MHUHUCTEPCTBO ITPOCBEIEHUSI POCCUIICKOI ®EJEPALIMUA

KomuTer o oopazoBanuro Cankr-IlerepOypra

ABTOHOMHasI HEKOMMepYecKasi 00pa3oBaTelbHasi OpraHu3aus
«Cankrt-IlerepOyprckas ['ymanurtapuas Llkona «POCT»
Br160prckoro aiIMMHUCTPATHBHOTO paliOHa
Cankr-IlerepOypra

IIpunsro «YTBep:KIeHO»
Ileparornueckuii coBet
[Tpotokon Ne 12 ot «25» aBrycra 2022r. JMpeKkTop IIKOJIBIL:

/ Maxkaposa H.H. /

[Mpukas Ne 30 ot «25» aBrycra 2022r.

MaKapOBa Hane)Kna MoanucaHo undpoBoIl NOANUCHIO:

Makaposa Hagexpa HukonaesHa
H NKOJaeBHa [arta: 2023.05.22 18:23:30 +03'00'

PABOYAS TIPOTPAMMA
Kypca BHEypOUHOI AeSITENbHOCTH
«Perenue 3a7a4 Mo XUMHKU»

quist 10-11 xnaccoB Ha 2022-2023 y4eOHBIH roj

Cankr-IlerepOypr 2022



IInanupyeMblie pe3yJibTAThl OCBOEHHSI KYypca BHEYPOUHOIi JesTeJIbHOCTH «Pemenue
XUMHYECKHX 32121

1.1JInyHoCTHBIE Pe3yabTATHI:

- cpopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;

- c(OpPMHPOBAHHOCTHL OCHOB CaMOpPA3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHH C
00I1e4YeIOBeYECKIMH [IEHHOCTSIMU U HJIeallaMH TPak TAHCKOTO

oOmiecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIBHOM, TBOPYECKOW |
OTBETCTBEHHOU JESTEIHHOCTH;

- HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B 00pa3oBaTeIbHOM, yueOHO-
HCCIIEIOBATENIbCKON AESITEIbHOCTH;

-TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIIE CaMOO0Opa30BaHUIO;
CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK

YCJIOBHIO YCTIEIIHON NMPOGECCHOHATBHON U 0OIIIECTBEHHOM e TETbHOCTH;

- OCTETHYECKOE OTHOIIEHHE K MHPY, BKIOYAs JCTETHKY HAYyYHOTO W TEXHUYECKOTO
TBOPYECTBA;

- IPUHSTHE U PeaTU3aIUIo0 IIEHHOCTEH 3J0pOBOTO M 06€301MacHOro 00pasa )KU3HU;

- OCO3HAHHBIN BBIOOP Oymymieit mpodeccr ¥ BO3MOKHOCTEH pean3aiii COOCTBEHHBIX
KU3HEHHBIX TIAHOB;

- c()OPMHUPOBAHHOCTH SKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS COIHATBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE TPHPOTHON U COITUATLHON CPEeIb

1.2.MeTanpeameTHbie pe3yJabTaThl

1.2.1 PeryasiTUBHbIE YHUBEpPCAJbHbIE y4eOHbIe el CTBUS

-CaMOCTOSITENIbHO ONPENENATh LENH, 3a/aBaTh MapaMeTpbl U KPUTEPHH, MO0 KOTOPHIM
MO>KHO

OTIPEeNIUTh, UTO LIEJIb JOCTUTHYTA;

-OLIEHUBATh BO3MO>KHBIE MOCJIEICTBUS JOCTH)KEHHUS TOCTABJIEHHOW LIEH B IEATEIILHOCTH,

CcOOCTBEHHOM JKMU3HHM M KU3HHM OKPYXAIOUIUX JIIOJIeH, OCHOBBIBASICh HA COOOpaMEHHSIX
3TUKU U

Mopau;

-CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON ACSITEILHOCTU U

KU3HEHHBIX CUTYaIHIX;

-OLIEHUBATh PECypchl, B TOM YHCIE BpeMs M Jpyrue HeMaTepHhalbHbIE PECYpCHI,
HE00X0IUMBIE

JUIS TOCTHYKEHUS TIOCTaBJICHHOH 11eIH;

-BBIOMpaTh MyTh JOCTHXKEHHS LENH, IUIAHUPOBATh pEIIEHUE IOCTABJICHHBIX 3ajad,
ONTUMU3HUPYS

MaTepHuaIbHbIe U HEMaTepUAIbHbIE 3aTPATHI,

-OpraHu30BbIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX AJIS JOCTHUKCHHUS

IIOCTABJIEHHOM LIETIH;

-COIIOCTABJIATH NOJYYEHHBIA PE3YIbTAT AEATENBHOCTH C [IOCTaBICHHOM 3apaHee LEIbIO.

1.2.3.11o3HaBaTe/IbHBIC YHHBEPCAJIbHbIC y4eOHbIC IeHCTBUSA

-MCKaTh U HaXOJAUTh 000OIIEHHBIE CIIOCOOBI PEIIeHus 33134, B TOM YHCIE, OCYIIECTBIIATh

pa3BepHYTHIM HHPOPMAIIMOHHBINM MOUCK M CTABUTH HA €T0 OCHOBE HOBBIE (ydeOHbIE U

MO3HaBaTeNbHbIC) 3a/1a4H;

-KPUTUYECKH OIEHUBATh WU HMHTEPHPETUPOBATH HMH(POPMAIMIO C PA3HBIX TO3HIINN,
pacrno3HaBaTh

1 (PUKCUPOBATh MPOTUBOPEUHs B MHHOPMAITMOHHBIX UCTOUYHUKAX;

-MCIOJIb30BaTh Pa3JIMYHbIE MOJEIBHO-CXEMAaTHUECKHUE CPEJICTBA AJIS IPEICTABICHUS

CYILECTBEHHBIX CBA3EH U OTHOLIEHUH, a TAKKE MPOTUBOPEUNIA, BBISIBIICHHBIX B



MH(POPMAIMOHHBIX HCTOYHUKAX;

-HaXOJIUTh U IPUBOJAUTH KPUTUUECKHE apPTYMEHTHI B OTHOIIEHUH AEUCTBUM U CYXKAECHUN

JPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBCS] K KpUTUUECKUM 3aMEUYaHUSM B OTHOLLIEHUU

COOCTBEHHOTO CYX/IEHUS, pACCMaTPUBATh X KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

-BBIXOJIUTh 32 PAMKH Y4€OHOTO MPEAMETA U OCYILECTBIATH LIEJIEHAIIPABIICHHBIN TOUCK

BO3MOKHOCTEH JUIs HIMPOKOTO IEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS;

-BpICTpauBaThb  WMHJIMBUIYaJIbHYIO  00pa30oBaTE/IbHYI0  TPACKTOPUIO,  YYUThIBas
OTpaHUYEHUs CO

CTOPOHBI IPYIMX YYACTHUKOB U PECYPCHBIE OTPAHUUEHUS;

-MEHSTh U yJIEP’KUBATh Pa3HbIe MO3UIUHU B [I03HABATEIbHOU JIEATEIBHOCTH.

1.2.3.KoMMyHHKaTHBHbIe YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

-OCYILLECTBJIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMMU, TaK U CO B3POCIBIMU

(kak

BHYTPH 00pa30BaTEIHLHON OpraHU3allMK, TaK U 3a €€ MpeJenaMu), Toa0upaTh MapTHEPOB
JUTSL

JIeJIOBOM KOMMYHHUKAIIUU UCXOMSI U3 COOOpa’keHUH Pe3ylIbTaTUBHOCTU B3aUMOIEHUCTBUS,
a He

JIMYHBIX CUMIIATHM;

-TIpA OCYIIIECTBIICHUU TPYIIIOBON pabOThl OBITh KaKk PYKOBOIMTENEM, TaK W WICHOM
KOMaH/IbI B

PasHbIX POJIsX (TeHepaTop HJeH, KPUTHK, UCTIOJTHUTEIh, BBICTYITAIONINN, SKCTIEPT U T.11.);

-KOOPJAMHHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHUSAX PEATHHOTO, BUPTYATLHOTO H

KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

-pa3BepHyTO, JOTMYHO M TOYHO H3JaraTh CBOIO TOYKY 3pEHHS C HCIOJIb30BAHHEM
a/IeKBaTHBIX

(YCTHBIX Y MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

-pacnio3HaBaTh KOH(JIUKTOTEHHBIE CHUTyallUM W TpEeAOoTBpallaTh KOH(IUKTBI A0 HX
AKTUBHOM

(da3pl, BBICTpaWBaTh JICJOBYID M O00pa30BaTeIbHYIO KOMMYHHKAIMIO, u30eras
JTUYHOCTHBIX

OIICHOYHBIX CYXKICHUH.

1.3.IIpenmeTHbIe pe3yJabTaThI:

- 3HATh ¥ NIOHUMATh OCHOBHBIC 3aKOHBI U TEOPUH XUMHH, IPUMEHSThH UX MIPU PEIICHUH
MPAKTUYCCKUX U PACYCTHBIX 3a/1a4;

- 3HATh JITOPUTMBI PEIICHHUS 3a7a4 Pa3HbIX THIIOB, Pa3HBIMU CIOCOOAMH; PACUCTHBIC
(bOopMyIIBL.

- yMETh COCTaBIISITh YPABHCHUS XUMUYECKUX PEAKIUN U BBIOJIHATh PACUYETHI TI0 HUM,
BBITIOJIHATh PAcU€Thl JUISI HAXOXKICHUS MPOCTEHINCH, MOJCKYIIPHOW U CTPYKTYpHOUH (opmyn
OpPraHUYeCKUX COCTUHCHUH;

- TPOBOJUTH CAMOCTOSITCIILHBIA MOMCK XUMHUYECKOW HH(OPMAIUK C UCIIOJIb30BaHUEM
Pa3TMYHBIX UCTOYHUKOB (HAYUYHO-TIOMYISPHBIX U3AaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); UCHONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMH Uil 0OpaOOTKH, mTepeaadd u
MpeJICTaBICHHs] XUMUYECKOW HH(MOPMAIIMU B PA3IMYHBIX (popmax;

- UCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOW AEATEIBHOCTH H
MTOBCETHEBHOM KU3HU 1 00BACHEHUSI XUMHUUECKUX SBJICHHH, MPOUCXOIAIINX B PUPOE, OBITY
Y Ha MPOU3BOJICTBE; OIpPEIeICHHUs] BO3MOKHOCTA MPOTEKAHHUS XUMUYECKUX TMpPEBpAIICHUN B
Pa3MUYHBIX YCIOBHUSX U OIEHKH HMX TOCIEACTBHIA; SKOJIOTHUYECKH T'PaMOTHOTO TOBEJICHUS B
OKpY)KaIoIIeH cpe/ie; OLEHKH BIHMSHHUS XHMUYECKOTO 3arps3HEHHsI OKpYKalmled cpenbl Ha
OpraHW3M 4YeJOBeKa M APYrue >KUBBIE OpraHU3MbI, 0E30MAaCHOTO OOpaIleHHs C TOPIOYUMH U
TOKCHYECKHMMH BEIIECTBAMH, JIA0OpAaTOPHBIM 000OPYAOBaHHEM; MPHUTOTOBIECHHE PACTBOPOB
3aJJaHHOM KOHIIEHTpPAIIUU B OBITY U Ha TIPOU3BOJICTBE.



2.0cHOBHOE cojiep:kaHue Y4eOHOT0 Kypca

10 kacc

Tema 1. Pacuersl o XuMu4eckuM (opMylaM U ypaBHEHUSM XUMUYeCKux peakmmid (11
4) OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKHM BEILECTBA: KOJMYECTBO BEIECTBA, Macca,
o0beM. MaccoBast, 00beMHast 1 MOJISIpHAs J10JIs BEIllecTBa B cMecu. MaccoBast 0J1s 2JIEMEHTA B
coenuHenun. [lpocreiimas wam smnupudeckas (opmyna. VIcTMHHas WM MOJEKYJsSpHAs
¢dopmyna. XHUMUYECKOE YypaBHEHHE, TEPMOXHMHUYECKOE YypaBHEHHE, TEIUIOBOM 3PQeKT
XUMHUYECKON peakuuu. CTeXMOMETpUYECKHE pacueThl. Bwixon mpoaykra peakiuu. Permienue
OJIMMITMA/IHBIX 337a4 IKOJIbHOTO ¥ MYHUIIMIIAJIIBHOTO YPOBHSL.

Tema 2. Oprannueckas xumusi ( 23) XuUMUYECKHE CBOMCTBA QJIKAaHOB, aJKEHOB,
QIKMHOB  CHUPTOB, (PEHONIOB, aJdbAETUAOB. KapOOHOBBIX KHCIOT, CIOXHBIX 3(UPOB U
YIJIEBOJIOB M A30TCOJACOXKAIIMX COCIUHEHUH. Pacuersl 10 XMMHYECKMM YPAaBHEHUSM C HX
ydactueM ['eHeTndeckas CBA3b KJIACCOB OPraHUYECKUX BEIIECTB.

11 kaace

Tema 1. Xumudeckue ypaBHeHHS (6 4acOB)

XUMMHUYECKOE ypaBHEHHE U €r0 XapaKTePUCTHKU. 3aKOH COXPAHEHHUS MacC BEIIECTB.
3aKkoH coXpaHEHUs W TpeBpamieHus sHeprud. 3akoH ['eit-JIroccaka wuiau 3aK0OH OOBEMHBIX
OTHOIIIEHU. 3aKOH SKBUBAJIEHTOB.

Pemrenne pacueTHbIX 3a/1a4 ¢ IPUMEHEHUEM 3aKOHA COXPAHEHUs MacC BELIECTB, 3aKOHA
COXpaHEHUs W IPEBPAILECHUs dHEPTHH, 3aK0H ['eli-JItoccaka M 3akoOHa SKBUBAJIEHTOB. TernnoBoi
abdext peakumu. 3akoH ['ecca. [lomstne 00 sHrampnuu. Permenwe pacu€THBIX 3ama4 1O
TEPMOXHUMHUYCCKAM ypaBHCHHUSM. PelieHne KOMOWHHUPOBAHHBIX 3a7ad 10 XHUMHUYECKUM
YPaBHEHUSAM

Tewma 2.: «PacTtBops» (8 4acos).

Kparkue cBeneHus o cocraBe M BHJAX pacTBOPOB. PacTBOPMMOCTh HEOPraHWYECKUX U
OpraHMYEeCKUX BeIlecTB, (GaKTopbl, BiIusAtore Ha He€. KpuBble pacTBOPUMOCTH.

[lonsiTHe O KOHLEHTpallMU pacTBOpa U €€ BUAbl (MaccoBas JO0JsSI PacTBOPEHHOTO
BEIIECTBA, MPOLEHTHAs KOHILIEHTpAlKs, MOJISIpHAs KOHIEHTpAIUs, HOpMaJibHasi KOHLIEHTPAIH).
[IpaBuno cmemuBanus.. Kpucramioruaparel, ux 0ocoOE€HHOCTH. BpluncieHus, cBsi3aHHbBIE C
MOHSATUEM pPACTBOPUMOCTh BEIECTB. BbIUMCIEHHS Ha MOCTPOCHUE KPHUBBIX PACTBOPUMOCTHU
HEOPraHMYECKUX M OPraHUYEeCKUX BeEIIEeCTB. BbIUMCIEHMS, CBSI3aHHBIE C IPUTOTOBICHUEM
pacTBOpPOB C pa3iM4YHBIMA BUJAMHU KOHLIEHTpauuid. BbIUMCIEHUS Ha MPaBUIO CMELIMBAHUSL
Bbluncnenuss mo XMMHUYECKOMY YPABHEHUIO C YYaCTHEM pPAaCTBOPOB, a TaKXKE HA pacyeThbl
MAaCCOBBIX JIOJIE WJIM MPOLEHTHOIO COAEpP’KAaHUSA IPOAYKTOB PEAKLHMHM II0CIE OKOHYAHUS
peakiuu. BprurcneHusi, cBs3aHHbIE C 00pa30BaHHEM CMECH KUCIBIX M CPEIHUX COJIeH, eclu
CMEUIMBAIOT JIBa YMUCTBIX BEIIECTBA, WJIM YHUCTOE BEIIECTBO W PACTBOpP, WU HECKOJIbKO
pacTBOpPOB.

Tema 3. «llepuoanueckuil 3aKOH M CUCTEME XUMHUYECKuX 31emMeHToB .11 Menneneena.
Crtpoenue atomay (4 yaca)

OTtkpeiTHE U CyIIHOCTH 113, ocobeHHOCTH B cTpoeHHH M 3akoHOMepHocTax [ICXD JI.U.
MenneneeBa. Ctpoenue aroma. CocTaBieHHE 3JEKTPOHHBIX (OpPMYT SJIEMEHTOB. 3a/laud Ha
HaxoxJeHue asnemeHToB B IIC. XapakrepucThka XMMHYECKOTO 3JIEMEHTA MO MOJIOKEHHUIO B
MEPUOANYECKON cUCTeME.3a/1auMl C UCIIOIb30BAHUEM MEPUOANUECKOTO 3aKOHA U IEPUOINYECKON
cUCTeMBbl XUMHUYECKUX deMeHToB .. Menneneesa.

Tema Ne 4: «XuMuueckast KHHETHKa (8 4acoB).

Kpatkue cBemeHus O CKOPOCTH TPOTEKAaHUS XUMHUYECKHX peakuuii u QaxTopax,
BIMSIOIMX Ha He€. 3akoH jaeicTBus Macc. [IpaBuno Bant-I'odda. Xumunueckoe paBHOBecue u
ycnoBus ero cMmemienud. [Ipunuun Jle Hlarense u cneactBust u3 Hero. [loHATHE O KOHCTaHTE
XMMUYECKOTO paBHOBECHs. BbIUMCIIEHHE CPEAHEN CKOPOCTH XMMUYECKOU PEaKUUU OJHOTO WIIH
JIBYX YYaCTHUKOB XMMMUYECKOTO Ipoiiecca. Briuncienus Ha 3akoH AelcTBUs Macc Briuncienus
Ha mpaBwio Baut-Todda BelumcieHne KoIMYEeCTBEHHOTO COCTaBa pPABHOBECHON CMECH.



Breraucnenne KOHCTaHTBI XUMHUYECKOTO PaBHOBCCHS. Pemenne pvaéTme 3a4a4, CBA3aHHBIX CO
CKOPOCTBIO MPOTCKAHUSA XUMHUUYCCKUX peaKuHﬁ U XUMHUYCCKUM PaBHOBCCUCM U YCIIOBUSAMU CI'O
CMCIICHUA

Peseps (8uacoB)

Pewmrenne 3agad MKOIBHOIO M MYHMIMIAIBHOIO Typa BcepoCCHMICKON ONMMIIHMazIbI

mkoapHUKOB. [Toaroroska k EI'D nmo xumumu.

3. TeMmaTnyeckoe NJIAHUPOBaHMeE.

10 knacc

Ne/Ne TeMsl 3aHATHI Koi-Bo

4acoB

Tema 1.Pacyersl no XumuyeckuM (popmyJiaM ¥ ypaBHEHUSIM 8

1 Haxoxnaenue moinekynsipHo Maccel BemiecTB. Pacuer maccoBoil jomu | 1
2JIEMEHTA B BEIIECTBE.

2 Pacuer maccoBoil gonu npojykra B cMecH. Boruncnenue maccoBoit gomu | 1
BEII[ECTBA B PACTBOPE.

3 PacuetHble 3aauu M0 ypaBHEHUIO XMMHMUYECKUX peakiuil (1mo m3BecTHOH | 1
Macce M U3BECTHOMY 00beMY)

4 PacueTrsi MaccoBoW 0MM  TPOAYKTAa peakiuu OT Teoperudecku | 1
BO3MOXHOTO.

5 Pacuersi 00OBEeMHOW [OJIM TPOAYKTa pEaKIUU OT TeopeTudecku | 1
BO3MOXHOTO.

6 Pacuer maccel, 00beMa U KOJMYECTBA BEIECTBA MPOIYKTa peakiuu, eciu | 1
OJIHO BEIIIECTBO JAHO B M30BITKE.

7 Pacuer macchl W KonMuyecTBa BeLIeCTBAa MPOJYKTa PEaKLMHU, eciu oaHo | 1
BEIECTBO JJAHO C IPUMECSIMHU.

8 Pacuer Maccel 1 0ObeMa IPOAYKTA PEAKLMH, €CJIM OJIHO BEIECTBO JaHo ¢ | 1
IIPUMECSIMHU.
Pe3epsn 3

9 [IIxonpHast XUMUYECKasi OJMMIIMA/IA. 1

10 Pemenue 3a1aun MyHUIIMIIAIBHOTO 3TANla XMMUYECKON OJIMMIIMAIbI 1
IIPOLUIBIX JIET

11 Pemenue 3agaun MyHUIIMIIAIBHOTO 3Talla XMMUYECKON OJMMIIHA/IbI 1
IIPOUIABIX JIET
Tema 2. Oprannueckasi xumus (23 4) 23
YraeBoaopoabl 10

12 Pemrenne ypaBHEeHUN XUMUYECKUX PEAKLUUN II0 XMMUYECKUM CBOMCTBaM | 1
AJIKaHOB.

13 Pacuetsl mo ¢opmynam aJkaHOB M YpPaBHEHHUSIM peakUui c ydacTuem | 1
QJIKaHOB.

14 Pemienune pacueTHbIX 3a/1ad Ha BBIBOJ (DOPMYJIBI BELIECTBA MO MAcCOBBIM | 1
JIOJISIM M IUIOTHOCTH BEILIECTBA.

15 Perienne pacdeTHbIX 3a/1a4 Ha BBIBOJ (POPMYJIBI BELIECTBA MO MACCOBBIM | 1
JI0JISIM M TUIOTHOCTH BEIIECTBA

16 Pemenne pacdyeTHhIX 3a7ad  Ha BBIBOA (opmynsl  BemiectBa 1o | 1

OTHOCHUTEIBbHON IJIOTHOCTH €ro mapoB U Macce, O6’LeMy HJIN KOJINYCCTBY
BCIICCTBA MPOAYKTOB CTOpPAHUA.




17 Pemenne pacdyeTrHpIX 3agady  Ha BBIBOA (QopMynasl BemiectBa 1o | 1
OTHOCHTEJIbHOM TUIOTHOCTH €r0 MapoB M Macce, 00beMY MM KOJIUYECTBY
BEILIECTBA IPOAYKTOB CTOPAHUS.

18 Pewmrenne ypaBHeHUN XMMUYECKHUX PEAKLUUN II0 XMMUYECKUM CBOMCTBaM | 1
QJIKEHOB U aJIKUHOB

19 Pacuets! mo opmynaM u ypaBHEHUSIM peakiii ¢ ydactuem ankeHos. U | 1
QJIKHOB

20 Pemrenne ypaBHeHUI XMMHUYECKHX PEAKLUUN 110 XMMUYECKHM CBOMCTBaM | 1
apEHOB.

21 . Pacuersr mo ¢QopmynaMm apeHOB M ypaBHEHHSM pPEaKIUH C ydacTuem | 1
apEHOB.

Kuciopoacoaep:kamme yrieBoa0poasl 7

22 Pemrenne ypaBHEHHMH XMMHUYECKHX PEAKUUW MO XMMUYECKMM CBOMCTBam | 1
CHUPTOB U (PEHOJIOB

23 Pemrenne ypaBHeHUI XMMHUYECKHX PEAKLUUN 10 XMMHYECKUM CBOWCTBaMm | 1
aJbJCTHJIOB.

24 Pemrenne ypaBHEeHMI XMMWYECKHX PEAKUUN 10 XMMHYECKUM CBOWCTBaMm | 1
KapOOHOBBIX KHUCJIOT

25 Howmenknarypa, cBOCTBa, MOJIyd€HUE CIIOKHBIX 3(UPOB U KHUPOB. 1

26 CBolicTBa U NOJIy4€HUE YTIIEBOIOB. 1

27 PacueTsl o ypaBHEHUSIM peaklMii C y4aCTHEM YIJIEBOJIOB. 1

28 Pemenue pacueTHsIX 3a1a4d Ha npuMecu 1o teme «Kucnoponconepxkamue | 1
YTJIEBOIOPO B
A3oTcoaep:kalme yrieBoaopoabl 5

29 CBolicTBa, MOJYYEHHE, PACUETHl MO YpPABHEHHUSIM pEaKIUid C ydacThem | 1
HUTPOCOCIUHEHUM.

30 CBolicTBa, IOJy4EHHME, pacyeThl 10 YPAaBHEHUSM peakuud ¢ ydacThem | 1
aMHHOB, AMUHOKHCIIOT M OEJIKOB.

31 Pemenne pacueTHbIX 3ajad Ha BbIBOJA (OpMYJbl BellecTBa Ha OCHOBe | 1
oOmiei (opMyIibl TOMOJIOTHYECKOT0 Psijia OPraHMYECKUX COCIMHEHUH.

32 I'enernyeckas CBsA3b KJIACCOB OPraHUYECKUX BEIECTB. 1

33 Pemenue nenovek ypaBHEHUN XUMHUECKUX PEAKIIUN. 1

34 O0600611eHMe N0 KypCy 1

TemaTnueckoe mIaHUpoOBaHuE

11 kmacc

Ne/Ne | Temsbl 3ausTHIA Kon-Bo

4acoB
Tema 1.XuMu4eckue ypaBHeHHsI 6

1 XVMHYECKOE YPAaBHEHUE U €70 XapaKTEPUCTUKU. 3aKOH COXpaHeHus macc | 1
BEIIECTB. 3aKOH COXPaHEHMsI U ITPEBPALLEHUS SHEPTUU.

2 3akoH ['eii-Jlroccaka mnm 3akoH 0OBEMHBIX OTHOILICHHUH. 3aKOH 1




3KBHUBAJICHTOB.

3 Pemenue pacueTHbIX 33729 ¢ MPUMEHEHUEM 3aKOHA COXPAaHEHUS Macc
BEILIECTB, 3aKOHA COXPAHEHUS U IIPEBPAILCHHS SJHEPTUH, 3aKOH I eii-
JIroccaka ¥ 3aKOHA YKBUBAJICHTOB.

4 TennoBoii a3 ekt peakuu. 3axon ['ecca. [lonsTue 06 sHTATBIUY.

5 : Pemenue pacu€THBIX 337129 1O TEPMOXUMHUYECCKHM YPAaBHEHUSIM.

6 Pemenne koMOMHUPOBAHHBIX 3334 TI0 XUMHUYECKUM YPAaBHEHUSIM
Pe3eps

7 HIK0IBHEIN dTAl XUMUYECKOU OJIMMITHAIBI

8 Pemenue 3a1aui MyHUITUTIATEHOTO 3Talla XUMHYECKOM OJTMMITHATBI
MIPOIITBIX JIET

9 Pemenue 3a1a4u MyHUITUTIATEHOTO 3TAla XUMHYECKOM OJTMMITHATBI
MPOMITBIX JIET
Tema 2. PacTBOpBI

10 Buner pactBopoB. PactBopumocTs, dakTopsl, Biustomue Ha He€. KpuBbie
PacTBOPUMOCTH.

11 Pemenne 3a1a4 Ha pacTBOPUMOCTD

12 [ToHsaTHE O KOHIIEHTPAIIMHU PacTBOPa U €€ BUJIBI.

13 Pemenue 3agau Ha IPUTOTOBIICHUE PACTBOPOB.

14 Pemenue 3a1a4 H «Ha MPABUIIO CMEITUBAHUS.

15 OcoOeHHOCTH pelleHus] paCYETHBIX 33/1a4 110 XUMUYECKIUM YPaBHEHHSIM C
y4acTHEM U 00pa30BaHUEM pPaCcTBOPOB.

16 Pemenue 3a1a4y 1o XUMUYECKOMY YPaBHEHUIO C Y4aCTUEM PacTBOPOB.

17 Pemenne 3agau Ha oOpazoBaHME CMECH KUCIOW U CPEIHEH COJIH.
Tema 3.Ileprnoanveckuii 3aKOH M CHCTEME XUMHYECKHX 3JIEMEHTOB
. MenneneeBa. CTpoeHue aromMa

18 OTtkpbiTHE U cymHOCTH 113, 0cCOOEHHOCTH B CTPOCHUU U 3aKOHOMEPHOCTSIX
[ICXO5 .M. MenneneeBa. CTpoeHue aToma.

19 CocraBneHue 371eKTPOHHBIX (GOPMYIT SIEMEHTOB

20 3amaun Ha HaxoxaeHue rneMmeHToB B [1C.

21 XapakTepucTUKa XUMHUYECKOTO AIIEMEHTA M0 TIOJIOKEHUIO B
NIEPUOAUYECKON CUCTEME

22 Pemenue 3amau no Teme «llepuoauueckuii 3aKOH U epUOINYECKas

CUCTEMAa XUMHUYCCKUX JJICMCHTOB I[I/I MeHaeneena. CTpOeHI/IC aToMa»

Tema 4 XuMudeckas KHHETHKA
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CKOpOCTh MPOTEKAHMSI XUMUYECKUX PEaKIMid U (haKTOPHI, BIUSIOMINX HA
He€. PemreHue 3a1ay Ha CKOPOCTb XMMHUYECKON pEeaKIIMKU

24 3akoH aercTBUS Macc. Pelienue 3a7a4 ¢ UCHOIL30BaHUEM 3aKOHA
JIEACTBYIOLIMX MACC

25 [TpaBuio Baut-T'odda. Pemmenune 3anad ¢ npumeHeHneM npasuia Baat-
Todda

26 Pemrenne pacy€THbIX 3a7a4, CBI3aHHBIX CO CKOPOCTHIO TPOTEKAHUS
XUMHUUYECKUX PEaKLNil

27 XHWMHYECKOE paBHOBECHE U YCIOBHS €ro cmenienus. [lpuanun Jle
IIaTenne u ciencTBUg U3 Hero. IIoHsITHE 0 KOHCTAaHTE XUMHUYECKOTO
paBHOBECHS.

28 Pemenne 3amau, CBA3aHHBIX C XUMHUYECKUM PAaBHOBECUEM U YCIOBUSIMH
€ro CMEIECHUS

29 Pemenne koMOMHUPOBAHHBIX PACUETHBIX 3314 Pa3IMYHbBIX TUIIOB

30 Pemienre KoMOMHUPOBAHHBIX PACYETHBIX 337144 PA3THYHBIX THIIOB
Pezepn

31 3amganus EI'D o XuMuM MPOIIIBIX JIET

32 3aganusa EI'D mo XumMuu nponuibIx JIeT

33 3aganusa EI'D mo XumMuu nponuibIx JIeT

34 O6o01enue Mo Kypey

Hcnonb3yemas nureparypa:

1.3amaunnk mo xumuu 8 kinacc. M «Benrtana-I'pad».H.E Ky3nenosa, a. H JIeBkun

2 3amaunuk 1o xumuK 9 kiacc.M. «Benrana-I'pad».H.E Ky3nenosa, A. H JleBkun

3.Tectbl, Bonpochl U 0TBETHI 10 xuMuu 8-11 kiace.M Ilpcemenne.l”. M. Iltemmiep

4 Xumug .Kumsl. 11 kimacc. M. Bako.2013r

5.Pemenue 3amay o xumuu 8-11 xnacc. M. Hosas Bosira.2002r.

6.KoHTOo\posIbHBIE ¥ MMPOBEPOUHbIE padOTHI 10 XuMuK 10-11
knaccesl. M. JIpoda.M.B.3yeBa,H.H.I'apa.1997r
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