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COIEPXAHUE YYEBHOI'O KYPCA
Tema 1. Xumudeckue ypaBHeHHs (6 4acoB)
XUMHYECKOE YpaBHEHHE U €ro XapaKTePUCTUKH. 3aKOH COXPAHEHUSI MacC BEIIECTB. 3aKOH
COXpaHEHHUs U TpeBpalleHus dHepruu. 3akoH I ei-Jlroccaka minm 3akoH 0OBEMHBIX OTHOIIICHHA.
3aKOH SKBUBAJICHTOB.
Pemenne pacueTHpIX 3a7a4 C NPUMEHEHHEM 3aKOHA COXPAaHEHUsT MacC BELIECTB, 3aKOHA
COXpaHEHHUs U IIPEBPALLECHUs dJHEPIUH, 3aK0H ['eii-JIroccaka U 3aK0HA DKBUBAJICHTOB. TeruioBoi
adpdext peaknuu. 3akon [‘ecca. Ilonstne 00 »HTaNBbNHMKM. Pemenwe pacu€THBIX 3a7a4 1O
TEPMOXUMHUYECKHM ypaBHEHUsM. PemieHne KOMOWHHUPOBAHHBIX 3a7a4 110 XHUMHYECKUM
YPaBHEHUSAM
Tema 2.: «PacTBOpbI» (8 yacos).
Kpatkue cBeneHuss o0 coctaBe M BHJAAX pPacTBOPOB. PacTBOpUMOCTh HEOPraHUYECKUX U
OpPTaHWYECKUX BEIIECTB, ()aKTOPHI, BIUSONMNE Ha He€. KpuBbIe pacTBOPHUMOCTH.
[TonsiTe 0 KOHIIEHTpAIMU pacTBopa M e€ BUIbI (MaccoBasi J10Ji1 PAacTBOPEHHOIO BEIECTBA,
MPOLICHTHAsT KOHIICHTPALMsI, MOJISIpHAsT KOHIICHTpALlKsl, HOpMaJibHasi KOHLeHTpauus). [IpaBuio
cMmemuBanus.. KpucrammoruapaTtel, UX OCOOCHHOCTH. BblumMClieHUs, CBS3aHHBIE C TOHATHEM
pacTBOPUMOCTh  BEIIECTB.  BbluuciaeHUsT Ha  MOCTPOCHHE  KPHUBBIX  PAaCTBOPUMOCTH
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB. BBIUMCIIEHUS, CBSI3aHHBIE C IPUTOTOBICHUEM
pacTBOpPOB C Pa3IUYHBIMU BUJAMHU KOHIICHTpalUi. BeluncieHus Ha MpaBWIIO CMEIIMBAHMS.
Bpluucinenuss mo XMMHUYECKOMY YPAaBHEHHMIO C YYacTHEM pPAaCTBOPOB, a TaKKe HAa pacyeTsbl
MacCCOBBIX [IOJIEM WJIM TPOILEHTHOTO COJAEPX aHUS MPOIYKTOB PEAKIUMU TOCIEC OKOHYAHUS
peakiuu. Breraucienus, cBsizaHHble ¢ 00pa30BaHUEM CMECH KUCIBIX U CPEeIHUX COJeH, eciu
CMEIIMBAIOT JIBa YMCTHIX BEIIECTBA, WJIA YHUCTOE BEIIECTBO M PACTBOP, WU HECKOJIBKO
pacTBOPOB.
Tema 3. «llepuonnueckuil 3akoH U cucTeMe Xumudeckux aiemeHtoB JI.MI Menneneesa.
Crtpoenue atomay (4 yaca)
OtkpeiTie u cymHocth [I3, ocobeHHocT B cTpoeHMM M 3akoHoMepHocTax [ICXD JI.U.
MenneneeBa. Ctpoenne atoma. CocTaBiieHHE 3JEKTPOHHBIX (OpMyN 3JIEMEHTOB. 3agaud Ha
HaxoxjeHnue anemeHToB B [IC. XapakTtepucThka XUMHYECKOTO 3JIEMEHTa IO TOJOKECHHUIO B
MEePUOIUYECKON cucTeMe.3aaul C UCIOJIb30BAaHUEM MEPUOANYECKOr0 3aKOHA U IEPUOIUYECKON
CUCTEeMBbI XUMHUUeckux 3semMenToB /.M. MeHnieneena.
Tema Ne 4: «XuMuueckas KHHETHKa» (8 4acoB).
Kpartkue cBeneHns 0 CKOPOCTH MPOTEKAHUS XUMHUYECKUX PeaKkui U (pakTopax, BIUSIOMUX Ha
He€. 3akoH neictBus macc. [IpaBuno Baut-T'odda. Xumuueckoe paBHOBECHE M YCIOBHUS €0
cmemenust. [Ipunnun Jle [larense u cneactus U3 Hero. [loHATHE 0 KOHCTAHTE XUMHYECKOIO
paBHOBecUs. BrplunciaeHue cpenHell CKOpOCTM XUMHUYECKOM peaklUuyd OJHOr0 WM JBYX
YYaCTHHUKOB XUMHUYECKOTO Tpoliecca. Brluucienus: Ha 3aKoH JeHCTBUs Macc Bwrumcnenus Ha
npasiwiio Baut-T'opda BeiuncieHne KOJIMUECTBEHHOTO COCTaBa pPAaBHOBECHOM CMeECH.
Brrunciienrie KOHCTaHTBl XUMHYECKOTO paBHOBecUsl. Pelenne pacu€THbIX 3a/1a4, CBSI3aHHBIX CO
CKOPOCTBIO MPOTEKAHUsI XUMUYECKUX PEAKIUNA W XMMUYECKUM PAaBHOBECHUEM U YCIOBHSIMHU €O
CMeIIeHUS
Peseps (8uacon)
Pemienne 3amay  MKOJBHOTO M MYHUUIMOAIBHOTO Typa BcepoccHilckold — OJMMIIUaIbI
mKoabHUKOB. [loaroroska k EI'D no xummum.

HHaHI/IpyeMBIG PE3yJIbTaThl OCBOCHHUA KypCa

1.1/Iu4HOCTHBIE pe3yabTaThbl:

- ¢(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

- cOpMHPOBAHHOCTH OCHOB CaMOpPa3BUTHSA M CAMOBOCIIUTaHMS B COOTBETCTBUU C

06HI€‘I€J'IOBC‘ICCKI/IMI/I LOECHHOCTAMU U UJ€ajlaMU I'paKJ1aHCKOI'O
2
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o011ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENBbHOHM, TBOPYECKOW W OTBETCTBEHHOM
JIeSATEIbHOCTH;

- HaBBIKM COTPYJHHYECTBA CO CBEPCTHMKAMH, B3POCIBIMH B 0O0pa30oBaTeiIbHOM, Y4eOHO-
HCCIIEI0BATENBbCKON IEATEIbHOCTH;

-TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOPA30BaHHIO; CO3HATEIHHOE
OTHONICHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK

YCIIOBUIO YCIICUTHOW MPOo(dhecCHOHATEHOM U 0OIIECTBEHHON ACSITETLHOCTH;

- 3CTETUYECKOE OTHOLIEHUE K MHUPY, BKJIFOUasl 3CTETUKY HAYYHOI'O U TEXHUYECKOTO TBOPUYECTBA;
- IPUHSATHE U PEATU3aIINI0 IEHHOCTEH 3TOPOBOTO U OE30MacHOTO 00pa3a KU3HH;

- OCO3HaHHBI BBIOOp Oyaymiei mnpodeccun M BO3MOXKHOCTEH pealu3aluud COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB;

- c(OPMUPOBAHHOCTh JIKOJIOTMYECKOTO MBINIICHHUS,, TIOHMMAaHUsl BIUSHUSA COLHUAIBHO-
HPKOHOMUYECKHUX IMPOLIECCOB HA COCTOSIHUE IPUPOIHOMN U COLIMATILHOM Cpeibl
1.2.MeTanpeameTHbie pe3yJbTaThl

1.2.1 PerynisTuBHBIC YHUBepcaibHble yueOHbIE el CTBUSA

-CaMOCTOSITEIILHO ONPEAEIIATh LIEeJIU, 33/1aBaTh NapaMeTPbl U KPUTEPUH, I10 KOTOPBIM MOKHO
OIPEAENUTh, YTO LIEIb IOCTUTHYTA;

-OLIEHUBATh BO3MOXHBIE ITOCIEACTBUS JOCTUKEHHUS TOCTABJICHHOM 1I€JIU B 1€ATEIIbHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPYKAIOIIUX JIFOAEH, OCHOBBIBASsICh HA COOOPAKCHUSAX STUKU H
MOpaJIy;

-CTaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIIbHON AEITETHPHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

-OLIEHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U IpYrHe HEMaTepUaIbHbIE PECYPChI, HEOOXOAUMbIE
JUISL IOCTUYKEHUS ITOCTaBICHHOM LIeJu;

-BBIOMPATD MYTh JIOCTHKECHUS eI, ITITAHUPOBATH PEIICHUE MOCTABICHHBIX 33124, ONITUMHU3UPYS
MaTepHualbHbIe U HEMAaTepUaAIbHbIE 3aTPATHI;

-OpraHu30BbIBATh APPEKTUBHBIN IIOUCK PECYPCOB, HEOOXOIMMBIX ISl TOCTHIKCHUS
MIOCTaBJICHHOM 11eJIu;

-COIOCTABJISATh MOJYYEHHBIN Pe3ysIbTaT AESTEIbHOCTH C TOCTABIEHHOM 3apaHee LETbIO.
1.2.3.1lo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiicCTBUSA

-MCKaTh U HaXOJIUTh 00OOIIEHHBIE CTIOCOOBI PEIICHHS 33]]a4, B TOM YHUCJIE, OCYIIECTBIATh
pa3BepHYTHIM HH)OPMAIIMOHHBIN MTOUCK M CTABUThH HA €T0 OCHOBE HOBBIE (Y4EOHBIE U
MO3HABAaTEJIbHbIE) 3a/1a4H;

-KPUTUYECKHU OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMALIMIO C Pa3HBIX MO3UIIUN, PACTIO3HABATH
1 (PUKCUPOBATH MPOTUBOPEUHNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

-MCTOJIb30BaTh PA3IMYHBIE MOJIETbHO-CXEMATUUECKUE CPEJICTBA JJISl TIPEICTABICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIIEHUH, a TAKKE MPOTUBOPEUYMH, BBISIBICHHBIX B
MH(OPMAIMOHHBIX UCTOYHUKAX;

-HaXOJUTh U TIPUBOJIUTh KPUTUUECKUE apTyMEHTHI B OTHOIIICHUH JIEUCTBUMN U CYKICHHUI
JPYroro; CHOKOMHO M pa3yMHO OTHOCUTBHCS K KPUTHUECKUM 3aMEYAHUSIM B OTHOILLIEHUU
COOCTBEHHOIO CY)KJIEHUSI, pacCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;

-BBIXOJIUTH 32 PaMKH Y4€OHOTO MPEAMETa U OCYIIECTBIIATH IIeJICHANPABICHHBIH MTOUCK
BO3MOXKHOCTEH sl IIMPOKOI0 IEPEHOCca CPEICTB U CIIOCOOOB JEHCTBHS;

-BBICTPAUBATh WHIUBUAYATHHYIO 00pa30BATEIBHYIO TPACKTOPHIO, YIUTHIBASI OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

-MEHSTh U yJIep>KUBATh Pa3HbIe MO3UIIMN B I03HABATEILHOM J1€ATEbHOCTH.

1.2.3. KoMMyHHKaTHBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUA

-OCYIIECTBIISATH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCITBIMU (KaK
BHYTpH 00pa30BaTeILHOMN OpraHU3allii, TaK U 3a €€ MpeeaamMu), Moa0NpaTh MapTHEPOB s
JIEIIOBOM KOMMYHUKAIIUU UCXOS U3 COOOpaKeHUN pe3yabTaTHBHOCTH B3aUMOJCHCTBHS, a HE
JIMIHBIX CUMITIaTHH;
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-IIPH OCYIIECTBJICHUH TPYNIIOBOM PabOTHI OBITH KaK PYKOBOAMUTENIEM, TaK U YWICHOM KOMaH/bI B
pasHbIX POJISIX (reHepaTop UAeH, KPUTHK, UCIIOJHUTENb, BEICTYAIOUIMMA, SKCIIEPT U T.[.);
-KOOPZMHUPOBATH H BHIMOIHATH Pa0OTy B YCIOBUSAX PEaTbHOTO, BUPTYAIBHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

-pa3BEpHYTO, JIOTUYHO U TOYHO U3J1araTb CBOKO TOUKY 3PEHHUs C UCIIOIb30BAHUEM aJIEKBAaTHBIX
(YCTHBIX M IHCBMEHHBIX) A3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH(MIMKTOT€HHBIE CUTYalluU U MPEI0TBPAIaTh KOH(MIMKTHI 10 UX aKTUBHOU
(a3bl, BBICTpauBaTh JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKALMIO, H30eras JINYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

1.3.1lpeameTHbIe pe3yJabTaThl:

- 3HaThb M IIOHMMAaTb OCHOBHBIE 3aKOHbl M TEOPUM XUMHH, NMPUMEHSITH HUX IPU PEULICHUU
IIPAKTUYECKHUX M PACUETHBIX 33]a4;

- 3HATh AJITOPUTMBI PELICHNUS 337a4 Pa3HbIX TUIIOB, PA3HBIMH CIIOCO0AMH; pacueTHbIE (DOPMYIIBL.
- yMETb COCTaBJIATh YPaBHEHUS XHMUYECKUX DPEAKLUM W BBIIOIHATH PACUETHI 10 HUM,
BBITOJIHATH PACUETHl ISl HAXOXKIEHHS MPOCTEUIIeH, MONEKYIAPHOH | CTPYKTYPHOH (opmyi
OpPraHMYECKUX COCAUHECHUN;

- TPOBOJAUTH CAMOCTOSITENBHBIA TIOMCK XHMHUYECKOH HMH(POpPMAIMM C HCHOJIb30BAHUEM
Pa3INYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera); MCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM [UIsl OOpadOTKM, Iepejaud u
IpeCTaBICHNUs XMMUYECKON MH(OPMAIK B PA3IMYHBIX (OpPMaX;

- HCIOJIBb30BaThb IMPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOW JEATEIBHOCTH M
IOBCEHEBHOM JKM3HU JJ1s1 OOBSICHEHUS] XUMUUECKUX SIBIICHUH, IPOUCXOAIINX B IPUPOAE, ObITY
U Ha INPOMU3BOJICTBE; ONPEIEICHUS BO3MOKHOCTH IPOTEKAHHUS XUMHUYECKHUX IPEBPALLECHUNA B
pa3IMYHBIX YCIOBMSX U OLEHKM MX IOCJIEICTBUMN; DKOJOTMYECKHM TI'PAMOTHOIO IIOBEIEHUS B
OKPY’KaIOIlEW Cpelle; OLICHKM BIIMSHUSA XUMHUYECKOIO 3arps3HEHUs OKpYXKarolled cpeipl Ha
OpraHu3M 4YelloBeKa M JApPYrue >KUBbIE OpPraHU3Mbl; 0€30MacHOro oOpalleHHs ¢ TOPIOYMMHU U
TOKCUYECKMMH BEILIECTBaMH, JIaDOpaTOPHBIM OOOPYJOBAHHMEM; IPUTOTOBIEHUE PACTBOPOB
3aJJaHHOM KOHIIEHTpaluu B ObITY U Ha TPOU3BOICTBE.

I'eneTn4eckas CBA3b KJIACCOB OPraHUYECKHUX BEILECTB.

3. TemaTn4yeckoe NJIAHUPOBAHME.

11 xnacc

No/Ne | Tembl 3aHsITHIH Kom-Bo gacoB
Tema 1.Xumnyeckne ypaBHeHHs 6

1 XUMHUYECKOE YPaBHEHHUE U €ro XapaKTePUCTUKU. 3aKOH COXpaHEHUs 1
Macc BEIIeCTB. 3aKOH COXPaHEHHsI U TTPEBPAIICHHS SHEPTUU.

2 3axoH ['eli-JIroccaka min 3aK0H 00BEMHBIX OTHOIICHUH. 3aKOH 1
DKBHUBAJIEHTOB.

3 Pemenne pacueTHbIX 33724 ¢ IPUMEHEHHEM 3aKOHA cOXpaHeHus macc | 1

BEILIECTB, 3aKOHA COXPAHEHUs U IIPEBPALLCHHS] SJHEPTUH, 3aKOH I eii-
JIroccaka v 3aKOHA HYKBUBAJICHTOB.

4 Tennooii addext peaknuu. 3akon ['ecca. [Tonsitue 06 SHTATBINN. 1
5 Pemenue pacy€THbIX 3a/1a4 110 TEPMOXUMHUUYECKUM YPAaBHEHUSIM. 1
6 Pemenrie KOMOMHUPOBAHHBIX 33714 IO XUMUYECKHM YPaBHEHUSIM 1
Peseps 3
7 HIxoabpHEBIN dTall XUMUYSCKOU OJIMMIINAJIBI 1
8 Pemenue 3agaun MyHUIUNIAIIBHOTO ATAlla XUMUYECKON OJIMMITHA/IbI 1
MPONUIBIX JIET
9 Pemenue 3agaun MyHUIUITIAIIBHOTO ATAlla XUMHYECKON OJIMMITHAA]IbI 1
MPONUIBIX JIET
Tema 2. PacTBopbI 8
4
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10 Bunet pactBopos. PactBopuMocTh, pakTophl, BIUSIOUINE HA HEE. 1
KpuBble pacTBOpuMOCTH.

11 Pemenue 3a1a4 Ha paCTBOPUMOCTD 1

12 IloHsiTHE O KOHIIEHTPALMK PacTBOpa U €€ BUJBIL. 1

13 Pemienue 3a1a4 Ha NpUTrOTOBJIEHHE PACTBOPOB. 1

14 Pemienue 3a1a4 H «Ha NPAaBUIIO CMEIIMBAHUS. 1

15 OcoOeHHOCTH pelIeHus pacuETHBIX 3aa4 0 XUMUYECKUM 1
YpaBHEHUSIM C y4acTHEM U 00pa30BaHUEM PACTBOPOB.

16 Pemrenue 3a1a4 1o XMMUYECKOMY YPaBHEHHIO C yYaCTHEM pacTBOpoB. | 1

17 Pemenwnie 3anay Ha 0Opa3zoBaHNe CMECH KHUCIIOW U CPEIHEH COJIH.
Tema 3.Ilepuoanyeckuii 3aK0H M CUCTEME XUMHYECKHX 3JIEMEHTOB
JL.U Menpeneea. CTpoeHue aroma

18 OTtkpsiTHE U CYIIHOCTH [13, 0COOEHHOCTH B CTPOSHUU H 1
3akoHoMepHocTsx [ICXD /.. MenneneeBa. CtpoeHue aToma.

19 CocTaBjeHne 3J1€KTPOHHBIX ()OPMYII DIIEMEHTOB

20 3agaun Ha HaxoxxaeHue deMeHToB B [1C. 1

21 XapakTepucTuKa XUMHYECKOTr0 3JIEMEHTA IO MOJI0KEHHIO B
IIEPUOTUYECKON CHCTEME

22 Pewenune 3anau no teme «llepuonnueckuii 3aKOH U IEPUOINYECKAS 1
cucteMa xumudeckux aeMentoB .M. Menneneera. Ctpoenue aroma
Tema 4 XumMnuyeckass KHHETHKA 8

23 CKOpOCTh IPOTEKAHUS XUMUYCCKUX PEAKIIUH U (haKTOPBI, BIUSFOIINX 1
Ha Heé€. Pemienue 3a1a4 Ha CKOPOCTb XMMUYECKON PEAKIUU

24 3akoH nelcTBUs Macc. PerieHune 3a1a4 ¢ HCIOJIb30BaHUEM 3aKOHA 1
JEACTBYIOLIUX MACC

25 [IpaBuno Bant-I'odda. Pemenne 3anad ¢ mpumMeHeHneM paBuia 1
Bant-T'odda

26 Pemenne pacu€THbIX 3a7a4, CBSI3aHHBIX CO CKOPOCTBIO IPOTEKAHUS 1
XUMHUYECKUX PeaKui

27 XHAMHMYECKOE PAaBHOBECHE U YCIIOBHs €ro cMmelenus. [puanun Jle 1
[larenwve u cnenctus U3 Hero. [loHsATHE 0 KOHCTAHTE XUMUYECKOTO
paBHOBECHSI.

28 Pemenue 3anau, CBA3aHHBIX C XMMHUYECKUM PaBHOBECUEM U 1
YCJIOBHUSIMHU €TI0 CMEIIEHUS

29 Pemenrie KOMOMHUPOBAaHHBIX PACYETHBIX 3a/1a4 Pa3IMYHbIX TUIIOB 1

30 Pemenrie KOMOMHUPOBAHHBIX PACYETHBIX 3a/1a4 Pa3JIUYHbBIX TUIIOB 1
Peseps 5

31 3aganus EI'D no xuMuu npouuibix JeT 1

32 3aganus EI'D no xuMuu npouuibix JeT 1

33 3aganus EI'D mo xuMum nponuibIx JeT 1

34 O60011eHNnE IO KypCy 1
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