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CTpykTypa nporpammsli

Ne

n/n HanmenoBaHue pasaesia/TeMbl Crpannna
1 [losicHuTenbHas 3amucka NporpaMmbl

2 Lenu 1 3aga4n MporpamMMel

3 VY4eOHO-TeMaTH4EeCKUH TUIaH MPOTPaMMBbI

4 Conepxanue nporpaMMbl

5 KanenpapHo-TemMaTuyeckuii riaH

6 [Inanupyemble pe3yabTaThl

7 MarepuanbHO-TEXHUYECKOE 00ecIieueHne

8 HNudopmalinoHHO-METOIMYECKIE MaTepUaIbl




IosicHUTEALHAA 3aANUCKA

Pabouas mporpamMma Kypca BHEYPOUHOU NIESATEIBHOCTH «YUHCh PEIIaTh 3a/1au IO
XUMHU» pa3paboTaHa Ha OCHOBE:

®denepanbHoro 3akona «O06 obOpazoBanuu B Poccuiickoit @eneparun» Ne 273-D3
o1 29.12.2012;

denepanbHOr0 TrOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
oO1rero oOpa3oBaHusi;

dbeneparbHOrO KOMIIOHEHTA TOCYJApPCTBEHHBIX 00pa30BaTENIbHBIX CTaHAApPTOB
OCHOBHOTO 00111eT0 00pa3oBanus B oOpazoBaTenbHOM obsmactu "Xumus'" OI'OC;
[IporpaMMbl 3JIEKTUBHOTO Kypca;

VYue6noro mana MBOY «Cpennss mikona Nel p.i. HoBast Maitnay.

VYuebHoro wuznanus «Yuuch pemarh 3amaun»  aBTop KoBambuykoBa Orbra
BnagumupoBhna

PaGowass  mporpamMMa  KOHKPETH3MPYET  COJIEp)KaHHE Kypca  BHEYpPOUHOM
JEeSTENbHOCTH, AaeT paclpeeieHre ydeOHbIX YacoB IO pasjieiaM Kypca H
MOCIEIOBATENILHOCTh U3YUEHUSI TEM U Pa3/I€JIOB 3JIEKTUBHOIO Kypca.

Ha3nauyeHnue nporpaMmael.

Kypc BHeypouHOH JEATENBHOCTH «YUHUCh pelarh 3aJaud 10  XUMHUN»
MpeHa3HavYeH JJIs yJamuxces: 9 KiaccoB, U3ydarolIuX XUMHIO Ha 0a30BOM YpOBHE.
JlaHHBIN Kypc TMO3BOJSET PACHIUPUTh M YIIIYOUTh NPAKTUYECKOE IPUMEHECHHE
MOJYYEHHBIX YYAIIMMHUCS TEOPETUUECKUX 3HaHuM o xumuu. Kypc paccuurtan Ha 33
y4eOHBIX Yaca, | yac B HeIeIo.

[Iporpamma Kypca BHEYPOUHOU AECATEIBHOCTH «YUHUCh PENIATh 3aJ1aud MO XUMUN
npeaHa3HavueHa i npe npoduiIbHON MOATOTOBKHU ydaluxcs 9 Ki1accoB.

Kypc opuentupoBan Ha yrayOjieHME W paclIMpeHue 3HaHWUW, Ha pPa3BUTHE
M0003HATEILPHOCTH W HMHTEpeca K XUMHHM, Ha COBEPIICHCTBOBAHUE YMEHUU
yYalluXCcs peliaTh 3a1a4u.

JlaHHBIM Kypc MpeaHa3HayeH Kak Ui ydaluxcd 9 KiaccoB, JKENaroUMX CBS3aTh
CBOIO OyayIyto nMpoheccuio ¢ XUMMUeH Wi MEIUIIMHON U CTaBAIIUX CBOEH IEIbIO
clady dSK3aMeHa [0 XMMHUU Ha OCHOBHOM rocynapcTBeHHOM dk3aMmeHe (OI'9), Tak u
JUTSL yYaIUXCsl, KEJAIOINUX YBEIUYUTh CBOM Oarak XMMHUYECKUX 3HAHUM.

O0mas xapakTepucTuka y4e0HOro npeaMera, Kypca.

ean u 3apa4n peajiu3anvy NPOrPamMMbl.

Hean HayuuTh ydammxcss 9 KIacCOB MHTEPECYIOIMIMXCS XUMHUEWU peliaTh 3aJadu
Pa3INYHOTO YPOBHS CI0KHOCTH:

o0orameHme NO3HABATEIBHOTO W AMOLHMOHAIBHO-CMBICIOBOTO JIMYHOTO OIBITa
BOCHPUATUS XUMHUU IIYT€M pACIIMPEHUs] 3HAHWH, BBIXOASAIIMX 3a PaMKH
00s13aTeNIbHON Y4eOHOM MPOrpamMMBl;

pacuMpeHye 3HAHUM YyJalllUXCsl O METOJMKE PEUICHUs 3a]ady;

CO3JaHUE  YCJOBHMH 711  CaMOOLICHKM  MOJATOTOBJIICHHOCTHM  y4YalllUXcs K
MPOJIOJKEHUIO €CTECTBEHHOHAYYHOTO 00pa30oBaHus B CPEAHEH MIKOJIE;
(opMupoBanue y 00yJaronmxcsi HaBBIKOB PEILICHUS 3a]1a4;



npuodperenne oO0yJarOIIMMUCS OIbITa PA3HOOOPA3HON ESITENIbHOCTH, MTO3HAHUS U
CaMOTMO3HaHMs; KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMEIOUIUX
YHUBEPCAJbHOE 3HAYEHUE [JI1 Pa3JUYHbIX BHJIOB [JEATEIBHOCTH: PpELICHUS
npoOieM, NPUHATHS pEUIeHUH, IOHCKa, aHaidu3a W o0paboTku uHOpMAIUH,
KOMMYHUKAaTHUBHBIX  HAaBBIKOB, HAaBBIKOB H3MEpPEHHM, COTPYJHHYECTBA, B
MTOBCETHEBHOM KU3HH.

OBJIa/ICHME YMEHHUSAMHU PENICHUS 3a7a4 Pa3HOTO YPOBHS CJIO0KHOCTH;

pa3BUTHe TIO3HABATEIbHBIX HMHTEPECOB M WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
MpoLIecCe CaMOCTOSITENIbHOTO MPUOOPETEHUS 3HAHUI;

BOCIUTAHME OTHOIICHUS K XUMHM KakKk K OJHOMY U3 (yHIaMEHTAJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00I1IeUeI0BeUYeCKON KYIbTYpBhI;
NPUMEHEHHEe MOJTYYCHHBbIX 3HAHMN M YMEHUM IS PEMICHUS PAKTUYECKUX 3a]1a4
B [IOBCETHEBHOM KU3HU;

Conep:xxanne Kypca BHEYPOUYHOH [JeSITEJIbHOCTH ' YUYHCh peliaTh 3aJa4H 10
xumMuHn'" B 9 Ki1accax ycTaHABJIMBAECT CIeAyIOIIHME 3a0a4M:

yueOHbIe:

bopmupoBaHue CUCTEMBI XUMHUYECKHUX 3HaHUU Kak KOMIIOHEHTA
€CTECTBEHHOHAYYHOW KapTHHBI MUPA;

(dbopMHpoBaHUE Yy yUalIMXCs 3HAHUNA OCHOB HayKH — BaKHEUIIUX (DAKTOB, MOHITHUH,
3aKOHOB W TEOpUN, XMMHYECKOTO S3bIKa, JOCTYMHBIX OOOOIIEHHN M MOHATUH O
MPUHLUIIAX XUMHYECKOTO ITPOU3BOJICTBA;

pa3BUBalOLINeE:

pa3BUTHE JIUYHOCTH 00YYAIOIIUXCS, UX UHTEJUIEKTYaJIbHOE U HPABCTBEHHOE
pa3BUTHE MPAKTUUECKUX YMEHUN ydaluuxcs: HaOM0JaTeIbHOCTH, BHUMATEIbHOCTH,
COO0OPa3UTEIILHOCTH;

pa3BUTHE YMEHHUU paboTaTh C BEIIECTBAMH, BBIMOJHATH HECIOKHBIE XUMHYECKUE
OTIBITHI, COOJIIO/IATh MPaBUJIa TEXHUKU O€3011aCHOCTH

pa3BUTHE YMEHUN pabOThl B MUKPOTpyMIax;

BOCIIMTATeJIbHbIE:

dbopmupoBaHuEe yMEHUI 0€30MacHOro 0OpallleHus C BEIeCTBAMM, UCTIONb3yEMbIMHU
B IIOBCETHEBHOM KU3HU;

dbopmupoBaHuEe TOTPEOHOCTH B pACIIMPEHUHN KPYro30pa y4aluxcs;

dbopMHpOBaHME OTHOIICHHUS K XMMHUU KaK K BO3MOXKHOM oOnactu Oynyiueit
MIPAKTUYECKOMN AEATEIbHOCTH.

O01mas xapakTepucTukKa Kypca

B HacTosiniee BpeMsi BCTyHNUTENbHBIE SK3aMEHBI IO XUMHUU MPOXOIAT NUCbMEHHO, a
ATO 3HAYMUT, YTO OCHOBHBIM KPUTEPHEM TBOPUYECKOTO YCBOCHUS NPEAMETA SBISETCS
YMEHUE MPAKTUYECKU MPHUMEHATH CBOM 3HAHUWA: HAMKCATh YPABHEHMS PEaKIIUHU,
pacro3HaThb BEUIECTBO, IPOBECTHM YHCICHHBIE PACYEThl, T.€. PELIUTH 3aaady.
HenocraTouHoe€ KOJIMYECTBO YACOB M HACBIIIEHHOCTh WIKOJIBHOM MpOrpaMMBbl
TEOPETUYECKMUMHU BOIPOCAMH YAaCTO HE MO3BOJISET MPENOAABATEISAM YAEISITH MHOTO
BPEMEHM HaBbIKaM PELICHUS 3a7a4 BO BpEMSI OCHOBHOTO YpOKa.

B 1O e BpeMs pelleHHE 3a1ad [0 XUMHUM JaleKOo HE MPOCTOE JAEN0, TaK Kak
TpeOyeT HE TOJIbKO YMEHHS CBOOOJHO BIIAJIETh TEOPETUYECKUM MaTepHaioM (
ONpEeNeNATh TEMY 3aJadyd, 3aluChbiBaThb YPAaBHEHUS PEAKIHUN MPOTEKAIOUIUX
MPOLIECCOB), HO TaK € YMEHHMs JIOTUYECKH MBICIHUTH ( ONMPENEIUTh TUIl 33/1a4yH, €€



QITOPUTM  PCIICHHs, BBIOPAaTh OCHOBHBIC pacy€éTHble (GOPMYJIBI W HX
peoOpPa3oBbIBATh, MOJICTABUTH YHCICHHBIC JJAHHBIC M IPOU3BECTH MaTEMaTHUCCKHC
BbunciieHus ). [lpejmaraeMble 3amadd  CrPYyNIIMPOBaHBI 1O TeMmaM (YPOBHIO
CJIOXKHOCTH, aJITOPUTMaM PEIICHUS U OCHOBHBIM pacueTHbIM (popmymam(. Kaxmas
TeMa TIPEeABaApsSCTCS OCHOBHBIMH TCOPETHUYCCKUMH TMONOXKEHUsMH.  Kypc or
MPOCTOTO K CIIOXKHOMY, YTO AaéT BO3MOXKHOCTh HCIIOJIB30BaTh €ro Jake Ha
HAYaJIBHBIX JTalax M3yYCHHUS XUMHUU M HAYYUTHCSA pelaTh Jake MPH CIadoMm
BJIJICHUHU TEOPETUICCKUM MaTEPHAIIOM.

JlaHHas TporpaMma Kypca BHEYPOYHOM JEATEeIbHOCTH OTHOCHTCS K IPEIMETHO-
OPUEHTUPOBAHHOMY BHJTY MIPOTPAMM.

Kypc mnpenmonaraer BBIXOJ 3a paMKH TPAJAUIHOHHBIX YYCOHBIX IPOTPAMM.
Conepxut: 8 riaB 00beTUHEHHBIX B TP pa3jela.

Kypca BHEYypOUYHOU EATETBHOCTH «YUYUCH periaTh 3a7a4u M0 XUMHUHUY» MO3BOJISCT
peanu30BaTh CJICIYIONIUE UIAKTHICCKUE IPHHIIMITEI O0YUCHUS:

-00eCIeYeHNE CaMOCTOSATEILHOCTH U aKTUBHOCTH YUAIIIHXCS;

-IOCTH)KCHHE MPOYHOCTH 3HAHUHN ¥ YMCHHU;

B mporecce m3ydeHUs JAaHHOTO Kypca CO3JAIOTCS YCJIOBHS JJIsS PEIICHHS psiaa
o0111e00pa3oBaTeNbHBIX 33/1a4.

1. YryOsieHne U pacIIMpeHUe 3HAHUH YJalTuXCs 10 XHMHUH.

2. IlpuoOpeTeHue ywamMMHUCS YMEHHH  pemarh 3aJa4d  Pa3HOTO YPOBHS
CJIO’)KHOCTH.

3. Pa3BuTHEe KOMMYHHKATHBHBIX CIIOCOOHOCTEH ydamuxcs Mpu padoTe B TpyIime
111 POPMYJIUPOBKH BBIBOJIOB.

4. Pa3BUTHEC WHIUBHUIYAIBHBIX CBOWCTB JIMYHOCTH: CIIOCOOHOCTEH, HMHTEPECOB,
MOTHUBALHM.

5. ®opMupoBaHHUE U ONIPEACIICHUE MPOPECCUOHATBHBIX HHTEPECOB yUaITUXCSI.

6. Pacmmpenue kpyro3opa yJamuxcs.

®opMBbI KOHTPOJIS: 3a4€THI 110 PEIICHUIO 3a/1a4.

CTpyKTypa Kypca BHEYPOUYHOIi 1esiTeJIbHOCTH MPeACTABJIEHA B Ta0JnLe:

Ne n/n | HammeHoBaHue pa3aesioB. KoanuyecTBo yacos
1 Pemenne THINOBBIX 33724 23
2 CocTtaBneHne ypaBHEHUN XUMUYECKUX PEaKIU. 6
3 Perienrie KoMOMHUPOBAHHBIX 33/1a4 U 3a7a4 5
MOBBIIIICHHOMN CJI0KHOCTH.

®opMbl 1 MeTOABI PadOTHI.
B npouecce 3aHATHII MCHOJB3YIOTCH pa3jiddHble (GopMbI 3aHATHH: PACCKa3,
CeMHUHAp, TMPAKTUYECKUE 3aHITHA, CaMOCTOSTEIbHbIE TBOpYECKHE pPabOTHI
yUaniuxcs, JCKIIAN u ApyTHE.
MeTtoabl, B 0CHOBE KOTOPBIX JIESKUT CIIOCO0 OPraHu3aluy 3aHATHS:
CJIOBECHBIN (YCTHOE M3IIOKEHUE, Oecea, paccKkas, JSKIHs U T.1.),
HarJIAIHBIA  (TTOKa3 BHJIEO M MYJIbTUMEIUHHBIX MaTCPHUANIOB, WJUTFOCTPAIIHH,
HaOJII0/IeHNE, TIoKa3 (BBITIOJTHEHUE) YUUTENeM, paboTa mo oopasity u ap.),
MPAaKTHYECKUH (BBIMOTHEHUE PaboT MO allrOPUTMY, CXeMaM | JIp.).



MeToabl, B 0CHOBE KOTOPBIX JIEKUT YPOBEHb eATEILHOCTH JeTel:
00BSCHUTEILHO-UJUTIOCTPATUBHBIN (JIETH BOCIPUHHMAIOT W YCBaWBAIOT T'OTOBYIO
uH(popMaIuio),

PENPOAYKTUBHBIN (ydamuecs BOCIPOU3BOIAT TMOJYYCHHBIC 3HAHUS U OCBOCHHBIC
CIIOCOOBI ACATEIIHFHOCTH),

OBPUCTHYCCKUH (MPOOJIEMBI CTAaBATCS JCTBMH, UMH W TIPEJIararoTcsl CIocoObI e
pEIICHHS

JaCTHYHO-TIOMCKOBBIM  (ydacThe JeTed B KOJUICKTUBHOM TIOMCKE, PEIICHHE
MTOCTABJICHHOW 33/1a4l COBMECTHO C YUUTEIIEM )

MeToabl, B OCHOBe KOTOPBIX JIE)KHT (popMa OPraHM3aANMH JAeATeJIbHOCTH
yJaluxcsi Ha 3aHATUSIX:

-ppOoHTATBHBIN — OJTHOBPEMEHHAs pab0Ta CO BCEMU yUaIlMHCS.
WHIUBUIYaTbHO-QPOHTAIBHBIN — YepeIOBaHHE WHAMBUAYATBHBIX U (PPOHTAIBHBIX
bopm paboThI,

-TpYIIIIOBOM — OpraHu3aIus padboTel B rpymmax,

-MHIUBUIYATbHBIN — HHAUBUYaJIbHOE BBITIOJHEHUE 3a/IaHUM, PEIICHHUE MTPOOIICM.

IIpuHIMNBI NOCTPOEHHUSA KYpca.

HpuHIunel, gexaye B OCHOBE IPOrpaMMBbl Kypca BHEYPOUHOM AEATEIBHOCTH :
- IOCTYIIHOCTH;

- HarJIS,AHOCTU (MILTIOCTPATUBHOCTD, HATMYKE TUJAKTUYECKUX MAaTEPUAIIOB);

- IEMOKPATUYHOCTU U TYMaHU3Ma;

- HAy4YHOCTH;

- CBSI3U TEOPUH C IIPAKTUKOM.

Onucanue Mecta y4e0OHOro nmpeaMera, Kypca B y4eOHOM IJIaHe.

MecTo Kypca B y4eOHOM IJIaHe.

Cormacio ®epepaibHOMY TOCYJIapCTBEHHOMY 0Opa30BaTEebHOMY CTaHIIApTy
oOpa3zoBaHus, yudeOHBIC TIaHBI 00PA30BATEIILHOTO YUPEKIACHUS SIBISIOTCS OJTHUM U3
OCHOBHBIX MEXaHHU3MOB, KOTOpbIE OO0ECIEUMBAIOT JOCTH)KECHUE YYalTUMHUCS
PE3yIbTaTOB OCBOCHHSI OCHOBHOM 00pa3oBaTEILHON MTPOTPAMMBI.

Kypca BHEypOUHOH MeATeIbHOCTH «YYHCh peliaTh 3a7a4u 10 XUMUM » B 9 Kitaccax
BKJIIOUaeTCs B yueOHBIN TU1aH U3 pacuera 1 4 B Hegento (Bcero 33 u)



TemaTu4eckoe IIIAHUPOBAHUE

Ne Tema ypoka KonnuectBo

ypoka 4acoB
Pasznes 1. Pemienune TMnoBbIX 3a1a4 — 23 yaca
I'naBal. OcHOBHbIEC NOHSAITHSA U 3AKOHbI XUMHUH — 4 yaca

1 OTHOcHUTENbHBIE  MOJIEKYJSIpHBIE M MOJISIpHBIE  Macchl | 1
XUMHYECKUX  COeAMHEeHWI. BalleHTHOCTH  XMMHMYECKHX
anemeHTOB. CocTaBieHue (GopMys XUMUYECKUX BELIECTB IO
BAJICHTHOCTH DJIEMEHTOB.

2 KomnuectBo BemectBa Yuncno ABoraapo. 3akoH ABoraiapo. | 1
MoutsipHblil 00bEM ra3za. OTHOCHUTENbHAS JIOTHOCTH T'a3a.

3 Breaucienue MaccoBOM JOJIHM JJIEMEHTAa B COEIUMHEHUH U | 1
BEILIECTBA B CMECH.

4 BriBo hOpMyN1 XUMHUYECKUX DJIEMEHTOB. |
I'naBa 2. Ctpoenne atoma — 2 yaca

S Crtpoenue sizipa atoma. M30ToIBbI.

6 CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB ¥ MOHOB.

I'maBa 3. Pacuérbl mo XMMH4YeCKHM YypaBHeHUsiM — 8§
4acoB.

7 IIpocTeiimme pacy€Tel MO  ypaBHEHUSIM  XMMHYECKUX | |
PEAKIIUN.

8 Boruncnenne wmaccel(00b€Ma) MOpoAyKTa peakuuu, eciu | 1
HCXOJIHOE BEIIECTBO CONEPKUT MPUMECH.

9 Bbrunciienus, cBA3aHHbIE C HCIOJIB30BAHMEM MOHSATHSA | 1
«BBIXOJ IPOJIYKTA PEAKLIUN.

10 Brruncnenne maccol (00b€Ma) MPOIyKTa PEAKIMU, €ClId OAHO | 1
U3 UCXOJHBIX BEIIECTB B3STO B U30BITKE (3a/1a4u HA U30BITOK
- HEJJOCTATOK).

11 PacyéThl 0 TEPMOXMMUYECKUM YPABHEHUSIM.

12 Brruncnenus, CBsI3aHHbIC C MOCJIeIOBATEIbHBIMU
MIPEBPAILIEHUSIMH OJTHOTO BEIIECTBA.

13 3agauM Ha CMECH BEUIECTB, Pa3JECiSAIOIIMECS B IPOLECCE
MPOTEKAHUSI XUMHYECKUX PEAKIIHil.

14 3agauu Ha CMECH BEILECTB, HE pasleisiroummecs B mpouecce | |
MPOTEKAHUSI XUMHYECKUX PEAKIIHil.

I'naBa 4. PacTBopsbl - 7 4acoB.

15. OnpeneneHne KOHIIEHTPALMM PACTBOPEHHOTO BeliecTBa U | 1
Macchl (KOJIMYECTBA) BEIIECTBA B PACTBOPE C ONpeaeiaEHHON
KOHLICHTPALIUEH.

16 [TpuroroBieHue pacTBopa OonpeaeIEHHON KOHIIECHTPALIUH.

17 Paz6aBneHnue(KOHIIEHTPUPOBAHKE) PACTBOPOB.

18 CMmemnirBaHie pacTBOPOB PAa3HBIX BEIIECTB, MPUBOASIICE K

IMPOTCKAHHWIO XUMHUYECKOU PCaKnunu.
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ITepeBoa 0THOTO THUIMA KOHIICHTPALIMM B IPYTOM.

20 Boluncnenusi, CBS3aHHBIE C TIOHSATHEM «PacTBOPUMOCTH
BEIIECTBAY.

21 Beruncnenns koHueHtpamui wunonoB H+ um OH-. pH
pPacTBOPOB.
I'naBa 5. Xumnueckasi KHHEeTHKA — 2 4aca.

22 CKOpOCTh XUMHUYECKON PEAKIIHH.

23 XHUMHUYECKOE PABHOBECHE.
Pazgen II. CocraBieHne ypaBHEHHl XMMHYECKHUX
peakunuii — 6 4acos.

24 I'naBa 6. Peakuun nonHoro oomena - 1 yac.

25 I'naBa 7. Peakuuu rugposu3sa- 1 yac.

26 I'naBa 8. OKHCIMTEIBLHO-BOCCTAHOBUTE/IbHbIE PeaAKIIMU-
1 yac.

27 I'maBa 9. Peakuum, nporexkammiue MNPU JIEKTPOIH3E
PACTBOPOB U PACIIAaBOB YJIEKTPOJUTOB- 1 yac.

28 I'maBa 10. CocraBiieHne Hemo4eK XMMHYECKHUX
npeBpameHni BemecTs - 1 yac.

29 I'naBa 11. Pacno3HaBanue XMMHYECKHMX COeJIMHEHUN IO
uX cBoiicTBaM- 1 yac.

30-31 | Pazmen I1I. Pemenne KOMOMHUPOBAHHBIX 32724 U 3a1a4
NOBBINICHHOM CJI0KHOCTH- 2 yaca

32-34 | Pemenue tectoB OI'D 1o xumMum — 2 4Jaca.




Conep:xanue Kypca.

Paszpnes 1. Pemienne TunoBbIX 3aga4 — 23 yaca.

I'naBal. OcHOBHbIE MOHSATHA U 3AKOHbI XUMHUM - 4 yaca.

OTHOCHUTENbHBIE MOJEKYJAPHBIE W MOJSIPHBIE MAacChl XMMHUYECKUX COCIUHECHUM.
BanentHoct xumuyeckux dneMeHTOB. CocTaBieHue (QOpMYT XUMHUUYECKUX
BEIIIECTB MO BAJEHTHOCTH 3JIEMEHTOB.

KonunuectBo BemectBa Yuciao ABoraapo. 3akoH ABoraapo. Mossipabiii 00bEM Tasa.
OTHOcHUTENBHAS TIJIOTHOCTH rasa.

Brruncienne mMaccoBOM 0JIM 3JIEMEHTA B COEJMHEHUU U BEIIECTBA B CMECH.

BriBos1 hopMysT XUMHYECKUX AJIIEMEHTOB.

I'naBa 2. CTpoenue aroma - 2 4yaca.

Crtpoenue sinpa atoma. M30TOIBbL.

CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK aTOMOB ¥ MOHOB.

I'naBa 3. PacuéTbl Mo XMMHU4YECKUM YPABHEHHAM — 8 4acos.

[IpocTeiimne pacu€Thl 10 YpaBHEHUSIM XUMHUYECKUX PEAKIIUH.

Boeruncnenue maccel (00bEMa) TPOJAYKTa PEAKIMU, €CIM HCXOJHOE BEIIECTBO
COAEPKUT MPUMECH.

Boeruncienus, CBI3aHHBIE C UCTIOIb30BAHUEM TOHATHS «BBIXOJ MPOYKTA PEAKIIAN.
Boeruncnenue macchl (00bE€Ma) MpoOAYKTa pEakiMu, €CIU OJHO M3 HCXOJHBIX
BEILIECTB B3ITO B U30BITKE (33724 Ha U30BITOK - HEJIOCTATOK).

Pacuétbl Mo TEPMOXUMHUYECKUM YPABHEHUSIM.

Boeruncienus, CBSI3aHHbIE C TMOCJIEAOBATEIbHBIMU MPEBPALICHUSAMH  OJHOTO
BEIIIECTBA.

3aJaur Ha CMECH BEUIECTB, Pa3AESIONIMECsS B MPOIECCE MPOTEKAHUS XUMUUYECKUX
pEaKIUH.

3ajaun Ha CMECH BEUIECTB, HE pa3JesdiouMecss B MPOIECCE MNPOTEKAHUSA
XUMUYECKUX PEaKIUi.

I'naBa 4. PacTBopbl — 7 4acos.

OrnpeniesieHne KOHIICHTPAIIMM PAacTBOPEHHOTO BEIIECTBA M MaccChl (KOJMYECTBA)
BEIIIECTBA B PACTBOPE C ONPEACIEHHON KOHLIEHTPAIUEH.

[IpuroroBieHue pacTBopa ONPeEACIEHHON KOHIIECHTPALIUH.
Paz6aBneHnue(KOHIIEHTPUPOBAHKE) PACTBOPOB.

CmemMBaHuE€ pacTBOPOB  Pa3HBIX BEUIECTB, MPUBOAIIECE K IMPOTEKAHUIO
XUMUYECKOU PEAKIINH.

ITepeBoa 0HOTO THUMA KOHIIEHTPALIMK B IPYTOM.

Boeruncnenus, CBI3aHHBIE C IOHATUEM «PACTBOPUMOCTD BELIECTBAY.

Brruncnenus konuentpauuii nono H+ u OH-. pH pactBopos.

I'naBa 5. Xumnuyeckasi KHHeTHKA — 2 4yaca.

CKOpOCTh XUMHYECKOU PEAKIIUU.

XUMHYECKOE PABHOBECHE.

Paszpes II. CocTaBienue ypaBHeHUI XUMHYECKHUX pPeaKkuuii — 6 yacos.
I'naBa 6. Peakuun nonnoro oomena — 1 gac.

I'naBa 7. Peakuuu ruaposansa — 1 yac.

I'naBa 8. OkucANTEIbHO-BOCCTAHOBUTEIbHbIE peakunu — 1 yac.



I'naBa 9. Peakuum, nporekawiune Npu 3JeKTPOJIU3e PACTBOPOB U PACILIABOB
3JIEKTPOUTOB — 1 yac.

I'naBa 10. CocTaBiieHHe HeNoO4YeK XMMHYECKNX NMpeBpalleHuii BemecTs — 1 yac.
I'naBa 11. Pacno3dHaBaHue XMMHMYECKHX COCJMHEHHNH MO UX cBOMcTBaM — 1 4ac.

Pazgean III. PemeHne KOMOMHHMPOBAHHBIX 3aJa4 M 33/1a4 IOBBILICHHON

CJ0KHOCTH -2 yaca.
Pemenwne 3amau u tectoB OI'D mo xumuu- 3 gaca.

KajsienngapHo - TeMaTH4yeckoe INIAHUPOBaHHE Kypca

Ne Tema ypoka Jara
ypoKa MIPOBEICHUS

mwiad | ¢akr

Pasnea 1. Pemmienue THOBBIX 32124 — 23 yaca

I'maBal. OcHoOBHBbIC NMOHATHA U 3aKOHBI XMMuUu — 4
gyaca

1 OTHOCHUTENBHBIE MOJICKYJISIPHBIE M MOJISIPHBIE MAaccChl
XUMHUYECKUX COCIUHEHUN. BaJeHTHOCTM XHMHYECKUX
anemeHToB. CoctaBieHue GopMya XMMHUYECKHX BEIECTB
110 BAJICHTHOCTH DJIEMEHTOB.

2 KomnuectBo  BemectBa UYucno  ABoraapo.  3akoH
ABoragpo. MonspHbii 00BE€M Ta3za. OTHOCHUTENbHAsS
IUIOTHOCTB rasa.

3 Breruuciaenue maccoBOM JOJIM BJIEMEHTA B COCAMHEHHUH U
BEIIIECTBA B CMECH.
4 BriBos1 hopMysT XUMHYECKUX DJIIEMEHTOB.

I'naBa 2. Ctpoenne atoma — 2 yaca

S Crtpoenue szpa atoma. M30ToIBbI.

6 CtpoeHue JIEeKTPOHHBIX 000JI0YeK aTOMOB M HOHOB.
I'maBa 3. Pacuérsl mo XMMHYECKHM YpPaBHEHUSAM — §
4acoB.

7 IIpocreiimme pacy€rbl 1O YpPaBHEHUSM XHUMHUYECKUX
pEAKILUN.

8 Boruncnenne maccol(00bE€Ma) MPOAYKTa pEaKIMH, €CIU
MCXOJTHOE BEIIECTBO COACPKUT MIPUMECH.

9 Borunciienusi, CBsi3aHHBIE C MCIOJIb30BAHUEM MOHITHUS
«BBIXOJI TPOJIYKTA PEAKIIUN.

10 Brruncnenue Maccel (00b€Ma) MPOAYKTA pEakKiMH, €CIIU

OJIHO U3 MCXOJHBIX BEIICCTB B3ATO B M30BITKE (3aJayd Ha
M30BITOK - HEJIOCTATOK).

11 PacuéTel 10 TEPMOXUMHUYECKUM YPABHEHUSIM.




12

BBI‘{I/ICJICHI/IH, CBsI3aHHBIC C IIOCJICA0OBATCIbHBIMH
MPCBpAIICHHUAMA OJHOT'O BCUICCTBA.

13 3agaur Ha CMECH BEIIECTB, Pa3ACsIOIIMECS B MPOLECCe
MIPOTEKAHMS XUMHUYECKUX PEAKITUH.

14 3ajaud Ha CMECH BEIIECTB, HE pa3Jeisionmecs B
MpoIiecCce MPOTEKAHUS XUMHUYECKUX PEAKIINH.

I'naBa 4. PacTBopsbl - 7 4acoB.

15. OrnpeneneHne KOHIEHTPAIMA PACTBOPEHHOTO BEUIECTBA U
Macchl  (KOJIMYeCTBa)  BelIeCTBA B pacTBoOpe ¢
ONPEICIIEHHON KOHIICHTPALUEN.

16 [IpuroroBieHne pacTBopa onpeaeIEHHON KOHIICHTPALIUH.

17 Paz6aBneHnue(KOHIIEHTPUPOBAHKE) PACTBOPOB.

18 CwmemmBaHue PacTBOPOB Pa3HBIX BEIIECTB, MPUBOSIIEE K
MIPOTEKAHUIO XUMHUUYECKOM PEeaKInu.

19 IlepeBos 0gHOTO THTIA KOHIICHTPAIIUU B IPYTOM.

20 Boeluncnenus, cBsi3aHHBIE C TOHSITHEM «PAaCTBOPUMOCTH
BEILIECTBAY.

21 Boruncnenns kxoHueHtpauuii monoB H+ um OH-. pH
pacTBOPOB.

I'naBa 5. Xumnueckasi KHHEeTHKA — 2 4aca.

22 CKOpOCTh XUMHUYECKON PEAKIIHH.

23 XHUMHYECKOE PABHOBECHE.

Pazgen II. CocraBiieHne YypaBHEHHIl XHMHYECKHX
peaknuii — 6 4acos.

24 I'naBa 6. Peakuun nonnoro oomena - 1 yac.

25 I'naBa 7. Peakuuu rugposau3sa- 1 yac.

26 I'naBa 8. OKuCIUTETLHO-BOCCTAHOBUTEIbHBIE
peaknuu- 1 yac.

27 I'naBa 9. Peakuuu, nporexkawiuue MpH NIEKTPOJIH3e
PAaCTBOPOB U PACILIABOB JIEKTPOJUTOB- 1 yac.

28 I'maBa 10. CocraBiaeHue NHemo4YeK XUMHYECKHX
npeBpameHni BemecTs - 1 yac.

29 I'naBa 11. PacnozHaBaHHe XMMHYECKHMX COeIMHEHUIl
1o ux cBoiicream- 1 yac.

30-31 Paznen III. PemeHnne KOMOMHHPOBAHHBIX 32424 M

327124 NOBBLIIIEHHOH CJI0KHOCTH- 2 Yaca

32-33

Pemtenue tectoB OI'D mo xumuu — 2 yaca.




Ilnanupyembie pe3ybTaThl

B pe3ynbTaTe n3ydeHus kypca «YUuCh pelIaTh 3aJlauyd MO XUMHU» JOJKHBI OBITh
JIOCTUTHYTHI ONPE/ICIICHHBIC PE3YIbTATHI.
JIn4HOCTHBIE pPe3yJIbTATHI.

o0y4yaromuiics HAY4YnuTCH:

MOCTENIEHHO BBICTPANBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHUE: OCO3HABATH
MOTPeOHOCTh U TOTOBHOCTh K €amMoOOpa3oBaHHIO, B TOM 4YHCIE€ M B paMKax

CaMOCTOSITEILHOM JIEATSIbHOCTH BHE IIIKOJIBL;

dbopMupOBaTh OTBETCTBEHHOE OTHOIIEHHUE K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
oOydJaromuxcs K CaMOpPa3BUTHIO M CaMOOOpa30BAaHHWIO HAa OCHOBE MOTHBAIIMHU K
OOy4eHHI0O W TO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHMIO JalibHEHIIeH
WHIVMBHUAYabHOW TpaeKTOpuU 0Opa3oBaHWs Ha 0a3e OPUEHTUPOBKH B MHUPE
npodeccuit MW TPodecCHOHATBHBIX MPEANOYTEHUH C Y4ETOM YCTOWYHBBIX
MMO3HABATEIBLHBIX HHTEPECOB;

(hOpMUPOBAHUIO 1IETOCTHOTO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHsI HAYKH U OOIIECTBEHHOMN MPAaKTUKE, YUUTHIBAIOIIETO COI[UATIBHOE,
KYJbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO00Opa3rue COBPEMEHHOTO MUPA;
(hOopMUPOBAHUIO TOTOBHOCTH U CITIOCOOHOCTH BECTH JTUAJIOT C JAPYTHUMHU JIOABMU U
JIOCTUTaTh B HEM B3aMMOIIOHMMAHUS;

KOMMYHMKATUBHOW KOMIIETEHTHOCTU B OOIIEHHMHM U COTPYIHUYECTBE CO
CBEpPCTHUKAMH MPOIecce 00pa30BaTeIbHON U IPYTUX BUJIOB JIESITEIHLHOCTH;
MeTanpeaMeTHbIe pe3yJbTAThI.

PerynsituBubie YY /|

OO0yuaromuiicss Hay4YuTCH:

CaMOCTOSITEJTbHO  OOHapyXuBaTh U  (OPMYJIHpPOBATH Y4eOHYIO MpoOJIeMy,
OTPENIEIIATH 1eJIb YYCOHOH JeATeTbHOCTH;

BBIJIBUTAaTh BEPCUM PEIICHHUS TPOOJeMbl, OCO3HABATh KOHEUYHBINM pE3yibTarT,
BBIOMpaTh W3 TPEJIOKEHHBIX W HUCKAaTh CaMOCTOSITEILHO CPEACTBA JIOCTHIKCHHS
LIETIH;

COCTaBJIATh (MHAWBUAYAJIBHO WM B TPYMIIE) TUIAH PEIICHUS TPOOJIEMBI,
paboTas MO IUIaHY, CBEPSATH CBOM JICUCTBUSA C LENbIO U, MPU HEOOXOIUMOCTH,
UCIIPABIIATH OIIUOKH CAMOCTOSITEIBHO;

B JHUajore ¢ YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BbIpAOOTaHHBIE
KPUTEPUHU OLICHKHU.

oOHapyX uBaTh U GOPMYJIUPOBATH YUEOHYIO MPOOJIEMY MO PYKOBOACTBOM YUUTEIS.
CTaBUTh 1IN ACATEILHOCTH HAa OCHOBE IOCTaBJICHHOW MpoOJieMbl M MpesjaraTh
HECKOJBKO CIIOCOOO0B €€ JIOCTHIKCHMUS.

CaMOCTOSITEJIbHO aHAJM3UPOBATh YCJIOBHS JOCTHXKEHHUS IIEJIM Ha OCHOBE yuéTa
BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JCHCTBUSI B HOBOM Y4eOHOM MaTepHae.
IJIAHUPOBATh PECYPCHI ISl JOCTHXKCHUS 1IEIIH.

Ha3bIBaTh TPYJHOCTH, C KOTOPBIMHU CTOJIKHYJICS TIPU PEIICHUU 3a/1a4d, U MpeJjiaraTh
MyTH UX MPEOI0JICHUS/M30eranus B TaJIbHEHIIICH AesTeIbHOCTH.
ITo3naBareabHbie YY ][

OO0yuaromuiicss Hay4YuTCH:

aHaJIM3UPOBATh, CPABHUBATH, KJIACCUPUIIUPOBATH U 00001IaTh (PaKThI U SBICHUS;



BBISIBJISITH IPUYMHBI U CJIEJICTBUS MPOCTHIX SBJICHUH.

OCYIIECTBIISITh CPABHEHHE, KIACCU(PUKALINIO, CAMOCTOSTENILHO BHIOMPAsi OCHOBAHUS
U KPUTEPUH JIJIS1 YKA3aHHBIX JIOTHUECKUX OTEpallyii;

CTPOUTH JIOTMUECKOE pacCyXICHHE, BKJIOYAIOUIEE YCTAHOBJICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3CH.

npeo0pa3oBbIBaTh HH(GOPMAIIMIO U3 OJHOTO BUAA B APYroi (TaOauIly B TEKCT U IIp.).
YMETh ONpPENENsATh BOZMOXKHbBIE HCTOYHUKHA HEOOXOIUMBIX CBEICHHUM, MTPOU3BOAUTH
MOUCK MH(pOpMAaINK, AHAJIU3UPOBATH U OIIEHUBATH €€ TOCTOBEPHOCTD;
OCYIIECTBIISITh PACIIMPEHHBIA MOMCK MH(OpPMALMU C HCIOJIB30BAHHEM PECYPCOB
o6ubnuorex u Murtepuera;

MEPEeBOJIUTh CIIOKHYI0 1O COCTaBy HHGOpMAIHMIO U3 Tpaduueckoro WiH
CUMBOJIBHOTO MPEJCTaBICHUS B TEKCT U HA00OOPOT;

MPOBOJUTH HAOJIIOICHUE U SKCIIEPUMEHT I0J] PYKOBOACTBOM YUUTEIS;

JaBaTh ONPEEICHUS TTOHIATHIM;

yCTaHABIMBATh NPUUYUHHO-CIIE/ICTBEHHbBIE CBA3H;

000011aTh TOHATHS — OCYIIECTBISET JIOTUYECKYIO ONEpaluio Mepexona oT
BUJIOBBIX NMPHU3HAKOB K POJOBOMY MOHSATHIO, OT MOHSTHS C MEHBIIUM OOBEMOM K
MMOHATHIO C OOJIBIITUM 00BEMOM;

OCYHIECTBJISITh ~CpPaBHEHHWE U  KJIACCHU(PUKAIMIO, CaMOCTOATENIbHO BbIOMpAs
OCHOBAHHUS U KPUTEPUU IS YKa3aHHBIX JOTUYECKUX OTEepalnii;

CTPOUTH JIOTMUECKOE pacCyXICHUE, BKJIOYAIOUIEE YCTAHOBJICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3CH.

KommyHnukaTuBubie YV /|

OO0yuaromuiicss Hay4YuTCH:

CaMOCTOSTEIILHO OPraHU30BbIBATh YUYEOHOE B3aUMOICHCTBUE B IpyMIe (ONpeaesiTh
oOlue 1eNu, pacipenessaTh POy, J0roBapyUBaThCs APYT € APYTOM U T.1.);
coOJII01aTh HOPMBI MYOIMYHON PeUr U PEerJIaMEHT B MOHOJIOTE U TUCKYCCHUU;
bopmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIUIO, apPTYMEHTUPYS UX;
KOOPJMHUPOBAThH CBOIO MO3UIIMIO C MO3ULIUIMHU NAapTHEPOB B COTPYIHUYECTBE MPU
BbIpa0OTKE O0IIEro;

yCTaHABIMBATh M CPaBHUBATH pa3HbIe TOYKU 3PEHUS, MPEXKAEC YEM MNPUHHUMATH
pElIeHHs U 1eNaTh BIOOD;

CIIOPUTH U OTCTaUBaTh CBOIO MO3UIIMIO HE BPAXKICOHBIM JIJIs1 OTIMOHEHTOB 00pa3oMm;
OCYIIECTBIISITh B3aUMHBIN KOHTPOJb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

YUUTBHIBATh pa3Hble MHEHUS U MHTEPECH 1 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO.
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