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[TOACHUTEJIbHA A 3AIINCKA

Hactosmas paboyas mporpamMma cocCTaBlieHa Ha OCHOBE CIEAYIOUIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

- ®enepanbHbiii 3akoH Poccuiickoit @epepanuu ot 29 nekabpsa 2012 r. N 273-93 "06
o6paszoBaHuu B Poccuiickont Penepanuun’;

- @enepanbHbli TOCYIApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT CpPEAHEro OOIIero
obpazoBanus ([Ipuka3z MunucrepcTBa oopasoBanust u Hayku PD ot 17 mas 2012 r. Ne 413 ¢
U3MEHEHHUSMU M JOMOJHEHHUIMH OT: 29 nekadps 2014 r., 31 nexabps 2015 r., 29 uronst 2017 1.)

- Ilporpamma pa3BuTusi W (POPMHUPOBAHUS YHHUBEPCAIBHBIX YYEOHBIX ICHCTBUH IS
CpemHero o0Iero oopa3oBaHus;

- Komudukarop »>71eMEHTOB colepkaHUs W TpeOOBaHWA K YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB  0OIIE00pa3oBaTeNbHBIX  YUYPEXKACHUNA AN OPOBEACHHS  €JUHOIO
roCyJapCTBEHHOTO dK3aMeHa M0 XUMUH;

- @enepalbHbIl TEepeyeHb YUYEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO IPHU
peanu3aly  UMEIOIIUX TOCYJapCTBEHHYIO aKKpEOUTAIMI0 00pa3oBaTENbHBIX IPOrpaMm
Ha4YaJIbHOTO O0OIIEero, OCHOBHOTO o00Imero, cpemnero oobmero ooOpa3zoBanms Ha 2019-2020
y4eOHbIi roj (mpuka3z Munnpocsemenus PO or 28 nexadps 2018 roga Ne345);

- Pabouas nporpamma k nmuauun YMK O.C. I'abpuensina. Xumus. YTiayOJlIeHHBIH YpOBEHb.
10-11 kmaccer. Mockga, [Ipoda, 2020;

CornacHo 00pa30BaTebHOMY CTAaHAAPTY 21A6HblE Yeau CPETHEro 001ero oopa3oBaHus:

1) dopmupoBaHHEe 1EIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAaHHOTO Ha MPUOOPETCHHBIX
3HAHUAX, YMEHHSX U CII0c00ax NesTeIbHOCTH;

2) mpHOOpeTeHHe OMbITa Pa3HOOOpA3HON  JEATEIBHOCTH, OIBbITA TO3HAHUS U
CaMOIIO3HAHUS;

3) moAroToBKa K  OCYIIECTBJICHHUIO  OCO3HAHHOTO  BBIOOpAa  WHAWBUIYaTbHOU
o0pa3oBaTeNbHON WK MPO(ECCHOHATBHOMN TPaeKTOpUH.

bonbmioil Bknax B JOCTHXKEHHME JTHX IieNied CpeAaHero oouero oOpa3oBaHHs BHOCUT
u3yueHue Xumuu Ha yeyoaeHHOM ypoeHe, KOTOPOE NPU3eano obecneuums.

° (1)0pMI/IpOBaHI/I€ CHUCTEMBl XUMHWYECKUX 3HAHWH KaKk KOMIIOHEHTa HE TOJIBKO
€CTECTBEHHOHAY4YHOW KapTHUHBI MHpPa, HO M HAYYHON KAPTHUHBI MUDA,;

® pa3BUTHE JIMYHOCTH OOYYalOUIMXCS, MX HMHTEJUIEKTYyaIbHOE M  HPaBCTBEHHOE
COBEpPILEHCTBOBAaHUE, (OPMHPOBAHME Yy HUX TyMAaHUCTHMYECKHMX OTHOUICHHUN SKOJIOTHYECKU
11eJIECO00Pa3HOTO OBEACHUS B OBITY U TPYIOBOU JIEATEITLHOCTH,;

® BEIPAa0OTKY Yy OOYy4aromMXCsi NMOHUMaHMs OOLIECTBEHHOHW MOTPEOHOCTH B Pa3BUTHUH
XMMHUH, a TaKke POPMUPOBAHUE Y HUX OTHOIICHUS K XUMHUH KaK BO3MOXKHOW obnactu Oyymien
HpO(i)eCCI/IOHaJ'IBHOI‘;I ACATCIIBbHOCTU HJIN ACATCIBHOCTU, B KOTOpOﬁ XUMHUYECKHUE 3HAHUA UMCIOT
npodIIMPYIOIIUI CTaTyC;

¢ hopMupoBaHNE HABBIKOB OSKCIIEPUMEHTAIFHOW W HCCIEIOBATEIBCKOW JESITeIbHOCTH,
YCII€UIHOT'O Y4aCTHA B HY6J'II/I'—IHOM MMpEaACTaBJICHHUU PE3YJILTATOB TaKoOH JACATCIIBHOCTH,

® BO3MOYKHOCTb y4acTUsl B XUMHUYECKUX OJIMMIIHA/IaX pa3IMYHbIX YPOBHEW B COOTBETCTBUU
C JKeJIaeMbIMHU PE3yJIbTaTaMH U aJICKBATHON OIIEHKON COOCTBEHHBIX BO3MOXHOCTEH;

e popmupoBanue yMeHUN 0€30MacHOTO OOpaIlIeHUS C BEIIECTBAMH, HCIIOJIB3yeMBIMH B
OBITY M IPOM3BOACTBEHHOH cepe;



® yMeHHE OOBSACHATH OOBEKTHI UM TMPOILECCH OKPYXKAIOMIEH Cpenbl — MPUPOIHOH,
COLMAIIBHOM, KYJIbTYPHOU, TEXHUYECKOH, - UCIIONIB3YS ISl STOTO XUMHUYECKHUE 3HAHMUS;

® [TIOHMMaHHUE IICHHOCTH XWMHYECKOTO S3bIKA, BBIPAKEHHOTO B BEpOATbHONW M 3HAKOBOU
dbopmax, Kak COCTaBHOM YaCTH PEUYEBOM KYyJbTYPhl COBPEMEHHOI'O CIEIHAIUCTa BBICOKOM
KBaJTH(PHUKALINH.

O0mas xapakTepucTuKa yueOHOro Kypca

OcoOCHHOCTH COAEp)KaHMS YIIyOJIeHHOrO OOyYeHHS XHMHH B CPEIHEH IIKOJIE
OOyCIIOBJICHBI CIEMU(PUKONH XUMUU KaK HAyKd W TOCTaBICHHBIMU TensiMu. OCHOBHOM
COZCPXKATEIbHON 3aJayel XHMMHUHU SABJISIIOTCS M3YYEHHE COCTaBa W CTPOCHUS BEIIECTB,
3aBUCUMOCTM HMX CBOMCTB OT CTPOCHHMS, IOJY4YEHUE BEIIECTB C 3aJaHHBIMH CBOWMCTBaMH,
HCCIICIOBAHME 3aKOHOMEPHOCTEM XMMHUYECKUX PEAKUM W MyTed YIpaBJICHUS UMH B LIEJSIX
MOJTyYCHUsSI HYXHBIX OOIIECTBY BEIIECTB, MaTepuaioB, dSHepruu. llodTomy B paboueit
MporpaMme Mo XMMHUHU HAIIIA OTPaKEHUE OCHOBHBIE COJIEPIKATEIIbHBIC JIMHUU:

e «BemiecTBo» - 3HAHUA O COCTABE UM CTPOCHUH BEILECTB, X BAXHEHUIIUX (DU3UYECKUX U
XAMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM IEHCTBUH,

«XUMHUYecKasi peakiusy - 3HaHUA 00 YCJIOBUAX, B KOTOPBIX MPOSBISIOTCS XMMHUYECKUE
CBOIIC TBa BEUIECTB, CIIOCO0AX YIPABICHUS XUMUYCCKUMU TIPOIIECCAMH;

o «[IpumeHeHNe BEIIECTBY» - 3HAHUS U OIbBIT MPAKTUYECKON JEATEIbHOCTH C BEIIECTBAMHU,
KOTOpBIC HamboJIee YacTO YIOTPEOISIFOTCS B MOBCEAHEBHOW JKHM3HH, IMIMPOKO UCIIOIB3YIOTCS B
MIPOMBIIUIEHHOCTH, CEJIbCKOM XO351CTBE, HA TPAHCIIOPTE;

o «[lonyyeHue BemeCTB» - 3aKOHOMEPHOCTH OpraHM3aluil U (HYHKIIMOHUPOBAHUS
BOKHENIIUX XUMUYECKUX IPOU3BO/ICTB;

® (SI3pIK XMMUMY» - CUCTEMa BaKHEUIIMX MOHATUA XUMHU U TEPMHUHOB, B KOTOPBIX OHHU
ONUCHIBAIOTCA, HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB, T.€. MX Ha3BaHUA (B TOM 4YHUCIE U
TPUBHUAIILHBIE), XUMUYECKHE (POPMYJIBI U YPABHEHUS, @ TAKXKE MPaBUIIa MepeBo1a MHPOPMAIIHH C
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMUHU U 00PATHO;

o «(KonnyecTBEHHBbIE OTHOILICHHS» - CHUCTEMA PACUYECTHBIX YMEHHH W HaBBIKOB IS
XapaKTEPUCTUKH B3aUMOCBSI3U KAaUECTBEHHOM M KOJIMYECTBEHHOW CTOPOH XMMHUYECKHUX 00BEKTOB
(BelIecTB, MaTepHalIOB U MPOIIECCOB);

e«Teopus M TMpaKTUKa» - B3aAUMOCBA3b TEOPETUYECKUX 3HAHUM U XUMHYECKOTO
AKCIIEPUMEHTA, KaK KpUTEPHSI HCTUHHOCTH U UICTOYHHUKA TTO3HAHUS.

Mecto npeamMera B y‘leﬁHOM IJIaHe

@®enepalibHbIl  TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT MpeAyCMaTpUBAeT
U3ydyeHHe Kypca XMMHHU B CpelIHEHl IIKoje Kak COCTaBHOM 4YacTh MNpeIMEeTHOH obiacTu
«EcTecTBEeHHOHAay4YHBIE PEAMETHIY.

B baszucHom yueOHOM IU1aHe CpeiHel IIKOJIbI XMMHUS BKIIOUYeHa B paszen «CoxaepikaHue,
dbopMupyeMoe yd4acTHHKaMH 0Opa3oBaTelbHOTO mporecca». JlanHas pabouas mporpamma
npeHa3HayeHa Juis 00ydYarolMXcs, KOTOphIe BBIOpAIN XUMHIO JJIs U3yYeHHUs Ha MPOQUIBHOM
YpOBHE.

Ota mporpaMMa Mo XUMHHM JUIsl cpelHero oOIero oOpa3oBaHus Ha NPOPHIBHOM YpOBHE
COCTaBJIeHa U3 pacueTa 3 Jaca B Heeno B o0beme 102 yueOHBIX yacoB. V3ydeHne 3Toro Kypca
JTa€T BO3MOYKHOCTb BBIITYCKHUKY CPEIHEH LIKOJIbI YCIEMHO caaTh EI'D nmo xumum kak npeamera
o BEIOODY.

Pe3yabTarhl 0CBOCHUS Kypca
JlesTenbHOCTh YUuTeNs B O0y4YeHUN XUMUU B CPEIHEH MIKOJIE JOJKHA OBITh HAIIPaBlieHa
Ha JIOCTHKEHHE 00yUYaIOIIUMUCS CIEAYIOLUUX JTUYHOCHHBIX Pe3)1bmamog.



- B I1EHHOCTHO-OPHECHTAIMOHHOW cdepe - ocoszuanue POCCHICKONW TpakIaHCKOM
UJEHTUYHOCTH, NaTPUOTU3MA, YyYBCTBA TOPIOCTH 32 POCCUMCKYI0 XMMUYECKYIO HAYKY;

- B TpyAOBOW cdepe — 2omosHocmb K OCO3HAaHHOMY BBIOOpY JanbHEHIIeH
0o0pa3oBaTeNbHONl TPAeKTOPUM B BBICHICH IIKOJE, TAE XUMHS SBIsSETCS Mpodumupyrouiei
U CITAIIIIMHOM

- B [103HABATEIbHON (KOTHUTUBHOM, HHTEIJIEKTYalIbHOM) chepe — ymeHue ynpaBisiTh CBOCH
MIO3HABATEBHOM JIEATEIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K O0pAa30BaHMIO, B TOM YHUCIIE
camM000pa3oBaHuI0, HA MPOTSHKEHUU BCEH JKM3HU; CO3HATENIbHOE OTHOILIEHHE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBHUIO YCIICIIHOW MpPO(EecCHOHANTBHON M OOIIECTBEHHOH JAEATEIbHOCTH;
dbopMupOBaHHE HABBIKOB SKCIIEPUMEHTAILHON U UCCIIEI0BATEIbCKOM 1eATEeIbHOCTH; y4acTHE B
nyOJUYHOM TMPEACTABICHUU PE3YJIHTATOB CAMOCTOSITEIIbHOW MO3HABATEIBHON EATEIbHOCTH;
ydyacTue B MPOQPUIBHBIX OJUMIIHANAX pPAa3JIUYHBIX YPOBHEH B COOTBETCTBUU C >KEJIAeMBIMU
pe3yJibTaTaMu U aJIcKBaTHOW CaMOOLIEHKOM;

- B cdepe cOepekeHUs 3/I0pOBbsS — MPUHATHE M pealu3alus LHEHHOCTEH 3J10pOBOTrO U
Oe3omacHOro oOpasza JKHW3HM, HENPUSATHE BPEAHBIX NPUBBIYEK (KypeHUs, YHOTpeOIeHUs
AJIKOTOJIsl, HAPKOTUKOB) Ha OCHOBE 3HAHMI O CBOMCTBAX HAPKOJIOTMYECKUX M HAPKOTHUYECKUX
BEIIECTB; COOJIOZICHUE TIpaBHJ TEXHUKH O€30MacHOCTH TMpH paboTe ¢ BEIIeCTBAMH,
MaTepuaiaMH U mpoleccaMu B ydeOHO (HayuHOil) mabopatopuu U Ha MPOU3BOJICTBE.

Memanpeomemnvle pe3yiomamovl 0CE0CHUA GbINYCKHUKAMU CPeOHell WIKOJIbl Kypca
Xumuu:

- UCNOb306aHUe YMEHUNW M HABBIKOB Pa3IMYHbIX BUIOB I103HABATEIbHOU NIE€ATEIbHOCTH,
NPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HAHHS  (CHUCTEMHO-UH()DOPMAIIMOHHBIM  aHANU3,
HaOJII0JIEHUE, W3MEpPEHUE, IPOBEJIEHUE 3KCIEPUMEHTa, MOJEIUPOBAHUE, HCCIIEI0BATENbCKAs
JESTENIbHOCTD) JUISl U3YYCHHs PA3IUYHBIX CTOPOH OKPYXKAIOIIeH NeiCTBUTENIbHOCTH;

- @ladeHue OCHOBHBIMU HMHTEIIEKTYAIbHBIMH OTEpAMSAMU: (POPMYIUPOBKA THIIOTE3HI,
aHaJINU3 ¥ CUHTE3, CPAaBHEHUE U CHCTEMAaTH3allls, BBISIBICHHE MPUIMHHO-CIICJICTBEHHBIX CBSI3EH U
MOMCK aHAJIOTOB;

- no3HaHue 0OHEKTOB OKPYKAIOIIET0 MHpa OT OOIIETo uepe3 0COOCHHOE K eIMHUYHOMY;

- YMeHue TeHEpUPOBATh UJEU U ONIPEAEIATh CPECTBA, HEOOXOAUMBIE JIJIS UX peau3alliu;

- yMeHue OTIPENIeNATh LIeIH U 3a/1a4H IeITeJIbHOCTH, BRIOUPATh CPEICTBA PealTu3alluy [EeIH
U TIPUMEHSATH UX Ha TIPAKTHKE;

- UCNOIb306aHUe PA3TUYHBIX HCTOYHHKOB I TONYYCHHUS XUMUYECKOW HHQpOpMAIUH,
MOHUMAaHWE 3aBHCHMOCTH coJepkaHusi M (opMbl mpeacTaBieHUuss HHGOPMAIMU OT Ienel
KOMMYHHUKAIIIH U aJpecaTa;

- yMeHue TPOAYKTUBHO oOOHIaTbCSl M B3aUMOJAEHCTBOBAaTH B MPOIIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh TMO3UIMUA JIPYTHX YYaCTHHUKOB JAEATEIbHOCTH, 3(H(HEKTHBHO
paspeniaTh KOH()IUKTHI;

- 20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOSITENFHOW WH(GOPMAIMOHHO-TIO3HABATEILHOM
JeATeTLHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HH(POPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO, TMOTYYaeMYI0 M3 Pa3IAIHBIX
HUCTOYHUKOB;

- YMeHue UCTIONB30BaTh CPeACTBa UH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIMA
(manee — UKT) B pemnieHHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHU3AIIMOHHBIX 33J1a4 C
co0JI0IeHHEM TpeboBaHUit 3PrOHOMUKH, TEXHUKH 0e30MacHOCTH, TUTHUEHBI,
pecypcocOepeKeHus, MPAaBOBBIX M ATUUECKUX HOPM, HOPM HH(POPMAITMOHHON O€30MaCHOCTH;

- @ladeHue S3BIKOBBIMH CPEJICTBAMH, B TOM YHCJE U SI3BIKOM XHMHH, - YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3pEHUS, UCIIOIh30BaTh a/IEKBATHBIC SI3BIKOBHIE CPEJICTBA,
B TOM YHCII€ U CHMBOJIbHBIEC (XUMHUUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemmuvimu pesynomamamu U3y4eHus XMMUU Ha yriyOJeHHOM ypOBHE Ha CTYIEHU
CpeIHero o0miero 00pa3oBaHus SBISIOTCS:



1) 3umanue (noHumanue) XAPAKMEPHLIX NPUSHAKOE BANCHEUMUX XUMUYECKUX NOHAMULL:
BEILECTBO, XMMHYECKUI JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEJIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE
Macchl, MOH, M30TOIbI, XMMHUYECKasl CBs3b (KOBAJEHTHAs IOJIApHAs M HEIMOJIApHAsi, HOHHAf,
MeTaJIJIN4ecKasi, BOJOPOAHAS), AJNEKTPOOTPHUIATEIbHOCTD, aJNIOTPONHUS, BAaJICHTHOCTb, CTEIEHb
OKHCIICHHSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, BEIIECTBA HOHHOTO, MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, SJIEKTPOIUTHl U HEIJIEKTPOIUTHI, SJIEKTPOIUTHYECKAS
JUcconanus, TUAPOIU3, OKUCIUTENIb W BOCCTAHOBUTENb, OKHMCIEHHE M BOCCTAHOBIICHHUE,
JJIEKTPOJIN3, CKOPOCTh XHMMHMUYECKOM peakldu, KaTalu3aTopbl U KaTaliu3, O0OpaTUMOCTh
XUMHUYECKHX DPEAKLUUH, XUMHUECKOE PABHOBECHE, CMEIICHHE PABHOBECHS, TEIUIOBOM 3(QeKT
peakuuu, YriaepoAHbld ckener, (GYHKIUOHAJIbHAs TpyIna, H30Mepus (CTPYKTypHas U
IIPOCTPAHCTBEHHAs1) U TOMOJIOTUSI, OCHOBHBIE THIIbI (COEAMHEHMSI, Pa3IOKEHUs, 3aMEILCHUs,
oOMeHa), BuAbl (TUIPUPOBAHUS W JETUIPUPOBAHUS, THUIApATallUd U  JETHApaTaluu,
NOJIMMEPU3ALMHN U JENOJUMEPU3ALINY, TOJUKOHACHCAUN U U30MEPU3ALINY, KaTAIUTUYECKUE U
HEKaTaIUTUYECKUEe, TOMOTCHHbIE M TeTepOreHHbIE) M Pa3HOBUAHOCTH ((epMeHTaTUBHBIE,
TOPEHUs, ITePUPHUKAINN, KPEKHHTa, pU(POPMHIHTA) PEAKI B HEOPTAaHUYECKONW U OPTaHUIECKOM
XUMUH, TOJIUMEPBI, OMOJIOTHUECKU aKTUBHbBIC COSAMHECHHUS,

2) GblsGIeHUe B3AUMOCEA3U XUMUYECKUX NOHAmMuUL JUIS OOBSICHEHHS COCTaBa, CTPOCHHS,
CBOICTB OTAECNBHBIX XUMUYECKUX OOBEKTOB U SIBJICHHUIA,

3) npumenenue OCHOBHBIX NOJIONCEHUL XUMUYECKUX Meopuil: TEOPUU CTPOCHUS aToMa W
XUMUYecKon cBs3u, Ilepumonnueckoro 3akoHa u Ilepumoanueckoil CHCTEMBbI XUMHUYECKHX
anemenToB J[. 1. MenzeneeBa, TEOpUHU IIEKTPOIUTUYECKON AUCCOLMALINH, IPOTOHHON TEOPHH,
TEOPUH CTPOEHUSI OPraHUYECKUX COCIMHEHUM, 3aKOHOMEPHOCTEH XMMHUYECKON KUHETUKU — JUIs
aHaJM3a COCTaBa, CTPOCHUS U CBOWCTB BEILIECTB U MPOTEKAHNUS XUMHUECKUX PEaKIINIA;

4) ymenue knaccuguyupoéams HEOPTAaHUYECKHE U OPraHWYECKHUE BEIIECTBA 110
Pa3IU4YHBIM OCHOBAHUSM;

5) ycmanoenenue  63aumocsszell.  MEKIY — COCTAaBOM, CTPOCHHEM, CBOHCTBaMH,
PAKTUYECKUM NIPUMEHEHUEM U MIOJTyYEHHUEM Ba)KHEUIIINX BEILIECTB;

6) snanue ocnos xumuueckou HoMeHKAamypbl (TPUBHAIBHON M MEXKIyHApOIHON) H
YMEHME Ha3BaTh HEOPraHMUECKHE U OpraHMYECKHe COeTUHEHUS 0 (opMylie U Ha00OopoT;

7) onpedenenue: BaJIEHTHOCTH, CTCIICHW OKUCICHUS XMMHUYECKHX DIIEMEHTOB, 3apsOB
MOHOB; BHJIOB XMUMHUYECKHMX CBS3€il B COECIMHEHUSX M THUIIOB KPUCTAIUIMYECKHUX PEIIETOK;
IIPOCTPAHCTBEHHOIO CTPOECHHS MOJIEKYJ; THUIIA THAPOJIM3a W XapaKTepa Cpeabl BOJHBIX
pacTBOpPOB  COJIEM; OKHMCIHMTENS W BOCCTAHOBHTENS; OKHCIEHUS UM  BOCCTAHOBIICHUS,
IIPUHAUICKHOCTH  BEIIECTB K Pa3IMYHBIM KJIaccaM HEOPraHMYeCKMX M OpraHMYeCcKHX
COEIMHEHUI; TOMOJIOTOB U U30MEPOB; TUIIOB, BUJIOB U PA3HOBUAHOCTEH XMMUYECKUX PEAKIIM B
HEOPraHUYECKOM U OpraHMYeCcKON XUMUHU

8) ymenue xapaxkmepuzoeamu: S-, P- U 0-32JIEMEHTHI 110 UX MOJIOKEHHUIO B [leproanueckoii
cucreme J[.M. MenneneeBa; o0mue XMMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB — METAJIOB U
HEMETAJJIOB; XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OpPraHUYECKHUX
COEJMHEHUH B IJIaHe 00ILEero, 0COOEHHOTO U €AMHUYHOTO;

9) obwsacHenue: 3aBUCUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB M WX COCIMHEHHH OT
nonoxkeHus anementa B Ilepuonnueckon cucreme .M. MenneneeBa; npupoabl XUMHUYECKOU
CBs3W  (MOHHOW, KOBAJIEGHTHOW, METAJUIMYECKOH, BOJOPOJHON); 3aBUCUMOCTH CBOWCTB
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB OT UX COCTAaBa U CTPOEHUS; CYIIHOCTH M3YyYEHHBIX
BUJIOB XMUMHYECKHMX pEaKUWi: DIEKTPOJUTHUECKON JUCCOLMAllMM, WOHHOro oOMeHa,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX; BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaKuy U Ha CMEIEHNEe XUMHUYECKOIO PAaBHOBECHUS; MEXAHU3MOB MPOTEKAHUS PEAKIMi MEXKIy
OpPraHMYECKUMHU U HEOPTAaHUYECKUMU BEIIECTBAMH;

10) yMmeHue: COCTaBISATh YypaBHEHUS OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIHUil C
MIOMOIIIBI0 METOJIa DJIEKTPOHHOI0 OajlaHca; MPOBOAUThH PACUETHI M0 XMMUYECKUM (popMmynam U
YpaBHEHUSM; TIPOBOIUTH XUMUYCCKUN IKCTIEPUMEHT (J1a0OpaTOpHBIC M MPAKTHIECKHE PAOOTHI) C
coOmoieHreM TpeOOBaHUN K IMpaBHUJIaM TEXHHKH O€30MacCHOCTH MpH padoTe B XUMHUYECKOM
kabuHeTe (J1aboparopun).



COJEPXAHMUE KYPCA

IIpoduabHblii ypoBenb. 11 kiaace

Benymas unes xypca xumuu 11 kiiacca — €IMHCTBO HEOPraHWYECKOW W OpPraHMYECKOM
XMMHHA Ha OCHOBE OOIIHOCTH TOHSATHH, 3aKOHOB W TEOpHH, a TaKkKe OOIUX MOAXOIOB K
KJaccu(UKaluy OpraHNYeCKUX U HEOPraHWYECKUX BELIECTB M 3aKOHOMEPHOCTSAM IMPOTEKaHUs
XUMHYECKHX peakuuil Mexay HuMU. Takoe mocTpoeHue Kypca oOmmied XHUMHU TO3BOJSIET
IIOJIBECTU yYalIUXcs K IOHUMAaHUIO MATEPUAIBHOCTH U II03HABAEMOCTH €IMHOTO MUPA BEILECTB,
IIPUYMH €r0 KPacO4YHOI0 MHOrooOpasusi, BceoOlIeil cBs3u sBiaeHU. B cBoro ouepenp, 310 naer
BO3MOXXHOCTb YyYalllUMCSl HE TOJBKO JIyYlI€ YCBOUTb XMMUYECKOE COJAEpKAHHE, HO U IMOHSThH
POJIb U MECTO XMMHUU B CUCTEME HayK O IIPUPOJIE.

Takoe mocTpoeHue Kypca XUMHUH IMO3BOJISET B MOJHOM MeEpe HCIOJIb30BaTh B O0yYEHUU
olnepauuy MBIIUICHUS: aHaJIU3 M CUHTE3, CPaBHCHME W AHAJIOTUIO, CHCTEMAaTU3alUIl0 U
obobmeHue.

OBIIAA XMMUAL. 11 kaace

Crtpoenne atoma

AToM - cnoxHas 4YacTHuIa AToMm — ciloxHas yactuua. JlokaszaTenbcTBa
CIOKHOCTH  CTPOCHHMsSI aTroMma: KaTOJHble W  PEHTICHOBCKHE  Jy4ud, (PoTodPdeKT,
paaroakTUBHOCTh. OTKpBITHE 3JIEKTpPOHA, MPOTOHA WU HEHWTpoHa. Mojaenu CTpoeHus aroma
(Tomcona, Pesepdopna, bopa). Makpomup u muxpomup. KBaHTOBO-MexaHHUYECKHE
IIPEACTABIICHNS O CTPOCHHUH aTOMA.

CocTtTodsHuUEe 2AEKTPOHOB B aToMe. HyKIOHB: IPOTOHBI U HEUTPOHBI.
Hyxmuael. M300apel u  u3oTOmbl. KBaHTOBO-MEXaHWYECKHE TMPEJCTABICHUS O MPUPOJIEC
anekTpoHa. [Tonstue 06 371eKTPOHHOI opOUTaIN U IEKTPOHHOM obinake. [IpaBuia 3amnonHeHus
DHEPreTUYECKUX YpPOBHEH M opOuTanei osnekrpoHamu. [IpuHIMI MUHHUMyMa SHEpIHUU.
OJeKTpOHHbIE KOH(PUTypaluu aTOMOB U MOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB
Xpoma, MeJii, cepedpa u JIp.

BanmeHTHBE BO3MOXHOCTH AaTOMOB XUMHUUYECKHUX DIEMEHTOB.
BasienTHBIE 2nEKTpOHBL. BaneHTHbIE BO3MOXHOCTM aTOMOB XMMHMYECKHUX DJIEMEHTOB,
00ycJIOBJIeHHbIE Pa3NIUYHbIMU (hakTopamu. CpaBHEHHE MOHSATHH «BaJEHTHOCTb» U «CTENEHb
OKHCIICHUSD.

[Tepnoamueckud 3aKk0oH U Ilepumongumueckas cucrema
XuMu4ecknx 3N eMeHToB J. M. MenngeneeBa MU CTpOEHHUE aTOMa.
[Tpeanoceuiku oTkpbiTHs [leproanyeckoro 3akoHa. OTkpbiTHE 3akoHa. [lepBas popmynupoBka
[Tepuonnueckoro 3akoHa. Ctpykrypa Ilepuomgmdeckoit cuctembl 31eMeHTOB. COBpEMEHHBIE
NpEeCTaBICHUs O XMMHYECKOM 3yieMeHTe. Btopas dopmynuposka [lepuoanyeckoro 3akoHa.
Ilepuonuueckass cucteMa M CcTpoeHHMe aroma. PU3MYECKH CMBICT MOPSIKOBOTO HOMEpaA
JJIEMEHTa, HOMEPOB TIpymmbl U Iepuonaa. Ilepmonmueckoe M3MEHEHHE CBOWCTB DJJIEMEHTOB:
paguyca aToma, JJIEKTPOOTPULATENBHOCTH. IIpHYMHBI W3MEHEHHs METAaUIMYECKUX U
HEMETANTMYECKUX CBOWCTB DJIEMEHTOB B TIPYMIAaX M MEPUOJaX, B TOM YHUCIE€ M B OOJIBIIHUX.
Tperbs ¢dopmynupoBka Ilepuonnueckoro 3akoHa. 3HaueHue Ilepumonumyeckoro 3akoHa U
[lepnonnueckoi CUCTEMBI JJI Pa3BUTHUS HAYKU U TOHUMaHUSI XUMUYECKON KapTHUHBI MUpA.

Jemonctpanun. @oroddpdext. Karoansie ayun (37€KTpOHHO-TTyYeBbIE TPYOKH), MOJENN
AIIEKTPOHHBIX 00JaKkoB (opOutanei) paznuuHoi (opMmbl. PasnuuHble BapuaHThl TaOJIHIL
[Tepuoanueckoit cuctembl xumudeckux snemeHToB .M. MenaeneeBa. OOpa3ibl MPOCTHIX
BEUIECTB, OKCUOB U TMIPOKCHUJIOB JIEMEHTOB 3-TO MEPUO/IA U IEMOHCTPALUS UX CBOMCTB.

Ctpoenne BemecTBa. JlucnepcHbie CUCTEMBI.

XumMuuyeckKkas cBA3b. EfuMHaAasg mpupojga XUMHUUYECKOW CBSI3MU.
[ToHsATHE O XMMHUYECKOW CBsI3M Kak Ipollecce B3aUMOJCHCTBHS aTOMOB € 0Opa3oBaHUEM
MOJIEKYJI, HOHOB M paauKajgoB. Buabl xumuueckoil cBs3u. AMOpQHBIE U KpUCTaNINYECKUE
BemecTBa. MoHHas Xumudeckas CBsA3b. JIMIIOILHBIM MOMEHT CBS3M. (CBOMCTBA BEIICCTB C
MOHHOW KPUCTAJUIMYECKOM PEIIETKOM.



KoBanenTHast cBsi3b. MeTon BaJeHTHBIX CBsA3ed B OOpa3OBaHMM KOBAJIEHTHOW CBSI3H.
DIEKTPOOTPULIATEIBHOCTh U PA3HOBUAHOCTH KOBAJICHTHOM CBS3H 110 TOMY IIPU3HAKY: MOJIIpHAs
u HenomsipHas. Crnoco0 TepekpbIBaHUS JICKTPOHHBIX OpOHMTajeil M KiacCHU(pHUKAIHA
KOBAJICHTHBIX CBSI3€H 110 3TOMY IIPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBaJIGHTHBIX CBSI3€U M MX
KJaccu(uKanusl Mo 3TOMY NPU3HAKY: OJMHApHAsA, IBOWHAs W T.A. MexaHU3Mbl 00pa3oBaHUs
KOBQJIECHTHON CBsI3U: OOMEHHBIH M JIOHOPHO-aKLEeNnTOpHbIH. Kpucramumyeckoe cTpoeHune
BEIIIECTB C THM THIIOM CBSI3H, UX (PU3MUECKHE CBOMCTBA.

Meramnyeckas cBsi3b U €€ 0coOeHHOCTH. Du3nyeckre cBOWCTBAa METAIIIOB KaK (DyHKIIMS
METaJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAIINYECKON PEIIETKH.

Bonmoponnas  cBA3b M MexaHM3M ee  oOpa3zoBaHMs.  MeXMOJeKyJspHas U
BHYTPUMOJIEKYJISIDHAsE BOJOPOAHBbIE CBA3U. (DPU3MYECKUE CBOMCTBA BEUIECTB C BOAOPOIHOMU
CBA3b10. bronornueckas posib BOJOPOJHOM CBSI3U B OPraHU3aLUU CTPYKTYp OUOMOIUMEPOB.

F'm6punuszanusa opOuraned u reomMeTpuss Moaekyua Teopus
ruOpuu3anuy. Tunel ruOpuAN3alUd IEKTPOHHBIX OpOUTalIell U reoMeTpusi OpraHUYEeCKUX U
HEOPraHUYECKUX MOJIEKYIL.

Teopus cTpoeHHUss XUMHUUYECKHUX COe€IUHEHH U [Ipennocsuikn
CO3J1aHUsl TEOPUM CTPOCHMS XHMHMUYECKUX COCAUHEHUM, CbE3l] €CTECTBOMCIBITATEIEH B T.
[neitepe. JIuunoctHeie kauectBa A.M. bytiepoBa. OCHOBHBIE TIOJIOKEHUS TEOpUU
XUMHYECKOIO CTPOCHUS OPraHMYECKUX COCJUHEHUH M COBPEMEHHOM TEOPUM CTPOCHUS.
W3omepust B OpraHndeckol Xxumuu. BzanMHoOe BIMsIHME aTOMOB B MOJIEKYJIaX OPTaHUYECKUX U
HEOPraHWYECKHUX BEIECTB.

OcCHOBHbBIE HaIpaBJICHUs pa3BUTHS TEOPUM CTPOCHHUS OPraHUMYECKHX COEIMHEHUN
(3aBUCUMOCTb CBOMCTB BELIECTB HE TOJIBKO OT XMMHUYECKOIO, HO M OT HUX 3JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOT O CTPOEHUS). WNHayKIMOHHBIH u ME30MEPHBIN 3 PEKTHI
CrepeoperysipHOCTb.

JAualeKTHUYEeCKHUE OCHOBB OOLUHOCTHU ABYX BEeAYHNHUX TEeOpHUH
X U M U H. Jluanekruueckue ocHOBBI o0mHocTu [lepuonnueckoro 3akona J[.M. Menneneesa u
Teopuu ctpoeHus: A.M. BytiepoBa B craHoBieHUH (pabOThl MpeIIIeCTBEHHUKOB, HAKOIJICHHE
(axToB, y4acTHe B Che3/laX, pyCCKUH MEHTAIIUTET), MpeIcKa3aHuu (HoBbIe dneMeHTHl — Ga, Se,
Ge 1 HOBbIE BelleCcTBA — U30MEPHI) U PA3BUTUU (TpHU (HOPMYITHUPOBKH).

[TonmmMeps OpraHMYecKHEe MU HeOpraHHUUECKHU e [lommmeps.
OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEOMUHEHHH: «MOHOMEpP», «IIOJIUMEDPY,
«MaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTEIIEHb IOJIMMEpPU3ALUN», «MOJEKYIsIpHas
Mmacca». CriocoObl MOJy4YeHHs MOJIMMEPOB: pEaKIUM MNOJIMMEpPHU3alMd M IOJUKOHICHCALIUH.
CtpoeHue mOIMMEPOB: TIeoMeTpuueckas (opma MakpOMOJIEKYN, KpPUCTAUNIMYHOCTh U
aMOp(HOCTb, cTepeoperyasipHocTb. Ilomumepsl opranudeckue M Heopranumdeckue. Kaydyku.
[Tnactmaccel. BonokHa. buomnonuMepsl: OelkW M HYKJIEHHOBBIE KUCIOTHL. Heopranmdeckue
HOJMMEPBbl aTOMHOIO CTpPO€HHs (JUIOTPOMHbIE MOJIUGPUKAMK YIIIepoa, KPUCTAIIIMYECKU
KPEMHUM, CeJIeH U TeJUIyp LEMOYEUYHOTO CTPOCHHUS, TUOKCU]] KPEMHUS U JP.) U MOJIEKYJIIPHOTO
CTpoeHHU (cepa IIacTuuecKas u ap.).

HNqucnepcHB € cHuCTeM B Yuctele BemecTBa U cMmecu. Kmaccudukarus
XUMHYECKHX BellecTB no uucrtore. CocrtaB cMmeceil. PacTBopbl. PacTBopuMOCTb BelIecTB.
Knaccudukanus pacTBOpoB B 3aBHCHUMOCTH OT COCTOSIHMSI PAacTBOPEHHOTO BEIECTBa
(MOJIEKyJISIpHBIE, MOJIEKYJIIPHO-MOHHBIE, HMOHHBIE). THIBI pPacTBOPOB IO  COAEPIKAHUIO
pPacTBOPEHHOrO BemecTBa. KoHIeHTpamus pacTBopoB.

[Tonsarue «aucnepcHas cucrema». Kiaccudukanus qUCiepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOrO COCTOSIHMSI TMCIEPCHOHHOW Cpelbl U AucrnepcHod (as3bl, a Takke MO pasMepy
yactuil. ['pybosucriepcHble CUCTEMBL: IMYIIbCUU U CYCIIEH3UU.

PacuerHble 3agaun. PacueTsr mo xumudeckum Gopmyiam.

PacueTsl, cBs3aHHBIE C MOHATHAMM «MaccoBasi JOJs» U «0ObEMHas JOJs» KOMIIOHEHTOB
cMecH. Beruucienrne MOJIpHOW KOHIEHTPALMKU PacTBOPOB.

JdemoHcTpanuu. Mozenu KpUCTAIMYECKUX PELIETOK BEIIECTB C PAa3JIMYHBIM THUIIOM
cBs3ed. Mozenu MOoJIeKyJI pa3au4HoNd reoMeTpun. Moaeln KpUCTAIUIMYECKUX PEIETOK anMasa u
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rpaduta. Mojenn MOJIEKya U30MEPOB CTPYKTYPHOU M MPOCTPAHCTBEHHON mM3oMmepuu. Mojenu
KPUCTAIZIMYECKUX PEIIETOK METAUIoB. Mozaenu u3 BO3IYIIHBIX MIAPOB, OTPAKAIOIIUE
IPOCTPAHCTBEHHOE paclonoxkeHue SP3-, Sp?-, SP-THOPHAHBIX OpOMTanell B MOJEKynax
OpPraHMYECKUX Y HEOPraHMYECKHUX BEIIECTB.

Komnekuust mmactMacc U BOJIOKOH. OOpaslibl HEOPraHWMYECKUX IIOJIMMEPOB: CEPBI
MJIaCTHYECKOM, docdopa KpacHOro, kBapua u jp. Moxenu monekyn 6enko u JIHK. OOpa3ibl
Pa3IMYHBIX CHUCTEM C XKHUIKOH cpenoil. Koarymsamus. Cunepesuc. D dext Tungans.

JlabopaTopHbie ONBITBI. 3HAKOMCTBO C KOJUICKLMSAMM IUIIEBBIX, MEIULHUHCKUX U
Ouosiornyeckux reyei u 3osei. [lonydeHue KoutonIHOro pacTBopa xsopuaa xenesa (111).

XuMHu4YecKHe peakiuum.

Knaccudpumkanusa XUMUUYECKUX pPEaKINUWh B OPTraHUUYECKOH U
HEOPraHUUYEeCKOMN XHUMHUHU. [IoHATHE O XUMUYECKON PEaKLUU, OTIIMUUE €€ OT SAACPHOU
peakuuu. AJUIOTPOIHbIE U MOJIUMOP(HBIE IPEBPALLCHUS BEILECTB.

Knaccudukanus peakuuii B HCOPraHMUECKOW XUMHHM 110 YHCIY U COCTaBy peardpyromux
BEILIECTB (Pa3/IoKeHUs!, COeTMHEHUs, 3aMEILCHHsI, OOMEHA).

Knaccupukanuss XUMHUECKHUX pEaKIMid B OpPraHWYECKOH XUMHUH (TIPUCOSAMHEHUS,
3aMelleHus], OTIIEIICHHS, U30MEPHU3aliN).

Knaccudukanus peakiuii mo terioBoMy 3¢ ¢ekTy, mo $pa3oBOMy COCTaBy, M0 YYaCTHIO
Katayinzaropa. O6paTuMble U HEOOpAaTUMBbIE PEAKIIMH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pPEAKIMM U peakuuu, UAylne 0e3 HW3MEHEHUs
CTEIICHEW OKUCIIEHHS JIEMEHTOB. MeXMOIEKYJIApHbIE U BHYTPUMOJIEKYJIPHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE peakUuu. Peakuuu aucnponopuuoHUpOBaHMs. MeETOoAbpl COCTaBICHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMNA: METO/1 2JIEKTPOHHOI0 OajaHca.

OCHOBHBIE TOHATUS XHUMHYECKOHW TepMoanHamMuKH. TeruioBoi s3ddexkr xummueckon
peakuuu. 3akoH I'ecca u cienctBus u3 Hero. Teruiora (3HTanbNusA) 0Opa30BaHUS BEILECTBA.
TepMOXUMHUYECKUE pACYETHI.

ITonatue sHTponuu. Bropoe Hawano TtepmoauHamuku. CBoboaHas sHeprus I'n6bOca.
PacueTsl caMmOnpon3BOJIBHOTO IPOTEKAHUSI XUMUYECKON pEaKIUK.

CkopocTh XMMHUHYECKHUX peakinu i [IpenMer XUMAUECKON KUHETHKH.
[ToHsiTHE CKOPOCTH XMMHUYECKOW peakuuu. KuHeTnueckoe ypaBHEHHME PEaKIMM W KOHCTaHTa
CKOPOCTHM XMMHYECKON peakuuu. PakTopbl, BIMAIOIIAE HAa CKOPOCTh XUMHYECKON pPEAKIUHU
(mpupoga  pearupyromuMx — BEIIECTB,  KOHILIEHTpalMs,  TeMmIeparypa,  IOBEPXHOCTb
COIIPUKOCHOBEHUS BEILIECTB).

[lonsaTe o KatasM3aTOpax W KaTaju3e. [OMOIE€HHBII M TEeTEPOreHHBIM KaTaJus3.
DepMEHTHI.

OO0paTuMOCTh XUMHUUYECKUX peaKUuUd. XHUMHUUECKOE DPABHOBECHE.
OOpaTtuMble XMMHMYECKHE peaklMM, W3MeHeHue sHeprun ['nbbca B oOpatumoM mporiecce.
XWMHYECKOE pPABHOBECME M €ro JWHAMHYECKMH xapakrep. KoHCTaHTa XUMHYECKOIo
paBHoBecus. [Tpunnun Jle [llarense. Cmemenne XUMUYECKOTO PABHOBECHS.

ONEeKTpPOAUTHUYECKAsA AUCCOIUAILHU A DICKTPOJINUTHI U HEAIEKTPOIIUTHL.
ONEKTPOIUTHYECKAs AUCCOLMAIS, MEXaHU3M JUCCOLMAIMM BELIECTB C Pa3IMYHbIMU BHIaMU
cBsa3u. CusbHble M ciabble 37eKTpoiauThl. CTENeHb AUCCOIMAlMM M €€ 3aBUCHUMOCTh OT
pasnnuHbIX (akTopoB. MonHoe npoussenenue Boabl. [lonstue pH. Bogopoanslil moka3aTens.

I'u 1 p o nu 3. 'uaponus kak oOMeHHBIN nporecc. OOpaTUMBbI 1 HeOOpaTUMBIN THAPOIIU3
OpraHMYECKUX M HEOpPraHMYECKHUX BellecTB. [maponns cosel. ['maponns opraHMYEcKHX
COCTMHEHUN KaKk XWMHYeckas oOcHoBa oOMeHa BemiecTB. [uaponuz ATd kak ocHoBa
HHEPreTUYeCKOro OOMEHa B JKMBBIX OpraHM3Max. YCHWIEHHE M IMOJaBJI€HHUE OOpaTUMOro
TUAPOIN3A.

Pacyernble 3agaum. PacueTel 1O TEPMOXMMHMYECKMM YypaBHEHUSAM. DBbluncieHnue
TEIUIOBOTO 3(deKTa peakuuu Mo TernjaoTe oOpa3oBaHUs PEarupyroUINX BELIECTB U MPOAYKTOB
peakuuu. Omnpenenenue pH pacTBopa 3agaHHON MOJSPHOM KOHLEHTpauuu. Pacuer cpennei
CKOPOCTM pEakUMH 10 KOHLEHTPALMAM pPEAarupyrolux BeINecTB. Bpraucienus ¢
UCTIOJIb30BAaHUEM TOHATHS «TEMIIEPaTypHBI KO3((UIIMEHT CKOPOCTH peakiumn». Haxoxaenue
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KOHCTAaHTBl PAaBHOBECHUS PEAKIMH 10 PABHOBECHBIM KOHILIEHTPALMSAM U OIPEIEICHUE NCXOTHBIX
KOHIIEHTpallUid BEIIECTB.

JleMoHCcTpanuu. AJIOTpONHBIE TpeBpaiieHus cepbl u (ocdopa. Peakuuu, naymme c
oOpa3oBaHueM rasa, ocaaka HiIW BoAbl. OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIE pEAKIUU B
HEOPraHMYECKOW XUMUH (B3aUMOJICHCTBHE IIMHKA C PACTBOPAMH COJITHOW KUCIIOTHI U Cynb(dara
Meru (11)). OKucIMTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B OPraHUYECKON XUMHH (OKHCIICHUE
albJeruaa B KapOOHOBYIO KHCIOTY — PEaKIHA «CepeOpsHOro 3epKajia» MM peakius ¢
rugpokcugom  wMeau (1), okucieHwe 3TaHOJAa Ha METHOM KaTaiau3arope). M3ydenue
3aBUCUMOCTH CKOPOCTM XHMHYECKOW pEaKIUM OT KOHILIEHTpAalMM BEILIECTB, TEMIIEpaTypbl
(B3aumojielicTBUE THOCYIb(haTa HATPHUS C CEPHOU KUCIOTOM), MOBEPXHOCTH CONPUKOCHOBEHHUS
BEUIECTB (B3aUMOJICHCTBUE COJIIHOM KHUCJIOTHI C TpaHyjdaMH M IOPOLIKAMM AJIOMUHUSA WIIU
nuHka). [IpoBeneHne KaTalUTUYECKUX PEAKIUil pa3joKeHUs MEepOKCHAA BOAOPOJA, TOPEHHS
caxapa, B3auMOJEHCTBUE HOJa U antoMUHUA. Koppo3us xenes3a B BOIHOM Cpelie ¢ ypOTPOIIMHOM
u 6e3 Hero.

CpaBHeHHE 3JEKTPONPOBOJAHOCTH PACTBOPOB AEKTPONUTOB. (CMEIIeHHUE paBHOBECHS
JUCCOLMaluu cnabbiX KUcAoT. MHOuUKaTopbl W HM3MEHEHHE MX OKpacKM B Pa3HbIX cCpenax.
HoHHBIE peakuuu U YCIOBHUS MX HpoTeKaHus. [ maponu3 kapOOHATOB, Cynb(aTOB U CHIUKATOB
IIEJIOYHBIX MeTautoB, HuTpara cBuHia (1) wim munka, xaopuaa ammonus. CepHOKUCIBIA |
(epMEeHTaTUBHBIN T'UAPOIIN3 YTIEBOIOB.

JlaGopaTopubie onbIThl. PaznoxeHue nmepokcuaa Boaopoaa ¢ momoinsio okcuaa meau (11)
U Kartanasbl. 3HakoMcTBO ¢ kojuiekuued CMC, copepxamux SH3UMBL. Peaknuu, uuaymmue c
o0pa3oBaHHEM OCaJiKa, raza WM BOJbI ISl OPTaHUYECKHX W HEOPTaHUYECKUX DJIEKTPOIHUTOB.
Paznmuunble cimywam rugposmza coned. McciemoBaHue cpelibl  pacTBOPOB C  ITOMOUIBIO
WHAUKATOPHOU OyMaru.

IIpakTnueckas padora Ne 1. CkopocTb XUMHUYECKHUX pPeaKIUil. XMMUYECKOE PAaBHOBECHE.

IIpakTHyeckasi padora Ne 2. PemeHue sKkCriepuMEHTaNbHBIX 3a4a4 110 Teme «[ uaponusy.

BewmecrBa u X cBOMCTBA

Knaccudukanus HeopraHnumueckuXx BellecTB. Beuecrsa npocTteie u
cinoxHble. braropoansie razpl. CpaBHUTENBHAS XapaKTEPUCTHKA ITPOCTHIX BELIECTB: METAJJIOB U
HEMETAJIOB, OTHOCHUTEIBHOCTh dToM Kiaccudukanmuu. CroxHble BellecTBa: OWHApHbIE
COEMHEHUS (OKCHU/IbI, TAJIOTeHUIbI, CYIb(UABI U T.J.), THIPOKCUbI, COIIH.

[ToHsITHE O KOMIUIEKCHOM COEAMHEHHH.

JIOHOPHO-aKIENTOPHOE  B3aMMOJEHCTBHE  KOMIUIEKCOOOpazoBaTelel M JIMTaHMAOB.
KoopaunanyionHoe 4uciao KOMIIEKCcooOpasoBarens. BHyTpeHHsiss u  BHemHss  cdepa
KOMIUIEKCOB.

Juccounanus KOMIUIEKCHBIX COEOUHEHHH. [IpuMeHeHnEe KOMIUIEKCHBIX COEIMHEHUN B
XUMHYECKOM aHAJIN3€ U B IPOMBILIEHHOCTH, UX POJIb B IIPUPOJIE.

Knaccudpukanmus opravnmuyeckux BemecTB. Kraccupukarus
OpPraHMYECKUX BELIECTB II0 CTPOEHUIO YIVIEPOJHOM ILENM (AUMKINYECKHE M IMKIMYECKUE,
HACBILICHHBbIE M HEHACHIIICHHbIE, KapOOLMKINYECKUE U TEeTEPOLUKINYECKUE, apOMaTHYECKHe
YIJIEBOAOPOABI). YTIIEBOAOPO/IbI (aJIKAaHBI, ATKEHBI, AJIKMHBI, [IUKJIOATKAHbI, aJlKaJueHbl, apEHBI,
raJIorTeHONPOU3BOHbIE  YITIeBOAOPOAOoB). DyHKUIMOHAIBbHBIE Tpynnbl  (TUAPOKCHIIbHASA,
KapOOHMIIbHASL, KapOOKCHIIbHAs, HUTPOTPYINa, aMHHOTPYINa) U KiIacCU(UKALuUs BEIIECTB I10
ATOMY NPU3HAKY.

M e T ann bl Ilonoxkenue meramwios B Ilepuonuueckon cucreme [[. M. Menneneesa.
OcoOeHHocTH cTpoeHus: aToMOB U Kpuctaios. [lonmumopdpusm. O6mue dusnueckue cBoiCTBa
MeTal0B. PeppoMarHeTHKY, NapaMarHeTUKU U JUaMarHEeTHKU.

DIEKTPOXUMHUYECKUIN psJl HANpsDKEHUH MeTauioB. CTaHIAapTHBIA BOJOPOJHBIN 3JIEKTPOL.
CranpapTHble 3JIEKTPOJHBIE MOTeHUUanbl. OOIMe XWMHUYECKHE CBOMCTBA METaJUIOB!
B3alMOJICIICTBHE C HEMEeTaJulaMd, BOAOW, OMHAPHBIMU COEAMHEHUSMHU, KHCIOTAMHU, COJISIMHU.
B3anMopnencTere HEKOTOPBIX METAUIOB C pacTBOpaMu wLiesno4ed. B3aumonencTBue akTHBHBIX
METaJUIOB C OPTaHMYECKUMHU COeIUHEHHsIMH. OCOOECHHOCTH pEaKIMii METauIOB C a30THOW W
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.



Koppos3us wmertaununo B. Ilorirue koppo3un. Xumudeckas 1 JIEKTPOXUMUYECKAsS
KOPPO3Us U CIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.

OOmue cnocoOB NONYyYEeHHUS METalaoB Merauibl B IpUpOIE.
OcHoBHBIE  CIOCOOBI  TMOJIYYEHUS  METAUIOB  (MUPOMETAUIyprusi, THAPOMETaUIyprus,
AIIEKTPOMETAIUTYPTHs).

DNEeKTPOaN3 KaK OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIN Mpolecc. DIEKTPOJIU3 PacIlyIaBOB
AJIEKTPOJIUTOB.  DJIEKTPOJIU3 PACTBOPOB  3JIEKTPOJIUTOB € HUHEPTHBIMM U aKTHBHBIMU
anexkTpoaamu. Vcronp30BaHue 3JIEKTPOIIN3a B TPOMBIIIIJICHHOCTH.

MeTannas TJIaBHBX NDOATPYIMNI. [lenounsie MeTaLIbI, OOLIAs
XapaKTepUCTHKa Ha OCHOBe mojiokeHuss B Ilepuomnueckoit cucreme »siementoB /J[.U.
MenneneeBa u crpoeHus aromoB. llomydenue, ¢usndyeckue W XUMHYECKHE CBOMCTBA,
MPUMEHEHHE IIETOYHBIX METAJUIOB U UX COeAUMHEeHHM. bepmnuii, Maruuii, menoyHo3eMenbHbIe
METaJuIbl, UX O0OIIas XapaKTEepUCTHKAa Ha OCHOBE MoyiokeHUs B Ilepuoamueckoil cucreme
anementoB J[.UM. MenneneeBa u crpoenust atoMoB. [lonmyuenue, duznueckue U XUMHYECKUE
CBOICTBa, INPUMEHEHHE IIEJIOYHO3EMENIbHbIX METaNIOB M HUX COEJUHEHHH. AJIIOMHHUH,
CTpoeHHE aToma, (pU3nvecKre U XMMHYECKHUEe CBOMCTBRA, MOJIyYeHHE U IIPUMEHEHHE.

Metannsl mMOOOYHBIX HOJTPY NI XapaKTePUCTUKA METAILIOB TTOOOYHBIX
noarpynn mo ux mojioxeHuto B llepuoamueckoit cucreme .M. MenneneeBa u CTpOCHHIO
aTOMOB.

Menp: Qu3uyeckre W XMMHYECKHE CBOWMCTBA, MOJyYeHUE U MpHUMEHEHue. Baxuelimme
COEIMHEHUS MEJIU.

duznyeckue 1 XUMUYECKUE CBOMCTBA, MOYYCHUE U IPUMEHEHHE [IMHKA. XapaKTepUCTUKA
BOKHEUIIIUX COCTMHEHUN (OKCHA M TUIPOKCUIA IIMTHKA).

duznyeckue 1 XUMUYECKUE CBOMCTBA, MOJyUeHHE U IPUMEHEHUE XpoMa. XapaKTepUCTHUKA
BaXHEHIIMX coenuHeHnd (okcuaa W ruapokcuaa xpoma (Il), muxpomaroB um XpomaToB
HIENTOYHBIX MeTaIoB). OCOOEHHOCTH BOCCTAaHOBIIGHHUSI AUXPOMATOB B 3aBHCHUMOCTH OT CPEbl
pacTBOpOB.

dusnyeckue W XMMHYECKHE CBOMCTBA, IOJYyYEHHWE M NPUMEHEHHE MapraHua.
XapakTepucTuka BaXHEWIUX COEIMHEHUM: OKCHIOB, THUIPOKCUAOB, cojeil. OcobeHHOoCTH
BOCCTAHOBJICHMsI IEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

HewmeTanns [lonoxenne nemeramioB B [lepuoanueckoit cucreme [I.1. Menneneena.
OCOOEHHOCTH CTPOEHUS ATOMOB M KPUCTAJUIOB. AJUIOTPOIIHSI.

biaroponnsie rassi.

OxucnuTenbHble U BOCCTAaHOBUTENIbHBIE CBOMCTBa HemeTaioB. OOIas XxapakTepuUCTHKA
BOJIOPOJHBIX COeMUHEHUH HemeTaiuioB. OOImas XapakTEpPUCTHKAa OKCHIOB U THIPOKCH]IOB
HEMETAJIJIOB.

I'anorensl. CTpoeHue aTOMOB TaJOreHOB, UX CpaBHUTEIbHAsl Xapakrepucrtuka. CBolicTBa
IOPOCTHIX BEILIECTB, O0Opa30BaHHBIX rajoreHaMu. OKHUCIUTENbHBIE CBOIMCTBA TaJIOT€HOB.
["asloreHoBOIOPOIBI, UX CBOMCTBA, CPABHUTENIbHAS XAPAKTEPUCTHKA. XJIOP U €r0 COCIUHEHHS,
HaxXO0XJEHUE B MpPHUPOAE, IOIY4YEHHE, CBOWCTBA, MPUMEHEHHE. XJIOPOBOAOPOJ U COJSHas
Kuciorta. XJIOpUIbI.

Xanpkorenol. HaxokneHwe Kuciopoja W Cepbl B INPUPOAE, IOJY4YEHHE UX B
MPOMBINIUICHHOCTH U JlabopaTopur. CBOMCTBA KHUCIOPOJa M CEPBI: aJUIOTPOTHS B (PU3UIECKUE
CBOWCTBA AaJUIOTPONHBIX MOAM(PUKAIMN; OKHCIUTEIbHBIE CBOIMCTBa KHCIOpOAa U CEphl B
peaknusix C MpOCTHIMU BellecTBaMu. BoccTaHoBHUTeNnbHBIE cBoMcTBa cepbl. OKucieHue
KHCIIOPOJIOM CJIOKHBIX BellecTB. OKHUCIUTENbHbBIE CBOWCTBA 030HA. IIpuMeHeHune kucinopona u
o3oHa. [Ipumenenue cepbl. CepoBOIOpPOA, HAXOXKIAEHHE B MPHUPOJAE, INOJy4YeHHUE, CTPOCHHUE
MOJIEKYJIbl M CBOMCTBaA: (huznyeckre n xumuueckue. CepoBOAOPOAHAS KUCIOTA U CYNb(UIBL
Oxkcup cepsl (IV), ero cBoiictBa. CepHucras kuciota u ee conu. CepHas KUCIIOTa: GU3NIECKUE U
XUMHUYECKHE CBOWCTBa (OKHUCIMTENbHbIE U 0oOMeHHbIe). [IpuMeHenue cepHoit kuciaoTel. Comu
CEpPHOM KHUCIIOTBHI.

A3zor. HaxoxnaeHue B npupoze, nonydeHue. CrtpoeHne MoseKyibl. OKHCIUTENBHBIE U
BOCCTAaHOBUTENIbHBIE CBOICTBa a3oTa. [lpumeHeHue a3oTa. AMMHAaK: MOJIY4YEHHE, CTPOCHHUE
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MOJICKYJIbl, CBOMCTBa (OCHOBHBIC, PEAKLIHUU KOMIUIEKCOOOPa30BaHUsS, BOCCTAHOBHTEIbHEIE,
OKHUCJIUTEIbHbIEC, PEAKIMH C OpPraHMYEeCKHMH BEIIECTBAMH U YyIJeKucibiM ra3zom). Comau
aMMOHHMsI M MX IpuMeHeHue. OKcHIpl a30Ta, UX CTPOEHUE M CBOWCTBA. A30THAas KHUCIOTA!
MOJIy4eHHUE U cBoMcTBa. HUTparTsl, MX TepMUUYECKOE PA3IOKEHNUE.

®ochop. Haxoxaenne B mpupojae, MoiaydeHHe. AJUIOTponus U (U3MYECKUE CBOMCTBA
Monupukanuii. OKHUCIUTENbHBIE CBOMCTBAa (pPeakUH C METaUlaMH) U BOCCTaHOBUTEJIbHbBIE
cBoiicTBa (ocdopa (peakuuu ¢ TalOreHaMH, KHCIOPOJOM, KOHIICHTPUPOBAHHOW CEpHOH W
azotHo# kucimotamu). Oxcup docdopa (V). dochopHbie KUCTOTH U KX COJIH.

Yrnepon. Haxoxnenue B npupoze. AmioTpornust U (pusnudeckne cBOWCTBa MOAH(PUKAIUI
(moBTOpeHue). XHWMHUYECKHE CBOWCTBA YIJIEpOJa: BOCCTAHOBUTENbHBIC (B3aUMOJCHCTBUE C
rajJloreHaMu, KHCJIOPOJOM, CEpoi, a3oToMm, Bojoi, okcuaom menu (1), KOHIEHTpUPOBAHHOM
CEpHOH M a30THOM KHUCIIOTaMHU) U OKUCIUTEIbHBIE (B3aUMOJIEHCTBUE C METalIaMU, BOJIOPOIOM,
KpemHueMm, Oopom). Ilomydenwe, CBOWCTBA W NPUMEHEHHE OKCHUIOB yriepojaa. YTolbHas
KHCJIOTa U €€ COJIU.

Kpemuuii. Haxoxnenue kpeMHUsI B IPUPOJIE U €r0 IMoJyueHue. AJIJIOTPONUS U CBOWCTBA
AIUTOTPONHBIX  MoAupUKAIMIT KpeMHHUsA. BoccTaHOBUTENbHBIE (pEakUu C TralloreHaMu,
KHCJIOPOJIOM, DPACTBOpPAMM III€JIOY€H) M OKMUCIUTENbHbIE CBOMCTBA KpeMHHUS (peakiuu C
metaiamu). [Ipumenenue kpemuusi. OKCua KpeMHUs, KpEMHHUEBAs! KUCIOTa U €€ COJIH.

Kucnors opramumueckue U Heopranwudeckue. Cocras,
KJacCU(UKalMsg W HOMEHKIATypa HEOPTaHWYeCKMX M opraHudeckux kucior. Ilomyuenue
BAXHEHMIINX OpPraHMYECKUX M HEOPraHMYECKUX KHUCIOT. XMMUYECKHE CBOMCTBA (peakuuu C
MeTaJlJIaMH, C OKCHIaMU METAJIJIOB, C OCHOBAHUSIMHU, C COJIAMU, CO crnupTaMu). OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOM KUCIIOT.

OcHoOBaHMUS OpraHumuyeckue U Heopranwwuyeckue Cocras,
KiIaccuuKanusi, HOMEHKJIATypa HEOPraHWYeCKUX M OPTraHHMYecKuX OcHOBaHUI. OCHOBHBIE
CIoCOObI MOJIyYEHUsI TUAPOKCUIOB METAIIIOB (IIeJI04Yeil — peakUsIMU METaJUIOB U UX OKCHJIOB C
BOJIOM, HEPACTBOPUMBIX OCHOBaHWU — peakiuer oOMeHa). [lomydeHme amMMmuaka ¥ aMHHOB.
XUMHYECKUE CBOMCTBA OCHOBAHMIA: IIENOYEH (PeaKkIuu C KUCIOTaMH, KUCIOTHBIMU OKCHIAMU,
pacTBOpaMHu CoOJIeH, C TPOCTHIMU BEILECTBAMH, C TaJIOMJIONPOU3BOJHBIMU YIJIEBOJOPOIOB,
dbeHomoMm, KUpaMH); HEPACTBOPUMBIX OCHOBAaHUN (pEakuMu C KHCIOTaMH, pPEaAKIHH
pazyioxKeHus).

AMbpoTepHBEe OPpraHMYEeCKHNE M HEOPraHUUYECKHUE COCITUHCHHUS.
CnocoObl osryyeHust aM(pOTEPHBIX COETUHEHUH (aMPOTEpHBIX OCHOBAHUN U aMHUHOKHCIIOT), UX
XUMHUYECKHE CBOMCTBA.

'eneTuueckas CBSI3b MEXJAY KJaccaMHM OPraHUYECKUX U
HEOpPraHUYECKUX CO€AHUHeEHH U [loHaTus «reHeTnueckas CBs3b» U «T€HETUYECKUI
psaa». OCHOBHBIE NPU3HAKM T€HETUYECKOro psna. I'eHeTuueckue psjibl METAJUIOB (Ha MpUMepe
KaJbLIMA U JKeJle3a) U HEMETaJUIOB (Ha MpUMepe Cepbl U KPEMHHUS) U NEPEXOTHOTO IeMeHTa (Ha
npuMepe antoMHHMS). ['eHeTndyeckue psapl U TeHETUYecKas CBA3b B OPraHMYECKON XHMHUHU.
EnnHCTBO MHpa BELIECTB.

PacuyerHble 3agauun. Briuucnenue macchl uian o0beMa MPOYKTOB PEAKIUH [0 W3BECTHOMN
Macce WIM 00BEeMYy HCXOJHOTO BEIECTBa, COJEpIKALIero IMpUMeECH. BpluMciIeHne Macchl
HCXOJHOTO BEIIECTBA, €CIM HW3BECTEH NPAKTHMYECKUH BBIXOJ M MaccoBas €ro JoJs OT
TEOPETUYECKH BO3MOKHOTO. BbIUNCIEHNS T0 XUMUYECKUM YPAaBHEHUSAM pEaKLUi, €CIM OJJHO U3
pearupyrouux BeulecTB JaHo B u30bITke. OnpeneneHne MoJIEKyIsIpHO (popMysibl BeliecTsa mo
MacCOBBIM JOJISIM 3J1eMeHTOB. OnpezieneHre MOJIeKyIIpHOM (popMyIibl ra3000pa3HOTO BEIIECTBA
[0 W3BECTHOM OTHOCHUTEIbHOW IUIOTHOCTH M MAacCCOBBIM JIOJSIM 3J€MeHTOB. Haxoxknenue
MOJIEKYJIsIpHOM  ¢opMysbl  BemectBa 1O  Macce  (00beMy) TMPOAYKTOB — CrOpaHHSL.
KoMmOuHupOBaHHBIE 3aa9H.

Jemoncrpanuu. Komneknus «Knaccudukanus Heopranudeckux BemiecTB». llomydenue
KOMIUIEKCHBIX ~OpPraHMYECKUX W HEOPraHWYECKHX COCIMHEHHMU. JleMOHcTpanus CyxXux
kpuctammoruapato. Kommekumst «Knaccudukaius OpraHMYEcKUX —BEIIeCTB». Mopenu
KPUCTAIMYECKUX PEHIETOK MeTauioB. KOJUIeKIUS METauioB C pPa3HBIMH  (PU3NISCKUMU
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cBolcTBaMH. B3anmoelicTBie METaNIOB C HEMETaIaMU (LIMHKA ¢ CEpOi, aTllOMUHHUS C UOAOM),
C pacTBOpaMM KHUCJIOT M Ieioyeil. ['openue metamioB (LMHKA, *Keje3a, MarHusl B KHCIOPOJE).
B3aumopeiicTBue a30THOM M KOHIIEHTPUPOBAHHOM CEpHOM KUCIOT ¢ Meapto. Kopposus
METAJUIOB B PA3JINYHBIX YCIOBUAX U METOJbI 3auThl OT Hee. Komnekuus pya. BoccranoBnenue
menu u3 okcuma meau (Il) yrimem u Bogopoaom. AnromuHOTepMus. B3anmoneicTBre cyibdara
memu (1) ¢ sxemezom. CocraBiieHHE TalbBAHMYECKAX SIIEMEHTOB. DIIEKTPOJIHM3 pacTBOpa
cyibdara meau (I1). OOpasibl HIETOYHBIX METAJUIOB. Peakiius OKpaliMBaHus IIAMEHH COJIIMHU
IICJIOYHBIX METauioB. B3aumopeicTBue nutus W HaTpus ¢ Bomoil. OOpasupl MeramioB |IA
rpymnmsl. BzaumonelictBue Kajiblys ¢ BOJOU. I'opeHre Maruus B BOJE U TBEPAOM YIVIEKMCIOM
raze. KauecTBeHHble peakuuu Ha KaTHOHBI MarHus, Kaibius, Oapus. Ilepexom xpomara B
nuxpomaTr W oOpatHo. [lomyuenuwe W wuccienoBanue cBOMCTB ruapokcuna xpoma (I1).
OkucnuTeNbHbIE CBOMCTBA AMXpoMaTa Kainus. Mojenu KpUCTAJUIMYECKUX PpEelIeTOK HOoJa,
anMasa, rpadura. B3peiB cMecu Bopoponaa ¢ KHCIOpoAoM (Tpemyuero rasa). ['openue cepsl,
docdopa u yrist B kucinopoe. ObeciBeunBaHrue OpOMHOM (MOIHOM) BOABI STUIICHOM. [ ajoreHb!
(mpoctbie BeiecTBa). OKUCIUTEIbHBIE CBOMCTBA XJIOPHOU BOJIbI. [lomyueHue coysiHOM KUCIOThI
u ee cpoiictBa. [lonyuenue kucinopoga. [lomyueHne OKCHIOB TOPEHUEM MHPOCTHIX U CIIOKHBIX
BellecTB. B3aumopeiicTBue cepbl ¢ MeTaulaMu (QJIIOMHUHHEM, LIUHKOM, kene3oM). Ilomyuenue
CEpOBOJIOPOZa U CEPOBOJAOPOIHONW KHUCIOTHI, JOKA3aTeNbCTBO HANU4Usi CyIb(QUI-UOHA B
pactBope. CBoiicTBa cepHOM KuCHIOTHL. [lomydyeHne u pa3ioKeHHE XJIOpUJla aMMOHMSL.
[Monyuenue okcuaa azota (IV) peakuueit B3auMOoASHCTBHS MEIH C KOHIICHTPUPOBAHHOW a30THOM
kucioroid. Bzaumopeiicteue okcuna azora (V) ¢ Bonoil. PasnokeHne HUTpaTa HaTpUsi, FTOPCHUE
yepHoro nmopoxa. ['openue hochopa, pactBopenue oxcruaa pochopa (V) B Boje u UcCie10BaHUE
MIOJIyUEHHOI0 pacTBOpa HHAUKATOpoM. KoJulekius npUpOIHBIX COEIMHEHUH yriepoja.
Kpucrannuueckue pemeTkd anmasa u  rpadura.  Ancopbums okcuma aszora  (1V)
akTuBUpoBaHHBIM yrieM. Ilepexon kapOoHara B ruapokapOoHar u oOpatHo. Kosnekuuu
MPUPOJHBIX CHWJIMKAaTOB W TMPOAYKIMH CUJIMKATHOW MPOMBIIUICHHOCTH. B3aumopeiicTBue
KOHIEHTPUPOBAHHBIX a30THOW M CEPHOW KHCJIOT, a TakXe pa30aBiICHHON a30THOM KHCIIOTHI C
Meaplo. B3anmmozeiicTBue amMMmMaka ¢ XJIOPOBOJOPOAOM M BOIOH. B3ammonelictBue pactBopa
TUAPOKCUAA HATPUs ¢ aM(POTEPHBIM I'MIPOKCUIOM IIMHKA WU aJIFOMUHHUS.

JlaGopaTopHsble onbIThl. O3HaKOMIIEHHE ¢ 00pa3llaMu MpPeJCTaBUTENIEH pa3HBIX KIAcCOB
HEOpPraHMYEeCKWX BeIIeCTB. B3amMopelcTBU€ MHOTOATOMHBIX CIHMPTOB M TJIIOKO3Bl C
(emuuroBoii xuaxocteio. KauecTBeHHble peakmuu Ha uoHbl Fe?* m Fe3*. Osmaxomienue c
oOpa3laMu TpeJIcTaBUTENIed pa3HbIX KJIACCOB OpraHWYecKuX BellecTB. B3aummonelicTBue
METAJIJIOB C PaCTBOpPaMH KHUCJIOT U cojeil. O3HaKoMIIEHHE ¢ KOoJIeKuuen pyn. BzanMopelicteue
QIIOMHUHMS C PaCTBOPAMM KHCIOT W menoyei. [lomydeHne m u3ydeHHe CBOMCTB TMAPOKCHAA
amomuHus. KauecTBeHHbIC peakiMud Ha KaTHOHBI Menu. Pasnoxenue ruapokcunma meau (I1).
[TonryueHue u wuccieqoBaHWE CBOWCTB THAPOKCHAA LMHKAa. KauecTBeHHbIE peakluu Ha
raJloreHn-uoHbl. O3HaKOMIJIEHHE C KOJIJIEKLMEN TPUPOAHBIX COEIMHEHUN cepbl. KauecTBEeHHbBIE
peakuuu Ha cynbdun-, cyaphuT- u cynbdar-anuonsl. KauecTBeHHast peakiiysi Ha MOH aMMOHHUS.
KavectBennas peakuust Ha QocdaTr-anuoH. [lomyyeHne yrieKuciIoro rasa B3auMOJEHCTBHEM
MpamMopa ¢ COJITHOW KHCIIOTOM M HCCIeOBaHUE €ro CBOMCTB. KauecTBeHHas peakuus Ha
kapOoHar-aHuOH. [lomydeHne KpeMHHEBOW KHUCIOTHI B3aMMOJEHCTBHEM pAacTBOpa CHIIMKATa
HaTpHs C CWIIBHOW KUCIIOTOM. PacTBOpeHHEe KpEMHUEBON KUCIOTHI B IIEIOYH.

IIpakTnyeckas padora Ne 3. [lonydyeHne ra3oB U U3y4eHHE UX CBOWCTB.

IIpakTuyeckass padora Ne 4. Pemenue >KCIIEpUMEHTAIbHBIX 33J1a4 MO OPraHUYECKON
XUMUH.

IIpakTuyeckass padora Ne 5. Pemenne 3KCrepuMEHTAIbHBIX 3a7a4 110 HEOPTaHUYECKON
XUMUH.

IIpakTuyeckasi padora Ne 6. CpaBHEHHE CBOWCTB HEOPTaHMUYECKHX M OPTaHHUYECKUX
COCIMHEHU.

IIpakTuyeckas padora Ne 7. ['eHeTnueckas CBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB.

XHMHA 1 0011eCTBO

12



XUMHUSAL U NDPOU3BOILCTB 0. XUMUYECKAsI IPOMBIIIICHHOCTb. XUMHUYECKas
TexHoJoruss. Celppe U1  XMMHYECKOM MNPOMBINUIEHHOCTH. Boma B XUMHYECKOM
IPOMBIIUIEHHOCTH. JHEPrust AJIs1 XUMHYECKOro Ipou3BoAcTBA. HayuHble IpUHIMIIBI
XMMHUYECKOIO IIPOU3BOACTBA. 3alllUTa OKPY’KAIOIIEH Cpelbl U OXpaHa TPyAa IPU XUMUYECKOM
npousBoAcTBe. [Ipom3BoacTBO aMmmuaka M METaHOJIa B CPABHEHUU. DBHOTEXHOIOTUS.
HanoTexHomnorus.

XHUMUS U Ce€NbCKOE XO03sicTB 0. OCHOBHbIE HAIIPABJICHUSI XUMU3ALUU
CEJIbCKOr0 XO3siicTBa. YA00peHus u ux Kiaccuuxanuss. XUMHUYECKash Melnopalus IOYB.
[Mectuuapl 1 uX Kaaccupukanus. XuMHU3aIHs )KUBOTHOBOACTBA.

XumMus U npobGiaeMbl OXpaHB OKpyXawuei cpenasb. OcCHOBHbIE
(akTOpHl XMMHUYECKOTO 3arps3HEHUs OKpyxkaromel cpeabl. OxpaHa aTMocdepbl, BOJIHBIX
pPECYpPCOB, 3€MEJIbHBIX PECYPCOB OT XMMUYECKOTO 3arpsi3HEHMUS.

XuMHUS M MOBCEAHEBHAas XHU3Hb Ye€oOBeK a. Jlekapctea. Morouue u
YUCTALIME CpencTBa. XHUMHUYECKHE CpEeACTBA TMIMEHbl M KOCMETUKH. MexayHapoaHas
CUMBOJIMKA [0 YXOAY 3a TEKCTWJIbHBIMU M3AeNUsMU. MapKupoBKa Ha YINaKOBKax IMHILIEBBIX
MPOJYKTOB U MHPOpMAIHs, KOTOPYIO OHA CHUMBOJIM3UPYET.

JlabopaTopHble onbITbl. O3HaKOMJIEHHE C OOpa3laMH CpeICTB OBITOBOM XHUMUU H
JIEKapCTBEHHBIX IPEMapaToB, U3y4YeHHWE MHCTPYKIUN K HUM IO MPaBWIBHOMY U 0€30MacHOMY
npuMeHeHuto. M3yduenne Mex1yHapoIHON CUMBOJIHMKHU IO YXOJy 3@ TEKCTUJIbHBIMU H3JEIUSIMU
Y MapKHUPOBKH HA YIAKOBKaX MHILEBBIX IPOIYKTOB.

JdemoncTpauuun. BuneodparmenTsl 1mo mpous3BOACTBY aMMHaka W MeraHona. Crailasl u
Ipyrue BUIEOMAaTepHallbl, WUIIOCTpUpYyIOIKe Ouo- u  HaHoTexHosnoruu. Komneknus
«Munepanbhble ynoOpenus». Kosutekius nectununoB. BujgeopparMeHTHl M0 XUMHUYECKOM
MEJHMOPALMK [T0YB M XUMHU3ALIUY KUBOTHOBOICTBA. BuieoparMeHThl U Ciaiibl 5KOJIOTHYeCKOn
TeMaTukd. JloMamHssi, aBTOMOOMIIbHAS allTeYKH M arTedyKa XUMHYecKoro kabuHera. Komnekuus
MOIOLIUX U YHACTALIUX CPEICTB.

Kpurtepuu oneHnBaHus 3HAHUIH ydammxcst

1. Ouenka ycTHOro 0oTBeTa

OrmeTka «5»:

- OTBET MOJIHBIA U MPABUIbHBI HA OCHOBAaHMM M3YYEHHBIX TEOpPUM; MaTepuan U3JO0KEH B
ONpPENIETICHHON  JIOTUYECKOM  TOCIENOBATENbHOCTH,  JIUTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSTEIbHBIN.

OTBet «4»:

- OTBET MOJIHBIA U MPaBUJIIbHBIII HA OCHOBAHMM HM3YYEHHBIX TEOPHUH; MaTepHall HU3JI0KEH B
ONpENIETICHHON  JIOTMYECKOM  MOCIeNOBATENbHOCTH, MPH  ITOM  JIONYLIEHBl  JBE-TPU
HECYIIECTBEHHbIE OLIMOKH, UCTIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»:

- OTBET MOJIHBIM, HO MPHU ITOM JOMYIIeHA CYIIECTBEHHAsl OIIMOKA WM OTBET HETOJHBIN,
HECBSI3HBIIA.

OTmeTka «2»:

- TIpU OTBETe OOHAPY)KCHO HEMOHUMAaHHE YYalIUMCS OCHOBHOTO COJAEpXaHHUS y4eOHOTro

MaTtcpHrajia Ui JOMYyHICHbBI CYIICCTBCHHBIC OH_II/I6KI/I, KOTOPBIC yanHﬁCﬂ HC MOXKCT UCIPAaBUTh
IIPpU HABOAAIIUX BOIIPOCAX YUUTECIIA, OTCYTCTBUC OTBETA.

2. OneHKa 3KCNepPUMEHTATbHBIX YMEHHU I

OreHka CTaBUTCS Ha OCHOBAaHWW HAONIOICHUS 32 YYallUMHUCS U TMHCHbMEHHOTO OTYeTa 3a
paborty.

OTmeTka «5»:

- paboTa BBHINOJHEHA TOJHOCTHIO M TPABWIBHO, CACTaHbl TMPABWIHHBIC HAOIIOACHUS H
BBIBOJIbI; DKCIIEPUMEHT OCYIIECTBJIICH MO IUIAHYy C y4E€TOM TEXHUKH O€30MacHOCTH W TPaBHI
paboThl C BEmIECTBAMHU M OOOPYAOBAHUEM; MPOSBICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMCHWSI,

13



MOJJICPKUBAIOTCS YUCTOTAa pabodyero Mecta M MOPSIOK (Ha CTOJe, SKOHOMHO HCIIOIb3YIOTCS
PEaKTUBBI).

OrmeTka «4»:

- paboTa BBINIOJHEHA TMPABHILHO, CACIAHbl NMPAaBUIbHBIC HAOIOJCHHUS W BBIBOJIBI, HO TIPU
9TOM JKCIEPUMEHT MPOBEICH HE IOJHOCTHIO WM JIOMYIIEHBl HECYNIECTBEHHBIC ONIMOKHA B
pabote c BemiecTBaMu 1 000pyIOBaHHEM.

Ormerka «3»:

- paboTa BBINOJIHEHA MTPABUIBLHO HE MEHEE YeM HAIOJIOBUHY HJIM JIOIYIIEHA CYIIECTBEHHAs
ommuOKa B X0JIe IKCIIEPUMEHTA B OOBSICHEHHH, B 0POpMIICHUN pabOThI, B COOJIOICHUN TTPABUIT
TEXHHUKHU 0€30MacHOCTH Ha paboTe ¢ BEmeCTBAMU U 000pyI0BAaHUEM, KOTOPAsk UCIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OtrMmeTka «2»:

- JIONyIIEHbI ABe (1 60siee) CyIeCTBEHHbBIE OIMMOKHU B X0J1e: SKCIICPUMEHTA, B O0BSICHEHUH, B
obopmiieHun pPabOThI, B COOJNIOACHUW TPAaBWJI TEXHHUKH OE30MAaCHOCTH Mpu padore ¢
BEIIECTBAMH UM O00OpYJOBaHHWEM, KOTOpBIC YyYalIMWCS HE MOXKET HCIPAaBUTh JaXe II0
TpeOOBAaHUIO yUUTENsl; padoTa HE BHINIOJIHEHA, Y y4Yallerocsi OTCYTCTBYET IKCIEPUMEHTaIbHbIC
YMCHHSI.

3. OneHka yMeHHii pemiaTh pacyeTHbIe 321249

OT1MeTKa «5»:

- B JIOTUYECKOM PACCYXACHUU M PEIICHUH HET OIMMOOK, 3ajadya pelieHa paruoHaIbHBIM
CIIoco0oM.

OrmeTka «4»:

- B JIOTUYECKOM PACCYKJIECHUU U PEUICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3aJaya pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

Ormerka «3»:

- B JIOTUYECKOM PACCYXKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIICCTBEHHAs
omuOKa B MAaTEMaTHYECKUX pacyeTax.

OrmeTka «2»:

- MMEETCSl CYIIECTBEHHBIE OIIMOKH B JIOTUYECKOM PACCYyXJIEHWU WM B PEIICHUH WIH

OTCYTCTBHEC OTBC€TA HA 3aIaHUC.

4. OneHkKka NMCbMEHHbIX KOHTPOJIbHBIX padoT

O1mMeTKa «5»:

- OTBET IOJIHBIN U NPaBUJIbHBIN, BO3MOXKHA HECYIIIECTBEHHAs OLTUOKA.

Ormerka «4»:

- OTBET HEIOJHBIN WJIU JIOMYIIEHO He 00Jiee IBYX HEeCYIIECTBEHHBIX OIIMOOK.

O1meTka «3»:

- pa0oTa BBITOJTHEHA HE MEHEE YeM HAIOJIOBHUHY, IOMYIIEHA OJIHA CYIIECTBEHHAs OMMOKa U
MIPU DTOM JIBE-TPH HECYIIECTBEHHBIE ONMNOKH.

O1MmeTKa «2»:

- paboTa BBHINIOJHEHA MEHbINIE YeM HATIOJOBUHY WJIM COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX
ommOOoK 1K paboTa He BBITIOJTHEHA.

[Ipu oreHKe BBITIOJIHEHHUS] TMHCHMEHHOW KOHTPOJBHON pabOThl HEOOXOIWMO YYHTHIBATH

TpeOoBaHUs €IUHOTO OphorpapuuecKkoro pexxuma.

5. Ouenka TecToBbIX padoT

TecTbl, cocTosiliMe W3 MATH BOIPOCOB MOXKHO HCIIOJIB30BATh IIOCJIE HM3YyYEHUS KaKIOTro
Matepuana (ypoka). Tect u3 10—15 BompocoB MCHONB3yeTCs IS MEPUOAUIECKOTO KOHTPOJIS.
Tect 3 20—30 BOonpocoB HEOOXOIUMO UCIIOIB30BATh IS UTOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHUM UCIIONB3YETCS CIIEAYIOIas IIKaia:
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TSl TECTA U3 TISATU BOIIPOCOB
* HET OHIMOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA — OIICHKA «4»;

* JIB€ OUIMOKH — OLIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2».

J1st Tecta u3 30 BOIIPOCOB:

* 25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBuiIbHBIX OTBETOB — OIICHKA «4»;

* 13— 18 mpaBWIBHBIX OTBETOB — OIICHKA «3»;

* MeHblIe 12 mpaBUIbHBIX OTBETOB — OIIEHKA «2»

PeKOMeHHyeMaﬂ O0TMETKA 32 IIPOBEPOYHLBIC paﬁoTLl

«5» - 87-100% (BBICOKHIT YPOBEHB)

«4» - 66-86% (onTUMANBHBII YPOBEHB)

«3» - 42-65% (ynoBIeTBOPUTEIbHBIA YPOBEHD)
«2» - 2-41% (HEeyHOBIETBOPUTEIILHBINA YPOBEHB)
«1» - 0-1% (He BBIMOIHEHO)

OCHAILIEHHME YYEBHOTI'O ITPOLIECCA
YMK «Xumus. Yriry0aeHHbli ypoBeHb. 11 kiaace»

1. Xumus. YroyOnenusid ypoenb. 11 kmacc. Yuebnuk (aBropel O.C. I'abpuensn, I'.T.
JIpicoBa). 400 c.
2. Meroauueckoe mocobue. YriuyOsieHHbl ypoBeHb. 11 kiacc (aBropel O.C. I'abpuensn, I'.T.

JIsicoBa). 160 c.

3. Knura ans yuurens. 11 knace. Yacts |. ITocobue nns yuuteneit (aBropsl O.C. I'abpuensH,
I'.T". JIeicora, A.I'. Beenenckas). 320 c.

4. Kuura ans yuurtens. 11 kmacc. Yacte Il. Tlocobue nmns yuureneit (aBropsr O.C.
["a6puensu, I'.I'. JIsicoBa, A.I'. BBenenckas). 320 c.

5. KonrtponbHble U npoBepouHble paboTel k yueOHuky O.C. I'abpuensna, I'.I. JIbicoBoii
«Xumust. YrayoneHusii yposenb. 11 knacey (aBtopel O.C. I'aGpuensn, JI.W. Acanosa). 160
c.

6. Kontponsasie pabotsl k yueOHuky O.C. Tabpumensna, ['.I'. JlpicoBoit «Xummusi.
VYrany6nennsiit ypoBens. 11 knacey» (aBtopsl O.C. I'abpuensn, JI.U. Acanosa). 96 c.

7. Xumuyeckuit skcrepuMeHT B mkoje. 11 xmacc (aBroper O.C. Tabpuensn, W.T.
OctpoymoB). 208 c.

8. ITocobue mo xumuu s noarotoBku k EI'D (aBroper O.C. INabpuensn, U.I'. Octpoymos,
C.A. Cnankos). 304 c.

9. Xumus. YrayOneHHbI ypoBeHb. 11 kimacc. DnexktporHas ¢popma yueOHHKA.

NHOOPMALIMOHHLIE CPEJICTBA

1. IlpencraBnensl pyOpUKU: COBETHI aOUTYPUEHTY, YUUTENIO XUMHUHU, CIIPAaBOYHHUK ), Becenast
XMMHUS, HOBOCTH, OJHMIIMAJAbI, KyHCTKamepa (Macca MHTEPECHBIX MCTOPHYECKUX
CBEJICHUN).

2.http://www.hij.ru XXypaan «XuMus 1 KHU3HBY
3.http://chemistry-chemists.com/index.html

4.http://www.drofa-ventana.ru.

5.http://schoolbase.ru/articles/items/ximiya
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6.www.periodictable.ru CoopHHK cTaTeil 0 XUMUYECKUX DJIEMEHTaxX, WLTIOCTPHUPOBAHHBIM
IKCIICPUMEHTOM.

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIAC
Ne HaumenoBanue KoanuyecrBo yacos
n/nm | pasgeaoB U TeM
Konrpoasbnbie | IIpakTuyeckue
NMPOrpamMMbl Bcero

padoThI padoThI

Pa3znea 1. TeopeTuyeckue 0OCHOBbI XUMHH

1.1 | Crpoenue atoma. 9
[Tepuoanueckuii
3aKOH U
[Iepnonnueckas
CHUCTeMa XMMHYECKHUX
anemeHToB J[. U.
Menneneesa

1.2 | Ctpoenue BemecTBa. 11 1
MHoroo6pa3ue
BCIICCTB

1.3 | Xumuueckue 19 1 3
peakuuu
HWroro no pazneny 39

Pa3nea 2. Heopranunyeckasi Xumust

2.1 Hemeraiuint 31 1 3
2.2 MeTtamisl 23 1 2
Hroro no pazneny 54

Pa3pen 3. Xumus 1 ;Ku3HbL

MeTtonabl Oo3HaHUS B 9
3.1 XHUMHH. XUMUS U
JKU3HD
Hroro no pazaeny 9
OO0I111ee YUCI0 YacoB Mo 102 4 8
porpamme

Kasengapno-remarnueckoe mianuposanme 11 kiace

Ne ni/mt Tema ypoka. KonngectBo Jlata npoBeneHus
4acoB
TIaH (akTuueck
"
Tema 1: Ctpoenne atoma (9 yacoB)
1/1 | Atom — cnoXHas 4acTULA . 04.09.
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2/2.

07.09

CoCTOsIHHE DIIEKTPOHOB B aTOME 1
3/3. | CocrosiHUE DIEKTPOHOB B aTOME . 07.09
4/4. | DrnexTpoHHBIE KOH(PUIYpaALUK 11.09
aTOMOB XMMHMYECKUX DJIEMEHTOB 1
5/5. | BaneHTHBIE BO3MOKHOCTH aTOMOB 14.09
XUMHUYECKHX DJIEMEHTOB 1
6/6. | Ilepuoauyeckuii 3aKOH U 14.09
HEPUOIMIECKAs CHCTEMA 1
XUMHUYECKUX djieMeHToB 1. 1.
MeHeneeBa B CBETE YUEHUS O
CTPOEHHMH aTOMa
717. | TlepuoanuecKuii 3aKOH M CTPOEHHE 18.09
aroma 1
8/8. O06001IeHNE U CUCTEMATU3ALS 21.09
sHaHuii 110 TeMe «CTpPOeHHe aToMay | 1+
9/9. | KonrponsHas pabora Nel 21.09
«CTpoeHue aroma» 1
Tema 2: Crpoenue BemectBa ( 16 yacoB)
10/1 | Xumunyeckas CBS3b . 25.09
11/2 | Exunas npuposa XMMHYECKOM cBsizh | 1 28.09
12/3 | Tumnsl KPUCTAIIMYECKUX PEIIETOK 1 28.09
13/4 | CaoiicTBa KOBaJIEHTHOU 1 02.10
XUMHYECKOU CBSI3H
14/5 | I'mOpuaM3anys >JIEKTPOHHBIX 1 05.10
opburaneil. ['eomerpust MoneKysn
15/6 | I'mOpumu3aims 3MEKTPOHHBIX 1 05.10
opburaneit. ['eomeTpust Mosiekyn
16/7 | Teopust XUMHUYECKOTO CTPOCHHUS 1 09.10
coequHennit A.M. byrneposa
17/8 | Teopus XMMHYECKOTO CTPOEHHS 1 12.10
coequHennit A.M. byrieposa
18/9 | TlonmuMepsl OpraHUYECcKUe U 1 12.10
HEOPraHUYECKHE.
19/10 | TlonmuMepbl OPraHUYECKHE U 1 16.10
HEOPraHUYECKHE.
20/11 | O630p BaKHENIINX MOJIUMEPOB 1 19.10
21/12 | TIpaktuyeckas pa6ora Nel 1 19.10
«PelieHue SKCIEPUMEHTATBHBIX
3124 110 ONPEIENICHHIO IIACTMACC
¥ BOJIOKOH
22/13 | JlucmepcHble CHCTEMBI M pacTBOpel | 1 23.10
23/14 | JlucnepcHble cUCTEMBI M pacTBOpsl | 1 06.11
24/15 | O6o06IeHNE U CUCTEMATH3AIIHS 1 09.11
3HaHuit 110 Teme «CTpoeHue
BEIECTBAY
25/16 | KontponbHas padora Ne2 1 09.11
«CTpoeHue BEnecTBay
Tema 3:Xumnueckue peakunu( 23 yaca)
26/1 | Knaccudukanys XuMHIECKUX 1 13.11
peakuyii B OpraHu4eCcKou U
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HEOPraHUYECKON XUMUMU.

2712 | Knaccudukanus XuMAIECKHX
peakuui B OpraHu4eCcKou u 1 16.11
HEOPraHMYECKON XUMUH.

28/3 | TerutoBo# 3G HeKT XUMUIECKOH 16.11
peakuuu 1

29/4 | TloueMy HIyT XMUMUYECKHUE 20.11
peakuun? 1

30/5 | CKOpOCTh XMMHYECKOM PEaKIMH. . 23.11

31/6 | CkopoCTb XUMUYECKOM PEAKIIHU. . 23.11

32/7 | Katanus u Kataam3aTopbl . 27.11

33/8 | O6paTHMOCTL XUMUYECKHX 30.11
peaknyil. XMMUYECKOE PABHOBECHE 1

34/9 | OGPaTHMOCTb XUMHYECKHX 30.11
peaknyil. XMMHUYECKOE PABHOBECHE 1

35/10 | IIpaktrueckas pabora Ne2 04.12
«CKOpOCTh XUMUYECKOM PEaKIINu. 1
XHUMHYECKOE PABHOBECHE)

36/11 | OkuCIUTETBHO — 07.12
BOCCTAHOBHMTEIILHEIE PEAKIIUH 1

37/12 | OkucIUTEIBHO — 07.12
BOCCTAHOBHMTEIILHEIE PEAKIIUH 1

38/13 | OkucIuTEeIBHO — 11.12
BOCCTAHOBHMTEIILHEIE PEAKIIUH 1

39/14 | OkuCIUTETBHO — 14.12
BOCCTAHOBHMTEIILHEIE PEAKIIUH 1

40/15 | DIEKTPOIUTUYECKAs JUCCOLMALIHSL. 14.12
Peaxiiuu nonHoro ooOMeHa. 1

41/16 | DneKTpoNUTHYECKAs AUCCOLUALIUS. 18.12
Peaxiiuu nonHoro ooMeHa. 1

42/17 | BomopoaHblii mokaszarein . 21.12

43/18 | T'unponus 1 21.12

44/19 | I'mnponu3 . 25.12

45/20 | I'mnponn3 . 11.01

46/21 | Ipaktuaeckas pabora Ne3«Pemenue 11.01
YKCIIePHMEHTAbHbIX 3aa4 [0 TeMe | 1
«uapOIU3»»

47/22 | O6001IEHNE U CHCTEMAaTU3ALNS 17.01
3HAHUMU 110 TeMe « XUMUYECKUe 1
pEaKIMN»

48/23 | KontposnbHas pabota Ne3 18.01
«XUMHUYECKHE PEAKIITHI 1

Tema 4: BemecTBa u ux cpoiicrsa ( 30 yacon)

49/1 | Knaccudukanms HeOpraHUUECKUX 18.01
BEIIECTB 1

50/2 | Knaccudukaiys HeOpraHuIeCKUX . 22.01
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BEIIECTB
51/3 | Knaccudukanus opraHuuecKux 25.01
BEIIECTB 1
52/4 | Mertaibl. 25.01
1
53/5 | Metasisl. 30.01
1
54/6 | Merauisl. 01.02
1
55/7 | Koppo3us MetaiioB 01.02
1
56/8 | Meramtyprus 06.02
1
57/9 | OGwue cnocoObl MOTy4eHUsT METal- 08.02
JIOB 1
58/10 | Pemenue ympakxHeHHe 10 Kiaccy 08.02
«MetamisDy 1
59/11 | Pemienue ympakHEHHE 110 KJIACCY 12.02
«MetramibDy 1
60/12 | Hemerasmisl 15.02
1
61/13 | Hemerasmuisl 15.02
1
62/14 | Hemeraisl 19.02
1
63/15 | PemieHue ynpaxHeHHH 110 KJ1accy 22.02
«Hemeraiutb» 1
64/16 | Kucnotsr 22.02
1
65/17 | Kucnotsr 1 26.02
66/18 | Kucnotsr 29.02
1
67/19 | OcHoBanus 29.02
1
68/20 | OcHoBanus 04.03
1
69/21 | AmdoTepHbIe OpraHHYeCcKHe U 07.03
HEOPTraHWYECKUE COSTMHEHHSI 1
70/22 | AmdoTepHbIe OpraHHYecKHe U 07.03
HEOPTraHWYECKUE COSTUHEHHSI 1
71/23 | T'enetuueckas cBA3b MEXKIY 11.03
KJIaCCaMHU OpPTaHHYECKUX U 1
HEOPTaHWYECKUX COCTMHEHHI
72/24 | T'enetndeckas CBS3b MEXKIY 14.03
KJIaCCaMHU OPraHUYECKUX U 1
HEOPraHWYECKUX COCTMHEHUN
73/25 | T'enetnyeckas CB3b MEXKIY 14.03
KJIaCCaMHU OPraHUYECKUX U 1
HEOPraHWYECKUX COCTMHEHUN
74/26 | IIpaktudeckas pabota Ned 18.03
«['eneTHueCcKas CBA3b MEKIY 1
KJIaCCaMU OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHECHUI
75/27 | Ilpaktudeckas pabora Ned 21.03
«['eHeTnyecKas CBsI3b MEXKIY 1
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KiI1acCaMH OPraHU4YCCKUX U
HCOPraHNYCCKUX COCHHHGHHﬁ))

76/28 | O000OIIEHHE ¥ CHCTEMATH3ALUS 21.03
3HaHW# 110 TeMe «BemiecTBa n ux 1
CBOICTBa»

77/29 | O6o0menHne 1 cucTeMaTH3aIHs 01.04
3HAaHUH 110 Teme «BeliecTa n ux 1
CBOMCTBa»

78/30 | KonrponbHas pabora Ned 04.04
«BelecTBa 1 UX CBOMCTBa) 1

Tema 5: Xumus B :ku3HM o01ecTBa ( 9 yacon)

79/1 | XuMus ¥ IpOM3BOICTBO . 04.04

80/2 | XuMmus 1 IPOM3BOICTBO . 08.04

81/3 | Xumus u ceabcKoe X034HCTBO . 11.04

82/4 | XuMus U ceapcKoe X03SiCTBO . 11.04

83/5 | Xumus u mpoOIeMbl OKPYKAOIIEH 15.04
cpen 1

84/6 | Xumus u mpoOIeMbI OKPYKaOIIEh 18.04
cpen 1

85/7 | XuMmus ¥ OBCEIHEBHAS JKU3Hb 18.04
yenoBeKa 1

86/8 | XuMmus ¥ MOBCEIHEBHAS JKU3Hb 22.04
yenoBeKa 1

87/9 | Xumus U noBceIHEBHAS KU3Hb 25.04
yenoBeKa 1

Tema 6: Xumudeckuii npakTukyM ( 4 4ac)

88/1 | IIpakTuueckas padora Ne5 25.04
«Iloy4eHne Ta30B U U3yYEHHE UX 1
CBOICTBY

89/2 | IlpakTuueckas pabora Ne6 29.04
«Pemienne 3KCepuMEHTAIbHBIX 1
32124 110 HEOPTaHUYECKOM XMMHI

90/3 | Ilpaktuyeckas pabora Ne7 02.05
«Pemienne 3KCepuMEHTAIbHBIX 1
32124 110 OPraHUYECKON XUMHI»

91/4 | IlpakTudeckas paboTa Ne§ 02.05
«CpaBHEeHNe CBOHCTB OPraHUYecKuX | L
Y HEOPraHUYECKHUX COEJIUHEHHI»

Tema 6: IloBTOpenne (7 4acoB )

92/1 | O6061eHNe U CHCTEMATH3AIHUS TI0 06.05
teme «CTtpoeHue aToma» 1

93/2 | O6061EeHNe U CHCTEMATH3aIUs TI0 13.05
teme «CTtpoeHue aToma» 1

94/3 | O6061EeHNE U CHCTEMATH3aIHUS IO 16.05
TemMe «XUMHYECKHE PEAKITAN 1

95/4 | O600IEHNE U CHCTEMATU3ALNS TI0 16.05
TeMe «XMMHYECKHE PEAKIIII 1

96/5 | O6Go6IEeHNE U CHCTEMATH3ALHUS 10 . 20.05

TeMe «XHUMHYSCKHE PCaKun»
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97/6 | O600OIIEHNE U CUCTEMATU3ALIHS 110 23.05
TeMe «XHUMHS B 5KA3HH OOILECTBA» 1
98/7 | O606IIEHNE U CUCTEMATU3ALIHS 110 23.05
TeMe «XHUMHS B )KU3HU OOILECTBA» 1
99/8
1
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