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IIlnanupyembie pe3yjbTaTbl OCBOCHHSI JJIEKTHBHOr0 Kypca «Pemenune

XUMHYECCKHUX 3adad»

1.1JIuyHOCTHBIE pe3yabTaThl:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHON MPAKTHKU;

- cOpMHPOBAaHHOCTP OCHOB CaMOPa3BUTHSA M CAMOBOCIIUTAaHMS B COOTBETCTBUU C
o011eyeI0BeYeCKUMU IEHHOCTSAMU U HieajaMH IPaKIaHCKOTO

o01miecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOH, TBOPUECKOW M OTBETCTBEHHOU
JeSITEIIbHOCTH;

- HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B 00pa3oBaTeiIbHOM, Y4eOHO-
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH;

-TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BAaHHIO; CO3HATEILHOE
OTHONICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK

YCIIOBHIO yCIICITHOW MTPO(hecCHOHATEHOM U OOMIECTBEHHON JACSITEILHOCTH;

- SCTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs SCTETUKY HAYYHOTO U TEXHHUUYECKOTO TBOPUYECTBA;

- IPUHATHE U PEATH3aLIMI0 [ICHHOCTEH 3/I0pPOBOTO M 0€30MacHOr0 00pa3a KU3HU;

- OCO3HAaHHBI BBIOOp Oyaymiei mpodeccun M BO3MOMKHOCTEH peaau3alud COOCTBEHHBIX
JKHU3HCHHBIX ITJIAHOB,

- cOPMUPOBAHHOCTh HIKOJIOTMYECKOTO MBINUICHHUS,, TIOHMMAaHUsl BIHUSHUSA COLUAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHON U COLIMATIBHOM Cpeibl

1.2.MeTranpeaMeTHbIe pe3yJabTAThI

1.2.1 PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA

-CaMOCTOSATEIbHO ONPEIEIATh LN, 3a7aBaTh IApaMETPbl U KPUTEPUU, IO KOTOPHIM MOKHO
OIPEAEINTD, YTO LIEIb JIOCTUTHYTA;

-OLIEHUBATh BO3MO’KHBIE [TOCJIEACTBUS TOCTHKEHUS IOCTABJICHHON LEJIN B IS TEIILHOCTH,
COOCTBEHHOM XHU3HH U )KU3HU OKPYXKAIOIIUX JIFOAEH, OCHOBBIBAsICh HA COOOPaXKEHUAX STUKU U
MOpay;

-CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON JAESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

-OIICHUBATh PECYPCHI, B TOM YHCJIE BpeMsl U Apyrre HeMaTepralbHble peCcypchbl, HEOOXOAUMBbIE
JUTSL TOCTUKEHUS TIOCTaBICHHOM 11eJIN;

-BBIOMpATh MYTh TOCTHKEHUS 1EJH, IJITAHUPOBATh PEIlIEHUE TOCTABICHHBIX 33/1a4, ONTUMHU3UPYS
MaTepuaibHble U HEeMaTepHaJIbHbIE 3aTPaThI;

-OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTUKECHUS
MIOCTaBJICHHOW LIENH;

-COINOCTABJISATh MOJYYEHHBINA Pe3ysIbTaT AESTEIBHOCTH C TOCTABIEHHOM 3apaHee LETbIO.
1.2.3.1lo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIC y4eOHbIe 1eiicTBUS

-FCKaTh U HaXOJIUTh 00OOIIEHHBIE CTTIOCOOBI PEIICHHS 33714, B TOM YHCJIE, OCYIIECTBIISTh
pa3BepHYTHIH HH(POPMAIIMOHHBII MOMCK U CTABUTH HAa €r0 OCHOBE HOBbIE (ydeOHBIE U
MO03HABaTENbHbIE) 3a/1a4H;

-KpPUTHYECKHU OLIEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIHIO C PA3HBIX MO3UIUH, PaCIIO3HABATH
U GUKCHPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

-HCII0JIb30BaTh Pa3IMYHbIE MOAEIbHO-CXEMAaTUUECKHUE CPEJICTBA IS IIPEICTaBICHHUS
CYILIECTBEHHBIX CBA3EH U OTHOLIEHUH, a TAKXKE MPOTUBOPEUNI, BBISIBIICHHBIX B
UH(POPMALIMOHHBIX HCTOYHHKAX;

-HaXOJIUTh U MPUBOAUTH KPUTHUECKHUE apTyMEHTHI B OTHOILIEHUH IEUCTBUN U CYXKIECHUN
JIPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBCSI K KpUTHUECKUM 3aMEYaHUSIM B OTHOLIEHHUN
COOCTBEHHOIO CYX/IEHUs, pACCMAaTPUBATh X KaK PECypC COOCTBEHHOI'O pa3BUTHS;

-BBIXO/IUTH 32 PAMKHU Y4€OHOTO IIPEAMETa M OCYIIECTBIIATH IieJIeHANPaBIeHHbIN TTOUCK
BO3MOXHOCTEH IS IUPOKOTO NEPEHOCA CPEACTB U CIIOCOO0B AECHCTBUS;

-BBICTPAMBATh UHANBUYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAS OIPAaHHUYCHHS CO



CTOPOHBI IPYI'MX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;
-MEHATbH U yIEPKUBATh Pa3HbIC MO3ULUH B [I03HABATEIILHON JESATCIBHOCTH.
1.2.3.KoMMyHHKaTHBHbIe YHUBepPCaJbHbIe y4eOHbIe 1elicTBUS

-OCYIIECTBIISATH JEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMHU (KaK
BHYTpH 00pa30BaTEeIbHOM OpraHU3alluy, TaK U 3a €€ MpeieiaMu), MOI0UpaTh MapTHEPOB IS
JIeI0BOM KOMMYHMKALIMU UCXO/S U3 COOOpaKeHUH pe3yabTaTUBHOCTU B3aUMOJICHCTBHUS, a HE
JIMYHBIX CUMITATHH,

-[IPH OCYILECTBIEHUH IPYNIIOBON PabOThI ObITh KaK PyKOBOAUTENIEM, TaK U YJIEHOM KOMaH/IbI B
pa3HbIX poJsIX (TeHepaTop UAeH, KpUTUK, UCIIOJHUTENb, BBICTYNAIOIINN, SKCIIEPT U T.1.);
-KOOPAMHUPOBATh U BBINOJIHATE PabOTy B YCIOBUSAX PEATIBHOIO, BUPTYAIIBHOTO U
KOMOMHHMPOBAHHOTI'O B3aUMOJIEHCTBUS;

-pa3BepHYTO, JJOTUYHO U TOYHO U3JIaraTh CBOK TOYKY 3PEHHUS C UCIOIb30BaHUEM aI€KBATHBIX
(YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

-pacro3HaBaTh KOH(QIMKTOT€HHbIE CUTYallMU U IPEJOTBpALaTh KOHQIIUKTHI 0 X aKTUBHOMN
(a3bl, BHICTPAaNUBATh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIMIO, U30€ras TMYHOCTHBIX
OLICHOYHBIX CYXIEHUI.

1.3.IlpeameTHbIE pe3yabTAThI:

- 3HaThb U I[OHMMAaTh OCHOBHBIE 3aKOHbl M TEOPUU XUMHH, IPUMEHATh UX IPU PEILIECHUU
MPaKTUYECKUX U PAaCUETHBIX 3a/1a4;

- 3HaTh aJITOPUTMBbI PELICHUS 3a/1a4 Pa3HbIX TUIIOB, Pa3HBIMU CIIOCOOaMU; pacyeTHbIE (POPMYIIbL.
- YMETh COCTABJISTh YPAaBHEHUS XMMUYECKHMX PEAKLHU U BBINOJHATH PACUEThl MO HUM,
BBITIOJHATH PACUEThI I HAXOXKJICHUS TPOCTCHUINCH, MOJICKYJSIPHOH ¥ CTPYKTYpHOH (opmyr
OpPraHUYECKUX COEIMHECHMIA;

- IPOBOJAUTDH CAaMOCTOSITENIbHBIN MOUCK XUMUYECKON MHPOPMAIMH C UCIIOJIb30BAHUEM Pa3INYHBIX
UCTOYHHUKOB (HAy4HO-TIONYJISIPHBIX W3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCcoB
WuTepHera); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU JUIsl OOpabOTKH, Mepeaadyud |
NpeJCTaBICHNU XUMUYECKON MH(OPMAIK B PA3IMYHBIX (POpPMaXx;

- HCIOJIb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUUYECKOW JEATEIbHOCTH H
MOBCEHEBHOM JKU3HU AJIs1 OOBSICHEHUS] XUMUYECKUX SIBIICHHUM, POUCXOAIINX B IPUPOJE, OBITY
U Ha IMPOU3BOJICTBE; OIpPEIEICHHUs] BO3MOKHOCTH MPOTEKAaHUS XUMHYECKHUX IPEBpALlEHUI B
pa3IMYHBIX YCIOBMSX U OLEHKM MX IOCJIEICTBUMN; DKOJOTMYECKH TI'PAMOTHOIO TOBEIEHUS B
OKpYXarollel cpese; OLEHKH BIMSHHMS XHMHUYECKOTO 3arps3HEHHs] OKpY)Kalolled cpenbl Ha
OpraHu3M 4YelloBeKa M JpYTue >KUBbIE OpPraHU3Mbl; 0€30MacHOro OOpalleHus ¢ TOPIOYMMH U
TOKCUYECKMMH BEIIECTBaMH, JIaOOpaTOPHBIM O00OPYJOBAHHMEM; IPUTOTOBIEHHE PACTBOPOB
3aJJaHHOM KOHIIEHTpalUU B ObITY U Ha MPOU3BOJICTBE.

2.0cHOBHOE cojiep:kaHie Yy4eOHOro Kypca

11 kaace

Tema 1. Xumudeckue ypaBHeHus (6 4acOB)

XUMHUUECKOE YPaBHEHHUE U €T0 XapaKTEPUCTUKU. 3aKOH COXPAaHEHUs] MacC BEIIECTB. 3aKOH COXPaHEHUS U
npeBparieHus dHeprun. 3akoH [ eii-Jlroccaka mim 3ak0H 0ObEMHBIX OTHOIIEHHA. 3aKOH 3KBUBAJICHTOB.
Pemenne pacdeTHBIX 33124 C IPUMEHEHHEM 3aKOHA COXPAHECHHS MAacC BEIIECTB, 3aKOHA COXPAHCHHS H
MpeBpalieHus YHepru, 3akoH [ eii-Jlroccaka n 3akoHa SkBUBaJIEHTOB. TemoBor A deKT peaknuu. 3aKoH
I'ecca. [lonsitue 00 3HTaNBIMU. Pemenne pacu€THRIX 33a4 110 TEPMOXUMHUYECKUM ypaBHEHUsM. Perenne
KOMOWHHPOBAHHBIX 33729 IT0 XUMHUIECKUM YPABHECHUSIM

Tema 2.: «PacTBOpEI (8 YacoB).

Kparkue cBeneHust o coctaBe U BHJIaX pacTBOPOB. PacTBOPUMOCTh HEOPraHUYECKUX U OPraHUYECKUX
BellecTB, (JaKTOPBI, BIUSIOIINE Ha He€. KpuBble paCTBOPUMOCTH.

[ToHsiTHE O KOHIIEHTpAIMK PAacTBOpa M €€ BUIBI (MaccoBasi OISl paCTBOPEHHOTO BEIIECTBA, MPOIICHTHAS
KOHIICHTpAIlMsl, MOJSIpHAs KOHIIEHTpaIusl, HOpPMallbHAs KOHIEHTpamus). [IpaBuio cMenruBaHusL..
Kpucramnorunparsl, uX 0COOCHHOCTH. BhIUuCIeHUs, CBI3aHHBIC C MOHATHEM PAaCTBOPHUMOCTH BEIIECTB.
Brruricnenust Ha TOCTpPOEHHE KPUBBIX PAaCTBOPUMOCTH HEOPTaHUYECKHX M OPraHWYECKHX BEIIECTB.



BBI‘-II/ICJICHI/I}I, CBA3AaHHBIC C IIPUTI'OTOBJICHHUEM PpaCTBOPOB C pPa3IMYHBIMKU BUIaAMHU KOHHCHTpaLIHfI.
Brerauciaenus Ha IIpaBUJIO CMCIINBaHUA. Breramciaenus 1o XUMHYCCKOMY YPaBHEHHUIO C Y4YaCTUEM
pacTBOPOB, a TaKIKE€ Ha pacd€Tbl MACCOBBIX ILOJ'IGI71 W OPOUCHTHOTO COACPIKAHUA MPOAYKTOB PCAKIIUN
IMOCJIC OKOHYaHUs pCaKIHu. BI)I‘{I/ICHGHI/IH, CBs3aHHBIC C 06pa3OBaHI/IeM CMECH KHCJIBIX U CPEIHUX coneﬁ,
€CJIM CMCIIMBAIOT Ba YUCTBIX BCIICCTBA, NJIW YUCTOE BEIICCTBO U paCTBOP, UK HECKOJIBKO PaCTBOPOB.
Tema 3. «Ilepuoauuecknii 3akoH U cucreMe xumuueckux anemenToB /.11 Menneneesa. Ctpoenue
atomay (4 Jaca)

OtkpeiTe u cymHoctb I13, ocobenHoctu B crpoeHuu u 3akoHomepHocTsx I[ICXD JI.U.
MenpeneeBa. Ctpoenue atoma. CocTaBieHHME 3JIEKTPOHHBIX (OpPMyN 3J€MEHTOB. 3afaud Ha
HaxoxzaeHue snemeHToB B IIC. XapakTepucTMka XMMHMYECKOIO 3JIEMEHTA IO IOJOXKCHHUIO B
NEPUOANYECKON cUCTEME.3a/1auil C UCIIOIb30BAaHUEM IIEPUOJAUYECKOT0 3aKOHA U IEPUOANYECKON
cucreMbl xumuueckux anemenToB .M. Meneneesa.

Tema Ne 4: «XuMuueckass KHHETUKa» (8 4acoB).

Kpartkue cBefieHHss 0 CKOPOCTH MPOTEKaHUsI XMMUYECKHX PeakLui U (pakTopax, BIUSAIOIIMX Ha
He€. 3akoH neiictBus macc. IlpaBuino Bant-I'odda. Xumuueckoe paBHOBECHE M YCIOBHS €ro
cmeenus. [Ipunanun Jle latense n cnencreusa us Hero. IIoHATHE 0 KOHCTaHTE XMMHUYECKOTO
paBHOBecHs. BpluncieHne cpeaHed CKOPOCTH XUMHUYECKOM pPEeakUMH OJHOrO0 WIH JBYX
YY4aCTHUKOB XMMMUYECKOIO Ipolecca. BplunucieHnus Ha 3aKOH AEWCTBHA Macc BpluuciieHus Ha
npaBwio Bant-I'opda BeluncieHne KOJMYECTBEHHOTO COCTaBa PAaBHOBECHOW CMECH.
BbruncneHre KOHCTaHTBI XUMUYECKOTO PaBHOBECHs. PelleHne pacu€THbIX 3a7a4, CBSI3aHHBIX CO
CKOPOCTBIO IIPOTEKAHUSI XUMUYECKUX PEaKUUi U XMMHUYECKUM PABHOBECHEM M YCIOBMSIMHU €O
CMEILEHUs

Peseps (8uacoB)

Pemenune 3amay IIKOIBHOTO M  MYHMLIMIAIBHOIO Typa Bcepoccuiickol —oJMMIIMazbI
mKkoIbHUKOB. [Toaroroska k EI'D no xummumu.

Temarnueckoe MIaHUPOBAHUE

11 knace
No/Ne | Temb! 3ansaTHI Kon-Bo
4acoB

Tema 1. XumMnueckne ypapHeHHS 6

1 XUMHYECKOE YPaBHEHUE U €r0 XapaKTePUCTUKU. 3aKOH COXpaHEHUS 1
Macc BEILECTB. 3aKOH COXPAHEHUs U MPEBPAILCHHS SHEPTUU.

2 3akoH ['eii-Jlroccaka mnm 3akoH 00bEMHBIX OTHOIICHUH. 3aKOH 1
SKBUBAJICHTOB.

3 Pemenne pacdeTHBIX 33724 ¢ MPUMEHEHUEM 3aKOHA COXPaHEHHUs Mace 1
BEILIECTB, 3aKOHA COXPaHEHUs U IPEBPAILlEHUs SHEPTUH, 3aKOH [ eil-
JIroccaka u 3aK0OHA HYKBUBAJICHTOB.

4 Tennosoit a3 ekt peakuuu. 3akon ['ecca. [ToHsiTHE 00 SHTATBIIHH. 1

5 : Pemienne pac4€THBIX 33124 10 TEPMOXUMHYECKUM YPAaBHEHUSIM. 1

6 Pemenne kOMOMHUPOBAHHBIX 33/1a4 IO XUMUYECKUM YPaBHEHUSIM 1
Pe3eps 3

7 [IxoapHEIN dTall XUMUYECKOUN OJIMMIIAAIBI 1




Pemenne 3aa4i MYHUIUIIAJIBHOTO 3Tala XHUMHYSCKOHN OJIMMITHAIbI
MMPpONUIBIX JICT

9 Pemenue 3a1a4i MyHUIIUIAIBHOTO 3Tara XMMUYECKON OJTMMITHA/TbI
MPOLLIBIX JET
Tema 2. PacTBopbI

10 Bunst pactBopoB. PacTBopuMOCTB, (hakTOpPHI, BIUSIOMINE HA HEE.
KpuBbie pacTBopuMOCTH.

11 Pemenue 3agau Ha pacTBOPUMOCTD

12 [TonsiTve 0 KOHLIEHTPALMK PACTBOPA U €€ BUBI.

13 Pemmenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB.

14 Pemenne 3a1a4 H «Ha MPAaBUIIO CMEIIMBAHUS.

15 Oco0eHHOCTH pelIeHus pacYETHBIX 3a/1a4 0 XMMUYECKUM yPaBHEHUSM
C y4acTueM u o0pa30BaHHUEM pPacTBOPOB.

16 Pernenue 3a1a4 no XMUMUYECKOMY YPaBHEHUIO C y4aCTHEM PACTBOPOB.

17 Pemienue 3amau Ha 0oOpa3oBaHME CMECH KUCIIOW U CPEIHEH COJH.
Tema 3.Ileprnoaudeckuii 3aKOH M CHCTeMe XUMUYECKHUX JIEMEHTOB
. Menneneea. CTpoenune aroma

18 OtkpsiTHE U CYIIHOCTH [13, 0COOEHHOCTH B CTPOECHUU U
3akoHoMepHocTsax [ICXD JI.U. MenneneeBa. Ctpoenue aToma.

19 CocraBieHune 31eKTPOHHBIX (POPMYJT JJIEMEHTOB

20 3anaun Ha HaxoxJeHue neMeHToB B [11C.

21 XapakTepHucTUKa XMMHUYECKOT 0 3JIEMEHTA I10 TI0JI0KEHUIO B
NEPUOANYECKON CHCTEME

22 Pemenue 3amau o reme «lleproandeckuii 3aK0H U MepUOAMUECKAs
cucreMa xumudeckux anieMenToB J[[.1. MenneneeBa. CtpoeHue aTromay
Tema 4 XumMnueckass KHHETHKA

23 CKopoCTh MPOTEKAHUS XUMHUECKUX PEaKIHid U (PaKTOPHI, BIUSIOMINX HA
Heé. Pemenue 3a1a4 Ha CKOPOCTh XMMHUYECKOM pEeaKIuu

24 3akoH AeicTBud Macc. Pemenne 3a7a4d ¢ HCoIb30BaHIEM 3aKOHA
JENCTBYIOINX Mace

25 [IpaBuno Bant-I'odda. Pemenne 3amau ¢ npumeHeHneM mpasuia Bant-
Fodpoda

26 Pemenne pacu€THbIX 3aj1a4, CBI3aHHBIX CO CKOPOCTBIO MPOTEKAHUS
XUMUYECKUX pPeaKui

27 XUMHYECKOE pAaBHOBECHE U YCIIOBHS ero cmenienus. [Ipunnun Jle

[larenne n cinencTBus U3 Hero. IIoHATHE 0 KOHCTAHTE XUMUYECKOTO
PaBHOBECHS.




28

Pemrenne 3aaa4, CBA3aHHBIX C XUMHUYCCKHUM PABHOBECUEM U YCIIOBHUAMU
€ro CMCIICHUA

29 Pemenne KOMOMHUPOBAHHBIX PACUETHBIX 3a71a4 PAa3JIMYHBIX TUIIOB

30 Pemenne koMOMHUPOBAHHBIX PACYETHBIX 3a/1a4 PA3TUIHBIX TUIIOB
Peseps

31 3aganusa EI'D mo XxuMuu npomnuibix JeT

32 3apanus EI'D nmo XuMuu OponuibIx JIeT

33 3apanus EI'D nmo XuMuu nponuibIx JieT

34 O06o061IeHne o Kypey

Hcnonp3yemas nmureparypa:

1.3anaynuk no xumun § kinacc. M «Benrana-I'pap».H.E Ky3snenosa, a. H JleBkun

2 3anaynuk no xumun 9 kiacc.m. «Bentana-I'pad».H.E Ky3nenosa, A. H JleBkun

3.Tectsl1, Bomipocsl U 0TBeTHI o xumuu §-11 kinacc.M Ilpcsemenne. .. Hltemmnep

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

5.Pewmenue 3amay o xumuu 8-11 xnacc. M. Hosas Boina.2002r.

6.Konro\pospHbIe 1 mpoBepoyHbie paboTh Mo xumun 10-11
kiaccel. M. JIpoda.M.B.3yeBa,H.H.I'apa.1997r
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