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ITosicHuTEILHAA 3aIMCKA

[Iporpamma ciy)XUT OCHOBOW Ui OpPraHU3AlMH JUYHOCTHO-TU(PEPEHIIMPOBAHHOTO
o0y4eHMs  OJapEHHBIX  IIKOJBHUKOB, IpPEIyCMaTpuUBaeT MPOEKTHYHd U  TBOPYECKO-
HCCIIEIOBATENbCKYIO JAEATEIbHOCTh YYalMXCs, HalpaBiIeHAa Ha JOCTH)KEHUE MeTalpeIMEeTHbIX
pe3yabTaToOB 00y4EHUs, TO3BOJISIECT PEaT30BaTh TOPU30HTAIBHBIC MEXKIIPEAMETHBIE CBS3H.

[IporpamMa mpeanosiaraeT CUCTEMAaTUYECKHE 3aHATHE C TIPYNNOH MOTHBHPOBAHHBIX
IIKOJIBHUKOB B TEUEHHE BCEro y4yeOHOro rojga u paccuutadHa Ha 100 yacoB TEOpeTHMUECKHX
3aHATUHN U 36 YacoB MPaKTHUUECKUX M J1a0opaTopHbIX padoT. TeopeTnueckue 3aHATHS BKIHOYAIOT
KaK 3HaKOMCTBO C HOBBIM MaTe€pHajioM, TaK U OTPAOOTKY HABBIKOB PEIIEHUS KaueCTBEHHBIX U
pacueTHbIX 33734y pa3’IMYHOIO YPOBHS CIOXHOCTH, BKJIIOYAs 3aJaHUs Pa3JIUYHBIX STaIoOB
BCEPOCCUUCKOM OJIMMIHNA B MIKOJIHHUKOB IO XMUMHUH 32 MTOCIIETHUE TOJIBI.

AxmyanvHocms TaHHOW MPOrpaMMbl JIOTIOJIHUTENILHOTO 00pa3oBaHMsl AeTel 3aKitoyaeTcs
B HEOOXOAMMOCTH pacIIMpEHHs TPAHWUIl Pa3BUTHA HHTEIUICKTYAJIBHBIX W  TBOPYECKUX
CIOCOOHOCTEH 00y4aromMXcsi, BBINOJHEHUHM COLUAIBHOIO 3aKa3a pOAMUTENed M UX JAeTeil.
Iloocomoeka (TeopeTnyecKasi U MPaKTHUYECKasi) K yIaCcTHIO B 3Tanax BcepoccHiickoi omuMImmabt
IIKOJIbHUKOB JIaeT 00YYaroIUMCsI BO3MOXKHOCTb IOJIyYUTh JONOJHUTEIbHbIE 3HAHUS, OBJIAJETh
YMEHHUSIMHU U HaBBIKAMH Ha MOBBIIIEHHOM YPOBHE, CAMOPEAIN30BATHCS B TBOPUECTBE, HAYIUTHCS
nepeaaBaTh BHYTPEHHEE SMOLIMOHAJIbHOE cocTosiHue. Kpome Toro, mporpamma siBiseTcs
€CTECTBEHHBIM ITPOJIOJKEHUEM, JOTIOJTHEHUEM U YTITyOJICHUEM IIKOJIBHOTO Kypca 110 XUMUH.

Iledacocuyeckasn 1€1€cO00Pa3HOCTh MPOrPpaMMbl COCTOUT B TOM, UYTO IPH YCIOBUHU
BBITTOJIHEHUS YI€OHO-TEeMaTHUECKOTO TUIaHa, peasTu3alis MPorpaMMbl 00ECTIEYMBAET JTOCTHKCHHE
OKUJIa€MBbIX PE3yJIbTaTOB OOyuUeHUs, IOCTABJICHHBIX LENEeH M 3a]ad, CBA3aHHBIX C Pa3BUTHUEM
TBOPYECKHX CITIOCOOHOCTEH peOeHKa, YCTaHOBICHHBIX MOKa3aTelel pe3ybTaTHBHOCTH OCBOCHUS
y4eOHOro MaTepuaia.

Lenv  npocpammul  —  OCBOGHHE  JIOTIOJIHUTEIBHOTO  Y4eOHOro  MaTepuaia,
COOTBETCTBYIOLIIETO IporpaMMaM IpOBEJCHMS 3aKIIOUUTENbHOro JTana Bcepoccuiickoit
OJIMMITHAIBI ITKOJILHUKOB, C TIEPCIIEKTUBOI YCIIEIIHOTO BBICTYIJICHHUS (3aHATHS MPHU30BBIX MECT)
U pa3BUTHE JUYHOCTU peOeHKa, CIIOCOOHOTI0 K TBOPYECKOMY CAMOBBIPAKEHUIO Yepe3 OBJIAJICHHUE,
paciivpeHue U yriyoJieHue 3HaHu| B IpeIMeTe « XUMUs».

JUist TOCTHXKEHUS TOCTaBIEHHOMN 1€ HEOOXOMMO PEIINTh KOMIUIEKC CIEAYIOUINX 3a0au:

- pa3BUTHE HABBIKOB HECTAH/IAPTHOTO TBOPUYECKOTO PEIICHHUS OJTMMITHAHBIX 33 JaHUI;

- COXpaHeHHE E€IMHOro 00pa30BaTEILHOTO MPOCTPAHCTBA HAa OCHOBE MPEEMCTBEHHOCTH

COJIepKaHUsI OCHOBHOTO H JIOTIOJHUTEIBHOTO 00pa30BaHHS
JeTeit;
- (popMupoBaHUE y IIKOJFHUKOB YCTOMUMBOTO HHTEpECA K O0YUEHHIO, Pa3BUTHE
M03HABATEIbHON aKTUBHOCTH, MHMBHIyaIbHBIX TBOPYECKHX
CIIOCOOHOCTEH, BOOOpakeHMsI, (paHTA3HH,

- TMpuoOIIeHNe 00YyUYaIOIIUXCs K OCHOBaM KOMMYHHUKATUBHOM KyJIbTYphl, (JOPMHUPOBAHUE
OTIBITA COITMAIEHOTO B3aUMOJICHCTBHS, BEPHI B CBOM BO3MOKHOCTH;

- CO3/1aHUE OCHOBBI MTPOAYKTUBHON JEATEIBHOCTH IIKOJIBHUKOB, UX TBOPYECKOTO

CaMOBBIPaKEHUS, YCTPAHEHUS TIPOOIEMbI HEYCIIEITHOCTH JICTEH.

IIpoepamma paccuumarna Ha

MOTHBHPOBAaHHBIX NIKOJHHUKOB §-9

KJIACCOB, MUHTEPECYIOLIUXCS XUMUEH.

[Topsnox Habopa rpymi — cMemaHHbIH (110

MIPUTJIAIICHUIO HITH T10 JKEJIaHUI0

oOydJaronuxcsi).




Y4eOHO-TeMATHYECKHI
IJIaH

HNucrpykrax no Th u OT npu padorte B
Ka0MHeTax XUMHH.
IlepBoHaya/ibHbIE XUMHYECKHE PACYEThI
Tunbl pacueTHO-aHAJIMTHYECKHUX 32124
PacrBOpbI.
Auredpanyeckue MeTOAbI pelieHHs
XHMHYECKHMX 3a1a4
OnuMnuaabl 10 XUMHHU
JKcnepuMeHTaJbHAsA 3ana4a. KayecTBeHHbI
AHAJIN3 HEOPraHMYeCKHX
BeIeCTB
Hcropusi pa3BUTHA XUMHYECKOM HAYKH
IIpaBuia padoThl ¢ XMMHYECKO JUTEPATYPOit
I'azoBbI€ 3aKOHBI
IlonsiTHe 0 AEPHBIX peaKUMUAX
Crtpoenue aToma.
Havana anaauTudyeckoi XuMHu.
JKcnepuMeHTaIbHAasA 3aga4a. Metoj
o0bemHOro TuTpoBanusa. Kuciorno-
OCHOBHOe THTpoBaHUue. OKUCINTEIbHO-
BOCCTAHOBHMTEJIbHOE THTPOBAHHUE.
IIpaBuia opopmienns oryera 00
HCCJIeJOBAHMSAX
Pe3eps
Hroro

TemaTH4ueckoe INIAHUPOBAHMUE 10 XUMHH

Tema KonuuectBo

4acoB
Wuctpykrax no Th 2
[TepBoHavYaIbHBIC XUMUYECKUE PACUETHI 6

Tunel pacyeTHO-aHATMTUYECKUX 3a/1a4 14

PacTBOpBHLI 8

Anrebpanyeckue METOJIbl pellIeHUs] XMMUUYECKUX 3a/1a4y 8

OnuMnOuaasl 10 XUMUNA 22

DKcnepuMeHTalbHas 3a1ada. KauecTBeHHBIN

aHaJIN3 HEOPraHUUYECKUX BEILECTB

Hcropus pazBUTHS XUMUUYECKOW HAYKH

[TpaBuna paboThl ¢ XUMUYECKOHN JIUTEPATYPOH

I'a30BBIE 3aKOHBI

[TonsiTHE O SIAEPHBIX pEAKIMIX

Crpoenue aToma.

Havana aHanmuTnyeckoi XuMuu.




DKcnepuMeHTalIbHas 3a1a4a. MeTo1 00beMHOTO
TUTpOBaHUA. KHCIOTHO-OCHOBHOE TUTPOBAHHE.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHOE TUTPOBAHUE.

[IpaBwuia opopmieHus oT4eTa 00 UCCIEAOBAHUIX
Pesepn
Uroro

KaneHngapHo-temaTu4eckoe niaHUpPOBaHUe

Cpokn
npoBeaeHust

Tema
3aHATHH

Tun
3aHATHA

Buapbl padort Ha
3aHATHHA

HNucrpykrax no Thb u OT nipu
paboTe B KaOMHETaX XUMUU. 29

becena n
MPaKTUKYM

Cucrtemsl Bemmund CI'C u CH.
AHanu3 pa3mMepHOCTeH
BEJIUYHH.

[IpaBuna OKpyrJICHHS BEIUYMH.
24

JIEKIUSI

J10CTOBEpHOCTD N3MEPEHUM
XUMHUYCCKUX BCINYHH.
CraTtuctuyeckas
00paboTKa pe3yabTaToB. 24

JCKIHUA

AHanu3 yciaoBui 3a1a4H.
OrneHka NorpemHoCcTH
HKCIIEpUMEHTA (3HavaIue

uupsl, rpadukn). 24

JCKIHUA

Pacuer o ¢opmye BemiecTna.
29

JCKIHUA

BeiBog popmyiibl BeiecTa no
AJIIEMEHTHOMY COCTaBY. 24

MPAKTUKYM

BriBon (hopMyibl BemiecTBa mo
MPOJIYKTaM CropaHusi. 29

MPAKTUKYM

Pacuer no xumuueckomy
YPaBHEHUIO. 24

JCKIHUA

Pacuer no xumMuueckomy
YpaBHEHUIO. 24

MPaKTUKYM

3akon ['ecca u ero ciencTBus.
24

JCKIHUA

TepMOXI/IMI/I‘-ICCKI/IC PACUCTHI. 24

MPAKTUKYM

CriocoOb! BEIpaKEHUS
KOHIIEHTpallUid paCTBOPOB U MX
B3aWMHBII

nepecyer. 24

JCKIHUA

MaccoBas J10J151 paCTBOPSHHOI'O
BEIIeCTBa, MOJISIPHOCTh PacTBOPA.
24q

JIEKITUS

Pemenue 3amad Ha IOHIKEHUE U
MOBBINICHUE KOHIIEHTPAIINH
pacTBopa.

24

MIPAaKTUKYM

Pemnrenne 3amad Ha cMelIeHHE
pacTBOpOB. 24

MIPaKTHKYM

CocTaBlIEHHE CUCTEM C
HECKOJILKIMH TIepEMEHHBIMHU.
3amaun Ha

JIEKIUS

PaGoratot ¢ pasHpiMU
HUCTOYHUKAMU
XUMHUYECKON
nH(OPMALIUN: HAXOIAT
XUMHYECKYIO
WH(POPMAIIHIO B TEKCTE
yueOHUKa, HAyYHO-
MOIYJISIPHOM JIUTEPATYPE,
XUMUYECKUX CITIOBAPAX
CJIOBapAX U
CIPaBOYHHKAX,
WNHtepnere,
aHAIIM3UPYIOT U
OIICHUBAIOT
uHpOpMalHIo,
peoOpa3oBHIBATH
nH(OPMALIHIO U3 OTHON
(GOpMBI B IpYTyIO.
Pemaror 3agaun.
Pabotatot ¢ xumudeckoi
MOCYAO0U U
000pyI0BaHUEM.




onpezeneHNe KOHIEHTPALUH
CoJIEH B MOJYYEHHOM pacTBOpe. 24

3amayn Ha «UTACTUHKY». 29

JIEKIUS

3anaun Ha «U30BITOK
(HemoCcTaToOK) OJIHOTO

13 pearupyromux
BEIIECTBY. 24

MIPaKTUKYM

3anaun Ha «U30BITOK
(HemoCcTaToOK) OJIHOTO

13 pearupyromux
BEIIECTBY. 24

MIPaKTUKYM

[TpuHIUIIBI OpraHU3auu
OJIMMITHAJ TTI0 XUMHUHU U CUCTEMA
paboThI

OJIMMITUAHOTO ABM)KCHHUS 24

BI/I,I[LI U YPOBHH XUMHYCCKUX
OJIMMITHAJ U THIIBI SaI[aHHﬁ. 24

Jlexmsa

Peuienye 3amanuii MKOJIBHOTO
starra BcOILl. 2y

[IpakTukym

Pemenue 3apanuii
MyHHLMMNaNbHOTO 3Tana BcOLl.
24

[IpakTukym

Pemenue 3apanuii
MyHuIunanbHoro srana BcOIll.
24

[IpakTukym

Pemenue 3amanuii OJTUMITHAIEI MIM.
Capkucosa PXTY um.
Menpeneesa 24

[IpakTukym

Pemenve 3aganuii OJIMMIINAAIBI HM.
Capkucosa PXTY um.
MeunneneeBa 24

[IpakTukym

PaGora ¢
JIOTIOJTHUTEITbHBIMHU
MCTOYHHKAMHU
JUTEPATyphl, AaHATH3 U
OLICHKAa XUMHUYECKON
uHpopManuy,
COTPYJHHYECTBO C
OJTHOKJIACCHUKAMU TIPU
00CY’KIEHUH BOTIPOCOB.

Pemenune 3aganuii oxuMonangbl
«bynymee Cubupuy. 24

[IpakTukym

Pemenune 3aganuii oxuMonangbl
«bynymee Cubupuny. 24

[IpakTukym

Pemenue 3amauuii CBOIILL. 24

IIpakTukym

Pemtenne 3amanguit CBOII. 24

[IpakTukym

Pemenne 3amannii
Bcecubupckoit omumMmnuaabt
IIKOJBbHUKOB.2Y

IIpakTukym

KauecTBeHHbIEe peaknyu Ha
KAaTHOHBI U aHUOHBI.
AHanuThueckue

TPYIIBL. 29

Jlexmus

MeTonp! petieHust 1 opopMIICHUS
AHAJIMTUYECKUX 3a1a4.29

Jlexuusa

AHanu3 cMecu MOHOB B PacTBOPE.
24q

[IpakTukym

AHanus cyxoi cMecu. 24

[IpakTukym

Ornpezaenenyue KaTUOHOB 110 LBETY
IUIAMEHH. 24

[IpakTukym

PabGoTa ¢
JIOTIOJIHUTEIbHBIMU
HCTOYHHUKAMH
TUTEpaTyphl, aHAIIU3 U
OIlEHKa XUMHUYECKOM
uHopManuu,
COTPYHHYECTBO C
OJTHOKJIACCHUKAMH MPU
00CYXICHIH BOTIPOCOB.

TpuBHanbHBIE HA3BAHUS
BEILECTB. ATXUMUYECKUN
MIEPHOI.

Brinaronuecs yyeHble —
XUMUKH, €CTECTBOUCIIBITATENH.
29

Jlexusa

PabotaroT ¢ pazHbIMU
MCTOYHUKAMU
XUMHYECKOU
nH(popManuu: HaXOAAT
XUMHYECKYIO




-

Ilepuoanueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
JI.1.MenpeneeBa kak
reHUAJIbHOE Hay4yHOe
IIPEJIBUJICHUE U €€ POJIb B
pPa3BUTHUU XMUMHHU KaK HAYKH.
3HAMEHUTBIE POCCUNCKUE
Y4E€HbIE — XUMUKH. 24

[Ipesenranu
b

TpeboBanus kK 0opMIICHUIO
JIUTEPATYPHBIX CCHUIOK.

OdopmieHne Hay9IHBIX CTaTCH.

OCHOBHBIE XUMUYECKHUE
sKypHaibl. [IpuHIMANBL
pedepupoBanusi, IOCTPOCHHE
pedepaTa u moucka
uHpopmanuu.

XuMHUecKas ClipaBOYHast
nuteparypa. OCHOBHBIE
XUMHUYECKHE CIIPABOYHUKHU.

XUMUAUECKHE YHIUKIIONEINH.
2q

CranmapTHbIE M1 HOPMaJIbHBIC
ycious. Yucno ABoraapo.
3akoH ABOraapo u ero
CIICICTBHS. 24

YpaBHEHHE UI€aTbHOTO Ta3a.
YpaBuenue Menaeneena -

Knaneitpona.2yq

Pemienue 3aga4d Ha pacueT ¢
Y4aCTUECM Ia30B B PA3JIMYHBIX

YCIIOBUSX.
2q

[IpakTukym

Pemenue 3amau Ha pacuer ¢
y4aCTHEM Ia30B B Pa3JIMYHBIX

YCIIOBUSX.
2

IIpakTukym

OnemedT. PagnoakTHBHOCTD.
PacnipocTpaneHHOCTH
DJIEMEHTOB B

npupone.24

SnepHble peakuuu.
ITepuon nomypacnaza.
Pannoyrneponusrit
aHaJIn3. 24

Buael pannoakTuBHOTO
pacnana. 24

[IpakTukym

Pewenue 3anau Ha
PaaNoyYTIIEpOIHBIN aHATHU3. 24

[IpakTukym

MH(OPMALIHMIO B TEKCTE
y4eOHHKa, HAyYHO-
IIONYJIIPHOM JINTEpaType,
XUMHUYECKUX CIIOBApPSIX U
CIIPaBOYHHUKAX,
HNurepnere,
aHATU3UPYIOT U
OLICHUBAIOT
uH(pOpMaIHIO,
peoOpa3oBLIBATh
uHpOpPMAIIHIO U3

0JIHOH (hOpPMBI B

Ipyryro. Pemaror
3a/1auH.

[IpuHHUMarOT yyactue B
JTUCKYCCHSIX U
00CYKICHUSX;
OLICHUBAIOT OTBETHI U
MUCbMEHHBIEC PaOOTHI
TOBapHUILEH; HAXOAAT
HECKOJIbKO BapUAHTOB
BO3MOYKHOT'O PEIICHUs
ITI03HABATEJIBHON 3a/1a4
(IpobIieMbl); CO31aI0T
CUTYaIlMH CAaMOIIPOBEPKH,
aHaIM3a JTUYHBIX
MMO3HABATENbHBIX U
MPAaKTUYECKUX JICHCTBHIA;
pemaroT No3HaBaTebHbIE
3a/1auu MyTeM
KOMILJIEKCHOTO
MIPUMEHEHHUS U3BECTHBIX
UM CII0COOOB PELICHHUS.
PaGorator ¢ xumMuueckoit
MOCYAOU U
000pyI0OBaHUEM.
PaGoratot ¢ XuMHu4yeCcKoit
MOCyA0U 1
000py/I0BaHUEM,
CIIPaBOYHHUKAMU.




Jyanuctuueckoe onucaHue
COCTOSIHUS DJIEKTPOHA B aTOME.
[Tpunimn

ITaymnu. [IpaBuio Xynna. Bonna
ne-bponns. 29

[Toctynatel bopa. I1nanerapuas
Mojenb atoma Pesepdopaa.
VYpaBnenue [lnanka.
VYpaBHenue DUHIITEHHA.
[TpuHIIMIT HEOTTPEAETEHHOCTH
I'eitzenbepra. KBanToBsie
quciia U UX pacyer. 24

IToctpoeHue cxem
pacnpeeneHus 3JIEKTPOHOB 110
SHEpPruu. 24

IIpakTukym

CtpoeHue 2JIeKTPOHHBIX
000JI0YEK MOHOB. 24

[IpakTukym

Pemenue 3amay Ha cTpoeHue
aroma. 24

[IpakTukym

ArperaTHoe COCTOSIHUE BEILECTB.
®a3oBblie nepexopl. duznueckue
cBoiicTBa BemecTB. OnpeneneHue
(U3UKO-XUMHYECKUX KOHCTAHT.
YcTaHOBIEHUE CTPYKTYPBL
coeIMHEHNH. MeToanl
WCCIIEIOBAHUS MOJIEKYJI.

24

MeToabl OUUCTKA U
UACHTU(OUKAIINN COSAMHEHUH.
IlocTranoBka

3KCIIepuMeHTa. Peructpupytomine
Y U3MEPUTENBbHBIE PUOOPEL. 24

Peructpupyromue u
W3MEPUTEIIbHBIC IPUOOPHI.
JlaGoparopHas nocyua u
obopymoBanue. 24

[IpakTukym

(DI/I3I/IKO-XI/IMI/I‘-IGCKI/IG METOAbI
HCCJIEI0OBAHUS COCTaBa U CTPOCHUS
BEIIECTBA.24

[IpakTukym

DOUIbTPOBAHUE C TTOMOIIBIO
BAKYYMHOI'O Hacoca 1
B3BEIINBaHUE Ha
aHAIUTHYECKHUX Becax. 24

[IpakTukym

Odopmienue pe3ynbpTaToB
B3BEIIUBaHUA. 24

[IpakTukym




MeTtoa 00BEMHOTO
TUTPOBAHUSA. 24

Kucnorno-ocHoBHOE
TuTpoBaHue. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHOE
TUTPOBAHUE. 24

Nuaukatopel KUCIOTHO-
OCHOBHOI'O TUTPOBAHUS. 24

[IpakTukym

HNonomerpus.2u

[IpakTukym

[TepmanranatomeTpus.24

[IpakTukym

Omnpenenenre KOHIEHTPAIIUU
ACKOPOMHOBOM KUCIIOTHI
METOIOM

00BEMHOTIO TI/ITpOBaHI/ISI.zq

IIpakTukym

TabauyHbIi crIoco0
oopmMiIeHHS PE3yIIbTATOB.
MeTo/1 CKpHHHHTA: TI0100P

BO3MOXXHBIX BApUAHTOB
pelieHus1, aHaIu3
TEOPETHUECKUX U

OKCIICPUMCHTAJIBHBIX Ta6J'II/III.

29

I'paduueckuit meton
pelieHus
9KCIIEPUMEHTAIIBHBIX 3a7a4 U
oopmIteHUs

pe3yabTaToB. 24

[IpakTukym

PabotaroT ¢
Ta0IUIAMU U

rpadukamu

Peszeps

Peszeps




YuyeOHHKH:
- Xumus. 9 knacc: yuebnuk / B.B.Epemun, H.E. Ky3pmenko A.A. JIpo3nos., B.B. Jlynun— 7-e u3.,
ucrtp. - M.: llpoda, 2018. — 268, [4]c.: w.
- Xumus. 10 xnacc. Yriny6nennsiii yposens. B. B.Epemun , H.E. Ky3smenko , B.U. Tepenun, ©..
Hpoznos, B.B. JIlynun— 5-e uza.. crepeorur. - M.: Jlpoda, 2018.

B | 4eTBepTH - 4YacoB; BO 2 YETBEPTHU —  YACOB;
B 3 4YETBEPTU - 4YaCOB; B 4 YETBEPTU - 4YacOB; BTOJ - 4YacoB
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