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1. AHHOTALIUA
K PABOYEM ITIPOTPAMME KYPCA BHEYPOUYHOM JESATEJBHOCTHU

Pabouas mporpamma no kypcy «O3amaueHHas XuMUs» Uit 9 KIIacCOB COCTaBJ€HA Ha
ocHoBe «IIporpammsl 35eKTHUBHBIX KypcoB. Xumus. [Ipeanpodunproe oOyuenue. 8-11 kimaccwn»
CocraButens H. B. I'yOuna. Pabouas mporpamMma no kypcy «O3amaueHHass XUMHUS» i 9
KJIACCOB nepepaboTana 1 MOAU(UIIMPOBaHA

Ha w3yuyenne xypca «O3amadeHHas Xumus» B 9 Kiaccax B y4eOHOM IUTaHE
MAOQOY COIIINe6 otBoautcsa 4 yaca B HeAero, 136 yacoB B ro.

2. COJIEPXKAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH

Tema 1. BBegenne (8 uaca).

KJ’IaCCI/I(l)I/IKaHI/If[ TUIIOB 3aJad4. Du3uKo — XUMHYECKHE BCJIMYHHBI, HCIIOJIB3YEMBIC IIpU
petieHnn  3amad. IIoHATHE O JBYX CTOpOHAxXx XHMHYECKOM 3aJaud — XUMHYECKOH U
MaTeMaTHYeCKOW. AHaIM3 XHUMHYECKOW 3aJadM: OT COJAEP)KaHMsA 3aJa4d K BOIPOCY
(CHHTETHYECKHUI METOJI aHAIIN3a) ¥ OT MCKOMOM BEJMYHMHBI K H3BECTHBIM (aHATMTHUECKUI METON).
Hcnonp3oBaHne 3HaHUN (GU3MKU U MATEMAaTHKU MPU PELICHUH 3a/1a4 110 XUMHUU.

Tema 2. 3anaum ¢ HCNOJIL30BaHHEM XHMUYECKHX (hopmyJ (224aca).

Beruncienne oTHOCHTENBHON MOJIEKYIISIPHON MacChl BEHIECTBA 10 XMMUYECKUM (opmymnaM u
MacCOBOM JIOJI AJIEMEHTA B BEIIECTBE. BBIUMCICHHS C MCIIOIB30BAaHUEM MOHATHHA «KOJIUYECTBO
BEIIECTBA» M  «4HCIO0 ABOrajpo». BbluMcieHMEe OTHOCHTENBbHOM IJIOTHOCTH  Ta3oB,
OTHOCHUTEIBHOW MOJIEKYJISIPHOM MaccChl rasa Ho ero IioTHoctu. OmpeneneHne MOJIEKYIISIPHON
(dopMynbl BellecTBa IO MAaCCOBBIM JIOJISIM DJIEMEHTOB M OTHOCHTEIBHOM IJIOTHOCTH Ta30B.
Paznuunble criocoObl pemieHns OfHOW M TOW JKe 3a/a4M: COOTHOIICHHE Macc, CpaBHEHHE Macc,
COCTaBJIEHUE MPOIOPLUH, HCIOJIb30BaHHE KO UIMEHTa TPONOPLUOHATBHOCTH, IPUBEICHHE K
enuHMIE, Yepe3 anredpandeckyro (opmyilry, € HCIOIb30BAHHEM 3aKOHA 3KBHBAJICHTOB,
rpa¢pudeckuil Meton pemeHus. DopMupoBaHHME YMEHMsS COCTaBIATH YCJIOBUS 3a7ady C
UCTIOJIb30BaHUEM BHIIICHA3BAHHBIX BEITHMUYMH.

Tema 3. 3anaum ¢ UCNOJIb30BaHHEM XHMUYECKUX ypaBHeHMii (28 yacoB).

Pemenue 3amau no aiaropuTMmy. BelumciieHne mo XMMHYECKOMY YpaBHEHHIO oObeMa rasa 1o

HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA OAHOIO M3 BCTYIMAIOHIMX B PCAKIUIO WM MOJTYYArOUIUXCS B
pesyibrare e€. Pacuer 0ObeMHBIX OTHOIIEHHUH ra3oB [0 XUMHYECKOMY ypaBHEHHIO. PacueTsl 1mo
XUMHYECKOMY YPaBHEHUIO, €CIIM OJJHO U3 PearupyrollnX BEIIECTB IaHO B H30bITKe. OmpeneneHune
MaccoBOW MJIM OOBEMHOM JI0JIM BBIXOJA MPOAYKTa OT TEOPETHUYECKH BO3MOXHOr0. Brrumcienue
Macchl WM 00beMa MPOIYKTA PEaKIMU IO M3BECTHOM Macce WM 00BeMY MCXOJHOTO BEIECTBA,
coJiepKalero npuMecu. Pacyersl Mo TepMOXUMHUUECKUM YPABHEHUSIM.
Pemenne 3amad ¢ WMCHOIB30BAaHMEM pA3IMYHBIX CHOCOOOB: COOTHONIEHHWE MAacC BEIIECTB,
CpaBHEHHE Macc BEIIECTB, COCTaBJICHHE MPOINOPLUHN, HCIOIb30BaHUE KOdPPUIIMEHTA
IPONOPIMOHATBHOCTH, TPHBEJCHWE K €OUHHUIE, uYepe3 anreOpamdeckyo Qopmyiay, ¢
UCITOJIb30BAaHUEM 3aKOHA SKBHMBAJICHTOB, rpaduueckuil Merona peuieHus. CocTaBieHUE YCIOBHMA
3aaa4, OCHOBAHHbLIX Ha XUMHWYCCKUX ITPOLECCax.



Tema 4. 3anaun Ha pacTBopbI (18 yacos).

MaccoBas 1 00beEMHAA 01 KOMIIOHEHTA B CMECH. BBIUHMCIIEHHE MacCOBOW HOJIW W MAacChl
BC€IICCTBA B paCTBope, HpI/II‘OTOBJIeHHOM CMCIINBAaHUEM ABYX paCTBOpOB NN p3,36aBJI€HI/IeM
KOHIICHTPUPOBAHHOTO pPacTBOpa BOJOW. Vcrmosb3oBaHWE pa3IUYHBIX CIOCOOOB ISl PEIICHHUS:
MPAaBUJIO CMEIICHUS, aIreOpandecKuii, «IpaBHIO KpecTa», IPOBEICHUE MOCIEA0BATEIHHBIX
pacueToB. MoJsipHas KOHIIGHTpallds pPAacTBOPOB W BBIYMCIICHHE MOJIIPHON KOHIIGHTpAIIUU.
CocraBiieHue yClIOBHM 3a/1a4 HAa PaCTBOPHI.

Tema 5. KommiexkcHblie 3a1auu (17 yacoB).

Pemenne 3amau Ha BBIYUCIEHHE MAacChl KOMIIOHEHTOB CMECH pPa3IHMYHBIMH CIIOCOOaMHU:
COCTaBJICHUEM aJIreOpanvecKoro ypaBHEHHUsI C OJHUM HEU3BECTHBIM, JABYX YPaBHEHUH C JIBYMS
HeusBecTHbIMU. ['paduueckuii ciocod pemeHus 3anad. Pemenue B o6mem Buae. DopmupoBanue
YMEHUS COCTaBJISATh YCIOKHEHHBIC 3aauH.

Tema 6. KauecTBennblie peakuuu (12 yacos)

OnpeneneHHe KaTHOHOB M aHNOHOB. KauecTBeHHEIE PCaKuu Ha KaTUOHBI BOAOPOda U 6ap1/m.
KadecTBeHHBIC peakliMi Ha KATHOHBI ATIOMUHMS B MeId. KauecTBeHHBIC peakiini Ha aHHOHBI
THJIPOKCOTPYNITBI U XJiopa. KauecTBeHHbIE peakiiuy Ha Cynb(aT aHHOHBI M KApOOHAT AHHUOHBI.

Tema 7. OKHCINTEIBHO - BOCCTAHOBUTEILHBIE PeaKIui — 8 yacoB

OCHOBHBIE THUIBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEAaKLUH. ODIJIEKTPOIU3 pacllaBOB U
pPacTBOpPOB KHUCIIOT, LIEN0UYeld U coliei. KatoaHble U aHOIHBIE MPOLECCHl, CYMMapHOE YPaBHEHHUE
aneKkTponu3a. Berarcnenue Macchl 1 00beMa BellecTB, 00pa3yOIIMXCs B X0 SJIEKTPOIU3a.

Tema 8. PacueTrnl B XUMHYECKO# KHHeTHKe — 18 yacoB

CKOpOCTL XUMHUYCCKUX peaKuHﬁ " €€ 3aBUCUMOCTDb OT KOHICHTPAIUX U TEMIICPATYPEI.

3aKoH AeWcTBUS Macc, KOHCTaHTa cKopocTH peakiuu. [IpaBuno Bant - ['odda, TemneparypHblit
ko3 uiment. XuMHUYSCKOE PaBHOBECUE, KOHCTAHTa PABHOBECHS

[Ipunnumn Jle-llaTense. Pemenue 3a1a4 mo cMENIEHUI0 XUMUYECKOTO PAaBHOBECHS.

Tema 9. 3amaun ¢ IKOJIOTHYECKHM COAEPKAHUEM — 2 YaCOB
Pemenne 3aaa4, B YCJIOBHA KOTOPBIX BKIIIOYCHBI CBCACHUA, UMCIOINHUE OTHOIICHHUE K YCIIOBUSAM
JKU3HU YEJIOBEKA U COXPAHEHHUIO OKPYXKAIOIIEH CPebl.

Tema 10. Pemrenue 3agau OI'9 — 4 yacos

3. PE3YVJIbTATHI OCBOEHUS KYPCA BHEYPOYHOM AESATEJBHOCTHU

3aHsaTus Aar0T BO3MOXXHOCTb JOCTUYb JIMYHOCTHBIX PE3YJIBTATOB:
1. BocmnuTanue pOCCHﬁCKOﬁ rpamnaHCKoﬁ UICHTHUYHOCTH: NTaTPpUOTU3MA, T00BU U YBAKCHUIO K

OreuecTBy, UyBCTBa FOPJOCTHU 32 CBOIO POo/MHY, 3a pOCCHICKYIO XUMUYECKYIO HAYKY;

2. (opMupoBaHHE LEIOCTHOTO MHMPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOILIECTBEHHOW MPAKTUKH, a TAKXKE COLMATIBHOMY, KYJIbTYPHOMY, S3bIKOBOMY
U JIyXOBHOMY MHOTI000pa3HI0 COBPEMEHHOIO MHPa;

3. (dopmupoBaHWE OTBETCTBEHHOT'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTH W CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIUM K OOYUEHHIO U TO3HAHUIO;

4. ¢opMupoBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B 00pa3oBaTelIbHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIe10BaTeNbCKON, TBOPUYECKON U IPYTUX BUJIAX ACATEIbHOCTH;



5. (dopmupoBaHHE MOHUMAHUS [IEHHOCTH 370POBOTO M 0OE€30MacHOTO o0pa3a >KM3HU; YCBOCHHE
NpaBWil WHIMBUAYAJBHOTO M KOJUIGKTMBHOTO O€30IaCHOTO TIOBEJCHHMS B YpE3BbIUAIHBIX
CUTYalHUAX, YTPOXKAIOIIUX KU3HH U 3T0POBBIO JIIOJICH;

6. ¢dopMupoBanue Mmo3HaBaTeNbHONH M WH(POPMAIMOHHON KYJIbTYpbl, B TOM YHCJE pa3BUTHE
HaBBIKOB CAMOCTOSITENILHOH paboOThl C y4eOHBIMM MOCOOWSMH, KHUTAMH, JIOCTYITHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTH;

7. (dopMupoBaHHE OCHOB 3KOJIOTHYECKOI'O CO3HAHUS HA OCHOBE MPU3HAHMS LICHHOCTH JKU3HU BO
BCeX €€ INPOSBIECHUSAX M HEOOXOAMMOCTH OTBETCTBEHHOI'O, OEpEeXKHOr0 OTHOIIEHUS K
OKpYKalollleil cpee;

8. pa3BUTHE TOTOBHOCTM K pEIICHHIO TBOPYECKHX 3a]ad, YMEHHS HAXOIUTh aJCKBAaTHBIC
CrocoObl TOBENCHHUS W B3aUMOJCHCTBUS C TMapTHEpaMH BO BpeMsi Y4eOHOH M BHEy4eOHOU
JESITeIbHOCTH, CIIOCOOHOCTH OIIGHMBATh NPOOJIEMHBIE CUTYallMM M OINEPAaTUBHO TNPHHUMAThH
OTBETCTBEHHBIC PEIICHHS B PA3IMYHBIX MPOTYKTUBHBIX BUAAX JEATEIBHOCTH (yueOHAast MOMCKOBO-
UCclIeI0oBaTeIbCKas, KiyOHas!, IPOEKTHAas!, KpYXKKOBast U T. II. )

METaHPEIIMeTHLIMI/I pe3yiibTaTaMi OCBOCHUS ITPOIrPaAMMBI ABJIAIOTCH:
1. OBJIAICHUC HaBBIKAMH CaMOCTOATCIBHOI'O HpI/IO6p€TCHI/I${ HOBBIX 3HaHI/II71, OopraHu3anuu

yueOHOI NesTeNIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

2. yMEHHE MJIAaHUPOBaTh IMYTHU JOCTIIKEHHUS IIeJied Ha OCHOBE CaMOCTOSITENILHOTO aHalu3a
YCIIOBHI M CPEJICTB WX JOCTHKCHHS, BBLACIATH allbTepHATHBHBIE CIIOCOOBI JOCTIIKEHUS IeNU U
BEIOMpaTh HambOosee 3PQPEKTUBHBIN CHOCOO, OCYIIECTBISITH IO3HABATCILHYIO PEQIICKCHIO B
OTHOLIEHUHU JICHCTBUM 110 pelIeHNI0 YUeOHbIX U MI03HABATEIbHBIX 3a/1au.

3. yMEHHE MOHUMATh MPOOJIEMY, CTAaBUThH BOIIPOCHI, BBIBUTATh THIIOTE3Y, JaBaTh ONPEICICHNE
HNOHSATUSIM, KJIacCU(UUUPOBATh, CTPYKTYpUpOBaTh MaTepuaj, MPOBOJUTh HAKCIEPUMEHTHI,
apryMEeHTHUPOBAaTh COOCTBEHHYIO MO3HIIHIO, ((OPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

4. YMEHUE COOTHOCUTh CBOM JIEUCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMU, OCYILIECTBIATH
KOHTPOJIb CBOEH JEATEIBbHOCTH B IpOIecce JOCTHKEHMS pe3yibTaTa, OMNpEeAessTh CHOCOOBI
JIEHCTBUI B paMKax MPEeAsIOKEHHBIX YCIOBUN W TpeOOBaHUI, KOPPEKTUPOBATH CBOM JCWUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

S. (¢hopMHpOBaHNE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HUCIIOJIb30BaHUSI HHCTPYMEHTOB U
TEXHUUYECKUX CpPEACTB HH(OPMALMOHHBIX TEXHOJOTUH (KOMIIBIOTEPOB U IPOrpPaMMHOIO
oOecrieyeHrs) Kak MHCTPYMEHTAJIbHO OCHOBBI PAa3BUTUS KOMMYHHKAaTUBHBIX M MO3HABaTEJIbHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA;

6. YMEHHE W3BJIEKaTh HHPOPMAIMI0 U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOUash CpeNCTBa
MaccoBOW MH(}OpMaIK, KOMIAKT-IUCKU y4eOHOro Ha3HaueHMs, pecypchl MIHTepHETa), cBOOOIHO
MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOil, B TOM YHUCIIEC U HA DJIEKTPOHHBIX HOCUTENSIX, COOMIOAATh
HOPMBI HH(POPMAITMOHHON U30UPATEIBHOCTH, ITHKH;

7. YMEHHE Ha MPAKTHUKE I10JIb30BATbCS OCHOBHBIMM JIOTHUECKMMU IpPHUEMaMH, METOJaMU
HaOJII0/IeHUs, MOJIEIUPOBAHUS, 00BSICHEHUS, pEIICHUs TPO0IeM, TPOrHO3ZUPOBAHUS U JIP.;

8. YMEHHE OpPraHU30BBIBATH CBOIO )KM3Hb B COOTBETCTBHM C MPEJCTaBICHUSIMH O 3JOPOBOM
oOpa3e JKM3HH, TMpaBaXx U OOS3aHHOCTAX TPaXKIaHWHA, LEHHOCTSIX OBITUSA, KYyJAbTYpPhl H
COLIMAJILHOTO B3aUMOJICHCTBUS;

9. YMEHUE BBINOJIHATH IO3HABATENbHBIE U TPAKTUUECKHUE 33JJaHus1, B TOM YHCIIE IPOCKTHBIE;
10.  ymeHHe CaMOCTOSTETPHO W apryMEHTHUPOBAaHO OLIEHWBATh CBOM ACHCTBUS W JEHCTBUS
OJIHOKJIACCHUKOB, COJIep)KaTeIbHO 00OCHOBBIBAS MPABHILHOCTh UM OIIMOOYHOCTH pe3ysibTaTa U
crocoba 1elcTBUS, aJJleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (aKTHUYECKOTO WIIH



IPEAIOIaraeMoro pacxo/a pPecypcoB Ha peIIeHHWE 3a/adyd, a TaKkKe CBOM BO3MOXHOCTH B
JOCTH>KEHUH LIEJH OTIPEICIEHHON CII0KHOCTH;

11.  ymenme pabortatp B rpynmne — 3(QQEeKTHBHO COTPYIHHYATh W B3aMMOACWUCTBOBATH HA
OCHOBE KOOPAMHAIIMHM PA3JIUYHBIX MMO3UIUN MpHU BhIPAOOTKE OOIIETO pPELIeHHsS B COBMECTHOM
NeSITeIbHOCTH; CHyIIaTh TNapTHepa, (OpMyIHMpoBaTh W apryMEHTHPOBAaTh CBOE MHEHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIMIO U KOOPIMHUPOBATH €€ C MO3UIMH NapTHEPOB, B TOM YHCIIE
B CUTYallUU CTOJKHOBEHMS MHTEPECOB; MPOAYKTHBHO pa3peniath KOH(IUKTHI HA OCHOBE ydeTa
MHTEPECOB M TO3UIMH BCEX €ro y4YacTHHKOB, MOMCKAa M OIEHKH AJbTEPHATHBHBIX CIIOCOOOB
pa3pernieHns: KOH(INKTOB.

IIpeaMeTHBIMH pPe3yJIbTATAMHU OCBOCHUS SBJIIOTCS:
1. ¢opmupoBaHue mepBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUI O BEUIECTBAX, MX

IIPEBPALICHUSIX U IPAKTUYECKOM IIPUMEHEHNH;
2. 0CO3HaHUE OOBEKTHUBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, XUMHUYECKUX IPEBpAIECHUN OpraHMYeCKMX W HEOPraHMYECKUX BEILIECTB Kak
OCHOBbI MHOTHX SIBICHHM >KMBOM M HEXHBOM MPHUPOABI; YIIIyOJNieHHWE TMPEACTaBICHUNH O
MaTepuaIbHOM €IUHCTBE MUPA;

3. OBIAJCHHE OCHOBAMU XHMHUYECKOH TI'pPAMOTHOCTU: CIOCOOHOCTHIO aHAIU3UPOBATH H
O0OBEKTUBHO OILICHWBATh XKU3HEHHBIC CUTYallUM, CBA3AHHBIC C XUMHEH, HaBBIKAMH 0€30MacHOTO
oOpallleHus ¢ BELECTBAMH, UCIOJIb3YEMbIMU B IIOBCEAHEBHOMN KU3HU; YMEHUEM aHAJIM3UPOBATh U
IUIAHUPOBAaTh JKOJOIMYECKU Oe30macHoe TMOBEJEHUE B LENAX cOepeKeHus 370pOBbs U
OKpYKaroIle Cpeibl;

4. ¢QopMupoBaHWME YMEHHMI YCTaHABIMBATh CBS3M MEXKAYy pEATbHO  HAOII0IaeMBIMH
XUMHUYECKUMH SBJICHUSMU U MPOLIECCAMU, IPOUCXOASIIIMMU B MUKPOMHUPE;

5. TpuoOpeTeHHs OMbITa UCTIOIH30BAHUS PA3IMYHBIX METOJIOB M3YYEHHUS BEIIECTB; HAOIIOACHUS
3a WX TPEBpallCHUSIMH TPU TPOBEACHHM HECIOXKHBIX XHMHYECKUX OKCIEPHUMEHTOB C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BaHUS U PUOOPOB;

6. yMmeHHEe OKa3blBaTh MEpPBYID MOMOIIL TPU OTPABICHHSIX, OKOTax M JAPYTrUX TpaBMax,
CBSI3aHHBIX C BELIECTBaMH U Ja0OPaTOPHBIM 000PYJOBaHHUEM;

7. oOBIaaeHHE TIpueMaMu pabOThl ¢ MHPOPMAIIMEH XUMUYECKOTO COJIEp KaHUs, PECTaBICHHON
B pa3Ho ¢opMme (B BHUIE TeKcTa, (opMyll, rpadukoB, TaOIMYHBIX JAHHBIX, cXeM, (oTorpaduii u
ap.)

8. co3maHue oCHOBBI JJis (HOPMUPOBAHMS MHTEpECa K PaCIIMPEHUIO U YIITyOJIeHUI0 XUMHUECKUX
3HaHUN U BBIOOpa XMMHHU Kak MPO(UILHOrO MpeiMeTa MpHU Hepexoie Ha CTYNEHb CPEeIHEro
(monHoro) 0obIIero oOpa3oBaHus, a B JAIbHEHINEM U B KauecTBe chepbl cBoe MpodhecCHOHATbHON
JIeATEIbHOCTH;

9. ¢dopMupoBaHHe TpEACTABICHUH O 3HAYCHUH XUMHUYECKOW HAYKH B PEHICHUH COBPEMEHHBIX
HKOJIOTMYECKUX MpoOJieM, B TOM 4YHCIE B MPEJOTBPAIICHUHU TEXHOTEHHBIX M HIKOJIOTHYECKUX
KatacTpod.



4. TEMATUYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
AKAJIEMUYECKHUX YACOB, OTBOJIJUMBIX HA OCBOEHUE KAKJIOW TEMbI
BHEYPOYHOI'O KYPCA ¥ BO3MOKHOCTH UCIIOJIb30BAHUSA 11O D TOM TEME
IJIEKTPOHHBIX (IU®PPOBbLIX) OBPA3OBATEJIBHBIX PECYPCOB

Ne zausarust | Yacer | Tema

Tema 1. Beenenue (8 uaca)

1-2 2 Knaccudukanus Tumnos 3aaad.
3-4 2 DU3NKO — XUMHUECKUE BEITMYMHBI, UCIIOJBL3YEMbIC TIPH PEIICHUH 3a/1ad.
5-6 2 AHann3 XMMHAYECKOU 3a1auu.

Hcnonb3oBanue 3HaHWH GU3MKH U MATEMATHKU TPU PEIICHUH 33124 110
7-8 2 XUMUH.

Tema 2. 3agaun ¢ UCIOIB30BAHMEM XUMHYECKUX (hopmyl (22 4acoB)

9-10 2 MaccoBas 1015 3JIeMeHTa.

2 BrrunciaeHus ¢ HCIIOIB30BaHUEM IMOHATUHN «KOJIMISCTBO BE€IICCTBa» U

11-12
«uucio ABoragpo»

BriunciieHre OTHOCUTENbHOU IJIOTHOCTH T'a30B U OTHOCUTEIILHOM

13-14 2 . .
MOJIEKYJISIPHOM MaccChl 0 OTHOCUTENBHOM MIOTHOCTH

15-16 5 Paznuanbie criocoOBI penIeHust OJJHOM M TOH e 33aJjaui: COOTHOILICHHE
Macc.

17-18 2 Paznuunbie criocoObl pelieHust OTHON U TOM K€ 3a/1au: COCTaBICHUE
MIPOTIOPIINH, UCTIOIB30BaHUE KOI(PPHUIIMEHTa TPOTOPIIUOHATEHOCTH.

19-20 2 Paznuunbie criocoObl pelieHust OHON U TOM K€ 3a/1auu: 4epe3
anrebpandeckyro Gopmymy.

21-22 2 Paznuunble criocoOb! petieHyst OJHON U TOM K€ 3aJ1au: ¢
WCIIOIb30BAHUEM 3aKOHA HKBUBAJIEHTOB.

23-24 2 Paznuunbie criocoObl perieHust OTHON U TOM K€ 3a/1auu: TpaduaecKuit
METO/ pEeUICHUSI.

25-26 2 Omnpenenenre MOIEKYISIPHOIM (OPMYIIBI BEIIECTBA 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB .

97-98 9 Omnpenenenne MOJIEKYISIPHON (DOPMYJITBI BEMIECTBA IO OTHOCUTEIHHOU
MJIOTHOCTH.

29-30 2 O06ob6maronee 3aHsATHE

Tema 3. 3agauu ¢ UCTIONH30BAaHUEM XUMUYECKHX ypaBHEHUH (28 yacoB)

OCHOBHBIC TUITBI XUMUYECKHUX pCaKHHﬁ. Peakmun COCIMHCHUA,

31,32,33,34 | 4
pasnoKeHus1, 3aMeIeHns, 0OMeHa




35-36 2 YpaBHEHUS] XUMHUECKUX PEaKIIHMA
37-38 2 CocraBneHue yCcIIOBHM 3a1a4, OCHOBAaHHBIX HA XMMHYECKUX TPOIeccax.

39-40 2 Pemienue 3a1a4 1o anroputmy

41-42 5 Brruncnenue mo XuMHYECKOMY ypaBHEHUIO 00beMa rasa 1o u3BeCTHOMY
KOJIMYECTBY BEIIECTBA, BCTYIAIOIIETO B PEAKITUIO HITU ITOJIYYaIOIIeroCs

43-44 2 Pacuer 00beMHBIX OTHOIICHUH T'a30B IO XUMHUYECKOMY YPAaBHCHHIO

45-46 5 PacyeTbl Mo XMMUYECKUM YPaBHEHUSM, €CIIA OJTHO U3 PEearupyrOIInX
BEIIIECTB JIaHO B U30BITKE

47-48 2 Onpenenenne BbIX0Aa MPOAYKTa OT TEOPETUUYECKU BO3MOKHOTO

49-50 5 Brruncnenue mpoayKkTa peakiuu 1o H3BECTHOMY BEIIECTBY,
coJiep KalieMy IpuMecH

51-52 PacyeTsl o TEpMOXMMHYECKUM ypaBHEHUSM

53,54,55,56 | 4 Paznmunbie criocoOb! perieH s OHON U TOH K€ 3ajaun

57-58 2 O0o0111aro1Iee 3aHATHE

Tema 4. 3agauu Ha pactBopsI (18 yacos)

PaCTBOPH, PaCTBOPUTECIIb, PACTBOPHUMOC BCIICCTBO, MAaCCOBasd OOJIA

59-60 2
pPacTBOPEHHOTO BEIIECTBA

61-62 2 MaccoBas u 00beMHas 401 KOMIIOHEHTOB CMECH

63-64 2 Omnpenenenre MaccoBO A0JIM pacTBOpa MpU pa30aBIECHUU U
CMEIINBaHUH PACTBOPOB

65-66 5 Hcnonp30BaHne pa3IMyHBIX CIIOCOOOB ISl PEIICHUS: TIPABHIIO
CMELICHHUS.

67-68 2 Vcnonb3oBaHue pa3auyHbIX CIOCOOOB JUISl peLICHHs: anredpanyecKuii.

69-70 2 Hcnonb30BaHne pa3aryuHbIX CIOCOOOB JUIsS PEILICHHS: «IIPaBUIIO KPECTay.

71-72 5 Vcnonb3oBaHue pa3anyHbIX CIOCOOOB JUISl pELICHHs: TPOBEACHUE
MOCJIeIOBATEIBHBIX PACYETOB.

73-74 2 MousipHasi KOHIIEHTpalMs pacTBOPOB

75-76 2 O0o0maroiee 3aHATHE

Tema 5. Kommnekcupie 3agaun (17 yacos)

77-78 2 Brruucnenune maccel KOMIOHEHTOB cMmecH. «lIpaBuio kpecray
79-80 2 I'paduueckuii ciocob pemenus 3anad. Pemenue B o0mieM Buje.
81-82 2 DopMHUpPOBaHNE YMEHUHN COCTABIIATh YCIOKHEHHBIE 3aaun
83,84,85 2 Pemenre kKoOMOMHUPOBAHHBIX 33724

86,87,88 3 Pemenue skcriepuMEHTATBHBIX 33124




89,90,91 3

[Ipe3enTanust aBTOPCKUX 3aj1a4.

92-93 2

O0o01aro1Iee 3aHATHE

Tewma 6. KauectBennnie peakmuu (12 gacoB)

94-05 5 OmnpeneneHre KAaTHOHOB U AHUOHOB.

96-97 5 KavecTBeHHBIE peakIIui Ha KATHOHBI BOJIOPOJIA U OApHSL.

98-99 2 KauecTBeHHBIE peaKIiy Ha KATHOHBI ATFOMUHHUS U MEIH.

100-101 2 KauectBenHbie peakiiiy Ha aHMOHBI THJIPOKCOTPYIIIHBI U XJIOPA.
102-103 2 KayecTBeHHbIe peakiiuy Ha Cynb(}aT aHHOHBI M KapOOHAT AHHMOHBI.
104-105 2 O6o61maroee 3aHsATHE

Tema 7. OKHUCIUTENBLHO - BOCCTAHOBUTEIILHBIE pC€aKuuu — 8 yacos

106-107 2 OCHOBHBIE THITbI OKUCIIUTEIBHO-BOCCTAHOBUTEJIBHBIX PEAKIIHM.

108-109 9 DJIIEKTPOJIM3 PACIIABOB M PACTBOPOB KUCJIOT, IICIIOYCH U COJICH.
Karoanple 1 aHOAHBIE TIPOIIECCHI, CYMMapHOE YPaBHEHHUE JICKTPOIIH3a.

110-111 5 Brruunciienue Maccol 1 00beMa BEIeCTB, 00pa3yIOIIMXCS B X0/IC
ANEKTPOJIH3A.

112-113 2 Oo0o0I111aroliee 3aHsATHE

Tema 8. Pacuernl B xu

MUYECKOUN KruHeTUkKe — 18 yacos

114,115,116 | 3

CKOpOCTh XMMUYECKUX PEAKIUI U €€ 3aBUCUMOCTh OT KOHLIEHTPAllUU U
TeMIepaTyphl.

117,118,119 | 3

3akoH JEHCTBUSA MacCC, KOHCTaHTa CKOPOCTHU pCaKIINH.

120,121,122 | 3

[TpaBuno Bant - 'odda, Temneparyphslit ko3dduiment.

123,124,125 | 3

XuMu4deckoe PAaBHOBCCHE, KOHCTAHTA PAaBHOBCCHA

126,127,128 | 3

[Tpunuwmn Jle-Illatense. Pemenne 3aga4 mo CMEMIEHUIO XUMUYECKOTO
paBHOBECHS.

129-130 2

O0o01aromiee 3aHATHE

Tema 9. 38.,[[21‘{1/1 C 3KOJIOTUYCCKUM COACPIKAHUCM — 2 Jaca

131-132 2

Pemenue 3anay, B yciioBUS KOTOPBIX BKIIFOUEHBI CBEAEHHU S, UMEIOIINE
OTHOIIIEHUE K YCITOBUSIM KU3HU YEJIOBEKA U COXPAHEHUIO OKPYKAIOIIEH

CpeJbL.

Tema 10. Pemenue 3agay OI'D — 4 gyaca

133-134 2

Pemenue 3amau

135-136 2

Pemenue 3amau




		2022-08-31T13:24:14+0500
	Загваздин Сергей Александрович
	Я подтверждаю этот документ своей удостоверяющей подписью




