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HHOACHUTEJIBHAA 3AIIUCKA

Hactosmas pabowass mporpamMma coCTaBlieHa Ha OCHOBE CIEAYIOUIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

- ®enepanbHbii 3akoH Poccuiickoit @epepanuu ot 29 nekabpsa 2012 r. N 273-903 "06
o6paszoBaHuu B Poccuiickont Penepanun’;

- @enepanbHbli TOCYIApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT CpPEAHEro OOIIEero
obpazoBanus (IIpuka3z MunucrepcTBa oopazoBanust u Hayku PD ot 17 mas 2012 r. Ne 413 ¢
U3MEHCHHUSMH M JOMOJHCHHUIMH OT: 29 nekadps 2014 r., 31 mexabps 2015 r., 29 urons 2017 r.)

- Ilporpamma pa3BuTusi W (POPMHUPOBAHUS YHHUBEPCAJBHBIX YYEOHBIX ICHCTBUU IS
CpemHero odiero oopa3oBaHus;

- Komudukarop »7IeMEHTOB colepkaHus W TpeOOBaHWA K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB o0mieo0pa3oBaTeabHbIX  YYpPEXKAEGHUH A TMpPOBEICHUs €MHOTO
roCyJapCTBEHHOTO dK3aMeHa M0 XUMUH;

- @enepalbHbIl TEepeyeHb YUYEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO IPU
peanu3aly  UMEIOIIUX TOCYJapCTBEHHYIO aKKpEOUTAIMI0 00pa3oBaTeNbHBIX IPOrpamMm
HAYaJIbHOrO  OOIIEero, OCHOBHOTO O0IIero, cpeaHero oomero obOpa3oBanus (MpHKa3
Munnpocserienus PO ot 28 nexkabps 2018 roma Ne345);

OCHAIIEHUME YYEEHOI'O ITPOLIECCA

YMK «Xumus. Yriry0/aeHHblI ypoBeHb. 11 kiaace»

1. Xumus. Yroyonennsiii ypoBenb. 11 ximacc. YueOnuk (asroper O.C. T'abpuensn, I'.T.
JIeicoBa). 400 c.

2. Metomuueckoe mocobue. Yramyonennsii ypoBenb. 11 kiacc (aBroper O.C. ['aGpuensH,
I'.T". JIeicoma). 160 c.

3.Kamra mis yuwmrens. 11 xmacc. Yacte |. Ilocobue mis yuumteneit (aBtoper O.C.
I"a6puensu, ['.I'. JIpicoBa, A.I'. BBenenckas). 320 c.

4. Knura ana yuwtens. 11 wmacc. Yacte Il. Ilocobue nns yumrenerr (aBroper O.C.
['a6puensu, I'.I'. JIpicoBa, A.I'. BBenenckas). 320 c.

5. Kontponbubie u npoBepounsle pabotsl k yueOHuky O.C. I'abpuensna, I'.I'. JIbicoBoit
«Xumus. Yrioy6nennsiit ypoBeHs. 11 kimace» (aBtopsl O.C. I'abpuensn, JIL.U. Acanosa). 160 c.

6. Koutponbabie pabotel k yueOHWKY O.C. Tabpumensua, I'.I. JlsicoBoit «Xummus.
VYrany6nennsiit ypoBens. 11 knacey» (aBtopsl O.C. I'abpuensn, JI.U. Acanosa). 96 c.

7. Xumnueckuit skcriepuMeHt B Imkonie. 11 kmacc (aBtopel O.C. TI'abpuensn, W.I.
OctpoymoB). 208 c.

8. [Tocobwue mo xumuw 11t moarotoBku Kk EI'D (aBTopsr O.C. Nabpuensu, U.I'. Octpoymos,
C.A. Cnankos). 304 c.

9. Xumus. YrnyOsieHHbIH ypoBeHb. 11 Kimace. DnekTpoHHas ¢popMma ydeOHHKA.

NHOOPMAILIMOHHBIE CPEJCTBA

1. http://www.alhimik.ru TIIpeacraBneHsl pyOpUKH: COBETHl AOUTYPUEHTY, YYUTEIIO
XUMHH, CIIPABOYHUK (O4YEHb Ooubllasi Moa0OpKa TaOJUIl U CIIPAaBOYHBIX MaTEpHUajIoB), Becemast
XHMHUS1, HOBOCTH, OJTUMITHA]IBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHHN ).

2. http://www.hij.ru )XypHan «XuMusi ¥ )KU3HB)» MOHATHO U 3aHUMAaTEIbHO PAaCcCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DnexTponuslit )KypHan «XUMUKH U XUMHS,
B KOTOPOM TMpPEICTABIEHO MHOXECTBO OIBITOB 0 XHMHH, 3aHUMATEILHON HH(OpMaIny,
HIO3BOJISAIONIEN YBIIEYb YYEHUKOB DKCIIEPUMEHTAILHON YaCThIO IIPEJIMETA.

4. http://c-books.narod.ru BceBo3MorkHas TuTeparypa rno XMMHUH.
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5. http://www.drofa-ventana.ru Mi3BecTHoe n3aaTensCTBO yueOHOM uTepaTypbl. HoBHHKH
HAay4YHO-TIOMYJISIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XHMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKONBHBIA IMOpPTal  CO
CCBUIKAMH Ha 00pa30BaTEIIbHBIC CANTHI 10 XUMHH.

7. www.periodictable.ru COopHuk craren 0 XAMHAYECKAX DJIEMEHTAX,
WUTIOCTPUPOBAHHBIH YKCIEPHUMEHTOM.

CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY 271A8HbIE Wellu CPETHEro o0IIero 00pa3oBaHus:

1) ¢opmupoBaHUe EIOCTHOrO MPEACTABICHUS O MUPE, OCHOBAHHOT'O Ha MPHOOPETECHHBIX
3HAHUAX, YMEHUSIX U CI0CO0aX JeATeIbHOCTH;

2) npuoOpeTeHHe OMbITa Pa3HOOOpPA3HOW  JIEATCILHOCTH, OINbITa TO3HAHUS U
CaMOIIO3HAHUS;

3) mOArOoTOBKa K  OCYIIECTBJICHUIO  OCO3HAHHOTO  BBHIOOpAa  WMHAWBUAYaIbHOM
o0pa3oBaTenbHOI Win NpodecCHOHATBHONU TPACKTOPHH.

bonpmioil Bkiax B JOCTHXKEHHME JTHX 1€l CpeAaHero oouero oOpa3oBaHHs BHOCUT
u3yyeHue Xumuu Ha yeyo1eHHoM ypoeHe, KOTOPOE HPU3BAHO 0DecneYums:

e hopMupoBaHre CHUCTEMBl XHMWYECKHX 3HAaHMA KaK KOMIIOHEHTa HE TOJBKO
€CTECTBEHHOHAayYHOM KapTUHBI MUpa, HO U HAy4YHOU KapTUHBI MUPa,;

® pa3BUTHE JMYHOCTH OOyYalOUIUMXCS, WX UHTEIUICKTyalbHOE ¥  HpPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHHWE Y HHUX TYMAHHCTUYECKUX OTHOILICHHI SKOJIOTHYECKU
11€J1€CO000Pa3HOTr0 MOBEACHUS B OBITY U TPYJOBOMU JESITEIbHOCTH;

¢ BEIpa0OTKY y OOy4aroummxcs MOHMMaHUsl OOILIECTBEHHOW MOTPEOHOCTH B PAa3BUTHHU
XUMHH, a TaKxke (OPMUPOBAHNE Y HUX OTHOIICHHUS K XMMHH KaK BO3MOXKHOI oOjactu Oynyien
pohecCHOHANIBHOM 1EATEIbHOCTH UM AESTEIbHOCTH, B KOTOPOH XMMHUYECKUE 3HAHUS UMEIOT
npoQUIHPYIOIINIA CTaTyC;

¢ hopMupoBaHNE HABBIKOB JKCIIEPHUMEHTAILHOW W HCCIEAOBATEIBCKONW IESITeIHHOCTH,
YCIELIHOT0 Y4acTus B MyOJUYHOM IPEICTaBICHNUN PE3YyIbTaTOB TaKOM 1€ATEIbHOCTH;

® BO3MOKHOCTb y4acTHsl B XUMHUYECKUX OJIMMIINAaX pa3IMYHbIX YPOBHEW B COOTBETCTBUU
C ’KeJIaeMbIMHU PE3YJIbTaTaMH U aJICKBATHON OIIEHKON COOCTBEHHBIX BO3ZMOXXHOCTEH;

e hopmupoBanne ymeHuil 0e3omacHOro OOpalleHHsl C BEIIECTBAMHU, HCIIOJIb3YEMBIMH B
OBITY M TPOU3BOACTBEHHOH cepe;

® yMEHUE OOBACHATH OOBEKTHI M IMPOLECCHl OKpYXarolled Ccpeapl — TNPUPOIHOH,
COLIMAJILHOM, KYJIbTYPHOM, TEXHUYECKOH, - UCIIOJIBb3YS JJIsl TOI0 XMMUYECKHE 3HAHMUS,

® [IOHUMaHHWE LEHHOCTH XMMMYECKOIO $I3bIKA, BBIPAXKEHHOTO B BepOaJIbHOW M 3HAKOBOU
dopmax, Kak COCTaBHOW 4YacTH pPEUYEeBOM KyJIbTYpbl COBPEMEHHOTO CIIELUAINCTa BBICOKOM
KBaJIM(DUKALIHH.

O0mas xapakTepucTuKa yueOHOro Kypca

OcobeHHOCTH cofep)KaHusl YIayOlieHHOro OOy4eHHMs XHMUU B CpeIHEH IIKoe
0o0yClIOBJIEHb! crenu(UKON XUMUU KaK HayKd W TIOCTaBICHHbIMH UemsiMH. OCHOBHOM
COJIEp/KaTeNbHOM 3aJauell XUMHUHU SBIFIOTCS H3Y4YEHHE COCTaBa M CTPOCHHUS BEILECTB,
3aBHCHUMOCTH HUX CBOMCTB OT CTpPO€HHA, IOJY4YEHHE BEIIEeCTB C 3aJaHHBIMU CBONCTBaMH,
MCCIIEJOBAHNE 3aKOHOMEPHOCTEN XMMHYECKUX PEAKLUN M IMyTeH yNpaBlIeHUS MUMH B LEIAX
MOJIyUEHUsI HYXHBIX OOILIECTBY BeIIECTB, MaTepuanoB, s3Hepruu. llosTomy B paboueit
IIpOrpaMMe M0 XMMHUH HALlUIA OTPAKEHHE OCHOBHBIE COAECPKATEIbHbIE TNHUU:

e «BemiecTBo» - 3HaHUA O COCTaBE M CTPOEHUM BELIECTB, MX BAKHEUIINX (U3NYECKUX U
XHUMUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JIEHCTBUH,

o «XuMHUecKasi peakuus» - 3HaHUg 00 YCJIOBHSIX, B KOTOPBIX MPOSIBISAIOTCS XUMHYECKHE
CBOICTBa BEIECTB, CIIOCO0axX YIpaBlIeHUsI XUMHUUYECKUMHU MTPOLIECCaMH;

o «[IpuMeHeHrEe BELIECTBY - 3HAHUS U OMBIT MPAKTUYECKOMN JESITEIIbHOCTU C BEIIECTBAMHU,
KOTOpble HanboJsiee 4acTo ynoTpeOssfoTcs B MOBCEIHEBHOW JKM3HHU, IIMPOKO HCIONIB3YIOTCA B
MPOMBIIIJIEHHOCTH, CEJILCKOM XO035HCTBE, Ha TPAHCIIOPTE;
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o «[lomyueHne BeIIECTB» - 3aKOHOMEPHOCTH OpraHu3alMd M (HYHKIMOHHUPOBAHUS
BOXHEUIINX XUMHUECKUX MTPOU3BOJICTB,;

® (SI3pIK XUMMM» - cHCTeMa BaXXHEWIIMX MOHATHH XMMUU M TEPMHUHOB, B KOTOPBIX OHHU
OIKCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB, T.€. MX Ha3BaHUA (B TOM 4YHCIE U
TPUBHAJIBbHBIC), XUMUYECKUE (OPMYIIBI U YPABHEHHS, a TAK)KE MPaBUiIa epeBoia MHPOPMALIUH C
€CTECTBEHHOT'O sI3bIKa Ha SI3bIK XMMHUHU U 0OpaTHO;

o «KoMuecTBEHHbIE OTHOILEHUS» - CHCTEMA pACUYETHBIX YMEHMM U HaBBIKOB JUIS
XapaKTEPUCTHKHN B3aUMOCBSI3M KaYECTBEHHOW U KOJMYECTBEHHON CTOPOH XUMHYECKUX 0OBEKTOB
(BemiecTB, MaTEpHUAIIOB U MIPOIIECCOB);

e«Teopuss W mpakTUKa» - B3aUMOCBS3b TEOPETUYECKMX 3HAHUH U XHUMHUYECKOTO
9KCHEPUMEHTA, KaK KpUTEpHUs UCTUHHOCTU M UCTOYHMKA [TO3HAHUS.

MecTto npeamera B yueOHOM IIaHe.

@denepanbHblii  roCcyIapCTBEHHbI — 00pa3oBaTeNbHbIM  CTaHIApT  MpPEeAyCMaTpHUBAET
U3ydyeHHe Kypca XMMHU B CpeIHEH IIKoJe KaK COCTaBHOM 4YacTW MpPEeIMETHOH obiactu
«EcTecTBeHHOHAyYHbIE IPEIMETHI».

B basucHoMm yuyeOHOM IIaHe cpelHEel IIKOJbl XMMUS BKJIOUYeHa B pasnen «ConepikaHue,
dopmupyeMoe ydacTHHKaMM o00pa3oBaTelbHOro mpouecca». JlaHHas pabodas mporpamma
npeaHa3HaueHa Uil 00ydYaloIIMXCs, KOTOPBIE BBIOPAIM XUMHIO JJIsl H3y4eHUs Ha MPOQUIBHOM
YPOBHE.

Ota mporpaMMa Mo XUMHH JUIsl CpeIHEro odIero o0pa3oBaHusi Ha NPOPHILHOM YpPOBHE
coCTaBJIeHa U3 pacueTa 3 yaca B Hezeno B oobeme 105 yueOHbIX yacoB. M3ydeHue 3Toro Kypca
JTaeT BO3MOYKHOCTb BBIITYCKHUKY CpPEJIHEH IIKOJIbI YCIEHIHO caaTh EI'D nmo xumuu xak npeamera
0 BBIOODY.

Pe3yJ'II>TaTbI 0CBOCHUHA Kypca.
ILGHTGHBHOCTB YUYUTCIIA B O6y‘IeHI/II/I XHUMHHU B cpenHeﬁ IIKOJC OJOJIPKHA OBITH HallpaBJICHA
Ha JOCTHXCHHEC O6y‘~IaIOHII/IMI/IC$I CICAYIOIIUX JIUYHOCHHBIX PE3y/ibmamoes.

- B IIEHHOCTHO-OPHUEHTAIMOHHOW cdepe - ocosHanue POCCUUCKOW TIpa)kTaHCKOU
WUJEHTUYHOCTH, TaTPUOTU3MA, YyBCTBA TOPIOCTH 32 POCCUMCKYI0 XMMUYECKYIO HAYKY;
- B TpyAoBOH cdepe — 2omosHocmb K OCO3ZHAaHHOMY BBIOOpY JanbHenIIen

00pa3oBaTeNbHONW TPACKTOPUU B BBICHICH IIIKOJIE, TJAE XWUMHUS SBISETCS NPOPUIHPYIOMIEH
JUCLIUTLIMHOM;

- B MIO3HABATEIHbHOM (KOTHUTUBHOM, MHTEIUIEKTYalIbHON) cepe — ymeHue YyIpaBisTh CBOSH
MO3HABATENBHON JEATENBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TIPOTSKEHUU BCEH JKWU3HH; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHMUIO KaK YCIOBHIO YCHEIIHON MpodeccnoHalbHON U OOIIECTBEHHON NEATEIbHOCTH;
(GhopMHUpPOBaHNE HABBIKOB DKCIIEPUMEHTAIBLHON M UCCIEIOBATEIIbCKON NEITEIbHOCTH; Y4acTUE B
MyOIMYHOM TPEJICTABICHUH PE3YyIbTaTOB CaMOCTOSATENbHOW IMO3HABATEIHHOU NEATEIbHOCTH;
ydgacTe B MPO(UIBHBIX OJIMMITMANAX Pa3IMYHBIX YPOBHEH B COOTBETCTBHHU C JKEJIA€MBIMHU
pe3ynbTaTaMu U aIeKBATHOW CaMOOLICHKOM;

- B cepe cOepexeHUst 370pPOBbS — MPUHATHE W peaTu3aius IIEHHOCTEH 3J0pOBOTO U
Oe3omacHOrOo 00pasza JKHU3HH, HENPUSATHE BPEAHBIX TPUBBIYEK (KypeHHUs, YHOTpeOIeHus
AJIKOTOJIsI, HAPKOTHKOB) HAa OCHOBE 3HAHWUW O CBOMCTBAX HAPKOJOTUYECKHX W HAPKOTUUYECKHX
BEIIECTB, COONIOJIEHUE TMpaBWUJI TEXHUKH O€30MacHOCTH TpuU paboTe C BelleCTBaMH,
MaTepHaaMH | MpoleccaMy B yueOHOM (Hay4dHO#) TabopaTOpuy M Ha MMPOU3BOICTBE.

Memanpeomemmuovie pe3ynbmamul 0C80€HUA GbINYCKHUKAMU CPEOHell WIKONbl Kypca
Xumuu:

- UCNOb306aHUe YMEHUN M HABBIKOB PAa3IMYHBIX BUJIOB IMO3HABATEIHLHOU NEATEIHHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HAHMS  (CHUCTEMHO-UH()OPMAIMOHHBIM  aHANU3,
HAOIIO/IEHUE, W3MEpPEHUE, MPOBEICHUE JKCIEPUMEHTa, MOJCTUPOBAHUE, HCCIIEIOBATEIbCKAS
JESTENIbHOCTD) JUISl U3YUEHHS PAa3IUYHBIX CTOPOH OKPY>KaIOLIEH 1eHCTBUTENBHOCTH;
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- @1adeHue OCHOBHBIMU HWHTEIUIEKTYaJbHBIMH OIEpalusMHU: (OPMYIUPOBKA THUIOTE3BI,
aHaJIU3 U CUHTE3, CPABHEHHME U CUCTEMATH3allMsl, BbISIBIICHUE IPUUYNHHO-CIIEACTBEHHBIX CBSI3€H U
IIOMCK aHAJIOTOB;

- no3xHanue 0ObEKTOB OKPYXKAIOLIEro MUpa OT 00LIEro yepe3 0COOEHHOE K €TUHUYHOMY

- YMeHue TEHEPUPOBATh UJEU U ONIPEAEIATH CPEACTBA, HEOOXOAUMBIE ISl UX pealu3aluy;

- YMeHue ONPEAEIATh LeIH U 3a7a4ll 1eTeIbHOCTH, BEIOUPATh CPEACTBA Pealu3aluu LeIu
Y IIPUMEHATh UX Ha IPAKTUKE;

- UCNONIb306aHUe PA3INYHBIX HWCTOYHHMKOB JUIS IOJIyYEHMs] XUMHUYECKOW HH OpMaIuy,
NOHMMaHHUE 3aBHCHMOCTH COJIEpaHUA M (OPMBI NpEACTaBICHUA HHMOPMAIMH OT Iesei
KOMMYHHKAIIMU U aJipecaTa;

- YMeHue TPOAYKTUBHO OOIIATHCS M B3aMMOJCHCTBOBATH B IIPOIIECCE COBMECTHOM
NESTEeIbHOCTH, YYUTBHIBaTh MO3MLMU JAPYIrMX YYAaCTHMKOB JESATEIBHOCTH, 3((HEKTUBHO
pa3pemaTh KOHQIUKTHL;

- 20MOBHOCMb W CIIOCOOHOCTh K CAMOCTOSITEIbHON MH(OPMAIMOHHO-TI03HABATEIbHON
NEeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(MOpMAIHH,
KPUTUYECKH OLIEHUBaThb M HHTEPIPETUPOBATh HMH(OpMAIUIO, MOIYYaEMYI0 U3 Pa3IMUHBIX
HCTOYHUKOB;

- YMeHue UCMOJb30BaTh CPeICTBA UH(OOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH
(manee — UKT) B penieHMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3allMOHHBIX 3aJa4 C
co0uIroIeHEeM TpeGoBaHUI SPrOHOMUKH, TEeXHUKU 0e301acHOCTH, TMTUEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

- @laoeHue S3bIKOBBIMHU CPEACTBAMH, B TOM YHCIIE M SI3bIKOM XHMHHU, - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIK TOUKY 3PEHHUs, UCIIOJIb30BaTh a/IeKBATHBIE S3bIKOBBIE CPE/ICTBA,
B TOM YHUCJIE U CUMBOJIbHBIE (XUMHUYECKUE 3HAKU, (POPMYIIbI U ypaBHEHHUS).

Ilpeomemnvimu pezynomamamu A3y4€HUs XUMUHU Ha YIIyOJIEHHOM ypOBHE Ha CTYIIEHU
cpeaHero o01iero o0pa3oBaHus SBJISIOTCA!

1) 3nanue (nomumanue) XapaxmepHviX NPUSHAKOS BANCHEUWUX XUMUYECKUX NOHAMUU:
BEUIECTBO, XMUMHUUYECKUI DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE
Macchl, MOH, M30TOIbI, XUMHUYECKasl CBs3b (KOBAJECHTHAs MOJIApHAs M HEMOJIApHAs, HOHHaf,
METAJIJINYECKasi, BOJOPOAHAsA), MIEKTPOOTPULATEIbHOCTD, AJUNIOTPONHMS, BaJIEHTHOCTb, CTEIECHb
OKHCJIEHHS, MOJIb, MOJISIPHAsl Macca, MOJIAPHBIA 00bEM, BEIIECTBA MOHHOI'O, MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOJIUTHI U HEINEKTPOJIMTHI, IEKTPOIUTHYECKAs
JUCCOLMAIUs, TUIPOJIN3, OKHUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHUE,
AJIEKTPOJIN3, CKOPOCTh XUMHUECKOW peakLuH, KaTaJlu3aTropbl M KaTaiaus3, OOpaTUMOCTh
XUMHYECKHX pPEaKIil, XUMUYECKOE paBHOBECHE, CMEIIEHHWE PaBHOBECHSI, TEIJIOBOH 3(PdeKT
peaKkuMu, YriaepoJIHbId cKeneT, (YHKUMOHAJIbHAs Tpynmna, u3oMepHus (CTpyKTypHas U
IIPOCTPAHCTBEHHAs1) U TOMOJIOTUSI, OCHOBHBIE THIIbI (COEAMHEHMSI, Pa3IOKEHUs, 3aMEIEHUs,
oOMeHa), BuUAbl (TMJIPUPOBAHUS U JAETHIPUPOBAHUS, TUApATALlMM U JIETHJpaTallH,
MOJIMMEPU3AINHN U JIENOJTUMEPU3AINH, TOJUKOHACHCAUN U U30MEpU3alliY, KaTaTUTUYECKUE U
HEKaTaJIMTUYECKHE, TOMOTE€HHBIE M TETEePOreHHbIE) W Pa3HOBUJIHOCTH ((hepMEHTATHUBHBIE,
ropeHusi, aTepupuKalnu, KpeKuHra, puopMrUHra) peakliuii B HEOPraHu4ecko U OpraHun4eckon
XUMHUH, TIOJIUMEPBI, OMOIOTUYECKH aKTUBHBIE COSIUMHEHMS,

2) evisigNeHUe B3AUMOCEA3U XUMUYECKUX NOHAMuUL JUIl OOBSCHEHHS COCTaBa, CTPOCHWUS,
CBOWCTB OTAEIBHBIX XMMUYECKUX OOBEKTOB U SBJICHUH;

3) npumenenue OCHOBHBIX NONONHCEHUU XUMUYECKUX Meoputi: TEOPUU CTPOCHUS aToMa H
XUMHUYeCKON cBsA3H, Ilepuogmueckoro 3akoHa u Ilepmonnueckoil cHCTEMBI XUMHYECKHX
anemeHToB J[. 1. MenzaeneeBa, TEOpUHN 3IIEKTPOIUTUIECKON AMCCOLMALINH, IPOTOHHON TEOPHH,
TEOPUU CTPOECHMSI OPTaHUYECKUX COECIUHEHMM, 3aKOHOMEPHOCTEH XMMHUECKON KMHETUKU — JUIA
aHaJIM3a COCTaBa, CTPOEHHUS U CBOWCTB BEIIECTB U MPOTEKAHNUSI XUMHUECKUX PEaKIIHii;

4)  ymenue knaccuguyuposamv HEOPraHUYECKHE M OPraHWYECKHe BEIIeCTBAa IO
pa3IMYHBIM OCHOBAHUSM;

5) ycmanosnenue  63aumoceésnsell  MEXIy COCTaBOM, CTPOCHHEM, CBOMCTBAMH,
IPAKTUYECKUM IPUMEHEHUEM U TIOJyYEHUEM BaKHENIINX BELIECTB;

5



6) sHanue ocHo8 Xumuueckou HoOMeHKAamypbl (TPUBHAIBHON M MEXIyHApOJHOHN)
YMEHHUE Ha3BaTh HEOPraHMUYECKUE U OPraHNYECKHUE COEeAUHEHU 110 (popMyiie 1 Ha00O0pOoT;

7) onpedenenue: BAICHTHOCTH, CTCIICHH OKHCJICHUS XUMHUYECKHUX DSJIEMEHTOB, 3apsoB
MOHOB; BHMJIOB XMMMYECKHMX CBA3€H B COCIMHEHUSAX M THUIIOB KPUCTAIUIMYECKHX PEIIETOK;
IIPOCTPAHCTBEHHOI'0 CTPOEHUS MOJIEKYJ; THUIA THUIPOJIM3a M XapakTepa Cpeabl BOIHBIX
pacTBOpPOB  COJIEH; OKUCIMTENS M BOCCTAHOBMTENSA; OKHUCICHMS UM  BOCCTAaHOBICHUS;
IIPUHAUIC)KHOCTH  BELIECTB K Pa3IMYHBIM KJacCcaM HEOPraHMYEeCKUX M OPraHUYECKHX
COEIMHEHUI; TOMOJIOTOB U U30MEPOB; TUIIOB, BUIOB U PA3HOBUAHOCTEH XUMUYECKUX PEAKLIHUN B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUU

8) ymenue xapaxmepuszosamo: S-, p- u 0-37EMEHTEHI 110 UX HONOXKEHUIO B [lepronuueckoii
cucreme J[.. Menneneena; o0mue XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — METAIOB U
HEMETAJUIOB; XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHMYECKHUX
COCZMHEHUH B IJIaHE 00ILEro, 0OCOOEHHOTO U €AMHUYHOTO;

9) obvscHeHue: 3aBUCUMOCTH CBOWCTB XMMHYECKHX 3JEMEHTOB M UX COCIMHEHUI OT
nosioxkeHus sneMeHTa B Ilepmonnueckoit cucreme [I.M. MenneneeBa; npupoabl XUMUYECKOU
CB3M (MOHHOM, KOBAJEHTHOM, METANIMYECKOW, BOJOPOJHOM); 3aBUCUMOCTH CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEUIECTB OT MX COCTaBa M CTPOCHUS; CYLIIHOCTH MU3Y4YEHHBIX
BUJOB XUMHMUECKUX pEaKIHI: 3JIEKTPOJIUTHUECKOW JHUCCOLMAIMM, WOHHOTO OOMEHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX; BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaKuuy U Ha CMEIEHUE XUMUYECKOIO PABHOBECHUS; MEXAHU3MOB IIPOTEKAHUS PEAKLIUN MEXKIY
OpraHNYECKUMH M HEOPTAHUYECKUMU BEILIECTBAMY;

10) ymeHMe: COCTaBIATH YpPaBHEHHsS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMHA C
MIOMOIIII0 METOJIa DJIEKTPOHHOTO OajlaHca; MPOBOAUTH PACUYETHI M0 XUMUYECKHM (popMmynam U
YPaBHEHMSIM; IIPOBOIUTh XUMUYECKUI SKCIIEPUMEHT (J1aOOpaToOpHbIE U MPAKTUYECKHE PAOOTHI) C
coOmoieHreM TpeOOBaHMK K IMpaBHJIaM TEXHHUKH OE30MACHOCTH MIpU paboTe B XMMHUYECKOM
kabunere (1abopaTopun).

COLEPXXAHUE KYPCA

IIpoduiabhblii ypoBenn. 11 kiaace

Benymas unesa xypca xumuu 11 kiacca — €IMHCTBO HEOPraHWYECKOM M OpPraHUYECKOM
XUMHUHM Ha OCHOBE OOIIHOCTH TOHSATUH, 3aKOHOB M TEOpHUH, a Takke OOIMMX MOIXOAO0B K
KJIaCCU(UKALMU OPraHWYECKUX UM HEOPraHMYECKHX BEIIECTB U 3aKOHOMEPHOCTSM MPOTEKaHUS
XUMHYECKHX pEaKIuil MeXIy HUMHU. Takoe MOCTpoeHHEe Kypca oOIIeil XWMHU MO3BOJISET
MOJIBECTU y4YalIUXCs K MTOHUMaHUIO0 MaTePHAIbHOCTH U MIO3HABAEMOCTH €IMHOTO MUPA BEILECTB,
IOPUYHMH €ro KpacoyHOro MHOTrooOpasus, BceoOllel cBs3u siBiaeHui. B cBoro odepens, 3To Aaer
BO3MOXXHOCTh YyYalllUMCSl HE TOJBKO JIy4llle YCBOUTh XMMUYECKOE COJEpKaHHE, HO U IMOHSThH
POJIb M MECTO XMMHUU B CUCTEME HayK O IPUPOJIE.

Takoe mocTpoeHHne Kypca XMMHH IO3BOJIIET B IOJHOW Mepe MCIOJb30BaTh B O0yYEeHUH
OMNEpalli MBIIUICHUS: aHaJIU3 M CHUHTE3, CPAaBHEHHE W aHAJOTMI0, CUCTEMAaTU3alui0 |
00o011IeHHE.

OBLIAA XMMUA. 11 kaace

Crtpoenue atoma

AToM - cnmoxHas YacTHuI a AToM — cloxHas yactuia. JlokazarenbcTa
CIIO)KHOCTM  CTPOEHHMsI ~aToMa: KaToJHble M  PEHTICHOBCKHE JyuH, (oTodddexT,
paanoakTUBHOCTb. OTKpBITHE JJIEKTPOHA, NMPOTOHA W HeTpoHa. Moaenu cTpoeHus aroma
(Tomcona, Pesepdopna, bopa). Makpomup u wmukpomup. KBaHTOBO-MexaHudeckue
MPEJICTaBICHUS O CTPOCHUU aTOMA.

CocTOossHHME DIEKTPOHOB B aToMe. HyKIOHB: IPOTOHBI U HEUTPOHBI.
Hykmuaer. M300aper u  wusortombl. KBaHTOBO-MeXaHWYECKHME TIPEACTABJICHHS O TMPUPOJIES
anekTpoHa. [loHsTHe 00 351eKTpOHHON OpOUTAIN U IEKTpOoHHOM obnake. [IpaBuia 3anoaHeHus
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HHEPreTUYECKUX YpOBHEH M opOuTaneil osnekrpoHamu. [IpuHIMI MHHMMyMa »SHEPIUU.
DOneKTpOHHbIE KOH(GUTYpallMi aTOMOB M HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS aTOMOB
Xpoma, Menu, cepedpa u JIp.

BaneHTHB e BO3MOXHOCTHU aTOMOB XUMHUECKHUX B3IEMEHTOB.
BanentHble anekTpoHbl. BajeHTHbIE BO3MOKHOCTM aTOMOB XMMHUYECKUX  3JIEMEHTOB,
00yCIIOBJICHHBIE Pa3NUYHBIMU (akTopaMu. CpaBHEHHE MOHSITHH «BAJIEHTHOCTbY» M «CTEMEHb
OKHCIJICHUSD.

[lepumonumueckuin 3ako0H U llepuongumueckasds cucrtema
XuMUYecKkuX 3N eMeHToB J M. MenngeneeBa MU CTpOEHHUE aTOMa.
[Tpennocbuiku oTkpeiTHs Ilepuonuyeckoro 3akoHa. OTkpeiTHe 3akoHa. [lepBas dhopmynupoBka
[lepuonnueckoro 3akoHa. Ctpykrypa Ilepuomgmueckoit cuctembl 31eMeHTOB. COBpEMEHHbIE
MpEJICTaBICHUS] O XUMHUYECKOM 3yieMeHTe. Bropas ¢opmynupoBka Ileproguueckoro 3akoHa.
Ilepuonuueckass cucrteMa M CTpoeHUME aroma. PU3MYECKHI CMBICI MOPSAJKOBOTO HOMEpPA
3JIEMEHTa, HOMEpPOB TIpynnbel U nepuoxaa. [lepuogmyeckoe M3MEHEHHE CBOWCTB 3JEMEHTOB:
paauyca aroma, dJEKTPOOTPULATENBHOCTH. I[IpuyMHBI M3MEHEHMsSI METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOWCTB 3JIEMEHTOB B TpYIIAax U MEpUOJax, B TOM YHCIE€ U B OOJBIIMX.
Tpetpst dopmynupoBka Ilepumoamueckoro 3akona. 3HaueHue Ilepmoguyeckoro 3akoHa H
[lepuonnueckoi cUCTEMBI Ui PA3BUTHUS HAYKU M IOHUMaHUSI XMMUYECKOM KapTHUHBI MUpA.

Jemoncrpauuu. ®oroddpdexr. Karonnsie myun (31€KTpOHHO-TYUYEBBIE TPYOKH), MOJEIN
9JICKTPOHHBIX 00JIakOoB (opOuTaneil) pa3nuuHod QopMbl. Pa3nuuHble BapuaHTBI  TaOJMI]
[Tepuoanueckoit cucrembl xumudeckux snaemeHToB .M. MenaeneeBa. OOpa3ubl MPOCTHIX
BEILECTB, OKCUJOB U THUIPOKCUIOB JIEMEHTOB 3-TO MIEPUO/Ia U JEMOHCTPALIUS KX CBOMCTB.

Crtpoenue BemecTBa. JlucnepcHbie CHCTEMBI.

XumMuuyeckKkas cBA3b. EfuMHAasg nmpupoxga XUMHUUYECKONW CBI3MU.
[TonsiTe O XMMHUYECKOM CBS3M KaK MPOLECCe B3aMMOJCHCTBUS aTOMOB C 0Opa3oBaHUEM
MOJIEKYJI, HOHOB M paguKajoB. Buabl xumuueckodl cBsa3u. AMOpPQHBIE U KpUCTaNIMYECKUE
BeniecTBa. VoHHass Xxumudeckass CBsi3b. JIMMONBbHBIE MOMEHT cBA3M. (CBOMCTBAa BELIECTB C
MOHHOM KPUCTAININYECKON PEIIETKOMN.

KoBanenTHass cBs3b. MeTon BaJleHTHBIX CBA3ed B 0Opa3oBaHMM KOBAJIEHTHOM CBS3H.
DNEeKTPOOTPULIATEILHOCTh M PA3HOBUAHOCTH KOBAJIGHTHOM CBSI3U 10 ATOMY NPU3HAKY: MOJISIpHAs
u HenomsgpHas. Crnoco0 mepekpblBaHUs DSJIEKTPOHHBIX OpOMTaned W  KiIaccHupUKaus
KOBAJIEHTHBIX CBSI3€W MO 3TOMY NMPHU3HAKY: G- U T-CBSI3U. KpaTHOCTh KOBaJIEHTHBIX CBSI3E€H U MX
KJaccu(uKalus Mo 3TOMY NpPU3HAKy: OJMHApHAas, IBOWHAas W T.A. MexaHU3Mbl 00pa3oBaHUs
KOBQJIGHTHOM CBSI3M: OOMEHHBIM M JOHOPHO-aKIENTOpHBIA. Kpucrammmueckoe crpoeHue
BEIIIECTB C TUM THIIOM CBSI3H, UX (pU3HUECKHE CBOMCTRA.

Mertannnueckast CBsI3b U €€ 0COOEHHOCTH. PU3NYeCcKue CBOWCTBA METAJIIOB KaK (DYHKIIHS
METAJITIMYECKON CBSA3HM U METAITIMYECKON KPUCTAIUIMYECKON PELIETKH.

Bogoponnas cBs3p M MexaHM3M ee  oOpasoBaHMs.  MexXMOJeKylspHas U
BHYTPUMOJIEKYJISIPHAsE BOJOPOJHBIE CBs3U. DPU3NYECKHE CBOMCTBA BEIIECTB C BOJOPOJHOMN
cBs3b10. bronorndeckast poib BOAOPOTHON CBSI3U B OpraHU3AIMHN CTPYKTYP OUOMOJIMMEPOB.

'm6punuszanusga opbOburaned u reomMeTpuss Moiaekya Teopus
rubpuau3anuu. TUnsl ruOpUIN3auu IEKTPOHHBIX OpOuTaNeld U reOMeTpUsl OpraHMYecKux U
HEOPraHUYECKUX MOJIEKYIL.

Teopus cTpoeHUSI XUMHUUECKHUX COE€aUHEHHU W [Ipennocsinku
CO3JaHMSI TEOPUU CTPOEHUS XMMHUYECKUX COEIMHEHUH, CBE3]l €CTECTBOMCHBITATENIEH B T.
[Hmeiiepe. JluunoctHele kauectBa A.M. bByriepoBa. OCHOBHBIE TOJOXKEHHUS TEOPUU
XUMHYECKOTO CTPOEHUS OpPraHMYECKUX COEAUHEHMH M COBPEMEHHOM TEOPHHM CTPOEHUS.
W3omepust B opraHndeckoil XuMuu. B3anMHoe BiIMsSIHHE aTOMOB B MOJIEKYJIaX OPraHUYeCKUX U
HEOPraHMUYECKUX BEILECTB.

OcCHOBHbIE HaIpaBJIEHUS Pa3BUTHS TEOPUH CTPOCHHUS OpPraHUYECKUX COEeIMHEHUI
(3aBUCUMOCTb CBOMCTB BEILLECTB HE TOJBKO OT XMMHUYECKOIO, HO M OT MX 3JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS). NHayKInoHHbII u ME30MEpHBII 3¢ exThI.
CrepeoperyisipHOCTb.



JAnaleKTUYECKHUE OCHOBB OOMHOCTHU NBYX BEeIYIMUX TEeOpuUH
X U M " H. J{lnanekrnueckue ocHOBBI o0mHocTH [lepuonnueckoro 3akona /.M. MenneneeBa u
Teopun ctpoeHusi A.M. ByrtiepoBa B craHoBieHUH (pabOTHI MPEIIIECTBEHHUKOB, HAKOIJICHHE
($akToB, y4acTHe B Che3/1aX, PYCCKUM MEHTAJUTET), MpeacKa3aHnuu (HoBbIe dyeMeHThl — Ga, Se,
Ge 1 HOBBIE BEIIECTBA — U30MEPHI) U PA3BUTUU (TpH (HOPMYTHUPOBKH).

[TonuMeps OpraHMYeCcKHUEe MU HeoOpraHwudyeckue. [lonumeps.
OcHOBHbBIE TOHSATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMUHEHHUN: «MOHOMEpP», «IIOJUMEDPY,
«MAaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTEIEHb IOJMMEPU3ALUNY», «MOJIEKYJISIPHAS
macca». CriocoObl TOJY4YeHHs MOJIMMEPOB: PEAKIUH MOJIMMEPH3AlMUA M TOJUKOHICHCAIIUH.
CrpoeHre NOIMMEPOB: TIeoMeTpuueckas (GopmMa MaKpOMOJEKYyd, KpPUCTAUIMYHOCTh U
aMOp(HOCTh, CcTepeoperyasipHocTb. [lomumepsl opranudeckne M Heopranmdeckue. Kaydyku.
[Tnactmaccel. Bosnokna. buomonumepsl: Oenkn M HYKJIEHHOBBIE KHUCIOTHI. Heopranmueckue
HOJMMEPBl aTOMHOTO CTpPOEHHs (JUIOTPOMHBIE MOIUGUKAIMK YIIIepoa, KPUCTAILTMYECKUN
KPEMHHUH, CeJIeH U TeJULyp LIEIOYE€YHOT0 CTPOECHHUS, TUOKCH]L KPEMHHUS U JIP.) U MOJIEKYJIIPHOTO
cTpoeHus (cepa riacTudeckas u ap.).

HucnepcHb e cucTtTe M bl Ydctele BeniectBa U cmecu. Knaccupukanus
XUMHUYECKHX BellecTB 1o uucrtore. CocrtaB cMmeceil. PacTBopbl. PacTBopuMOCTh BelecTs.
Knaccugukanus pacTBOpoB B 3aBUCUMOCTHM OT COCTOSIHUS PacTBOPEHHOIO BEIIECTBa
(MONEKyIspHbIE, MOJIEKYJISIPHO-UOHHBbIE, HOHHbIE). THUIBI PACTBOPOB 1O COJAEPKAHUIO
pacTBOopeHHOro BeniecTBa. KoHLeHTpanus pacTBOpPOB.

[Tonstue «aucnepcHas cucreMay. Kiaccugukanus TuCepCHbIX CUCTEM B 3aBUCHUMOCTH OT
arperaTHOro COCTOSIHHMSI JUCIIEPCUOHHOM cpelbl M JUCHEepCHOM (as3bl, a Takke MO0 pazMepy
yactull. [ pyboauciepcHble CHCTEMBI: SMYJIbCHH U CYCIICH3HH.

PacuerHsble 3agaun. Pacuersl no xumuueckum Gopmyiam.

Pacdetsl, cBs3aHHBIE C TIOHATHIMH «MaccoBasi JOJs» U «O0OBEMHAasi JOJs» KOMIIOHEHTOB
cMmecH. Belunciienne MoasipHON KOHIIEHTpAlui pacTBOPOB.

JeMoHcTpanuu. Mojenu KpUCTAJUIMYECKUX PEHIETOK BELIECTB C Pa3JIMYHBIM THUIIOM
cBsA3ei. Monenu MOJeKyJl pa3InyHON reoMeTpUH. MoJenn KpUCTAINIMYECKUX PELLIETOK aiMasa u
rpadura. Mozenan MoJeKysl U30MEPOB CTPYKTYPHOM M MPOCTPAaHCTBEHHOW M3oMepuHu. Mozenu
KPUCTAIZIMYECKUX PELIETOK METAUIoB. Monaenu u3 BO3IYIIHBIX HIAPOB, OTPa)Karolne
TIPOCTPAHCTBEHHOE pACIONOXKeHHe SP°-, SP2-, SP-THOPHAHBIX OpOMTanell B MOJIEKynax
OpPraHMYECKUX Y HEOPraHMYECKHUX BEIIECTB.

Komnekuust mmactMacc U BoJIOKOH. OOpaslibl HEOPraHUYECKHUX IOJIMMEPOB:  CEpPbI
1acTHueckoi, ¢ocdopa kpacHoro, kBapua u j1ip. Monenu monexyn 6enxos u JJHK. OGpasub
pa3IUYHBIX cucTeM ¢ xuakon cpenoil. Koarymsmus. Cunepesuc. Opdext Tunnans.

JlabopaTopHbie ONBITBI. 3HAKOMCTBO C KOJUIEKIMSMM IUIIEBBIX, MEIWLHUHCKUX U
Ouosornueckux resueii u 3onei. [loxydeHue komtonHOTO pacTBopa xiaopuaa xeinesa (111).

XuMHYeCKHe peaKkium.

Knaccudpukanumsada XUMMHUYECKHUX pPEaKNUW B OPraHUYECKOH U
HEOpPraHUMUYEeCKONW XHUMHUHU. [IoHATHE 0 XUMUYECKON peakLUH, OTIINYNE €€ OT SAAEPHON
peakuuu. AJUTOTPOIHbIE U OJIUMOP(HBIE PEBPAICHHS BEIIECTB.

Krnaccudukanus peakuuii B HEOpraHM4eCKOH XUMHH IO YHUCIY U COCTaBy pearupyromux
BEIIIECTB (Pa3IoKeHUs!, COeTUHEHNS, 3aMellICHHsI, 0OOMEHa).

Knaccudpukanus XUMHUECKUX pEaKIMi B OpraHM4ecKod XHUMHHM (IPUCOEAUHEHHS,
3aMeILEHNs, OTLICTUIEHUS], U30MEPU3ALINN).

Krnaccudukanus peakuuii mo temioBomy 3QdekTy, nmo GazoBoMy COCTaBy, MO yYaCTHIO
Katanuzaropa. OOpaTHMble 1 HEOOpaTUMBbIE PEAKIIHH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pPEAKIMM U peakluu, UAylne 0e3 HW3MEHEHUs
CTENIEHEW OKUCIIEHHS JIEMEHTOB. MEeXMOJIEKYJIAPHbIE U BHYTPUMOJIEKYJISIPHBIE OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE peakuuu. Peaknuu nucnponopuuoHUpoBaHHs. MeToasl cocTaBiIeHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA: METO/I AJIEKTPOHHOTO OanaHca.



OCHOBHBIE TOHATUS XHUMHYECKOH TepMoanHamukH. TerutoBod s3¢ddext xummuueckont
peaknuu. 3akoH ['ecca m cienctBusi U3 Hero. Temmora (HTanbNMs) 00pa30BaHMS BEIECTBA.
TepMOXUMHUUYECKHUE PACUYETHI.

Ilonarue sHTponuu. Bropoe Hawano TtepmoauHamuku. CpoGoaHas sHeprus I'n6oOca.
PacueTsl caMONIpON3BOJIBHOTO IPOTEKAHUS XUMUYECKON pEaKIUu.

CKOpoOCTh XMMHUUYECKHUX peackxiu i [IpenMmer XuMUYECKOW KUHETHKH.
IlonsTHe cKOpoCTH XMMHYECKOM peaknuu. KuHeTndyeckoe ypaBHEHHE PEAKLMU U KOHCTaHTa
CKOPOCTM XMMHYECKOM peakuuu. PakTopbl, BIMAIOIIAE HAa CKOPOCTh XUMHYECKON PEaKLUHU
(mpupojga  pearupyrollMX  BEIIECTB,  KOHILIEHTpalMs,  TeMIEeparypa,  I[OBEPXHOCTh
COIIPUKOCHOBEHUS BEILECTB).

IlonaTe o KatajM3aTopax M Kartaju3e. [OMOI€HHBIM M TE€TEPOreHHBIM KaTaJu3.
DepMEHTBHI.

OO0paTUMOCTh XUMHYECKUX peaKUUuil. XUMHUYECKOE paBHOBECHUE.
OOpartuMble XUMHMUYECKHE peakluH, HW3MeHeHue sHepruu [ubGbca B oOpatuMoM mporecce.
XHWMHMYECKOE PABHOBECME M €ro JMHAMHYECKMM xapakrep. KoHCTaHTa XMUMHYECKOro
paBHoBecus. [Tpunnun Jle [llarense. Cmelmenne XUMUYECKOTO PABHOBECHS.

DONeKTpONUTHUUYECKAs]T AUCCOIUAIHU L. DICKTPOIUTHI U HEIIEKTPOJIUTHL.
ONEKTPOIUTHYECKAs AUCCOLMALNSA, MEXaHU3M JHUCCOLMALMKA BEUIECTB C PA3JIMYHBIMA BHIAMHU
cBsa3u. CunbHble M ciabble 37eKTpoiauThl. CTENeHb AUCCOLMAlMM M €€ 3aBUCUMOCTh OT
pasnnuHbIX (akTopoB. MonHoe npousBenenue Boabl. [lonstue pH. Bogopoauslii mokasarens.

I'u 1 p onu3. ['uaponus kak 0OMeHHBIH nporiecc. OOpaTUMBIi 1 HEOOPATHMBIH THIPOIH3
OPraHMYECKUX M HEOpPraHMYECKHUX BelecTB. [maposnns coseld. ['maponns opraHMYecKHx
COCIMHEHUN KaK XHMMHUYeckas OCHOBa oOMeHa BemecTB. I['uaponnz AT® kak ocHOBa
SHEPreTM4eckoro OOMEeHa B JKUBBIX OpraHu3Max. YCWIEHHE M IOJaBJIeHHEe OOpaTUMOro
TUIPOJIN3A.

Pacyernbie 3agauym. PacueTel 10 TEPMOXMMMYECKHM YypaBHEHUSAM. DBrluncieHue
TEIUIOBOTO 3(deKTa peakuuu Mo TernjaoTe oOpa3oBaHUs PEArupyIOLINX BELIECTB U MPOAYKTOB
peakuuu. Omnpenenenue pH pacTBopa 3agaHHONW MOJISIpHOW KOHIEHTpauuu. Pacuer cpenneit
CKOPOCTHM  peaklMW 1O KOHLUEHTPALMAM pearupyrolux BelecTB. BpluuciaeHus ¢
UCIOJIb30BAaHUEM TOHATHS «TeMIepaTypHbli K03((UIIMEHT CKOpPOCTH peakiun». HaxoxaeHue
KOHCTAHThl PABHOBECHUSI PEAKIMHU IO PAaBHOBECHBIM KOHIIEHTPALMSAM M OIpe/esIeHue MCXOAHBIX
KOHIEHTPALMH BEIIECTB.

JeMoHcTpanum. AJIIOTpOIHbIE NpeBpaileHus cepsl U (¢ocdopa. Peakuuu, uaymue c
o0Opa3oBaHueM rasza, ocajgka WId BoJbl. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B
HEOPraHMYEeCKON XUMUM (B3aMMOJEICTBHE LIMHKA C pacCTBOPAMU COJISTHOW KHUCIOTHI M cylibdara
meau (I1)). OxkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B OPraHUYECKOW XMMHH (OKHCIEHUE
anberuia B KapOOHOBYIO KHCJIOTY — pEaKlMsl «CepeOpsSHOro 3epKaia» WU peakuus C
rugapokcuaom wmeau  (Il), oxucneHwe oSTaHONma Ha MEAHOM Karanmuzarope). M3ydenue
3aBHCHUMOCTH CKOpPOCTH XHMHUYECKOH peaklIMd OT KOHLEHTPALMH BEUIeCTB, TEMIEpPaTypbl
(B3anMoOIeHiCTBIE THOCYJb(aTa HATPHUsI C CEPHOW KUCIIOTOI), MOBEPXHOCTH CONMPUKOCHOBEHUS
BEIIECTB (B3aUMOJIEHCTBUE COJITHOM KHUCJIOTHI C TpaHyjdaMH M THOPOIIKAMU AaJIOMUHUSA WIIU
nuHka). [IpoBeneHne KaTaIUTUUYECKUX pEeaKLUUN pasiIoKEHUs NEPOKCHIAa BOJOpOJA, TOPEHUs
caxapa, B3anMOJEHCTBHE HOJa U amoMuHUA. Koppo3us xkene3a B BOIHOM Cpesie ¢ ypOTPOIIMHOM
u 0e3 Hero. HabmroieHne cMelieHuss XMuMU4eCKOro paBHOBECHSI B CUCTEME:!

FeClz + 3KSCN « Fe(SCN)s + 3KCI

CpaBHEHHE DJIEKTPONPOBOAHOCTH PACTBOPOB JJIEKTPONUTOB. (CMEIIEHHNE PpaBHOBECHS
JUCCOLMAlMU cnabbIX KUcAoT. MHIuUKaTopbl M M3MEHEHHE MX OKpacKM B pa3HbIX cCpenax.
HoHHBIE peakluu U YCIOBUS MX MpPOTEeKaHus. I uaponan3 kapOoHATOB, CyIb()aToOB U CUIMKATOB
HIEIOYHBIX MeTasutoB, HuTpara cBuHia (Il) wim munka, xaopuaa ammonus. CepHOKUCIBINA |
(bepMeHTaTUBHBIN THIPOIU3 YIIIEBOJIOB.

JlaGopaTopHble onbIThI. Pa3nokeHune mepokcuaa Bogopoa ¢ momoripio okcuaa mean (11)
M KaTtanasbsl. 3HakOMCTBO ¢ kosuiekuued CMC, copepxamux 3H3UMBL. Peakiuu, uaymmue c
o0pa3oBaHMEM OCaJKa, ra3a WM BOJBI JJIS OPraHMYECKUX M HEOPTaHWYECKHX DIIEKTPOJUTOB.
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Paznmuunble cimywam rugposmsa coned. McciemoBaHue cpenbl  pacTBOPOB C  ITOMOUIBIO
WHIUKATOPHOU Oymaru.

IIpakTnyeckas padora Ne 1. CkopocTb XUMHUYECKHX PEAKINI. XHMUYECKOE PABHOBECHE.

IIpakTuyeckas padora Ne 2. PenieHue sKkcriepuMeHTaIbHbBIX 3a/1a4 110 TeMe «[ uapoaus».

BemecrBa u ux cBOMCTBa

Knaccudukanuus HeopraHnumueckuXx BellecTB. Bemecrsa npoctsie u
cinoxHble. braropoansie razpl. CpaBHUTENbHAS XapaKTEPUCTHKA ITPOCTHIX BELIECTB: METAJIJIOB U
HEMETAJJIOB, OTHOCHUTEIBHOCTh dToM Kilaccuduxamuu. CroXKHble BellecTBa: OWHApHbIE
COeMHEHUSs (OKCHU/IbI, TAJIOTCHUIBI, CYIbGUIBI U T.J.), THAPOKCHUIbI, COJIH.

[IoHsATHE O KOMIIJIEKCHOM COECIMHEHUH.

JIOHOpHO-aKIENTOPHOE  B3aUMOJICHCTBUE  KOMIUIEKCOOOpa3oBarened M JIMTaHIOB.
KoopannanuonHoe 4ucino KomIuiekcooOpasoBatens. BHyTpeHHss u  BHemHss — cdepa
KOMILJIEKCOB.

Juccounanus KOMIUIEKCHBIX COEOUHEHHH. [IpuMeHEeHMEe KOMIUIEKCHBIX COEIUHEHUN B
XMMUYECKOM aHAJIU3€ U B IPOMBILIIIEHHOCTH, UX POJb B IPUPOJIE.

Knaccudpumkanmnusa opraHmuyeckKkux BemecTB. Kiaccupukanus
OpPraHMYECKUX BEIIECTB IO CTPOCHUIO VYIJIEPOJHON IenH (AUMKINYECKHEe M IHKIMYECKUe,
HAaCBILICHHbIE U HEHACBILICHHbIE, KapOOLMKINYECKUE U TE€TEPOLUKINYECKUE, apOMaTHUYECKHUE
YIIEBOAOPOABI). YTIEBOAOPOIbI (aJIKaHBI, AIKEHBI, aJIKUHBI, ITUKIOAJIKAHBI, aJIKaJUEHbI, apeHbI,
raJIOrT€HONPOU3BOJHbIE  YITIeBOAOPOAOB). DyHKUIMOHAIBbHBIE TIpynnbl  (TUAPOKCHIIbHASA,
KapOOHUIIbHASI, KapOOKCHIIbHAS, HUTPOTPYIINa, aMUHOTPYINA) U KiIacCU(UKAIMs BEIIECTB IO
TOMY IIPU3HAKY.

M e T anns. Ilonoxenue meramioB B Ilepuoguyeckoii cucreme JI. . Menneneena.
OCoOeHHOCTH CTPOCHHUSI aTOMOB M KpUCTALIOB. [lommmopdusm. Obmme usnyueckue cBoiicTa
MeTauioB. PeppoMarHeTUKH, NapaMarHeTUKU U JUaMarHeTUKH.

DNEKTPOXUMHUECKUN psj HanpskeHUl MeTayuioB. CTaHIapTHBIN BOJOPOAHBIN AIIEKTPOI.
CranpapTHble 3JEKTPOJHbIE MOTeHUUanbl. OOImuMe XUMUYECKHE CBOMCTBA METaJUIOB!
B3aMMOJICIICTBHE C HEMETaJulaMu, BOJAON, OMHAPHBIMU COEAMHEHUSMH, KHCIOTAMHU, COJISIMHU.
B3anmoneicTBiue HEKOTOPBIX METANIOB C pacTBOpaMH Lienoueld. B3aumMmozeicTBue aKTHMBHBIX
METAJIJIOB C OPraHUYEeCKUMH coelnHeHUsIMU. OCOOEHHOCTH pPEaKIMil METalJIoB ¢ a30THOH U
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.

Koppos3us MerTaunnoB. [lorstue kopposun. Xumudeckass U JIEKTPOXUMHAYECKAST
KOPPO3Hs U CIIOCOOBI 3aIUThI METAIIOB OT KOPPO3UH.

O6mue cmocoOB NMOJNYYEHHUS METalJgoB MeTaubl B IPUPOIE.
OcHOBHBIE  CMOCOOBI  TONYYEHUS  METAUIOB  (MUPOMETAJUIyprusi, THAPOMETaJLUTyprus,
AIEKTPOMETAILTYPIHS ).

ONEeKTpOoan3 KaK OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIM MpOIECC. DJIEKTPOJIM3 PACIIaBOB
AIIEKTPOJIUTOB.  DJEKTPOJIM3 PACTBOPOB DJEKTPOJIUTOB C HWHEPTHBIMM M aKTHUBHBIMHU
anekTpoaaMu. Mcnonabp3oBaHue 27€KTPOIN3a B IPOMBILIUIEHHOCTH.

MeTtTannse THNaBHBX NDOATpYIDIL [lenoynble MeTabl, oOmIas
XapakTepUCTUKA Ha OCHOBE TMoJokeHUss B Ilepumonmueckon cucreMme osnemeHtos JI.H.
MenneneeBa u crpoeHus aromoB. [lomydenue, ¢uU3MYECKHEe W XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE IIEJIOYHBIX METAJUIOB U UX COSOUHEHMN. bepminuii, Marauii, me104H03eMeEIbHbIE
MeTaJlIbl, UX O0Ilas XapaKTepUCTHKa Ha OCHOBe mojokeHus B Ilepmommyeckoil cucreme
sanemenToB JI.M. MenneneeBa u crpoeHus atoMoB. Ilomydyenue, ¢usznyeckue M XUMHUYECKHE
CBOICTBA, MNPUMEHEHHUE IIEITOYHO3EMEIbHBIX METAIIOB M WX COCAUHEHUN. AJIFOMUHHIA,
CTpOEHHUE aToMa, GU3NUYECKUEe 1 XUMUUYECKHE CBOMCTBA, MOIyYeHUE U IPUMEHEHHUE.

MeTtanne MOOGOYHBIX NOJATDPY NN XapaKTepUCTHKA METAJUIOB MOOOYHBIX
HNOATPYIII IO UX IojokeHuto B Ilepmonmueckon cucreme [[.M. MeHneneeBa U CTPOCHUIO
aTOMOB.

Menp: ¢usuueckue M XMMUYECKHE CBOMCTBA, MOJYYEHHE U NpUMEHeHue. Baxueiimme
COEIMHEHUS MEH.
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du3nuecKue U XMMUYECKHUE CBOWCTBA, MOJy4CHUE U IPUMEHEHUE [IMHKA. XapaKTEPUCTUKA
BOKHEUIIINX COCTMHEHNN (OKCH/IAa U THIPOKCHA ITTHKA).

du3nuecKue 1 XMMUYECKUE CBOMCTBA, ITOIYyYEHUE U IPUMEHEHHE Xpoma. XapaKTEepUCTUKA
Ba)KHEHIINX coeauHeHnid (okcuaa W ruapokcuga xpoma (Il), muxpomaroB um XpomaToB
MIETOYHBIX MeTauioB). OcOOEHHOCTH BOCCTAHOBIICHHS JHUXPOMATOB B 3aBHCUMOCTH OT CPEIbI
pacTBOpOB.

dusnyeckue U XMMHYECKHE CBOMCTBA, IOJYyYE€HHWE UM NPUMEHEHHE Maprasua.
XapakTepucTUKa BaXHEWIUX COCIWHEHHWH: OKCHIOB, THUIPOKCUAOB, cojeii. OcobeHHOCTH
BOCCTAHOBJIEHMSI IEPMAHIaHATOB B 3aBUCUMOCTHU OT CPEJIbl paCTBOPOB.

HewmeTanns. [lonoxenue nemeramioB B [lepuonnueckoit cucreme [I.1. Menaeneena.
Oco0eHHOCTH CTPOEHUS ATOMOB M KPUCTAJIOB. AJUIOTPOIUS.

biaroposansie ra3ebl.

OxucnuTenbHble U BOCCTAaHOBUTENbHBIE CBOMCTBAa HemeTaiwioB. OOImas XapakTepUCTHKA
BOJIOPOJHBIX COeIMHEHUN HeMeTaiioB. OOImias XapakTepUCTHKa OKCHUAOB M THIPOKCHIOB
HEMETAJIJIOB.

lNanorensl. CTpoeHHEe aTOMOB rajoreHOB, UX CpaBHUTEIbHAs Xapakrepuctuka. CBONCTBa
IPOCTBIX BELIECTB, OOpa30BaHHBIX rajoreHaMu. OKUCIUTEIbHBIE CBOMCTBA TaJIOI€HOB.
["asioreHOBOIOPO/IBI, MX CBOMCTBA, CPABHUTENIbHAS XAPAKTEPUCTHKA. XJIOp U €r0 COCAUHEHUS,
HaxXO0XJEHUE B IMpPHUPOAE, IOIYYEHHE, CBOWCTBA, MPUMEHEHHE. XJIOPOBOAOPOJ U COJsHas
KHCIIOTa. XJIOPUBIL.

Xanbkorenbl. HaxoxpaeHue kuciaopola M cepbl B IPHUPOJAE, IOJyuy€HUE UX B
MPOMBINIICHHOCTH U Jabopatopuu. CBONCTBA KHCIOPOAa M CEPhl: alUIOTPOINUsi U (puU3HuecKue
CBOWCTBA AQJUIOTPONHBIX MOAM(DHUKAINN; OKHCIUTEIbHBIE CBOMCTBa KHCIOpOAa M CEpPHl B
peakuMsx C MPOCThIMH BellecTBaMH. BoccraHoButenbHble cBOWcTBa cepbl. OKHUCIEHHE
KHCJIOPOJIOM CJIOKHBIX BellecTB. OKUCIUTENbHbIE CBOWMCTBA 030HA. IIpuMeHeHue kucinoponaa u
o30Ha. lIpumenenue cepbl. CepoBOAOPOJ, HAXOXKIAEHUE B MPUPOJE, IOJIYYEHHE, CTPOEHUE
MOJIEKYJIbl M CBOWCTBa: (pusmueckne U xumuueckue. CepoBOJOpO/IHAS KHUCIOTAa U CYIb(QUIBL.
Oxcup cepsl (IV), ero cBoiictBa. CepHucTtas Kuciota u ee coiau. CepHas KUCI0Ta: pU3HUECKUE U
XUMHUYECKHE CBOMCTBA (OKUCIUTENbHBIE U OOMeHHbIe). [Ipumenenue cepHoit kuciaoThl. Comu
CEpPHOM KUCIIOTBHI.

Azor. Haxoxnaenuwe B mpupoje, nomxydeHue. CtpoeHue Moyiekyiabl. OKHCIUTENTbHBIE U
BOCCTAaHOBUTENIbHBIE CBOICTBA a3oTa. [IpumeHeHune a3ora. AMMHAaK: MOJIY4YEHHE, CTPOCHHE
MOJIEKYJIbI, CBOWCTBAa (OCHOBHBIE, PEAKIUU KOMILIEKCOOOPAa30BaHMsI, BOCCTAHOBUTEJIbHBIE,
OKHCITUTENbHBIE, pEaKIMM C OpraHWYeCKMMHU BEIIECTBAaMH M YIJeKucibiM raszom). Comu
aMMOHHMSI M MX HpuMeHeHue. OKCHIbl a30Ta, UX CTPOEHHE M CBOWCTBA. A30THas KHUCIOTA!
MIOJIy4Y€HUE U cBOMCTBA. HUTpaThI, MX TEPMUUECKOE pa3IOKEHUE.

®ochop. Haxoxnenue B mpupoje, moigydeHue. AoTponus v (U3MUECKHE CBONCTBA
Mogudukanuidi. OKUCIUTEeNbHbIE CBOWCTBA (pEakIMHM C MeTalylaMM) U BOCCTaHOBUTEIbHBIE
cBoiictBa (ochopa (peakmuu C rajoreHaMu, KHCIOPOJIOM, KOHIIEHTPHUPOBAHHOW CEPHOU U
a3oTHO kuciaoramu). Oxeun gocdopa (V). PochopHbie KUCIOTHI U UX COJIH.

VYrnepon. Haxoxaenue B mpupoje. AjutoTponus u GU3NYECKHE CBOKWCTBA MOaU(UKAIIAA
(moBTOpEeHHe). XUMHMYECKHE CBOWMCTBA YIJepoja: BOCCTAHOBUTENbHBbIE (B3aMMOJEHCTBHE C
raJjoreHamu, KHCJIOPOJIOM, Cepoi, a30ToM, Bojaoi, okcuaom menu (lI), KOHIEHTpUpPOBaHHOMN
CepHON M a30THOM KHCIOTaMH) U OKUCIUTENbHBIE (B3aMMOACHCTBHE C METaNIaMH, BOJIOPOJIOM,
KpemHuem™m, Oopom). Ilomydyenue, cBoOIcTBa M NpPUMEHEHHE OKCUIOB Yyriepoja. YToJjbHas
KHCJIOTA U €€ COJIN.

Kpemuuii. Haxoxnenue kpeMHUsI B IPUPOJIE U €ro MoJiyueHue. AJIJIOTPONHSI U CBOWCTBA
AUIOTPONHBIX MOAU(HUKAIMKA KpeMHHUs. BoccraHoBuTenbHble (peakuu C TaJoreHaMH,
KHCJIOPOJIOM, DPACTBOpPAMM IIleJIouel) W OKHUCIUTENbHbIE CBOMCTBa KpeMHHS (peakiuu C
Mmetainamu). [Ipumenenne kpemuus. Okcug KpeMHUs, KpEMHHUEBAs! KUCIIOTa U €€ COJIH.

Kucnorse opraHnumueckume M HeopraunwumyeckHue. Cocras,
KJaccu(uKauss M HOMEHKJIATypa HEOPraHWYeCKMX M OpraHudyeckux KuciorT. llomydenue
BOXHEHMIINX OpPraHMYECKUX M HEOPraHMYECKUX KHUCIOT. XUMHYECKHE CBOWCTBA (PEAKIMH C
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MeTaJlJIaMH, ¢ OKCUJIAMHU METAJIJIOB, C OCHOBAHUSIMH, C COJIAIMH, CO cnupTaMu). OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHON M a30THOM KHCJIIOT.

OcHOBaHMUS OpraHmuyeckue U Heopraunwuueckue. Cocras,
KJaccu(UKalusa, HOMEHKJIaTypa HEOPraHMYECKUX W OpraHudYecKuxX oOcHOoBaHUM. OCHOBHbBIE
CIIOCOOBI MTOJIyYEHUSI TUAPOKCUA0B METAIIOB (1LEI0YEH — peakMsIMU METAJUIOB U UX OKCHJOB C
BOJIOM, HEpacTBOPHMMBIX OCHOBAaHUU — peakiueid obmena). IlomyueHue ammuaka ¥ amMHHOB.
XUMHYECKHE CBOMCTBA OCHOBAHUM: IIE€NI0UEH (pEaKIUu C KUCIOTaMH, KUCIOTHBIMU OKCHJIAMH,
pacTBOpaMH COJIEM, C MPOCTHIMHM BEIIECTBAMH, C TaJOUJONPOU3BOJHBIMH YIJIEBOIAOPOIOB,
deHonom, KHpamH); HEPACTBOPUMBIX OCHOBAaHMHM (peakuuu C KHCIOTaMH, pPEaKLIuu
Pa3IoKECHUS ).

AMpoTepHBEe OpraHM4YecKHEe U HEOPraHUUYECKHUE COCAUHCHUS.
CrniocoOs1 nosryueHust aM(pOTEpHBIX COeTUHEHHH (aMPOTEpPHBIX OCHOBAHUN U aMHUHOKHCIIOT), UX
XUMHYECKHE CBOMCTBA.

'enerTnueckas cCBsA3b MEXJAY KJaccaMHM OPraHUUYECKHUX U
HEOPraHMUYECKUX COEAHUHEHHU M [JoHATUS «reHeTUYEeCKas CBI3bY» U «T€HETHUYECKUI
psaa». OCHOBHBIE MPU3HAKA T€HETHYECKOro psifa. [ eHeTHueckue psapl METalioB (Ha MpUMeEpe
KaJIbLUS U JKeJe3a) U HEMETAJUIOB (Ha MPUMEPE Cephbl U KPEMHHUSI) M IIEPEXOIHOTO AJIEMEHTa (Ha
npuMepe anoMuHMs). ['eHeThdyeckue psapl U TeHETUYEeCKas CBA3b B OPraHMYECKON XHUMUHU.
EnuHcTBO MUpa BelecTs.

PacuerHble 3agauu. Beruucienue Macchl uian o6beMa MPOTyKTOB PEAKIUH [0 U3BECTHOM
Macce WIM 00bEMy HCXOIHOIO BEILECTBA, COJEpKallero mnpuMecu. BrruucieHue wmaccsl
HCXOJIHOTO BEUIECTBA, €CJIM M3BECTEH IPAKTHUYECKUI BBIXOJ W MaccoBas €ro Jojs OT
TEOPETUYECKH BO3MOKHOTO. BhIUnCIEHHS 0 XUMUYECKUM YPaBHEHUSAM peakLUid, €CIM OJJHO U3
pearupyromux BeulecTB JaHo B u30bITKe. OnpenenaeHne MoJeKyIIpHOi GOpMyIbl BelecTBa 1Mo
MacCOBBIM JIOJISIM 3J1eMeHTOB. OnpezienieHre MOJIEKYIIPHON (POpMYyIIbl ra3000pa3HOTO BEIIECTBA
10 WM3BECTHOM OTHOCHUTEIBHOM IUIOTHOCTM M MAacCOBBIM JOJIAIM 3JEMEHTOB. HaxoxaeHue
MOJIEKYJISIpHOM ~ Qopmynbsl  BemiectBa 1o  Macce  (00beMy) MPOAYKTOB — CTOpaHUS.
KomOuHupoBaHHbIe 3a1a4u.

demoncrpauun. Komnexuus «Knaccudukaius HeOpraHMYECKUX BemiecTB». [lomydeHue
KOMIUIEKCHBIX ~OpPraHMYECKMX W HEOPraHWYEeCKUX COEOUHEHMM. JleMoHcTpamus CcyXux
kpuctayoryapatoB. Komnekuust «Knaccudukanuss opraHMyeckux —BemlecTB». Mojaenu
KPUCTANIMYECKUX pEleTOK MeTaioB. Koyulekuus MeTauioB ¢ pPasHbIMH  (PU3HYECKUMU
cBoiicTBamu. B3anmonelicTBre MeTaioB ¢ HeMeTallllaMH (LIMHKa C CEpOi, allFOMUHHUS C HOZIOM),
C pacTBOpaMM KHCJOT M miesioueil. ['opeHre MeTamuioB (LIMHKA, )KejIe3a, MarHus B KUCIOPOJE).
BzaumopeiictBe a30THOW M KOHUEHTPUPOBAHHOM CEPHOM KHUCIOT ¢ Menapto. Kopposus
METAJIJIOB B Pa3JIM4YHBIX YCJIOBUAX U METOABI 3aUThl OT Hee. Komnekuus pyn. Boccranosnenue
memu u3 okcuaa meau (I) yriem u BogopomoM. AnromuHOTepMus. B3anMoneiictue cynbdara
meau (1) ¢ sxkeme3som. CocraBieHHE TajJbBaHHYECKUX OSJIEMEHTOB. OJIEKTPOJIU3 PpacTBOpa
cynbdara mean (). OOpasibl MET0YHBIX METAIOB. Peakiys OKpaliMBaHus TUIAMEHH COJIIMHU
HIEJIOYHBIX MeTayuloB. B3aumoneiictBue nutus U Hatpus ¢ Bojgoi. OOpasubl metayioB A
rpymnmsl. BzaumoneiictBue Kaiblys ¢ BOJOW. ['opeHHe MarHus B BOJE U TBEPJIOM YTIIEKHCIIOM
raze. KauecTBeHHble peakluMu Ha KaTHOHBI MarHus, kambius, Oapus. Ilepexox xpomata B
auxpoMatr W oOpatHo. [lomyuenwe W wuccienoBanue cBoMCTB ruapokcuna xpoma (I1).
OxucauTeNnbHbIE CBOMCTBA JIuUXpomaTa Kainus. Mozenn KpUCTAJUIMYECKHUX PpELIETOK HOJa,
anMasa, rpaguta. B3peiB cmecu Bojopoia ¢ KHCIopojaoM (Tpemydero rasza). 'opeHue cepsl,
dochopa u yris B kuciopozae. OdecrseurBanue 6poMHON (MOJHOM) BOABI ATUIIEHOM. ["amoreHsl
(mpocthie BemecTBa). OKUCIUTEIbHBIE CBOMCTBA XJIOPHON BOJIBL. [loydeHue consHOM KHUCIOTHI
u ee cpoiictBa. [lomyuenue kucnopozna. IlonyueHne OKCHIOB TOpEHHEM IMPOCTHIX U CIOKHBIX
BellecTB. B3anmopeiicTBue cepbl ¢ MeTaiaMH (QIIOMHUHHEM, IIMHKOM, kene3oM). [lomyuenue
CepoOBOZIOPOZA M CEPOBOJOPOJIHONW KHUCIOTHI, J0KA3aTENIbCTBO HalWuus Cylb(UI-MOHA B
pactBope. CBoiicTBa cepHOM KUCIOTHI. [lomydeHue © paslioKEHHE XJIOpHUAa aMMOHMS.
[Mony4yenue okcuaa azota (IV) peakiiueit B3auMoaeHCTBHS MEHM C KOHIIEHTPUPOBAHHOMN a30THOM
kucinoToi. B3aumoneiicteue okcuna azora (IV) ¢ Bomoit. PasnoskeHue HuTpaTa HaTpHsl, TOPCHUE
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yepHoro nopoxa. ['openue dhochopa, pactBopenue okcuna pocdopa (V) B Boze u uccinenopanue
IOJy4eHHOr0 pacTBopa UHAMKaTopoM. Kosulekuus OpUPOHBIX COEOUHEHUH yriaepoja.
Kpucramummyeckue pemeTkd anmasa W rpagura.  AjpcopOuus  okcuaa asora  (IV)
aKTUBUpOBaHHbIM yriieM. Ilepexox kapOonara B ruapokapOoHaT u oOparHo. Kosutekuuun
OPUPOIHBIX CWJIMKATOB M TPOAYKUMH CHIMKATHOH MPOMBIIICHHOCTH. B3aumoneiictBue
KOHILIEHTPUPOBAaHHBIX A30THOM M CEPHOM KHCIOT, a TakKe pa30aBIE€HHON a30THOM KHCIOTHI C
Menblo. B3auMogelcTBue amMmMuaka ¢ XJOpPOBOJIOPOJIOM M BOJOM. B3ammopeinctBue pactBopa
THJIPOKCUAA HATpusi ¢ aM(OTEPHBIM THIAPOKCHIOM LMHKAa WM antoMuHUs. OcCyliecTBICHHE
IIPEBPALLCHMI:

1) Ca — CaO — Ca(OH), — Caz(POa)2

P — P05 — H3PO4 — Ca3(POa):
2) Cu — CuO — CuSO4 — Cu(OH)2, — CuO — Cu
3) C2Hs0OH

)
CoH4s — CH3COH — CH3COOH

l
CH,OH-CH.0OH

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu MpPEJCTaBUTENIEH pa3HbIX KIAcCOB
HEOPraHWYEeCKHX BEIIeCTB. DB3auMOAEHCTBUE MHOTOAaTOMHBIX CIIMPTOB M TJIIOKO3BI €
(enuuroBoii xuaxocteio. KauecTBeHHble peakuuu Ha uonbl Fe?* u Fe3*. Osmaxommenue c
oOpa3uamu MpeacTaBUTENIEd pa3HbIX KJIaCCOB OpraHUYECKUX BellecTB. B3aumonelicTtBue
METAJIJIOB C PacCTBOpPaMM KHUCJIOT U cojeil. O3HakoMIIEHHE ¢ KOoJIeKuuen pyd. Bzanmopelicteue
QIIOMHUHMS C PacCTBOpPAMM KHCIOT M wmienodei. [lomydenne m u3ydeHHe CBOMCTB TMAPOKCHAA
amomuHus. KauecTBeHHbIC peakiMu Ha KaTHOHBI Menu. Pasnoxenue ruapokcuna meau (I1).
Ilonyyenue wu wHcCcieqOBaHME CBOWCTB TMAPOKCHIA LHMHKA. KadecTBeHHBIE peakiuu Ha
raJJoreHn-uoHbl. O3HaKOMIJIEHHE C KOJUIEKLIUEH NIPUPOIHBIX COeIMHEHUH cepbl. KauecTBeHHbBIE
peakuuu Ha cynbQua-, cyabdur- u cynb@ar-annoHsl. KauecTBeHHas peakus Ha HOH aMMOHHSL.
KavectBennass peakuuss Ha QocdaTr-anuoH. [lomyyeHune yrieKucioro rasa B3auMOJECHCTBHEM
Mpamopa ¢ COJITHOM KHCIIOTOM M HCCIEAOBaHUE €ro CBOMCTB. KauecTBeHHas peakuus Ha
kapOoHaT-aHHOH. [lomydeHne KpeMHHEBOW KHUCIOTHI B3aMMOJEHCTBHEM pacTBOpa CHIIMKATa
HaTpHs C CWIBHOW KUCIIOTOW. PacTBOpeHHE KpEMHUEBON KHUCIOTHI B IEIOYH.

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

IIpakTnueckas padora Ne 4. Pemenue sKCrepUMEHTAIbHBIX 3a/ad 10 OPraHUYECKOU
XUMUH.

IIpakTnueckas padora Ne 5. PenieHne SKCIepUMEHTANBHBIX 3a/1ad 110 HEOPraHUYEeCKOn
XUMUH.

IIpakTuyeckass padora Ne 6. CpaBHEHHE CBONCTB HEOPraHMUYECKHX U OPraHHUYECKUX
COCIMHEHU.

IIpakTuyeckas padora Ne 7. ['eHeTnyeckas CBA3b MEKIAY KJIacCaMU HEOPTaHMYECKUX U
OpraHUYEeCKHUX BEILECTB.

Xumus 1 0011eCTBO

XUMHUS MU NPOHU3BOJCTB 0. XHMUYECKAs MPOMBIIIIEHHOCTb. XUMHAYECKASI
TexHojoruss. CpIpbe AN XMMHUYECKOM TNPOMBIIUIEHHOCTH. Boma B XuMudeckoi
MPOMBIIUIEHHOCTH. JHEPrus I XMMHYECKOro IpPOM3BOACTBA. HayuHble mnpuHIMIBI
XUMHYECKOTO MPOU3BOACTBA. 3alllUTa OKPYKAIOLIEH Cpelbl U OXpaHa TpyJa MPU XUMHUECKOM
npou3BoAcTBe. [Ipom3BOACTBO aMmmuaka M METaHOJAa B CPABHEHUH. bBHOTEXHOIOTHS.
Hanorexnouorus.

XHUMHASI U CeAbCKOE XO035AHucTB 0. OCHOBHBIE HANPABICHNS XUMHU3ALUU
CENIbCKOT0 XO03sicTBA. Y100peHHs M uX Kiaccu(uKkanuss. XUMHUYECKash MEIHOpaIUs I0YB.
[TecTunuapl 1 ux knaccuukanys. XMMU3alus )KUBOTHOBO/ICTBA.

XuMus U npobOnemMb OoXpaHB OKpyxatumeu cpeasl. OCHOBHbIC
(akTOpsl XMMHYECKOTO 3arps3HEHus OKpyxkaromed cpeabl. OxpaHa aTMocdepbl, BOJIHBIX
pPECYpPCOB, 3€MEIIBHBIX PECYPCOB OT XMMUYECKOT'O 3arpsi3HEHMUS.
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XUMHUS M MOBCEAHEBHAas XHU3Hb 4Ye€IoOBEeK a. Jlekapctea. Morowue u
YUCTSIINE CpeACTBAa. XHMMHYECKHE CpEICTBA THUTHMEHBI M KOCMETHUKH. MexayHaponHas
CHUMBOJIMKA II0 YXOAY 3@ TEKCTWJIBHBIMH M3AEIUAMU. MapKupoBKa Ha YIaKOBKaxX HUIIEBBIX
IPOAYKTOB U MH(OpMAIHsl, KOTOPYIO OHA CUMBOJIU3UPYET.

JlaGopaTopuble onbIThbl. O3HaKOMJIEHHE C O0pa3laMH CpEACTB OBITOBOM XUMHUU U
JIEKapCTBEHHBIX MpEenapaToB, U3y4eHUE MHCTPYKLHUM K HUM IO IPaBUIBHOMY U O€30IacHOMY
IIPpUMEHEHNIO. M3ydeHne MeXIyHapOAHOW CUMBOJIMKY 110 YXOZY 3@ TEKCTUJIbHBIMHU U3JEIUAMU
Y MapKMPOBKH Ha YIIAKOBKaX IUILEBBIX IPOYKTOB.

JemoncTpauuu. BugeopparMeHTsl 0 MPOU3BOACTBY aMMHMaka M MeraHoia. Craiiel u
Jpyrue BHUJEOMaTepHallbl, WUIIOCTpUpYIOLIMe OHo- u  HaHoTexHosoruu. Komneknus
«Munepanbubie ynoopenusi». Kosuekuus nectuuuioB. BuaeopparMeHTbI MO XHUMHUYECKOMH
MeJIMOpalMK [TOYB U XUMHU3ALMH )KUBOTHOBOZCTBA. BuieopparMeHTs! U cllaiiibl 3KOJI0rHYeCKOi
TeMaTuKu. JloMaHss, aBTOMOOMIIbHAS alTeYKH M anTedyka XuMuueckoro kabunera. Komekuus
MOIOIIMX U YUCTSAIINAX CPEACTB.

KpnTeplm OllecHMBAHUSA 3HAHUI Yuamuxcs

1. Ouenka ycTHOrO oTBETa

OT1MeTKa «5»:

- OTBET MOJIHBIA U MPABUIBHBI HA OCHOBAHMHM M3YyYEHHBIX TEOPHUH; MaTepHasl U3JI0KEH B
OTPENIETICHHON  JIOTUYECKOW  TOCIEIOBATEIIbHOCTH,  JIUTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSTCIbHBIMN.

OTBet «4»:

- OTBET TOJHBIA WU MPABUIBHBI HAa OCHOBAHWHM M3YyYEHHBIX TEOPHUH; MaTepHasl U3JI0KEH B
ONPENEICHHON  JIOTMYECKOW  MOCIHENOBATEIIBHOCTH, IIPM  3TOM  JOMYIIEHBI  JIBE-TPH
HECYIIECTBEHHBIE OLTUOKH, UCTIPABICHHBIE 10 TPEOOBAHUIO YUUTETIS.

Ormerka «3»:

- OTBET TOJIHBIA, HO MPHU ITOM JOMYIEHA CYIIECTBEHHAs OIMMOKA WM OTBET HETOJHBIH,
HECBSI3HBIMN.

OrmeTka «2»:

- TIpU OTBETE€ OOHAPY)XEHO HEMOHWMAHUE Y4YallUMCS OCHOBHOTO COJAEpKaHUS Y4eOHOTO
MaTepuaia Wid JOMYIIEHbI CYIIECTBEHHBIE OIMMOKH, KOTOPHIC YUAITUNUCI HE MOXKET HCIPABUTH

I[IPpU HABOAALIUX BOIIPOCAX YUUTCIIA, OTCYTCTBUC OTBECTA.

2. OueHKa IKCNePUMEHTATbHBIX YMEHUH

OreHKka CTaBUTCS HA OCHOBAaHWW HAONIOJCHUS 3a YYAlUMHUCS W IMHCBMEHHOTO OTYeTa 3a
pabory.

OT1merka «5»:

- paboTa BBINOJHEHA TMOJHOCTHIO M TPABHIBHO, CIETAaHBI IMPaBWIbHBIE HAOIIONCHUS U
BBIBOJIBI; DKCIIEPUMEHT OCYIIECTBIICH 1O IUIAaHy C y4ETOM TEXHUKH O€30MacCHOCTH W TIPaBHII
paboTHI C BEIIECTBAMHU M OOOPYJAOBAHHWEM; MPOSBICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMCHWSI,
MOJJIEP)KUBAIOTCA YUCTOTAa pabodyero MecTa M MOPSAMOK (Ha CTOJE, YKOHOMHO HCHOJIb3YIOTCS
PEaKTUBBI).

OTmerka «4»:

- paboTa BBIMOJIHEHA MPABWIBHO, CAENaHbl MpPaBUIbHBIC HAOMIOACHUS W BBIBOIBI, HO TPH
ATOM SKCIIEPUMEHT TMPOBEACH HE TMOJHOCTHIO WM JOMYIIEHBl HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BemecTBaMu U 000PYIOBAaHHEM.

Ormerka «3»:

- paboTa BBIMOJHEHA MPABUIILHO HE MEHEE YeM HAIOJOBHHY HIIM JOMYIEHA CYIIECTBEHHAS
omuOKa B X0Jie IKCIIEPUMEHTA B OOBSICHEHHH, B 0POpMIICHUN pabOThI, B COOIOICHUN TTPABUIT
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TEXHUKU 0€30MacCHOCTH Ha paboTe ¢ BElIeCTBAMU U 000pyIOBaHUEM, KOTOpasi UCIIPABIIAETCS MO
TpEOOBAHUIO YUUTEIIS.

OtrMmeTka «2»:

- JIONyIIeHbI ABe (1 60siee) CyIeCTBEHHbBIE OIMMOKHU B X0J1€: SKCIICPUMEHTA, B O0BSICHEHUH, B
opopmaennn paboOTh, B COOJIOACHWM NPaBWI TEXHUKH Oe3omacHOCTH Tpu pabore ¢
BCIICCTBAMH M OO0OPYJOBAaHHEM, KOTOPBIC Yy4YalUHCS HE MOXET HWCIPaBUTh JakKe IO
TpeOOBAaHUIO yYUTENs; paboTa HE BHINOIHEHA, Y y4allerocsi OTCYTCTBYET 3KCIIEPHUMEHTAIbHBIC
YMCHHSI.

3. OneHka yMeHH#i pemiaTh pacyeTHbIe 321249

OTMmeTKka «5»:

- B JIOTUYECKOM PACCYXJACHUU M PEIICHUH HET OLIMOOK, 3ajadya pelieHa palioHAIbHBIM
CII0co0oM.

OrMmeTka «4»:

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

Ormerka «3»:

- B JIOTUYECKOM PaCCY>KJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIECTBEHHAs
OImMOKa B MAaTEMAaTUYECKUX pacyerax.

OtMmeTka «2»:

- MMEETCSl CYIIECTBEHHBIC OIIMOKH B JIOTUYECKOM PACCYKJIEHWU M B PEIICHUH WIH

OTCYTCTBHEC OTBCTA HAa 3alaHUC.

4. OueHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT

OrmeTka «5»:

- OTBET TOJIHBIY U TIPaBUJIHHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIIHOKa.

Ormerka «4»:

- OTBET HETOJIHBII UK IOMYIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Ormerka «3»:

- pa0oTa BBINOJHEHA HE MEHEE YeM HAroJIOBHUHY, IOMYIIEHA OJIHA CYIIECTBEHHAs OMMOKa U
MIPU DTOM JIBE-TPH HECYIIECTBEHHBIE OINOKH.

OrmeTka «2»:

- paboTa BBHIMIOJHEHA MEHbBIIE YeM HAMOJOBUHY WU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX
omuOOoK uin paboTa He BBITIOJTHEHA.

[Ipu olleHKE BBHITIOJIHEHHUS] MHUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOIUMO YYHTHIBATH

TpeOOBaHUS €IMHOTO OpPOrpapuUuecKoro pexuma.

5. Ouenka TecToBbIX padoT

TecTpl, cocTosiue U3 MATH BOMPOCOB MOXHO HCIOJIB30BATH IMOCIE HM3YYEHHS KaKOTrO
Mmatepuana (ypoka). Tect u3 10—15 BompocoB UCHOIB3YeTCS sl IEPUOAUYECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHUM UCIIONIB3YETCS CIIEAYIOIas IIKaia:

JUISL TeCTa U3 ISITH BOTIPOCOB

* HET OIMIMOOK — OLIEHKA «5»;

* 0JIHa OIIMOKa — OIIEHKa «4»;

* IB€ OIIHUOKH — OIICHKA «3%»;

* TpU OIIMOKH — OIIEHKA «2).

J1st Tecta u3 30 BOIPOCOB:

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

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

* 13—18 mpaBWIBHBIX OTBETOB — OIICHKA «3»;
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* MeHbIIE 12 NpaBMWIBHBIX OTBETOB — OLIEHKA «2)

PexomenayeMasi oTMeTKA 32 IPOBEPOUYHbIE PA0OTHI

«5» - 87-100% (BBICOKHI1 YPOBEHB)

«» - 66-86% (onTUMAIIBHBIN YPOBEHB)

«3» - 42-65% (ynoBneTBOpUTEIbHBIA YPOBEHD )
«2» - 2-41% (HEeyAOBIETBOPUTEIIbHBINA YPOBEHB)

«1» - 0-1% (He BBITIOTHEHO)

KaneHnpapHo-TtemaTuyeckoe nnaHMpoBaHue
ypokoB xumum B 11 knacce (Npo¢unbHbIN YPOBEHbD)

» Yueonaa Jama Jama OcHogHble 6UObL OessmeSIbHOCIU
- Hedens Tema ypoxa oodyuarowuxcs
YpoKa (nnan) (¢paxm) . .
(YH) (Ha ypoeHe yueOHbIX Oelicmeuil)
Tema 1. Ctpoenue atoma (9 yacoB)
1 1 YH CTpoeHI/Ie aToMa AprymeHTHUpOBaTh IOHUMAHUE CIIOKHOTO
CTPOCHHUS aTOMa U COCTOSTEILHOCTH
Pa3IMIHBIX MOJEIICH, OTPaXKAIOIINX 3TO
CTpocHHUE. XapaKTepU30BaTh
KOPITYCKYJISIPHO- BOJTHOBOW JTyalTu3M
gacTul MuUKpomupa. Habmronats u
OTIMCBHIBATH XUMHUUYECKUI SIKCIIEPUMEHT C
MTOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUHU
2 1 VH CTpOCHI/Ie aTOMHOTO Si/Ipa. XapaxkTepu30BaTh CTPOCHHE ATOMHOIO
W3otombl. Sneprble siipa U HyKJIOHBL. JlaBaTh COBpeMeHIioe
OTIpeJIeNIeHNE TIOHATHUS «XUMUYECKUI
peakuuu
aneMeHT». PazniuaTh HyKINAbL, H300apbl
Y U30TOIIBI
3 1 VH CocToguue JJIEKTPOHA B XapakTepu30BaTh COCTOSIHUE AJIEKTPOHA B
atome. KBaHTOBEIE YHCIIA atoMe. O000IATh TOHATHS «OPOUTAIE)» U
«AJEKTPOHHOE 00JIAKO»
4 2 VH CTpoeHI/Ie 3IIEKTPOHHBIX XapakTepu3oBaTh CTPOCHUE HJIEKTPOHHBIX
060JI0YEK ATOMOB. 000JI0YCK aTOMOB M OTPaXKaTh HX HA
DNEKTPOHHBIE I MUChME C MOMOILBIO ANEKTPOHHBIX U
JIEKTPOHHO- Tpaduaeckux Gopmyin
Z-)HGKTpOHHO-l“pa(I)I/I‘-IeCKI/IC
bopMyIibl
(KoH(uUrypaum).
5 2 VH BaneHTHBIC BO3MOKHOCTH | XapaKTepHU30BaTh BAJICHTHBIC
ATOMOB XMMHUECKHX BO3MOYXHOCTH aTOMOB XUMHUYECKHUX
3JIEMEHTOB, 00YCIIOBICHHBIC PA3TUYHBIMU
SJICMCHTOB ¢dakxTopamu. CpaBHUBATH MOHATHUS
«BAJICHTHOCTb)» U «CTEHEHb OKUCIICHUS
6 2 VH OTKpBITI/Ie )II/I XapakTepu3oBaTh IMMyTH CTAHOBJICHUS
MeH1eeeBbIM Hay4YHOU T€OpUHU Ha MPUMEPE OTKPBITUS
[Tepuoanueckoro 3akoHa. HepHoziiecioro saKota.
YcraHaBiIMBaTh 3aBUCUMOCTD MEXKITY
KOJIMYECTBEHHOU (OTHOCUTEILHOM
ATOMHOHN Maccoi) XapaKTepUCTUKON
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XUMHUYECKOT0 AJIEMEHTa U €T0
rojiokenreM B Tabauue . W.
Menneneena.

3 VH

[Tepuoanueckuii 3aK0H U
CTPOEHHE aToOMa

XapakTepu3oBaTh pa3BUTHE HAyYHOU
TEOpHUH Ha MPUMEpE YTOUHEHUS
¢dopmynupoBok [leproanueckoro 3aKoHa.

3 VH

3aBHCHUMOCTH CBOICTB
3JIEMEHTOB U COCAMHCHUI
OT X ITOJIOJKCHHS B
Ilepuonnueckoi cucreMe.
3HaucHME
Ilepuonnueckoro 3akoHa

YcTaHaBIMBaTh 3aBUCUMOCTb MEXKIY
CTPOEHUEM aTOMa XUMHUUECKOTO JIeMEHTa
u ero nojoxenueM B Ilepuoanueckoit
CHUCTEME XUMHUYECKUX HJICMEHTOB

J. . Menpaeneepa. OnuchIBaTh
MEPHOANIECKOE H3MEHEHUE CBONCTB
3JIEMEHTOB: paJHyca aToMa,
NIEKTPOOTPUIATEIEHOCTH.
ApryMeHTHUpOBaTh 3aBUCUMOCTb CBOMCTB
3JIEMEHTOB M COCTMHEHHUH OT UX
nonoxenns B [lepuoandeckoii cucreme.
IIporuo3upoBaths CTpoeHHE aTOMa U
CBOMCTBA XMMHYECKHX DJICMEHTOB U
00pa3oBaHHBIX UMH COETMHEHUHN OT UX
noJio>keHus B Ilepuoanueckoit cucreMe.
XapakTepu30BaTh 3HAUCHHUE
[Teproanaeckoro 3aKoHa

3 VH

KonTposbnas padora
Ne 1 o reme «CtpoeHue
aToMa»

ITpoBoanTh pedurekCHio COOCTBEHHBIX
JOCTHKECHUH B U3YUYCHHU CTPOCHHMS
aToma.

AHanM3upoBaTh PE3yabTATH KOHTPOIBHOM
paboTHI M BBICTPaNBaTh MyTH JOCTHKECHHS
JKEIIAEMOT'0 YPOBHS YCHEITHOCTH

Tema 2. Ctpoenne BemecTna. Jlucnepcubie cucrembl (15 yacoB)

10

4 YH

XHUMHYECKas CBA3b

XapakTepu3oBaTb XUMUYECKYIO CBSI3b KaK
IpoIEecC B3aUMOACHCTBUS aTOMOB C
00pa3zoBaHNEM MOJIEKYJI, HOHOB H
pafuKaioB.

KiaccudunupoBaTts XuMH4IEeCKHE CBSI3H.
VYcTaHaBNIMBaTh 3aBUCUMOCTD MEXKIY
TUIIOM XUMHUUYECKOU CBS3U U TUIIOM
KPUCTAJIINYECKON PEIIETKU

11

4 YH

HNonnag cBsa3n

XapakTepu30BaTh HOHHYIO XUMUYECKYIO
CBSI3b.

IIporHo3upoBaTh CBOKWCTBA BEUIECTB C
HMOHHOM KPUCTAJUIMYECKOM PELIETKOM.
KnaccudunupoBaTs HOHBI 10 pa3INIHBIM
IpHU3HAKaM

12

4 VH

KoBaneuTtHas cBs3b

XapakTepHu30BaTh KOBAJIEHTHYIO
XUMHYECKYI0 cBsi3b. Kiaccuduimpoats
9TOT TUII CBS3H MO Pa3HBIM OCHOBAHHSIM:
— M0 EKTPOOTPHULIATENLHOCTH;

— 10 cr1oco0y MepeKphIBaHus
3JIEKTPOHHBIX OpOHTAJIEH;

— I10 KPaTHOCTH;

— 10 ME€XaHU3My 00pa3oBaHus

13

5VYH

Merannuueckas CBI3b

XapaKkTepru30BaTh METAIUIMYECKYIO
XMMHUYECKYIO CBsI3b. Y CTAHABIMBATD
3aBHCHMOCTB MEXAY (PH3HIECKUMH
CBOMCTBaMH METAJUIOB U METAJUINYECKOU
KPUCTAJIIMYECKON PEIIETKOM

14

5VYH

Bonoponnas cBs3b

XapakTepu30BaTh BOIOPOAHYIO
XHUMUYECKYIO cBsi3b. Knaccupunuposars
9TOT THUII CBSI3U. PackphiBaTh
OHMOJIOTMYECKYIO POJIb BOJIOPOJHOM CBS3U
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B OpPTaHU3AINH CTPYKTYp OHOTIOINMEPOB

15

5VYH

IIpocTpaHcTBEHHOE
CTPOEHHUE MOJIEKYJI

Ha ocHoBe BHYTpUIIpEIMETHBIX CBS3EH C
OpPraHMYeCcKOW XUMUEH OCYIIECTBIISTh
MIEPEHOC CBEICHIH O THOPUAN3ALNU
ANEKTPOHHBIX OpOuTajei u Ha
HEOpraHUYECKUE BEIIeCTBA.
YcTaHaBnMBaTh 3aBUCUMOCTh MEXTY
TUTIOM THUOPUIN3ALUH FTEKTPOHHBIX
opOwuTaNeil ¥ reoMeTpUel OPraHMYSCKUX U
HEOPTaHMYECKUX MOJIEKYI

16

6 YH

Teopust crpoeHus
XUMHUYECKHUX COCIUHEHUN

17

6 VH

OcHOBHbIE HaNpaBICHUS
Pa3BHUTHUS TEOPUU
CTpOCHUS

DopMynIUpOBaTh OCHOBHBIE MOJIOKEHHS
TEOPUH XMMUYECKOTO CTPOCHUS
OpPraHUYECKHX COCTUHEHUN U
COBPEMEHHOW TEOPHUU CTPOEHUS U
MOJATBEPIKIATh UX MPUMEPAMH U3
OpraHUYECKON U HEOPraHMYECKON XUMUU.
XapaKkTepH30BaTh SBIECHHE U30MEPUH U
HMOATBEPIKIATh €€ MPUMEPAMH U30MEPOB
W3 OpraHUYecKON XHWMHHU. Y CTaHABIUBATh
3aBUCHUMOCTH CBOIICTB OPraHUYECKUX U
HEOPTraHUMYECKUX BEIECTB OT B3aUMHOI0
BIIMSIHHS aTOMOB B MOJIEKYJIax.
XapakTepHu30BaTh 3aBUCUMOCTh CBOICTB
BEIIECTB HE TOJIBKO OT XUMUYECKOT0, HO U
OT UX DJIEKTPOHHOTO H
MPOCTPAHCTBEHHOTO CTPOeHUs. OOBICHATH
CBOMCTBA MOJIEKYJI OPTaHUYECKUX
BEIIECTB KaK (pyHKINIO HHAYKIIMOHHOTO H
Me30MepHOro 3¢ dexron

18

6 VH

Cemunap
«/InanekTrnyeckue OCHOBBI
OOIIIHOCTH ABYX BEIYIINX
TEOPUM XUMHUK)

[IpoBomuTh pediercuio coOCTBEHHBIX
JIOCTHKEHUH B U3yUYEHUU TEOPUH
CTPOEHMS BELIECTB. Y METh
apryMEHTHUPOBATEL CBOIO TOYKY 3PEHHUS 11O
mpobiaeMaTuKe ceMUHapa B Ipolecce
JIACKYCCHUH

19

7YH

HOJ'II/IMepLI OpraHHU4YC€CKUC
N HCOPraHNM4YCCKUC

20

7YH

HOJ'II/IMepLI OpraHHU4Y€CKUcC
N HCOPraHN4YCCKUC

XapakTepu30BaTh YHUBEPCAIbHBIN
XapakTep MOHATHS IIOJTUMEPBD» IS
OPTaHUYECKUX M HEOPTaHUUECKUX
BEIIECTB, KJIACCU(HUIMPOBATH UX U
apryMEHTHPOBaHHO PACKPbIBATh UX POJIb B
JKMBOM M HEXUBOU MPUPOJIE U )KU3HU
YeJIoBeKa

21

7VYH

YucTele BellecTBa U
cMecu. PactBopel

XapakTepu30BaTh YNCTHIE BELIECTBA U
cmecu. KimaccuduuupoBaTs XuMHU9IecKue
BEILIECTBA 110 YHCTOTE PACTBOPOB B
3aBUCHMOCTH OT COCTOSTHHS
PacTBOPEHHOTO BEILIECTBA
(MoNeKyIIsIpHBIE, MOJIEKYJISIPHO- HOHHBIE,
noHHbIe). OnepupoBaTh
KOJINYECTBEHHBIMHU XapaKTEPUCTUKAMHU
COJICp’KaHMsl pACTBOPEHHOT'O BELIECTBA

22

8 VH

ITonsiTHE O TUCTIEPCHBIX
CUCTEMAX, UX
KJ1accupuKauus u
3HA4YCHUE

XapakTepu30BaTh JUCIEPCHBIE CHCTEMBI.
Kiaccudunuposars ux. PackpsiBaTh poib
JUCTIEPCHBIX CUCTEM B IIPUPOJE, HA
NPOM3BOJICTBE U B ObITY. [IpoBOANTS,
HaOJII0aTh M OMMCHIBATH XMMUUECKHN
9KCHEPUMEHT C ITOMOIIBIO POIHOTO S3bIKa
U SI3bIKA XUMUH

23

8 YH

O060061eHNE U
cUCTeMaTH3alus 3HaHUH
10 TEME

0O06001maTh U CUCTEMATU3UPOBATH
CBEJIEHMS O THUITOJIOTUH XUMUYECKHAX
CBsI3ell M KPUCTAJUTHYCCKOM CTPOCHHUHU
BEIIECTBA, O YNCTHIX BEIIECTBAX M CMECAX

24

8 YH

KonTpouabnas padora

[IpoBoauTh pedhIeKcHio COOCTBEHHBIX
JIOCTH)KCHUH B U3YYCHUH CTPOCHUS

18




Ne 2 o Teme «CtpoeHue
BellecTBa. JlucnepcHoie
CHCTEMBI U PaCTBOPBI»

BEIIIECTBA, YICTHIX BEIIECTB U CMECEH.
AHaTU3NPOBATh PE3yIbTATHl KOHTPOIBHOM
paboTHI ¥ BRICTPAauBaTh ITyTH JOCTHKCHHUS
JKEJIAeMOT0 YPOBHS YCHCITHOCTH

Tema 3. Xumuueckue peaknuu (21 yac)

25 9 VH KJ'IaCCI/I(bI/IKaI_[I/I}I XapakTepu30BaTh NPU3HAKA XUMUYECKHUX
XUMHYECKHX PeaKLHii 1o peakiuii. OTINYATh UX OT SACPHBIX.
XapakTepu3oBarth siIepHbIC PEAKIUH U
HHUCITy 1 cOCTaBy OTpaxaTh ITY XapaKTEPUCTHUKY HA MTUCbME
pearupyromux BeIECTB U | ¢ nomomnipio ypaBHEHHiA.
JPYrUM NpU3HAKaM KitaccuduippoBaTs XuMHYIECKUE PEAKIIUH
26 9 VH Krnaccudukanus TI0 YMCIy M COCTABY PEarupyromux
XUMHUECKHX Peakiuii 1o BEILECTB U APYTHM MPHU3HAKAM.
VcraHaBnuBaTh 00IIee U Pa3IuIHOE IS
Hucity 1 CoCTaBy JIAHHOH KJIAaCCU(DUKAIIUK B OPTraHUYECKOM
pearupyromux BEIECTB U | y yeopranmueckoit xumun. [IpoBoguTE,
APYyruM Ipu3HaKam HaOJIIOATh U ONMCHIBATH XMMUYECKUI
9KCIIEPUMEHT C MTOMOIIBIO POHOTO SI3bIKA
U SI3bIKA XUMUH
27 9 VH Knaccmbnxaum{ XapakTepu3oBaTh OKUCIUTEIBHO-
XUMHYECKHX PEAKLHH 10 BoccTtaHoBUTeNbHBIE peakiyn (OBP).
o Knaccupumuposars OBP. CocraBnsath
MSMCHCHHIO CTCIICHEN YpaBHEHHsI OKHCITUTEIHHO-
OKHCJICHHA aTOMOB BOCCTAHOBUTEIBHBIX PEAKIHI METOIOM
28 10 YH Krnaccudukanus 3JIEKTPOHHOTO GaNaHCca ¥ METOIOM
XUMHUUYECKUX peaKHHﬁ oo nonypeaxunﬁ. Ha6J'IIOL[aTI> U OIINUChIBATH
Y p—_— XAMHUYECKHH SKCTIEPHUMEHT C TIOMOIIIBIO
OKHCIICHILS. ATOMOB POJIHOTO SI3BIKA U S3BIKA XUMUHU
29 10 YH TeroBsie 3¢ exTsl U XapakTepH30BaTh Hayana
IIPYMHBI IPOTEKAHHS TepMouHaMuKu. OTpakaTh Ha IHCHME
. TEPMOXUMHUYECKHE PEAKINU U
XUMHUYCCKUX PCAKIINHU
MPOU3BOJIUTH PACYCTHI HA UX OCHOBE.
30 10 YH Temnosbie oppexTsl 1 [TpOrHO3MPOBATH BO3MOKHOCTh
MPUYUHBI IPOTEKAHUSI MPOTEKAHUsI XUMUIECKOU peaKinu
XAMHYECKUX PEaKui
31 11 VH CKopoCTb XMMHUYECKOM XapaxkTepu30BaTh CKOPOCTh XUMHUYECKOH
peaKLuy PeaKLyiit i yCTaHABIHBATD 3aBHCHMOCTD
v MEKTY 9TOM BEIUYUHOMN U pa3InIHBIMH
32 11 VH CKOpOCTh XUMUYECKOI (baKTOPaMH: PHPOJIa PearupyIONIX
peaknun BELIECTB, KOHIEHTPALIUS, TEMIIEPaTypa,
MOBEPXHOCThH COMPUKOCHOBEHHS BEIIECTB.
W3y4arh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUK OT 3TUX (PAKTOPOB
MyTeM HaOIIFOICHUS U OTIHCAHHUS
XAMHYECKOTO 3KCIIEPUMEHTA C TIOMOIIIBIO
POJIHOTO S3BIKA M SA3BIKA XUMUHU
33 11 VH Karanuz u katanu3aTopbl | XapaKkTepu3oBaTh KaTalus 1
KaTaIN3aTOPhI KaK CIIOCOOBI YIIPABICHHUS
CKOPOCTBIO XMMHUYECKOH peakluu.
ITpoBoKTH, HAGIIOAATE M OMKMCHIBATH
XUMHUUYECKHI IKCIEPUMEHT C TOMOIIBIO
POJIHOTO SI3BIKA U SI3bIKA XUMUHU
34 12 VH XUMHUYECKOE pABHOBECHE XapakTepu3oBaTh XUMHYECKOC
35 12 VH XUMHUECKOE PABHOBECHE PaBHOBECHE U MIPOTHO3UPOBATH CIIOCOOBI
ero cMmernienust. Habmo1aTh U OMUCHIBATE
XUMHUUYECKHI IKCIEPUMEHT C TOMOIIBIO
POJIHOTO SI3BIKA U SI3bIKA XUMUHU
36 12 YH Pemenne pacueTHbIX 3aqau | Pemars PacHueTHEIC 3a/1a4H 110
XHUMHYECKON KHHETHKE
37 13 VH IMpakTnyeckas paéora [TpoBoauTH, HAOIIOIATH M OMTUCHIBATH

Ne 1. CkopocTb

XAMUYECKUN OKCIICPUMEHT C ITOMOIIBIO
POAHOTO A3BIKA MU A3bIKA XUMHWU.
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XUMHUYECKUX PEAKIIUM.

XUMHUYECKOE pABHOBECHE.

CoOurroiaTh ipaBHiia TEXHUKH
Oe3omacHOCTH

38

13 VH

DNEeKTPOIUTHYECKAS
JCCOLMaLus

OnpenesnsaTh MOHATHUS «QIEKTPOIHTHI,
«CHEDIEKTPOJIATHI», «3JEKTPOITUTHICCKAS
nmuccorranusy. opMynmupoBaTh
OCHOBHEBIE ITOJIOKEHHS TEOPHH
AIEKTPOIUTHIECKON AUCCOTHAITHH.
XapakTepu30BaTh CIIOCOOHOCTh
JMEKTPOJIUTA K AUCCOLUAIIN Ha OCHOBE
CTENEHH BIEKTPOIUTUIECKOM
JICCOLIMAIIUY U CPEAY pacTBOpa Ha OCHOBE
nousitust pH. 3anuceiBaTh ypaBHEHUS
INEKTPOJIUTUUECKON JUCCOITUAIIIH.
CpaBHHBATH JIEKTPOIIPOBOTHOCTH
pacTBopoB 31eKTpoanuToB. [Ipencka3sBaTh
CMEIIIeHIEe PABHOBECHS AUCCOINAIHN
CJ1a0BIX KHMCIIOT.

Hab6ironats ¥ ONMCHIBATH
JIEMOHCTPALIMOHHBIN XUMUYECKUI
IKCIIEPUMEHT

39

13 VH

CaoiicTBa pacTBOpPOB
AJIEKTPOJINTOB

40

14 YH

CaoiicTBa pacTBOpPOB
AIIEKTPOJIUTOB

OnuceiBaTh CBOMCTBA PacTBOPOB
AIIEKTPOJIUTOB KaK (PYHKLUIO
00pa3yIomuxcs MPU AUCCOLUAIIMA HOHOB
U OTpaXkaTh UX Ha MMUCbME C TIOMOIIBIO
HMOHHBIX YPaBHECHUI.

OnpenensiTe BO3MOKHOCTb IPOTEKAHHS
peaxknuii MeKay pacTBOpaMu
JNIEKTPOJINTOB

41

14 VH

I'maponus

42

14 VH

I'moponus

XapakTepu30BaTh THAPOIIN3 KaK
00OMEHHOE B3aNMOAEHCTBUE BEIIECTB C
BOJIOM.

3anuchIBaTh ypaBHEHUS pEeaKLIMM
TUIPOJIN3a PA3IIUYHBIX COJIEH.

PaznuaTh rugponus mo KaTHOHY U
aHHoHY. [IpecKa3pIBaTh PEAKIUIO CPEIbI
BOJIHBIX PaCTBOPOB coJIei, 00pa30BaHHBIX
CHJIBHBIM OCHOBAaHHUEM U Ccl1aboi
KHCJIOTO#, ClTabbIM OCHOBAaHHMEM H
CUJIBHOM KUCJIOTOM.

PackpsIBaTh poJib 0OPaTUMOTO THAPOIN3A
OpPTaHUYECKNX COCTUHEHUH KaK OCHOBBI
oOMeHa BEIIeCTB B )KUBBIX OpraHu3Max 1
obparumoro ruaponuza AT® kak OCHOBHI
9HEpPreTHUECcCKOro 0OMeHa B )KUBBIX
OpraHu3Max.

HabnromaTs 11 OMHUCHIBATE XUMUYECKUI
9KCHEPUMEHT C ITOMOIIBIO POIHOTO S3bIKa
U SI3bIKa XUMHHU

43

15 VH

IIpakTyeckas padora
Ne 2. Pemenne
AKCIIEPUMEHTAIbHBIX
3aJ1a49 110 TeMe
«'naponusy

[TpoBoauTh, HAOIIOIATH M OMTUCHIBATH
XI/IMI/I‘ICCKI/Iﬁ 3KCHepI/IMeHT C IOMOIIBIO
POJIHOTO SI3BIKA U SI3bIKA XUMUHU.
Co0uo1aTh MpaBUIia TEXHUKH
0e30IacHOCTH

44

15 VH

O0001eHne n
cUCTeMaTH3aIus 3HaHUH
o TeMe «XHUMHUYeCKHe
peaKIrm

0O06001maTh 1 CUCTEMaTU3UPOBATh
CBEJCHHS O KIIACCH(DUKALIUU 1
3aKOHOMEPHOCTSIX MPOTEKAHUSI
XAMHYECKHUX PEaKIUii B TAKUX
BaXHEHIINX pa3HOBUIAHOCTAX, kak OBP n
PEaKIHU THAPOIIN3A

45

15 VH

KonTpouabnas padora
Ne 3 1o Teme
«XUMHYECKHE PEAKLIUI

[IpoBoauTh pedIeKCHio COOCTBEHHBIX
JIOCTHXXEHUI B M3Y4YECHHU TUIOJIOTUH
XUMHUYECKHX PEAKIUi, TEPMOJUHAMUKU H

20




XUMHYECKOH KHHETHUKH. AHAIN3UPOBATH
pe3yIbTaThl KOHTPOIBHOH pabOTH U
BBICTPAWBATh IYTH JOCTIDKCHHS
JKEJIAeMOT0 YPOBHS YCHCITHOCTH

Tema 4. BemecrBa u ux cBoiicTa (44 yaca)

46

16 VH

Knaccudukamms
HEOPTaHMYECKUX BEIICCTB

KiaccudunuposaTs Heopranmyecknue
BEIIIECTBA 110 PA3HBIM IIPU3HAKAM.
ApryMEeHTHPOBaTh OTHOCHTEIBHOCTD
Kaccu(puKauy HeOPraHUIECKNUX
BEILECTB

47

16 VH

Krnaccudukanus
HEOPTraHUYECKHUX BEIIECTB.
KommekcHbple coenHEeHNS
HEOPTraHWYECKHUE U
OpraHUYeCcKHe

PaznnyaTh KOMIUIEKCHBIE COSANHEHUS.
Kraccudunuposats 1 Ha3bIBaTh
KOMIUTIEKCHBIE COeINHEHUS. PackpbIBaTh
3HAYEHUE KOMIUIEKCHBIX COETUHEHUM.
[TpoBoanTb, HAOIIONATE U ONUCHIBATH
XMMUYECKUH 3KCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA XUMUHU

48

16 YH

Knaccudukamms
OpPTaHWYCCKUX BEIICCTB

Knaccuguiupopats opraHHueCcKue
COeIMHEHUS TI0 Pa3HbIM MPU3HAKAM

49

17 YH

OO0m1as XxapakKTepUCTHKA
METAJIJIOB U UX
COECIMHEHNN

XapakTepu3oBaTh IOJIOKEHUE METAJLIOB B
Ilepnoauueckoii cucreme

J. 1. MenneneeBa. OOBACHATD
0COOEHHOCTH (PU3UYECKIX CBOMCTB
METaJIOB Ha OCHOBE 0COOCHHOCTEH
CTPOCHYS aTOMOB H KPHCTAJJIOB

50

17 VH

XUMHYECKUE CBOMCTBA
METAJUIOB

o1

17 VH

XUMHYECKUE CBOMCTBA
METAJUIOB

XapakTepu30BaTh 00IIIE XUMUICCKHEC
CBOMCTBa METAJLUIOB KaK BOCCTAHOBHTEJICH
Ha OCHOBE CTPOCHHS UX aTOMOB U
TIOJIOKCHHUS B DJICKTPOXUMHUYCCKOM PSITY
HaIPSKEHUN METAILIOB.

Pasnmuuats oOiiee, ocoOeHHOE U
€JIMHIYHOE B CBOHCTBAX KOHKPETHBIX
METaJJIOB M UX Tpymi. MIumrocTpupoBaTh
CBOHU

BBIBOJIbI U APTYMEHTHI YPaBHEHUSIMHU
XUMHYECKIX PEaKIiid U pacCCMOTPEHHEM
ux B cBere TOJ] m OBP.

[IpoBomuTh, HAOTFONATH U OITUCHIBATH
XUMHYECKUH YKCIIEPUMEHT C IIOMOIIBIO
POJTHOTO SI3BIKA U SI3BIKA XUMHUHU

52

18 VH

Koppo3sus meramios

XapakTepu30BaTh KOPPO3UIO U €€ BHIBL.
IIpenyarate cmocoObl 3aIUTH METAIIIIOB
OT KOPPO3HH U apryMEHTUPOBATh BEIOOP
croco0a.

YcTaHaBauBaTh 3aBUCUMOCTD MEXITY
KOppo3uel METauIoB U YCIOBUSIMU
OKpY>Karoiei cpeJibl

53

18 VH

HOJ'Iy‘-ICHI/IC METAJlJIOB

XapakTepru3oBaTh HaX0XKJCHUE METAIJIOB
B IIPHPOJIE 1 OCHOBHBIE CIIOCOOBI HX
nony4yenus. Konkpetusuposats 3Tu
CIOCOOBI ONMCAHUEM XUMHYECKUX
IPOLIECCOB B METAJUTyprUu

54

18 YH

DNEeKTPOIN3. XUMUYECKHE
HMCTOYHUKHU TOKA

XapakTepHu30BaTh IEKTPOJIN3 KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIN
npouecc. [IpeackaspiBaTh KaTogHBIE U
aHOJIHBIE MPOIIECCHI C UHEPTHBIMU U
aKTHBHBIMU 3JIEKTPOJAMH U OTPaxaTh UX
Ha TTUChMeE ]ISl pACIUIABOB 1 BOJIHBIX
PacTBOpPOB 3IEKTPOIUTOB. PackprIBaTh
MIPaKTUYECKOE 3HAUCHHE DIICKTPOIIH3a.
[IpoBomuTh, HAOIIONATH U OMIUCHIBATH
XUMHUUYECKHH DKCIIEPUMEHT C TOMOIIBIO
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POAHOTO A3BIKA 1 A3BIKA XUMHU

55

19 VH

IIlenounkie METaIbI

XapakTepu30BaTh MICIOTHBIE METAIUIBI 1
HX COCIMHEHHS Ha OCHOBE IOJIOKCHHS B
[lepnoauueckoii cUCTEME 311EMEHTOB

. V1. MenzeneeBa U CTpOEHUS aTOMOB B
CBETE 00IIET0, 0COOEHHOTO U €AUHUIHOTO

56

19 VH

bepwinuii, Mmarauii u
I1€JI0YHO3EMEIIbHbBIE
MeTaJLIbI

Xapakrepu3oBarb MeTajuibl [IB rpynmnsl u
UX COEMHEHUS Ha OCHOBE MOJIOKEHUS B
Ilepronuueckoil cucteMe 3J€MEHTOB

J. Y. Menzeneesa U CTPOCHUS aTOMOB B
CBETE 00IIEr0, 0COOEHHOTO U €AUHUIHOTO

57

19 VH

AJIIOMUHUHA U €r0
COEIMHEHUS

XapakTepu3oBaTh aJllOMUHUN U €T0
COEJMHEHUS Ha OCHOBE CTPOCHUS aToMa,
00IIMX CBOMCTB METAJIJIOB M OCOOEHHBIX
CBOMCTB aJIFOMHHUSI ¥ aM(OTEPHOCTH €T0
okcuiaa uruapokcuga. [fposoauts,
HaOTI0aTh W OMHICHIBATh XUMHUYECKHH
9KCHEPUMEHT C MOMOILBIO POAHOTO S3bIKa
U SI3bIKa XUMUHU

58

20 VH

Meramisl T0OOYHBIX
noarpymi. Menb

XapakTepu30BaTh METAILIBI IOOOYHBIX
TIOATPYIIIT 1O UX IMOJIOKECHUIO B
[Iepuoanueckoii cucteme 3IEMEHTOB

J. . MeHnpneneeBa u CTpOEHHUIO aTOMOB.
XapakTepu3oBaTh CTPOCHHE aTOMOB,
MOJTy9YeHNUE, IPAMEHEHHE U CBOMCTBA METH
1 BOKHEWIIINX €€ COCTUHCHUH.
[IpoBomuTh, HAOMFONATH U OITHUCHIBATH
XUMHYECKUH YKCIIEPUMEHT C IIOMOIIBIO
POJTHOTO SI3BIKA U SI3BIKA XUMUH

59

20 VH

[uuk

XapakTepu30BaTh IUHK U €T0 COSANHCHUS
Ha OCHOBE CTPOCHHSI aTOMA, OOIITIX
CBOICTB METAJIJIOB U OCOOCHHBIX CBOMCTB
IIUHKA U aM(OTEPHOCTH €ro OKCuaa 1
runpokcuaa. IlpoBoauts, HAOIIOAATH U
OTHCHIBATH XUMHUYECKUN IKCTIEPUMEHT C
MTOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUHU

60

20 VH

Xpom

61

21 VH

Xpom

XapakTepu3oBaTh XpOM U €T0 COSAMHEHUS
Ha OCHOBE CTPOEHHUS aToMa, 00X
CBOICTB METAJIJIOB X 0OCOOEHHBIX CBOWMCTB
Xpoma, aM(pOTEPHOCTH €ro OKCHIA U
rugpokcuna (111) u KUCITOTHBIX CBOHCTB
okcuna u rugpokcunos (VI). Unertndu-
IUPOBATH XpOMaT- U OUXpOMAT- HOHEI.
YcraHaBAMBaTh 3aBUCUMOCTh MEXKIY
KHCJIOTHO-OCHOBHBIMU CBOMCTBAMU
OKCHJIOB Y THJIPOKCHJIOB XpOMa U 3Hae-
HHMEM CTeNeHu okucienus. Habmromats u
OIHKCHIBATH XUMHUECKUI IKCIICPUMEHT C
MTOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUHN

62

21 VH

Mapranen

Xapakrepu30oBaTh MapraHel # ero
COCJIMHEHUS Ha OCHOBE CTPOCHUS aToMa,
OOIIMX CBOMCTB METAJUIOB U OCOOCHHBIX
CBOWCTB MapraHIa, ero OKCHIOB ’
THIPOKCUIOB. Y CTaHABJIUBATh
3aBHCUMOCTH MEXK]y MPOAYKTaMH
BOCCTAHOBJICHHS TICPMaHTaHATa KIS 1
cpenoit pactopa. Habmronats u
ONMCHIBATh XUMHYECKUH OKCIICPUMEHT C
TIOMOIIBIO POAHOTO A3BIKA U A3bIKA XUMUHN

63

21 VH

OO011ast XxapakTepUCTHKA

HEMETAJLJIOB U UX
COE€IMHEHUI

XapakTepu3oBaTh MOJIOKCHHE HEMETAIITIOB
B Ilepuoauueckoii cucteme
J. . MenpneneeBa. OOBSACHATL TPUIHHBI
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64

22 VH

OO011ast XxapakTepUCTHKA
HEMETaJUIOB U UX
COCIMHEHUN

aJUTOTPOTIMH Ha OCHOBE 0COOCHHOCTEH
CTPOEHUS ATOMOB M KPUCTALTHYESCKHX
pemietok. OOBSCHATH TIPUIUHBI
WHEPTHOCTH OJIaTOPOIHBIX Ta30B
0COOCHHOCTSIMH CTPOCHHUS X aTOMOB U
JIOKa3bIBaTh OTHOCHTEIBHOCTD ATOM
xapakTepucTUKH. OOBICHATH KHCIOTHO-
OCHOBHEBIC CBOICTBa BOJIOPOTHBIX
COeIMHEHUI HEMETAJIOB 0COOEHHOCTSIMHU
CTPOCHUS MX aTOMOB U MOJIOKCHHS B
Ilepnoguueckoit cucreme [l. U.
MenneneeBa. OOBSCHATH U3MECHEHUE
KHCIIOTHBIX CBOMCTB OKCHIOB U
THIPOKCUIOB HEMETAJUIOB 3HAUCHHEM
CTETICHH OKHCJICHISI U TTOJIOKCHHUEM
HeMmeTaioB B [lepuoauueckoii cucreme
JI. 1. MenneneeBa

65

22 VH

OO0ue XuMruYecKue
CBOMCTBA HEMETAJLJIOB

PaccmarpuBath 00IIHE XUMHYCCKHE
CBOIICTBa HEMETAJJIOB KaK OKMCIUTEICH 1
BOCCTaHOBUTENEH. MIITIOCTpUPOBATh CBOU
BBIBOJIBI M apTYMEHTHI YPaBHEHUSIMU
XUMHUUYECKHUX PEaKIMii U pacCCMOTPEHUEM
nx B ceete OBP. HaGmronaTe 1 onmuceIBaTh
XUMHYECKUH YKCIIEPUMEHT C IIOMOIIIBIO
POJTHOTO SI3BIKA U SI3BIKA XUMUHU

66

22 VH

T"asorens! 1 ux
COEIUHEHUSI

XapakTepu3oBaTh CTPOCHUE aTOMOB U
KpHUCTAJIJIOB U CBOMCTBA rajOre€HOB U UX
COCIMHEHUH B CBETE 001IeT0, 0COOCHHOTO
U €IMHUYHOTO. Y CTaHABIJIMBATD
3aKOHOMEPHOCTH MU3MEHEHHUs CBOMCTB
rajioreHoB U UX COCUHEHUN B
3aBUCHMOCTH OT UX IIOJIOXKCHHA B
Ilepuoguueckoii cucteme.
WnenTnduurpoBaTh rajJoreHUI-HOHEI.
IIpoBoauTh, HAOIIOIATH U OMTHUCHIBATH
XUMUYECKHUH SKCIIEPUMEHT C MOMOUIBIO
POJIHOTO SI3bIKA U SA3bIKA XUMUH

67

23 VH

XaJIbKOT€HBI — MPOCTHIE
BEILIECTBA

XapakTepu30BaTh aJUIOTPOITHIO
KHCJIOPO/Ia, €T0 CBOWCTBA, OJTYYCHUE H
MIPUMEHECHHE 030Ha U KUCIOPOa.
PackprIBaTh poib KHCIOpOAA B
OpraHU3aIUy )KU3HH Ha 3eMiie U
MHTEHCU(PUKAIIUU TIPOU3BOICTBEHHBIX
MIPOLIECCOB.

XapakTepu3oBaTh CTPOCHUE aTOMa,
aJUTOTPOTIMIO CEPBI, MPOTHO3UPOBATH €€
CBOMWCTBA, MOJATBEPKAATH UX
YPaBHEHUSIMH COOTBETCTBYIOIIMX
peakrmii. [Ipennarate crocoObI
MOJIyYEHHUSI HA OCHOBE HAXOXKJCHUS B
pUpoJE.

YcTaHaBnMBaTh 3aBUCUMOCTD MEXIY
00J1acTAMU MIPUMEHEHHUS CEPBI U €€
cBoiictBamu. Ha0mrogaTh ¥ ONMMCHIBATH
XUMHUYECKHH YKCIIEPUMEHT C TIOMOIIIBIO
POJTHOTO SI3bIKA W SI3bIKA XUMHUH

68

23 VH

CoennHeHus cepbl

69

23 VH

CoenvHeHUs cepbl

XapakTepru3oBaTh CTPOSHUE MOJIEKYJIbI
CEpOBOIOPO/Ia ¥ POTHO3UPOBATH
BOCCTaHOBHUTEILHBIE CBOMCTBA,
MOATBEPKIIATh UX YPaBHEHUSIMU
COOTBETCTBYIOIIMX peakuuii. OnuchBaTh
(dusnoIoruyecKoe neicTBre
CEpOBOOPOJIa U NMEPBYIO MOMOIIb MIPH
OTpaBJICHUH UM. XapaKTepU30BaTh
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OKCHJBI CEpPBI KaK TUIMYHBIE KUCIOTHBIC
OKCHBI U TTIOTBEPKAATH ITY
XapaKTEePUCTUKY yPaBHEHUSAMHU
COOTBETCTBYIOIIMX peakunid. Ha ocHoBe
aHaJIM3a HaX0XKICHUS Cephl B IPUPO/IE
npeaIaraTh HCTOYHUKH CBHIPbS LIS
MOJTYYSHHsI CEPHOM KUCIIOTHI U
MPOTHO3UPOBATH CTAa MK IIPOU3BOJICTBA.
XapakTepu3oBaTh COCTaB,
KJIacCU(pUKAIIMOHHYIO TPUHAIIICIKHOCTD U
CBO¥CTBa pa30aBICHHON
KOHLEHTPUPOBAHHOMN CEpHON KHCIIOTHI B
ceere TO/l u OBP. UnerrndunupoBars
CyIb(QUI-, CyTbPUT- U CyTbpaT-aHHOHBI.
ITpoBoanTb, HAOIIONATE M ONIMCHIBATH
XUMHUYECKHH 3KCIIEPHMEHT C ITOMOIIBIO
POJZHOTO SI3bIKA U SI3bIKA XUMUHU

70

24 VH

A3oT 1 ero COCIUHCHUA

71

24 VH

A30T 1 €ero COeIMHEHNS

XapakTepu3oBaThb CTPOEHUE aTOMOB U
KPHCTAJUIOB a30Ta, ero (pU3MYecKue
XMMHYECKHe CBOICTBA, MOJIy4YeHHE U
IIpUMEHEHHe. XapaKTepu30BaTh CTPOCHHE
MOJIEKYJIBl aMMHaKa, ero MOIy4YeHue,
coOupaHue U paclio3HaBaHMUE, a TAKKE
cBoiictBa B cBete OBP 1 00pazoBanus
KaTHOHA aMMOHUSL. XapaKTepHU30BaTh
OKCHBI 230Ta Ha OCHOBE OTHECEHHS UX K
6e3pa3IMYHBIM WM KHCIOTHBIM OKCHIaM.
Nnentndunnposars ux. XapakTepu3oBaTh
COCTaB, KJIACCU(HKALMOHHYIO
[IPUHAJUIEKHOCTh U CBOICTBA
pa30aBIeHHON U KOHLIEHTPUPOBAHHOM
a3oTHOM kucioTel B ceete TO u OBP.
OmnuckIBaTh CIOCOOBI MOTYYECHUS OKCHIIOB
a30Ta M a30THOH kuciaoTel. Habmonate u
OIMCHIBATH XUMUYECKHH SKCIIEPUMEHT C
TIOMOIIBIO POJTHOTO SI3bIKA U S3bIKa XUMHH

72

24 YH

docdop u ero coeTMHEHUS

XapakTepH30BaTh CTPOCHHE aTOMa,
AJUIOTPOIIHIO, CBOMCTBA, MOJIyYCHUE U
npuMeHenne gocdopa. CpaBHHBATH
KpacHBIH 1 Oenblit hocdop.
VcTaHaBIMBaTh B3aUMOCBSA3b MEKILY
cBoiictBamu pocdopa u ero
npuMmeHenueM. Vnentudunmuposarsb
dochar-annon. Habmogate 1 OMUCHIBATH
XUMHUUYECKHH 9KCIEPHUMEHT C TOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU

73

25 VH

Yraepon u ero
COCIMHEHUS

74

25 VH

Yraepon u ero
COCIMHEHUS

XapakTepHu30BaTh CTPOCHHE aTOMA,
IUTOTPOIHIO U CBOWCTBA yriiepoja.
YcraHaBiIMBaTh 3aBUCHMOCTD MEXKTY
TUIIOM THOpHIU3anny opouTanen y
IUTOTPOIHBIX MOJU(HKAIMHA yriaeposaa 1
UX CBOWcTBaMH. XapaKTepu3oBaTh
MOJTyYeHHe, CBOMCTBA M NPUMEHEHUE
OKCHJIOB YIJIEpOJia ¥ YTOJIbHOW KHCIIOTBI.
[peasnarath MyTH MpeBpaLICHUs
KapOOHATOB B THAPOKAapOOHATH H
obpartHo. UnenTuduiiuposars
YIJIEKUCIIBIN a3 U KapOOHAT-aHHOH.
Habumoath 1 ONMUChIBATH XUMMUYECKHN
HKCTIEPUMEHT € TIOMOIIBIO POJIHOTO SI3BIKA
U SI3bIKa XUMHUH

75

25 VH

Kpemuuii u ero
COCIUHCHUA

XapaKTepI/BOBaTI) CTPOCHUC aTOMa,
AJUIOTPOIINIO U CBOﬁCTBa, MOJYUCHUC U
MPUMCHCHUC KPECMHUS.
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XapaxTepu30BaTh MOJTyYeHNE, CBOMCTBA U
npuMeHeHne okcuaa kpemuus (IV) u
KPEMHHEBOM KHUCIIOTBHI.

HaGmronats 1 ONMMChIBATh XUMHUYECKHIA
9KCIIEPUMEHT C TIOMOIIbIO POJHOTO SI3bIKA
U S13bIKa XUMUU

76 26 YH 0O060061IEH E U 006001IaTh U CHCTEMAaTU3UPOBATh
cHCTeMAaTH3alus 3HAHUIA CBEJICHHUS O METallJlaX U HEMeTalllax, a
Takxke 00pa3yeMbIX UMU COCTUHCHUSIX
110 XUMHU 3JICMCHTOB
77 26 YH KOHTpO JILHAA pa60Ta AHanu3upoBaTh Pe3yabTaThl KOHTPOJIbHOM
No 4 «XyUMUS 3JIeMEHTOBy | PAa0OTBI H BBICTPaUBATh IyTH AOCTHKEHNS
JKEJIAEMOT'0 YPOBHSI YCIICIIHOCTH
78 26 YH Kucnoter opranndeckue u | XapakTepusoBarh COCTaB,
HEOPraHUYECKHE KJIacCH(UKAIMIO U CBOWCTBA KUCIOT B
ceere TOJ u OBP.
Pasnmnuare oOmiee, 0coOEHHOE U
€IMHUYHOE B CBOICTBAaX a30THOU U
KOHIICHTPUPOBAHHOHN CEPHOI KHCIIOT.
Pasnuyats 3BOMIOLMIO IPEACTABIEHUN O
KHCIIOTaxX B CBETE:
— aTOMHO-MOJICKYJISIPHOTO YUCHHS,
— TDM.
[IpoBoauTh, HAOIIOAATH U OTIMCHIBATH
XUMHUYECKHN KCIIEPUMEHT C MTOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU
79 27 VH OcHoOBaHMsI OpraHUYECKHE | XapaKTepHU30BaTh COCTAB,
1 HEOPTAaHHYCCKHE KJIacCU(UKAIHMIO U CBOWCTBA OCH(\)’BaHI/II\/'I B
CBETE TEOPHU JICKTPOTUTUIECKON
JIUCCOLMAIINH.
Pasnuuars o611iee, 0COOEHHOE U
CAUHNUYHOC B CBOﬁCTBaX FHI[pOKCI/IL[OB nu
OECKUCIIOPOHBIX OCHOBaHMM. Pa3nnyars
IBOJTIOIIHIO MPEACTABIEHUIN 00
OCHOBAHUAX B CBECTC. — ATOMHO-
MOJIEKYJISIPHOTO YUCHHS;
— TDA.
[MpoBoaNTbH, HAOIIOIATH U OMUCHIBATH
XUMHUYECKHN KCIIEPUMEHT C MTOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU
80 27 VH AM(I)OTepHI)Ie Xapakrepu3oBaTh aM()OTESPHEIC
OpraHMYECKHe U OpraHUYecKUue U HEOPTaHUIECKHUE
BEIIECTBA KaK COETUHEHUS C
HCOPTaHNYCCKUC BCIICCTBA o
JBOUCTBCHHBIMU KUCJIIOTHO-OCHOBHBIMU
CBOMCTBaMU
81 27 YH TeHeTnueckas CBSI3b XapakTepu3oBaTh F€HETHUECKYIO CBS3b
MESKIY KIacCaMu ME3CLy KIIACCaMt OPraHIIeCKiX i
HGOpFaHI/IqCCKI/IX COCIMHCHHNHU U OTpa)KaTB
OpTaHU4YCCKUX U o
ee Ha MUChMe C IMOMOIIBI0 0000IIeHHO
HEOPraHn4eCcKuXx 3aIUCH IETOYKH TIEPEXOIOBY.
COEJIMHEHU I
82 28 YH I'emeTnueckas CBA3b KoHKpeTn3npoBark Takue LEnoYKH
MEXITy KJIaccaMu YPaBHEHHUSIMHA XUMUYECKUX PEAKI[HIA.
PaznnuaTh MOHATHS «T€HETHYECKAsl CBA3b»
OpraHMHCCKUX 1 U «TCHETHYCCKUi psiny». Habmronats u
HEOPraHN4eCKUX OIKUCHIBATH XUMUYECKUH SKCIIEPUMEHT C
COC}II/IHGHI/II‘/’I ITOMOIIBIO POJHOTO SI3bIKA U S3bIKa XUMUH
83 28 YH IpakTuueckasi pagora Cobutronath MpaBuiIa TEXHUKH
Ne 3. TTonydenue ra3os u 0€30MacHOCTH MPHU paboTe ¢
. 1a60pPaTOPHBIM 000PYIOBAaHUEM U
HN3YUCHUC UX CBOUCTB
HarpeBaTeIbHBIMU IPUOOPaMHU, & TAKIKE
84 28 YH IIpakTuyeckasi padora

Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX

XUMHUYCCKUMHU pE€aKTUBAMH, DKOHOMHO 1
9KOJIOTMYCCKU I'PaMOTHO o6pau1aTbc;1 C
HHUMMU. I/ICCHGILOBaTL XHUMHYCCKUC
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3a/1a4 110 OPraHUYECKOU
XUMHUHU

85 29 VH

IIpakTnyeckas padora
Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX
3ajjay M0 HEOpraHUYeCcKon
XUMHUHN

86 29 VH

IIpakTnyeckas padora
Ne 6. CpaBHEHHE CBOMCTB
HEOPraHUYECKUX U
OpPraHUYECKHUX
COEeIUHEHNN

87 29 VH

IIpakTnyeckas padora
Ne 7. I'eneruueckas cBSI3b
MEXy KJIacCaMH Heopra-
HUYECKHUX U OPraHUYECKUX
COeIMHEHUN

00beKThl. DUKCUPOBATH PE3YJIbTATHI
HaOMoIeHUH | (hOPMYITHPOBATH BHIBOIBI
Ha UX OCHOBE

88 30 YH

O0600menue u
cUcTeMaTu3anus 3HaHuH
o TeMe «BemiecTBa n ux
CBOMCTBa».

0O0600mAaTh U CHCTEMAaTU3UPOBATH
CBEJICHUS O KJTaCCH(HUKAIIMKA K CBOUCTBAX
HEOPTaHMUYCCKUX M OPTaHUYCCKUX
BEILIECTB

89 30 YH

KonTposbnas padora
Ne 5 o teme «BemectBa u
HUX CBOMCTBa»

IpoBOIKTH Pe(IEKCHIO COOCTBEHHBIX
JOCTYKEHUH B N3y9IEHUH THITOJIOTHH
XUMHUYCCKHUX BCUICCTB U CBOﬁCTBaX
OCHOBHBIX KJTACCOB HEOPTaHUYECKUX U
OpPraHMYECKUX BEMIECTB B CBETE OOIIETO
0COOEHHOI'0 U €JUHUYHOTIO.
AHanu3upoBaTh Pe3yIbTaThl
KOHTPOJBHOH paboThl U BBICTPAaUBaTh
MYTH JTOCTHKEHHUS KENAEMOTO YPOBHSI
YCIENTHOCTH

Tema 5. Xumus u 061mectTBo (9 yaco

B)

90 30 VH

XuUMHS ¥ TIPOU3BOJCTBO

91 31 VH

XuUMHS U TIPOU3BOJICTBO

PackpbIBaTh poJib XMMUYECKOTO
MPOU3BOJICTBA KAK MPOU3BOIUTEIHLHON
CHJIBI O0IIeCTBa. XapaKTepru30BaTh O0IIIHe
1 YaCTHBIC HAYYHBIC TPUHINIIBL
XUMHYECKOTO MPOM3BOICTRA.
CpaBHUBATH MPOU3BOJCTBA AMMHAKA U
METaHOJIA B CBETE BAKHEHIIMX MOHATHN
XUMHUYECKON TEXHOJIOTHH.
XapakTepHu30BaTh TAKHAC BaKHEHIITHE
HAIpaBJICHUS HAYYHO-TEXHUYECKOTO
nporpecca, Kak OMOTEXHOJIOTHSI 1
HAHOTCXHOJIOT U

92 31 VH

XUMHS U CENbCKOE
XO3SIUCTBO

93 31 VH

XUMHS U CENbCKOE
XO3SIUCTBO

XapakTepu3oBaTh OCHOBHbBIE
HapaBJICHUA XUMHU3AIUU CEJIBCKOTO
xo3saicTBa. KimaccudunnpoBaTth
MUHEpaJIbHBIE Y0OPEHHS [0 Pa3HBIM
OCHOBaHUSM. PackprIBaTh UX poJib B
MOBBILIEHUH TPOU3BOIUTENBHOCTH
CEJIbCKOr0 X031 CTBa, 3alIUCHIBATh
peaxiuy, JexKalue B OCHOBE UX
nostydeHusi. OnpenensaTb NuTaTelbHYI0
LEHHOCTh MHUHEPAILHOTO yJI00peHNUs
COOTBETCTBYIOLIUMHU PACUETaMU.
KnaccngummpoBats necTUIMIB 1
PacKphIBaTh AUATEKTHKY UX IPAMEHEHHS.
XapaxkTepr30BaTh OCHOBHBIE
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HapaBJICHUA XUMHU3aUN
KNBOTHOBOICTBA

o4 32 VH XUMUs 1 HpO6JIeMbI XapakTepu3oBaTh OCHOBHBIE ()aKTOPHI
OXPaHbl OKPYXKAKOLIEit XUMHYECKOT0 3arpsA3HEHUs OKpYXKaloIen
- cpensl. OnpenenaTe UICTOYHHKA
pea XUMHYECKOTO 3arpsi3HeHHs aTMOCdepsl,
95 32VH Xumust 1 IpodIIeMBI BOJIHBIX U 3€MEJILHBIX PECYPCOB U
OXPaHbl OKPYKaOUIEH apryMEHTHPOBAHHO MpeIarath Crocoo0s
CpeIu.,I HX OXpaHbl
96 32 VH XUMUA ¥ IOBCEAHEBHAS Jloka3pIBaTh, YTO COBPEMEHHBIN OBIT
SKH3HE YeIOBEKa YeJoBeKa HEMBICIUM 0e3 JTOCTHKESHHI
XUMHHU. PackppIBaTh NHaNeKTHYECKUI
o7 33VH XuMus 1 NOBCE/HEBHas XapakTep XUMH3aluH OBCETHEBHON
JKA3HB 9CJI0BCKa JKU3HHA YEIOBEKA. XapaKTepH30BaTh
HH(POPMAILINIO, KOTOPYIO HECET CHMBOIHKA
MPOMBIIUICHHBIX H MPOI0BOJIbCTBEHHBIX
ToBapoB. CoOr01aTh TEXHUKY
6€30MacHOCTH B MPOIIECCe MPUMEHEHHS
JICKapCTBECHHBIX CPEACTB, OBITOBBIX
NpenaparoB ¥ NpudoOpoB
08 33 VH Kondepenuus «Posib XUMUU B MOEH KM3HNY
99 33 VH PesepBHOE Bpems
100 | 34 VH
101 34 VH
102 | 34 VH
103 35 VH
104 | 35 VH
105 | 35 VH
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I'paduk npoBeneHnsi NPAKTHYECKUX U KOHTPOJIbHBIX PadoT

Ne n IMnanupyembie | OT™MeTKa | Kontpoan | Ilnanmpyembie | OTMerka
n/ | Tema pasnena pakriee CpoKH 0 fipose Hb1e CpoKn o npose
KHe padoThI
n NpoBeAeHUsI JAeHUHN pa6oTsbl NpoBeieHUs! JAeHUH
1 | Crpoenune atoma KP No 1 3 YH (1 ur)
2 | Crpoenue KPNe2 | 8 VH (1ur)
BEIIeCTBA.
[ucnepcHsbie
CHUCTEMBI
3 | Xumudeckue ITP Ne 1 13 VH (2 uT1) KPNe3 | 15 YH (2 ur)
peaxinn [P Ne2 | 15 VH (2 ur)
4 BeﬂjeCTBa H nx I[P Ne3 | 28 YH (4 ur) KP Ne4 | 26 YH (3 ur)
CBONCTBA P Ne 4 | 28 VH (4 ur) KPNe5 | 30 VH (4 ur)
I[P Ne5 | 29 VH (4 ur)
[P Ne6 | 29 VYH (4 ur)
I[P Ne7 | 29 VH (4 ur)
5 | Xumus u
o01ecTBo
6 | PesepBHoe
BpeMsi
HUTOro 7 S
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Jucr KOPPEKTUPOBKHU KAJCHAAPHO-TEMATHYCCKOI'0 IVIAHUPOBAHUSA

[Ipenmer XUMUHA
Knacc 11
Yuurens A6oyinoesa Anvus Aemacosna

2022-2023 y4eOHblii roj

No Tema KonnuectBo yacos [Ipnunna Croco6
ypo Ilo Jlano KOPPEKTHPOBKU KOPPEKTHPOBKU
Ka WIaHy | (akTHYecKH
1 nonyzooue

Tema 1. CTpoenue atoma 9

Tema 2. CTpoeHue BemecTsa 15

Tema 3. XumMu4yeckue peakuuu 21

Tema 4. Bewecrsa u ux 3

CBOMCTBA
2 nonyzodue

Tema 4. Bewecrsa u ux 41

CBOMCTBA

Tema 5. XumMus 1 0011€CTBO 9

HNUTOI'O YACOB: no miany 98

Beigano 3a rox
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