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1. MACIHHOPT INPOI'PAMMBbI YYEBHOU JUCHHUITINHBI
XUMUA

1.1. O6s1acTh NPUMEHEHUS] IPOTPAMMbI

[Iporpamma y4ueOHOI JUACLUIIIMHBI ABJIACTCS 4acCTbO OCHOBHOM
npodeccruoHanbHOl  00pa3oBaTeNbHONW TporpamMmbl B cooTBeTcTBHH ¢ DPI'OC
cpeaHero ooiiero oopazoBanus no crnenuaibHoctu CI1IO

35.02.08 DaexkTpuukanusa 1 ABTOMATU3ALHSA CEJIbCKOI0 X03AHCTBA

1.2. MecTo UCHMIUIMHBI B CTPYKType OCHOBHOI mNpodecCHOHATIbLHOM
o0pa3oBaTeJbHOI MPOrPaAMMBbI:

O6meobpazoBaTeabHast TUCIUILIMHA

1.3. Heaun u 3agaumM JUCHMILUIMHBI — TPeOOBaHUSI K Pe3yJbTATAM OCBOEHHUSA
TUCUMILUIHHBI:

OcBoeHMe coAepKaHUS y4eOHOM  JIUCHMIUIMHBI «XUMHUs»  oOecredyrBaeT
JOCTH)KEHHE CTYICHTAMMU CIIEAYIOIINX pe3yibmamaos:.

3HATh

® GAIICHEHWIUEe XUMUYECKUe NOHAMUA. BEIIECTBO, XUMHUYECKHW DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs W MOJEKYJApHAs MacChl, MOH, aJUIOTPOIHs, H30TOIBI,
XAMHMYECKAsl CBA3b, DJJIEKTPOOTPULIATENBHOCTh, BaJIEHTHOCTb, CTENEHb OKHUCIEHUS, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00bEeM, BEIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS,
pPacTBOpPBI, AJIEKTPOIUT U HEDIEKTPOJIUT, DJIEKTPOJUTUYECKAS] JUCCOLMALIMS, OKUCIUTENIb M
BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBJIEHHE, TEIJIOBOW 3((EKT peakuuu, CKOPOCTh
XAMHMYECKOM  pEaKUHH, KaTalu3, XHUMHYECKOE  PpaBHOBECHE,  YIIIEPOIAHBIA  CKEJET,
(GyHKIMOHATBHAS TPYITA, H30MEPHS, TOMOJIOTHS;

® OCHO6HbIE 3AKOHbI XUMUU. COXPAHEHUS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

® OCHOGHbIE Meopuu XumMuu. XVUMHYECKOM CBS3H, JJIEKTPOJMTHYECKOW JHUCCOLIMALINH,
CTPOEHUS OPraHUYECKUX COCTMHEHUI;

® adicHellue 6euwiecmea U Mamepuanvl. OCHOBHBIE METaJUIbl W CIUIABBI, CEpHasd,
COJISTHAs, a30THAsI M YKCYCHasl KHCJIOTHI; IIEJIOYH, aMMHaK, MUHEpaJIbHbIC YAOOpPEHUs, METaH,
OTHIIEH, alleTUJIeH, OCH30J, ATaHOM], KHPBI, MbLIa, TIIIOKO3a, CaXxapo3a, Kpaxmall, KJIeT4aTka,
O€JIKH, UICKYCCTBEHHBIE M CHHTETUYECKUE BOJIOKHA, KAYIYKH, IJIACTMACCHI;

yMeTbh
. Ha3pléamp  V3YYECHHBIE BELIECTBA [0  «TPUBHAIBHON» WIH  MEXIYyHapOIHON
HOMEHKJIAType;
. onpedenams. BAICHTHOCTb M CTENEHb OKUCIEHHUS XUMHUYECKHUX JJIEMEHTOB, THII

XMMHYECKON CBSI3M B COCAMHEHMSX, 3apsA] MOHA, XapakTep CpeAbl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCTUHEHUMN, OKUCIUTEIb U BOCCTAHOBUTEIb, TIPUHAITIEKHOCTh BELIECTB
K pa3JIMYHBIM KJlacCaM OPraHUYECKUX COCTMHEHUI;

L xapakmepusoeamb: QJICMCHTBI MAJIbIX NCPUOMJOB IO HUX ITOJIOKCHHUIO B HGpHOI{H‘IGCKOﬁ
cucreme J[.M.MenneneeBa; oOmue XHWMHYECKHE CBOMCTBA METAJIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKHX COCAUHEHUN; CTPOCHUE U
XUMHUYECKHE CBOMCTBA M3YUYCHHBIX OPTAaHUYECKUX COSTUHEHU;



00bACHAMY . 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; HPHUPOLY
XMMHUYECKON CBSI3UM (MOHHOM, KOBQJIEHTHOH, METAJUIMYECKOH), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaKuH U MOJ0KEHHUS XUMUYECKOTO PaBHOBECHUS OT Pa3IHMUHBIX (PAKTOPOB;
6bINOJIHAMbL  XUMUWYECKUIl  IKCHEPUMEHm  TI0  PACIIO3HABAHMIO  BAKHEHIIHX
HEOPraHWYECKUX U OPraHU4YECKUX BEIIECTB;

npo6ooums CaMOCTOSTENbHBI IMOUCK XMMHYECKOM HH(OpPMALUM C HUCIOJIb30BaHUEM
Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HM3JaHWN, KOMIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB MHTepHeTa); HCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM Ui OOpabOTKU U
nepeaayr XUMHYECKOW HHPOPMAIIUH U €€ MPEJICTABICHHS B Pa3JINYHbIX (opMax;

HCII0JIb30BAaTh npnoﬁpeTeHHHe SHAHUS U YMCHHUA B HpaKTquCKOﬁ JCATCJIBbHOCTH H

MOBCEIHEBHOM KM3HM IS

1.4.

O0BSICHEHUS XUMHYECKHUX SIBJICHI/If/’I, MPOUCXOAAIIHNX B IIPUPOJC, 6LITy 1 Ha IMPOU3BOACTBE;
OIIpEJICTICHNs] BO3MOXKHOCTH TPOTEKAHUS XMMHYECKHX IPEBPAIICHUH B pPa3IMYHBIX
YCJIOBUAX U OLCHKU UX HOCJICIICTBI/IfI;

9KOJIOTMYECKU TPAMOTHOT'O TTOBEJICHHUS B OKPY’KAIOIIEH cpee;

OLICHKU BJIMSHUSI XMMHYECKOTO 3arpsi3HEHHUS OKPYKAIOIIEeH cpellbl Ha OPraHnu3M YeIOBeKa
U IpyTHe )KUBBIE OPTaHU3MBI;

Oe3omacHOro oOpalleHHus C TOPIOYMMU M TOKCHUYHBIMU BEIIECTBaMH, J1a00OpaTOPHbBIM
000pyIOBaHUEM;

IIPUT'OTOBJICHUSA PACTBOPOB 3aIIaHHOI71 KOHLCHTpAalUN B 6I)ITy M Ha ITPOU3BOACTBC,
KPUTUYECKOH OICHKM JOCTOBEPHOCTM XUMHYECKOM WH(OpMAIMU, IOCTYMAIOMEeH u3
Pa3HbIX UCTOYHHUKOB.

PCKOMEHIIyeMOC KOJIUY€CTBO YacoB Ha OCBOCHHEC IIPpOrpamMmbl

AUCHMIIMHBI:

MaKCUMaJbHOU yueOHON Harpy3Kku oOyuatomierocsil284acos, B TOM 4ncIe:
00s13aTeTbHON ayIMTOPHON y4eOHOM HArpy3KH 00yJaromerocs /8 4acos;
CaMOCTOATENLHOM paboThl 0Oy4JaromierocsS0 4acos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM TUCHOUATIIMHBI
Xumus
2.1. O0bem y4eOHOH JUCHUIIMHBI U BUIbI Y4eOHOH padoThl

Bun yueo6Hoii padoThl Oovem uacoe
MaxkcumanbHasi ydeOHAasi HArPy3Ka 128
Oo0s13aTeIbHAN ayAUTOPHASA y4eOHAsI HATPY3KA 78
B TOM YHCIIE: TECOPETUIECKHE 3aHITHS 58
71a00paTOpHBIC 3aHATHS 0
MPaKTUYECKUE 3aHATHUS 20
KOHTPOJIbHBIE paOOThI 4
CamocrosiTesibHast padoTa o0y4yarierocs (Bcero) 50
IIpomesicymounas ammecmayus 6 oopme 3K3ameHa




KasengapHo-TtemaTuyeckoe NJIAHUPOBaHNE YPOKOB XUMMH (2 yaca B HeJeJI10)

O.C.I'aOpueasin
IIporpamma kypca xumuu

Mocksa, «Ipoga», 2013 r.

Ne Ne Hara Tema ypoxka Coaepixanue IKcnepuMenT Konrtpoan /3 IIpume
YPOKa | YPOKa | YpPOKa 3HAHUH YaHue
B
TEMeE
TEMA Bgenenue 14
1 1 [Ipenmer [Ipenmer opraHu4eckoi XUMHUH. §1
OpraHUYECKOU OCoOEHHOCTH CTPOCHUS H CBOHCTB B4
XUMHHA OPTraHWYECKHX COCAMHECHUI.
3HaueHUE U POJIb OPraHUIECKON
XMMHH B CHCTEME €CTECTBEHHBIX
HaYK M B )KU3HH OOLIECTBA.
TEMA 1 Teopusi cTpoeHusi OpraHU4eCKUX COeAUHECHUMN 24
2 1 Teopuss  crtpoenus | BanentHocts. Xumuueckoe crpoenue | [{ §2
OPraHUYeCKHX KakK TOpPSIIOK COCJMHEHUs aTOMOB B | Momean MOJIeKY.I
COeTMHEHHI MOJIEKYJIE COTIIaCHO MX BAJICHTHOCTH. | FOMOJIOTOB u
OCHOBHBIE  TIOJIOKEHHS  TEOPHH | H30MEPOB
XUMHYECKOTO CTPOCHHUS | OPraHMYeCKHX
OpPTaHMYECKUX COECTUHEHHH. COeMHEeHHU I
3 2 N3omepus u | IlonsTne o romonoruu u romosorax, | J IIpoBepounas §2
HM30MEPHI. M30MEpUU M M30Mepax. Xumudeckue | Mogean MoJieKyJ | padora Nel B 3,4,8
bopMyabl M MOJENIHM MOJCKYJ B | FOMOJIOTOB u | CTpyKTYypHbBIE
OpraHUYeCKON XHUMUH. H30MepPOB ¢dopmybIL.
OpraHM4ecKHux
COeIMHECHUH

CamocrositenpHas pabota oOydarommxcss mo temam:Knaccudukamus opranndeckux BemlecTB. Kiaccudukainus peakiuii B OpraHH4ecKoi
XUMHH. PagukaibHBIN MEXaHW3M PEAKIIMU 3aMENIEHUS AIKAHOB.

MoHHBIN MEXaHU3M peaklUi IPUCOECTUHEHNS AJIKCHOB.

5 yacoB




Ne Ne Hara Tema ypoxka Coaepixanue IKCnepuMeHT Kontpoan /3 IIpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TEME
4 1 [puponuenii  ra3. | [Ipuponnsiii ra3 kak Ttorumso. | IIpl §3
AJTKaHEL. [IpeumymiectBo npupogHoro rasza | M3roromiieHue B7.8
nepes; OPYTMMH BUAAMU TOIUTUBA. | MojeJiei MOJIEKYJI
CocraB npupoIHOTo rasza. YIJ1eBOI0PO/10B
ANKaHbl:  TOMOJIOTHYECKMH  psfA,
M30MEpHsl U HOMEHKJIATypa.

5 2 XUMH4eckue XuMuyeckne cBoicTBa ankaHoB Ha | /| 'opeHne meraHa Tect Nel §3
CBONCTBA U | IpuMepe MEeTaHa U dTaHa: F'OpPEHUE, H3oMmepsI U
pUMEHEeHNE 3aMelleHHe, pasJiokeHue u TOMOJIOTH.

QJIKaHOB. JeTUIPUPOBaHUE. [Mpumenenue
AJIKAHOB Ha OCHOBE CBOJCTB.

6 3 Ankenbl. M3omepusi | AnNKeHbl:  TOMoJIoTHUecKHid  psia, | TIp2 §4

Y HOMEHKJIaTypa. HU30MEpHs U HOMEHKJIATypa. Onpenenenne
3J1€eMEHTAPHOTO
cocTaBa
OpPraHu4YecKHX
COCAMHECHHU I

7 4 XUMHUYECKUE OTuneH, ero nosyuaeaue | J1 §4
CBOMCTBa u | (nerumpupoBaHUEeM 3TaHa u | 'openune 3THIIEHA B 1-3
MIpUMEHEHUE nerujaparanuen sTaHona). | OTHoOIIeHUe MeTaHa U [loBT.
STHJICHA. XuMHUEeCKHE  CBOICTBAa  OSTWICHA: | ITWJIEHA K PACTBOPY §3

TOpPEHHE, Ka4yeCTBEHHbIC pEaKIUH | MepMaHraHaTta KaJjus
(obecuBeunBanne OpOMHOM BOABI U | M OpOoMHOI  Boje.
pactBopa mepmaHraHara Kanus), | [lodyuenme 3TujIeHA
THJIpaTalus, HnojauMepu3alysl. | neruaparanuei
[lonmaTHiieH, ero CBOMCTBa H | 3TaHOJIA "
npumeHenue. [IpuMeHeHne STHICHA | TemoJauMepU3anuei
Ha OCHOBE CBOMCTB. MOJIMITHJIEHA.

8 5 ATnKagueHsl. [onsTHe 00 ankagneHax Kak Ji | IIpoBepounas §5

Kayuyxkun. YTIEBOJOPOIAX C ABYMS ABOMHBIMH Pa3znoxxkenne kaydyka | paGora Ne2
CBSI3IMU. XUMHYECKHE CBOHCTBA npu HarpeBaHuu, | XuMH4ecKue
Oyranuena-1,3 u uzonpeHa: UCIbITAHHE CBOIiCTBA MeTaHa W
o0eclBeYrBaHNEe OPOMHOM BOJBI NPOAYKTOB THJIEHA.




Ne Ne Hara Tema ypoxka Coaepixanue IKCnepuMeHT Kontpoan /3 IIpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TEeMe
moJMMepH3anus B Kaydyku. Pesuna. | paznoskeHus HA
Hellpe/ieJbHOCTb.
9 6 AJIKHMHEL AnetneH, ero nomyderue | [{ v Coobwenue no § 6
AneTuieH. MUPOJTU30M MeTaHa W KapOuaHbM | ['opeHue ameTHjeHa. meme: B4
cnocoboM. Xumuueckue cBoiicTBa | OTHOLIEHHE » Tlomyuenue
aleTWIeHa: TOpEHUE, | aleTHjaeHa K CHHTETHYECKOI0
oOecuBeyrBaHWE OPOMHOHM  BOJBL, | pacTBOPY kayuyka C.B.
IIPUCOEIUHEHUE XJIOPOBOLOPOJA MU | MEPMAHraHaTa KaJaus JleGeneBbiM.
ruapatanys. [IpuMeHeHne aneTuineHa | u 6poMHOM Boje.
Ha ocHOoBe cBoHuCcTB. Peaknus | Ilonyuenue
moJIMMEpU3alun BUHWIXJIOpUAA. | alleTUJICHA
[HonuBuHUIXIOPUA u €ro | KapOMIHbIM
MIPUMEHEHHUE. crnocodom.
10 7 Benson [Tonyuenue OeHzona u3 rekcaHa u | [ Tect Ne2 § 7
aneTwieHa. XuUMHYECKue CBoHcTBa | OTHOIIeHHMe OeH30J1a | ALeTHJIeH. B4
OeH3o0J1a: TOpeHue, raIorTeHUPOBAaHKE, | K pacTBOpPY
HutpoBanue. IlpumeHeHune Oe€H30ja | MepMaHraHaTa KaJusl
Ha OCHOBE CBOMCTB. u OpoMHOIi Boae.
11 8 Hedts. CocraB u mepepaborka HedTH. | J] §8
Hedrenponyxtsl. benszun u nonsitue | Kosuiekuus 06pas3ion B34
00 OKTaHOBOM YHCIIE HedTu n
He(PTenpoayKTOB
11P4

O3HakomJIeHHE ¢
koJuteknuer «Hedrs
M MPOIYKTHI ee
nepepadcoTKu»

P 5

Omnpenenenue
HenpeaeIbHbIX
CcOeIUHEeHUH B
SKHIKHX
HeTEeNnPOAYKTAX




ypoka

Jara
ypOKa

Tema ypoxka

Conepxanue

IKcnepuMeHT

KonTpoanb
3HAHMI

/3

IIpume
YyaHHue

12

O06o0061EeHNe U
CHCTEeMAaTH3aIIs
3HAaHUM TI0 TeMe
«YTIeBOAOPOIBD)

VYopaxxHeHusT [0  COCTaBJIEHMIO
YpaBHEHUH peakuuid ¢ ydacTueM
YIJIEBOOPOJIOB; peaxiuii,
WUTIOCTPUPYIOIUX ~ TE€HETHYECKYIO
CBSI3b MEXXIY Pa3INMYHBIMHU KJIacCaMu
YIJIEBOJOPOAOB. CocraBneHue
¢dbopMy 1 HazBaHUI yIJIEBOJOPOJIOB,
HUX TOMOJIOTOB, M30MepoB. Pemenue
pacueTHBIX 3aJady Ha OIpelelecHHe
(hopMyI yrieBo10poJoB

IIpoBepounas
padora Ne3
I'enernveckasn
CBSI3b MEXKIY
KJIaccaMu
YIJIEBOJAOPOAOB.

13

10

CamocrositenbHas paboTta
[IpodunbHbie 1
npodecCHOHaIbHO 3HAYNMBbIE
AJIEMEHTHI COJICPKAHMSL.
CoobuieHus..

5 vacos

TEMA 3

Kuciiopoacoaep:xkamme coeiMHeHUs U X HAXO0XKIeHHE B )KkMBOM npupoae 10 4

14

EnnncTBo
XUMHYECKOUN
OpraHu3aluu
JKUBBIX OPraHU3MOB

EnvHCTBO XMMHUYECKON OpraHu3aivu
JKUBBIX OpPraHU3MOB. XHUMUYECKUN
COCTaB XKMBBIX OPraHU3MOB.
Ilomydyenune ortanona OpoXeHUEM
[JIIOKO3bl W TUJpaTallied 3TUIIeHA.
I'mnpoxkcunbHas rpymma Kak
¢ynkunonansHas. IlpeacraBienue o
BOJOPOJHOM CBS3HU.

§9

15

OTtaHon

XyUMHUYeCcKre  CBOMCTBA  ATaHOJA:
rOpeHue, B3aMMO/ICHCTBHE c
HaTpueM, OO0pa3oBaHUE TPOCTHIX U
CIIOXKHBIX O3(QHUPOB, OKUCIICHHE B
anpaeruj. IlpuMeHeHue sTaHoia Ha
OCHOBE CBOMCTB.

A

Oxmucienne cnupra B

AJIbJAerujx
J6

CBoiicTBa >THJI0BOIO

CIUPTA

16

['uuepun.

[TonsiTue 0 MIPEIETbHBIX
MHOTOATOMHBIX crupTax. | mumepuH

A

KauyecTBennasn

v Coobuienue no
meme:

10




Ne Ne Hara Tema ypoxka Conepxanue IKCnepUMeHT Kountpoas /3 IMpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TemMe
KaK IpeJcTaBUTEeNIb MHOTOATOMHBIX | peaKIus Ha | » AJIKOTOIH3M,
cuproB. KadecTBeHHast peakuus Ha | MHOI0aTOMHbIE €ro IOCIEeACTBHS
MHOTOAaTOMHEBIE CIHUPTHL. | COMPTHI u
[Ipumenenne rauuepuHa Ha ocHose | ITP 7 npeaynpexaeHue
CBOICTB. CBoiicTBa riIMmepuHa
AJIKOTOIIM3M, €ro TIOCHEACTBUS W
peaynpekIcHHE.
17 4 denon Koxcoxumuueckoe mpousBoactBo u | [ § 10
ero nponykuus. [lomyuenne denona | Komnexnus IoBT.
KOKCOBaHHUEM KaMEHHOTO YTJIS. «KaMeHHBIH yroab u §9
B3auMHOe  BiOHMSHHME ~aTOMOB B | HPOAYKTHI ero
MoOJIEKyJie ()eHOJIa: B3aUMOCHCTBHE | MepPepadoTKI»
C THUIPOKCHUAOM HATpusi M a3oTHOu | JI
KHUCJIOTOM. ITonukonnexncanus | PactBopumocTth
¢eHoma ¢ dQopmampaerumoMm B | ¢heHOJIA B BOJAE NPH
(heHonopMaNbIErHTHYIO CMOIy. | OOBIYHOM
[lpumeHenne QeHoma Ha OCHOBE | TeMmepaType M TpH
CBOWCTB. HATpeBaHUM.
A
KauecTBeHHbIE
peakuum Ha ¢eHoJ
18 5 Anpreruanl ITonyuenue anpaerunoB oxkucieHueM | JI Tect Ne3 §11
COOTBETCTBYIOIIHX cnupToB. | Peaknus JranoJ. PeHoJ.
XHUMHYECKHE CBOWCTBA aJbAECTHUIOB: | «CePeOPAHOro
OKHCJICHHE B  COOTBETCTBYIONIYIO | 3epKaJia»
KUCJIOTY W  BOCCTaHOBiIeHuUEe B | J| Oxkucinenue
COOTBETCTBYIOIINI CIHPT. | aJibAerHI0B B
[Mpumenenne  QopManpieruia © | KHCJIAOTHI
aleTanbJeruia Ha OCHOBE CBOMCTB. THAPOKCHAOM  MeIu
(1)
np 8
CpoiicTBa
dopmanbaeruga
19 6 KapOonoBsie [lonyyenne xapOoHoBbIX  kuciot | ITP9 § 12

11




Ne Ne Hara Tema ypoxka Conepxanue IKCnepUMeHT Kountpoas /3 IMpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TEeMe
KHCIIOTBI OKHCJICHUEM anpaerunos. | CBoiicTBa  yKCyCHO# B6
XVWMHYECKHE CBONCTBA YKCYCHOM | KHCJOTBI
KHCJIOTB:  OOIIME  CBOHCTBa C
HEOPraHMYECKHMMU  KUCIIOTaMH |
peaKIs aTepuUKaITHN.
[IpuMeHeHrEe YKCYCHOM KHUCIOTBHI Ha
OCHOBE CBOMCTB. BEbICIIME >XUpHBIE
KHUCJIOTHI Ha npuMepe
MaJbMUTUHOBOM M CTEapUHOBOM.
20 7 Crnoxnble 3¢upsl u | [lomydenue CIIOKHBIX a¢upos | I § 13
KHUPBI peaknuei srepudukanuu. Cnoxusle | Komnexknus 3¢pupubIx
3¢upel B IpUPOAE, HMX 3HAYCHHE. | MaceJ
[Ipumenenue cnoxueix 3¢upos Ha | JI 10
OCHOBE CBOWCTB. CBoiicTBa »KHPOB
Kuper  kak  cioxHble  3¢wupsl | JI11
XvuMH4eckne  CcBOMCTBA  kKHpoB: | CpaBHeHHEe CBOWCTB
THIPOIIN3 (oMbLTEHUE) U | pACTBOPOB MBbLIA W
THJIPUPOBAHUE  KHUJIKAX  JKUPOB. | CTHPAJIBLHOTO
[IpumeHeHne KHUPOB Ha OCHOBE | MOPOIIKA
CBOMCTB.
21 8 VYrieBoasl. Knaccudukaius yrieBoos: bl | § 14
I'mroko3a. MOHOCaxXapuas (TIOK032), Peakuus
nycaxapuisl (caxaposa) u «cepeOpPSTHOTO
noJicaxapuisl (Kpaxmani U 3epKaja»

LIEJUTI0N03a). | TIoK03a — BEImecTBO ¢
JIBOUCTBEHHOU (pYHKIIUEH —
JIBJCTHUIOCTTUPT. XUMHUYECKHE
CBONCTBA T'IIOKO3bI: OKHCIIEHUE B
[JIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJIEHHE B COPOUT, OpOKEeHUE
(MOJIOYHOKHCIIOE U CITUPTOBOE).
IIpuMeHeHue TIIF0KO3bI Ha OCHOBE
CBOICTB.

J Oxucnenue
THAPOKCHIOM M
(11

J12

CBoiicTBa III0K03bI

12




Ne Ne Hara Tema ypoxka Conepxanue IKCnepUMeHT Kountpoas /3 IMpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TemMe
22 9 Jucaxapuisl W | 3HaueHHE YTIICBOJIOB B )KUBOU i | § 15
MO CAXaPHIBL. IIPUPOAE U KU3HU YETIOBEKA. KauecTBeHHas
[onsTHE 0 peakuuu peaknus Ha KpaxmaJl
IOJINKOHIEHCALINH ¥ THAPOJIN3a Ha J13
IIpHMeEpE B3aUMOIIPEBPALICHHN: CaoiicTBa KpaxMaJia
TIII0K03a — MOJIMCaxapu/l.
23 10 CamocrosTenpHas | YOpaXxHeHHs IO  COCTaBJICHUIO IIpoBepounas
pabora YpPaBHEHHH peakuuid C y4acTHEM pabora Ne4
[IpodunbHbIE 1 KHCIIOPOACOEPKAILHX COCIMHEHHI; Kucnopoaconep:xa
npodeccnonanpao | PEAKIHIL, WITIOCTPUPYIOIIHX 1Ue coeuHEeHHs.
3HAYUMBIC TCHETUYCCKYIO CBA3b MC)KIlVy
Pa3TMYHBIMHA KIJIACCAMH COCTUHEHHU.
3JIEMEHTHI »
CocraBiienue ¢GopMysl M Ha3BaHHU
COACPKAHMA. BEIIIECTB, UX TOMOJIOTOB, H30MEPOB.
CooOuienus. 5
YacoB.
TEMA 4 Asorcoaep:xaiue COeJMHEHUS U MX HAXOKI€HHE B JKUBOW npupoje 6 4
24 1 AMWHBI. AHUITHH. [lonstne o6 amwmnax. I[lomyuenue | [ § 16
apOMAaTHYECKOrO0 aMHHAa — aHWIMHA | B3aumoneiicTBue
U3 HATpPOOEH305la. AHWIMH Kak | aMMHaKa W aHWJIMHA ¢
OpraHM4ecKOoe OCHOBaHHE. B3auMHOE | COJITHON KUCJIOTOMM.
BIMSHUE aTOMOB B  MoJjekyile | Peaknusi aHWJIMHA ¢
aHWJIMHA: OcjlabJeHne OCHOBHBIX | OPOMHOIT BO/OIA.
CBOWCTB W  B3aMMOJECHCTBHE C
OpoMHOW  BOJOH. IIpumenenue
AQHWJIMHA Ha OCHOBE CBOMCTB.
25 2 AMUWHOKHCITOTEHI. [omyuenue aMUHOKHCIIOT m | [ §1
KapOOHOBBIX KHCIIOT W THUIAPOIU30M | Jl0Ka3aTeJbCTBO B1
OenkoB.  XWMHYECKHE  CBOICTBA | HAJIMYMSA
AMHHOKHCIIOT  Kak  amM(OTepHbIX | (PYHKIHOHAIBLHBIX
OpTraHUYECKUX COEJMHEHMH: | rpynnm B pacTBopax
B3aMMOJCHCTBUE  CO  INEIOYaMH, | AMUHOKHUCJIOT
KHCIOTAMA W JPYr C JOPYyroMm

13




Ne Ne Hara Tema ypoxka Coaepixanue IKCnepuMeHT Kontpoan /3 IIpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TEME
(peaxuus MOJIMKOHACHCAIINN).
[MentuaHas CBSI3b W TIOJUIENTHMIBL.
[Ipumenenne  aMHUHOKMCIOT  Ha
OCHOBE CBOWCTB.
26 3 Benku [Homyuenne OenkoB peakmumeit | [ PacrBopeHne w § 17
MOJTMKOHICHCAIINN AMHMHOKHCIIOT. | 0caskaeHue 6e1KoB
[lepBuunasi, BTOpH4Has, TpeTH4Has | I
CTPYKTYphl  OcnkoB. Xumuueckue | IIBeTHbIE peakunu
CBOMCTBa 0€JKOB: ropeHue, | 0eJKoB
JeHaTypauus, TUApoiu3, | [l ropeHue NTHYbErO
KayecTBEHHbIC (LIBETHBIC) pPEaKIWH. | Mepa M  IIePCTAHOM
bruoxumuueckue GyHKINUN OETKOB. HUTH
J 14
CBoiicTBa 6eJIKOB
27 6 Hyxnennossie CHHTe3 HYKIEHWHOBBIX KHCIOT B | [] Tect Ned § 18
KHUCJIOTHI KIIeTke w3 HykieoTunoB. O6muit | Mogeib MOJIEKYJIbI | AMUHBI C.180-
1aH CTPOCHHUS Hykieotuna. | JJHK AMUHOKHUCJIOTBI. 181
CpaBHeHune crpoeHHss U (DYyHKIUH
PHK u JHK. Ponp HyKJIEHHOBBIX
KHACIIOT B XpaHEHUH M Iiepejade
HaCJIe/ICTBEHHOMN WHPOPMAITUH.
[TonsiTe 0 OMOTEXHOJIOTHH M TE€HHOM
WHKCHEPUH.
28 1 IIpakTnyeckas padora 10
Penienyne JKCIEPUMEHTAJIbHbBIX 32124 HA WICHTH(GUKAIMIO OPTAaHUYECKUX COCAUHECHUM
29 1 CamocrosiTenpHas pabora 5
[IpodunbHbie U
npo¢eCCHOHAITBHO 3HAYNMBIS
3JIEMEHTHI COJIEPIKAHUS.
CooOuienust.
TEMA 5. buoJIorH4ecKH aKTUBHbIE COeJUHEHUs 34
30 1 depMeHTHI | Ilonsatne o  ¢epMeHTax  Kak | Ji | | §19
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Ne Ne Hara Tema ypoxka Coaepixanue IKCnepuMeHT Kontpoan /3 IIpume
YPOKa | YPOKa | YPOKa 3HAHUI YyaHue
B
TEMe
OMOJIOTUYECKUX katanuzaropax | Pa3ioxeHue
0eJIKOBOM MPUPOIBL. NepoKCcUIa BOAOPOAA
Oco0OeHHOCTH  (PYHKIIMOHMPOBAHHUS | KATAAa30it ChIPOro
(hepMeHTOB. Msca " CBIPOTO
Ponn (hepmMeHTOB B | kapTodes.
KU3HECATEIbHOCTH KuBbIX | I
OpraHU3MOB U HapogHOM xo3siicTBe. | Koamexkmus CMC,
COJIeP KALINX IH3UMBbI
31 2 Buramunsr Ilonsatue o BuramuHax. Hapymenus, | /J{ v’ Coobuenus §20
CBA3aHHBIC C BUTaMHWHaMU: KOJ'I.T[eKIII/Iﬂ yuawiuxca no
aBUTaMUHO3BI, THIIO- U | BATAMHHHBIX meme:
TUIEPBUTAMHHO3BI. npenaparosB. » Bumamunw
Butamun C xak npexacraBurens | J]
BOZIOPACTBOPHMBIX ~ BUTaMHHOB U | McnbITaHHe  Cpelbl
BUTAMMH A Kak TpEICTaBUTENb | pacTBOpa
KUPOPACTBOPUMBIX BUTAMHUHOB. acKOpOMHOBOIT
KHCJIOTBI
HHAUKATOPHOM
Oymaroii.
32 3 CamocrosiTenpHas pabora SuacoB
[IpodunbHbie U
npo¢eCCUOHAIBHO 3HAYUMBbIE
3JIEMEHTBI COAEPKAHU.
CooOuienust.
TEMA 6 UckyccTBeHHbIE H CHHTETHYECKHE OPraHN4YeCcKHe COeANHeHUs 24
38 | 1 | | | |
34 2 IIpakTHyeckasi pabora. PacnozHaBaHue 1J1aCTMAacC M BOJIOKOH.

15




TemaTnuyeckoe IJIAHMPOBaHMEe YPOKOB xumuu 1o nporpamme O.C.I'abpuesisina (2 yaca B HeJeJI10).

YpoOK
aB

TEMeE

Hara

YpPOK
a

Tema ypoka

Conepxanue

IJKCHepUMEHT

KonTtpoan
3HaHM

/3

IIpumeyanu
e

Tema 1.

Crtpoenue atoma u nepuoanueckuii 3axon JI.U.MenjaeseeBa (3 yaca)

Atom -
YacTHI[A

CJIOXKHas

Anpo u anmexTpoHHAs 000IOYKA.
OJEeKTPOHBI, IIPOTOHBI,
HEUTPOHBI.

OneKTpOHHbIE
KOH(UTYpanun
aTOMOB JJICMEHTOB.

ONeKTpOoHHbIE KOH(pHUTYyparuu
aTOMOB JIEMEHTOB. DJIEKTPOHHO-
rpaduueckue (GOpMyNbl aTOMOB
3JIEMEHTOB. OneKxTpoHHAs
KIaccuuKamys 3JIeMEeHTOB.

Tect Nel
CtpoeHue aToma.

CamocrosrenbHas pabora
[Ipodunevubie n
npo¢eCcCHOHATLHO 3HAaUUMBbIe
AIIEMEHTHI COJICPKAHMSL.
Coo0bmieHusl.

Tema 2. Ctpoenue Bemecra (15 yacoB)

HNonnas
CBS3b.

XUMHUYCCKasa

Honnas cBa3s. Katwmonel wu
anuoHbl. Knaccugukanus HOHOB.
HNonneie KPUCTAJLINYECKUE
peuietku. CBOMCTBa BEIECTB C
OTUM THIIOM KPHCTATMICCKUX
PpEIIETOK.

pil| Moaeen
KPUCTAJUTHYECKIX
pEeIIeTOK  BEIIECTB C
pa3IUYHBIM THIIOM
CBSI3H.

§3
B 3-5, 10

KoBanentHas
XUMHYECKAS CBSI3b

KoBanentnas

OIEeKTPOOTPHUIIATEIEHOCTE.
[Tonsipuas 51 HEIOJIIpHAas
KOBaJIEHTHbIE CBs3H. Jlumoss.
OOMeHHbIi u JIOHOPHO-
aKLENTOPHBIN MEXaHU3MBbI

CBA3b.

Tect Ne2

HNonHasa ¥ KOBaJIeHTHas

XMMHYECKasd CBA3b.

§4
B1,29

B 6,9,

10-
cooowenu
a

16




00pa30BaHUs KOBAJICHTHOW CBSI3H.
MornekynspHple ¥ aTOMHBIC
KPUCTAIUTHYECKUE PEIIeTKH.
CBoiicTBa BEHIECTB C OSTUMU
THTIAMU PEIIETOK.

6 Merammdeckast Ocobennoctu crpoenust aromoB | IIP 11  Onpenencuune | ¥ Coodwenus no memam: | § 5
XUMHYECKasi CBS3b METaJLJIOB. MeTajndeckas | TUIA KPUCTALIMYECKOi | ~  VICTOPHA BOSHHKHOBCHUA | B _4
" pa3sBUTHA 3€PKAIIBLHOTO
XUMUYecKast CBSI3b W | PELIETKH  BEWECTBA K S —
METAIUTMIECKAsk KPUCTAJUIMYECKAs | ONMCAHUE €T0 CBOMCTB | >  Kpartkuit ouepk MHPOBOit
pemetka. CBOHCTBa BEIIECTB C MCTOPUU METAITHYECKHX
JTHUM THUIIOM CBSA3U. ACHET.
»  Meramu4eckue ACHbTU B
ucropuu Poccun
> MeTamisl ¥ CIIIaBbI-
Mare€pualibl 1J1s1 APEBHUX
1 COBPEMEHHBIX
OJTUMITHHCKHX Harpanu.
7 Bognoponnas MexMoneKyIspHas u I[MpoBepounass padora | § 6
XUMUYECKas CBS3b BHYTPHUMOJIIEKYJISIPHAS No2 B 1-6
BOAOPOAHAs CBsI3b. 3HAUYCHUE Tunsi xumuueckoii | B. 8,9 -
BOJOPOIHOMN CBS3H JUIS CBSI3H. coodwenu
OpTaHu3aIun CTPYKTYp A
OHOTIOTUMEPOB.
8 [Honumepsr. [lnactmaccsl:  TepMmomiactel  u | [IP12 Osuakomienue ¢ | ¥ Coobwienue no meme: §7
ITnacTmacchl PEAKTOIIACTHI, UX | KOJUIeKIeH > Cunrermieckue g1
TMOJIMMEPHBIC MaTECpUAJIbI
MPEICTABUTENHN U IPUMEHEHHE. TOJMMEPOB:  M1aCTMAce 1 ¥X POITb B COBPEMEHHOH B 1-4
W BOJOKOH W W3JeIHl TEXHIKE.
13 HUX.
9 [Tonmumepsl. Bonokna | Bosnokna: MPUPOHBIC §7
(pacTuTenbHBIE W JKUBOTHBIE) U 2
XUMHYECKUE B6
( HCKYCCTBEHHBIC "
CHUHTETHYECKHE), ux
MPEJCTaBUTENH U IPUMEHEHHE.
10 MounsipHbIit o0beM | MomnsipHblid 00beM Ta3000pa3HBIX [IpoBepounas padora Ne3 | § 8
ra3000pa3HbIX BEUIECTB.  3akOH  ABOrajapo. Pemenue pacuétHbix | U 1
BEIIICCTB Pemenne pacueTHsIX 3amad. 3a/1ad. B1-4
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11

IIpencraBurenu
ra3000pa3HBIX
BEIIECTB

[IpeacraButenmm  ra3000pa3HBIX
BEIIECTB: BOJOPOJ, KHUCIOPOJI,
YTICKUCITBIT ras, aMMHUaK,
STHJICH. Nx MOJTy4eHUE,
coOupaHHe 1 pacro3HaBaHue.

§8

12

IIpakTHyeckas
paoora. IloavyeHnwue,
codMpaHue H
pacno3HaBaHHe
ra3oB.

[omyuenue, cobupanue u
pacro3HaBaHue ra3os.
CoBepITIcHCTBOBaHUE
NIPAKTUYECKUX yMEHUI 51
HaBbIKOB.

C217-218

13

10

Kunnxoe COCTOSTHUE
BemecTBa. Boga

Kugkoe coCTOSHHE BeEIIECTBA.
Bopa. [Totpebnenue Boabl B ObITY
u Ha MIPOU3BOJICTBE.
MuHepanbHble BOJBIL, 150:4
HCIOJB30BAaHHE B CTOJOBBIX U
neyebHpIx wenax. JKectkocts
BOJIBI M CTIOCOOBI €€ YCTPaHESHHS.

IIP 13 o3HakomieHHE C
MHHEpaJIbLHBIMH BOJAMU
JI ucrnipITaHue BOBI Ha
JKECTKOCTb. Y CTpAaHEHUE
JKECTKOCTH BOJEI.

§9

B5,9

B 5,¢.94-
cooouien.

14

11

Tsepnoe
BEILECTBA

COCTOSITHUEC

AmMopdHbIe TBep/bIC BEIIECTBA B
HPUPOJE U B )KM3HU YEJIOBEKA, UX
3Ha4YCHHE u IIPUMEHEHHUE.
Kpucranmnueckoe CTPOCHHUE
BEIIECTBA.

Coobuienue no meme:
Hcropus crexna B
UCTOpPUM YeJIOBEUEeCTBa

§10
B1,2
B10,
c.104-
cooou.

15

12

I[I/ICHepCHBIe CHUCTCMbI

[TonsTue 0 JMCIIEPCHBIX
cucremax. JlucriepcHas ¢asza u
JIMCTIEPCUOHHAS cpena.
Krnaccudpukanms JMCTIEPCHBIX
CHCTEM B  3aBUCHMOCTH  OT
arperaTHoro COCTOSIHUSI
JIMCTIEPCHOU cpenbl 5
JHMCIIEPCUOHHOM (ha3bl.
I'pyGoaucniepcHbie CUCTEMBI:
IMYJIbCHUH, CYCIICH3UH, a3PO30JIH.
ToHkoaMCTIEpCHBIE CHCTEMBI:
TeJIH ¥ 30JTH.

I1P1403HaKoMIeHHE C
TACTICPCHBIMHA
CUCTEMaMHU

Cooouenue no meme:
DcreTnueckas,
GuosoruyuecKas u
KYJIbTypHAs POJIb
KOJUTOU/IHBIX CHCTEM B
JKU3HU YeI0BeKa

B1,3,6

18




16

13

CoctaB Bemecrtsa Hu
cMmeceit.

BemectBa  MONEKyISIpHOTO U
HEMOJIEKYIIIPHOTO CTPOCHHUSI.
3aKkOH  TIOCTOSHCTBA  COCTaBa
BenecTBa. IloHaTue «monsa» u ee
Pa3HOBHIHOCTH. Pewenue
pacYeTHBIX 3a/1a4.

17

14

O0o001eHe  3HAHUI

10 TCMC

Tect Ne3
CTpoeHue BelecTna.

18

15

CamocrosTenbHas padoTa
[IpoduabHbIC U
po¢eCCuOHAIBHO 3HAYUMBIE
9JIEMEHTHI COJIEPKaAHMSL.
CooOuienus.

Tema 3. Xumuueckne peaknun ( 8 yacos)

19

Peakruu, naymme 6e3
U3MCHCHUA cocCTaBa
BEIIIECTB

IToHsiTHE O XUMUYECKON PEAKITUH.
AnmoTponus M aJJIOTPOITHBIE
BUJIOU3MCHEHHUSI. [puuvHbl
AIOTPONUH Ha npuMepe
MOIUGUKATIII Kucjopoa,
yraepona u ¢ocdopa. O30H, ero
Ouonormueckas poib. M3oMepsl u
HU30MEpUSL.

§13
B 3,4

20

Peakuun, wunymme c
U3MEHEHUEM COCTaBa
BEIIECTB

Peakiiun COCJIMHEHMS,
pasnoXeHus,  3aMelleHus U
o0OMeHa B HEOPraHWYECKOW U
OpraHvyeckoll xumuu. Peaxkuun
3K30- M JHAOTEPMHYECKHE.
TennoBoit 3pHeKT XUMHUYECKOH

J  TAmBl  XUMHYECKUX
peakuui.
JI peakums 3amenieHUs
Menu KEJIe30M B
pacTtBope MEJHOTO
Kynopoca.

§ 14
B1-4

19




peakiuu U TEPMOXUMHUYECKHUE
ypaBHeHHus. Peakumm ropeHus,

P15 peaxuuu, uayume
c 00pazoBaHHEM

Kak YaCTHBIN ciayval | ocajaka, ra3a Wid BOJBIL.
9K30TEPMHUYECKUX PEAKIIHH.
21 Cxopocts xumuueckoit | [lonsarue 0 ckopoctu | [ B3aumozeiicteue | [IpoBepounas pabora Ne4 | § 15
peaKIIuH. XUMHICCKOM peakmuu. | mopomka wu  rpanyn | Kmaccudukarms B 1,2,5,6,7
3aBUCUMOCTH CKOPOCTH | IMHKA €  COJISTHOM | XMMHYECKUX PEaKIHil.
XUMHYECKON peakuuu OT | KUCJIOTOM.
MIPUPOBI pearupyromux | IIP16 MOJIyYCHHE
BEIIECTB, KOHIIEHTPAINH, | KHCIOpOoaa
TEeMIIEpaTypHl, TUTOIIAIU | pa3jloKeHHEM
MTOBEPXHOCTH COIPHUKOCHOBEHMS | MIEPOKCHIA BOAOPOAA C
pearupyomnmx BEIIECTB U | TOMOIIBIO OKCH/Ia
kartanuzaTopa. @depMmeHTH Kak | MapraHia Hu KaTaja3bl
OMOJIOTMUECKUE KaTaIU3aTOPBIL. CBIPOTO KapTohesisl.
22 O6paTuMoCTh HeoOpatumble wu  oOpartumebie § 16
XUMUYECKON peakuuu. | Xumudeckue peakuu. [lonsarue o ql
XHUMHUECKOE XUMUYECKOM PaBHOBECUU. B 2,6
paBHOBECHE Crioco0bl CMEIIICHUS
XUMHYECKOTO paBHOBECHS Ha
MIpUMEepe CUHTE3a aMMHaKa.
23 Ponp BOJIBI B | UcTuHHBIE PacTBOPBHI. Tect Ned §1
XUMUYECKUX peakiusx | PactBopumocTs u OopaTumocTh B1
KJIACCU(UKAIMSA  BEIIeCTB IO XHMHYECKOH peakium.
3TOMY TMpHU3HAKY: PacTBOPHUMBIE, XumMuyeckoe
MaJjopacTBOPHUMEIE, paBHOBecHe
HEPAaCcTBOPUMEIE. DIEKTPOIHUTHI H
HEDIJIEKTPOIUTEHI.
DIEeKTPOIUTUYECKAS
JUCCOLUALIVSL. Kucnorsi,
OCHOBaHMS M COIM C TOYKHU
3peanss  TO/I. XUMHUYECKUE
CBOMCTBa BOJbI: B3aUMOJIEUCTBUE
C MeTaJylaMH, OCHOBHBIMH U
KHCIIOTHBIMH OKCHIaMH. Peaxiu
TUApaTallid B OPTaHWYECKOM
XUMHUH.
24 I'unponus [lonstue «rupponusy». | [P 17 pasHele ciaydan § 18
Heob6parumerit TUAPONIN3. | THIPOJIN3A COJIEH. B 4,5-nom.
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O6patumblii Tuaponus. ['uaponus JKCIEPUM
OpPraHWYEeCKUX BEIIECTB U €ro eHT
3HAa4YeHHWe. 3 Ciydas THUIPONIH3a

coJnen. [IpakTuueckoe

MIPUMEHEHHNE THAPOIN3A.

25 OKHCIIATETHHO- CrereHb okucnenus. | JI moixydenne Bomopozaa §19
BOCCTaHOBUTEJIbHbIE OmnpeneneHue CTEMEHM | B3aUMOJICUCTBUEM gl
peakiuu OKUCIICHUS o (hopMysie | KUCIIOTHI C IIUHKOM. B1,3

COETMHEHHSL. [NonsTne 00
OKHUCIIUTEIbHO-
BOCCTAaHOBUTCJIIbBHBIX pCaKkuugx.
OkwucieHHe ¥ BOCCTAaHOBJICHHE.
OKHCIUTETh ¥ BOCCTAHOBUTEITD.
26 CamocrosTenbpHas pabora 5 gacoB
[TpoduabHbIC U
npodeccHoHaATEHO 3HAYNMBIC
3JIEMEHTHI COAEPIKAHUS.
Coo01ieHus.
Tema 4. BemectBa u ux cBoiicTBa (8 yacoB).
Meraminl BsaumopeticteBue wMeramioB ¢ | [IP18 B3zaumMonencTBue § 20
HeMeTajulaMd. B3aumMoneiicTBrUe | CONAHOM  KUCJIOTBI | B5
MIETOYHBIX U | pacTBopa YKCYCHO#
I[EJIOYHO3EMEIIbHBIX ~METAJIJIOB | KHCIIOTHI ¢ METAJlJIAMH
C BOJOH. DJIEKTPOXUMHUYECKHIA
pAa  HampsDkeHWH — MetayuioB. | JI xommiexius oOpasnoB
B3anmogeiicTBue MeTaloOB € | METaJIOB
pacTBopaMu KHUCJIOT M coseil. | BzaumoneiictBue
ATIOMUHOTEPMHSL. HATpPHS U CYPbMBI C
B3aumopeiictBue  HaTpus € | XJOpOM.
3TaHOJIOM U (PEHOJIOM. I'openue Maruus B
Koppo3sus metainos. KHUCJIOPOJE.
BsanmoneiictBrue
HICJIOYHO3EMECIIBHBIX
METAJJIOB C BOJIOM.
BzanmoneiicTBre
HATpPHS C ITAHOJIOM.
28 Hemeraisl CpaBHHUTEIbHAS §21
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XapaKTCpUCTHUKA T'aJIOTCHOB KakK

Hauoboee THUIAYHBIX
MpeJICTaBUTENEH  HEMETaJIOB.
OKucIuTeILHbIC CBOMCTBa

HeMeTautoB( B3aUMOJICHCTBHE C
MeTaJUlaMH HW  BOJOPOIOM)
BoccranoBuTenbHbIE  CBOMCTBA
HEMETAIIOB (B3aUMOJICHCTBHE C
0oJiee AIIEKTPOOTPHUIIATSIIEHBIMU
HEMETalNIaMH H  CIIOKHBIMH
BEIIIECTBAMH-OKUCITUTEISIMH).

B 6,7

29 Kucnotsr Knaccudpukanmsa opranmdeckux | [P 1983aumopeticteue | [IpoBepounas padora N5 | § 22
U  HEOPraHWYECKHX  KHCIOT. | CONITHOM KHCIOTBI | | MeTamisl 1 HeMEeTallbl B5S
OOmme  CBOWCTBa  KHUCIIOT: | pacTBOpa YKCYCHOM
B3aMMOJICHCTBHE OPTaHMYECKUX | KHCIIOTHI C COISIMH.
W HEOpraHW4yecKux KHuciaoT c | Jl Komekuus
METaUlaMH,  OCHOBHBIMH W | IPUPOAHBIX
aMQOTepHBIMH ~ OKCHJAaMH H | OPTaHHYECKUX KUCIOT
rUApoOKcHIaMu, ¢ cossamy, | [ B3aumonelctBue
00pa3zoBaHKE CIIOKHBIX 3(HUPOB. | MEIH C
CBoiicTBa a30THOW W CEpHOW | KOHIIEHTPUPOBAHHON
KOHIICHTPUPOBAHHBIX KUCIIOT. A30THOM KUCIOTOMN
30 OcHoBaHus Knaccudpukanus opranngeckux | JI MOJIyYCHHE u §23
U HEOPraHWYECKHX OCHOBAHMM. | CBOWCTBA B5
XUMHYECKHE CBOICTBa | HEPACTBOPUMBIX B 8 ¢.200-
OCHOBAaHMI: B3aUMOJEUCTBHUE C | OCHOBaHU cooduenu
KHCJIOTaMH, KHCIOTHBIMU | J] paszioxeHue A
OKCHJaMHU u comsmu. | ruppokcuaa meau (11)
Pa3snoxxenne  HepacTBOPHMBIX
OCHOBaHMII.
31 Comn Knaccuduxarus coneit: | JI rupponus xmopunaos | v Coobuienus no §24

CpelHHE, KHUCIbIE, OCHOBHBIC.
XUMHUYECKHEe CBOMCTBA COJICH:
B3aMMOJCHCTBHE C KHCIIOTaAMH,
IIeJI04YaMH, MeTaJlIaMH H
conamu. [lpencraBurenu coineit
U UX 3HaUYeHUE. XJIOpU]l HATpHs,

M aleTaToB MLICJIOYHBIX
METaJlIOB

J1 06pa3ibl IprpoTHBIX
MHHEPAJIOB,
coJiepXKaIlIuX COJH

J1 0OpasIibl MUIIEeBHIX

memam:

» 3HauyeHue Cojbl B
HAPOJHOM XO3SHCTBE H
HCTOPHS MPOHU3BOJICTBA
COZIBI

» IlpumeneHue xjopuaa
HaTpHsi B OBITY ¥ B
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kapOoHaT Kamplus, ¢ocdar

KaJbIIHs, THJIPOKApOOHATHI
HaATpUs u aMMOHUSI,
THUIPOKCOKApOOHAT Meau
(Mamaxur). KauectBeHHbBIE

peaknuu Ha XJIOpHI-, cyibdat-,
U KapOOHAT-aHUOHBI, KATHOH
aMMOHUSI, KATUOHBI JKele3a.

MIPOIYKTOB,COJICPIKAIIN
X THIPOKapOOHATHI
HATPUS 1 AaMMOHUS

MPOMBIIUICHHOCTH
» Comnu B MeguLMHE

32

33 IIpakTuyeckasi padora | Pemenne skcnepuMeHTaIBHBIX
20 3a/a4 = Ha  WACHTU(DUKALNIO
Pemenue OpPraHUYECKUX u
IKCMEPUMEHTAIBHBIX | HEOPTAaHUYECKHX COCAMHCHHIMA
3aaa4y

34 Kourposbnasa patora | KouTpons u yder 3HaHUWi 110

2

Teme 3, 4

Uroro:

v" KOHTPOJILHBIX
padoT -4 yaca

v'  TIpaKTHYecKHX
pador — 20

v CaMOCTOATEIbHBIX
pa6or- 40 uacoB+
10 xoHC
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3. YCJIOBHUE PEAJIM3AIINA TPOT'PAMMBI YYEFHOM
JANCHHUIIJIMHBI XUMUSA
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHH 0
Peanuzanuss mporpaMmbl JAUCHUIUIMHBL TpeOyeT HalWyusi y4eOHOro kaOuHera
XUMUH.

OobOopynoBanue yueOHOTro KaOUHeTA!
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NEPEYEHB JABOPATOPHOI'O OBOPYJIOBAHUS U HATJISITHBIX IIOCOBUM JIJIS
KABMHETA XUMHUHN

YuebHoe 000pyI0BaHKE, IPEICTABICHHOE B MEPEYHE, MO3BOJISIET BHIIIOIHUTE B IIOJHOM 00BbeMe
y4eOHBIN SKCIIEPUMEHT MO XUMHUH (IEMOHCTpALUH, JJaOOPATOPHBIE OMBITHl U MPAKTUYECKHE padOThI,
IPOEKTHBIE U MCCIEOBaTENIbCKUE pabOThl ydallMxcs) B COOTBETCTBUU ¢ TpeboBanusmu DI'OC
OCHOBHOT'O U cpeiHero oOpas3oBaHusa. Kpome TOro, mpeicraBieHHOE OOOpYIOBAaHHE IO3BOJISIET
OpraHu30BaTh yrIIyOJEHHOE U3YYE€HUE XUMHUH B CTapIIel IIKOoJe.

HanmenoBanue Kon-Bo,
TIT.
OBOPYJIOBAHUME OBHIEI'O HABHAYEHMUS
1. Becsl 1abopaTopHbIe 3IEKTPOHHBIE 1
2. Jlocka 7St CYIIKH TTOCY Tl 1
3. | KoMImeKT 31eKTpocHa0KeH s 1
4. TepMOMETp IIEKTPOHHBIH 1
S. Croy-nogbeMHUK 1a00paTOpHBIN 1
6. | llratus yHuBepcanbHbIi 1
OBOPYJIOBAHHUE JIJIS1 IPOEKTHOM JESTEJbHOCTH
7. JlaGopaTopHbIii KOMIUIEKC TS y4eOHOW PAaKTHUECKON B IPOCKTHOM JAEATEILHOCTH 110 3
XUMHH
1
JABOPATOPHASI IIOCY JIA, IPUBOPBI 1 OBOPYJOBAHUE JIJISI
JAEMOHCTPALIUH
8. Bbans komOuHMpOBaHHAs J1abOpaTOpHAs 1
KommnexT konb 1eMOHCTpaluOHHBIX 1
10. | KommiekT MepHO# MoCy sl 1
11. | Kommiekt uznenuii u3 kepaMuku u papdopa 1
12. | MarnurtHas Meniaiaka
13. | HabGop nocyasl ¥ mpHHAIIEKHOCTEH U TPOBEICHHUS AEMOHCTPALIMOHHBIX OIBITOB 1
14. | IlpubGop nns momydeHus ra3oB (IeMOHCTPAIIOHHBIN) 1
15. | CriupToBKa AeMOHCTpAIIMOHHAS 1
16. | YcraHOBKa AJIsl IEPETOHKHU BEIIECTB 1
17. | XpaHunwine Uisi XAMUYECKUX PEaKTUBOB 1
JIJABOPATOPHASA ITOCY A, IPUBOPHI U TIPUHA UIE2XKHOCTH JJI51
YYEHUYECKOI'O SKCIIEPUMEHTA
18. | MukponabopaTopus sl XUMUYECKOTO SKCIIEpUMEHTA 15
19. | JIaGopaTOopHBIil KOMITIEKT ISl HAYAIEHOTO OOYYEeHUS XUMUN 15
20. | JIabopaTopHast 6aHs IS YIEHHYECKOrO DKCICPUMEHTA 15
21. | Bechl yueOHbIe 1a00paTOPHBIC AIIEKTPOHHBIC 15
22. | HabGop 1o a5ekTpoxumun 15
23. | IIpubop anst momy4eHus ra3oB J1a00paTOPHBINA 15
24. | Ha6op u3 kepamuku u dhappopa 15
25. | Habop obopynoBanus s BeimonHenus I UA no xumun 15
26. | HaGop ans xpaHenus peaktuBoB 1i1st [UA o xumuu 3
1
MOJEJIHU, KOJUIEKIIUHN
27. | HaGop moneneit aTOMOB JJIsi COCTABJICHUSI MOJIEJIeH MOJIEKYII TI0 OPTaHHYECKOH 1 29
HEOPraHUYEeCKON XHUMHUH




TexHuveckue cpeacTsa 00y4eHus :
1. HoytOyk,
2. IlpunTtep na3epHblit,
3. KonmpoBanbHblii anmapar,
4. MynbTUMEIUANIPOEKTOP,
5. DKpaH (Ha MITaTUBE U HABECHOM)
3.2. UudopmanuonHoe odecnevyenne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl
JIJISl CTY/AICHTOB:

OcHoBHas JuTeparypa:

I'abpueasin, O.C.

Xumust 1t ipodeccuii U crienuanbHOCTel TexHuIeckoro nmpodmis : yueonuk / O. C.
["abpuensn, U. I'. OctpoymoB. - 6-e u3na., crep. - M. : Akagemus, 2013. - 256 c. - (HauansHoe u
cpenHee nmpodeccruoHanbHoe oOpa3oBanue). - bubdmuorp.:c.251. - 395-34.

Jliist mpenogaBareJieii:

1. ®epnepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickon @eneparum.

2. Tlpuxa3z MunuctepctBa oOpazoBanus 1 Hayku PO ot 29.12.2014 Ne 1645
«O BHecenuun wusMeHenuit B llpukaz MuHuCcTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enpepanmu ot 17.05.2012 Ne 413  «*“0O06
YTBEpXKACHUU (PeepaibHOrO TOCYJAapCTBEHHOIO 00pa3oBaTeNIbHOTO
CTaHAapTa CpeaHero (MOTHOT0) 001Iero 00pa3oBaHus .
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB OCBOCHUS YUeOHOM TUCUMILINHBI

KOHTpOJIB " OLCHKa PE3YyJIbTATOB OCBOCHUA JUCHUIIIMHBI OCYHICCTBIIACTCA IMPCIIOAaBaTCIICM B
mponecce yYCTHOro oOIpoca, a TaKXKE IMPOBCACHUA na6opaTopHI>1x U IPaKTHYCCKHUX 3aHHTHfI,
TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHUSA O6y‘-IaIOH_[I/IMI/IC$I HHIWBHUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

pedepaToB u 3aueTHBIX 3a1aHuid. (ITpuoxeHue)

Pe3ynbrarel 00y4ueHus (OCBOCHHbBIE YMEHUS,
YCBOCHHBIC 3HAHUS)

@®opMBI ¥ METO/IBI KOHTPOJISI ¥ OI[CHKH
pE3yIbTaTOB O0yUYCHUS

1

2

YMmeHus:

Ha3bléamb V3YyYCHHBIE BELIECTBA 110
CTPUBHAIIBHON» WM MEXIYHAPOIHOU
HOMEHKJIATYpE;

onpeodenams. BAICHTHOCTb U CTEIECHb
OKMCJICHUSI XUMHUUYECKUX 3JIEMEHTOB, THUII
XAMHYECKOM CBSI3M B COECJAUHEHHUSIX,
3apsii MOHA, XapakTep Cpeabl B BOJHBIX

pacTBopax HEOPTraHUYECKUX
COEIMHEHUH, OKHCIIUTEIb u
BOCCTAaHOBUTEIb, MPUHAJICKHOCTh

BEIIECTB K  pa3IMYHbIM  KJaccam
OPraHUYECKUX COCIMHECHUM;

Xapakmepu3oeams:. >IEMEHTbl MallbIX
MEpUOJOB IO MX TMOJIOKEHHUI B

NIEPUOIUYECKON CUCTEME
AN .MenneneeBa, oOmme XUMHYCCKHE
CBOMCTBA  METaJUIOB, HEMETAJIJIOB,

OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX H
OPraHUYECKUX COEAUHEHUN; CTPOCHUE U
XAMHYECKHE  CBOMCTBA  HM3YYEHHBIX
OPraHUYECKUX COCIUHEHUM;

00bACHAMY.  3aBUCUMOCTH  CBOICTB
BEIIECTB OT MX COCTaBa U CTPOCHHS;
MPUPOY XHUMHYECKON CBsI3U (MOHHOM,
KOBaJICHTHOM, METaAJJTNYECKOH),
3aBUCUMOCTh  CKOPOCTH  XHMHYECKOU
peakKUMU W TOJIOKEHUS] XHUMHYECKOIO
pPaBHOBECHUS OT PA3TUYHBIX (PaKTOPOB;

6bINOJIHAMDb XUMUUECKUuil
IKcnepumenm 1o pacrio3HaBaHHUIO
BaKHEHIIINX HEOPTaHUYCCKUX )51

OpPTaHWYECKUX BEIECTB;
npoeooums CaMOCTOSITEIbHBIN TOUCK

XUMHYECKON uH(popMauu c
MCII0JIb30BaHUEM pa3IUYHbIX
HCTOYHUKOB (Hay4HO-TIOIYJIIPHBIX

U3JIaHUH, KOMIBIOTEPHBIX 0a3 ITaHHBIX,
pecypcoB MHTepHeTa); HMCHOIB30BATH
KOMITBIOTCPHBIC TEXHOJIOTUU JJISL
00paboTKM W mepenayl  XUMHUYECKOM
uHpOpMallUM M €€ NPEACTABICHUS B

YcTHBINM onpoc, ToKa3 mpe3eHTalum
[TpakTudeckue paboOThl, TECTUPOBAHHE

DK3aMeH
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pasIuuHBIX (hopmax;

HCIO0JIL30BaTh npuodpeTeHHbIE
3HAHUSI M YMEHHUSI B NPAKTHYeCKOW
JAeATEeJLHOCTH U NMOBCEIHEBHOM KU3HH JIJIS:

. OOBSICHEHUS ~ XMMUYECKUX  SIBJICHUH,
MPOUCXOSAIIUX B MpHUpoje, ObITY M Ha
IIPOU3BO/ICTBE;

. orpezesieHus BO3MOXHOCTH MPOTEKaHUs

XUMHYECKHX IIPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSX U OLICHKHU MX IIOCJIEICTBH;

. HKOJIOTUYECKU TPAMOTHOTO MOBEJCHUS B
OKpYKalolllei cpee;
. OIICHKH BIIASTHUSI XUMHUYECKOTO

3arpA3HCHUA OKPY)KaIOHIeﬁ Cpclabl Ha
OpraHu3M 4YCJIOBCKAa W JAPYTHUEC XUBLIC

OpraHU3MBlI;

J Oe3omacHoro oOpallleHusi ¢ TOPIOYUMHU U
TOKCHYHBIMHU BEIIECTBAMH,
71a060paTOPHBIM 000PYIOBAHHEM;

. IIPUTOTOBJIEHUSI PAacCTBOPOB  3aJaHHOM
KOHIIEHTpauuu B ObITYy M  Ha
IIPOM3BOJICTBE;

. KPUTUYECKOM OLEHKH JIOCTOBEPHOCTH
XUMHYECKON uH(popManuu,

HOCTyrIaIOH_[eﬁ N3 pasHbIX HCTOYHUKOB.

3HaHud:

® gadiCHellue Xumuyeckue HOHAMUA.
BEIIIECTBO, XHUMHUYECKUUA  DJEMEHT, aToM,
MOJIEKYJIa,  OTHOCUTEJIbHBIE  aTOMHas U
MOJICKYJIIpHAsE MacChl, HOH, aJUIOTPOIIHUS,
M30TOIBI, XUMUYECKas CBSI3b,
AIIEKTPOOTPHUILIATEIHHOCTD, BaJICHTHOCTH,
CTENEHb OKHUCIIEHHUs, MOJIb, MOJISIpPHAs macca,
MOJISIPHBIA OOBEM, BEMIECTBA MOJEKYIISIPHOTO
U HEMOJEKYISIPHOTO CTPOEHHUS, PACTBOPHI,
AIIEKTPOJIUT u HEDIJICKTPOJIUT,
ANEKTPOJIUTUYECKAS U CCOIUAIUS,
OKUCTTUTENh U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBON 3(PQeKT peakiuw,
CKOPOCTh XMMHYECKOW peakKIuu, KaTaaus,
XUMUYECKOE PAaBHOBECUE, YTIIEPOJHBINA CKEJIET,

GbyHKIIMOHAIbHAS rpyIma, n30Mepus,
TOMOJIOTHS;
® OCHOGHbIE 3aKOHbL xXumuu:

COXpaHeHI/IH MacCChbl BCIICCTB, IIOCTOAHCTBaA
COCTaBa, IIEPUOHYCCKUN 3aKOH;
® OCHOGHbIE meopuu

YCTHBIN OIPOC, TOKA3 MPE3CHTALUN
[TpakTudeckue paboOThI, TECTUPOBAHHE

DK3aMeH
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XUMuu . XUMHISCKON CBSI3H,
ANEKTPOJIUTUYECKON TUCCOIUALIUU, CTPOCHUS
OPraHMYECKUX COCIUHCHUH;

e gadicHelue sewecmea u
Mamepuaivl. OCHOBHbIC METAJUIbl U CIUIABBI;
cepHasi, cojsHas, a30THas ©  YKCyCHas
KUCJIOTBI, III€JIOYH, aMMHaK, MHHEpaJIbHbIE
ynoOpeHus, METaH, 3TUJICH, alleTHIIeH, OCH301I,
9TAHOJI, HUPbI, MbUIa, TJIOKO3a, caxaposa,
KpaxmaJ, KJeT4aTKa, OeJIKHU, UICKYCCTBEHHBIE U
CHHTETHYECKHE BOJIOKHA, Kay4yKH,
IJIACTMACCHI;
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