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1.1 IMosicHUTEIBbHAA 3AIACKA

JlononHutenbHast oOliepa3BuBaroiias o01ieoOpa3oBaTesibHas MporpaMma
«Xumus gas 8-10 kimaccoB ¢ ucnoib3oBaHueM obOopyaoBaHusi IllkonbHOTO
KBanTopuyma» pazpabotaHa Ha OCHOBaHUU IPUMEPHOI MTPOrpaMMbl MUHUCTEPCTBA
npocsemieus P® «Peanuzanusa oOpa3oBaTeNbHBIX MpOrpaMM IO OHOJIOTHH C
MCII0JIb30BaHUEM 000py0BaHus AeTcKoro TexHonapka llkonbubiit KBantopuymy».

[Ipu pa3paboTke nOpOrpaMMbl YUUTHIBAIUCh HOPMATHUBHO-TIPABOBBIE
JOKYMEHTBI,  perjaMeHTHpyloluue  oOpa3oBaTelIbHYI0  JI€ATENbHOCTH B
JOTIOTHUTEIBHOM 00pa30BaHUM:

1. ®enepanbHblii 3akoH oT 29.12.2012 N 273-03 «O6 o6pa3oBaHUMN B
Poccuiickont @enepaunmn».

2. Canurapnbie IpaBuiIa CII 2.4.3648-20 «CaHurapHo-
ANUAEMHUOJIOTUYECKHE TPEOOBAaHMSI K OpraHu3alusM BOCIUTAaHUA U OOy4eHHH,
OTZIbIXa U O3JOPOBJICHUS IETEN U MOJIOJEKIY.

3. Konuenuusa pa3Butus JONMOJHUTENBHOTO  00pa3oBaHMs  JeTei
(yrBepxaeHa pacnopsokenueM IlpaBurensctBa PO ot 31. 03. 2022 Ne 678-p).
4, [Ipuka3z munucrepcTBa npocsemieHuss Poccuiickoin denepannu ot 27

utonst 2022 roma Ne 629 «OO0 yTBEepX ACHUHM TMOpSAAKAa OpraHU3alMH |
OCYIIECTBIICHHUS JICITCIIBHOCTH 110 JIOTIOJHUTEIBHBIM 00I1c00pa30oBaTEIbHBIM
IporpaMmam.

d. [TucekMo MuHUCTEpCTBA TIpocBenieHust Poccuiickoit ®enepanuu ot 31
stuBaps 2022 roma Ne JII" — 245/06.

6. [Ipukaz MunoOpHayku Poccum ot 23.08.2017 Ne 816 «O6
yrBepkaeHun Ilopsanka mnpuMeHeHHUs OpraHu3alUsIMHU, OCYIIECTBISIONIMMU
o0pa3oBaTeIbHYI0 JESITENBHOCTh, JJIEKTPOHHOTO OOYy4YeHHUs, JUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUH MIPH pealn3anud 00pa30BaTeIbHbBIX IPOTPaAMM».

1. [Tpuka3z Munob6puayku Poccuu N 882, Munnpocsemenus: Poccun N
391 ot 05.08.2020 "OO6 opraHu3anMK U OCYIIECTBICHUH OOpa3oBaTeIbHON
JESTENBbHOCTH TPU CETeBOM (hopme peanm3anuud oOpa30BaTEIbHBIX Mporpamm"
(BMecte ¢ '"Tlopsakom oOpraHv3alud M OCYIIECTBIEHUS 00pa3oBaTEIbHOMN
JeSTENBHOCTU TPU CeTeBOM (popme peanmzanuu 00pa3oBaTeIbHBIX MporpamMm") u
npuMepHo (HopMoii TOroBOpa

8. Crtparerusi pa3BuTusi BocnuTaHus B Poccuiickoil dDenepanuu Ha
nepuon 10 2025 r.

HanpaBiieHHOCTH POrpaMMbl: €CTECTBEHHOHAYYHAs.

AKTYaJIbHOCTH NMPorpamMmMbl. OTHUM U3 OCHOBHBIX ITPUHIIUIIOB MOCTPOEHUS
MpOrpaMMbl  SIBJISIETCS MPUHIMUI JOCTYMHOCTH. OKCIEPUMEHTAJbHbBIE JaHHEIE,
MOJYYEHHBIE YUAIIUMUCS ITPU BBIIIOJTHEHUN KOJIUYECTBEHHBIX OIBITOB, ITO3BOJISFOT
y4aluMCsl CaMOCTOSITEIbHO JE€JaTh BBIBOJABI, BBISBIATh 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEHHBIE B COJEpKaHUE MPOrPaMMBI Kypca, CO3/1al0T HE0OX0JUMBbIe
YCJIOBUS 111 CUCTEMHOI'O YCBOCHHS YYalllUMHUCS OCHOB HAaYKH, JJisl 0OecrieyeHus
pPa3BUBAIONIETO M BOCIUTHIBAIOLIETO BO3JEUCTBUS OOy4YEeHHS] HA JIMYHOCTD
yuaierocsi. @opMupyemble 3HaAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEKICHUN



IIKOJbHUKA, IIEHTPAJIBHBIM SIIPOM €r0 Hay4yHOTO MUpoBO33peHus. Ha 6ase neHtpa
«KBantopuym» oOecreunBaeTCss peaiu3anus 00pa3oBaTEIbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOU M TEXHOJOTMYECKOW HANpaBIE€HHOCTEH, pa3pa0OTaHHBIX B
COOTBETCTBUM C TPEeOOBaHUSMH 3aKOHOJATEILCTBA B cdepe oO0pa3oBaHHUS U C
yuétoM pexomeHpanuii denepanbHoro omeparopa y4eOHOro mpeamera
«Xumusi».3aHATHSI 10 MPOTPaMMeE MO3BOJISIT (GOPMUPOBATH Y O0yHAIOITUXCS YMEHUS
OOBSICHAITh SIBJICHUSI C HAYYHOW TOUYKH 3pEHUS; pa3padaThiBaTh JAW3aiH HAYYHOIO
HCCIIEIOBAHUSI; UHTEPIPETUPOBATH IMOJTYyUYCHHBIC JaHHBIE U JOKA3aTelIbCTBA C
Pa3HBIX MO3ULIMKN U (OPMYIUPOBATH COOTBETCTBYIOIINE BHIBOIBI.

IMeparornyeckas nesaecoo0pasHoCcTh: Beayiieil 1enbo JONMOJTHUTEIBHOTO
€CTECTBEHHOHAYUYHOT0 O0Opa30BaHUs SIBJISIETCS Pa3BUTHE €CTECTBEHHOHAYYHOM
rpaMoTHOCTH OOyuaromuxcs. CriocOOHOCTh UCIOJIb30BaTh €CTECTBEHHOHAYYHBIE
3HAHUS, BBISBISATH MPOOJIEMBI, JIeJIaTh 000CHOBAHHBIE BBIBOJIbI, HEOOXOAUMBIC JIJIs
MOHUMAHUSI OKPYXAIOIIETO0 MHpa W TeX H3MEHEHUM, KOTOpble BHOCUT B HETO
JEATeNIbHOCTh YEJIOBEKa, W JJISI MPUHATHS COOTBETCTBYIOIIUX pelIeHUM. J[aHHBIC
MOJIOXKEHUS TPEeOyIOT OT €CTECTBEHHOHAYYHO IPaMOTHOTO YEJIOBEKa CIETYIONTUX
KOMITETEHTHOCTEH: apryMEeHTUPOBAHHO (HAY4YHO) OOBACHSATH SIBJICHHUS, OIICHUBATh U
IJIAHUPOBATh  HCCIEOBAaHUS, OOOCHOBAHHO WHTEPIPETUPOBATH JaHHBIE U
nokazatenbcTBa. O0pa3zoBaresibHas MporpaMMa MorpyxkaeT 00 yqaromerocs B cpeny
dbopMupoBaHUsT W PA3BUTHS €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS, IE€IOCTHOM
HAy4YHOUM KapTHUHBI MUpa B ATOU 00JIaCTH.

[Iporpamma mnpodopUEeHTAIMOHHBIX 3aja4, oOecreurnBas BO3MOXHOCTD
3HAKOMCTBa OOYYarOIIMXCA C COBPEMEHHBIM OOOPYIOBaHHUEM U aKTyalbHBIMU
TpeOOBaHUAMHU K IPOodhecCusiM eCTECTBEeHHOHAYYHOW HalpaBIE€HHOCTH.

[ToHnMaHnEe COBPEMEHHBIX TEXHOJIOTUN U TPUHIUIIOB €CTECTBEHHOHAYYHOT O
MBIIUICHUS. HEOOXOAMMO Il pa3BUTHS pebeHka B cepax OMOJIOTHH, DKOJIOTHH,
MEIULHUHBI,  XUMHHM, TOTPAHUYHBIX Ha  CTBIKE  €CTECTBEHHOHAy4YHOU
HAIIPaBJICHHOCTH HAaYK.

AJlpecaT NpPOrpaMMbl: TMpOrpaMMa OPHUEHTHPOBaHA HAa OOYYAIOIIUXCS
BO3pacTHOU Kateropuu oT 13 mo 16 ner, mmeromux 0a30Bble 3HAHUS MO XUMHHU
(COOTBETCTBEHHO MOIYJISIM OCBOECHHUS NpOorpamMMbl). 3amuch Ha MPOrpaMmy
npou3BoauTcss B cucteme «HaBuratop JOmOJHUTENBHOrO  0Opa3oBaHUs
AcTpaxaHCKOM 00J1acT.

Cpoku u 00beMbl 00ydeHus . 9 MecsIeB.

KonudecTBo y4eOHBIX 4acOB 1O MMPOTpamMMme:

8 kmacc — 51 4. (3 4. B HEZeI0)

9 xnacc — 51 4. (3 4. B HEAENIO)

10 xmace — 51 4. (3 4. B HeAeIMIO)

®opma oOyuyeHuss U BuAbI 3aHsaTHii: [Iporpamma mnpenmnonaraet BeIOOp
dbopM 3aHATHIA, TAKUX KakK JJAOOpAaTOpPHBIE W MPAKTHYECKUE padOTHI, MPOBEACHUE
AKCHEPUMEHTA, UCCIEAOBATENbCKAsl M TMPOEKTHas paboTa, BBIOOP KOTOPHIX
00yciaBIMBaeTCsl TEMOM 3aHATUSA U (POPMOI €r0 IPOBEACHUSI.

[lo Tumy opranHuzanuu B3aMMOJAECHCTBUS MEIAroroB ¢ OOy4arOUIUMUCS MPHU
peanu3aiuu NporpaMm UCIHOIb3YIOTCS JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUH
00y4ueHus (TeXHOJIOTHH MTPOSKTHON M UCCIEA0BATEIbCKON IEITEILHOCTH).



Peanuzammst  mporpamMmbl  TIpPENINONaraeT — HMCIOJIb30BaHUE  370POBbHE
cOeperaronux TEXHOJOTUH, pEATU3YIOIUXCS dYepe3 Cco3JaHue Oe30MacHBIX
YCIIOBHM, TaKMX KaK BKJIIOUEHHE B 3aHATHE JUHAMUYCCKUX Tay3, MEPHOIUYCCKAs
CMEHA JIeSITEIIbHOCTH OO0Yy4YaroIIMXCs, KOHTPOJIb COOIIOJCHUS] OOYy4arOUIUMUCS
npaBui padotel Ha 1K, co3ganue 61aronpusITHOTO MCUXOJOTHYECKOTO KIIMMaTa B
rpymre.

Pexxum 3ansaTmii: 8-10 kiaccel, 2 paza B Hepemo (BTopHuk 15:00-16:00,
gyerBepr 15:00-17:00).

1.1. Hexab u 3aga4u NporpamMmsbl

Heas mporpammbl — Texnomapk «lllkonbHbI KBaHTOpHUYM» Ha 0ase
o011e00pa3oBaTeNbHbIX ~ OpraHU3alluii  Co34aH € LEJIbI0  OpraHMU3aluu
o0pa3oBaTeabHON JEATENBHOCTM B cdepe oOUmero u AONOJHUTEIBHOTO
o0Opa3oBaHus, KOTOpas Oy1eT HallpaBJI€HHA Ha CO3/IaHNE YCIOBUMN ISl pacIIMpPEHUs
coJiepkaHusi 001ero oOpa3oBaHus Ui pa3BUTHA y OOydarOLUXCS €CTECTBEHHO-
HAy4YHOM, MaTeMaTHuuecKod, HWH(GOPMAIIMOHHONW TpPaMOTHOCTH, (OpMUpOBaHUS
KPUTUYECKOTO0 M KPEaTUBHOIO MBILIJICHUS, COBEPILICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAyYHOM HANPaBIEHHOCTH, a TAaKXX€ IOBBIIICHUS KaudecTBa

o0Opa3oBaHUsI.
3amaum nporpamMmbi:
. pealM3anys OCHOBHBIX  00IE0Opa30BaTENBHBIX IMPOTPaMM  TI0

y4eOHBIM TpEeAMETaM €CTECTBEHHO-HAY4YHOW HAINpaBIIEHHOCTH, B TOM 4YHUCJE B
pamMKax BHEYPOUYHOMH JEATEeIbHOCTH 00yUYaloIInXCs;

. pazpaboTka ¥ peanu3anus PasHOYPOBHEBBIX JOMOJHUTEIBHBIX
o01reo0pazoBaTeIbHBIX MPOTPaMM  ECTECTBEHHO-HAYYHON HANpPaBICHHOCTH, a
TaK)K€ MHBIX TPOrpaMM, B TOM YUCJIE€ B KAHUKYJISIPHBIN IEPUOL;

. BOBJICUCHHE OOYYaIOIIMXCA M TMEJarorudeckux paOOTHUKOB B
IIPOEKTHYIO JESTEIBHOCTD;
. opraHu3anys BHEYYEOHOW AESITENbHOCTH B KAaHUKYJSPHBIA TEPHOI,

pa3paboTKa U peanusaiys COOTBETCTBYIONIUX 00pa30BaTEIbHBIX MPOrPaMM, B TOM
quclie Jis JIarepeil, OpraHM30BaHHBIX OOpPA30BATEIbHBIMUA OPTAHM3AIUSMU, B
KaHUKYJISIPHBIN TIEPUOT;

. MOBBIIIIEHHE  TPO(ECCHOHATBFHOTO  MAacTepCTBa  IMMENAarorHYeCKUX
pabotHukoB  «lIIKOTBPHOTO  KBAaHTOpUYMa», pEATM3YIOIIMX OCHOBHBIE U
JOTIOJIHUTEIIbHBIE 00111e00pa30BaTeIbHbIE TPOTrPAMMBI.



1.2 Conepixanue nporpamMmmsl

Ne Hasanme pasgena KonnyecTBo yacoB
1 XuMHYecKast 1abopaTtopusl 4 gaca
2 BemecTBa, KOTOpbIE HAC OKPYKAKOT 9 yacoB
3 SIBneHus, NPOUCXOISIINE C BENECTBAMU 4 gaca
4 OCHOBBI PKCIEPUMEHTAJIBHON XUMUHU 19 yacoB
5 OCHOBBI pac4eTHONH XUMHUU 10 yacos
6 OCHOBBI JIEKTPOJIUTUUECKON TUCCONUALINN 5 yacoB
7 Bona. PactBopsl 9 yacos
8 Boznyx 6 JacoB
9 [TpupydeHsl, HO ONACHBI-KUCIOTHI 7 yacos
10 | Xumuyeckue peakiuu 7 4acoB
11 | XuMuyeckue peakiui U 3aKOHOMEPHOCTH UX 5 yacos
IPOTEKAHMUS
12 | IlpencraBneHus 06 OpraHUYECKUX BEIIECTBAX 2 yaca
13 | [IpakTuyeckoe NpUMEHEHHE MOTYUYEHHBIX 3HAaHUHN NpU 10 yacos
0TpabOTKe HABBIKOB TECTUPOBAHUS
14 | XuMuuyecKkuil NpakKTUKYM 5 yacos
Bcero yacos 102 gaca

Y4eOHO-TEeMATHYCCKHUH TIAH




Ne Tema ypoka Kosm-Bo  |[@opma OcHoBHbBIE YUeOHBIE ICHCTBUS yJaIuxcs

11/T1 4acoB BaHATHUS

Paznen 1 Xumuueckas taboparopust (4 yaca)

1-2 [IpaBuia TEXHUKH 2 becena,  [3HaTh mpaBwiIa TEXHUKU OE30MIACHOCTH MIPH
0€30MacHOCTH NPU pacckas.  |[IpOBEIEHHUH HCCIICAOBAHHA.

[TPOBEICHUH
nccienoBannii, OkazaHue
[EPBOI MEAEUMHCKOM
[MOMOTITH

3 3HAKOMCTBO C 1 becena 'YMeTh paboTaTh CO CIUPTOBKOM, BECaMH,
1abopaTopHBIM MEpHOH Nocynoi
000pyI0BaHUEM

4 XpaHeHHe MaTepHaoB U |2 becena 3HaATh KJIacCU(UKAIUIO PEAKTUBOB TI0
[PEaKTUBOB B XUMHUYECKOH TpyIIIaM XpaHEHUsS U UX JCHCTBHE HA
nmaboparopuu opranusM. [IpaBuibHO 0POPMITATH

XUMHYCCKAN IKCIIEPUMEHT

Pasnen 2. BemectBa, kKoTopble Hac okpyxatoT 24 yaca(9 Yacos)

5-6 [IpocThie U COKHBIE 1 Jlekiua  |J{oJOKHBI 3HATH: ONIPEAECIICHUE aTOMa,
BEIECTBA. JlaGopatop [MpOCTOro U CIIOKHOTO BEIIECTBA, OTIMYNE
XUMUYECKUE DTIEMEHTBHI. Hasi paboTa [cMeCH U CJIOKHOTO BeliecTBa JomKHbI
JI/O Nel. O3nakoMiieHue ¢ No 1 YMETh: pa3inyaTh MPOCTHIE U CI0KHBIE
o0Opa3amMu IpoCThIX BELIECTBA, CMECH U CIIO’KHBIE BEIIECTBA
U CJIOKHBIX BEILIECTB.

7 CocraB atmocdepsl. 1 CemuHap. [3HaTh 0OBEMHYIO JIOJIFO COCTABHBIX YacTeH
Kucnopo kak BaxHEHUIIHA BO3IyXa
KOMITOHEHT
aTMOC(hepHI.

8 JlaGopaTopHas pabota 1 JL./p. DKCIIEPUMEHTATIBLHO ONPECITUTh
Ne 2 «Ilomydenue coJiep:KaHue KUCIopoia
KHCIIOPO/1a U3 MEPEKUCH
BOJIOPO/J1a, 10Ka3aTEIbCTBO
€ro HaAJIUYHUs».

9 Bona B macmtabe mianetsL.|1 Kpyrasiii  |YMeHue XxapakTepu3oBaTh CBOWCTBA BOJIbI
dusnyeckue cBOMCTBA, CTOI (XuMUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB

MapaJ0KChl BOJIbI, CTPOCHHE]
BOJBI

HCOPTraHNYCCKUX BeIJ_[eCTB),




10-
13

[Toka3zaTenu kauecTBa
BO/IBI.

cciienoBanue BOJbI U3
[Pa3HBIX UCTOYHUKOB
JlaGoparopHas
pabota Ne3
«Ornpenenenue
BOJIOIIPOBOJHOM U
TMCTUILTAPOBAHHOM
BOI6D» JIabopaTtopHas
pabota Ne4 «Oxkpacka
WHIMKaTOPOB B
HEWUTpaIbHOU cpene»

JlaGopaTop
Hasi paboTa

'YMeHue XxapakTepu3oBaTh CBOMCTBA BOJIbI
(XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOpPraHUUYECKUX BEILECTB)

Paznen 3.

SABnenust, npoucxoasmue ¢ Bemectsamu ( 4 daca)

14

YucTele BemecTBa 1
CMECH.
Knaccudukarms
CMeceH.

1

Jlekmus.

ChopMHUpOBATH MOHATHS O YUCTOM BEIIECTBE
1 CMECH BEILIECTB

15

CriocoObl pazencHus
CMeCeN: NelCTBUE
MardHuTOM, OTCTaMBaHHE,
(dbunpTpOBaHUE,
BBITAPHUBAHHE,
KpUCTaJUTH3aIINs,
MTACTUIIIALIAA.

OO6cyx1eH
ve,
«MO3TOBOH
ITYPM.

'YMeTh XapakTepru30BaTh CYIIHOCTh OHATHIA
YHCTBIE BEIIECTBA U CMECH U CIIOCOOBI
pa3aesieHus: cMecen

16

[IpakTuueckas
pabota Nel «YwucTteie
BEIECTBA M CMECH

[IpakTyec
Kast paboTa

3aerHI/ITB IIOHATHA O YUCTOM BCHICCTBC U
CMECHU BCIICCTB

17

[IpakTrueckas
pabota No2 « o4nCcTKa
BOJIbI U BO3yXa OT
TBEPABIX YACTUID)

[IpakTryec
Kast paboTa

3aerHI/ITB 3HaHUA O METOAaX OYUCTKH
BCIICCTB OT TBEPAbIX YaCTHIL

Paznen 4.

OcHOBBHI 3KCcTIepUMeHTaNbHOM XuMuu (19 yacos)




18 [IpakTuyeckas padora |[1 [Ipaktruueckas |Mcnosnb3oBaHuEe IPAKTUYECKUX U
No3 pabota 1ab0paTOPHBIX PAbOT, HECITOKHBIX
M3yueHnue cBOMCTB DKCIICPUMEHTOB I 10Ka3aTelIbCTBA
BEILECTB: HAarPEBAaHUE BBIIBUT'AEMBIX TIPEAIIOJIOKEHHIA;
BOJIbI, HATPEBaHUE OTIMCAaHKUE PE3YJIbTATOB STHX paboT
okcuaa kpemHusA(1V).

19 [MpakTuaeckas pabora (1 [TpakTrueckas
Ned «3mepenue paboTa
TeMITepaTyphbl KUTICHUS
BO/IbI C TIOMOILIBIO
aTYrKa TeMIepaTyphl
151
TEPMOMETPay

20 [IpakTnueckas pabora (1 [TpakTnueckas [Mcrosb30BaHME MPAKTHUECKUX paboOT
NeS «Onpenenenue paboTa U151 TO3HAHUS OKPYKaIOIIEro Mupa
TeMIIepaTypbl pa3IMYHBIX METOJ0B (HAOI0ICHHE,
KpUCTAJIITN3alu1 M3MEpEHUE, OTIBIT, IKCTICPUMEHT,
BEIECTBA» MOJETUPOBAHUE U . )

21 Dusnueckue u 1 Jlextms ITo3HAKOMHUTLCS C BAXKHEHIITNMHU XUM.
XUMHYECKHE MOHATUSIMH: (PU3NYECKHE U XUMHUECKUE
siBIIeHUs. Beinenenue u SIBJICHUS, XUMUYECKasl peaKkius; yMeHue
MOTJIOIEHUE TeTia OTJINYaTh XUMUYECKHE PEaKIuu OT
— MPU3HAK XUMUYECKOU (bU3UYECKUX SBICHUI
[peaKuu

22 [TpakTuueckas pabota |[1 [TpakTtrueckas |[Ficmosib30BaHWE TPAKTUYECKUX U
No6 pabora TabopaTOPHBIX PadOT, HECTIOKHBIX
«OK30TEepMHUYECKast DKCIIEPUMEHTOB IS J0Ka3aTelbCTBA
[peaKIus» BBIJIBUTAEMBIX TIPEIIOIOKEHUN;

OTHCaHKEe Pe3yIbTaTOB 3TUX PaboT

23 [IpakTnueckas pabora (1 [TpakTrueckas |Mcrosib30BaHME TPAKTHUECKUX U
No7 paboTa TabopaTOPHBIX PadOT, HECTIOKHBIX
«OHIOTEPMUYECKAs DKCIEPUMEHTOB IS JOKa3aTelbCTBA
[peaKIus» BBIJBUTAEMBIX TIPEIIOIOKEHUH;

OTIMICaHKE PEe3yIbTaTOB ATUX PabOT
24- CKOpOCTh XMMHUYECKUX [2 KonnexktuBHas [BHaTh onpeeeHne CKOPOCTH
25 [peaKiuit paboTa XUMUYECKOHN peakiu 1 e€ 3aBUCUMOCTh

0T YCIIOBHH NPOTEKaHUs PEAKLIUU.
[ToHUMaTh 3HaYEHUE TEPMHUHOB
<KaTaJau3aTop», KAHTUOUTOPY,
«pEPMEHTBI».




26- XumMudeckue 2 KomnnexktuBHas |[YMeHUE XapaKTepu30BaTh OCHOBHbIC

27 [IpEBpAIICHUS. paboTa [TOJIOKEHUS AaTOMHO -MOJIEKYJIIPHOTO
XuMu4ecKue YICHHUs, TOHUMATh €ro 3HauUeHHe
[PEaKIHH.

28- Xumudeckue 4 KosuiekTuBHass [YMEHUE COCTaBIIATh YPABHEHMS XUM.

31 YpaBHEHHS. paboTa peaKxiuii.

BrinosHenue
TPEHUPOBOYHBIX
YIPKHEHHUH 110
COCTaBJICHUIO
YpaBHEHU I
XUMHUYECKUX
Peakmuit

32 [IpakTnueckas pabora (1 [IpakTrueckass [YMeHUE ONPEENITh PEareHThl U
Ne8» Twumsl paboTa [IPOAYKTHI PEAKLIUH; PACCTABIATH
XUMHUYIECKAX KOX(QPHUIIMEHTHI B YpaBHEHUSIX pEaKInit
[peaKiuiin» Ha OCHOBE 3aKOHA COXPaHEHHsS MaCChI

BEIIECTB
Paznen 5. OcHoBel pacueTHO# xumun (10 gacoB)

33-34 Monp — eIUHNIA |2 Pemenue 3amay |[YMeHHE BBIYUCISTE: KOJIUYECTBO
KOJIMYECTBA BEUIECTBA. BELIECTBA WJIM MaccCy MO KOJIUYECTBY
MousipHast BELIECTBA WJIM Macce peareHTOB WIn
Macca. MPOJIYKTOB PEaKIuu

35-39  |Beruucienus mo 4 'YMeHHE BBIUYUCIISATH MOJISPHYIO Maccy
XUMHYECKUM o Gopmyie coelMHEHHUs, KOJIMYECTBO
YpaBHEHHUSM. BEIIECTBA, 00bEM WJIM MACCy IO

KOJIMYECTBY BEIIECTBA, 00bEMY UITU
Macce peareHToB, WK MIPOIYKTOB
peakuuu

40- 3akoH ABorajapo. 2 'YMeHue BEIYUCIATE: KOJIUYECTBO

41 ModnsipHblii 00BeM BEIIECTBA, 00BEM MITH Maccy 10
ra3osB. KOJINYECTBY BELIECTBA, 00bEMY MIIH
OTHOCUTEbHAS Macce peareHTOB U MPOAYKTOB PEAKIINU;
MIOTHOCTH I'a30B. (HaxoauTh 00BEM Ia3a Mo U3BECTHOMY

KOJINYECTBY BellecTBa (1
MPOU3BOIUTH OOpaTHBIE BHIYUCICHUS))




42- Peenne 2 Pemenue 3a1au  [YMeHue: XapakTepu3oBaTh XUMUYECKUE

43 PKCIIEPUMEHTATBHBIX CBOMCTBA OCHOBHBIX KJIACCOB
3agad 1o Teme HEOPraHMYECKUX BEIECTB; OMPEACTSATh
«[IpakTUKyM TIO MPUHA]ICKHOCTH BEIIECTB K
M3y4YEHUIO CBOMCTB OIIPENEIIEHHOMY KJIACCY COCIMHEHUI
BEIIECTB OCHOBHBIX COCTaBIIATH (POPMYIIBI HEOPTaHUIESCKHIX
KJIaCCOB COCTMHEHUH M3yICHHBIX KJIACCOB
HEOPraHMYECKUX
COCIIMHEHUH »

Paznen 6. OCHOBBI 3JIEKTPOJIUTUUECKON JTUCCOIHAIINU (5 4acoB)

44 [IpakTnueckas pabora (1 [Ipaktrueckass [MccienoBars 3JI€KTPOIPOBOIHOCTD
N9 paboTa BOJIbI B 3aBUCUMOCTH OT c1ioco0a eé
«OuncTKa BOJBI OT OUYHCTKH
[PACTBOPUMBIX
[puMecen»

45 OnekTponuTudeckas (1 Ulexmust 3HATH OTpeIeIeHUs TOHATUI
ITCCOTIAAITNS — OIEKTPOIIHAT, «HEIEKTPOIHT,
TJIaBHOE yCJIOBHE OIIEKTPOJIATHICCKAS JIUCCOIHAIIAS)Y
IMPOTEKAHUSI PEAKIINI
B pacTBOpax.

46 DIEeKTPOTUTHICCKaAsT |2 «<Mo3roBoit 3HATH OoTpeIeICHUS TOHATUI
nccolranus Kucior, HITYpM, KKHACJI0Ta», «\OCHOBAHUEY, «COJbY» C
[eT0YEeH U COJeH. O06cyxeHne TOYKH 3PEHUS TEOPUU

DIIEKTPOJIMTUYECKOM JUCCOIUAINT.
'YMeTh 00BSCHITH OOIIE CBOUCTBA
KHUCJIOTHBIX U IIEJIOYHBIX PaCTBOPOB
HAJIMYUEM B HUX MOHOB BOJIOPOJA U
CUIPOKCHUJI - HOHOB COOTBETCTBEHHO, a
TaKXe COCTaBJISATh YpaBHEHUS
PIIEKTPOJIMTUYECKOM JUCCOITUAIITT
KHCJIOT, OCHOBAaHUH U COJICH.

Paznen 7. Boxa. PactBopsl (9 yacoB)

47 Bona — ocHoBa xu3Hu (1 becena [T03HaKOMUTHCS C MOHSATHEM
Ha 3emie. CocTaB u XUMUYECKUI COCTaB BOJbI
CBOMCTBA BOJEI.

KpyrosopoT BoblI B
MpHupoJie

48 Bona B ObITy. 2 Ulexmns 3HATh MPOLIEHTHOE COOTHOIIEHUE BOJIbI
ConepxaHue U poJb M IPYTUX BEIECTB B )KUBBIX OPTaHU3MAaX
BOJIbI B OpPraHU3MeE
YeroBeKa

49 VcTouHuku 1 KonnextuBHas [BbIABUTH MpoOIEMBbI 3arpsi3HEHUS
3arpsi3HEHUS BOJIBI. paboTa MUTHEBOM BOJIBI
DKOJIOTHUECKast

mpoOeMa YUCTON BOJIBI




Q30THOM KHCJIOTBHI.
OOHapyxeHHe
HUTPATOB

50 XUMUYECKUH COCTaB |2 [IpakTueckass [YMETb ONPEENsATh XUMUYECKUI COCTAB
BOJEI pabota BObI

o1 Bona — 1 [TpakTuueckass [3HATh MOHATHE PACTBOPBI, PACTBOPUTEIDL
YHUBEpCaJIbHBIN paboTa
[PAaCTBOPHTEIID.
PacTtBOpBI

52 [Tpurorosienue 2 [Mpaktudeckass [3HATH MOHITHE PACTBOPUMOCTD
[PacTBOPOB. pabora
PacTtBOpuMOCTB

Paznen 8. Bozmyx (6 yacoB)

53 CocraB Bo3/ayxa. 1 becena 3HATH IOHSATHUSI OKCUIBI, TOPEHUE,
Kucnopona. Oxcupl. KHCIIOPO/I, ero (pu3nveckue u
['openne XUMHUYECKUE CBONCTBA

54 VcTouHnKH 2 MOKJIa YMeTh onpenensTh UCTOYHUKA
3arps3HEHUS BO3IyXa Barpsi3HEHUS BO3TyXa

55 Kucnopon 1 030H. 1 pacckas 3HATh aJUIOTPOIHBIE MOUPUKALIIN
Kpyrosopot KHCII0pOJa
kuciopoaa. [Ipobnema
030HOBBIX JIBIP

56 A30T — OCHOBHAsI 9acTh |2 KomnexktuBHass [YMeTh pa3ianyaTh a30T B COCTaBE
Bo3nyxa. [Ipumenenue paboTa BO3TyXa
a30Ta

Paznen 9. [IpupydeHbl, HO ONACHBI-KUCIOTHI (7 4acoB)

57 Kucnotel u padorac |1 becena, 'YMeTh pacrio3HOBATh CPeAbl C TOMOIIBIO
HuMu. Pacnio3naBanue MpakTH4ecKas  |[MHIUKATOPOB
KHCJIOT U UX CBOMCTBA. pabora
Nuaukatopel

58 CepHast KHCJIOTA. 2 [TpakTueckas [YMeTh OQOPMIISATH PAKTUUYECKYIO
JleiicTBue cepHOU paboTa paboTy u coburo1aTh MpaBUIia TEXHUKU
KHCIIOTHI Ha OeoK 0€30MacHOCTH
KYpPUHOTO siIia, caxap
U IpEeBECUHY

59 IA30THas1 KHCJIOTA. 1 [TpakTrueckas |YMeTh 0pOPMIIATH TPAKTHUECKYIO
HeoObruHbIe CBOMCTBA pabora paboTy 1 coOr0IaTh PaBHIIA TEXHUKU
Q30THOW KHUCIIOTHI. 0€30MacHOCTH
TpaBneHue a30THOU
KHCIIOTON METAJIJIOB

60 Pacro3naBanue 2 [TpakTrueckas |YMeTh 0pOPMIIATH TPAKTHUECKYIO
Q30THOM KHCIIOTHI paboTa paboTy u coOr0IaTh PaBHIIa TEXHUKU

0€3011aCHOCTH

61 HuTtpatsl. CoiictBa |1 [Tpaktuueckas [YMeTb 0hOpMIIATh IPAKTHYECKYIO

HUTPATOB — coJIel paboTa paboTy u coOr0IaTh PaBHIIa TEXHUKU

0e30I1aCHOCTH

Pazgen 10. Xumuueckue peakuu (7 4acoB)




62 TUnbl XUMHUECKUX 2 Permenue YMeTh periatb XMMHUUECKHUE YPaBHEHUS
[peakuuii B YPaBHEHUI
HEOpPraHU4ECKON
XUMUU. Y PaBHEHUs
XUMUYECKUX PEAKLUH.
3aKOH COXpaHEHUS
Macchl BEILIECTB

63 PacdeTs! 1o 1 Pemenue 'YMeTh peniaTb XUMUYEeCKUE YPaBHEHUS
XUMHYECKUM ypaBHEHUI
YpaBHEHUSIM

64 Wounble ypaBHeHHSA. |2 Pemenne 'YMeTh pemath XMMAYECKHE YPABHEHUS
YpaBHEHUS YPaBHEHUI u coctaBisiTh OBP
CCOLMallun

65 ['enernueckas cBsizb (1 KomnnektuBHast [3HaTh, KakK ONpPEAESATh T€HETHYECKYIO
MeXay KlaccaMu paboTa CBSA3b MEXKYy KJIaCCAMHM HEOPraHU4YECKUX
cOeTUHEHUN Coe TUHEHUN

66 OKUCITUTENTEHO- 1 Pemrenne 'YMeTh peniatb XUMUYEeCKAE YPaBHEHUS
BOCCTAaHOBUTEIIbHBIE YPaBHEHUI n coctaBisaTe OBP
peakuuu (OBP)

Paznen 11. XuMuyeckue peaklini ¥ 3aKOHOMEPHOCTH UX MPOTEKaHUs (5 4acoB)

67 [Ipu3Haku xuMHYeckux (1 Ulexnns 3HaTh NPU3HAKM XUMUYECKHUX PEAKIUN
[peaKui

68 Knaccudukarus 1 [MpakTueckas [3HaTh KiIacCHU(PUKAIMSI XUMHICCKUX
XUMHYECKUX PEaKIIUN pabota PEAKLMI 110 PA3INYHBIM IPU3HAKAM U
10 pPa3JINYHbIM YMETb OIIPEIENIATh UX TUII Ha MIPAKTUKE
[TPU3HAKAM

69 DIEeKTPOTUTHICCKaAsT |2 CemuHap 3HATH TOHATHS DJICKTPOTUTHICCKAS
ncconnanus. Peakuuu MYCCOLMALUS, dJICKTPOJIUTEI,
MOHHOTO 0OMeHa HEDJIEKTPOJIUTBI

70 OxucauTenpHo- 1 Pemenue YMeTh peniaTb XMMUYECKUE YPaBHEHUS
BOCCTAHOBUTEJIbHBIE YpaBHEHHI 1 coctaBysite OBP
peakuuu

Paznen 12. [IpencraBiaenus 06 opraHnyecKuX BemecTBax (2 yaca)

71 Cocras, CTpoeHHE, 2 KomnrekruBHass |HayuuTbCs CTpOUTH CTPYKTYpPHBIE
CBOMCTBA TUIIUYHBIX pabota (bopMyIIbl IpoCTEHIINX IpecTaBUTeNeH

p eJIcCTaBUTEICH
Ba)KHEUIIINX KJIACCOB
OPraHNn4YCCKHUX BCUICCTB

OPraHn4CcCKuX BCUICCTB

Paznen 13. [Ipaktuyeckoe mpruMeHEHNE MOTYYSHHBIX 3HAHHUM MPH 0TPaOOTKE HaBBIKOB TecTHpoBaHus (10

4acoB)

72 Perenye pacuéTHBIX 1 Pemenue 3a1ad  |YMeTh NPaBUILHO O(QOPMIIATE U PELIATh
zagaq (Nel8, 19) 3a/1a4M Pa3HbIX TUIIOB

73 Perenye pacuéTHBIX 2 Pemenue 3a1ad  |YMeTh NPaBUILHO 0(QOPMIIATE U PELIATh
Bamgad (Nel§, 19) 3aJayd pa3HbIX TUIIOB

74 Perenye pacuéTHBIX 1 Pemenue 3a1a4  |YMeTh NPaBUILHO O(QOPMIIATE U PELIAThH

sanay (Nel§, 19)

3adavu pa3HbIX TUIIOB




75 Pemenne 3aganus Ne20 2 Permenvie 3a1a4  |YMeTh MpaBUIBLHO 0OPMIISTH U PEIIATh
(OBP) 3ajaul pa3HbIX TUIOB + OBP

76 Pemenne 3apanus Ne20 (1 Pemennie 3a1a4  |YMeTh IpaBHILHO O(QOPMIISTH U PEIIATh
(OBP) 3ajaul pa3HeIX THIOB + OBP

77 Peenne 3ananus Ne20 2 Pemrenue 3a1a4  [YMeTh MpaBUIIbHO OOPMIISATH U PElIaTh
(OBP) 3ajauM pa3HeIX THIOB + OBP

78 Pemrenne 1 Pemenue 3a1a4  [YMeTh MpaBWIIbHO OOPMIISATH U PElIaTh
KOMOMHUPOBAHHBIX 3ajiauu pa3Hbix TUNoB + OBP
TECTOB Pa3HbIX
W3IaHUM U aBTOPOB

Paznen 14. XuMuueckuii IpakTUKyM (S 4acoB)

79 Pemenue 2 Pemenue 3a1a4  |YMeTh NpaBUILHO 0(QOPMIISTH U peIIaTh
DKCIICPUMCEHTAJIbHBIX 3agadu pa3sHbIX TUIIOB
3ajad

80 Pemenne 1 Pemenuie 3a1a4  |YMeTh NpaBUILHO 0(QOPMIISTH U peIIaTh
DKCIICPUMEHTAJIbHBIX 3agayy pa3HBIX TUIIOB
3ajad

81 Perrenne 2 Pemenuie 3a1a4  |YMeTh npaBUILHO 0(OPMIISTH U PeIIaTh
DKCIICPUMEHTAJIbHBIX 3agadu pasHbBIX TUIIOB
3ajad

82 PeanbHBI XuMHadeckuii |1 [lpakTyeckass [3HATh TUIBI OCAJAKOB U MPU3HAKHU
PKCIICPUMEHT (3aaHHs pabora MPOTEKAHNS XUMUYECKUX PEAKIUN

23 1 24)




1.2 Conepixanue pa3aeoB NporpaMmsl

Paznen 1 Xumudeckas jaboparopus (4 yaca)

[IpaBuna TeXHUKH O€30MACHOCTH MPH MPOBEACHUN UCCIICIOBAHN,
MEANIIMHCKHE allTeYKH TIePBOI TOMOINHU B kKabuHeTe XuMuu. MHCTpyKTax 1o
TEXHHUKE O€30MacHOCTH.

3HAKOMCTBO € J1a00paTOPHBIM 000PYIOBaHUEM

XpaHeHue MaTepuasoB U peaKTUBOB B XUMHUECKOW JabopaTopuu

Pa3znea 2. BemecTBa, KOTOpble HAC OKPY:xkaK0T (9 HacoB)

[IpocThie 1 cI0XKHBIE BEMIECTBA. XUMUYECKHUE DIIEMEHTBHI.

JlaGopaTopubiii onbITNe1. O3HakOMIIEHHE ¢ 00pa3liaMu IPOCTHIX U
CJI0’KHBIXBEILECTB.

CocraB atmocdepsl. Kucnopos kak BaxKHEHIINT KOMIIOHEHT aTMOC(hephl.
JladopaTopHsIlii onbITNe2 «IlosydeHne kuciaopoaa u3 NepeKucr BoI0poaa,
JOKa3aTENbCTBO Er0 HATUYHUS.

Bopa B macmtabe ninaneTsl. @u3nyueckue CBOWCTBA, MapaoOKChl BOJIBI,
ctpoenue Boabl. [lokazarenu kauecTBa BoAbl. MccienoBanue BOAbI U3 pa3HbIX
nctouyHukoB JlabopaTopubiid onbITNe3 «OnpeaeneHre BOJONPOBOIHON U
JUCTUJUTUPOBAHHOUN BOIBD»

JlabGopaTtopHblii onbITNe4 «Okpacka HHAUKATOPOB B HEUTPAIBLHOM Ccpeie»

Pa3znen 3. SIBjenusi, npoucxoasinue ¢ Bemecrsamu (4 yaca)

Yucteie BemnecTBa u cMecu. Kimaccuduxanus cmeceir. Criocoosl
paszelIeHus] CMeCe: IeMCTBHe MarHUTOM, OTCTauBaHue, (PUIbTPOBaHUE,
BbINIAPUBAHKE, KPUCTATUTU3AIMS, JUCTUIUISIIUS

IIpakTnueckas padora Nel «Huctele BellecTBa U CMECH

IIpakTunueckas padora Ne2 «ouucTKa BOABI U BO3yXa OT TBEPABIX
YacTHUI»

Pa3znen 4. OcHOBBI 3KCIIEPUMEHTAJIbHOM XuMuHu (19 yacoB)

IIpakTuyeckass padora Ne3 M3ydyeHue CBOMCTB BEUIECTB: HarpeBaHUE
BOJIbl, HarpeBanue okcuaa kpemuus (IV).

IIpakTuyeckas padora Ne4 «M3mepeHue remneparypsl KUIIEHUS BOBI C
MMOMOIIBIOIATYMKA TEMIIEPATYPHI U TEPMOMETPA»

IIpakTuyeckas padoraNeS «Onpenenenue TeMIIEpaTypsl
KPUCTAJUTU3ALUNA»

DuU3NYECKUe U XUMMHUYECKHUE SIBIICHUS. BblaeneHrne W MorjaomeHne Temna —
MPU3HAKXUMHUYECKOUN pEaKIINU.

IIpakTuyeckas padora Ne6 «IK30TepMuYECKas peaKLHs»



IIpakTuyeckas padora Ne7 «OHAOTEpMHUUYECKAs PEAKLUS)
CKOpOCTh XMMHUYECKUX peaKInii. XUMHUYECKUE IPEBPAICHUS. XUMUYECKHE

peakuuy. XUMHYECKHE YpaBHEHU:A. BBbINOIHEHHWE TPEHUPOBOUYHBIX
YIPOKHEHUN 110 COCTAaBICHUIO YPAaBHEHUN XUMHUUYECKUX peakuuil. Tursl
XUMHUYECKUX PEAKIUM.

IpakTuyeckass padbora Ne§ « TuIbl XUMHUYECKUX PEAKIINI»

Pasnen 5. OcHoBbl pacueTHoii xumum (10 yacos)

MoJib — eMHHUIIa KOJIMYeCTBa BelecTBa. MossipHas Macca.
BbryuciieHusi MOXUMHUYECKUM YpaBHEHUSIM. 3aKOH ABoraipo. MosipHBIT
00BEM Ta3o0B.

OTtHOocHTENbHAS IJIOTHOCTD T'a30B. PellIeHre SKCIIEpUMEHTAIBHBIX 3a1a4 110
TEME

«HpaKTI/IKyM 10 U3YUYCHHIO CBOMCTB BCIICCTB OCHOBHBIX KJIaCCOB
HeopraHI/I‘{CCKI/IXCOGHHHGHHﬁ)).

Paznen 6. OcHOBBI 3j1eKTpOIUTHYECKOH quccounanuu (11 yacos)

IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX
npuMecen». DIEKTPOIUTUYECKAs AUCCOLHUAIMS — TJIABHOE YCIOBUE
MPOTEKAHUS PEaKIMil BpacTBOpaX. DJICKTPOIUTHUECKAS JUCCOLMAIUS
KHUCJIOT, IIeJI04Yed U COJIeH.

IpakTuyeckas padora NelQ «DnekTponuTHUYECKAs JUCCOLUAIUS

IpakTunueckas padoraNell «CunbHbIE U clla0bIe SJIEKTPOTUTHD)

IpakTuyeckas padoraNel2y» Biusinue TeMnepaTypbl Ha
nucconmanuio». [lpaktudyeckast padora Nel3 «Biusinue
KOHIIEHTPAIIMU PACTBOPA HA JUCCOIUALINION

Pemienure skcnepruMEHTAIBHBIX 3aJ1a4 110 TeMe «DNEKTPOTUTHYECKAs
JIFCCOITAAITHS .

Paznen 7. Boga. PacTBopsl (9 4)

Bona — ocHoBa »xu3nu Ha 3emie. Bona B 6Ty, ConepkaHue, COCTOSTHUE
Y POJIb BOJIbI B OpraHn3Me yejaoBeka. Bojga — yHuBepcanbHbIN paCTBOPUTENb.
PactBopsl. [IpurotoBnenne pactBopoB. PacTBOpuMOCTS.

MaccoBas 0711 paCTBOPEHHOIO BEIIECTBA B pacTBOpe. 3ajauu Ha
MIPUTOTOBJICHUE PACTBOPOB.

Pemienuie 3a1au ¢ UCMONIB30BAHUEM MTOHSTUSI MACCOBAsI 10151
PacTBOPEHHOIO BEIIECTBA.



Paznen 8. Bo3ayx (6 4)

Cocras Bo3ayxa. Kucnopona. Oxcunsl. ['openue. Uctounnku
3arpsi3HeHust Bo3ayxa. BeiOpocsl aBroTpancnopta. Mctounuku
pPaAMoaKTUBHOrO U3ny4yeHusa. Kucinopoa u 030H — asioTponHble MOAU(DUKATUN
kucinopona. Kpyrosopor kuciopona.

[IpobGnema 030HOBBIX JbIp. Bo3ayx — Hencuepmnaemoe coipbe. A30T —
OCHOBHas 4acTh Bo3ayxa. [I[puMenenue azora.

OKCIIEPUMEHTHI ¢ KUCIOPOAOM: MOJIyYEHUE KUCIOPOAA, CKUTAHUE
KHCJIOPOJIa, aTOMApHBIN kuciopoa. Bornopoa. Kpyrosopor Bonopona,
COJIEp’KaHKE BOJOPOA B KOCMOCE, HICTOYHUKH BOJAOPOJA Ha 3EMIIE.

Paznen 9. Ilpupy4ensnl, HO onacHbI (7 4)

Kucnotsl u pabota ¢ HuMu. PacnioznaBanue KUCJIOT U UX CBOMCTBA.
Nuaukatopsl. CepHas kucioTa. IlepBas moMoIb npy KUCIOTHBIX 0KOTax.
AzotHas kuciorta. HeoObuHbIE CBOMCTBA a30THOM KUCIIOTHI.

TpaBneHue a30THOU KUCIOTOU MeTasoB. [lonydyeHnne nox tsaroiu
«Oyporo raza». PacnoznaBanue a30THON KUCIOTBHI.

Hutpatsl. CBolicTBa HUTPATOB — CcOJIeil a30THON KUCIOThL. OOHApyKeHue
HUTpaToB. CoJsiHas, WA XJIOPOBOAOPOAHAS KUCIIOTA.

[Iémoum u pabora ¢ Humu. CBolicTBa menoyeit. OOHapyKeHHE IIesIoueit
U IIEJI0YECOAEPKAINX TPOAYKTOB. [lepBas moMoIIb MpU HIETOYHBIX 0KOTax.
SnoButeie conu u padota ¢ HUMH. [lepBas MoOMoIIb MPU OTPABICHUU COJIAMHU
TSKENBIX METAJLIOB.

OcaxaeHne TSHKENBIX HOHOB C IOMOILBI0 XUMUYECKUX PEAKTHUBOB.
I'oproune BemecTBa u cMecu. B3pbiBuaTsie U roproune BeuiecTsa. OnacHble
ra3oBblE€ CMECH.

Opranuueckue pacTBOPUTENIH. ALIETOH U €r0 CBOMCTBA. ALIETOH KaK
pactBoputenab. HepTh u HEDTETIPOTYKTHI.

Paznen 10. Xumnueckue peakunu (7 4)

THUIIBI XUMHYECKUX PEAKIIMN B HEOPTaHUYECKON XUMHUH. Y PAaBHEHUS
XUMUYECKUX peaKkuid. 3aKOH COXpaHEHUs1 Macchl BenlecTB. PacueTsl mo
XUMUYECKUM ypaBHEHUSIM. Peakiiuu noHHoro ooMeHa. ['eHeTnueckas CBs3b
MEXK]y KJaccaMH coeMHEeHUH. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIIUU

(OBP).

Pazgea 11. Xumunuyeckue peakunu, 3aKOHOMEPHOCTH UX NMpoTeKaHus (5
4acoB)

[Tpusnaku xumudeckux peakuuil. Kmaccupukaus XuMHUUECKUX PEAKIIUMA
10 Pa3JIMYHBIM IPU3HAKAM. DJIEKTPOJIUTHYECKAS TUCCOLUALNS. DIICKTPOJIUTHI
1 HE3EKTpouThl. Peakunu noHHOro oOMeHa. OKUCIUTENbHO-



BOCCTaHOBUTENbHBIE peakUi. OKUCIUTEIN U BOCCTAHOBUTEIH.
Paznen 12. [IpeacraBiienusi 00 opraHmvyecKux BemecTBax (2 yaca)

CocTaB, cTpoeHHE MPOCTEUIINX yTIEBOIOPOJAOB: METaHa, dTaHa, STUJICHA,
aneruieHa, 6ensona. O0uue Guznyeckue 1 XUMUYECKUE CBOICTBA,
pUMEHEHHE yrieBoAopoaoB. CocTaB U CTPOCHHE CITUPTOB (METaHOIIA,
ATaHoJIa, TIUIEpPUHA), KApOOHOBBIX KUCIOT (YKCycHOM). X XapakTepHble
XUMHUYECKHUE CBOMCTBA.

Pasnen 13. IIpakTnuyeckoe  NpUMEHEHHE IOJYYEHHBIX 3HAHMI NpH
0TpadoTKe HABLIKOB TecTupoBaHus (10 yacos)

O6o001IeHre 3HAHUKM YyYalIuXxcsi MO TEXHUKE Oe30MacHOCTH B XMMHUYECKOU
nabopatopuu. CucreMaruzanusi NpaBWil IS yYallMXcs MO OOpalleHHIO C
Pa3IMYHBIMU BEIIECTBAMH M XUMHUYECKUM 000PYT0BaHHUEM.

Paznen 14. Xumudeckuii npaktukyMm (5 4acos)

Pemenne oskcnepumeHTanbHBIX 3amad. Monaenb dK3aMeHa.  PealbHbIN
XUMUYECKHM dKcniepuMenT (3aganus 23 u 24 OI'D) [IpakTuueckoe NpuMEeHEHUE
MOJIYYEHHBIX 3HAHWUW TIpU OTPaOOTKE HABBHIKOB TecTHpoBaHusi (10 dacoB)
Pemenne 3amau (18,19 OI'D). Pemenue 3amanuii co cBoOoaHBIM oTBeTOM (20,
21, 22 OI'D). Pemenne KOMOMHUPOBAHHBIX TECTOB Pa3HbIX U3JaHUN U aBTOPOB.

1.2. VYuyeOHo-kajeHIAPHBIH rpaduk

Ne n/m Tema ypoka KoaunvecTBo JaTa uzydeHust

yacoB

Paznen 1 Xumunueckas jsaboparopus (4 yaca)

1-2 [IpaBuiia TeXHUKH O€30MaCHOCTH 2 05.09.2024

IIpU [IPOBEJICHUN UCCIIEAOBAHUM,
MEIMIMHCKNE alTeYKH IIEPBOU
MIOMOIIY B KaOWHETE XHUMHUH.
NHCTpyKTa) MO TEXHUKE

0€30MacHOCTH.

3HaAKOMCTBO C 1 10.09.2024
1ab0paToOpHBIM

000pyT0BaHHEM

XpaHeHHe MaTepUaioB U 2 12.09.2024

PEAKTUBOB XUMHUYECKOU
nabopaTopuu

Pa3nen 2. BemecTBa, KOTOpble HAC OKPYKaKOT 24 yaca (9 YacoB)

5-6 IIpocThIe U COKHBIE 1 17.09.2024

BEIIIECTBA. XUMHUYECKUE
yneMmeHThl. JI/O Nel.




O3HakomIieHHE ¢ 00pa3amMu
MPOCTHIX U CIOHBIX BEIIECTB.

CoctaB atmocdepsl. Kucnopon
KaK BXHEUIINN KOMIIOHEHT
aTMocdepbl

19.09.2024

Jlabopartopnas pabora Ne 2
«lTonyuenue kuciopona us3
NEePEeKUCH BOIOPO/A,
JI0Ka3aTeNIbCTBO €r0 HATUIHS.

19.09.2024

Bopa B macmTtabe miaHeThl.
dus3nyeckue CBOMCTRA,
NapajioKChl BOJIbl, CTPOCHHE
BOJIbI

24.09.2024

10- 13

[loka3zaTtenu kauecTBa  BOJBI.
HccnenoBanuie BOJbI U3 pa3HbIX
UCTOYHUKOB JlabopaTopHas
pabota Ne3 «OnpeneneHue
BOJIOTIPOBOJHOU U
JTUCTUJUTUPOBAHHOMN BOJIBI»
JlaGoparopHasipabora Ne4
«Oxpacka MHAUKATOPOB B
HEUTPaJIbHOMN CpelIe»

26.09.2024
01.10.2024

Pasnen 3. SIBienus, npoucxoasinue ¢ Bemecrsamu ( 4 yaca)

14

YucTeie BElIECTBA UCMECH.
Kiaccuduxanus cmecei.

1

03.10.2024

15

Cnioco0nI pa3eneHus CMECei:
JICCTBUE MarHuTOM,
oTcTanBaHue, GUILTPOBAHUE,
BBITTAPUBAHUE, KPUCTAIUTU3AIUA,
JTUCTUILIAIINS.

03.10.2024

16

[IpakTrueckas pabota Nel
«HucTtele BENIECTBA U CMECU»

08.10.2024

17

[IpakTrueckast padbota Ne2 «
OYHCTKA BOJBI U BO3AYyXa OT
TBEPJbIX YACTHID)

10.10.2024

Paznen 4. OcHOBBI IKcIepuMeHTANBbHOM XuMuu (19 yacos)

18

[TpakTuueckaspabora
No3. M3yueHnue CBOWCTB
BEIIECTB: HATPEBAHUE
BOJIbI, HATPEBAHNE OKCHA
kpemHusA(IV).

1

10.10.2024

19

[IpakTuueckas padbora
Ne4 «M3mepenne

12.11.2024




TEMIIEPATYpPbl KUTICHUS
BOJBI C IIOMOLIBIO
JNAaTYMKa TEMIIEPATYPHI U
TEPMOMETPa»

20

[IpakTuueckas padbota
No5 «Onpenenenue
TeMIepaTyphl
KPUCTAJUTH3AIIH
BEIIECTBA»

14.11.2024

21

dusuyeckue u
XUMHUYECKHUE SIBJICHUS.
Brinenenue u
MOTJIOIICHUE TeIlia —
MIPU3HAK XUMHAYECKOU
peakiuu

19.11.2024

22

[Ipaktuueckass  pabota
No6 «Dx30TepMuueckas
peaKius»

21.11.2024

23

[IpakTueckas pabora
No7 «Dunorepmuyeckas
peaxIus»

26.11.2024

24-25

CKopOoCTh XUMHUYECKUX
peakiuin

28.11.2024

26-27

XUMHAUYECKUE
MpEBpAILCHUS.
XUMHYECKUE PEAKIUH.

03.12.2024

28-31

XUMHYECKUE YPABHECHUS.
BrlinonHeHne TpeHUPOBOYHBIX
VIPAXKHEHUH 10 COCTABICHUIO
YpPaBHEHUN XUMHYECKUX
peakiui

05.12.2024

32

[IpakTtruueckas pabora Ne§
«Tumbl  XUMUYECKUX
peaku»

10.12.2024

33-34

Moms — enuHHUnA
KOJIMYECTBA BEIIECTBA.
MonsipHas macca.

12.12.2024

35-39

Brruucnenusd mo
XUMHUYECKUM YPABHCHUSM.

17.12.2024

40- 41

3akoH ABorajpo.
MomnsipHblif 00beM  Tra3oB.
OTHOCUTENBHAS MIIOTHOCTD
ra3oB.

19.12.2024

42- 43

Pemenue OKCIICPUMCHTAJIbHBIX

24.12.2024




3azay 1o reMe «lIpakTukym 1o
HU3y4YEHUIO CBOWCTB  BELIECTB
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCITUHEHUI

Pa3jesn 6. OCHOBBI JIEKTPOJIMTHYECKOH quccounanmuu (5

4acoB)

44

[IpakTuueckas padbota
N9 «Ounctka BOJbI OT
PAaCTBOPUMBIX ITPUMECEIN

1

26.12.2024

45

DIEKTpOIUTHYECKAS
JUCCOLMALIMS - [JIABHOE
yCIIOBUE TMPOTEKAaHUS peakuui
B PAacTBOpAXx.

09.01.2025

46

DNEeKTPOTUTHYECKAs JUCCOIHAITIS
KHCJIOT, IIEJToUei U COJIeH.

14.01.2025

Paznen 7. Boga. PacTBopsl (9 yacoB)

47

Bopga — ocHOBa XM3HHU Ha 3eMIIe.
CocTaB 1 CBOMCTBA BOJEI.
KpyroBopoT BosibI B Ipupo e

16.01.2025

48

Bona B ObiTy. Coneprkanue u poJib
BOJIBI B OPTaHU3ME YeIOBEKa

21.01.2025

49

WcTounuku 3arpsi3HeHus BObI.
DKxoJiorudeckas mpobaemMa YuCcTon
BO/IbI

23.01.2025

50

XUMHUYECKHUH COCTAaB BOJIbI

28.01.2025

51

Bopa — ynuBepcanbHbIi
pacTBOpuUTENh. PacTBOpHI

30.01.2025

52

[IpuroTtoBieHue pacTBOPOB.
PactBOpuMOCTB

04.02.2025

Paznen 8. Bo3ayx (6 4)

53

Cocras Bo3ayxa. Kucnopos.
Oxkcuppl. ['openue

06.02.2025

54

Hcrounukn 3aIrpsA3HCHUA BO3/1yXa

11.02.2025

55

Kucnopon u o30H. Kpyrosopot
kucnopoaa. [Ipobiema 030HOBBIX

JIBIP

13.02.2025

56

A30T — 0OCHOBHAs YacTh BO3yXa.
HpI/IMeHeHI/IC a30Ta

18.02.2025

Pazaen 9. IlpupyueHsl, HO onacHsl (7 4)

57

Kucnots! u paboTa ¢ HUMH.
Pacno3naBaHue KUCIIOT U UX
cBorictBa. MHIMKaTOpBI

20.02.2025

58

Cepnas xucnora. [leiictBue cepHoi
KHCJIOTHI Ha O€JIOK KypHHOTO sifla,
caxap M JIpeBECHHY

25.02.2025

59

AzotHas kuciaora. HeoObruHbIe
CBOMCTBA a30THOW KHUCJIOTBHI.
TpasneHue a30THOM KUCIOTON
METAJIJIOB

27.02.2025




60

Pacno3HaBanue a30THOM KHUCIIOTBI

04.03.2025

61

Hutpatsl. CBoiicTBa HUTpPATOB —
COJIEH a30THOM KHUCIIOTBI.
OOHapyXeHNe HUTPATOB

06.03.2025

Paznea 10. Xumnueckue peakun (7 4)

62

Turbl XUMHYECKUX PEaKLIMil B
HEOPraHUYECKOW XUMUU. Y pPaBHEHUS
XMMMUYECKUX peakUuid. 3aKOH
COXPAHEHHUsI MacChl BELIECTB

11.03.2025

63

PacueTsl o xummnueckum
YpaBHEHUSM

13.03.2025

64

HoHHbIe ypaBHEHHUs. Y paBHEHUS
JUCCOLMALUU

18.03.2025

65

FCHGTI/ILIGCKaﬂ CBA3b MC)K}Iy
KJIacCaMH CO€IUHEHUN

20.03.2025

66

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
peakiuu (OBP)

01.04.2025

Pasznen 11. Xumunuyeckue peakiiuu, 3aKOHOMEPHOCTH UX NMpPOoTeKaHus (5

4acoB)
67 [IpU3HaKKM XMMHUYECKUX pPEaKIIHil 1 03.04.2025
68 Knaccupukanus XAMHIECKUX 08.04.2025
peaKIyii o pa3IMYHBIM MpU3HAKAM
69 DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. 2 10.04.2025
Peakiinu nonsoro ooMena
70 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC 1 15.04.2025
peakiumn
Paznea 12. IllpeacraBiiennsi 00 opraHuvdecKnx BenlecTBax (2 yaca)
71 CocraB, cTpocHHE, CBOMCTBA 2 17.04.2025
TUIMYHBIX MIPEJACTaBUTEIICH
BOKHEHIIINX KJIACCOB OPraHUYECKUX
BCIICCTB
Paznen 13. [IpakTudeckoe npuMeHeHHe MOJTY4e€HHBIX 3HAHUH NIPH 0TPAdOTKe
HABBIKOB TecTUpoBaHus (10 yacoB)
72 Pemenne pacuérasix 3amad (Nel8, 19) 1 22.04.2025
73 Pemenne pacuérasix 3amad (Nel8, 19) 2 24.04.2025
74 Penrenne pacuérnbix 3am1au (Nel8, 19) 1 06.05.2025
75 Pemenue 3ananus Ne20 (OBP) 2 08.05.2025
76 Pemenne 3amanus Ne20 (OBP) 1 13.05.2025
77 Pemenne 3amanus Ne20 (OBP) 2 15.05.2025
78 Perienne KOMOMHUPOBAHHBIX TECTOB 1 20.05.2025
pa3HbIX U3JJaHUN U aBTOPOB
Pazaea 14. Xumnuyeckuii NPaKTUKYM (S 4acoB)
79 Pemenue SKCIIepUMEHTATIBHBIX 33124 2 22.05.2025
80 Pemenue s3xcnepuMeHTaNbHBIX 33434 1 27.05.2025
81 Pemienue s3xcnepuMeHTaNbHBIX 33434 2 29.05.2025
82 PeanbHbIil XUMUYECKUN SKCIIEPUMEHT 1 03.06.2025
(3amanus 23 u 24)




1.5 Ilnanupyemsblie pe3yabTaTbl 0OCBOCHHS 00pa30BaTEJIbHOM MPOrpaMMBbI
JInuHOCTHBIE pe3yabTaThl

OOyyarouuiicss MOJy4YUT BO3MOXKHOCTH JJisi (OPMHUPOBAHUS
CIEIYIOIMX JIMYHOCTHBIX Y Y /1:

- olnpeJeieHre MOTUBALMY U3YUYEHUs] yueOHOro MaTepuarna;

- OLICHUBAaHUE YCBAaMBAaE€MOro Y4YeOHOrO MaTepuaya, HCXOAsS U3
COLIMAJIBHBIX U JINYHOCTHBIX LIECHHOCTEM;

= NOBBILIEHUE CBOEr0 00pa3oBaTEIbHOTO YpPOBHS U YPOBHS

TOTOBHOCTH K HU3YUCHHUIO OCHOBHBLIX HCTOPHUYCCKUX CO6BITPII>1, CBsjA3aHHBIX C
Pa3BUTUCM XUMHHU U O6H.I€CTB21;

. 3HAHUC ITPaBUJI IIOBCICHUA B IIpei’;BBI‘Ia.I\/'IHBIX CUTyalusiaXx;

. OLOCHHWBAHUC COIII/IaJIBHOﬁ 3HAYNMOCTHU HpO(l)CCCI/Ifl, CBJ3aHHBIX C
XHMHGﬁ; BJIaACHUC TIIpaBHJIaMU 0e30I1acHOTro O6paII1€HI/ISI C XHMHYCCKHUMHU
BCICCTBAMHU 1 O60py,HOBaHI/I€M, IMPOABJICHUC AKOJIOTUYECKOM KYJIbTYPHI.

MeTanpeaMeTHbIE pe3yJabTAThI

Pecyniamuesnvie

OOyyaroluiicss OIYYUT BO3MOKHOCTH i (DOPMHUPOBAHUS CIIEAYIOUIUX
perynatuBHbIX Y'Y /1:

= Henernojaranie, — BKJIIOYas ~ MOCTAaHOBKY  HOBBIX  IIEJIEH,
npeoOpa3zoBaHUE MPAKTUUECKOW 3a7a4d B MO3HABATEIBHYIO, CAMOCTOSTEIbHBIN
aHaNIM3 yCIOBUW JTOCTIKEHHUS IIEJIM Ha OCHOBE yu€Ta BBIJCIICHHBIX YUYUTEIEM
OPUEHTUPOB JICUCTBHSI B HOBOM Y4e€OHOM MaTepuaje; IUIAHHUPOBAHUE MyTH
JIOCTIKEHUSI 1eJiel; yCTaHOBIIGHHWE IICJIEBBIX MPHOPUTETOB, BBIJICIICHUE
aJTbTEPHATUBHBIX CIIOCOOOB JIOCTHKEHHUSI 11eTH U BEIOOP Hanbosee 3pheKTUBHOTO
crioco0a;

. YMEHHE CAMOCTOSITEJIBHO KOHTPOJIUPOBATh CBOE BpPEMs U
VIOPABIATH UM; YMEHUE IPUHUMATH PEIIECHUS B TPOOJIEMHOM CUTYaIUH;
" TI0CTaHOBKA y4eOHBIX 337]a4, COCTaBIICHUE IJIaHa u

I10CJIeA0BATEIbHOCTUICHCTBUM;

Ilo3HaBaTeJIbLHBIC:

OO0yJaronuics MOJIYYUT BO3MOXHOCTD IS (DOPMHUPOBAHUS CIICTYIOMIAX
rmo3HaBaTeJbHBIX Y Y /1:

. MIOMCK U BbIJIeJICHHE HH(pOopMaInu;

. aHaJau3 YCJIOBUM W TpeOOBaHMI 3amauu, BHIOOp, COIMOCTaBICHHE U
000CHOBaHMECIIOCO0A PEILICHHS 3a/1a4K;

. BbIOOp Haubosiee S(PGEKTUBHBIX CIOCOOOB peEIICHHUS 3ajladyd B



3aBUCUMOCTH OTKOHKPETHBIX YCJIOBHIA;

. BBIJIBW)KEHHE U OOOCHOBAaHME THUIOTE3bl, BBIOOp crmocoba eé
MPOBEPKHU; CAMOCTOSITENBHOE CO3/IAaHUE AJTOPUTMA JESATEIBHOCTH MPU PEUICHUU
po0JieM TBOPUYECKOTO U TOMCKOBOT'O XapaKTepa;

. YMEHHSI XapaKTEpU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO H
CBOMCTBaM; OIMCHIBAHUE CBOMCTB: TBEPJBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB,
BbIJICJICHUE UXCYIIIECTBEHHBIX TPU3HAKOB,;

+  HM300paXKEHHE COCTaBa MPOCTEHIITUX BEIIECTB C MOMOIIBI) XUMUYECKUX
bopMyTT U CYITHOCTH XHMHUYECKUX PEAKIUH C MOMOIIBI0 XUMHUYECKUX
ypaBHEHUI; TpoBeicHUE HAOI0ICHUH, OMTMCAaHNE TTPU3HAKOB U YCIOBUM
TEUEHHS]  XUMUYECKUX  PEAKIUi,  BBINOJHEHUE  XUMHUYECKOIO
OKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHalu3a HaOMIOJCHUU 3a
IKCTIIEPUMEHTOM, PEIICHHE 3a]1a4, TOJIydeHUEe XUMUUECKOU nH(pOopMaIuu
U3 Pa3JIUYHbIX UCTOYHUKOB;

. YMCHHUC OPTAHHU30BBIBATH HCCIICAOBAHUC C IICJIbIO IIPOBCPKU I'MITIOTEC3;

. YMCHHUC [CJIaTh YMO3AKIIFOUCHUS (I/IH)IyKTI/IBHOG n 110 aHaJIOFI/II/I) Hu
BbBIBOIbI, YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(l)OpMaIII/IIO O BCIICCTBAX H
XUMHUYCCKHUX ITpoHecCax, KPUTHICCKNU OTHOCUTHCA K HCCBHOHaquOﬁ I/IH(I)OpMaIII/II/I.

Kommynuxamuenuvie

. MIOJTHO€ W TOYHOE BBIPAKEHHE CBOWX MBICIEH B COOTBETCTBHH C
3aja4aMH U yCIOBUSIMH KOMMYHUKAIINH;

. aJICKBaTHOE WCIIOJb30BAaHUE PEUYEBBIX CPEICTB I YYacThs B
TUCKYCCUU B apTyMEHTAIIMH CBOCH MO3UIINH, YMEHHE MTPEICTABISATh KOHKPETHOE
coJiepKaHHe ¢ COOOIIEHUEM €T0 B MMChbMEHHON U YCTHOU (opme,

. OIpe/ieNieHNe CIOCOOOB B3aWMOJCHCTBHUS, COTPYIHHYCCTBO B
noucke u coope nHpopmaru
. OTIpEeJICICHHE CIIOCOOOB B3aMMOJACHCTBHUS, COTPYAHHYECTBO B

MoucKke W cOope MHPOpMAllMK, Y4acTHE B JAHANIOTE, TUIAHUPOBAHUE OOIIMX
Croco0OB pabOThI, TMPOSIBICHHE YBAKUTEIHLHOTO OTHOIIEHUS K JAPYTUM
y4alluMcCsl; OINHWCAHUE COJNEP)KAHUS BBIIOJIHAEMBIX JIEMCTBUM C  LEJBIO
OPUEHTUPOBKHU B IPEAMETHO- IIPAKTUUECKON JEITEIbHOCTH; YMEHHUS YUUTHIBATH
pa3sHble MHEHHS W CTPEMUTBCA K KOOPAMHALIMM Pa3JIMYHBIX [O3ULUANA B
COTPYIHUYECTBE;

. dbopmMmynrpoBaTh COOCTBEHHOE MHEHHE 151 MO3ULHIO,
apryMEHTUpPOBaTh M KOOPAMHHUPOBATH €€ C TNO3MIUSAMHU NApTHEPOB B
COTPYAHUYECTBE TMpPU BHIPAOOTKE OOIIEr0 pEIIeHHsT B  COBMECTHOU
NEATENBbHOCTH;

. OCYLIECTBIISITh ~ B3aUMHBIA ~ KOHTPOJIb W OKa3blBaTh B
COTPYJAHUYECTBE HEOOXOAMMYIO B3aMMOIIOMOIIIb;
. IJIaHUPOBaTh OOLIME COCOObI pabOThI; OCYUIECTBIATH KOHTPOIb,

KOPPEKIIHIO, OLIEHKY JIEUCTBUI apTHEPA, YMETh YOEK1aTh;



. UCTIOJIh30BaTh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA AJII OTOOpPaKCHHS
CBOMX YYBCTB, MBICJICH, MOTHBOB W MOTPEOHOCTEH; OTOOpaxkaTh B peUH
(onucanue, 0OBSICHEHUE) COAECPKAHUE COBEPILIAEMBIX NEUCTBUM, KaK B opme
I'POMKOH COIMAIM3UPOBAHHON peuH, Tak U B popMe BHYTPEHHEN peun;

. pa3BHUBaTh KOMMYHUKAaTHBHYIO KOMITIETEHITUIO, UCIIONIB3Ys CPECTBA
YCTHOM M MHUChMEHHOW KOMMYHHUKAIMU TPH paboTe C TEKCTaMH y4eOHHKa U
JOTIOJIHUTENIBHON ~ JINTEpaTypod, CHPaBOYHBIMH  TaOJHWIIAMH, MPOSBIATH
TOTOBHOCTHK YBKEHHIO WHOW TOYKH 3pEHUS MPH OOCYXKICHUU PE3yIbTaTOB
BBITIOJITHEHHOM PabOTHI.

ITo3HaBaTe/IbHBIE:

o Ha3bIBaTh NMPU3HAKU W YCJIOBUS MPOTEKAHHS XUMUUYECKUX DPEaKIIHiA;
coOmo1aTh MpaBuia 6e30nacHoi padoThl MpU MPOBEACHUH OMBITOB; MOIb30BATHCS
71a00paTOPHBIM 000PYIOBAHUEM U TTOCYI0M;

o HoJy4yaTh, COOUpaTh ra3oo0pa3Hple  BeEIIeCTBA |
pacrlo3HaBaTh WX, XapaKTepu30BaTh (QPUINYCCKUE M XHUMHUYSCKHE CBOWCTBA
OCHOBHBIX KJIaCCOB

o HEOPTraHMYECKUX COCJTMHEHUH,

o IPOBOJIUTH  OMBITHI, TOJATBEPKIAIOIINE XUMHUYECKHE CBONCTBA

W3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

o PacKpBIBaTh CMBICH MOHSATHS «PAaCTBOPY», BHIYUCIISATH MACCOBYIO JIOJIO
pPacTBOPEHHOTO BEILIECTBA B pacTBOPE,

o TOTOBUTBH PACTBOPHI C ONPEEIEHHON MAacCOBOM 1071€i pacTBOPEHHOTO

BEI[ECTBA; XapaKTEePU30BaTh 3aBUCHMOCTh (PU3MYECKUX CBOWCTB BEIIECTB OT
TUTA KPUCTALIMYECKON PEIIETKH,
° ONPEAEIATh BUJ XUMHUYECKOW CBSI3U B HEOPTAaHUUECKUX COCTMHEHUSIX;
° pPacKpbhIBaTh OCHOBHBIE IIOJIOKEHHUS TEOPHUH DJICKTPOJIUTUUYECKOMN
JMCCOLIMAIIUM, COCTABIIATh YPAaBHEHUS DJIEKTPOIUTHYECKON TUCCOIMALIMM KUCIIOT,
IIeJI0UeH, COJIEH M peakIuii HOHHOTO OOMEHa;

° XapakTepU30BaTh B3aMMOCBSI3b MEXKAY COCTaBOM, CTPOCHHEM H
CBOMCTBaMH

° HEMETaJZIOB U METAJJIOB;

° MIPOBOJIUTH OIIBITHI MO MOJYYCHUIO U U3YUYCHUIO XUMHUYECKUX CBOMCTB

Pa3IMYHBIX BEUIECTB;
o IPaMOTHO OOPAIIATHCS C BEIECTBAMHU B MIOBCETHEBHOMN KU3HU.



2. Peanu3anust nporpaMMsl
2.1. YeaoBusi peaan3anuu NporpaMmmbl

[Iporpamma peanusyeTcsi B ceTeBOi hopmMe B3auMOICHCTBUS.

AKTYyalIbHOCTh BHEJIPEHHUSI B TIPAKTUKY PabOTHI CETeBOM (hOPMBI peann3aiu
oOpazoBaTebHBIX MporpaMMm oOycioBieHo ctaThed 15 @3 «O06 oOpazoBaHUU» B
P®. CereBas ¢popma peanuzanuu 06pa3zoBaTeIbHON MPOrPaMMbl — 3TO COBPEMEHHAs
WHHOBAILIMOHHAS TEXHOJIOTHS, KOTOPasi MO3BOJISIET HE TOJIBKO ONTUMHU3UPOBATH CBOU
peCypchl, HO U UCTIOIB30BAaTh PECYPCHI IPYTUX 00pa30BaTEIbLHBIX OPTaHU3AIIMM JIJIs
JTMHAMUYHOTO Pa3BUTHS BCEX OpraHU3allU-ITApTHEPOB.

Hcnonb3oBanue ceTeBoil (opMbl peanuzanuu 00pa3oBaTeIbHON MPOrpaMMBbI
OCYLIECTBIIIETCS. HA OCHOBAaHWHU JOTOBOPa, KOTOPBIM 3aKIHOYACTCI MEKIY
OpraHu3aiusMu, B KOTOPOM  YKa3bIBAalOTCA OCHOBHBIE  XapaKTEPUCTUKHU
0o0pa3oBaTeIbHON MpPOrpaMMBbl, BbIJIaBa€Mble JOKYMEHT WIH JOKYMEHTBHI 00
00pa3oBaHUM U 0 KBaTU(UKAIINH, JOKYMEHT WM JOKYMEHTHI 00 00y4eHUH, a TAaK¥Ke
00bEM PECypcoB, HCIOJIB3YEMBIX KaXJAOW U3 YyKa3aHHBIX OpraHu3aluu,
pacnpeneneHue o0I3aHHOCTEH MEXy HUMH, CPOK JE€HCTBUS ATOTO JIOTOBOpA.

Jns  peanuzanu  JaHHOW TPOTpaMMbl  HEOOXOIWMBI  METOJIUYECKHUE
KOMIUJIEKCBI, COCTOAIINE U3 MHPOPMAITMOHHOTO MaTepuaia U KOHCIIEKTOB 3aHSATHH,
pedepaToB MO TemMaM MPOrpaMMbl, TEXHOJIOTMUECKHMX M HHCTPYKTUBHBIX Kapr,
METOANYECKUX YKA3aHUU M PEKOMEHIALNN K MPAKTUYECKUM 3aHATUSIM U METOJIHK
NOCTAaHOBKH WM MPOBEJCHUS OMNBITOB C PACTCHHSIMH, MEPEYEHb NMPUMEPHBIX TEM
y4eOHO-HUCCIeIOBATENbCKUX Pab0T, pa3BUBAIOIIME U IUATHOCTHUECKHE MAaTEPHAIIBI:
TECTHI.

[lenaror, peanu3ymomui JaHHYHO TporpaMmy, JOJDKEH  oO0JagaTh
CJIEIYIOIIUMU JTHYHOCTHBIMH U PO ECCUOHATBHBIMU Kau€CTBAMM:

. yYMEHHE BBI3bIBATh MHTEPEC K ceOe U MPernoiaBaeMoMy Kypcy;

. yMEHHE CO037aTh KOM(OPTHBIEC YCIOBHUS JIs YCIEIIHOTO Pa3BUTHS
JUYHOCTH BOCIIUTAHHHUKOB;

. YMEHHE PaCIlO3HATh U PACKPBITh TBOPUYECKHE CITOCOOHOCTH YUAIIUXCS;

. IIOCTOSIHHOE CaMOCOBEPIIEHCTBOBAHUE NIEIarOrHYeCKOro MacTepCTBa.

IlepeyeHb NHBeHTApPsI M 000PYAOBAHMS /ISl IPOBEACHNUS 3AHATHIL:

. [udpoBoii 1aTIUK PIEKTPOIPOBOTHOCTH

. [TpuGopsl, HAOOPHI TOCYAbI U Ta0OPATOPHBIX MPUHAIICKHOCTEH IS
XUMHUYECKOT0 SKCIIEpUMEHTA

o [udposoit natuuk pH

. [udposoii naTyuk TeMIepaTypsbl

. HudpoBoiiaTuvk ONTUYECKON MIOTHOCTH

. Harpesarenbhbie npuOopsl (3EKTPOIUIMTKA, CTUPTOBKA)

= HaGop nocy/bl u npuHaaIexKHOCTEN ISl IEMOHCTPAIMOHHBIX OIBITOB

110 XMMHH



o HaGop neranmeil mayig MOHTaxka YCTaHOBOK, WILTIOCTPUPYIOIIHUX
XUMHUYECKUE TPOU3BOJICTBA
- Halop xumMu4eckux peakTuBOB

KanpoBoe obecnieuenue:
[Iporpammy peanusyroT yuntenbs xumMmud MBOY COIII Ne32 r. ActpaxaHu:
Konapamkuna Anactacust DayapaoBHa.

2.3. @opmbl aTTECTALMH

Ilpomesicymounas ammecmayusi BBIIOJIHEHUS NPOrpaMMbl M CTEIECHU
YCBOEHUS MaTepHaia MPOU3BOAUTCS C IOMOIIBIO BBINOJHEHHS KEMCOB.

Hmoeosou ammecmayueii siBAsIETCS pa3paboTKa W 3alllMTa MPOEKTa B BUIE
y4yacTus B BHYTPUTPYNIOBBIX BBICTABKaxX, KOHKypcax, Mpe3eHTauusx. Pabora
IPOEKTHOM TpPYMNIbl MPOBOAUTCS IO Pa3HbIM HAIPAaBICHUSIM HCCIECIOBAHUN C
Y4E€TOM MHTEPECOB yUYalUXCH.

2.4. OueHo4YHbIE MaTEePHAJIbI

CucrteMbl OLICHKH PE3yJIbTaTOB OCBOEHUSI 00pa30BaTeIbHON MPOTrpaMMBbI
OcBoeHnue nporpaMMbl Ha KaXKJJOM YPOBHE 3aBEpPIIACTCS 3alIUTON MPOEKTOB.
Kpurepun onieHku myOIM4YHON Mpe3eHTAIlMU TPOEKTa:

TeopeTnveckas MOAroTOBKA

1 6amn — yuamumiics ocBoun Ha 80-100% o00BbEM 3HaHMI, TPETYCMOTPEHHBIX

IpOTPaMMOii 32 KOHKPETHBIH MIEPHO/; CIICIIUAIBHBIC TEPMHUHBI YIIOTPEOIIET
OCO3HAHHO M B TIOJTHOM COOTBETCTBHH C MX COJEP)KAHHEM, MPOCKT BHITIOIHEH MIPH
HOJIZICPKKE TIe1arora Ha BEICOKOM YPOBHEM CaMOCTOSITEIIbHOCTH;

2 Oamma — 00b€éM ycBOeHHBIX 3HaHHMM cocrtaBinser 50-80%; coueraer
CHEIUATBHYI0 TEPMUHOJIOTHIO C OBITOBOM;
3 Oamna — ywammiica oBnagen MeHee uyeMm 50% o0bEmMa 3HAHUH,

MPETyCMOTPEHHBIX ~ NPOrpaMMOM, Kak TMpaBujio, u30eraer  ymnoTpeOisTh
CIIEUAJIbHBIE TEPMHUHBI.

IIpakTH4yeckasi NOAr0OTOBKA

1 Gamm - y4YeHHK TPOSBHI BBICOKHH YpPOBEHb 3aWMHTEPECOBAHHOCTH U
MOTHBUPOBAHHOCTH TPHU BBHINIOJIHEHUH TPOEKTa, C 00O0pyIoBaHWEM padoTaer
CaMOCTOSITEIILHO, HE MCTIBITHIBACT OCOOBIX TPYAHOCTEH; BHIMIOTHSIET MPAKTHUECKHUE
3a/1aHusl C AJIEMEHTaMH TBOPYECTBA;

2 Gamna - yyamquiicss paboTaeT ¢ 000py/I0BaHHEM C MOMOIIBIO TIEIarora; B
OCHOBHOM, BBITIOJIHSIET 33/IaHUSI HA OCHOBE 00pa3a;

3 Oanna - yyaumuics UCHBITHIBAET CEPhE3HBIE 3aTPyAHEHUs MpU padoTe ¢
000py/I0BaHUEM, B COCTOSIHHUM BBIMOJHATH JIMIIb NPOCTEHIINE MPAKTUYECKUE
3a/1aHus Tearora.

CounanbHasi aKTUBHOCTD:



1 OGamn - yuammiics TpPUHUMAeT AaKTHBHOE Yy4yacTHe B OOJNBIIMHCTBE
npeIaraéMbIX MEpONPUSTHI, KOHKYpCax M COPEBHOBAHMIX Pa3IUYHOTO YpPOBHS
(80-100%) v 3aHMMaeT MPU30BHIC MECTA;

2 Oamra — yvamuics npuHuMaer ydactue B 50-80% mpennaraembix
MEPOMPHUATUAX, KOHKYpCaX W COPEBHOBAHUSIX PAa3IMYHOTO YPOBHS M 3aHHMAET
MIPU30BBIE MECTA;

3 Oauta — yJamuiics mpuHUMAaeT ydyacTue MeHee 4eM B 50% mpemyiaraeMbix
MEPOMPHUATUAX, KOHKYpCaX U COPEBHOBAHMIX PAa3IMYHOTO YPOBHS M HE 3aHMMAET
MIPU30BBIE MECTA.

[lo wWroram 3amuTBl TPOEKTAa HAa BBOAHOM (YrimyOJIEHHOM) ypOBHE
00yJaroMMCsl, MOJYYUBIIUM IO TEOPETUYECKOW, MPAKTHUYECKON MOATOTOBKE WU
COLIMATBHON aKTHBHOCTH OT 3 /10 7 OaJlJIOB PEKOMEHIYeTCsl TIEPEUTH Ha M3y4YCHHE
yray0aEHHOro (MPOEKTHOTO) YPOBHS.

YdeHnkaMm, HaOpaBIIUM 10 WTOTaM 3allUThl TPOEKTa Ha BBOJIHOM
(yriy6néHHoM) ypoBHE OT 8 710 9 6auioB, peKOMEH IyeTcsl HONpoOOBaTh CBOU CHIIBI
0 JIPYTO# TOTIOTHUTENHHOM 00111e00pa30oBaTeIbHOM MPOrpaMMme.



IlepeyeHb 10CTYNHBIX HCTOYHUKOB HH(pOPMAUH

B pasnene mpeacTaBiieH CIMCOK KHUT M CCBUIOK Ha CAThI, B KOTOPBHIX Ooiee

MOJIPOOHO OCBEIICHBI PAa3THYHBIE ACTIEKTHl PaCCMATPUBAEMBIX BOMpPOCOB. Mx

MO>KHO PEKOMEH/IOBATh KaK YUUTEII0, TaK U 00yd4aeMbIM, TIPOSBUBIIIMM HHTEPEC
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