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COJIEPKAHME

1. Kommieke OCHOBHBIX XAPAKTePUCTHK [ONOJHHUTEJIbHOM
o0meo0pa3oBaTe/ibHOI 001Iepa3BuBaoLIeii nporpaMmbl «O3a1aveHHass XUMUSD)

IlosscHuTeNnbHAS 3anUCKA
enn n 3agaun nporpamMmebl
ConeprkaHne nporpaMmsl

[Tnanupyemsble pe3yabTaThl 1 POPMBI ATTECTAIIUU.

2. KoMniekc opraHu3ainuoHHO — NeJaroru4eckux ycJaoBHii peajau3annu
JAOIOJHUTEJbHOM 0011e00pa3oBaTe/IbHON 001epa3BUBAIOLIEH IPOrPaMMBbI

«O3anaquHaﬂ XUMMUA»

OueHoYHbIE MaTepHUalbI
MeToanveckue Matepuaibl
VYcnoBus peanuzaluy IporpaMmbl

Cnoucoxk nurepaTypbl



Kommiexkc 0CHOBHBIX XaAPaAKTEPUCTHUKR NTPOrpaMMBbI.

IHosicuuTeALHAA 3aNMMUCKA

HanpasJjieHHOCTH NPOorpamMMbI: €CTeCTBEHHOHAy4yHasi,  IpeJHa3HaueHa Uit
JOTIOTHUTEILHOTO M3y4YeHUS XHMHM, Kak Ha 0a30BOM, Tak M Ha MNPOPUILHOM YypOBHE.
Peanuzamust  gaHHOW  mporpaMMbl — IpelycMaTpUBaeT  UCIOJIb30BaHHWE  000PYAOBAaHUS
€CTeCTBEHHOHay4HOTO Tnpodmis «Touka pocTa», NOITYYEHHOTO B paMKax pealu3aiiu
HAI[MOHAJILHOTO ITPOEKTA.

[Tporpamma pazpaboTaHa B COOTBETCTBUU CO CJAEAYIOIIUMU HOPMATUBHBIMU IOKYMEHTAMU:
- ®enepanbHbIM 3aKOHOM OT 29.12.2021 r. Ne273-®3 «O6 obpa3oBanuu B PO»

- [Ipukazom MunucrepctBa npocseuieHus Poccuiickoit @eaeparuu 0109.11.2018 r. Ne196 «O6
yrBepxkaeHun [lopsiika opraHu3anuu M OCYHIECTBICHUS 00pa30BaTENbHOMN N1€ATEIbHOCTH IO
JIOTIOJTHUTEILHBIM 00111€00pa30BaTeIbHBIM POrPAMMAaM)

- [lucemom MunuctepctBa oOpazoBanust u Hayku Poccuiickoit ®enepanuu ot 18.11.2015
No093242 o mnHampaBiieHMH  «METOJAMYECKUX  PEKOMEHAAIMH 1O  MPOEKTUPOBAHUIO
JOTIOTHUTENBHBIX  00IIeo0pa3oBaTeNbHBIX  MporpaMM  (BKJIIOYast pa3HOYPOBHEBbBIE
IIPOrPaMMBbI )»

[Tonoxxennem o nonosHUTENTEHOM 0OpazoBanuu B MbOY COII

AKTYyaJIbHOCTh NporpaMmbl. [Iporpamma  «O3agaueHHass  XUMHUS»  HUMEET
npoeCCHOHATIBHYIO HaNpaBI€HHOCTh. YUYEHHMKY, M30paBIIEeMy XMMHUYECKYIO CIEIHaTbHOCTb,
OHa TIOMOXET OBJIQZIETh B COBEPIICHCTBE HEOOXOAUMBIMU IMpUEMaMH  YMCTBEHHOU
JESATEIIBHOCTH, Pa3BUTh TBOPYECKOE MBINIICHUE. BaKHBIM KOMIIOHEHTOM 3JTOrO Ipouecca
ABIISICTCA YMEHUE pPEeIIaTh XMMUYECKHE 3a[aul, TaKk KaK OHO BCEr/a CBSI3aHO ¢ OoJiee CII0KHOU
MBICIUTENIBHON JEATENBHOCTBIO. 711 TeX, KTO CMOXET OBJIAJAETh COJAEP)KAHUEM JTAHHOU
pOrpaMMBbl, pelieHue 3afad He OyaeT BbI3bIBaTh 0COOBIX TpyaHocTel. [Ipouecc perienus
CTaHET YBJEKAaTElIbHBIM M OyAEeT NPUHOCUTH YAOBJIETBOpEHHE, MOJO0OHOE TOMY, KOTOpPOE
NOJY4al0T JIFOOMTENN pas3raJblBaHUs KPOCCBOPIOB. YMEHHE pelaTh 3aJadd pa3BHBAETCS B
nporecce oOydeHHUs, U pa3BUTh 3TO YMEHHE MOXKHO TOJBKO OJHMM IYTEM — IOCTOSIHHO,

CUCTEMATUYCCKU pC€UIaTh 3a/Javuu.

C mnomomipio mporpammbl  «O3afaueHHass XUMHUS» I[IKOJIBHUK NPUOOPETET U  3aKPeruT
MPaKTUYECKHE HABBIKM B pa0OTE€ C BEMIECTBAMU, BBIMOJHSS PA3IUYHOTO YPOBHS CIIOKHOCTH
MpaKTUYECKHE 3a7aHusl. B CBsI3M ¢ 3TUM JaHHYIO TporpaMMy o opMe COAEpKaHMsI U TIpoliecca
MEJAaroru4eckoil JIeATeIbHOCTHU MOXXHO OTHECTH K MHTETPUPOBAHHOMY BHIYy, T.K. OHa
00BeAMHSIET B 11€J10€ 00J1aCTH OCHOBHOTO M JIOTIOJTHUTEIHLHOTO 00pa30BaHUsl.

HoBu3Ha. 3a ocHoBY mporpammsl Obula BeIOpaHa aBTOPCKas IMPOrpamMMa JOMOJHUTEIBHOIO
obpazoBanus 8—11 knaccel «O3amauennas xumuss» C. b. ToJqCTOXHHCKOHN, yUUTES XUMUH,



mejarora JOMOJIHUTENbHOrO oOpa3oBaHusi IeHTpa obOpazoBanust Ne 1475 1. Mocksa,
[DnexTponnsiii  pecypchttp://him.1september.ru/view article.php?1D=201000403]. HoBu3sna
nporpaMmbl  «O3ajayeHHas XUMUS» OCHOBaHa Ha IPOBEACHUU 3aHATUI C HCIIOJIIb30BAHUEM
o0opynoBanus neHTpa «Touka pocta». ITO O3BOJIET CO3AATh YCIOBUS:

- JUIA pacUIMpEHHs] COACP)KaHUS IIKOJIBHOTO XWMHYECKOTO OOpa30BaHMS, - I TOBBIIICHUS

[IO3HABAaTEIIbHOI AaKTHUBHOCTU B CCTGCTBCHHOHaquOﬁ O6HaCTI/I; AJId pasBUTHUA JIMYHOCTU
pebéHka, ero cmocoOHOCTEeH, (OPMUPOBAHHUS M YIOBJICTBOPCHHS COIHMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEI;

- 1A paGOTBI C OI[apéHHLIMI/I IIKOJIbBHUKaMH, OpTraHru3allui UX PAa3BUTHA B PA3JIMYHBIX O6HaCT$IX
00pa3oBarebHON, TBOPUECKOU JEATEIbHOCTH.

[Tpumensist uudpoBbie 1aOOPATOPUH HA 3aHATHUIX MO XUMHUH, YUAIIUECS MOTYT BBIIIOJIHUTH
1a00paTOpHbIE U IPAKTUYECKHE PAOOTHI.

OTanvuTeIbHbIE 0COOCHHOCTH.
[Ipennaraemblii Kypc HOCUT OOy4aroliuii, pa3BUBAIOIIMNA W COLIMAJIHBIA XapakTep, MO3BOJISIET

OpHEHTUPOBATHCS Ha BBIOOP Oynyiel mpodeccuu Bpada, reHeTukKa, buoiora, Koiora.

Anxpecar

[Iporpamma paspaborana juist yyammxcsi 8-11 kiraccoB, KOMMUYECTBO jaered B rpymme — 12-15
yesnoBek. Bo3pact gereil, yuacTBYIOIIMX B peau3alii JaHHON 00pa3oBaTebHON MPOTPAMMBI:
14-18 ner.

O0beM nporpammsbl: 144 gaca

Cpoxkn:

4 rona (36 mecsueB). C yueToM 0COOEHHOCTEH BO3pacTa U ypOBHS MOJATOTOBKHU JeTei
JTaHHasi MporpamMma MOXKeT aJanTUpOBaThCs, HalpuMep: 1 yac B HEJEIN0, CPOK peanusaiuu 4
roja.

B rpymnmel 1-ro u 2-ro roga o0yueHust MOTYyT HabupaTbes 1eTH U3 8—9-X KI1accoB, a TaKKe

CTapuIe 1o Bo3pacry, T.e. yueHuku 10-x u 11-x kinaccoB. B nocneayromux rpynnax (3—4-i

oAbl O6y‘~ICHI/I$I) 3aHUMar0TCA ACTH, Ooiee MOATOTOBJICHHBIC IO JAHHOMY HIPCIMCTY.

Pe:xum 3ansaTuii:
1 gyac B Heento, 36 4acOB B TOM, 3aHIATUS TTO 45SMUHYT.

Ieab 1 32124 NPOrpamMmbI

He.ﬂb: PAa3BUTHC UHTCJUJICKTYAJIbHOT'O U TBOPYCCKOTI'O IMOTCHIINAJIA JIETe Ha OCHOBE
(I)OpMI/IpOBaHI/IH ONCpallOHHBIX CII0CO00B YMCTBCHHBIX JeficTBHI 11O PCHICHUIO TCOPECTHICCKUX

W MPAKTUYCCKUX 3a/1a4 B 00/1aCTH XUMHH.

3agaum:

00yYaroIme:



http://him.1september.ru/view_article.php?ID=201000403
http://him.1september.ru/view_article.php?ID=201000403
http://him.1september.ru/view_article.php?ID=201000403

COBCPHICHCTBOBATH 3HAHHA YUAIIUXCA O THUIIAX PACUHCTHLIX 3a7a4 U AJITOPpUTMaAx UX

peLIeHus,

(bOpMHpOBaHI/IC IMPAKTUYCCKOro YMCHUS IIPH PCIICHHUH SKCIICPUMCHTAJIBHBIX 3a71a4 Ha

paciio3HaBaHHC BEIIIECTB,

MOBTOPEHHE, 3aKPETUICHHNE OCHOBHBIX MOHSITHH, 3aKOHOB, TEOPHil, a TAKKE HAYUHBIX

(baxToB, 00pa3yIOMNUX XUMHUECKYIO HAYKY;

COBEPIICHCTBOBATh YMCHM:A pelIaTh 3a1a4l HHTETPUPOBAHHOIO THUIIA;, PA3BHUBAIOIINC!

pa3BUBATh JIOTHYECKOE MBIIUICHUE YYALIUXCS MPU PEHICHUH 337324 C HECTaHJapTHBIMHU
(bopMyIMpOBKaMu;

Pa3BHBATh CAMOCTOSITEIBHOCTh, YMEHHE TIPEO0JIEBATh TPYIHOCTH B YUCHHH; * Pa3BUBATh
NPAaKTHYECKHE YMEHHUS yYallUXCs MIPU BBIMOJHEHUH MPAKTHUYECKUX SKCIEPHUMEHTAIBHBIX
3ajay;

pa3BHBAaTb HABBIKH CaMOCTOSITEIIbHOM pa6OTLI u y‘IC6HO'KOMMYHI/IKaTI/IBHBIe YMCHU.

BOCIIMTATCJIbHBIC!

co3JaBaTb IICAArorvd4cCKux chyauHﬁ YCIICHIHOCTH JI  IMOBBIIICHHA CcOOCTBEHHOI

CaMOOIICHKH U CTAaTyCa y4JalluXcCd B rjiazax CBEPCTHUKOB, II€JaroroB u pO)IHTGJ'IGﬁ;

dbopMHUpOBaTh MO3HABATEIbHBIE CIOCOOHOCTEM B COOTBETCTBHU C JIOTUKOW Pa3BUTHS

XMMHUYECKON HAyKH, ® COAEHCTBOBATH B MPO(OPHUEHTALINH IIKOIbHUKOB.

CoaepxaHue nporpaMmmsl

YUYEBHO-TEMATHYECKHWH IIJIAH

Nen/ HaumeHnoBanue pasjiena, TeMbl OO0muii 00bem B yacax | @opma
i Bcero | Teop | [lpakr | arrecTauun/
us HKa KOHTPOJIsA
1 200 o6yuenus
1 BBoaHoe 3ansiTue. 1 1
3agauu U3 CTAKAHA ¢ PACTBOPOM. 10 3 7
2-3 Brruncnenue maccoBoil 0iHM pacTBOpeHHOTO| 2 1 1 COCTABJICH U
BEIIleCTBA B pacTBope. [IpouenTHas 3a/1a4 1o
KOHIIEHTPAITHS. JAHHOU TeMe;
4-6 Pacuetsl, cBsI3aHHBIE C MOJISIPHOM 3 1 2
KOHILICHTpauuen
7-10 | Ilepexon oT OJTHOTO BUJA 4 1 3
KOHILICHTPALUH K IpyroMy.
11 NunuBuayanpHas KOHCYJIBTAIIHS 1 1
3aKoHbI NPUPOJBLI B MUPe XUMUH 15 3 12




12-13 | Tpenaxxep pacueroB 1o ¢popmyiie BemecTsa. | 2 1 1 OO6cyxnen ne
14 Bprunciienue oTHOWIEHHMH — Mace 1 1 anro-
JJIEMEHTOB B BEIIECTBE PUTMACOCTaBJICHHS
15 Ompenenenue  MaccoBoi  jgonu  xumude 1 1 3a/1a4 MO JaHHOM
5JIEMEHTA B BEIECTBE Teme, ydactue B
16 Pacuer maccel anemeHTa 1mo u3BecTHOM Macce| 110.01 1 OHHMHI'/IaHe o
BEILIECTBA, COJICPKAIIETO JAaHHBIM 3JIEMEHT EEE::I;HW [
17-18 | Beiunciienne wmacchl BemecTBa 1Mo Macce 217.01 2 KOHCYJTHTA. TTHH
3JIEMEHTa B HEM 24.01
19 Brrunciienue koanyecTBa BEIECTBA IO €TI0 131.01 1
Macce
20 Pacuer MaccChl 110 HU3BECTHOMY 107.02 1
KOJIMYECTBY BEIICCTBA
21-23 | Pacuer mpocreiinieid ¢popmyinbl Bemectsa mo | 314.02 | 1 2
MAaCCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHEHUHU 21.02
28.02
24-26 | PacyeT ymcia 4acTHIl 110 €0 Macce, I0 30703 |1 2
KOJIMYECTBY BEIIECTBA UJIH MO 00BEMY. 14.03
21.03
O3anavyeHHbI€e Ta3bl. 8 2 6
27-28 | OnpeneneHne OTHOCUTEILHOM IJIOTHOCTH Ta3a | 228.03 | 1 1 COCTaBJICH
04.04 usl 337129 Ha
JaHHYIO
29 Belunicienne  OTHOCUTENBHOM MoueKymspHo| 111.04 1 Temy;
MacChl IO €0 OTHOCUTENHHOM MI0THOCTH y4acTHe B
30 Omnpenenenne Maccel ra3000pa3Horo BemecTsa mo| 118.04 1 oJIMMnuane
ero 00bemy. MossipHbIi 00beM ra3oB O XMMUH,
31 Beruucnenmne odbema razoobpa3Horo BemiecTBa 1mno| 125.04 1
€ro mMacce, Mo KOJIM4eCTBY BEIIeCTBA
32-33 | Omnpenencarie GopMyIbl BEMIECTBA MO MAacCOBBIM | 216.05 | 1 1
JIOJISIM 3JIEMEHTOB M OTHOCUTEILHOU IJIOTHOCTH 23.05
raza
34 NHauBuyanbHas KOHCYJIbTALIMS 1 1 Konxkypcest
35-36 HTorosoe 3ansiTue 2 2 «Osanae
Apyray,
«HTENNeKT
YyaJIbHBII
Mapahon.
Hroro 3a 1 rox o0yuenus 36 9 27
Nen/mm HanmenoBanue pa3gena, TeMbl OO0muii 00bem B yacax | ®opma
Bcero | Teop | IIpakr | arrecranuu/
us HKa KOHTPOJIsA
2 200 o0Oyuenus
1 BBoaHoe 3ansiTue. 1 1
O3a1avyeHHbIe HeOPraHUYeCcKHe BellecTBa. 20 7 13
2-3 Breruncnenne wmaccel  (KonMdYecTBa  BEIIECTBA) | 2 1 1 Camocrosite
NPOAYKTOB pEaKIud IO Macce (KOJIMYECTBY T:Had paboTa
BEIIECTBA) MCXOAHBIX BEIIECTB. 1o cocTareHt




4-5 Brrunciaenue oObema ra3oB IO M3BECTHOM Macce | 2 2 10 337149 1
(KOJIMYECTBY BELIECTBA) OJHOTO U3 BCTYIAIOIIHUX oQopmeH 10
. HX Ha
B PEAKIIMIO WJIM TOJTYYaIOIIUXCs B pe3yibTaTe e KapTOUKaX AT
BCIICCTB. HCIIOIb30BaHUS
6-7 Pacuer 00LEMHBIX  OTHOILIEHHWH  Ta30B ol 2 1 1 Ha ypokax
XUMHUH.
XUMHUYECKHM YPaBHCHUSIM
8 PacueTsl 10 TEPMOXUMHUYECKUM YPaBHEHUSIM 1 1 TMoaroTosKa u
9-11 | PacyeTsl MO XUMHUYECKHM YPaBHEHHSIM, €CIIM OJHO| 3 1 2 ydacTue B
U3 pearupyronmx BEIEeCTB B H30BITKE ONMMIHUAJIE IO
12-13 | Onpenenenue MaccoBOi MM 0OBEMHOM 10IH 2 1 1 XAMHH.
Hammcanune
BBIXO/Ia TIPOYKTA. S
14-15 | Beiuncnenne wmaccbl uiaM  o0beMa TPOAYKTa | 2 1 1 NPOBEICHHIO
peakuu 1O U3BECTHOM Macce WIH 00beMy HeJICITH XUMHH
HWCXOJHOI'O BEIECTBA, COAEPKAIIETO IPUMECHU B IIKOJIC.
16-18 | Haxoxnaenne Maccbl (KOJIMYECTBa  BEIECTBA,| 3 1 2
00BbemMa) MPOyKTa peakluu MO UCXOTHOMY
BEIIECTBY B PacTBOpPE
19-21 | HaxoxzaeHue Macchl MPOAYKTa peakiuu Mo macce| 3 1 2
HCXOJIHOTO HEOPTraHWYECKOT'O BEIIECTBA C
MPUMECSIMH
OxucanTesb - OH «<rpaduTes by ) 2 3
22-23 | [IpuMmeHeHrne MeTo/a IIEKTPOHHOTO Oananca st | 2 1 1
COCTABJICHUSI YpPaBHEHUU
OKHCJINTEIHLHOBOCCTAHOBUTENLHBIX
peakuu.
24-26 | [Ipumenenue meTona MOJypeakuui st 3 1 2
COCTaBIICHUS YPaBHEHMIA
OKHCJINTENHLHOBOCCTAHOBUTENLHBIX
peaKIuu.
OT 01HOT0 HEOPTraHUYECKOT0 BelllecTBa K 5 1 4 Odopmiern e
CTCHIOOB
ToOMY.
APY y «Pemukpocc
27-29 | HaxoxnaeHne Macchl  (KOIMYECTBA  BEIIECTBA,| 3 1 2 BOPI 13
o0BeMa) BelecTBa Mo IemoYKe MpeBpalieHui KPOCCBOPJIO B,
30-31 | OcymiecTBiICHHE IIETIOYKHA TIPEBPAICHHMA, pelieHue | 2 2 COCTABJICHHbIX
o CTbMU
10 HEel SKCIIEPUMEHTAIBHBIX 33124 A
CaMOCTOSTECJIb
HO.
AHanuTHYecKas JadopaTopus. 4 1 3
32-35 | Pemenne 3amad Ha Ka4eCTBEHHOE ompejerncHue | 4 1 3
KaTHOHOB Y aHMOHOB HEOPTaHUYECKUX BEIECTB
36 Hrorosoe 3anstue 1 1
Hroro 3a 2 rox o0yuenunst 36 11 25
Neni/ | HaumenoBaHme pa3iena, TeMbl O6muii 00bem B yacax | Popma




n Bcero | Teop | IIpak | atrecTanmum/
us THKa | KOHTpOJIS
3 200 oOyuenusn
1 BBoaHoe 3ansaTue. 1 1 Cocrasnenu e
3aaa4 u
Heun3BecTHOE OpraHuvecKkoe BemecTBo 5 2 3 yqicme .
2 Haxoxxnenune MonexynspHoi ¢hopmyisl BemecTa | 1 1 KOHKYypCe
[0 MAacCOBBIM JIOJISIM BXOJSIIMX XHMHYECKUX «O3anaub
|
3JICMEHTOB. Apyra:»
34 [H i 2 1 (1 |
- aXOXKJCHHE MOJICKYJISIpHOW (hOPMYIIBI BEUIECTBA HHTEpECHBIX
110 OTHOCHTEJIBHOM IJIOTHOCTH JTAHHOTO BEIECTBA janau s
0 KaKoMy-JIn0o ra3y cobopHuKa
5-6 | HaxosmeHue MoJeKy/lIspHOiH (GopMynsl raza mo | 2 1 1 «Osanasenn
asg XUMUs 11
Macce IPOJYKTOB CrOpaHust {OHBIX
XHUMHUKOB»
O3anayeHHbIe OPTaHUYECKHE BellleCTBA 9 3 6 Hoxaroroska
7-9 | Haxoxnmenne Maccel  (KonuduectBa, oObema), | 3 1 2 YHAIHMHICA
IUIaKTHYEC
MPOAYKTOB pEaklIUu IO Macce (KOJIHYECTBY, <Oro
00bEMY) UCXOJIHBIX BEIECTB,C y4aCTHEM Matepuana;
qaCTUuc B
OpPraHUYECKUX BEIICCTB Y 9
IIKOJIbHOU U

10-12 | HaxoxxaeHue NpoayKTOB PeaKLHUH, €CIH U3BECTHBI | 3 1 2 MYHHIHITATO

Macchl 2-X UCXOJIHBIX BEIIECTB (3a/1a4u Ha TMMITHAZE;
COCTaBJICHUC
n30bITOK),C Y4aCTHEM OPIaHUYECKUX BEILECTB; —_—

13-15 | Haxoxaenne Maccel Wi o0ObeMa TPOJYKTOB | 3 1 2 XUMHUH TS
peakuu 1O M3BECTHOM Macce uiu o0BeMy MHTCIICKTYa
MCXOMHOTO BEIIECTBA, COAECPKANIEH IIPHMECH,C “"Hog)

Mapa@oHa
y4acTHEM OPTaHUYECKUX BEIIECTR. P
Or oaHoro opranuyeckoro BemecTBa K| 10 3 7 Cocrasienn e
OCIIOYCK
romy.
al y = [IpEBPALLEHU

16-19 | OcyuiecTBiIeHHE LIETIOUYKH NPEBpaIleHUH, pemenue | 4 1 3 i "

10 Hel DKCIIEPUMEHTATBHBIX 3a/1a4 obCyskIeHHe

20-23 | OcymectBnenue [IETIOYKH npeBpamieHui, | 4 1 3 palHOHAbH
CBSI3bIBAIOLIEH OpPraHUYEeCKME U  HEOPraHUYeCKue BIX C1I0CO00B
BEIECTBA. fiepexona.

24-26 | HaxoxaeHne XapaKTepUCTUK BEIIECTBA 10 3 1 2
[[EMOYKE MPEeBPAICHHA

OpraHuyecKkne BeleCTBAOKHCISIOTCS U 5 2 3 Odopmenn
BOCCTAHABJIMBAIOTCSI. e THUJIAKT.
Marepuajia:

27-29 | IlpumeHeHne MeTozia 3JIeKTPOHHOro OamaHca | 3 1 2 KapTOYKH c
I coctaBineHus  ypaBHeHudn OBP ¢ 3a/laHHsAMH,
y4acTHEM OPTaHUYECKUX BEIIECTB. COCTABILKPO

” CCBODJIOB.

30-31 | [I[pumeHenne MeTOJa TONYpPEaKuud s | 2 1 1
coctaBiieHusi ypaBHeHnii OBP ¢ yuactuem
OpPraHUYeCKUX BEIICCTB.

AHajguTHYecKasi JabopaTopusi. 5 2 3

32-35 | Pemenne skciepuMEHTANIBHBIX 3a71a4 Ha 5 2 3

OTIpeieICHNEe OPTaHMYECKUX BEIICCTB B




pacTBope

36 Hrorosoe 3ausiTne 1 1
Hroro 3a 3 roa o0ydyenust 36 13 23

Neni/n | HanMeHoBaHue pa3jiena, TeMbl OO0uuii 00bem B yacax | @opma

Bcero | Teop | IlpakT | arrecranuu/
us HKa KOHTPOJIA
4 200 oOyuenusn
1 BBoaHoe 3ansiTHe. 1 1
OT BOIOpPOAA 10 KCEHOHA. 2 1 1 Cemunap «OT
2-3 Hanmcanue »snekTpoHHBIX © Tpaduyeckux| 2 1 1 HaTpHUst 10 aproxHa»
(GopMyIT aTOMOB ¥ HOHOB 3JIEMEHTOB
O3axayeHHasi CKOPOCTb XMMHUYECKOM 6 2 4
peakuuu. O3aayeHHOe XUMHYECKOe
paBHOBecHe.

4-5 PacdeTsl cKOpPOCTH peakuuu MO M3MEHEHUsM| 2 1 1 Hoxaroroska "
KOHIICHTpAIHit BEILIECTB, JIaBJICHUS, yqacrne B
TeMIepar B oJiuMIInaac 10

p yp XUMHH.

6-7 OmnpeneneHne KOHCTaHThl paBHOBECHS 2 1 1

8 Pemenune 3amad Ha CMEIICHHE 1 1

XMUMHUYECKOTO paBHOBECHSI.
9 BoinonHenue skcepuMeHTalIbHON padoThI 1 1
«PacTBOopuMBIE» 3a1aUK 4 4

10 Beruucnenne mMaccoBoi J01M pacTBOpeHHoro| 1 1 Hpurorosne nue
BemecTBa B pactBope.  [IpomeHTHas paccona 1

cupona
KOHIIGHTpPALUSI. y
- OIIpeJIeNICHH O

11 Pacuersi, CBSI3aHHBIE c MoJIsIpHOH | 1 1 KOHTIEHTPAIL HIL.
KoHIeHTpauueil. [lepexon oT ogHOro BUAa
KOHIIEHTpPALU K Jpyromy.

12 Pemenue 3anay Ha cMeIMBaHNe PacCTBOPOB 1 1

13 BrinonHenue skcrepuMeHTaaIbHON paboThI 1 1

3aaum ¢ XMMHYeCKOro MPON3BOJACTBA. 4 2 2 CooOwenus
14-15 | Pemenue 3a1a4 Ha TUITUYHbIE TPUEMBI 2 1 1 YHAUIHXCA O
BaXHCUIITUX

MIPOMBITIIJICHHOTO MTOJTyYeHHsI aMMHaKa
XUMHNYECCKUX

16-17 | Pemmenue 3a1a4 Ha TUTTUYHBIE IPUEMBI 2 1 1 TPOM3BOJCT Bax
MPOMBIIIJICHHOTO MOJIy4YeHHs CEPHOI BEIIECTB.
KHCJIOTHI.

O3agad4eHHBIEMETAJLIbI 5 2 3
18-20 | Pemrenne 3amad  Ha OCHOBHBIE CBOIcCTBa| 3 1 2 CocrasneHu
METAJIJIOB. BBITIOTHEHHE YKCIEPUMEHTATIBHON ¢ "
penakTupoBa
paboThI
HHUC 3aaa4 11
21-22 | Dnektponus 2 1 1 cGopHHKa
O3agayeHHbIEHEMETAJLIbI 4 1 3
23-24 | Pemierve 3amad = Ha ~ OCHOBHBIE  CBOY 2 1 1




HEMETAJLJIOB.
25-26 | BrelmmotHeHHE SKCTIEPUMEHTAITBHOM pabOoThI 2 2
O06o001meHue 8 2 6
27-29 | KomOuHUpPOBaHHKIC 3aJaun no| 3 1 2 Cocrasnenu e
HEOPraHMYECKOW U OPraHUYECKOW XUMHUHU OKCTICPUMCHTANIBHBIX
30-31 | TecroBrIe 3aaHus o 2 2 3anat, ux satura u
. o BBIITIOJIHCHUEC
HEOPTaHUYECKOMI Y OpraHu4ecKon CmoTpanany
XUMUU i
32-35 | 3agaHus MOBBIIICHHOTO YPOBHS CJI0KHOCTH 3 1 2
35-36 Hrorosoe 3ansiTHE 2 2
Hroro 3a 4-ii rox o0yuenus 36 13 23
Hroro 3a 4 rona o0yvyeHus 144 46 98
Conepxanue
1 200 00yuenusn

BeonHnoe 3ansaTHe.Teopernyeckass yacTh: 3HAKOMCTBO C IIPOIPaMMOil, CTPYKTYpOH U 3aadaMu
1-ro roma oOyuenus. Onpenenenue pexxuma 3aHsaTuil. [IpoBeneHrne MHCTPYKTaka MO TEXHHUKE
Oe3omacHOCTH NpH paboTe ¢ XUMHUUYECKHMH BELIECTBAMU U B KAOMHETE XUMHUHU.

3agaun M3 crakaHa ¢ pacTBOPOM.OCHOBHBIE NPUHIMIBI OGOPMIICHHUS 3a7a4 MO0 XUMUU.
Metonuka pemeHdsl 3aJad Ha BBIYKCICHHS MAacCOBOW JIOJM PACTBOPEHHOTO BEIIECTBA B
pactBope. Buabl KOHUEHTpalMi: NOpOLEHTHas W MojsipHad. llepexom oTr omHOro BHAA
KOHIIEHTPALUU K IPYyromy.

IIpakmuueckas yacmy: peLICHUE 3a]a4 10 TaHHOW T€ME; IPUTOTOBJICHHE PACTBOPOB C 33JIaHHON

KOHHCHTpaHHCﬁ IIyTEM BbIITapUBaHUA, pa36aBJ’ICHI/IH, ,Z[06aBJ'IeHI/IeM pacTBOpUMOTO BEIICCTBA.

3aKoHbI MPUPOALI B MUPe XUMHUH. MeToIrKa peleHns 3a/1a4 Ha HaX0XKIEHHE OTHOCUTEIBbHON
MOJ'IeKy.]'ISIpHOI\/’I MacCChbl, Ha BBIYUCIICHUC OTHOIIEHWH Macc DJIEMEHTOB B BEUICCTBE, Ha
oTpeielIeHne MacCOBOM J0JIM XUMHUYECKOTO JIEMEHTA B BEIIECTBE, HA HAXOXKJICHHE KOJIUYECTBA
BEIIECTBA MO €ro Macce W HaoOOpOT, Ha BBIBEACHHE MpocTeiineld (GopMyibl BellecTBa IO
MacCOBBIM JIOJISIM JIEMEHTOB B COEAMHEHHUH, HA pacyeT Yucia CTPYKTYPHBIX €IMHUI] [0 Macce,
KOJIMYECTBY BEIIECTBA UIIH 00bEMY.

Ilpakmuueckasa uacms.pellileHUEe THUIIOBBIX 3a7lad Ha JAaHHYIO TeMmy; OQoOpMIIeHHE 3ajad;
00CY)XIeHNE PallMOHAIBHBIX CIIOCOO0OB PENICHNS.

O3anauyennsble ra3pl. MeTouKa pemieHus 3a7ad Ha ONpeAeTieHHe OTHOCHUTEIHHON IIOTHOCTH
raza M HaxOXJEHHE M0 HeW OTHOCHUTEIHLHON MOJEKYJISIPHOM MacChl. MOJSpHBIM 00BbEM Tra3oB.
Hopmaneneie ycnoBusi. [IpuHIMITBI pelieHHs 3afad Ha: OINpEIesIeHHE MAacchl Ta3000pa3HOTo
BEIIIECTBA 1O €ro o0beMy, MPU HOPMAIBHBIX YCIOBHUSX; BBIYMCICHHE 00BEMa razoo0pa3zHOro
BEIIECTBA II0 €ro KOJHUYECTBY; oOmpenaeieHue (opMysbl BeIIeCTBA IO MAacCOBBIM JOJSIM
3JIEMEHTOB M OTHOCUTEIBHOM IJIOTHOCTH rasa.




Hpaxmuuecxaﬂ yacms. HaxXO0XIACHUC U O6CY>KI[€HI/IC pallnOHaJIbHBIX CII0CO00B pelicHud 3aaa4.
CocraBnenue 3aJa4 110 TeMaM 1-ro roaga O6y‘ICHI/I$I H UX 3al1uTa.

Hrorosoe 3ausaTue. O600meHne MaTepuana. OOCYKICHHUE U MOIBEICHUE HTOTOB KOHKYPCOB.

2 200 o0yuenus

BBoaHoe 3aHsiTHe. 3HAKOMCTBO C IIPOTPaMMOil, CTPYKTYpOH U 3afadyamMu 2-TO roja oOy4eHHUs.
Onpenenenue pexuma 3aHsATHN. [IpoBeneHHEe HMHCTPYKTaXka MO TEXHUKE OE30MacCHOCTH IPH
paboTe ¢ XMMHUYECKMMHU BellecTBaMU M B KaOuHere xuMuu. [loBTOpeHue H3y4yeHHBIX paHee
METOJIOB, CITIOCOOOB U MPUEMOB PEIICHHUS 3a/1a4.

O3aavyeHHble HEOPraHWYecKHe BellecTBA. (3a7a4u Ha M30BITOK OJHOTO M3 BEIIECTB, BHIXOJ
MPOJIYKTa, MPUMECH W PACTBOPHI). MeTonuka penieHust 3a1ady M0 XUMHUYECKUM YpPaBHEHUSIM.
Haxoxnenne wmaccel (KOJWYECTBAa BEIIECTBa, OOBbEMa) MPOJYKTOB pEAKIMH IO Macce
(KomMYecTBY BelIecTBa, 00ObEMY) MCXOJHBIX BELIECTB. 3aKOH OOBEMHBIX OTHOIICHUU Tra3oB U
NPUMEHEHUE €ro MPHU PElIeHUU 3a7ad. TepMOXUMUYECKUE YPaBHEHMSI W THIbI 337a4 10 HHM.
HaXO)KIleHI/IG MacCChbI HpOIIYKTOB peaKHI/II/I, €CJI1 HU3BCCTHBI MACCHhI ABYX UCXOOHBIX BCIICCTB
(3amaun  Ha w30bITOK). OmpenerneHne MaccoBOW Wik OOBEMHOW JIONHM  BBIXOJA
nponykra.Haxoxnenue maccel Wiaum o0bema MPOAYKTOB PEAKIUM IO H3BECTHOM Macce WIH
00BeMy HCXOIHOTO BEIIECTBa, COJepKaliero mnpumecu. HaxoxaeHue macchl (KOJIUYECTBA
BelecTBa, 00beMa) MPOAYKTa pEaKlUu MO MUCXOJHOMY BEIIECTBY, HAXOASIIEMYCs B pacTBOpE.
Ilpakmuueckas uacmy: pelieHUE 3a7a4 MO JAHHBIM TeMaM; COCTAaBJICHHE aJITOPUTMA PEIICHUs
ATUX THUIOB 3a7a4; CaMOCTOSITeNIbHas paboTa MO COCTaBIICHHUIO 3a7ad M O(OPMIICHHIO UX Ha
KapTO‘-IKaX JJIs1 UCITOJIB30BAHUSA HA ypOKax XUMUH.

Oxucanresb - OH «rpadurenb». PaccraHoBka Ko3()(PHUIMEHTOB B pEaKUMSIX C y4acTHEM
HEOPraHMYECKUX BELIECTB METOAAMU JIEKTPOHHOIO OajlaHCa U MOJTYPEaKIUi.
IIpakmuueckas ~ yacmv:0TpaOOTKAa  HABBIKOB 10  PACCTAHOBKE  KOX(QQOUIMEHTOB B

OKHCJIUTCIIBHOBOCCTAHOBUTCIIBHBIX PCAKIHAX C YHACTHEM HCOPIraHUUCCKHUX BCIICCTB.

OT 0xHOr0 HEOPraHM4ecKoro BemecTBa K Apyromy. OCHOBHbIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUN M MX XUMHUYECKUE CBOWMCTBA, CrIOcOOBI momyueHusi. CrocoObl mepexoia OT OAHOTO
KJIacca K JPYyroMy C MOMOIIBIO Pa3IMYHBIX XMMUYECKUX peakiuil. MeToanka pemeHns 3aaad ¢
WICITOJIb30BAaHNEM «IIEMTOYKH ITPEBPAILCHUIN.

HpakmuquKaﬂ yacmbsp. PCUICHUC 3ala4 Ha «UCIOYKH HpeBpaIlIeHHfI» N HaAxXO0XICHHC MaCChl

(komuYecTBa BelecTBa, 00beMa) BEIIECTB.

AnanuTudeckasi Jaboparopusi. KauecTBeHHbIE peaklMM Ha KaTHOHBI: BOJOPOAA, aMMOHUS,
cepebpa, JIUTHS, KaJius, HaTpus, KaJIbIHs, Oapwusi, meau(1D), sxenesza(ILIII),
amromMuHus. KauecTBeHHbIE pEakiMd Ha aHWOHBL: XJIOPHA-WUOH, CYib(aT-HOH, HHUTPAT-HUOH,
docdar-uoH, cyabdua-uoH, KapOOHAT-UOH, XPOMAT-UOH, TUAPOKCUA-WOH. [IpaBuia TexXHUKH
0e30MacHOCTH MpU PadboTe ¢ XUMHUIECKUMHU BEIIECTBAMH U MPU padb0oTe B KAOMHETE XUMUH.
Ilpakmuueckass uacmv:peuieHUE SKCHEPUMEHTANBHBIX 3a7ad Ha OMNpElIeNieHUE BEIIECTB B
pacTBope, C TIOMOIIBI0 KAa4eCTBEHHBIX peakuuid. [lombop 3aHMMATENbHBIX OIBITOB IS
XUMHYECKOro Beuepa, ux orpabotka. [IpoBenenue Beuepa «YauBUTENbHas XUMHsI!» U €ro
ananu3. CocraBieHre cOOpHUKA 3a71a4 110 HEOPTaHUYECKON XHUMUH.



Hrorosoe 3ansatue. O6o6menne marepuana. Iloxasenenne uroro. OOcyxneHue cOOpHUKA
33124 110 HEOPTaHUYECKON XUMHH.

3 200 oOyuenus
BBoaHoe 3ansaTHe. THCTpyKTaX 10 TEXHUKE OE30MaCHOCTH. 3a/1a4l TPETHETO rojia 00ydeHusI.
Temaruka 3aHaTHil. B3auMOCBSI3b HEOPTAHUYECKOM XUMUU C OPTraHUYECKONM XUMHUEH.
Opranuueckue BELECTBA.

Hpaxmuuecxaﬂ uacmos. CEMHUHAP «XuBas n HexxUBas [mpupoaar».

HeusBecTHoe opranuyeckoe BemecTB0.CocoObl HaXOXKICHHs MOJIEKYJISIPHOH  Macchl
BEIIECTBA: I10 MACCOBBIM JIOJSIM BXOJSIIMX XHMHMYECKMX 3JEMEHTOB; IO OTHOCHUTEJIBHOM
IUIOTHOCTHU JAHHOT'O BEIECTBA [0 KAaKOMY-JIM00 ra3zy U MpoJayKTaM CropaHusl.

Ilpakxmuueckas yacmp: pelIeHUE 3a1a4 Ha HAX0XKICHHE MOJICKYJISIPHON (hOPMYJIbI BEIIECTBA.

CocraBneHue 3aJa4 Hu ydactue B KOHKYpPCC «O3az[aqb L[pyra!»
OT60p HHTCPCCHBIX 3aaa4 IJId C60pHI/IKa «O3a)1aquHa;1 XUMUA 1A FOHBIX XUMHKOB.

Oaanaqeﬂmﬂe Oprammv4eCKue BelieCTBa. Ocobennoctu MNPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ C
Y4aCTUEM OPraHNUYCCKUX BCIICCTB.

Ipaxmuueckas yacmy: pelIeHNE 3314 10 XMMUYECKUM YPABHEHUSM C Y4aCTHEM OPraHMYECKHUX
BEIIECTB Ha HAXOXJEHUE Macchl (KOJMYECTBa, 0OBEMa), MPOAYKTOB pPEAKIMU IO Macce
(xomuyecTBy, 00BEMY) MCXOJHBIX BEIIECTB; HAa HAXOXKJIEHUE IPOAYKTOB pEaKIHUH, €Clu
M3BECTHBI MAacChl 2-X UCXOJHBIX BEIIECTB (3a/1auM Ha N30BITOK); HAX0XIEHNE MacChl WM 00beMa
IPOAYKTOB PEAKIMHU IO M3BECTHOW Macce WM 00BEMY HCXOJIHOTO BELIECTBA, COAEprKallen
IIPUMECH.

[ToaroroBka y4amuMmucs IHUIAKTAYECKOTO MaTepuana; y4acTUe B IIKOJbHOW M TOPOACKOU
OJIUMITMAJIaX; COCTABJICHHUE 3aJaHUH 110 XUMUH [T MHTEJUIEKTYyaJIbHOro MapagoHa.

OT 0IHOT0 OPraHNYECKOr0 BelIeCTBA K IPYromy.

OCHOBHBIE KJIaCChl OPraHUYECKUX COCTUHEHWH. XWMHUYECKHE CBOMCTBA M OCHOBHBIC CIOCOOBI
NOJTy4eHHs OpraHMYecKuX BemecTB. OCHOBHBIE CIIOCOOBI MEPEeXoaa OJJHOTO Kilacca K JPYroMy.
I'emeTnueckas CBA3b OpPraHU4YC€CKUX BCUICCTB C HCOPIraHMYCCKUMU BeHIeCTBaMI/I.HYTI/I nepexoga
OT OpPTraHUYCCKUX BECIICCTB K HCOPraHNYCCKUM.

HpakmuquKaﬂ yacmos. OCYIICCTBIICHUC LCIIOYCK HpeBpaH_IeHI/Iﬁ U pCHICHUC TI0 HUM 3aJad.

CocraBieHue OECIIOYCK npeBpameHI/Iﬁ u O6Cy>KIICHI/IC palOHaJIbHBIX CII0CO00B nepexona.

Oprannyeckne BelleCTBAOKUCIAIOTCS U BOCCTAHABINBAOTCA. OCOOEHHOCTH OKUCIUTENHHO-
BOCCTAaHOBUTCIBbHBIX pCaKknuu C y4aCTuEM OpTraHU4YCCKUX BCIIIECTB. PaccranoBka
KOd(PUIIMEHTOB B HHUX METOJlaMU DJEKTPOHHOTO OajmaHca W METOAOM TOJypeaKIuii.
Ilpakxmuueckas yacms: paccTaHOBKa KO3(DPUIIMEHTOB B YpaBHEHUSAX C YJaCTHEM OPTaHUYECKUX
BEIIECTB;  COCTaBJICHHE  OKUCIMTEIbHO-BOCCTAHOBUTENBbHBIX  peakuuid.  OdopmieHue

JAUIAKTHYCCKOI'0 MaT€puraia: KapTOYKH C 3aJaHUAMU, COCTABJICHUE KPOCCBOPAOB.



AHanuTudeckasi Jadoparopusi. KauecTBeHHbIE peakIMM Ha ajJKaHbl, HENPECIbHbIC
YIJIEBOAOPOAbI, OJHOATOMHBIE TMpEAENbHBIE CIHPTHI, MHOTOATOMHBI CHHPTHL, (PEHOIBI,
QIBJICTU/IBI, KapOOHOBBIE KHCIOTHl (OCOOEHHOCTh MYpPaBBUHON KHUCIOTHI), OCJKH, IKHUPBHI,
YIJIEBOJIBI.

Ilpaxmuuyeckas yacms: pelieHHE SKCIEPUMEHTAIBHBIX 337ad Ha OMNpPEIECIIEHHE OpPraHUYeCKHX
BEIIECTB B pACTBOpPE; MOJIyUYE€HUE MbLja B TAOOPATOPHH.

Pa3paboTka nporpaMMbl U ydyacTue B Beuepe 3aHUMATEIbHON XUMUHU.

HroroBoe 3anaTuHe. O000OIIEHNE MaTepHana IO PEIICHUIO 3aJad C y4aCTHEM OPTaHHYECKHX
BEILIECTB.

Hpaxmuuec:caﬂ yacms. O6CY)K,[[€HI/I6 C60pHI/IKa 3ajJa4 110 opraHqucxoﬁ XHUMHHU U €0 3alIuTa.

4 200 oOyuenusn
BBoaHoe 3ansTHe. IHCTpyKTax 1Mo TeXHUKE 0€30mMacHOCTH. 3a1auu 4-0ro rojga oOydeHus.
Temaruka 3anstuii. [IpodopuenTanus.

HpakmuueCKaﬂ yacmb. BRIABJICHUE 3HAHUN U YMGHI/Iﬁ 110 PCIICHUIO 3aaa4.

OT BoOpOJA 10 KCEHOHA. DIEKTPOHHbIE U rpadudeckre GopMyIbl aTOMOB U HOHOB, OOJIBIIMX
¥ MaJIbIX TIEPHO/IOB.

Ilpakmuueckas yacms: HaUCaHWE AIIEKTPOHHBIX U TpaHUuecKux (GopMya aTOMOB U HOHOB,
0OJBIIMX M MallbIX MEpHoioB; ceMuHap «OT HaTpus 10 aproHa» (MHTEpecHble (AKTBI O
XUMHUYECKHUX IJIEMEHTaX ).

O3agavyeHHasi CKOPOCTh XUMHYECKOH peakuun. O3ajaveHHOe XUMHYECKOe
paBHOBecHe./[pakmuyeckas yacmy: PEUICHUE 3a/1a4 HA ONPEICIIEHNE CKOPOCTH PEAKIIUU 110
U3MEHEHUSAM

KOHILICHTpALlUU BEILECTB, JaBJICHUHU, TEMIIEPATYPBI; HA ONIPEICIICHUE KOHCTAHTHl PABHOBECHS; Ha
CMELIEHNE XUMUYECKOTO PABHOBECHS, IIyTEM U3MEHEHHSI TEMIIEPATYPHI, JABICHUH,
KOHIICHTpAIUi BEIECTB, IEHCTBUE KaTaIN3aTopa.

BrimonHeHne skcrepuMeHTaabHOW padoThl, MOKa3bIBAIOILIEH, YTO BIMSHUE PA3IMUHBIX YCIOBHMA

CIIOCOOHO U3MEHSATH TEUCHUE XMMUYSCKOM pCaKkmuu.

«PacTBopuMbIe» 3agauM. Buabl KOHIIEHTpaluii: nporeHTHas U MmojsipHas. [lepexon onHoro
BUIA

KOHIIEHTpauuu K apyromy. CMemmuBaHue pacTBopoB. Meroa kpecra. IIpumenenne pactBopoB B
ObITy. [IpMeHeHne pacueToB B )KU3HU.

HpaxmuquKaﬂ yacmos. pCUHICHUC 3a/la4 Ha CMCIIMBAHUEC PACTBOPOB; ICPEXOJ OAHOTO BHIa

KOHIIEHTpaUuii kK Apyromy. [Ipurorosiienue paccona u cupormna OnpeeaeHHON KOHUEHTPALIMH.

3agaun ¢ xumMH4eckoro mpoussoacrBa. CuHrte3 ammuaka. IIpon3BOACTBO CEpHOM KHCIOTHI

KOHTAaKTHBIM CIIOCOOOM.



Hpaxmuuecz«m Yacmv.:  PCIICHHUEC 3ada4 Ha  TUINHAYHBIC TCXHOJOIMYCCKUC  IMPUCMBI
IMPOMBIIIJICHHOI'O IIOJIYUYCHHA AaMMHAKa U cepHoﬁ KHCJIOTBI. COO6I.H€HI/IH ydamuxcsa O
BaKHEHUIIINX XUMHUYCCKHUX IMPOU3BOACTBAX BCHICCTB. HOI[I‘OTOBKa U ydaCTuc B OJIMMIIMAAC I10
XUMUU.

O3anavennbie Metaibl. Metaiel LILIID rpynn rinaBHeIX moarpynm. MeTtamuibl MOOOYHBIX
noarpynn. Mx ¢dusmyeckne M XMMUYECKHE CBOMCTBA, CrocoObl monydeHus. [IpumeHenwue.
Ilpakmuyeckas uacms: penieHHe 3a7ad Ha OCHOBHBbIE cBoicTBa MertawioB. CocraBiieHuEe U

PEAAKTUPOBAHUEC 3a0a4 I C60pHI/IKa

O3anavennbie Hemetawabl. Hemerammer 1V,V,VI VIl rpynn rnaBaeix mnoarpymm. HMx
Gu3HYECKUEe W XUMHUYECKHE CBOMCTBA HEMETAJLIOB, UX CIIOCOOBI TMOJYYCHHUS W MPUMEHEHHE.
OCHOBHBIE COEINHEHMU.

Hpaxmuuecxaﬂ yacmos. PCHICHHUC 3a/la4 Ha OCHOBHBLIC cBoiictBa HeMeTauioB. CocTaBiieHUE U

peAaKTUpOBaHUE 3a7a4 AJis COOpHHUKA

Oo6o0menue. OOCoOmeHNMe U 3akpervieHHe wmarepuana. KoMOMHMpOBaHHBIE 3aJaydl IO
HEOPraHWYECKOM M HEOPraHMYeCKOW XHUMHUHU. TecToBble 3aJaHusd MO HEOPraHUYECKOHM U
OPraHU4YEeCKON XUMHH.

Ilpakmuyeckas wacmv: penieHHWEe KOMOMHHPOBAaHHBIX 3aJad IO OPraHUYECKOH U
HEOPTraHWYECKOW XHMMHH; BBIIIOJTHEHHUE TECTOBBIX 3aJlaHuii; paboTa Ha KOMIIbIOTEpax IO
BBIMIOJTHEHUIO TECTOBBIX 3a/IaHU; cOCTaBleHHEe anbOoma 3amady  «O3ajadeHHas XUMUS».
CocraBnieHre YKCIIEPUMEHTANIBHBIX 3a/1a4, WX 3allUTa U BeIMogHeHne. CMOTp 3HAHUH.

Hrorosoe 3ansaTue. [logseaenue nroros roaa. IloaseneHne HTOroB 3aHATHH 3a 4-¢ roaa.

1.4 Ilnanupyembie pe3yJbTaThl M (POPMbI X ATTECTALUA

[Tocne 1-oro rona oOyuenus 3agauu
U3 CTAKaHa € PAaCTBOPOM.
Obyuarowuecs: OOIHCHbL 3HAMD.

+0 PaCTBOpPE U €0 COCTABHBIX YaCTSIX;

*OCHOBHBIC BHIbI KOHLICHTpaI_II/Iﬁ PacTBOPOB: TIPOLCHTHAA W MOJIAPHAA, *OCHOBHBIC ITYTHU
nepexoaa OT O AHOro Buaa KOHLICHTpaI_II/Iﬁ K IpyroMy, yMmeThb Ux

IIPUMEHSATH B pacyeTax;
*OCHOBHBIE OTPACIN IPOU3BOJACTBA B HAPOJIHOM XO3SIMCTBE, T/1€ IPUMEHSIIOTCS pacueThl Ha

pacTBOpBl. 3aKOHBI IPUPOAbI B MHpPE XHMHH.

*OCHOBHBIE 3aKOHBI W TMOHSATHS XMMHHU: aTOM, MOJIEKyJla, OTHOCHTENbHAas aTOMHas Mmacca,
OTHOCHUTEJIbHAsE MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MAccoBas J0JII XUMHUYECKOTO
AJIEMEHTA B BELIECTBE, HOPMAJIbHBIE YCIIOBHUS, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA, 3aKOH

ABorajipo, unciao ABorazapo; Obyuarowuecs 00NIHCHbL YMEmb:



*YMETh MPOU3BOAUTH PAaCUYEThl HA OINpPEICICHUE MPOIECHTHOW U MOJSIPHON KOHLIEHTpaIui
pacTBopa;

*YMETh  OINpeAesiTh  MacCoBYH  JIOJNIO  PAcTBOPEHHOIO  BEIIeCTBA B  PAacTBOPE;
* YMETh NPOU3BOJAUTH PACUETHI C UCIIOJIH30BAHUEM OCHOBHBIX 3aKOHOB U MOHATHUH.
O3aaveHHbIE ra3bl.

Obyuarowuecs O0INCHbL 3HAMD.

+00 0COOCHHOCTSIX CTPOEHUS ra3000pa3HbIX BEIIECTB; OOyuarwuecs

00JIXHCHBL YMemb:

*TIPOU3BOJUTH PACUYETHl HA OINpPEAeICHINEe OTHOCUTENIbHOM MJIOTHOCTU Ta3000pa3HOro BEIECTBa,
ONpEJIETUB KOTOPYIO BBIYUCIUTH OTHOCUTEIBHYIO MOJICKYJIIPHYIO MacCy

ra3000pa3HOro BEILIECTBA;

*BBIYHCIISITH MAacCy ra3000pa3HOro BEUIECTBA MO €ro 00beMy, MPU HOPMAIBHBIX YCIOBHSX, C
UCTIOJIF30BAaHUEM MOJIIPHOTO 00beMa ra30B U HA00OPOT; *ONpPEAEATh MOJIEKYISIpHbIE (DOPMYJIBI
BEILIECTB I10 MACCOBBIM JIOJISIM XMMUYECKUX

3JIEMECHTOB M OTHOCUTEIBHOM MIOTHOCTHU Ta30B,

¢ COCTABJIATD 3aJ4a4i I10 JaHHBIM TCMaM,

[Tocne 2-oro rona oOyuenus O3axauyeHHbIe

HeopraHu4YecKue BellecTBa.

Obyuarowuecst 00NHCHbL 3HAMb.

0 XUMHYECKHUX PEAKIHSIX, HX BUIAX;

*OCHOBHBIC TPHUHIIMITEI PEIICHUS 3a]1a4 110 XUMUYECKUM YPaBHCHHSIM, HCIIOJIB3Ys 3HAHHUS
MEePBOTO TOJ1a OOYUEHHS;

Obyuarowuecs: O0JIHCHbL YMEMb.

+JICJIaTh BBHIYMCIICHHS 10 XMMHYECKUM YPAaBHEHHSIM Ha HaXO0XKJIEHHE MAacChl (KOJUYECTBA)
IPOAYKTOB PEAKIUU MO Macce (KOJIMYECTBY) BCTYMAIOUIMX B PEaKIUIO0 BEUIECTB U HA0OOPOT;
spelIaTh 3a7a41 M0 XUMUYECKUM YPaBHEHUSIM, B KOTOPBIX y4aCTBYIOT ra3000pa3HbIe BEIIECTBA,
C UCTOJIb30BAaHUEM 3aKOHA OOBEMHBIX OTHOIICHH Tra30B;

*TIPOU3BOJIUTH PACUYETHI [0 TEPMOXUMHUUCCKUM YPABHECHUSIM;

*« IPUMECHSITD METOMKY peLIcHHs 3a1a4d 10 XUMHAYECKHM YPABHCHHSIM,
€CIIi  OJJHO W3 PEarupyrolluX BEUIECTB JaHO B U30BITKE MIIM HEJIOCTATKE; HA BBIXO]

NPOJIYKTa; MPUMECH; PacTBOPHI,

«IIPOM3BO/IUTD BHIIIIE YKA3aHHBIC PACUETHI M0 XUMUYECKUM YPAaBHEHUSM U COCTABIIATH 3a/1a4H,

UCTIONB3Ys 3HAHUSA O CBOWCTBAX HEOPraHWYECKHX BeIlecTB; OKHUCIUTEb - OH «TPAOHTEIbY.

Obyuarowuecs 00NIHCHbL 3HAMb!

+00 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; 00 OKUCIUTEIAX U BOCCTAHOBUTEIIAX;

00 OKUCIUTENBHBIX U BOCCTAHOBUTEIBHBIX Mpolieccax; OOyuarowuecsi OONNHCHbL YMemb:

*OMPEICNATh CTENEeHb OKUCICHUS XUMUIECKUX JIIEMEHTOB,;

spaccTaBiATh  KOOPPHUUHUEHTH B  XMUMHUYECKMX  PEAKUUAX  METOJaMHU  DJIEKTPOHHOIO



OanaHca 1 MoJIypeaxIuii;
*IIPUMEHSATH I[OJyYCHHbIE 3HAHMA B PACCTaHOBKE KOX(PPHUIMEHTOB B OKUCIUTEIHHO-
BOCCTAQHOBUTEINIbHBIX PEAKIUAX C YIaCTHEM HEOPTaHUYECKUX BEIECTB.

OT 0IHOT0 HEOPTAHMYECKOTO BEIeCTBA K IPyromy.

Obyuarowuecs: O0INCHbL 3HAMD.

*XMMHUYECKHE CBOWCTBA M CHOCOOBI IOJIYyYEHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHCHU;

Obyuarowuecs OOINCHbL YMEMb.

+OCYIIECTBIIATH LIENOYKY MPEBPAILCHHA, C YIaCTHEM HEOPraHHYECKUX BEIICCTB;
spelIaTh ¥ COCTABJISITh 33]1a4U I10 IIETIOYKE PEBPAICHHIA;

*BBIJICIISITH TJIABHOE M AaHATTM3UPOBATH IIPH OCYIICCTBICHUH IETIOYKH TPEBPAIICHUN.
AHaJuTHYecKas jJadoparopus.

Obyuarowuecs: OOIHCHbL 3HAMD.

¥ COOTIOATh TMpaBUiIa TEXHUKH OE30MMaCHOCTH MPHU PabOTe C XMMHY BEIISCTBAMHU; o
UMETh TIPEJICTABICHUE O KAYECTBEHHBIX PEAKIMAX U UX IPUMEHEHUU; O0yuarowuecs
00IHCHBL YMEMmb

*IIPOJICIIBIBATh KAYECTBEHHBIE PEAKIIMH Ha OCHOBHBIC KATHOHBI 1 aHUOHBI HEOPTaHMYECKHUX
BCIICCTB;

*[IPUMCHSATDH INOJTYUCHHBIC 3HAHUA ITPU PCHICHUN U COCTABJICHUH 3aJa4 Ha OIPCACICHNEC BCIICCTB
B paCTBOPEC; *BCCTHU HCCICAOBATCIILCKYIO pa60Ty 10 ONPECACIICHUIO XUMHWYCCKUX BCIICCTB.

[Tocne 3-ero roga oOy4eHus

Heu3BecTHOE Oprannveckoe BeliecTBo.

Obyuarowuecs 00NIHCHbL 3HAMb.!

+00 OCOOEHHOCTSIX CTPOEHHUsSI OpPraHMYEeCKMX BEIIECTB, MX MHOrooOpasuM, HMX CBOMNCTBAaX;
Obyuarowuecs: O0JIHCHbL YMEMb.

*HaXOJUTh MOJIEKYJISIPHYIO (POPMYITy OpraHMYECKOIO BEIIECTBA 10 MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, MO MPOAYKTaM CTOPAaHUs M OTHOCUTEIbHOM MIOTHOCTH €ro MapoB M0
KaKoMy-Ju0o rasy.

O3aayeHHbIe OPraHnyecKue BelecTBa.

Obyuarowuecs: O0JIHCHbL 3HAMD.

+0COOEHHOCTH XMMHUYECKHX MPOIIECCOB C YUaCTHEM OPTaHUYECKUX BEIICCTB.
Obyuarowuecst 00NHCHbL YMemby:

*TIPOU3BOJIUTH PACUEThI M0 XUMUYECKOMY YPaBHEHHIO U COCTABIISITh 33/1a4M C YUaCTUEM

OpPTaHMYECKUX BEIICCTB HA HAXOXKJICHUE MACChHI (KOJMYECTBA) MPOAYKTA PEAKIHH HITH

UCXOJHBIX BEIIECTB, Ha MIPUMECH, BBIXOJ MPOJIYKTA, H30BITOK "
HemocTaTok; OT 0JHOro OPraHNYecKoro BemecTBa K Ipyromy.

Obyuarowuecs: O0IHCHbL 3HAMD.

*XUMHUYECKUE CBOMCTBA U CIIOCOOBI IOMyYEHUSI OPraHMUYECKUX BEIIECTB; OOyyaowuecs

00JICHbL YMemb.



*OCYIIECTBIATh U COCTaBJIATh  IIETIOYKY MIpEBpaICHHH C yJacTheM
OpPraHUYeCKHX BEIECTB;

epelIaTh  pa3jMyHbBIC BUABI 33a7a4 [0 IICTIOYKE TMPEBPAlICHUH C  HCIOJIb30BaHHEM

OpPTaHMYECKUX BEIICCTB;

spelaTh U COCTABIIATH 33J]a4H IO IIETI0YKaM MPEBPAIICHUN, KOTOPhIC YKa3bIBAIOT HA

B3aMMOCBSI3b HEOPTaHWYECKHX BEIECTB C OpraHnuecKkuMu; OpraHnyeckue BellecTBa

OKHCJISIIOTCS] H BOCCTAHABIMBAKTCH.

Obyuarowuecs: O0JIHCHbL YMEMb.

*pacCTaBJIATH KOB(I)(bI/II_II/ICHTBI B OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX C YYACTHEM

OpTraHU4Y€CKUX BEIICCTB METOAOM 3JJICKTPOHHOI'O OajmaHca u METOJ0M HOHypeaKHHfI; .

COCTABJIATh OKUCITUTEIIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.
AHaauTuveckas jgadoparopus. Ob6yyarowuecs

OO0IJICHBL 3HAMb !

*TEXHUKY 0€30MaCHOCTH TpHU padOTe ¢ OPraHUYCCKUMH BEIICCTBAMHM;, *KaueCTBEHHBIC PEAKIIUU
Ha pa3JInIHbIC OPTAHUYECKUE BEIIECTBA;
Obyuarowuecs O0JIHCHbL YMEMb.

*I[IPUMCHSATDH ITOJIYYCHHBIC 3HAHHA O KAaYCCTBCHHBIX PCAKIUAX, IMPU PCIICHHU U COCTABJICHHUU
OKCIICPUMCHTAJIBHLBIX 3ada4 Ha OIIPCACIICHUC OPraHNYCCKUX BCHICCTB B PaCTBOPC,

'pa6OTaTI) C XUMHNYECCKUMU BEIIECTBaMU n XUMHNYECCKUM O60pyIIOBaHI/IeM;

[Tocne 4-ro ronga o0yuenust OT
BO/IOPO/1a 10 KCEHOHA.

Obyuarowuecs: OOIHCHbL.

* 3HATh CTPOEHHUE aTOMa;

* YMETh, UCHOJb3Ys MEPHOJHUECKYIO CUCTEMY 3JIEMEHTOB, H300paXaTh 3JIEKTPOHHbIE U
rpaduueckre GopMyJibl aTOMOB U HOHOB 3JIEMEHTOB.

O3agavyeHHast CKOPOCTh XHMHYECKOH peakuun. O3ajaveHHOe XUMHYECKOe

paBHOBecHe.00yuarowuecs 00NHCHbL:

e 3HaTb U YMCTb NNPHUMCHATH HAa IIPAKTUKE OCHOBHBIC NPUHIOUIIBI ITPOTCKAHUA XUMHYCCKUX

peaKIuii;

e YMCTb MPOU3BOAUTL PACUCTHI U COCTABJIATH 3ada4v Ha OHNPCACIICHUC CKOPOCTHU XHUMHYECKOMN

peaKLleI, KOHCTAHTBI PaBHOBCCHUA;

¢ YMCTH OCYIICCTBIIATh CMEIICHUEC XUMUUCCKOTO PaBHOBECH:, ITYTEM HU3MCHCHUS TEMIICPATYPHI,

JaBJICHHA, KOHI_ICHTpaI_II/Iﬁ BCIICCTB, JIEeHCTBHUE KaTaJi3aropa.

» YMETh MPOTHO3UPOBATH TEUEHNE XUMUYECKUX PEaKLUH.
«PacTBOpUMBIE» 3a1a4H.

Obyuarowuecs: O0JIHCHbL YMEMb.
*TIPOU3BOJNTHh pacyeThl Ha OIpeAeJCHHEe KOHIICHTPAIMd pPacTBOPOB TMPH CMEIIMBAHUHU
pacTBOpPOB;



+C TIOMOIIBIO PA3JIMYHBIX BHUJIOB PACUYETOB MEPEXOJUTHh OT OJHOTO BHJIa KOHIICHTPAIUHA K
JIpyromy. 3agaym ¢ XMMMY€CKOI0 MPOU3BO/CTBA.

Obyuarowuecs: OOINCHbL 3HAMD.

*TIPOMBIIIUICHHBIE CITOCOOBI TTOJTYYEHUSI aMMHUaKa, CEPHOU KUCIIOTHI;

+0 BOKHEHIINX XUMUYECKUX 3aBOJIaX IO MOIYYSHHIO XUMUYECKUX BellecTB B Poccuu u

CaparoBckoii 00Jy1acTu;

*0  BIMSHUM XUMHYECKHX TPOM3BOACTB HA OSKOJOTHYECKYIH0 OOCTAaHOBKY MECTHOCTH.

Obyuarowuecs O0INCHbL YMEMb.

spemarb U COCTaBIISITH  3aJauu 1o TUMUYHBIM ~ TEXHOJIOTMYECKUM
npreMaM MPOMBIIUICHHOTO MOJTYYeHHs] aMMHUaKa U CepHOM KuciaoTel; (O3agaueHHbIe

MeTaJLIbI.

Obyuarowuecs: OOIHCHbL.

 3HATh OCHOBHBIE CBOMCTBA U CIIOCOOBI IMOJIy4YCHH MCTAJIJIOB;

e YMCThb NPUMCHATH IOJYUCHHBIC 3HAHUA IIPHU PCHICHUU 3aJa4 Ha OCHOBHBLIC CBOMCTBa M

CIIOCOOBI TIOTYYCHUS METAIIOB;

e YMCTb COCTABJIAATh YPAaBHCHHUA JBJICKTPOJIHM3a W PCIIAaTb IO HEMY PA3JIMYHBIC THUIIBI 3a1a4.
O3az[aquH1,Ie HeMeTaJJIbI.

Obyuarowuecs O0NHCHbL:

+ 3HaThb OCHOBHBIE CBONCTBAa HEMETAJUIOB, UX PACIOJIOXKEHHE B MEPUOJUYECKON TabuIle,

OCHOBHBIE CITOCOOBI MOJTYUEHUS;

e YMCTb NPUMCHATH NOJYUYCHHBIC 3HAHUA IIPU PCHICHUHN PA3JINYHBIX THUIIOB 3aJa4 HA OCHOBHBIC

CBOMCTBAa HEMETAJLJIOB U UX COCHHHGHHﬁ;

* YMCTb OCYIICCTBJIATHL U COCTABJIATH N'CHETUYCCKUC LCIIOYKH, IMMOKA3bIBAIOIIMEC HA B3aUMOCBA3b
HEMCTAIJI0B U MCTAJIJIOB.

ITo okoHuaHuM Bcero Kypca ieTu OyayT yMeThb:
epelaTh U COCTABJIATH 33Ja4M C HCIOJIb30BAHMEM HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB
OCHOBHBIMH CITIOCOOAMU M METOAMU;

*IIPUMEHSATH TEOPETUYECKHUE 3HAHUS TP PELICHUU 33]1a4;
*peluIaThb n COCTaBJIATH KOM6I/IHI/IpOBaHHBIe 3a1a49u C ydyaCTueM OpTraHUYCCKUX n
HCOPTaHNYCCKUX BCIICCTB,

*BBINIOJIHATH PA3JIMYHBIE BU/IbI SKCIIEPUMEHTAIbHBIX 3a/1a4;

*HAXOJIUTh PAITMOHAIBHBIN CITOCOO PEIICHUs ONPEICICHHOMN 3a/1a4H;

*TPaMOTHO 0(OPMIISTh 33/1a4H;
+paboTaTh C TECTOBBIMM 33/JIaHUSIMHM 10 KHUTAM U C HCHOJb30BaHHWE MH(POPMALMOHHBIX
TEXHOJIOTHH; *IPpO(eCCHOHATBLHO OPHEHTUPOBATHCS.

OCHOBHBIMH (])OpMaMI/I NoABECACHHUSA UTOIOB U OLICHKH PE3yJdbTAaTOB Oﬁy‘leHl/Iﬂ
o Ka)I(IIOﬁ TEME SABJIAIOTCH: KOHKypCHas 3alldTa PCHICHHBIX M COCTABJICHHBIX 3a/1ady;



CEeMMHApbI; SKCIIEPUMEHTANIbHBIE U IPAKTUYECKHE PadOThI B opMe OTUETA O MPOCIAHHON
pabote; yyacTue B OJIMMIINA/IaX U UHTEUIEKTyalbHbIX MapadoHax; CMOTP 3HAHUH U T.1.

2. KoMIuiekc oprann3anMoOHHO-TEJArOri4eCcKuX yCJI0BUH peaiu3anun

NpoOrpaMMBbl.

OueHoYHbIE MAaTEePHAJIBI.
[Tporpammoii mpeycCMOTpEHbI TPY YPOBHS YCBOEHHUS YIeOHOTO MaTepuaia.

IlepBbIil ypOBEHB - TOIYCTUMBIM. YUYalIUICs IIPU BBIIIOJHEHUH 3a1aHUs] OIIUPACTCS Ha IIOMOIb
IeJjarora: Hy’K/J1aeTcsl B JOIOJHUTEIbHBIX ITOSICHEHUAX, IOMOILH, TOOLIPEHUH IEHCTBU.
Bropoii ypoBens - cpeHuil. Yuamuiics MoXeT paboTaTh CaMOCTOSTENIbHO, ONTUPAsICh Ha
CJIOBECHBIM KOMMEHTapUi U IEMOHCTPALUIO JIeHcTBUI niefarorom. Beinonuser padboty B
COOTBETCTBUHU C IIOCTABJICHHBIM YCJIOBUEM. MIHOI1a HY)KaeTCsl B TOMOJIHUTEIbHBIX TOSCHEHUAX

CO CTOPOHEI II€garora.

Tperuii ypoBEHb - BBICOKMU. YUalllUKCs CIPABIIAETCS C IOCTABJICHHBIMU 3a/1a4aMH
CaMOCTOSITEJIbHO, HE HY’KJIA€TCsl B JOTIOJHUTEIBbHON MOMOILIY CO CTOPOHBI IIEAArora, CTapaeTcs
WCIIOJIb30BaTh HA 3aHATUU YK€ UMEIOIINECS 3HAHUS U YMEHUS, TBOPUECKHU MOJXOIUT K

BBIIIOJIHCHUIO 3a/IaHUN.
KpurepusimMu ycnentHoro 0CBO€HHsI MPOrpaMMbl MOKHO CUUTATh:

¢ CTCIICHDb MMPOSABICHUA CaAMOCTOATCILHOCTU B pa60TaX;

* CTeMeHb CIOXKHOCTU paboThl, ee 00beM; ¢ CyOBEKTHBHAsA, OOBEKTHBHAS
HOBHW3HA BBIMOJHEHHON paOOTHI.

MeTtoauyeckue MaTepuabl Meroasl
00yueHus:

D¢ heKTUBHOCTh yu4eOHO-BOCIIUTATEILHOTO MIPOIIECCa B O0BEAMHEHUH TIPH PEaTN3alliK TaHHON
MPOrpaMMbl 00ECTIEYNBACTCS HCIIOIH30BAHUEM CIEAYIONINX MEAarornuyecKuX TeXHOJIOTH,
CIOCOOCTBYIOLIMX aKTHBU3ALMU I03HABATEIBHON JESTEIbHOCTH 00Y4arOIIUXCS:

1. JTUYHOCTHO OPUEHTUPOBAHHEIE;

2. TPYIIOBEIC;

3. uccrenoBaTenbcKoro (mpo0IeMHOro) 00ydeHus;
[TpenycmoTrpena camocTosiTenbHas paboTa o0yyaromuxcs, 1 cBOO0HOE caMo0oOpa3oBaHue.
Peanu3anus gaHHBIX NEeJaroru4ecKux TEXHOJIOTHI 1MO3BOJISIET BHIOOP U HCIIOIB30BaHHE

pa3sHOOOpa3HBIX METOJI0B 00yUYeHHs, (POPM OpraHU3alUU U MPOBEACHUS 3aHATHHA. [
peanM3alnuy JaHHON IPOrpaMMbl UCIIONB3YIOTCS Pa3IMUHbIe METO/IbI 00YUEeHHUS.
CrnoBecHble METOJIBI - paccKa3, YTEHWE HAay4dHOH JUTepaTyphl, Oecena, IUajor, KOHCYJIbTallHs,

00bBsicHeHHE. VIcIoap30BaHne YTOr0 MCTO/1a pa3BUBACT MBIIJICHUC U BHUMAHUC.



Harnsgneie MeToabpl - MCHOJIB30BAaHME HATSHBIX MaTEpPUANOB: KapTHUHbBI, IUIaKaThI,
dororpaduu, TabIUIBI, CXEMbI, MOJIETH, BHAEOMaTepraibl, HATypalbHbIe HAIJIAIHBIE TOCOOUS,
JIEMOHCTPAIIMOHHBIE OMBITBI. DTH METO/bI UTPAIOT OOJIBLIYI0 POJb B PEANM3ALUU MPOrPaMMBI,
TaK KaKk HaNIAJHO TO3BOJIAIOT JIETAM M3YyYUTh OOBEKT WJIM OTACNbHBIA  IpoIlecc.
[IpakTHueckne METOAbl — pELICHUE NPAKTHUUECKUX 3a]a4, TBOPUYECKHE CaMOCTOSITEIIbHBIC
paboThl, pa3HOOOpa3HbIe UTPbl, KOHKYPCHI, BUKTOPUHBI, KPOCCBOPABL. DTH METObI Pa3BUBAIOT
MHTEPEC K YUYEHUIO, aKTUBU3UPYIOT MTO3HABATENIbBHYIO JEATEIbHOCTh, PA3BUBAs UX MBILIJICHUS,
IIPAKTUYECKUE HABBIKU U YMEHHUSI.

Y4eOHO — METOAMYECKII KOMIUIEKC BKIIIOYAET B ce0sl CACIYIONINE MaTepUaIIbL:
1.Meroanyeckue MaTepHraisl AJs eJarora.

2.Opranu3aioHHO — 1abopaTopHOe 000PYyI0BaHHE.
3.[IlemoHcTpanrionHoe u n1aboparopHoe o0OpynOBaHUE, OTYYEHHOE B paMKax peaau3alun
nporpammel «Touka pocTtay.

(I)OprI 3aHATHH: HHAUBUAYAJIbHAA U I'PYHIIOBAA pa60Ta; aHaJInu3 OH_II/I6OK; CaMOCTOATCIIbHAsA
pa60Ta; COPCBHOBAHHUEC, 3a4CT, MCXKIIPCIAMCTHLIC 3aHATHA, MNPaKTUYICCKUC 3aHATHA,
SKCIICPUMCHTAJIbHAs pa60Ta; KOHKYPCBHI IO COCTAaBJICHUIO 3aad pa3HOro TUIlda, KOHKYPCHI ITO
3alIUTC COCTABJICHHBIX YHalllTUMUCA 3a1a4.

Metoabl 1 IpUeMbl OPraHU3aLUHN Y4e0OHO-BOCIIUTATEIbHOI0 NpoLecca: 00bsiCHEHUE; paboTa
C KHUTOH; Oecena; TeMOHCTPAIlMOHHBIN MT0Ka3; YIIPAKHEHUs; TPAKTHYEeCKask padboTa; perieHne
TUTIOBBIX 337a4; METOJIbI — YACTUYHO-TIOMCKOBBIH, NCCIIEIOBATENbCKUMN, JTAOOPATOPHBIIA,
WHIUBUIYaJIbBHOTO 00YUY€HHUSI; COCTABIIEHUE PA3HOT0O TUIIA 33/1a4 U KOMIUIEKTOBAHUE UX B aTbOOM
JUISL ICTIOJIB30BAHUS HA YPOKAaX XUMHH; COCTABJICHHE XUMUUECKHX KPOCCBOP/IOB; MPUTOTOBJICHUE
PacTBOPOB BEIIECTB ONPEACICHHON KOHLIEHTPALIMHU TSl HCIIOJIBb30BaHMs MX HA MPAKTUUECKUX

paboTax 1o XUMHH.

OO0pa3oBaTte/ibHbIE MeJATOrHYeCKNE TEXHOJIOTHHI

— HWHnuBuayaneHoe oOyueHne — (opma, MOJENb OpraHu3aluu yuyeOHOro mporecca, mpu
KOTOPOM: yYuTedb B3aWMOJEHCTBYET JIMIIb C OJHUM YUYEHMKOM; OJMH Yydalluics
B3aMMOJICHCTBYET JIMIIb CO CPEACTBAaMU OOydeHHUs (KHUTH, KOMIBIOTEp M T.I.). I'71aBHOE
JOCTOMHCTBO HWHIAWBHUAYAJIBHOTO O6yT-IeHI/I$[ — OHO ITO3BOJIACT ITIOJHOCTBIO aJallTUPOBATH
CoJiepKaHne, METOIBI U TEMIThI YUeOHOU NEesATeTbHOCTH pedeHKa K ero OCOOCHHOCTSIM, CIIEIUTh
3a KaXIbIM €ro JEHCTBUEM M Oomnepanueld IpHu pelieHnd KOHKPETHBIX 3aJa4; CJIEeIUTh 3a €ro
MIPOJIBMKEHUEM OT HE3HAaHHUS K 3HAHHMIO, «BHOCUTH BOBpEMsI HEOOXOJAMUMBbIE KOPPEKIHH B
JIeATENIbHOCTh KaK OOydarolierocsi, Tak M Y4HUTENs, MPUCIOCA0IUBAaTh HUX K ITOCTOSTHHO
MEHSIIOIIEHCs, HO KOHTPOJIUPYEMOI CUTYallul CO CTOPOHBI YUUTENISI M CO CTOPOHBI YUYEHHKA. —
TexHomorns rpymnmoBoro 06yquI/1$[ IMMO3BOJIACT OKAa3bIBaTb MHAWBUAYAJIbHAsA ITOMOIIbL KaXXJI0MYy
HYX/IAI0LIeMyCsl B Hel y4eHHKY, KaK CO CTOPOHBI YUUTels, TaKk U CBOMX ToBapuileil. [Ipu sTom
3HAaHUSI KOHKPETU3UPYIOTCS, MPUOOPETaloT TMOKOCTh, 3aKPEIUIAIOTCS UMEHHO NMPH OObSICHEHUH
c71a00My OJIHOKJIACCHUKY.

— TexHonorus mnpoOIeMHOro OOy4eHHUS TMPEANONaraeT Co3JaHuEe TOJ PYKOBOJICTBOM
npenofaBarenss MNPOOJEMHBIX CHUTYyallUd W aKTHBHYIO CaMOCTOSITENIbHYIO —JESITeNbHOCTD
yyalmxcs o UX pa3pelieHulo, B pe3yJbTaTe YEro U MPOUCXOJUT TBOPUECKOE OBIIAJICHUE



npoecCHOHALHBIMA ~ 3HAHUSMH, HaBBIKAMU W YMEHHUSIMH W Pa3BUTHE MBICIUTEIBHBIX
CIIOCOOHOCTEMN.

— TexHoyorust AMCTAaHIMOHHOTO OOy4YeHMs - OCYLIECTBISETCA C MpeoOsiajaHueM B y4eOHOM
nporecce JUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, (OpPM, METOIOB M CPEICTB
o0y4yeHHsI, a TaKXKe C HCIOJb30BaHHEM HH(poOpManIud U 00pa30BaTEIbHBIX MAacCHBOB CETH
NurtepHer.

— TexHOoN0orus UcciIeJ0BaTeIbCKOM AeSITENFHOCTA OCHOBBIBAETCS HA MPE/ICTABICHUH y4allerocs
B POJHM HCCIEA0BaTeNsl, MPOBOJSAIIETO 3KCIEPUMEHTAIBbHYIO PabOTy, CBA3aHHYIO C MOHCKOM
OTBETOB Ha pa3HOOOpa3HbIC BOMPOCKHI B 0OJIACTH MO3HAHUS U PA3BUTHSL.

I[HH&KTH‘ICCKI/IE MaTepualbl: Ta6J'II/IHBI, CXCMBI, C60pHI/IKI/I 3aaa4, TCMaTUYCCKUE IIPE3CHTAlUN,

BUACOMATCPpHAJIBI.

YcioBus peasmzauuu

OoopynoBanme: Iludposas (kommbroTepHas) mabopatopus (IIJI) Bkmrouaromas B ceOs:
NPOTPaMMHO-aNNapaTHBI  KOMIUIEKC, JAaTYMKOBYKD CHCTEMYy — KOMIUIEKT Y4eOHOTro
000pyIOBaHUs, BKIIOYAIOIINNH HW3MEPHUTENbHbI OJOK, HHTepderdc KOTOpPOro IMO3BOJISET
o0ecreunBaTh CBsI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAOOp NATUYUKOB, PErHCTPUPYIOLIHX
SHAYCHHUA Pa3JIMIHBIX (bI/I?,I/ILIeCKI/IX BCJINYHH, Ha60pbl XUMHUYCCKHUX BCIICCTB I10 HeOpFaHHqGCKOﬁ
n OpFaHH‘IeCKOﬁ XUMHUHU, AJI1 XUMHYCCKOI'O aHaJIn3a, XUMHYCCKOC 060py11013aH1/Ie U XUMHUYCCKas
nocyna.
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