMUUYECKOW COCTABIIAIOIICH HAyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM MTPUPO/Ibl, IEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAHUS B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee U3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX arolmuil MUp»,

«buonorus. 5—7 kinacce» U «Puszuka. 7 Kiaccey.

[Ipy wW3ydYeHHMM XUMUU TPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO TpeIMeTa COCTOMT B (DOPMHUPOBAHMHM CUCTEMBI XUMHUYECKUX
3HAHUW — Ba)KHEUIIMX (HaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 000OIIEHU MUPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAYKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM I[O3HaHUS MpU M3YYEHHH BELIECTB W
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOW M y4eOHO-UCCIIETOBATEIBCKOMN
JESITeIbHOCTH, OCBOCHHHM MpPaBHJI 0O€30MacHOro oOpalleHusi C BEIIECTBAMHU B
MOBCEAHEBHOM >KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HaYeHHUe MPUOOPENU TaKUE 1, KaK:

— (¢$OopMHUPOBAHHE HWHTEIUICKTYaIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHS Ha CHUCTEMaTHYeCcKoe MpuOoOIIeHHEe
oOydJaronmxcsi K CaMOCTOSITEIbHOM TO3HABaTEIbHOM JESATENbHOCTH, HAYYHBIM
ME€TOJilaM MO3HaHUs, (OPMUPYIONIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCI0BUM, CIIOCOOCTBYIOMINX MPUOOPETECHUIO 00YUYaIOIIMMUCS
OMbITa Pa3HOOOPA3HOW MJESATENIbHOCTHU, MO3HAHWSI U CaMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMH), MMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHHE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeld (YHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHATh M OICHUBATh SIBJICHUS
OKpPY>KaIOIIET0 MHpa, WUCIOJb3Yysd 3HAHMS U ONBIT, MOJYYEHHbIE NPHU HU3YUCHHUH
XUMHH, TPUMEHSTh UX MPU PEIICHHH TPOOJIeM B IIOBCEIHEBHOW )KU3HU U TPYIOBOM
JesITeIbHOCTH;

— (QopmupoBaHue y OOydalOImUXCsl TyMAaHUCTUYECKUX OTHOILICHHMH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKMX 3HAHMM I BBIPAOOTKH 3KOJOTHYECKH
[1eJIECO00PAa3HOro0 TMOBEACHHUA B OBITY M TPYIOBOW JAESITEIBHOCTH B IIEJNAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMUTAHMI0 HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(HIIS M HAMPaBICHHOCTH IAIbHEHIIIETO
00yueHus.

Oo1iee unciio 4acoB, OTBEACHHBIX JJIs U3yUEHHUSI XUMUU Ha YPOBHEOCHOBHOTO
oOmero obpaszoBaHusi, coctaBisger 136 yacoB: B 8 kiacce — 68 yacoB (2uaca B
Heneno), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA
Conepxanue ydyeOHOro mpeaMera cooTBeTcTByeT @DOII OO0 wu
denepanbHOlt pabouelt mporpaMmme, HO YYHUTBIBA€T OCOObIE OOpa3oBaTEIbHBIC

MOTPEOHOCTH W WHAWBHAyalIbHBIE 0coOOCHHOCTH oOydaromuxcs ¢ THP (Bapuant
5.1).

8 KUIIACC

IlepBoHayaibHbIe XUMUYECKHE MIOHATHSA

[Ipenmer xumun. Ponb XUMUM B J)KM3HU YEIIOBEKA. XHMMUS B CUCTEME HAyK.
Tena wm BemectBa. du3znueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeTonax Mo3HaHHWs B XUMHUH. UUCThIE BelIECTBA U CMECH.
CniocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMUYECKHUX
371eMEHTOB. [IpOoCThIE 1 CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyna. BaieHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYyJIsipHas macca. MaccoBast 10151 XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KonunuectBo BemectBa. Moib. MoisipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rel mo QopMynam
XUMUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XMMHUUECKUE SIBICHUSA. XUMHUYECKAsl peakius U €€ MpU3HaKu.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XHMMHUeckue ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PeaKInil (COeAMHEHUS, PAa3JIOKEHUS, 3aMEIIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMYECKOW MOCYAOMU, MpaBmiiaMu pabOThl B Jlabopatopuu u
npuéMamMu oOpalieHus: ¢ JadopaTOpHbIM O00OPYOBAHUEM, W3YUCHHUE U OMHCAHUE
bu3uYecKuX CBOMCTB 0Opa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (MaBJIeHUE BOCKA, TasHHUE JIbJla, PACTHpPaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHE
MEJIHOM MIPOBOJIOKH, B3aUMOJICMCTBHE MeJla C KUCIIOTOM) SIBJICHUM, HAOIIOJIeHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasfokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE TUIPOKCUIA
Menu (II) mpu HarpeBaHuu, B3auMOIEICTBUE Kere3a ¢ pacTtBopoM conu menu (II),
M3y4eHUE CIOCOOOB pa3JielIeHUs] CMECeW: C TOMOIILI0 MarHurta, (prIbTpoBaHUE,
BBITIApUBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, IpoBeAcHUE OYUCTKU MOBAPEHHON
COJIM, HaOJIOJICHWE W  OINHCAaHWE  Ppe3yJbTaTOB  IPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJIENIEd MOJIEKYI
(1rapocTepKHEBBIX ).

BaxHelue npeacTaBuTe/ I HEOPraHMYECKMX BelleCTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — 3jeMEHT U IpocToe
BemiecTBo. HaxokneHnue kucimopoia B MpUpOAE, (PU3MYECKUE U XHUMUYECKHE
cBoictBa (peaknuu ropeHus). Okcupawl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYeHUs] KHCIIOpoJa B JabOpaTOpuM H MNPOMBIINIIEHHOCTH. KpyroBopoT
Kkuciopoza B npupojie. O30H — aJuIoTpoIHast MOAU(pUKAIUS KUCTIOpOoa.

TeroBoit 3 PekT XUMHUECKOW peakInu, TEPMOXMMHYECKUE YpPaBHEHMS,
9K30- U SHAOTEPMUYECKHE peaKUMH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE
BO3/yXa, YCHJICHHE TApPHUKOBOTO 3 deKTa, pa3pyleHue 030HOBOTO CIIOA.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenre BoJopoaa B NpUpPOJIE,
du3nyueckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObINoNydeHus. KucioTel
Y COJIH.

MoutsipHbiii 00bEM ra3oB. Pacy€Tsl N0 XMMHUYECKUM ypaBHEHUAM. PU3HUECKUe

cBOKCTBa BOAbl. Bona kak pactBopurens. PacTBOpEI.

HacplnieHHble M HEHACBILIEHHBIE PacTBOpPBI. PacTBOpPHMOCTH BELIECTB B BOJIE.
MaccoBas 10J1s1 BEIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHUS.
Pone pacTBOpOB B IpUpPOAE U B KMU3HHU YesloBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BOA. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccuduxanuss Heopranmyeckux coeguHenuil. Oxcuabl. Knaccudukanuys
OKCHJIOB:  coseoOpasyrolue  (OCHOBHBIE, KHUCJIOTHBIE, aM(OTepHblE) WU
HecosjeoOpasyromue. HomeHkinatypa okcuaoB. @DuU3MYECKHME M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. du3nueckue M XMMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @usnyeckue u
XUMHUYECKHe cBoMcTBa KuCIOT. Psgan aktuBHOcTH MetayuioB H. H. bekerosa.
[TonydeHnue KucIor.

Comu. Homenkiatypa coneid. @U3nuecKkue U XMMAYECKUE CBOMCTBA COJICH.
[Tonyuenue comnen.

I'eneTnueckas cBsA3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COETMHEHMM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEEICHUE COAEPKAHUS KUCIOPOa B BO3IYXE, IMOIYUYEHUE,
coOupaHue, pacrno3HaBaHME U HU3YYEHUE CBOMCTB KHUCIOPOJa, HaOII0JEeHUE
B3aMMOJICUCTBHSI BEUIECTB C KUCIOPOAOM M YCJIOBHS BO3HUKHOBEHHUS U
npeKpalieHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu OKCUA0B HOMTUCAHUE
UX CBOMCTB, MOJy4YeHHE, cOOMpaHHME, pACIIO3HABAHWE U H3yYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieiicTBrue Bogopoaa ¢ okcuaom Menu (I1) (Bo3mokHO
UCII0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOIIOeHUE 00Pa3II0B BEIIECTB KOJUYECTBOM
1 Momb, uccaenoBaHNE 0COOEHHOCTEH PAaCTBOPEHHUS BEIIECTB C



pPa3IMYHOKM PAcTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOU
MacCOBOW JOJIE pacTBOPEHHOTO BEIIECTBA, B3AMMOJECUCTBUE BOAbI C METAJLIAMU
(HaTpueM u  KajbluMeM) (BO3MOXKHO  HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
HCCIeIOBaHNEe OOpa3lloB HEOPTaHWMYECKMX BEMICCTB Pa3IUYHBIX  KJIACCOB,
HaAO0JI0/ICHHE U3MEHEHHUS OKPAaCKU MHAMKATOPOB B pAacTBOpaxX KHUCIOT U IIEI0YEH,
u3ydcHue B3anmoaercTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIOTBI, KUCIOT
C METAJUIAMM, PEaKLIM HEUTpaIu3aluy, MOJy4YCHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHCHHE OJHOIO METaJUla JPYTMM U3  PacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTAJIBHBIX 33aJa4 10 TeMe «BaxkHellme KIIacChl HEOPraHHuYeCKHUX
COEIMHEHUN.

IMepuognueckuid 3akoH u Ilepuoauyeckass cucreMa XHMHYECKHUX
jieMeHToB JI. WU. MenaeineeBa. CrpoeHue aToMoB. XUMHYECKas CBS3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU

[lepBbie TOMBITKH KJIACCU(PUKAIUU XUMHYECKUX dyieMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX DJEMEHTOB (ILEJOYHbIE M MIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepnonnueckunt 3akoH. Ileproanueckas cucreMa XUMHUYECKUX JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuognas W JJIMHHONEpPHOJHAs  (OPMBI
[Tepuoanyeckout cucrembl xumMuueckux iemeHToB 1. Y. MenneneeBa. llepuonsr
u rpynnbl. DU3NYECKUN CMBICIT ITOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U FPYIIIIbI
AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tonbl. DinekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMoB mepBbiX 20 XMMHYECKHMX  DJIEMEHTOB
Ilepnogmueckonn cucrembl J[. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxkeHuto B [lepnoanueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUSI paJuyca aTOMOB XUMHUUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIAM U MEPHOIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB Ui pa3BUTHUS Haykd W npaktuku. JI. M. MenneneeB — yd€Hbll U
rpaXKJaHMH.

Xumunyeckass cBsizb. KoBaneHTHast (MoisipHass W HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAS CBSI3b.

Crenenb  okuciieHUsl.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tponecchl okucneHus U BOCCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METALNIOB M HEMETANIOB, B3aMMOJICHCTBHE
TUJIPOKCHUAA IMHKA C PACTBOPAMH KHCIIOT U IIEJIOYEH, TPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3ioKeHUs, COSAMHEHNUS).

Mesxcnpeomemmnbwie ceéa3u

Peanuzanust MexXnmpeaMETHBIX CBs3€H NpH M3YYEeHWH XUMHHM B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK U TTOHATUH, SABISIOIIUXCA CUCTEMHBIMH JJIsI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO6mue ecTecCTBEHHO-HAYYHbIC TOHSATHS: Hay4YHBIH (hakT, TUIIOTE3a, TEOPHs,
3aKOH, aHalIM3, CHHTE3, Kilaccupukamus, TIEepUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIIBI,
PaIMOaKTUBHOCTb, MOJEKYJa, AJICKTPUUECKUN 3apsi, BELIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BellecTBa, ra3, (U3UYECKHE BEIUYUHBI, CIUHHUIIBI
U3MEpPEHMS1, KOCMOC, TIJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: hbotocuntes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochdepa, MUHEpaAIIbI, TOPHBIE TTOPObI, TTOJIE3HBIC
VCKOITAEMbIE, TOIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO H XUMHYECKAas peaKkus

[lepnogmueckuit 3akoH. [leprnoauyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CTtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KaJHsl, KAJIBIUAS U UX COCAUHEHHUIN
B COOTBETCTBUU C TIOJIOXKCHUEM »JJIeMEHTOB B Ilepuonnueckoil cucreme u
CTPOEHHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKU U
BUJa XUMUYECKON CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMUXCS K Pa3JIMYHBIM KJjaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPraHMYECKUX BEILIECTB.

Kiaccupukanuss XMuMUYeCKUX peakni 10 Pa3IudHbIM MpHU3HAKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3(dekrty, 1o
M3MEHCHHIO CTEIICHEH OKHMCIICHUS XMMHUYCECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, TI0
Y4aCTHIO KaTajlu3aTopa). DK30- U HAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [lonarue o6 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYCCKUX peakiusax. [IoHATHe 0 TOMOTEHHBIX M I'eTepOreHHBIX
peakuusx. [lonarue o karanuse. [loHsTHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,



BJIIMAIOIIME HAa CKOPOCTH XUMHUYECKOMN pC€akKiiiy MW IIOJIOKCHHUE XHMHYCCKOI'O

PaBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEaKIMM,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTENIBHON  PEaKLUU. CocraBnenue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMHA C  HMCIOJIb30BAHUEM  METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus 31€KTPOIUTUIECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHU3M JUCCOLMAIMM BELIECTB C Pa3IU4YHBIMH BHUIAMHU
XUMHUECKOH cBsi3u. CTenensb Auccoruanii. CHUIIbHbIE U ca0ble dJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClIOBUS NMPOTEKAHUS PeaKlMii MOHHOTO 0OMeHa,
NOJIHBIE M COKpAlI€HHbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
OCHOBAHMI U COJIEH B CBETE MPECTABICHUN 00 3JIEKTPOIUTHUECKOU AUCCOLUALIUN.
KauecTBeHHbIE peakiiuu Ha MOHBL. [oHATHE O THApPONIM3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura U anmMmasa), CIOXKHBIX BELIECTB
(xJopuga HaTpus), MUCCIECIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE SIIEKTPOIPOBOJHOCTH
pPacTBOPOB BELIECTB, MTPOLIECCa JUCCOLMALIMKI KUCIIOT, IEN0YEH U coJiel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPHUAJIOB), INPOBEACHUE ONBITOB, WIUIFOCTPUPYIOIIUX
OpU3HAKK TPOTEKAaHUS peakluii HOHHOro oOmeHa (oOpa3oBaHHE OCaJKa,
BbIICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, HWILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (TOpPEHHE, PEaKIUU Pa3IoKEHUs,
COCIMHEHHMs), PpACIIO3HABAHUE  HEOPraHMYECKUX  BELIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKIIMIl HA HOHBI, PEIICHUEIKCIIEPUMEHTAIBHBIX 3aa4.

Hemeranibl 1 HX cOeAUHEHUS

O6miass xapaktepucTtuka TranoreHoB. (OCOOEHHOCTHM CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MuecKkue CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMEPE XJIOpa(B3auMOACICTBHE
C MeTajulaMH, HeMeTalllaMH, Ienodyamu). XiopoBogopoa. CoisiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IMOJy4YeHUE, NpuMeHeHue. [JlelictBue xyiopa W
XJIOPOBOJOPOJA HA OPraHU3M YeJIOBeKa. BakHele XJI0puIbl 1 NXHAXO0XKIEHUE B
MIPUPOJE.

Ob6mrast xapakrepucTtrka 3JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (Pu3nyecKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOa U CEPbl. AJIIOTPONHbIE MOAUPUKALIUKA KUCIOPOAa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, (DUUUYECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KAaK MPEICTaBUTENN KHUCIOTHBIX OKCHJOB.



Cepnas kuciota, Gpu3nuecKue U XMMUYECKUe CBOMCTBA (0011IMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIuu, JexKallhue B OCHOBE
MPOMBINIJICHHOTO croco0a MOJIy4deHHs CepHOM KHUCIOTHL. I[IlpumeHeHme cepHOi
kucnoTbl. Comu CepHOM KHCIOTHI, KAa4eCTBEHHAs peakius Ha Cylb(haT-HuoH.
Haxoxnenue ceppl M e€ COeAMHEHHH B Mpupojie. XUMHUECKOE 3arps3HeHue
OKpYXalollled Cpebl COCNMHEHUSIMU Cepbl (KUCIOTHBIC JOXAM, 3arps3HeHUE
BO3/yXa U BOJOEMOB), CIOCOOBI €r0 MPEI0TBPALICHHUS.

OOmiasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHs. A30T, pacIpoCTpaHEHHE B MPHUPOJIE,
dusnueckre u xXumMnueckue cBoiictsa. KpyroBopor a3ora B npupoje. AMMHaK, €ro
du3nueckrue 1 XUuMUYECKHUE CBOMCTBA, MOJIy4eHUE U npuMeHenue. Cojii aMMOHHS,
uX pU3NYECKUe U XUMHUECKHEe CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, € MOodydeHHe, PU3NYECKUe U XUMHUYECKUE
cBOMcTBa (00IIME Kak MpeICTaBUTENs Kilacca KHUCIOT U CHEHU(PUUECKUE).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE MUHEPAJIBHBIX YA0OPEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpelbl COENNHEHUSIMHU a30Ta(KUCIOTHBIE
JOXKJM, 3arpsi3HEHHE BO3/lyXa, MOYBBI W BOJOEMOB). Docdop, alIOTPOIHbBIC
Moaudukauuu dochopa, puznueckre U xumuieckue cpoiictea. Okeun dochopa
(V) u dochopHas kucnora, pU3MUECKHE U XUMHUYSCKHE CBOIMCTBA, MOJyYCHUE.
Hcnons3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrepucTuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEMICHU OKUCIICHUS. Y TIIepO/l, aJUIOTPOIHBIE MOU(DUKALINY,
pacmipocTpaHeHHe B MpUpoJe, PU3NIECKIe U XUMUYECKUE CBOWCTBA. AACOpOus.
Kpyrosopor yrnepoga B mnpupone. Oxcuasl yriaepoaa, UX (U3NYECKUE U
XUMHUYECKHE CBOMCTBa, JEWCTBUE Ha JKUBBIE OpPraHU3MBbl, I[OJIyY€HHUE U
MPUMEHEHHUE. DKOJIOTMYECKUE MPOOJIeMBbl, CBsI3aHHbIE ¢ okcujoM yriepoaa (IV),
TUIIOTE3a TJIOOAJTBHOTO MOTEIUICHUSI KJIMMaTra, MapHUKOBBIA 3(P(deKT. YronbHas
KUCIOTa U €€ conM, UX (U3NYECKUe U XMMHUYECKHE CBOWCTBA, MOIYYEHHE U
npuMmeHenue. KauecTBeHHass peakuus Ha KapOoHar-uMoHbl. lcnonbp3oBaHue
KapOOHATOB B OBITY, MEJUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO031CTBE.

[lepBoHayanbHBIE TOHATHS 00 OPTaHMYECKHUX BEIIECTBAX KaK O COSAMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TJIMIEPHUH, YKCYCHas KUCIIO0Ta).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrosib, MPUPOAHBIN Ta3, HedTh),
MPOYKThI UX TepepaboTku (OCH3MH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKN BaKHBIX BEIIECTBAX: KHUPaxX, ONKax, yriaeBogax — U Ux
polM B OKM3HU 4UeJNOBEeKa. MarepualbHOE €OUHCTBO OPTaHUYECKUX U
HEOPTaHUYECKUX COCTMHEHUH.



Kpemuuii, ero ¢usmueckue u XUMHUYECKUE CBOMCTBA, IIOJy4YEHHE W
npuMmeHeHue. CoelMHeHus KpeMHHUs B ipupoje. OOuue npeacTaBieHus: 00 OKCuie
kpemuus (IV) u kpemuueBoil kuciore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, B
IIPOMBIIUICHHOCTH. BaKHEWIIMe CTPOUTEIbHBIE MAaTEpHalbl: KEPAMHKA, CTEKIIO,
IEMEHT, OeToH, xene300eToH. [IpoGnembl 0€30MacHOrO  HMCMOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3LoB HEOPraHUYECKUX BEILIECTB, CBOMCTB COJSHON KHUCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKLUU Ha XJIOPUA-HOHBI U HAOJIOJIEHNE MTPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpakaromue (U3NUYECKUE U XUMHUYECKHUE CBOMCTBA
TaJIOT€HOB U HUX COCAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMy XJIOpUAOB (TaJOreHU10B), 03HAKOMIIEHHE C 00pa3laMu
ceppl M €€ COEIMHEHHSIMH (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
HaOII0AeHUE Tpoliecca OOYTIMBaHus caxapa Mnoj ACHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3yYE€HNE XUMUUYECKHUX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI,
IpOBEJCHUE KaYECTBEHHON peakliy Ha CyJab(paT-UOH M HAOJII0JIEHUE MPU3HaAKa €€
MIPOTEKAHMSI, O3HAKOMJIEHHE ¢ (PU3MUECKMMU CBOMCTBaMH a30Ta, (ochopa u ux
COEIMHEHHI (BO3MOXHO MCIOJIb30BAHUE BHIEOMATEPHAIOB), 0Opa3liaMyi a30THBIX
u pochopHbIX yaoOpeHuid, MoaydeHue, coOupanue, pacrno3HaBaHUE U U3yUYCHHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAdyEeCTBEHHBIX pEaKIMii Ha HWOH aMMOHHS U
docar-uoH W U3ydeHHE TNPU3HAKOB UX TNPOTEKAHUS, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HU3YYCHHE MOJENIed KPUCTAIMYECKUX PEIIETOK aiMasa,
rpadura, (QymiepeHa, O03HAKOMJICHHE C IIPOIIECCOM aJCcOpOLMH PAaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IIOJIYy4YEHUE,
coOupaHue, pacrio3HaBaHUE U M3YUYEHHE CBOWMCTB YIJIEKHMCIIOTO ra3a, IpOBEJICHHUE
KAueCTBEHHBIX PEaKIMil Ha KapOOHAT U CHIIMKAT-UOHBI M U3yUYEHUE MPU3HAKOB HUX
MPOTEKaHUsl, O3HAKOMIICHHE C MPOAYKUHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 331a4 N0 TeMe «BaxHeillne HeMeTauibl U HX
COCIMHEHHUS.

MeTa/lIbl U HX COeIMHEHUS

OOmas xapakTepuCcTUKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosiokeHuss B llepuoanueckor cucreme xumuueckux anemMeHtoB JI. N.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. MeTtamnnyeckasi CBsI3b U
METaJuUIMYecKasi  KpUCTAJUIMYECKass  pemeTKa.  DJIEKTPOXUMHUYECKUH Pl
HaIpsHKEHUN MeTauioB. GU3NUecKre ¥ XMMUUYECKHEe CBOMCTBA MeTauioB. O0mme
CrocoObl MOdMy4YeHus: MeTauioB. [loHSATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT KOppo3uu. CiuiaBsl (CTajb, Yyr'yH, JIOPATIOMUHUNA, OpPOH3a)
U X IPUMEHEHHUE B OBITY U IPOMBILIIEHHOCTH.



[{enouHble MeTaIBL: MOJNOXKEHHE B llepuonnueckoil cucTeMe XMMHUYECKUX
sanemeHntoB /. . MenneneeBa, CTpOEHHE WX ATOMOB, HAXOXKJIEHUE B MPHUPOLE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe Hatpusd U Kamus). OKcuabl u
TUAPOKCUABI HATpusd W KanusA. [IpuMeHeHue IEenoYHbIX METAUIOB W UX
COEIMHEHUM.

[IlenoyHO3EeMENbHBIE METAJUIBI MarHuid MW KajJblUMM: TOJIOKEHUE B
[lepnoanueckoi cucreme XuMuIeckux 351eMeHToB /. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxO0KJeHUE B npupoe. PU3nNdecKne U XUMUYECKHE CBOMCTBA MarHUsAH
Kanblus. BaxkHelme coequHeHns Kanblus (OKCUI, THAPOKCH, COIH). 2KECTKOCTD
BOJIbI ¥ CIIOCOOBI €€ YCTpaHECHHUS.

AmromMuHUN: noJiokeHne B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTtpoeHrne aroMa, HaxoxkjacHue B npuponae. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHHS. AMPOTEpHBIE CBOMCTBA OKCUAA U TMIPOKCHUIA
ATIOMUHUSL.

XKenezo: nonoxenue B [lepnonnueckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHME aroma, HaxoxaeHue B Ipupoxae. dusnueckue u
XUMUYECKUE CBOMCTBA *ene3a. Okcuibl, TuapoKcuabl U conu xenesa (11) u xxenesa
(1), ux cocraB, CBOMCTBA U TOJTyUYCHHE.

Xumuueckuii IKCnepuMenm

O3HAaKOMJIEHME C 00pa3laMud METaUIOB M CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMM, M3y4y€HUE  PE3yJbTaTOB  KOPPO3UM  METANIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), OCOOEHHOCTEW B3aUMOJICHCTBUS OKCHIA
KaJIbLIMSI U HaTpusi C BOAOH (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPHANIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJle3a B KHUCIOPOAE
(BO3MOXKHO  HCIIOJIb30BAHME  BHMJIEOMATEpUANIOB), IMPU3HAKOB  IPOTEKAHMS
KAUEeCTBEHHBIX PEaKI[Mi HA MOHBI: MArHUs, KaJIbLUS, AJIFOMUHUS, LIMHKA, Kele3a
(I u xene3a (II1), meau (II), HaOIrOEHUE U ONMCAHKME TPOIIECCOB OKPALTHBAHHUS
IJJaMEHU HWOHAMU HaTpus, Kalusg M Kajdblus (BO3MOXKHO HCIIOJIb30BAaHUE
BUIEOMATEPUAIIOB), HCCIIEOBAaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUSH
IMAPOKCHJIA [IMHKA, PEUICHUE S3KCIEPUMEHTAIBHBIX 33Ja4 Mo TeMe «Baxuennme
METaJIbl U UX COCUHEHUSD.

XuMHS ¥ OKPYKAKOLIAs cpeaa

BemectBa u marepuanbl B MOBCEOHEBHOW >KM3HHU YEIOBEKAa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momours npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XVMMHUYECKOE 3arps3HEHUE OKpYXkKaroleld cpenbl (ImpenenapHas JOMyCTUMAst
KOHIIeHTpanus Beuiects, aanee — [1/IK). Posb xuMun B pemieHNn 3K0JI0THYECKUX
mpo0em.

Xumuueckuit IKCnepumenm:



u3ydeHrne o0pas3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MMOJTMMEPHBIC
MaTepualbl).

Mesxcnpeomemmubole céasu

Peanm3amusi MeXIpenMeTHBIX CBSI3ed NpU HM3ydYeHUU XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHWE Kak OONIMX eCTECTBEHHO-HAYYHBIX
MOHSTHM, TaK U TMOHATUMN, SBISIOUINXCA CUCTEMHBIMU JI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmiue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOIIOICHNUE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEPCHHE, MOJCIb, SBICHUE, MapPHUKOBHINI
s dexT, TEXHOIOTHS, MaTEPHUAITHI.

®dwusuka: MaTepus, aTOM, HIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIBI,
PaZM0aKTUBHOCT, MOJIEKYa, AIEKTPUYECKUI 3apsij, IPOBOJHMKH,
HOJYNIPOBOJHUKU, JUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAITTMIECKAsT
peméTka, CIulaBbl, (PU3UYECKHE BEIUYMHBI, CIUHUIIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢orocunres, asixanue, O6uocdepa, SKOCUCTEMA, MHUHEpPaIbHBIC
y10OpeHus, MUKPORJIEMEHTBI, MaKPO3JIEMEHTHI, TUTATENIbHbIE BEILIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJE3HBIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMDBbI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTpaMMbl OCHOBHOTO  OOILErO
00pa3oBaHMs JTOCTUTAIOTCS B XOA€ OOyYEHHsS XUMHUU B €IMHCTBE Y4YEOHOU U
BOCIIUTATENIBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM W JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHATBIMH B
oOlllecTBe MpaBWJIaMU M HOPMAaMH TIOBEJACHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUA U COLUATIM3AIIMN 00YUYaIOIINXCSI.

JIM9HOCTHBIE  PE3yJNbTaThl  OTPAKAIT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAUUWA H
paclIMpeHue OIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIECAUIO0, IOHMMAaHWs 3HAYCHUS XHMUYECKOM HAyKU B KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHON HH(OpMaluen o
MEPENOBBIX JOCTHKEHHUSIX M OTKPBITHSIX MHUPOBOM M OTECYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YyCTPONUCTBE MUpPa U OOIIIECTBA;

2) TPa’kIaHCKOT0 BOCITUTAHUSI:

MPEJICTABICHUSI O COLMAJIbHBIX HOpPMAax M TMPaBUIIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEIOBATENHCKOM, TBOPUECKON U IPYTUX BHUIAX JIEATEIbHOCTH,
TOTOBHOCTH K pPa3sHOOOPa3HOM COBMECTHOM JE€ATEIHHOCTH TMPU BHIIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBIMOJHEHUUW XHUMHUYECKUX DSKCIIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHUION B3aMOTIOMOIIIH
B MPOIIECCE ITOM yueOHOM JesATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
Y TNOCTYIKM CBOMX TOBapUUIEH C IMO3WLHUU HPABCTBEHHBIX M ITPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABIISIIOIIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUA NPUPOABI, B3aUMOCBA34IX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XUMHUHM B IMMO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[103HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJYyYEHUE HOBBIX 3HAHUW M0
XUMUU, HEOOXOAUMBIC sl OOBSICHEHUsS HAOJIOAaeMbIX MPOILIECCOB U SBJICHUH,
MO3HABaTEIbHON, MH(OPMAIIMOHHOW W UYHUTATENbCKOW KYJIbTYpbl, B TOM 4YHUCJE
HaBBIKOB CAMOCTOSITEIbHOW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOM, JOCTYMHBIMM TEXHUYECKUMHU CpPEICTBAMH HHOOPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpEC K OOYYCHWIO W TIO3HAHUIO, J0O003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  CaMOOOpa30BaHUIO, TMPOCKTHOH W  HCCIEAOBATEIIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHS B
JIaJIbHCUIILIEM;

4) popmMupoBaHHs KYJbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIA 00pa3 >KU3HU, OCO3HAHWE IOCICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOr0Jisl, HAPKOTUKOB, KypeHHUsI),
HEOOXOJUMOCTH COOIIOJIGHUS] TpaBUi  OC30MACHOCTH TMPpHU  OOpalieHuu C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHMS :

UHTEPEC K MPAKTUIECKOMY MU3YUYCHHIO MPpodeccuil U Tpyaa pa3IudHoOro poja,
yBaXKEHUE K TPYAY U pe3yjIbTaTaM TPYI0BOM JACSITEIBHOCTH, B TOM YHCIIC HA OCHOBE
MIPUMEHEHUS MMPEAMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHBINA BEIOOPUHANBUIYATEHON
TPACKTOPHUH TIPOJIOJDKCHUSI OOpa30BaHUS C YYETOM JUYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIIHOU
poecCHOHaNBHOM IEATEIbHOCTH U PA3BUTHS HEOOXOJUMBIX YMEHUHN, TOTOBHOCTD
aJanTUPOBaThCS B PO eCcCUOHANIBHON CpeJIe;

6) 3K0JI0rM4ecKOro BOCIIATAHUS:

DKOJIOTHYECKU IIEJIECO00pa3HOE OTHOIICHWE K TMPUPOJIC KAaK HWCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHOoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HMYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIECHHOCTH COOJIIOICHUS
mpaBujI 6€30MMaCHOTO MOBEICHUS MPU PabOTE C BEMIECTBAMH, a TAK)KE B CUTYyaITUsX,
YTPOXKAIOIITUX 3I0POBBIO 1 YKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJTy4aeMble MPU W3YYECHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEN ITPUPOAHON CPENOM, JIs MOBBIILIEHUS
YPOBHSL  DKOJIOTUYECKOW  KYJIbTYphl, OCO3HAaHUA TIJIO0AIBHOTO  Xapakrepa
AKOJIOTHYCCKUX TMPOOJIEM W TMyTeld WX PEIICHHs MOCPEACTBOM METOJOB XUMUH,
9KOJIOTHYCCKOTO MBIIIUICHHSI, YMEHHS PYKOBOJICTBOBATHCS UM B ITO3HABATEIILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wMmeTampeIMETHBIX pe3yJbTaTOB BBIJACISIOT 3HAYUMBIC IS
(dbopMUpOBaHUS MUPOBO33PECHHSI OOIICHAYYHBIC TIOHATHS (3aKOH, TCOPHS, IPHHIIHII,
runore3a, (¢akT, CHUCTEMa, TPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOpbIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeaMEeTaX M IO3BOJISIOT Ha
OCHOBE 3HAHHWH W3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIIOCTHOM



HAy4YHOU KapTHUHE MHUPA, U YHUBEpPCAJIbHbIE YueOHbIe ACHCTBUS (MTO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIE), KOTOpble oOOecrneynuBaoT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOMH
NESTEITHHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjoruyeckue A1ecTBHA:

YMEHHUS WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIMUICHUS TPU OCBOCHUU
3HAHWI: PacKPBIBaTh CMBICT XHUMHYECKUX TMOHATHH (BBIICIATh MX XapaKTEPHBIE
NPU3HAKK, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMH MOHSTUSMHU), HCIOIH30BAThH
MOHSATHS 111 OOBSICHEHUSI OTJEIbHBIX ()AaKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPUHU 7Sl KJIacCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMUYECKHUX PEaKITui,
yCTaHABIMBATh MPUYNHHO-CIICICTBCHHBIEC CBSI3W MEXIYy OOBEKTaMU HW3Yy4YEHUS,
CTPOUTH JIOTHUECKHE PacCyKIeHUs (MHIYKTUBHBIC, MECAyKTUBHBIE, TI0 aHAJIOTHH),
JIeNIaTh BHIBOJIbI U 3AKITIOYCHUS;

yMEHUE TMPUMEHITh B TMPOIECCe TMO3HAHUS TMOHATUS (NIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJMYECKHE (3HAKOBBIE) MOJICIIN, HCIIOIh3YEMbIC B XUMUH,
MpeoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XMMHUH MOJICTHLHBIC MPEICTABICHUS —
XUMUYECKUU 3HaK (CHMBOJ DJIEMEHTA), XUMH4YecKkas (opmyla U ypaBHEHUE
XUMHUYECKON PEeaKIuu — NP pelIeHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, C y4ETOM
ATUX MOJICNIbHBIX TMPEICTABICHUNA BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYCCKUX BEIIECTB U XUMHUUYECKHUX PEAKITUH,
BBISBIIATH ~ OOIIUE  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
IPOTHUBOPEYHS B U3yIaEMbIX MPOIECCaX U SBICHUSIX.

ba3zoBble ucciaenoBare/bCKue 1eMCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKKE B KAYECTBE OCHOBHI /17151 HOPMHUPOBAHUS TUTIOTE3BI IO MMPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

MpUOOpPETEHUE OMbITa MO IJIAHUPOBAHWIO, OPTaHHW3aIlMd W TIPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMCHHE HaOMoAaTh 3a XOJOM TIpollecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €0 Pe3yibTar, (OpPMYyIUpPOBaTh 00OOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIISITH OTUYET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W WHTEPIPETUPOBATH HHGOOPMAIIIIO
Pa3IUYHBIX BHIOB W (DOPM TPEICTABIICHHUS, MTOTYyYaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYHO-TIONYJIIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJCp)KaHHS, CIPaBOYHBIC
nmocobus, pecypcel VHTEepHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHUE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE U OTOOpE
MHPOpPMALMM U COOTBETCTBYIOIIMX JI@HHBIX, HEOOXOJUMBIX [UIsl BBINOJIHEHMS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONpeAeaEHHOrO TUMA, TPUOOpETEHUE OMbITA B
o0JacTl HUCHOJb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpPO aKTUBHOTO MCIIOJIb30BAHMSI PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (POpMY IpeacTaBieHNs UHPOPMALUU U
WUTIOCTPUPOBATh pPEIIAEMbIE 3aJlayd  HECJIOKHBIMU CXEMaMH, JHarpaMmamu,
apyrumu popMaMu rpaduKu U ©X KOMOUHAIMSIMU;

YMEHUE UCIONb30BaTh W aHAJW3MpPOBaTh B Ipouecce ydyeOHOH U
UCCIIEIOBATENbCKON EATEIbHOCTH MH(POPMALUIO O BIUSHUU HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa Ha COCTOSHUE OKpY)KAIOIIEW IPHUPOIHOM
Cpelbl.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe NeCTBUSA:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0/1€ AUanora u (WIin) AUCKYCCUH) MO CYLIECTBY
o0cyx)naeMoil Tembl, (QOPMYIUPOBATH CBOM TMPEIJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHSI TIPEVIOKEHHOM 3a1a4H;

YMEHUS  NOPEACTaBIATH  IIOJYYEHHBIE  PE3YJIbTAThl  IIO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JelaTb IPE3CHTALMIO
pPE3yNbTATOB BBIMOJHEHUS] XUMHUYECKOTO SKCIEpUMEHTa (JIabOpaTOpPHOro OMbITA,
71a00paToOpHOM pabOTHI MO UCCIIECTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHUsI Y4YEOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIBHO M MCCIIENOBAaTEIbCKOM  JEATEIBbHOCTH IPU  PEIICHHUH
BO3HUKAIOIIMX NPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3uuuii (00Cyx aeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOpPJIAWHALIUS
COBMECTHBIX JICMICTBUM, OIpPEICIICHUE KPUTEPUEB MO OIEHKE KaydecTBa
BBITNIOJIHEHHOHN paboOThl U JpyTHE).

PerynsiTuBHBIC YHHBEpCaIbHbIC y4eOHbIC NCHCTBHA:

YMEHUE CaMOCTOSITEIbHO ONpPENENATh LENN JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMUMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BHIOUPATh Hanbosee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsS YUYEOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM aJITOPUTM JEWCTBUM IIPU BBINOJHEHUM 3aJaHUU C  y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMsIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOM WLEIH, YMEHHE
HCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbIE€ B YCIOBUM 3a1aHHM.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHIO 0053aTEIbHOIO
coJiepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld Mporpammoi,
BBIJICJISIIOT: OCBOCHHbBIE 00YYaIOUIMMUCS Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI



nevcTBuil, crnenuduueckue ISl NpeaMeTHOW obsactu  «XUMHUs», BHUJIBI
NEATEIbBHOCTH 1O  MOJYYEHWID HOBOTO  3HAHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX ¥ HOBBIX CUTYyAITUSIX.

K xoHiry o0yuenus B 8 kiaacce nmpeaMeTHbBIE pe3yabTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO JIEMEHTa B COCTMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJOTAa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKHCJICHHS, XUMUYECKasi peakius, KiacCu(uKaius peakiuil: peakiuu
COCMHEHUS, PEAKIUU PA3JIOKECHUS, PEaKIMU 3aMElIeHUs, peaKiuu
oOMeHa, PK30- U IHJAOTEPMHUUECKUE PEAKIUH, TEIIOBON 2PPEKT peakinu,
AJIPO aTOMa, DJIEKTPOHHBIN CII0I aTOMa, aTOMHasi OpOUTab, paJANyC aToMa,
XUMHYECKasl CBSA3b, MOJSPHAS W HEMOJSpHAsl KOBAJEHTHAs CBSI3b, HOHHAS
CBSI3b, MOH, KaTHMOH, AaHWOH, pPAacTBOp, MaccoBas [OJs BENIECTBA
(TIpolieHTHAsl KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHATHH H
OPUMEHSTH 3TH MOHITHUS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLICHHUII;

¢ HCIOJIb30BaTh XHWMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBieHUs (opMyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

¢ OMNpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIGHHWS  DJIEMEHTOB B  OWMHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY KIJIACCYy COCIMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJICHTHass W HWOHHas) B
HEOPraHUYECKUX COCIUHEHUSIX;

o packpeiBaTb cMmbica Ilepuogmueckoro 3akona J[. WM. Menzaeneena:
JEMOHCTPUPOBATh TMOHMMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MojokeHus B Ilepuoamueckoir cucreme,
3aKOHOB COXPAaHEHMS MACChl BEIIECTB, MOCTOSTHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrajipo;

o ONUCHIBATh W XapakTepu3oBaTh Tabnuunyio Qopmy Ilepuognyeckoit
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3iMyaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «nodounas noarpymnmna (b-rpynma)», mansie u
OoJIbIlINE TIEPUOJBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOphIE HUMEIOTCS B
tabmune «llepuonuueckass cucteMa xumudeckux osnementoB JI. .
MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij siipa, OOIIee YHCIIO 3IEKTPOHOB
U pacrpeiesieHne UX 10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIUPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuud (10 YMUCIy M COCTaBYy YYacTBYIOIIMX B PeakLUUU
BEILIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsl ONMKUCAHUE MTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH MPOTEKaHUS XHWMHUYECKUX TMpEBpalieHUul B
Pa3IUYHBIX YCIOBUSAX;

BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCCHIBEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JIEMEHTa MO (OpMyJie COEIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOUN pEeaKInH;

IPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTEIbHON JEATEIIbBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0O0OIICHUE, CUCTeMaTU3alluio, KIacCU(PHUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBSI3€M — Il M3YYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaAKIUH, ECTECTBEHHO-HAYYHBIE METO/IbI
NO3HaHUsI — HAOJOJIEHUE, W3MEpPEHHE, MOJEIMPOBAHUE, SKCIHEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CJIeIOBAaTh MPABUJIaM MOJIb30BAHUS XUMUYECKOUN MOCY10M 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TakKKe IMpaBWaM OOpallleHus C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUMSMHU TIO BBIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHUIOra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOpOJAA), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MAacCOBOM JTOJIEN pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U INPOBOJAUTH
XUMHYECKUE 3KCIEPUMEHTHI MO PACIO3HABAHHWIO PAaCTBOPOB IIEIOYEH M
KHUCIIOT C TTOMOIIbI0 MHANKATOPOB (JTakMyc, (peHondTanenH, METHIOPaHK
U Apyrue).

K xoH1y oOyudenus B 9 kjacce npeaMeTHbIE pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TOHSATUH: XHWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO’KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peakius, XUMUUYECKasl CBs3b, TEIIOBON 3 deKT
peakuuu, MOJib, MOJSIpHBIA  OOBEM,  PacTBOp,  DIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] NUCCOLMALMSA, PEAKIMU HOHHOIO
oOMeHa, KaTaiu3aTop, XMMUYECKOE paBHOBECHE, O0OpaTUMBbIE U



HeoOpaTUMbIE pEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE pEaKIIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE,AJNIOTPOIHS,
amM(pOTEepHOCTb, XUMUYECKas CBA3b (KkoBajIeHTHas, WOHHaA,
METaJUIMYecKasi), KpHUCTAUIMYECKas pelI€TKa, KOppO3us METaILIOB,
CIUIaBbl, CKOPOCTh XHWMHYECKOM pEaKIuu, MPEAeIbHO AOMyCTHMAas
koHnenTpanus [1JIK BemecTna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX IMOHATUH H
MIPUMEHSATH 3T MOHATHA [IPU ONUCAHUH BEILIECTB U UX MPEBPALICHUII;
UCIONIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (opMyl
BEILIECTB M YPABHEHUI XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1Mo (opMmyliaM, BUJ XUMHYECKOU
CBA3M (KOBaJE€HTHAas, HWOHHAas, METAJUIMYEcKas) B HEOPraHMYECKHUX
COEIMHEHMSIX, 3apsl MOHA 10 XUMHUYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COECIAMHEHWM, THI KPUCTALINYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHE: OIIMCHIBATh M XapaKTepU30BaTh
TabnuuHyo Gopmy Ileprognueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «rJIaBHas mnoAarpynna (A-rpynma)» u «1no0odyHas
noarpynmna (b-rpynma)», Maneie U OOJIbIIME TEPUOABI, COOTHOCHUTH
0003HaYEHNUsA, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIUIE, CUNCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOmiee 4YHCIO JJIEKTPOHOB U paclpeleleHHe HuX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUI B Mpelenax MajblX MEPUOJIOB U
IJIAaBHBIX TOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJIaCCU(PUIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuH (II0 YHCIy M COCTAaBy Y4YaCTBYIOIIMX B PEAKIMH
BEIIIECTB, MO TEIIOBOMY 3 (PeKTy, 0 U3MEHEHUIO CTETEHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOLIME M creun(UYecKue XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BELIECTB, MOATBEPXKAAsl OINHUCAHUE
IIpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPABHEHMSI DJIEKTPOJMTUYECKOW JTUCCOIMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, IIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMI NOHHOTO



oOMeHa, ypaBHEHHMS peakiui, TMOJATBEPKIAOIIUX CYIICCTBOBAHUE
T€HETUYECKOM CBS3U MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
MMOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIN;
IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHUCIISITh OTHOCUTEIHLHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacCBIBEIIECTB,
MacCOBYIO JIOJF0 XUMHYECKOTO DJIEMEHTa MO (OpMyJie€ COCIUHCHHSI,
MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PacUEThl IO YPaBHEHUIO
XUMHUYECKOUW pEeaKInuu;

coOJTI0/1aTh MPaBWIIA TIOJB30BAHMS XUMHUYCCKOHN MMOCYI0N MIIa00paTOPHBIM
o0opynoBaHuEM, a TakKe IMpaBWia oOpalleHus C BellecTBaMH B
COOTBETCTBHUM € MHCTPYKIUSIMH 1O BBIIOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB I10 MOTYYSHHUIO U COOMPaHUIOra3000pa3HbIX BEIIECTB
(amMmaka u yriaekuciioro rasa);

MPOBOJIUTh  PEaKIUH, MOATBEPKIAIONINEC  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PAcHO3HABATH OIMBITHBIM IyTEM XJIOPHI-, OPOMH/I-,
noaua-, KapOoHat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-HUOHBI,
KaTHOHBl aMMOHHMSI M HMOHBI M3YYCHHBIX METAJIOB, IMPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIHFHOU NEATeILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, OOO0OIIECHUEe, CHUCTEeMaTU3AIMI0, BBISBICHUE
NPUYMHHO-CJICJACTBEHHBIX CBS3€M — IS M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PpEeaKIuid, eCTECTBEHHO-HAYyYHbIE METOJbl TIO3HAHHS —
HaOIOZICHUE, W3MEPECHHE, MOJICTUPOBAHHUE, DKCIIEPUMEHT (peaNbHBIA |
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB u
TeM MPOrpaMMbl

KoanuyecTBO 4acos

Bcero

JyieKTPOHHBIE (IU(POBHIE)
o0pa3oBaTesibHbIE Pecypchl

Buabl fesite1bHOCTH
o0yyaromuxcs ¢ yuerom padoyeii
NPOrpaMMbl BOCIIMTAHUS

Pa3znen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUEC TTIOHATUSA

XuMust — BakHasg 00J1acThb

MaTpUOTUYCCKOI'O BOCIIUTAHUSA:
OCHHOCTHOI'O OTHOIICHUA K

€CTECTBO3HAHUS U bubmunorexa LIOK
11 . 5 _ OTE€YECTBEHHOMY KYJIbTYPHOMY,
MPAKTUYECKON AEATEIIBHOCTH https://m.edso00.ru/7f41837c
HUCTOPUYECKOMY U HAyYHOMY
YeJioBeKa
HACJIeTUIO,
MMOHVMAaHHUS 3HAYCHHSI XUMUYCCKOM
HAyKH B KU3HH COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BIIAIETh
BemiecTBa u xXumMmmuueckue bubmmnorexa [JOK s .
12 15 JIOCTOBEpHOU MH(pOpMaIuei o
peakuuu https://m.edso00.ru/7f41837c
MePEOBBIX JOCTHIKEHUAX U
OTKPBITHSX MUPOBOM U
OTEYECTBEHHON XUMHUH
Hroro no pazgeny 20

Paznen 2. BaxkHeiilue npeacTaBuTen

HCOPraHU4Y€CKMUX BEIICCTB

3aUHTCPCCOBAHHOCTH B HAYYHBIX

2.1 Bosayx. Kucnopon. Howsue 6 bubmnorexa IIOK 3HAHUAX 00 YCTPOMCTBE MUDPA U
' 00 okcuaax https://m.edsoo.ru/7f41837¢c yerp P
00IIIeCTBA;
2.2 Bonopoa.Ilonsatue o kucinorax 8 but6mmoreka [JOK rPaXIaHCKOT'O BOCIIUTAHUSA:

n COJIIX

https://m.edsoo.ru/7f41837¢c

MIPEACTABJIEHUS O COLUATIbHBIX
HOpMax U IpaBuiax
MEXJIMYHOCTHBIX OTHOILIICHHUH B




KOJUIEKTUBE, KOMMYHUKaTUBHON
KOMIIETEHTHOCTH B OOII[ECTBEHHO
MOJIE3HOU

y4eOHOMCCIIeTIOBATEIbCKOM,
TBOPYECKON U IPYTHX BUIAX

23 Bona. PactBopsl. [Tonsitue 06 5 bubnunorexa [JOK JIEATEIIbHOCTH, TOTOBHOCTH K
' OCHOBAaHHUSIX https://m.edso0.ru/7f41837c pa3zHoo0pa3HON COBMECTHOM
NEeSTEILHOCTH TP BBITOJTHECHUN
y4eOHBIX, TO3HABATEIIbHBIX 337124
BBITIOJTHEHUH XUMUYECKHIX
HKCIIEPUMEHTOB, CO3/IaHUU
24 OcHOBHBIE KJ1acChl 11 bubnnoreka [IOK y4€OHBIX MPOEKTOB, CTPEMIICHUS K
' HEOPraHUYECKUX COEIUHEHUI https://m.edsoo.ru/7f41837c B3aMOIIOHUMAaHUIO U
B3aMMOIIOMOIIIH B ITPOLIECCE ITOM
y4eOHOMU JeSTETHHOCTH,
Hroro no pazaeny 30

Pazpnen 3. llepnoauyecknii 3akon u Ilepuoanyeckas cucreMa xumuueckux 3jiemMeHToB /1. . MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aKkuuu

[Tepuonnueckuii 3aKOH 1

TOTOBHOCTH OIICHHUBATh CBOE
MOBEACHUEC U MOCTYIIKH CBOUX

31 [Iepuonnueckas cucrema 7 bubnuorexa [JOK TOBApPHUILEH C TO3UIUU
XUMUYECKUX 1eMeHTOB /[[. U. https://m.edsoo0.ru/7f41837c HPaBCTBEHHBIX U ITPABOBBIX HOPM C
Menpeneesa. CTpoeHue aroma y4€TOM OCO3HAHUS MOCIEICTBUI

IIOCTYIIKOB;
3.2 XuUMH4YecKasi CBS3b. 8 bubnmnoreka [IOK [IEHHOCTH HAYYHOTO TTO3HAHMS:

OKHUCIIUTENBHO-
BOCCTAHOBUTEIJIbHbBIE PEAKIIUN

https://m.edsoo.ru/7f41837¢c

MHUPOBO33PEHYECKUE
IIPEACTABJICHUS O BEILECTBE U
XUMHUYECKOH peaKIny,




COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U
COCTABJIAOLIME OCHOBY IS
IIOHMMAaHHUA CYyIHOCTU HAyYHOU
KapTUHBI MUDPA,

Hroro no pasnen 15 bubmmorexa LOK
pasaety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB 110 68

[TPOTPAMME




9 KJIACC

Ne n/m

HaumeHnoBaHue pa3jaeioB U TeM
NPOrpaMmbl

KoaunuyecTBO 4acoB

Bcero

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibHbIE

pecypchl

Buani
AesATeIbHOCTH
o0yuawuuxcsi ¢
y4yeToM padouei
NPOrpaMmbl
BOCIIMTAHUS

Paznen

. BenrecTBo U XUMHYeCKHEe pPeaKIuu

11

[ToBTOpenue u yriyOneHne 3HaHUN
OCHOBHBIX pa3JiesioB Kypca 8 kinacca

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

IpesICTaBIeHUsI 00
OCHOBHBIX
3aKOHOMEPHOCTSAX
pasBUTHSI IPUPOIBI,
B3aMMOCBSI35IX
4eJI0BEKa ¢
MIPUPOTHON CPEIOH,
0 POJIM XMUMHHU B
IIO3HAHUU DTUX
3aKOHOMEPHOCTEN;

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuui

bu6nunorexa [IOK
https://m.edsoo.ru/7f41a636

[M03HABaTE/IbHbIE
MOTHBBI,
HaInpaBlIeHHBIC HA
MOJTy4YE€HUE HOBBIX
3HAHU 110 XMMHHU,
HEOOXOIUMBIE IS
0OBACHEHHUS
HaO0II01aEMBIX
MIPOLIECCOB U
SIBJICHUH,




IM03HABATEILHOM,
MH(POPMALTUOHHON
Y YUTATEJIbCKOU
KYJIbTYpBI, B TOM
YCJie HAaBBIKOB
CaMOCTOSITETTbHOM
paboThI C
y4eOHBIMH
TEeKCTaMU,
CIIPaBOYHOM
JUTEpaTypou,
JIOCTYIMHBIMU
TEXHUYCCKUMU
CpeaCcTBaMu
MH(POPMAIIMOHHBIX
TEXHOJIOTHI

13

QHGKTPOJII/ITI/I‘ICCKafI JUucconuanus.
XUMUYECKHE pCaKkuuu B paCTBOpax

bu6nunorexa [IOK

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

WHTEpEC K
O0Oy4eHHIO U
MO3HAHUIO,
0003HATEILHOCTD,
TOTOBHOCTD U
CIOCOOHOCTH K
caMm000pa30BaHUIo,
MPOEKTHOUN U
HCCIIeIOBATEITECKO
A IesITeTbHOCTH, K
OCO3HAaHHOMY
BBIOOPY
HAMpPaBIEHHOCTH U
YpOBHS 00y4YeHUS B




JlaTbHEHIIIEM;

Hroro no pasneny

17

Paznen 2. HemeTajuibl H HX COCANMHCHUA

2.1

OO6m1as xapakTEepUCTHUKA XUMUUECKUX
aneMeHToB VIIA-rpynnsl. ["anorenst

bubnuoreka [JOK

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

dbopmupoBaHus
KYJbTYPBI
3JI0POBBS:
OCO3HaHHE
[IEHHOCTH XH3HU,
OTBETCTBEHHOTO
OTHOIICHUS K
CBOEMY 3/I0pOBBIO,
YCTAaHOBKH Ha
310pOBBIN 00pa3
KHU3HH, OCO3HAHHE
MIOCJIEICTBUM U
HETIPUSTHE
BPEIHBIX MTPUBBIYEK
(ynorpe6sieHus
AITKOTOJIS,
HApKOTHKOB,
KypeHusi),

2.2

OO1m1ast XapaKTepHUCTUKAa XUMHUYECKHX
anemeHToB VIA-rpynmsl. Cepa u e€
COCIMHECHUA

but6mmoreka [JOK

https://m.edsoo0.ru/7f41a636

HE00XOTUMOCTH
coOIroIeHNs
IPaBUIT
0€30MacHOCTH IpH
oOpallieHu! C
XUMHAYECKUMU
BEIIECTBAMH B




OBITY M peaIbHON
JKU3HH;

2.3

OOmas XxapaKTepuCTHKA XUMUIECKUX
aneMeHTOB VA-Tpynnsl. A30T, pocdop u ux
COCMHEHUS

bubmunorexa LIOK

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

TPYAOBOTO
BOCITUTAHHUS:
HHTEpEC K
MIPaKTUYECKOMY
H3Y4YEHUIO
npodeccuii u Tpyaa
Pa3JIMYHOrO PoJIa,
YBa)KE€HUE K TPyY
U pe3yJibTaraMm
TPyZIOBOH
JIeSITEILHOCTH, B
TOM 4YHCJIC Ha
OCHOBC
MPUMEHEHUS
MPEAMETHBIX
3HAHUH 110 XUMHH

2.4

OO6m1ast xapakTEPUCTHKA XUMUUECKUX
anemeHToB [VA-rpynmnsl. Yriaepoa u
KPEMHUH U UX COEIMHEHHUS

bu6nunorexa [IOK

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

OCO3HaHHBIN BHIOOD
VHIUBUYATBHOMN
TPaeKTOPUHU
MIPOJIOTIKESHHS
o0pa3oBaHUs C
y4€TOM
JIMYHOCTHBIX
WHTEPECOB U
CITOCOOHOCTH K
XHUMHH,
00IIIECTBEHHBIX




UHTEPECOB U
MOTpeOHOCTEH,
YCIIECIIHOM
pohecCHOHATBHON
JCATEILHOCTH U
pa3BHUTHSA
HE00XOINUMBIX
YMEHUH,
FOTOBHOCTb
a/IalITUPOBATHCS B
pohecCHOHATBHON
cpere;

Htoro no pasaciny

25

Paszgea 3. Mera/iIbl M MX COCIUHEHUA

3.1 OO01111e CBOMCTBA METAJIOB

bu6mmorexa [IOK

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

9KOJIOTUYECKOTO
BOCIIUTAHHUS:
9KOJIOTUYECKH
1enecooOpasHoe
OTHOLLIEHUE K
MPUPOJIE KAK
HUCTOYHUKY JXU3HU
Ha 3eMJIe, OCHOBE
€€ CyILIECTBOBAHUS

3.2 Baxxueiiine MeTaaibl 1 X COSINHEHUS

16

bu6nuorexa [JOK

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

IIOHNUMAaHHUEC
LIEHHOCTH
3JI0POBOTO U
0e30macHoro
o0Opa3a Ku3HH,




OTBETCTBEHHOE
OTHOIIICHHE K
COOCTBEHHOMY
(bu3rIecKOMy 1
MICUXUYECKOMY
3JI0POBBIO,
OCO3HAHHE
[IEHHOCTH
COOJTFOICHHUS
IPaBUII
0e301macHOTO
MIOBEJICHHS TIPH
pabore ¢
BEIIECTBAMH, a
TaKXe B
CUTYyalUsX,
YTPOIKAIOITUX
3/I0POBBIO U KH3HH
JTIOJICH;

Hroro mo pa3aery 20
Pa3nen 4. Xumus U OKpYyKamoas cpeaa
4.1 BemectBa u Marepuanibl B dKU3HHU YEIOBEKA 3 bu6nuorexa [JOK CIIocoOHOCTH

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

MPUMEHSATH 3HAHUS,
MoJIy4aeMble Mpu
M3y4YEHUU XUMUH,
JUISL peLLIeHUs
3a7a4, CBSI3aHHBIX C
OKpYy>Karolen
MIPUPOTHOM CPEIOH,




JJI1 ITIOBBINICHU S

YPOBHS
SKOJIOTHYECKOU
KYJBTYPBI,
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosanuyecrBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero u3y4yeHus | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Ponbs Xxumuu B 1 bu6mmoteka [IOK
JKU3HM 4enoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoteka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbota Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [JOK
oOparnieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrele Bemecrsa 1 cMecd. CrmocoOb! bu6nuorexa [JOK
4 N 1
paszaeieHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cMmeceit (Ha mpumepe 1 bubmmorexa [IOK
A . PHMEP https://m.edso0.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6nuorexa [JOK
6 ATOMEI H MOJICKYJTbI 1 https://m.edsoo.ru/ff0d2a6c
XuMHYECKUE dJIEMEHTBL. 3HAKU bu6nuorexa [JOK
7 1
(CMMBOJIBI) XMMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble 1 croKHBIE BELIECTBA 1 bubmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTABA BEIIICCTB.

bu6nmmoreka [IOK

10 Xumuueckas popmyna. BanentHocth https://m.edsoo.ru/ffod2eae
ATOMOB XMMHUYECKUX 3JIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OtHOcUTENbHAs MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHYECKOT0 bubmuorexa [JOK
JJIEMEHTA B COCIUHEHUHN https://m.edsoo.ru/ff0d350c
13 Komnunuectro Beniecta. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo0.ru/ff0d5230
14 du3znyecKue 1 XUMUYECKUE SBIICHUS. bubmuorexa [JOK
XHUMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycinoBus NpOTEKaAHUS bubnuorexa [JOK
15 .
XUMHYECKUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHSI MAaCChl BEILIECTB. bubnuoreka [IOK
XHAMHUUYECKUE YPABHEHUS https://m.edsoo0.ru/ff0d3b88
Brruucnenust konmMuecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM bubmmorexa [IOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEeAKIUI
Knaccudukanms xumuuecknx
18 eax Hg) (coeLI WHEHUS, PA3JI0KEHUS bubmioreia LOK
peaxtl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeuCT. O600IIeHNEe 1 bubnmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUN
20 Konrtponsnas padora Nel o Teme bubnuoreka [JOK
«BeniecTBa 1 XUMHYECKHE PEAKIIVI) https://m.edso0.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [JOK

Bo3ayxa. Kucinopoa — aneMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BECUICCTBO. O30H

dusnueckre 1 XUMHUUECKHE CBOMCTBA

22 KHCIIOpo/1a (peaKIui OKUCIICHHUS bubmmorexa LIOK
poAa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06 okcumax
CriocoObl MoTy4eHus: KUCIOpoa B
23 nadbopaTopuu Zlqn OMBIIHJ'IGHFI){OI;TI/I bubmmorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKuuu, MOHITHE O bu6mmoteka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, K30~ https://m.edso0.ru/ff0d4790
Y SHJOTEPMHUYCCKHUX PEaKIIHIX
TomuBo (HEDTH, yroJib U METaH).
25 3ar }I3HeI§I/qu];O3 . a, CrocoObI iro bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTryeckas padora Ne 3 o teme
26 «ITonydenue u coOupanue bubmmorexa [IOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, H3YyUCHHE €r0 CBOWCTBY
97 Bonopon — anemeHT u npoctoe bubnuoreka [IOK
BemecTBo. Haxoxknenue B npupoje https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCITOTAX M COJISAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTy4eHHS BOJIOPO/Ia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas pabora Ne 4 o reme
bu6nuorexa [JOK
31 «ITomyuenue u cobupanue BoAOpoOAa,

HU3YUCHHUC CTO CBOICTBY

https://m.edsoo.ru/ff0d4f42




39 MounsipHblii 00HEM ra30B. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o00bMa, KOJIHYECTBA

33 . BECTHOM bubnmoreka [JOK
BEIeCTRa rasa fo ero u . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WIH 00BbEMY
Brruucnenus 006EMOB ra30B 1o

34 10 PEaKIMu Ha OCHOBE bubnrorexa LIOK
Ypaprert "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIICHUH Ta30B

35 DOuU3nIeCcKre U XUMUYECKHE CBONCTBA bu6mmoteka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsrue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens.

37 HackiieHHble 1 HEHACHIIIIEHHBIE bubmuorexa [JOK
pactBOpbl. MaccoBas 0J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTryeckas pabora Ne 5 o reme
«IIpurotoBrieHrE PaCTBOPOB C bubnnoreka [JOK

38 .. . .

OIIpEEIIEHHON MacCOBOU JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»

39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTas, KiaccuuKarms, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue 1 XMuMHYECKUE CBOMCTBA

41 ’ THBIX, OCHOBHBIX H bubmmorexa LIOK
KHCo » OCHO https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHus: cOCTaB, Ki1accupuKaIus, bu6mmorexa [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue U XuMHUYECKHE CBOMCTBA bub6nuoreka IIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kitaccudukanus, bubnuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue U XMuMHUYECKHE CBOMCTBA bubnumorexa IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBII) oIt )eHI/I}I XI/IMI/I‘IZ(I?KI/IG bubnmorexa LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso00.ru/00ad9b7c
COCTUHEHUN)
['eneTndeckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHHYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06o001meHre B cCHCTeMaTH3aIHS bubmuorexa [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
KontponbHas pabora Ne3 o Teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKUX bubmmorexa [IOK
o P https://m.edso00.ru/00ad9ela
COCTMHECHU I
[TepBbie monbITKY Ki1accuPuKauu
51 XMMHUYECKHUX AIeMEHTOB. [lonsATHE O bubnmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
52 [lepuoanueckuii 3aKoH 1 bu6nuorexa [JOK

[lepuonnueckas cucrema
XUMHUYECKHX djeMeHToB /. 1.

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




Meunpgeneena

53 [Tepuoapl, rPYIIIbI, TIOATPYIIIIbI bubmmorexa [IOK
PHOJEL TPYIIIBL, TOATpYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMmoB. COCTaB aTOMHBIX bubnuoreka [IOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YEK
. bu6nmmoreka [IOK
55 aTOMOB 371eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaenecera
XapakTepucTuKa XMMUYECKOTO
56 3JIEMEHTA TI0 €T0 TOJIOKCHHIO B bubmuorexa [JOK
IIepunonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTUA HAYKH U IPaKkTUKH. [. bubnuorexa [JOK
N. MenneneeB — y4€HbI, TEJAror u https://m.edsoo.ru/00ada96e
Ipa)xTaHuH
DNEeKTPOOTPHUIIATEILHOCTH ATOMOB bubnuorexa [JOK
58
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 4
ONHAT XUMHITCCKA CBA3D https://m.edsoo.ru/00adac34
60 KoBasienTHast mosisipHast XuMu4eckas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTtHas HenomspHas bubnuoreka [IOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETIEHb OKHCTICHHA https://m.edsoo.ru/00adae28
63 OKHUCINTETHFHO-BOCCTAHOBUTEIILHBIS bubmuorexa [JOK

peakiuu

https://m.edso0.ru/00adb076




bu6nmmoreka [IOK

64 OKHUCIIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edso0.ru/00adb076
Kontponbnas padota Ne4 o Teme

65 «CtpoeHne aTtoMa. XUMHYECKas 1 Bubmrorexa ITOK

P ) https://m.edsoo.ru/00adb486

CBSI3b»

66 PezepHsblit ypok. O6o01IeHNe 1 1 bub6nuorexa IIOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HAHUH https://m.edsoo.ru/00ad9cb?2

68 PezepHblit ypok. O60011IeHHE U 1 bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HAHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnsbie | IlpakTnueckue
n/n Bceero U3ydeHHs | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [IOK
XAMHUYECKHX djeMeHToB /. W. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX DJIEMECHTOB 1 bubmorexa LIOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Knaccugukanus u HoMeHKIaTypa 1 bubnnoreka [IOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMudecKoi CBSI3M M THUITBI 1 bubmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo Teme

5 «[loBTOpEHUe u yriayoieHue 1 1
3HaHUI OCHOBHBIX Pa3JeioB Kypca
8 Kmacca»

5 Knaccugukanus XuMmuaeckux 1 bu6mmoreka LIOK
peaKIuii 10 pa3InYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eaknu. [ToHATHE O TOMOT€HHBIX B 1 bubmmorexa TIOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUIX

8 IlonsAaTHe 0 XUMHUYECKOM 1 bubnuorexa [JOK

PaBHOBCCHUU. q)aKTOpI)I, BIIUAIOIINEC

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




Ha CKOPOCTh XHUMHYECKOU pCaknuun
" IMOJIOKCHUEC XUMHYCCKOT'O

paBHOBECHS
9 OKHCIUTEIBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIEC PEAKIIUN https://m.edsoo.ru/00adcade
Teopust JIEKTPOTUTHIECKON
10 nccornanu. CHiIbHBIE U cl1a0ble Enbmiorexa HOK
8 HHATIH. https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HonHble ypaBHEHUS PEaKIIAI bubmorexa HOK
yp peaKtt https://m.edsoo.ru/00add448
XHMUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHMI B CBETE MPEICTABICHUI bubnuorexa [HOK
00 DJIEKTPOIMTUIECCKOU https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEACTABIECHUN 00 bubmorexa [IOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIIUAIUN
14 IlonsTue o rugpoinse cojie bubnmorexa [HOK
b https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCHCTeMaTH3aIHs bubmoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «Penienne s3xcnepuMeEHTAILHBIX bubnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3aJauy
Konrtponsnas padora Ne2 o Teme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [IOK

Juccolyanysa. XUMHUYECKHe
pCaKknuuu B paCTBOpPaAx»

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




OO0r1ast XapaKTepUCTHKA FaJIOTCHOB.

18 XuMHUYECKHe CBOMCTBA HA PUMEPE bubmorexa [TOK
PHMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xaoposogopoa. CoisiHast KHCIIOTA,
19 XI/IME‘ICCKI/IS CBOMCTBA, MOJy4YCHUE Bubmmorexa [IOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTrueckas padora Ne 2 1o Teme
20 «Ilomyuenne coNsTHON KUCTOTHI bubmorexa [IOK
i B . ’ https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOWCTBY»
Boruncnenus no ypaBHEeHUSIM
21 XUMHYECKUX PEAKIINI, €CIIA OTUH bubmmorexa TIOK
p ’ https://m.edsoo.ru/00ade488
W3 PeareHTOB JIaH B U30BITKE

29 OO6m1ast XapaKTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJUTOTPOTTHBIC MOAM(PUKAIIUHU CEPHI.

23 Haxoxnenue cepbl u eé bubmmoreka LIOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOWCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 @Hgnqecmlje u xnfmqecxne bubamorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuppl cepbl. CepHas KUCIOTAa,
25 ¢bu3znyeckrue 1 XuMHUYeCcKHe bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHUE
26 XUMHUYECKUE PeaKLUu, JeKaIlUe B but6mmoreka [JOK

OCHOBE NPOMBIIUIEHHOTO cIIocoba
ITOJIyYEHUST CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a




OKpY’KaroIlen cpeibl
COCIMHEHUSIMH CEPbI

Brruncnenne MmaccoBoii 10

bubnuorexa [JOK

27
BBIXO/Ia IPOJIYKTA PEAKIIUHI https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA SJIEMEHTOB
VA-rpynmsl. A3oT,

28 acII po}:z aHeHUeE B IPUPOE bubmorexa LHIOK
pactipoctp PHPOZIE, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHYCCKHE
CBOICTBA
AMMHaK, ero GpU3nYecKue u

29 XUMHYECKHE CBOMCTBA, IIOJIYUYCHUE bubmmorexa TIOK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHUE
[TpakTryeckas padora Ne 3 o Teme
30 «[Tonyuenne aMmMuaKka, U3yueHue bubmorexa LOK
yqu MY https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KUCIIOTA, €€ (PU3nYeCcKue u bu6nmunorexa [IOK
XHUMHUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHUS B KQUECTBE MUHEPAIIHHBIX

32 00peHn. XMMHYECKOE ’ bubmmorexa IOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIICH CpeTbl
COEIUHEHNSIMH a30Ta
Dochop. Oxcun dochopa (V) u

33 (1)00((11))0 pHaH KI/ICJ‘I((i))Ta (bq)I/II)mE{eZKHe u Bubmmorexa [IOK

P - https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TIOJTydeHUE
34 UcnonszoBanne pocharos B but6mmoreka [JOK

Kau€CTBC MUHCPAJIbHBIX
ynoopeHuii. 3arpsi3HeHue

https://m.edsoo.ru/00adfc20




MPUPOIHOM cpenbl hocharamu

Yrnepon, pacnpocTpaHeHue B

bu6nuorexa [JOK

35 e e
Nprpoa ,q)mnqevcm 1 https://m.edsoo.ru/00adfd9c
XAMHUYECKHE CBOMCTBA
Oxcupsl yriieposa, ux pusndeckue
M XUMHUYECKHE CBOMCTBA.
36 DKOJIOrHYECKHE IIPOOIIEMBI bubmorera HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTIIepoaa
(1V)
bubmunoreka LIOK
37 VYrolbHas KUCIOTA U €€ COJIN
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa. bubnnoreka [IOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaTbHBIC TOHATHS 00
39 OpPraHHYECKHUX BEIIecTBax Kak O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIepoaa
40 Kpemuuii u ero coeguHeHUs bubmorexa HOK
P a https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
Pemenne sxcnepuMeHTaIbHBIX bubmuoreka [IOK
41 .
3aj7a4 110 TeMe «BaxHeu1me https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUD)
KonTponbnas padota Ne3 o teme
42 «BaxkHenIme HeMeTallIbl U UX bubmoreia HOK
https://m.edsoo.ru/00ae0el18
COEIMHEHUS
43 OO1as xapakTeprucTHKa bubnuorexa [JOK




XUMHUYECKUX AIIEMEHTOB —
MeTaJUIOB. MeTannyeckas CBsI3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. Pu3nveckre CBOMCTBA
METaJIJIOB

https://m.edso0.ru/00ae103e

XUMHNYECKUE CBOIICTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUH PsL bubmmorexa TIOK
p N P https://m.edso0.ru/00ael1156
HaIpsDKEHUH METAIOB
O61ue cnocoObl MOTydYeHHs
MmetauioB. Criasel. Beruncnenus
45 10 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
P 5 https://m.eds00.ru/00ae1156
peaKuii, eciu OJIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 ITousiTre 0 KOPPO3UHU METAILIIOB bubmnorexa IOK
PP https://m.edso0.ru/00ael278
bu6nmunorexa [IOK
47
[lenourbie Meraui! https://m.edsoo.ru/00ael4b2
48 Oxkcuabl ¥ THAPOKCHUIBI HATPUS U bubnuotexa [JOK
Kanus https://m.edso0.ru/00ael14b?2
49 [IlenouHo3eMenbHbIE METAIIIBI — bubnuotexa [JOK
KabIIUM 1 Maraui https://m.edsoo.ru/00ae15e8
50 Baxueitnme coetnHeHNs KaabIys bubnmorexa HOK
2 H https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATHU3AIIHS
3HaHUHU
JKEcTKOCTh BOJKI U CIIOCOOKI €€ bu6nunorexa [JOK
52
YCTpaHEHUs https://m.edsoo.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 mo reme bubmuoreka [IOK




"YKEcTKoCTh BOABI U METOBI €6
ycTpaHeHUs "

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

. bubmuorexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCUAA U bu6mmoteka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI M COTTU bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O606H}€HI/I€ Y CUCTEMAaTH3aIHs
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemrenune sxcniepuMeHTaIbHBIX bubnmnoreka [IOK
3aj1a4 1o TeMme «BakHenime https://m.edsoo.ru/00ae3de8
METaJUIbl M KX COCTHMHCHHS
Beruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WU bub6nmunorexa [IOK
COJIEPKUT IpUMeECH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIH BBIXO/1a TIPOAYKTA
peaxkuuu
61 O06001IeHre U CHCTeMaTH3aIINs
3HaHUI
KonTponbnas padora Ne4 o teme
62 «BaxkHenme MeTaibl 1 UX
COCTMHCHH S
63 BemectBa u Mmarepuassl B bubnuorexa [JOK




HOBCGI[HCBHOﬁ JKH3HH 4YC€JIOBCKa

https://m.edso0.ru/00ae3f50

XUMHYECKOE 3arpsi3HEHUE bu6muoreka [IOK
64 . 1
OKPY’KAIOIIEH CpeJIbl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bu6muoreka [IOK
9KOJIOTHYECKUX MTPOOIIeM https://m.edso0.ru/00ae4270
PezepHsblit ypok. O6001IeHNE 1 bu6nuorexa LIOK
66 . 1
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O6001IeHHE U 1 bub6numoreka LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O60011IeHHE U 1 bubnnoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I1O 68
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