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AHHOTALIUA
Mononuurensnan obpaszoBarennas nporpamma «lllkoaa xumuueckux
SHAHHI»
Cratye nporpamwmei: [lannas nporpaMma cocTaBieHa Ha OCHOBAHHH ABTOPCKOH
nporpammel H.B. [llupimuoii, usnarenscrso « Yuutensy, r.Boarorpan.2019r.
Hanpasiennocts: ecrecTBeHHO-Hay4YHas
Heab nporpaMmel: MPUBHTE Y9aIMMCS YMEHHE CAMOCTOATENBHO MOMONHSTE
CBOM 3HAHWS, OPHEHTHPOBATELCA B CTPEMUTENBHOM [OTOKE Hay4qHO#H uH(opMaly,
HAaYy4HTb HCIOIB30BATEL TEOPETHHECKHE 3HAHHSA ISl PELIIEHHs pacUeTHBIX 3a/1ay.
KoHTHHIenT 06y4aomuxes: nporpaMma paccynTana Ha yuautaxcs 9-pix
Knaccos. 3aunciienue 6e3 KOHKypea.
[MpofoARTeNLHOCTE peadH3anHu nporpamMmer: | roju.
Dopma opranH3aunun npouecca obyyeHusn: 3aHsTHs OPTaHHU3YIOTCA B yueOHOH
rpynne u3 15 yenosex.
Peskum 3aunaTuii: obiiee KonMuecTBo 3aHaTHil 32 rojI- 68 Yacor. 3aHSTHS
npoBoAsTes 2 pasa B HEJEO Mo 45 MUHYT.
Kparkoe conepianne: 3HaKOMCTBO ¢ (PU3HKO-XHMHMYECKHMH BeTHUH HaMH,
HUCTI0IL3YEMBIMH TIPH PELICHHH 3a/1a4; 3HAKOMCTBO € KJIacCH(pHUKaIHeil THIIOB
3aj1a4; 00y4YeHHe HaBbIKaM U MPHEMaM pellieH s 3a1a4 1o aJropuTMy; obyuenue
HAaBBIKaM PEIIEHHS PA3IMIHBIX TUIIOB XMMHYECKHX 33/1a4, HCTIONb3Ysl 3HAHHS
MaTeMaTHKH W QU3UKH; (OPMHPOBAHHE YMEHHS COCTABIAT YCIOBUS 327124
Pa3IMYHEIX THIIOB.
OzxupaeMbliil pesy/ibTaT: pazBUTHE MUPOBO33PEHHS YYalluXCs qepes
pealii3alMio MEKNPeIMETHBIX CBA3EH; OB/IaIEHHE HABBIKAMH aHAIIM3A
XMMHMYECKHX 3411a4; OBIIa/ICHHE HABLIKAMH H YMEHMAMH PEIleHUs PasHbIX THIIOB
XMMHYECKHX 3a71a4; (POPMHPOBAHHE MO3UTHBHOM MOTHBAIIMM K YHACTHIO B
OJIUMIHUATAX.



MOACHHUTEJBHAS 3ATTUCKA.

JIaHHBIA  JNIGKTHBHBIA KYPC COCTAaBIEH H4 OCHOBAHWM ABTOPCKOH
nporpammel H.B. [llupmmnoii, usnatenscrso « Yuurensy, r. Boarorpam.2019r.

Ilporpamma paccuntaHa Ha 68 4yacoB M ABISETCS HE TOIBKO JTOTHYECKHM
NPOJIOIDKEHHEM [POTPAMMHOIO MaTepuana, HO M HMEET IMpoIeIeBTHUYECKH
xXapakrep.

CHcTeMaTHYECKOE M3YYEHHE W3BECTHBIX MCTHH XHMHUECKOH HAYKH TOIKHO
COHUCTATECA € CAMOCTOSTENbHBIM MOHCKOM peIlleHHs CHayaja MalbiX, a 3aTeM |
Oonbmx npobnem. [laHHblii Kype NMPU3BaH OMOYb B OBJIAICHMH YUalllHMHCS
NPOCTEHILMMH TIPHEMAMH B YMCTBEHHOH esTelbHOCTH, Pa3BMBATE TBOPYECKOE
MBILILICHHE, BBIPa0AaTHIBATE YMEHHE CAMOCTOSTEILHO MPUMEHSATL NPHOOPETEHHbIE
3HaHus. PelleHue 3amau no3sonser 06ecneynTh CAMOCTOATENBHOCTE H AKTHBHOCTH
YHALIHXCH, NOCTHMEHHE WMM TIPOYHBLIX 3HAHMH H yMeHHil criocodbcTByeT
00eCTIEUCHHIO CBS3M OOYYEHHS C JKM3HBIO, peanu3ailuy TOJUTEXHHYECKOro
00y4eHus XWUMHH, TIpodecCHOHANBHOM OpPHEHTAlMH. XHMMYECKHe 3aJauu
CrocoGCTBYIOT (POPMUPOBAHHIO KOHKPETHBIX MPEICTABIEHMI, 4TO Heobxo0auMo
AN OCMBICJIIEHHOIO  BOCIHPHMATHS [€HCTBHTENILHOCTH. 3a1aud, BKIIOYAKOLIHe
OTPE/IC/ICHHBIE XHMHYECKHE CHTYAllHH, CTAHOBATCA CTHMYJIOM CaMOCTOSTENLHO
paboThl yHalMXCst ¢ AOMOMHUTENBHOM JHTEPaTYpPOH.

B mipouecce pewleHHs 3ajad y yuammxcs BOCIHTBIBACTCS TpY1011001e,
UENCYCTPEMICHHOCTD, Pa3sBUBACTCS 4YYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO H
HACTOWYHBOCTD B JIOCTHIKEHHWH [10CTABIEHHOM LIEJTH. OnHoBpeMeHHO peanu3yioTes
MEKIIPEAMETHBIE CBS3H, MMOKAa3pIBAIOIIME €IMHCTBO MPHPOJLI, YTO II03BOJSET
Pa3BHBATE MHPOBO33PEeHHE YYAIIIHXCS.

Lled W 3a/1a4yH KYpea:  NPUBMTH yHAIIEMCS YMEHHE CaAMOCTOSATENBHO

TNIOMOJTHATE CBOW 3HAHMSA, OPHEHTHPOBATECS B CTPEMHTENILHOM ITOTOKE HAYYHOI
MH(OPMALIHNH, HAY4YUTb UCTIOIb30BaTh TEOPETHYECKHE 3HAHUS IS peLeHus
pPacyeTHBIX 3a/1a4.

@opmbl HTOIOBO# PaboThI:

® COCTaB/ICHHE 3a7a4 Pa3HOT0 YPOBHS CIOKHOCTH;

¢ odopmreHue nocobus;

* YYacTHE B OJIUMITHA/1ax.

Copep#anne Kypea

AR s Buan: ! Mopmnl
e NeATeALHOCTH JeATEAbHOCTH
TemaNel Knaccndukanua tunos sajiay. Jlexnun dhpoHTAILHAR

DuIHKO - XHMHYECKHE
BEJIHYTHHEL. HCJ!UJII:-E}’EMLIC IJ]'}H
| peweHdH 3agad. [MousTHE 0 OBYX
CTOpOHaX XHMHYECKOH 3ajadyd —
XHMHYECKOH H MareMaTHYecKOod.
AHaTH3 XHMHYCCKOH 3agauM: oT
| COICPHAHHA 3a1a4d K BOMPOCY .
| (CHHTETHYECKHH MeToq aHAIH3a)




H OT HCKOMOH BellHYHHEI |c|

HIBECTHRIM (aHanuTHYeCKUii
meton). Henonwiosanme 3manmii

(GHIMKH W MaTeMaTHKH  npH

PELICHHH 34384 110 XHMHH.

TemaNe2

BeluHCIEeHHE  OTHOCHTEIBHO
MOJEKYIISAPHOH Macchl BenecTsa
Mo XHMHYECKMM dopMynam u
MAacCOBOH  TONM  37eMeHTa B
BEIIECTRE, Berlyucmenua i

MCTIONE30RAHACM NOHATHIH |

«KOIHYECTRO BEIIECTRAY  H
«IHCI0 Aporaipow». Belucnenmne
OTHOCHTENBHOHN IIOTHOCTH razon,
OTHOCHTEIBHOH — MOJNIEKYIAPHOl
MAcChl Ta¥a 10 ero IJIOTHOCTH.
Onpenenenue MOJIEKYIAPHOH
thopmy LI BEIlEeCTBa 1no
MACCOBBEIM J10JIAM  IEMEHTOB H
OTHOCHTE/IBHOH [VIOTHOCTH ra3os.
Paznuynbie  cniocofml  pernenus
OIHOH H  Toll e 3agaum:
COOTHOINEHHE Macc, CparHEHHE
MAce, COCTABIEHHE NPONOPIHH,
HCnone3oBanue  Koxpdummenta
MNPONOPUHOHATRHOCTH,
NPHBEICHHE K CHOHHHMIE, Uepes
anmredpandeckyio  gopmyny, ¢
HCIIO/TL30BAHHCM 3aK0Ha
SKBHMBAIEHTOR, rpauueckHii
MeTOj1 pemenun. QopMuporaHue
VMEHHS  COCTABIATEL  YCJIOBHSA
3a1au c HCIIOJNL30RAHHEM
BBINEHAZBAHHLIX BEJIHYHH,

Pemenne u
AHAJIH?

I'pynnoBas u B
napax

"'I"ema;N' 83

Peinenne 3aj1a4 mo anropurMy.

BridHcaenHe 10 XHMHuyecKoMy
yYpaBHeHHI0 o00beMa raza 1o
H.'{H-ECTHGM}’ KE]J’IPI‘-IECTBF
BEIIECTBA OIHOIO H3
BCTYNAIOIIHX B peakiHi)  HIH
NMOIYHAIOIIMXCA B pe3yIbTaTe eé.
Pacuer o0BeMHBIX OTHOmEHHI
ra3oB 1o XHMHYECKOMY
YPaRHEHHIO, Pacuern no

| XHUMHYECKOMY YPARHCHHI, €eCTH

OIII0 M3 PEarHpyIONIAX BEUIECTB
AaHo B wuabnitke. Oupenencuue

Jleknusa n
aAHAINE

HuameHayaabuan n
rpynnoBas




| TEOPETHYCCKH BOIMOMIHOT O,

| HCMMOIB3IOBAHHEM IAKOHA

MAaccoBOH HMIH o00keMHOH J10H
BRIXOIA NpoIVETa oT

Beramcienne macch wimm ofnema
NPOOYKTAa PeaKilMH M0 H3BECTHOI
MACCE HIH 00beMY HCXOJIHOTO

BEICCTRA, COJIepPKAIero
IIPHMECH. Pacuers no
TCPMOXHMHYECKHM YPABHEHHAM,

Pemenne 38,144 C
HCHOIB3OBAHHEM pPa3zsTHYHLIX
CHocoBOB:  COOTHOIIEHHE  Mace
BEIIECTR, CpaBHEHHE Macc
BEIIECTR, COCTABJIEHHE
IIPOTIOPIHH, HCOOIR30BAHIC

KoodpunnenTa
HPONOPIHOHAIBHOCTH,
NPHBEACHHE K €/IMHHIE, uepes
airedpanueckyio  QopMyny, ¢

IKBHBAIICHTOR, rpatudgeckmii
meTon pewrednd.  CocTaBieHue
YCIOBHH 387184, OCHOBAHHEBIX HA
XHMHYECKHX IIpOlieccax.

_TentaN24

Maccosan u oObemuas nons
KOMIIOHEHTA B CMECH.
Bhiuncnenne maccopoil o u
MAaccel BeLIECTBA B pacTBOpE,
NPHTOTORIIEHHOM ~ CMENIHBAHHEM
AB¥X pPacTBOpOR HJTH
pazbarneHHeM
KOHICHTPHPORAHHOTO  pacTBOpa
BOJTO, Henonezoramme
PaIHYHELX crocobor ons
PEUISHHA: [IPABHIO CMelIeHHS,
anrebpavyecKuil, «IIPABKHIIO
Kpecran, IPOBE/ICHHE
NOCIe10BaTe IbHBIX pacyeTos.
Monspuas KOHI@HTPaIns
PacTROPOR " BBIYHCICHHE
MOJISPHOIT KOHIICHTPALIHH.
CocraBienne ycnosuil' 3anau Ha
pacTROPEIL.

Jdexuusn
AHAINE

Pabora B napax

TemalNe5

Pemenne 3aga4d HA

BBIYHCICHHE MAcchl KOMIIOHEHTOR
CMECH DPazIHYHBIMH CIOCODAMM!
COCTARJIEHHEM anrebpaHdecKoro

VpaBHEHHs G OIHHM
HEH3BCCTHBIM, IBYX YPABHEHHH ¢
NBYMHA HEH3BECTHLIMH.

I'pagugccknii cmocod pemrenms |
337124, Pemmenne B obiiem Bue. |

JdEKIHA

PpoHTAILHAN M
CAMOCTOATE/ILHAN




i

COCTAB/ATE
3a/1a49H.

YCI0KHEHHbIE

| @opmuposanne VYMEHHS " |

Kanengapmo — rematuueckoe mia HHpoBaHue (68 yacos)

Ne zansTHn Harta Tema
Tema 1. Beeaenne (4uaca).
1-4 Tunel 3a1a4 | BeJIMIMHEL HCHIOTB3YCMbIE IPH HX PelIeHHH

Tema 2. 3anauu ¢ HenoabL30BAHHEM XHMHYECKHX popmya (12 1acos)

I
Maccoras JONA leMeHTa. BrludeaeHns ¢ HCITOJIBIORAHHCM

5-8 ,
MOHATHH ¢KOITHYECTBO BELIECTBA) H «HHCI0 ABOraipos
9.12 BeryucieHne OTHOCHTENLHOI MIOTHOCTH Fa30B M OTHOCHTEILHO
MOJIeKYIAPHOH MACCHl IO OTHOCHTEILHOH MIOTHOCTH
13-16 Onpejenenne MoJIeKyIapHOH (OPMYITEL BEIIECTBA M0 MACCOBLIM
JOJIHM 3TEMEHTOB M OTHOCHTE IBHOI [IOTHOCTH
Tema 3. 3agauu ¢ HenoOAB30BAHHEM XHMHYECKHX YpaBHeHHi (24 uaca)
17-20 Pemenue 3ama4 mo a1roputMy
Beriuciense nmo xuMHYECKOMY ypaBHEHHIO 00heMa raa 1o
21-24 H3BECTHOMY KOJIIMYECTBY BelIECTRE, BCTYIAKIIETO B PEAKITHIO
HJIH TIOTYHAKIIET 0
5.8 PacueTsl Mo XHMHYECKHM YPABHEHHAM, CCIIH OHO H3
i PEArHpyIOLUIHX BEIIECTE JaHO B H30LITKe
29-32 Onpezenenne BRIX0Aa NPOLYKTA OT TEOPETHUECKH BOIMOMKHOIO
3336 Berauciienne mpomykTa peakitii Mo HIBECTHOMY BEIECTRY,
COICPHAINEMY TTPHMECH
37-40 Pacuersl no TepMOXHMHUYECKHM YpABHEHHAM
Tema 4. 3anaun na pacreopsi (12 yacos)
41-44 Maccopad 1 o0beMHas JOIA KOMIOHEHTOB CMECH




-
45-48 Onpenenerne MaccoBoii gomm PAcTBOpE [IPH paszDaBneHHH 1
’ | CMCLIHBAHHH PACTBOPOB
49-52 Moaapuas koHnenTpanms pacTBOpOB
Tema 5. Komnaexcubie 3aiaun (16 gacos)
53-56 BhIYHCIIEHHE MACCHI KOMIIOHEHTOB CMECH. «IIpaBuio kpecray
57-60 DOPMHPOBAHHE YMEHHH COCTARIATE YCIOAHEHHBIC 38/TaYH
61-68 Ilpesenrauus apTopekux 3amau. Moaseenne HTOIOR

Jureparypa

1. ALAKypun. CGopHMK 33184 1o XuMHH (aHanmu3 u pewenne). M.,
Axsapuym, 1997 r,

2. I.ILEpeirun, E.A.Illumkuy. MeTtonuka pemeHus 3agay Mo XHMUM.
Yuebroe nmocobue ans memarormueckux HHCTHTYTOB. M., [pocsemenue,
1989 r,

3. N.I".Xomuenko. COOpHHK 33184 M ynpakHeHHH MO XHMHH 0 cpemHei
mkonsl. M., Hoeas sonHa, 1999 r.

4. Xumus, C6opHuk 3anay s [POBEIEHUS YCTHOID 3K3aMeHa 3a Kypc
OCHOBHOM 1wikombl. M., Ipoda, 1999 r.

5. Xumus. COopHuk 3apmau s TPOBEIEHHS YCTHOIO DJK3aMeHa 3a Kypc
cpejnei mkonsl. M., Hpoda, 1999 r.

6. B.B.Copokun, W.B.Ceuranbko, 10.H.Chlues, C.C.Yypanor. Xumus.
COopHuK 3a1a4 ¢ pemeHusaMu 1 otsetamu. ACT. Actpens. M., 2001 r.

7. H.H.Margemesa, H.E.Kysbmenko. Yuncs pewars 3a1aun mo xumun. Kuura
ans yyammxes. M., [pocsemenue, 1986 r.

8. C.C.UypanoB. XuMuuecKkie 0NMMINA/IBI B IIKOJIE, M., Ilpoceemenue, 1982
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