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IosicHUTENLHAA 3aNIUCKA

Pemenue 3amad 3aHUMAaeT B XMMHUYECKOM 00pa30BaHUM BaXKHOE MECTO, TaK Kak
3TO OJWH W3 TMPHEMOB OOYYEHHs, MOCPEACTBOM KOTOPOro obecreuuBaeTcsi Oosee
rIyOOKO€ M TMOJHOE YCBOEHHE y4eOHOro marepuaia Mo XUMUU. UTOOBl HAyUUTHCS
XUMWH, U3YYEHUE TEOPETUUECKOIO MaTepuaia JOJKHO COYETAaThCs C CUCTEMATUYECKUM
UCIIOJIb30BAHUEM DPELICHUS PA3JIMYHBIX 3a7ad. B IIKOJBbHOW IporpaMMe CYLIECTBYET
AMU30MYECKOE BKJIIOUECHUE PACUCTHBIX 3a7a4 B CTPYKTYPY YpPOKa, 4YTO CHHUXKAET
IUJAKTAYECKYI0 pOJIb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEM, U MOXET IIPUBECTU K
MOBEPXHOCTHBIM TMPEACTABICHUSIM O0YYaIOIUXCA O XMMHU3ME IPOLIECCOB B MPUPOJIE,
texHuke. Co3HATEeNbHOE M3YyYEHHE OCHOB XHMHUHU HEMBICIUMO 0€3 TOHUMaHUs
KOJIMYECTBEHHOM CTOPOHBI XUMHUYECKHUX MPOILIECCOB.

Hemnpto kypca «PemeHne pacyeTHBIX 3aJad MO XUMHUW» SIBIETCA PA3BUTHE
YMEHHI y 00y4Yaromuxcs peniaTh pacueTHbIC U IKCIIEPUMEHTAIbHBIE 3a/]a4u, Pa3BUTHE
OOIUX WHTEJVIEKTYaJbHbIX YMEHUM, a MUMEHHO: JIOTUYECKOTO MBIIUICHUS, YMEHUN
aHaJM3UPOBaTh, KOHKPETU3UPOBATh, 0000IaTh, MPUMEHSIThH MPUEMbI CpaBHEHUS,
pa3BUTHE TBOPYECKOTO MbIIUICHUS. [Ipu pemennn 3anay OCyIIECTBIAETCS OCO3HAHUE
0Oy4aronMMuUCs CBOEH COOCTBEHHOM AESTENBHOCTH, 00ECIIEYEHUE CaMOCTOSATEILHOCTH
U aKTUBHOCTH OOYYAIOIIUXCS, TOCTMXKEHHE MPOYHOCTH 3HAHUM M YMEHUU NMPUMEHSTh
[IOJIyYEHHbIC 3HAHUA B HECTAaHJAAPTHBIX, TBOPUYECKUX 3aJaHUAX. Takxke y nereu
BOCIIUTHIBAETCS  TPYIOJIOOHME,  IEJNeyCTPEMJIEHHOCTh,  pPa3BUBAETCS  YYBCTBO
OTBETCTBEHHOCTH, YIIOPCTBO U HACTOMYMBOCTH B JOCTMIKEHUM IOCTABJICHHOMN Lienu. B
[POLIECCE PELICHUS 3aJad PEaM3yITCs MEXIPEIAMETHbIE CBSA3H, ITOKa3bIBAIOLINE
€AMHCTBO TMPHUPOJIbI, YTO TMO3BOJSET pPa3BUBATh MHPOBO33PEHHE OOYYAIOIIUXCS.
BrlnonHenune 3amad pacmupsieT Kpyro3op OOy4arolIMXcs, MO3BOJIAET yCTAHABIMBATH
CBSI3M MEXAY SBICHUAMHU, MEXAYy IPUUYMHOM U CIEACTBHEM, PAa3BUBACT YMEHHE
MBICIINTh JIOTUYECKH, BOCHUTBIBAET BOJIIO K TMPEOJOJEHUI0 TPYAHOCTEU. YMEHUE
peliarth 3aaauu, ABJISETCS OJHUM W3 TMOKA3aTelIe YPOBHS PAa3BUTHS XUMHUYECKOTO
MBIIUICHUST 00Y4YarOIINXCs, TITyOMHBI YCBOCHUSI UMU YY4€OHOTO MaTepurara.

Jlannas mporpamMma mnpeaHa3zHadeHa s oOyvaromuxcs 10 knacca, paccuutrana
Ha 34 4daca. Kypc npeacTtaBieH B BUAE MPAKTUKYMa, KOTOPBIM MO3BOJIUT BOCIIOJIHUTH
poOesIbl B 3HAHUSIX YYAIIUXCS 10 BOMPOCAM PEIISHUS] PACUETHBIX 3371a4 pa3HbIX TUIIOB
Y II03BOJIUT HAYaTh 1EJICHANPABICHHYIO MOATOTOBKY K CJaye UTOrOBOr0 3K3aMeHa I10
XAMUH.

OCHOBHBIM TpEOOBaHMEM K COCTABJICHUIO WM OTOOpPY 3ajay SBISIETCS HX
XUMHUYECKOE COepKaHue, Y€TKOCTh (OPMYIUPOBKU U JOCTYIMHOCTh YCJIOBUS 3a/1ayH,
HCIIOJIb30BAHUE B YCIIOBUH 3a/1a4M CBEJICHUN MPAKTUUECKOTO XapaKTepa.

YMeHue pemaTh 3aJladyd pa3BUBAETCs B Ipoliecce OOy4eHHs, U Pa3BUBATh 3TO
YMEHHUE MOKHO TOJIBKO OJHUM ITYTEM - IIOCTOSHHO, CHCTEMATUYECKHU PeIIas 3aa4uH.

[IpoaomxuTensHOCTh Kypca - 1 roa. @opma 3aHITHI ypouHasi, BKJIIOYAET B ce0s
WHJIUBUAYAJIBHYIO U TPYIIIOBYIO paOOTHI.

Kaxnpiii pasznen mnporpaMmbl 3aKaHUMBACTCS 33aJaHUSAMHU  KOHTPOJIMPYIOIIETO
XapaxkTepa, Ha KOTOPOM y4Yallluecsi CMOTYT IIPOBEPUTh CBOU CHUJIbI, CAMOPEATIN30BATHCS
Y CAMOYTBEPJUTHCS IPH BBIITOJIHEHUH 3a1aHUN.



Conepxanue padoydeil nporpammsl «Pelenne pacueTHbIX 3224 M0 XUMUW» JIJIsI
10 kxacca

KOTOPBIMHU

HaCTOSIIHaH ImporpamMma COCTaBJICHA C YUCTOM TCX 3H&HPII>1, YMGHI/Iﬁ N HAaBBIKOB,

BJIaACIOT

ydqamuecss K MOMCHTY  OKOHYAHUA

OCHOBHOM  IIKOJIBI.

AKTYyaJlbHOCTh JAHHOTO Kypca OOyclIOBJI€Ha T€M, YTO B MPOrpaMMax OCHOBHOM M
IIOJIHOM CpEJHEN IIKOJ HE OTBOJIUTCS JONOJHUTEIBRHOE BPEMS Ha PEIICHUE 337a4, B TO
K€ BpEMs YMEHHUE pellaTh 3aJauyd SBISIETCS YHHBEPCAIBHBIM M MOXET OBITh
HCIIOJIb30BaHO OOYYAIONIMMUCS HE TOJIBKO Ha YPOKaxX XHUMHHM, HO U MPU PEUICHUH 3a/1a4

0 MaTeMaTHKe U (QU3HKE.

Y4eOHO-TeMaTHYECKOE INIAHUPOBaHMe Kypca «Pemenne pacyeTHbIX 3a71a4 1O
xumum» 114 10 kiaacca

Ne KoaunuecTBo dopmupyembie 3HAHUS ¥ YMEHUS ydamuxcs/
/I Tema 4acoB Ha KOMIIETEHIIUH (COTJIACHO CTaHAApTy
U3YyUYECHHUE o0pa3zoBaHms)
TEMEI

1 PacueTts! o 2 Yyammecss JO/LKHBI 3HATh: XUMUYECKYIO
dbopmynam CUMBOIUKY: 3HAKM XUMHUYECKHX JJIEMEHTOB,
XUMHYECKHX dbopMyJIbl XHUMHYECKHUX BEIIECTB M ypaBHEHUS
BEILICCTB XAMUYECKUX PEAKIIUM;

2 | Pemenwue 3agau, 5 eaxicHelluue Xumuueckue noHaAmMuUA.
CBSI3aHHBIX C XHMHUYECKUH 3JIEMEHT, aToM, MOJEKyJa,
pacTBopaMu OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJspHas
BCIIICCTB MAacCCBI, MOH, XHMHYECKas CBS3b, BCIICCTBO,

3. | Pemenue 7 KJ1accu(uKaus BeIecTB, MOJIb, MOJISIpHAs
pacyeTHBIX 3aJ1a4 C Macca, MOJISIPHBIM 00beM, XUMHUUECKasl Peakius,
HCTI0Ib30BAHUEM Kiaccupukanus  peakiuid, JIJIEKTPOIUT U
ypaBHEHUS HEDJICKTPOJIUT, AIEKTPOTUTHYECKAS
peaKInu JTUCCOLMAIINS, OKHCIUTCIbh W BOCCTAHOBHUTCIID,

4. | PacuéTsl o 2 OKHCJIEHHE U BOCCTAHOBJICHUE;
TEPMOXUMHUYECKUM OCHOGHblE 3AKOHbl XUMUU: COXPAHEHUS MACCHI
ypaBHEHHUSIM BEIIIECTB, MOCTOSIHCTBA COCTaBa, EPHUOINYCCKUM

5. | Pemenue 9 3aKOH,;
pacyeTHBIX 3a7a4 C Yyammecss T0JIKHBI YMETb: onpedefmmb:
UCIIOJIb30BAaHUEM cocTaB  BewlecTB 1o  ux  (opmyinam,
YpaBHEHUS IMPUHAAJIC)KHOCTE BCHICCTB K OIPCACICHHOMY
peaknuu u KJ1accy COCOAUHCHUU, THUIIBI XUMHNYCCKHUX
TOHSTHS peakiuii, BaJEHTHOCTh W CTENEHb OKHUCJICHUS

«MaccoBasi JOJIA»

3JIEMCHTA B COCAHMHCHHAX, THII XUMHUYECKOU




Brioa popmyn
XUMHYECKHUX
COE€IMHEHUN
Pa3IMYHBIMU
crocodoaMu

Pemenne
KOMIUIEKCHBIX
3a1a4 u
YIPaXHEHUH I10
paszienaM XUMUHU

CBS3U B COCIMHEHMUSIX, BO3MOXHOCTb
POTEKaHUS peaKuii HOHHOTO OOMEHa;
cocmaenams.  GOpMYJIbl  HEOPraHUYECKHUX

COECIMHEHUN  M3YyYEHHBIX  KJIACCOB;  CXEMBI
CTpOEHHsI aTOMOB THepBbIX 20  3JIEMEHTOB
nepuoandeckon cucremsl J[.M.Menneneesa;
YpaBHEHUS XUMHUYECKUX PEAKIIHIA;

oOpawjampca ¢ XAMHUYECKOM TOCYIOM M
1a00paTOPHBIM 000PYIOBAaHUEM;
Ppacno3naeamsv ONGIMHLIM HYMeM: KUCIOPOJ,
BOJOPOJI, YIJIEKUCIBIA ra3, aMMHUaK; pacTBOPbI
KHCIOT W MIEJNOYed, XJIOpua-, cynbdar-,
KapOOHAT-UOHBI;

8LINUCIAMDb: MACCOBYIO JIOJIF0 XHMHUYECKOTO
AJIEMEHTa MO0 (OpMyJie COCIUHEHMS; MACCOBYIO
JOJIF0  BEIIeCTBA B  PACTBOpE; KOJIUYECTBO
BElIECTBa, O0BEM WM MacCy IO KOJUYECTBY
BEIIECTBa, 00bEMY WJIM MAacC€ pPEareHTOB WU
MPOJIYKTOB PEAKLUU;

HCNO0JIb30BaTh NPHOOpEeTeHHbIe 3HAHUA W
YyMEHUSI B NPAKTHYECKOH AeSTeJIbHOCTH W
MOBCEAHEBHOM KU3HM J1JIA:

Oe3omacHoro oOpalieHusi ¢ BELEeCTBaMU U
Marepuanamu;

AKOJOTMYECKH  TPAaMOTHOIO  TOBEJEHUA B
OKpYIKaroIIEH Cpee;

OLICHKM BJIMSHUS XHUMHYECKOTO 3arps3HEHUs
OKPYKaIOILEH Cpeibl HA OpPraHU3M YEJIOBEKa,;
KPUTHYECKOM  OLIEHKM  HHpopmamuu O
BEIIECTBAX, UCIOIb3yEMbIX B OBITY;
IPUTOTOBJIEHHS PACTBOPOB 33JaHHOM
KOHLIEHTpAI1H.




KajiennapHo-TeMaTH4ecKkoe IVIAHUPOBaHUE Kypca

«Pemienue pacueTHbIX 3aaa4 mo xumumn» s 10 kiacca

Ne No No Tema ypoka dakTruuecKas
ypOKa | TEMBI | ypoKa narta
n/n B IIPOBEICHUS
TEME ypoKa
1. Pacuersl no popmysiaMm XUMHYECKHX BelIECTB
1. 1. | OTHOCHUTENBbHAS TIOTHOCTH Ia30B.
2. 2. MaccoBasi 10Jis 3JIEMEHTOB B BEIIIECTBE.
2. Pemenne 3a1a4, CBA3aHHBIX ¢ PACTBOPAMHM BellleCTB
3. 1. | CnocoOsI BEIpaKeHHS COCTaBa pacTBOPOB,
MaccoBas J10Jisl PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI KOHIIEHTPAIH. .
4, 2. | MaccoBas 107151 pacCTBOPEHHOTO BEIIECTBA
5. 3. | 3amaum, CBsI3aHHBIE C BHIMIAPUBAHUEM BOJIBI U3
pacTBopa ¢ 00pa3z0BaHUEM pPacTBOpa C HOBOI
MAaCCOBOM JIOJIEH PACTBOPEHHOIO BEIIECTBA.
6. 4. | 3agaum, CBA3aHHbBIE CO CMEIIMBAaHUEM PACTBOPOB.
«IIpaBuno kpecray, mim «kBagpat Ilupconay.
7. 5. | 3agaum, cBsI3aHHbBIE CO CMEIIMBAHUEM PACTBOPOB.
«IIpaBuiio kpectay, uin «kBaapar [Tupconay.
3akperuieHue
3. Pemienue pacueTHBIX 32/1a4 € MCNOJIb30BAHUEM YPABHEHUS
peaKiun
8. 1. Haxoxaenue Macchl BeIlecTBa 1Mo U3BECTHOMY
KOJIMYECTBY BEIIIECTBA OJHOTO U3 BCTYNMUBIINX B
PEaKIUIO WK MOJyYarOIUXCsl BEIIECTB.
9. 2. Haxoxaenue 06b€ma ra3a 1o u3BECTHOMY
KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYNMUBIINX B
pPEaKIUIO0 WK MOJYyYarOLUXCS BEIIECTB.
10. 3. | Haxoxaenne macchl BelecTBa Wik o0bEma rasa mo
M3BECTHOMY KOJIMUYECTBY BEILIECTBA OJHOTO U3
BCTYMUBIIUX B PEAKITUIO WU MOTYYaIOIIUXCS
BEIIECTB. 3aKpeIICHUE.
11. 4. | CooTHOlIEHUE 00BEMOB U MACChI Ta30B MPU
XUMUYCECKUX PEAKITUSX.
12, 5. | CooTHomieHrne 00bEMOB U MacChl Ta30B MPU
XUMHUUYECKUX PEaKIUsIX. 3aKpeIICHHE.
13. 6. Brrunciienrie Mmacchl IpOyKTa peakiuu, eCciu
M3BECTHBI MACChl UCXO/HBIX BEILIECTB, OJTHO U3
KOTOPBIX B3ATO B U30BITKE.
14, 7. | BeluncneHue Macchbl MPOAYKTa PEAKIUU, ECITU

W3BECTHBI MACCHl UICXOHBIX BELIECTB, OJTHO U3
KOTOPBIX B3ATO B U30BITKE. 3aKpeMICHUE.




Pac4éThl 0 TEPMOXUMHYECKHM YPABHEHHAM

15..

PacuéTrel o TEPMOXUMUYECKUM YPaBHEHUSM.

16.

Pac4€Tbl Mo TEPMOXUMUYECKUM YpaBHEHUSIM.
3akperuieHue.

Pemenue PaCY€THLBIX 3aga4Y € HCIHOJIbB30BAHUEM YPaBHCHUSA

PCAKIIMHA U MOHATHUA «MaccoBast 10J1sD»

17,

Brruucnenne maccol MpOayKTa peakiuu, €CIId JIs
HEE B34T PaCTBOP C OINPEACIEHHON MaCCOBOM JOJIEH
MCXOJIHOTO BEHIECTBA.

18.

Brluncnenne Macchl NpOAYKTa PEAKIUU, €CIU JJIS
HEE B34T PaCTBOP C ONPEACIEHHON MaCCOBOM JOJIEH
VCXOJHOTO BEIIECTBA. 3AKPEIJICHUE

19.

Brramncienre mMacchl MPOAYyKTa PEaKIMK IO Macce
HCXOJTHOTO BEIIIECTBA, COJIepIKalIero
ONpeIeIEHHYI0O MAaCCOBYIO JIOJI0 pumMecH ( B %).

20.

Briuncnenne macchl mpoJayKTa peakiMu M0 Macce
HCXOJ/IHOTO BELIECTBA, CoJZIepKalIero
OTpeEeNEHHYI0 MacCoBYI0 J0Jt0 npumecu (B %).
3akperuieHue

21,

Brraucnenue maccoBoit A0JIK BbIXOJA IIPOAYKTA
PCaKIUU OT TCOPCTUYCCKHU BO3MOKHOI'O

22,

Brruncnenrne MaccoBOM 10JIM BBIXO1a IPOIYKTa
pEAKLMU OT TEOPETUUECKH BO3MOKHOTO.
3aKpenyieHue

23.

Briuncnenne 00bEMHOM JTOJIM BBIXOJA TPOIYKTA
pEAKLMU OT TEOPETUUECKH BO3MOKHOTO

24,

Brrancnenne o0bEMHOMN JTOJIM BBIXOJa TTPOIYKTA
peakiuu OT TEOPETUYECKH BO3MOMKHOTO.
3akperuieHue

25,

Brrunciieane MaccoBor 1 00BEMHON JIOJIU BBIXO1A
MPOJIYKTa PEAKIMHA OT TEOPETUYECKHA BOZMOKHOTO
3aKpenieHue.

BoiBoa ¢popmy 1 XUMHYECKHX COCAHMHECHUN Pa3IMYHbIMU

crnocooamMu

26.

OmnpeneneHue MOJEKyIIpHOM (hOPMYJIBI Ta3a Mo
€ro OTHOCUTEIIbHOUN TJIOTHOCTH

27

Omnpenenenue MOJICKYJISIPHOUM (OPMYIIBI Ta3a 1Mo
€ro OTHOCUTEIHLHOM MIIOTHOCTH. ANreOpandecKuii
croco0 pernieHus

28.

OmnpeneneHne MOJICKYJISIPHOUM GOPMYIIBI Ta3a 1Mo
€r0 OTHOCHUTEJILHON TUIOTHOCTHU. 3aKpeIIeHHe

29.

Omnpenenenre MOJEKYJISIPHON (pOpMyJIbl BeIeCTBa
110 MPOAYKTAM €ro CrOpaHHusl.

30.

Onpenenenne MOJIEKYJIIPHOI (POpMyJIbl BEIIECTBA
110 MPOAYKTAM €r0 CTOpaHMsl. 3aKpeIICHHUE.

31.

Omnpenenenre MOJICKYJIIPHOI (OpMYITbl BEIECTBA




paznuuHbIMH ciocobamu. O6001TIeHNE ‘

7. Peienne KOMIUIEKCHBIX 32124 U YIIPAKHEHUH 10 pa3aejaam
XHMHHU

32. 1. | PemeHne KOMIUIEKCHBIX 3374 U YIPAKHEHHUH 110
HEOPraHWUYE€CKOW XUMUU

33. 2. | Pemenne KOMITJIEKCHBIX 3a71a4 U YIIPaXKHEHUH TIO
OPraHUYECKON XUMHH.

34. 3. | Pelllenre KOMITJIEKCHBIX 33124 U YIIPAKHEHUH 110
AHATUTUIECKON XUMHH
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