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IlosicHuTeILHAA 3aMUCKA
3HAKOMCTBO I[GTGP'I C BCICCTBaAMH, XUMUYCCKUMMU SABJICHUAMHU HAYMHACTCA €IIC B HAa4YaJIbHBIX KilaCCaxX.

Kaxp1ii peOeHOK 3HaKOM C Ha3BaHUSIMH MTPUMEHSIEMBIX B OBITY BEILIECTB, HEKOTOPHIMU TOJIE3HBIMH
MCKOTIAEMBIMH U JIAXK€ OTJEIbHBIMUA XUMUYECKUMH dJieMeHTaMi.OJJHAKO K Haualy U3y4eHUs] XUMHUH B 8-M
KJIacce TI03HaBaTeIbHBIC MHTEPECH IIKOJFHUKOB B 3HAUUTENHLHON Mepe ociadbeBarot. [locienyromee nuzyuenne
XMMHUH Ha YPOKax JUISi MHOTUX YYaIIUXCS MPOTEKAET HE OUYEHB YCIICIIHO. JTO 00YCIOBICHO CIOKHOCTHIO
MaTepualia, HepalroHaJIbHO CIPOCKTUPOBAHHBIMH MPOrpaMMaMu U (JOpMaIbHO HaNMUCAHHBIMUYYeOHUKaMU
no xuMuu. C 1enp0 GOPMHUPOBAHUS OCHOB XMMHYECKOTO MUPOBO33PEHUS TpeIHa3HaYeHa IPOTrpaMMa
«XUMHUYECKUI TPAKTUKYM».

JlononaurtenbHas 061eoopazoBaTenbHas 001epa3BUBaoLIas porpaMMa 00beIMHEHUS
JOTIOJTHUTEIHHOTO 00pa3oBaHus « XMMUYECKHI IPAKTHKYM» COCTaBJIEHA B COOTBETCTBUH C TPEOOBAHUIMU
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIFHOTO CTaHapTa Ha OCHOBAHUHUCIICAYIONIMX HOPMATHBHO-
MPABOBBIX JIOKyMEHTOB:

- ®epnepanpHbiit 3akoH 0T 29.12.2012 1. Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii deneparim
(mamee - @3 Ne 273).

- IIpuka3z MunucrepcTBa npocpemienus Poccuiickoit @enepanun ot 9 HosOpst 2018 r. Ne
196 «O6 yrBepxknenun [lopsaka opranu3auy U OCYIIECTBICHUS 00pa30BaTEIHLHON IEATETLHOCTH TI0

JOTIOTHUTEIBHBIM 0011e00pa3oBaTeIbHbIM IporpamMmmam» (fanee - Ilopsaok opraHu3anuu 1 0CyIIeCTBICHUS
00pa3zoBaTeIbHON JEATEIHLHOCTH TI0 JOTIOJHUTEIHLHBIM 00111e00pa30BaTeIbHBIM ITpOrpaMMam).

- IlocranoBnenue I'maBHOro rocyaapCTBEHHOTO CaHUTapHOro Bpada Poccuiickoit @enepanuu oT
04.07.2014 1. Ne41 «O6 yrBepxxkaennn CanlluH 2.4.4.3172-14 «CaHuTapHO- SMIUAEMHOJIOTHICCKUE
TpeOOBaHUs K YCTPOMCTBY, COJIEP>KAHUIO U OpraHU3alMK pexkrMa paboThl 00pa30BaTENbHBIX OpraHu3auil
JOTIOJTHUTEILHOTO 0Opa3zoBanus aerein» (manee - CanlluH).

- ITucemo Muno6puayku Poccun ot 18.11.2015 Ne(9-3242 «O nanpaBineHunnHpopManum» (BMecTe ¢
«MeToIMYECKUMU PEKOMEHIAIMSAMU TI0 MTPOESKTUPOBAHUIOIOMIOHUTEIBHBIX 00IIepa3BUBAIOIINX TPOrpaMM
(BKITIOYAsi pa3HOYPOBHEBBIE IPOTPAMMBI ).

- [Tucemo Muno6puayku Poccun ot 29.03.2016 NeBK-641/09 «O HampaBieHUH METOIMYECKUX
pexomeHaanui» (BMecte ¢ «MeTOINYEeCKUMU PEKOMEHIAIUSAMU 0 pean3aliy aJanTHPOBaHHBIX
JIOTIOTHUTEIBHBIX 00I1€00pa30BaTENbHBIX MPOTPAMM,CIIOCOOCTBYIONIUX COLUATHHO-TICUXOJIOTHYECKOM
peabunuTanuu, npodeccuoHaIbLHOMY CaMOOIIPEICICHHIO IeTel C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS,
BKJIIOUAs JeTel- MHBAIHUIOB, C YUETOM UX 0COOBIX 00Pa30BaTENbHBIX MOTPEOHOCTE»).

- IIpuka3z Muno6pnayku Poccun ot 09.01.2014 Ne 2 «O6 yrBepxaenuu Ilopsiika npuMeHeHus
OpraHu3aIUsIMH, OCYIIECTBIISIONIUMU 00pa30BaTENbHYIO JASITENEHOCTD,IJIEKTPOHHOTO O0yUYCHHUS,
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MIPU peaIn3alMHO0pa30BaTEIbHBIX TPOTPAMM.

Copep:xaHue MporpaMMbl IPEINoNaraeTcs peain3oBars B o0beme 68 yacoB. 3aHATHS TpoXodsT 1 pasza B
Hezento o 1 yacy. M3ydeHne nporpaMMHOTO MaTepuaia paccuutaHo Ha 2 roja. Bo3pact obydatonuxes 14-15

JICT.



Lesas u 3a1a4u NPOrpaMMblI
OCHOBHOI HeJbI0 y4eOHOH TporpaMMsel SBiISETCS (OPMUPOBAHME Y JETEH HHTEpeca KMHUPY

XMMHMUYECKUX BEIIECTB U UX MIPEBPALLIECHUI.
JUnist JOCTHKEHHS IOCTABJICHHBIX LIeJIel He0OX0IMMO PEelITh cieaytomue 3aaauyn:O0yyaromue:
® (hopMUpOBaHNE HABBIKOB U YMEHHI HAYyYHO-HCCIIE0BATENBCKOM IEATETHHOCTH;
® hopMHUpPOBAHKE Y YHAITUXCS HABBIKOB 0€30TIACHOTO U TPAMOTHOTO OOpAIIeHHUS CBEIIECTBAMH;
® GhopMUpPOBAHKE MMPAKTHUECKUX YMEHHUH U HABBIKOB Pa3paOO0TKHU M BHITIOJHEHHS

XUMHUYCCKOT'O SKCIICPUMCHTA,

® [IPOJOJIKUTH PA3BUTHE ITO3HABATEIIBHONW aKTUBHOCTH, CAMOCTOSITENIbHOCTH,
HAaCTOMUYMBOCTH B IOCTH>KEHUU 1I€JIU, KPEaTUBHBIX CIIOCOOHOCTEN y4yalnxcs;
® [IpOJIOJIKUTH (POPMUPOBAHNE KOMMYHUKATUBHBIX YMEHMI;

® (hopMupoBaHue MPE3ECHTAITMOHHBIX YMEHUN U HABHIKOB;

® aTh BO3MOKHOCTH ydamumces mMpoBEPUTHE CBOU CIIOCOOHOCTH B €CTECTBEHHON
00pasoBaTenbHON 00IacTH.

PaszBuBaromiue:
® Pa3BuBaTh BHUMAaHUE, TAMSATD, JIOTHYECKOE U TPOCTPAHCTBEHHOE BOOOPAKCHHUSI.

® Pa3BuBaTh KOHCTPYKTUBHOE MBIIINICHUE U COOOPA3UTEIIHLHOCTD;
BocrnurarennpHeie:
® Br3BaTh HHTEPEC K U3Yy9aeMOMY MIPEAMETY
® 3aHMMAaTeIbHO ¥ HEHABS3YMBO BHEIPUTH B COZHAHMUE YYAIIUXCS O HEOOXOIMMOCTH COXPAHCHHUS

U YKPEIUIEHUS CBOETO 3/I0POBBS U 370POBbsI Oy IyIIEro MOKOJICHUSI.

® BocnuThIBaTh HPABCTBEHHEE U TyXOBHOE 3/I0POBHE
@®opMbI U METO/IbI 00yYeHUSs
Opna 13 331a4 COBpEMEHHOTr0 00pa30BaHusl — HAYUHTh JIETeH YUUThCA CAMOCTOSATENBHO: IPHOOPETATh

3HAHUS W3 Pa3JIMYHBIX HCTOYHUKOB MH(OpMAINH, OBJIaAeBaTh KaK MOKHO OOJIBIITUMH METOJAaMHU OPraHU3alluN
y4ueOHOM nesTeabHoCcTH. [lo camocTosTensHOM paboTOM BIieAaroruke MOHUMAETCsl TAKOW BT JCATEIIHHOCTH
IIKOJIbHUKOB, ITPU KOTOPOM B YCIIOBHUSAX CHCTEMAaTUYECKOTO YMEHbBIIICHUS MPSIMON TOMOIIH YUUTEIS
BBITIOJTHAIOTCA y4eOHbIE 3aJaHUs, CIIOCOOCTBYIOIHME CO3HATEIILHOMY U IPOYHOMY YCBOCHHIO 3HAHUHN, YMEHHI

1 HaBBIKOB q)OpMI/IpOBaHI/Iﬂ MO3HABATEILHON CaMOCTOSITEILHOCTH KaK YCPThI JIUIHOCTHU pe6eHKa.

CamMocrosTenbHas pa60Ta IIpHU3BaHa BLIINIOJIHATL HCCKOJBLKO Q)YHKHHIZZ
U O6paSOBaTeJ'ILHyIO (CI/ICTeMaTI/IBaHI/IH " 3aKpCIIJICHUC 3HaHUHI y‘laH_II/IXCSI);
U Pa3BUBArOLIYIO (paBBI/ITI/Ie INO3HABATCIIbHBIX KAYC€CTB YUYAIIUXCAd — UX BHUMAHUSA, IAMATH,

KPUTHYECKOTO MBILICHUS);

[l BocnuTaTeNbHYIO (BOCIIUTAHWE YCTOWYMBBIX MOTUBOB Y4€OHOU JAEATENbHOCTH, CAMOOPTraHU3aMU U
CaMOKOHTPOJIS, LIEJI0T0 psiia BEAYIIHUX KauyeCTB JIMYHOCTH, OCOOCHHO TpebOBaTEIHLHOCTH K cele,
CaMOCTOSITEJIBHOCTH U Jp.).

Hapsiny ¢ uHIuBUAYyaaIbHON MIMPOKO MPUMEHSETCS U IpyIoBas paboTa, IPEeUMYIIECTBEHHO B IPOEKTHOM
¢dopme. B 3amauy yuutens BXOAUT CO3/1aHUE YCIOBUN JJIS1 COTJIACOBAHUS MOHATHH, KOTOpbIE OyIyT
UCIOJIb30BaHBI YYAIlUMUCS B KOHCTPYHPOBAHUHU aBTOPCKUX pa3pabOTOK. BrimosHEeHNE TpoeKTa 3aBepIaeTcs

3aIUTOM Pe3yIbTaTa ¢ MOCIEAYIOLENH CAaMOOLICHKOM.



OT10op MeTo0B 00yueHus: 00yCI0BICH HEOOXOAUMOCTBIO (hopMUpOBaHUS HH(DOPMAITHOHHOHN U
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTEN ydamuxcs. Penenue 3Toil 3a1aun 00ecrieueHo HaJlMuieM B IporpaMmme
CIIEYIOIIMX 3JIEMEHTOB YKa3aHHBIX KOMIIETEHIIUI:

(] coualIbHO-NPAKTUYECKON 3HAUMMOCTH KOMIIETEHIIMH (JUIs1 4ero Heo0X0AUMO YMETh CO3/1aBaTh,
(bopmMaTHpPOBATh JOKYMEHTHI, POU3BOIUTH BEIUMCIICHUS H YMETh IIPE3eHTOBAaTEMATEpHa);

) ITMYHOCTHON 3HAYMMOCTH KOMIETEHIIMHU (3aueM peOeHKY He00X0IMMO ObITh KOMIIETEHTHBIM B 00JIaCTH
XUMUN);

) mepeuHs peayIbHbIX 00BEKTOB JENCTBUTENBHOCTH, OTHOCSIINXCS K JTaHHBIM
KOMITIETEHIIUSM

() 3HAHWl, yMEHUH U HaBBIKOB, OTHOCSIIIUXCS K 3TUM O0BEKTaM;
(] cr1toco0OO0B 1€ATEIBHOCTH 110 OTHOILIEHUIO K U3y4aeMbIM 00bEKTaM;
[J MUHUMAaJIbHO HE00X0IMMOTO ONIIBITA  JIEATEIBbHOCTH pebeHka B cdepe  yKazaHHBIX

KOMIICTCHITUM;
®opmbl 1 MeTOIbI padoThl POpMBI

NpOBeICHUS 3aHATHIL:

[l 3aHsATHE-HUCCIICIOBAHME,

U TBOpYECKHUE IPAKTUKYMEI ;

[l 3aHSITI/Ie-Hpe3eHTaL[I/ISI HpOGKTOB;

[3aHsATHE C UCMOJB30BAaHUEM TPEHUHIOBBIX TEXHOJOTHH (paboTa Ha peAaKTHPOBAHUETOTOBOIO CKPUNTA

B COOTBETCTBUU C TIOCTABJICHHOM 3a7auei).

MeTtoabl 00y4eHus:
(] 1IeMOHCTpATUBHO-HATJISAIHbIE (JIeMOHCTpAIUsl paboThl B IPOrpamMMe, CXeM, CKPHUITTOB, TA0JIHIT);

[l Mcce0BaTeIbCKue METOIBI,

[JpaboTa B mapax;

[1paboTa B MaJIbIX IpyIIax;

[l mpoekTHBIE MEeTOIbI (pa3paboTKa MPOEKTa MO CHHpAId TBOPYECTBA, MOICIMPOBAHUE, [UTAHUPOBAHHUE

JESTETHHOCTH)
[Jpabota ¢ MHTEpHET-COOOIIECTBOM (ITyOJUKAIUs TPOCKTOB B MITHTEPHET-COOOIIECTBECKPETYEPOR).

IInanupyemsle pe3yJibTaThl
Obyyarowuiicsa Hayuumcs:
[l menenoyiaraHuio, BKJIIOYasl MOCTAHOBKY HOBBIX Liejed, mpeoOpa3oBaHue MpakTHYECKOW3agauu B

IIO3HABATCIIbHYIO,
[l caMOCTOSITEIBHO AHAJIM3UPOBATH yCI0oBUA JOCTHIKCHUA [CJIM Ha OCHOBC y4€Ta
BBIJICJICHHBIX YUHUTCJIEM OPUCHTHUPOB JIENCTBUS B HOBOM y‘le6HOM MaTcpHualic;

0 IUIaHUPOBATDH IMMYTU JOCTHIKCHUSA ueneﬁ;
[l caMOCTOSTEIIbHO KOHTPOJIMPOBATH CBOC BPCMs U YIIPABIISATH UM.
0 YCTAHABJIMBATb U CPABHUBATH PA3HBIC TOUKU 3PCHUS, TIPCIKAC UCM IIPUHUMATL PCHICHUAN OCIATh

BBIOOD;

[]apryMEeHTHpPOBATh CBOIO TOYKY 3PEHHS, CIIOPUTHh U OTCTaWBaTh CBOIO MO3HMIUIO HEBPAXKICOHBIM IS
OIIOHEHTOB 00pa3oM;

[13agaBaTh BOIPOCHI, HEOOXOMUMBIE JUIs OPraHU3alMH COOCTBEHHOM NEATEILHOCTH UCOTPYAHUYECTBA C
NapTHEPOM;

0 OCYIICCTBJIATDH B3aMMHBIMN KOHTPOJIb U OKa3bIBATh B COTPYAHHUYCCTBC HGO6XOI[I/IMYIOB33PIMOHOMOH_IB.



[ MONBb30BATHCS XUMUYECKUM 000PYI0BAHHUEM;
[J OCYILIECTBIISITh BBIOOp  HamboJee 3P PEKTUBHBIX Croco0oB perieHus 3ajay = B

3aBUCHMOCTHU OT KOHKPETHBIX YCIOBUH.

Coaepskanue NporpaMmsbi

TemMaTnuecKuil NJIaH

Monyinb KonnuectBo yacoB
BCETO TEOpHsi [MpaKTUKa
OcuHoBel  xumuu (8 [34 10 24
KJIacc)
[MpuknagHass XUMUs 34 8 26
(9 xnacc)

MoayJasb 1. OcHoBbl xumum (8 KJacc)
Hcropust Bo3HnKkHOBEeHUSI XUMHU. OCHOBHBIE TIOHSTHS U TeOpun XuMuu. JlabopatopHoe

000pynOoBaHUE U TPUEMBI OOpatneHus ¢ HuM. [IpaBuia TeXxHUKH 0€30MaCHOCTH MPHU PabOTEB
nabopaTopuy XUMHUH.

[TonsiTue «BemecTBo» B pu3nke u XUMUU. PuU3nyecKue U XuMU4eckue siBineHus. M3menstoeecs
BEIIECTBO KaK MpeaMeT u3ydeHus xumun. da3oBblie nepexoapl. Onucanre BelecTs.

JlaGopaTopHblii onbIT. MI3MepeHNE MIIOTHOCTH KUJIKOCTH apEOMETPOM.
JlaGopaTropHbiii onbIT. OnpeieieHue TEMIONPOBOIHOCTH U AIEKTPOMPOBOAHOCTH BEIIECTB.
JladopaTopHblii onbIT. VcnpITaHne TBEPIOCTH BEIIECTB C MOMOIIBIO 00pPA3IOB KOJUICKITUU
«Ikana TBepaocT Mojenu aToMOB U MOJIEKYII.
[IpocThie BemecTBa: METaJUIBI M HEMETAILIBl. HeKoTOphIe CBeIeHUs 0 MeTaIax U HeMeTalIax,

00yCIOBIMBAIOIIMX 3arPA3HEHHOCTh OKpY»Karoliel cpepl. Onucanre HeKOTOPBIX Hanbouee
pacnpoCTpaHEHHBIX MPOCTHIX BELIECTB.
JladopaTopHblii onbIT. M3ydeHrne 00pa3ioB METALIIOB U HEMETAUIOBATOMHO-

MOJICKYJIAPpHOC YUCHUC B XUMUH.

TBopueckas padora. VtocTpiupoBaHue MOJI0KEHUH aTOMHO-MOJIEKYISIPHOTO YYSHHUSI.
CymHocTh XUMHYECKUX  SIBIICHUUB cBeTe aTOMHO-

MOJICKYJIAPHOTI'O YUCHU. HpI/ISHaKI/IHpOTCKaHI/IH XUMHNYCCKHX peaKHHﬁ.

JlabopaTopHblii onbIT. [IpU3Haky NPOTEKAHUSA XUMUYECKUX PEAKIIHI.
IIpyuynHEl U HaNpaBiIEHUs IPOTEKAHU XUMUYECKUX peakiuil. [lonsaTue o BHyTpeHHEN SHEpruu

BEILIECTBA.
JlaGopaTopHslii onbIT. OIBITH, WUTIOCTPUPYIOLIUE TPEBPAIIECHUS pa3IMYHBIX BUJOB SHEPTUUIPYT B APYTa.
OO6paTtuMocTh XUMUYECKUX peakiuii. [IpeBpalienne sHEpruM MpU XMMUYECKUX PEaKIHsX, YCIOBUS
IIPOTEKAHUS XMMUYECKHUX PEeaKIMi. 3aKOHBI COXPAHEHUSI MacChl U YHEPTUH, X B3aUMOCBS3b B 3aKOHE
coxpaHeHus matepun. JlaboparopHslii onbIT. OnpeneneHue TermoBorodppexra XUMHUIECKONH peakliny.

Tumbl XUMUYECKUX peaKIfii: pa3iosKeHus, COSTMHEHUS, 3aMEeIIeHUs, 0OMeHa.
JlabopaTopHbIii onbIT. TUNIBI XUMUUYECKUX PEAKIIUH.



Mertoasl xumuu. [ToHsiTHE O METOAE KaK CPEACTBE HAYUHOI'O MO3HAHUS JEUCTBUTEIILHOCTH.
MeTobl, CBsI3aHHBIE C HEIMOCPEACTBEHHBIM U3YyUYEHUEM BEILIECTB: HAOMIOECHUE, U3MEPEHUE, OMTMCAHNUE,
CpaBHEHHUE, XUMUYECKUN IKCIIEPUMEHT. AHAIIN3 U CUHTE3 BEIECTB IKCIEPUMEHTAIBHBIE METO/IbI XUMUHU.
KauecTBEeHHBIN M KOJMYECTBEHHBIN aHAJIN3.

JladopaTopHble onbIT. KaueCcTBEHHbIE PEaKIUU.

[Tonsarue 00 MHIMKATOpax.

JlabopaTopHblii onbIT. VI3MeHEHNE OKpAacKU HHIAUKATOPOB B Pa3IMUHbIX Cpeax.
JlabopaTopuslii onbiT. CpaBHeHue onpenenenust pH pactBopa ¢ nomoupto uuukaropau pH-merpa.

BemectBa B mpupojie: OCHOBHBIE CBEACHMS O BEIIECTBEHHOM COCTaBe reocep u kocmoca.
[Tonsartue o Texnocdepe.

JladopaTopHblii onbIT. O3HaKOMIIEHHE ¢ 00pa3IiaMu MPOCTHIX U CIOKHBIX BEIIECTB, MUHEPAJIOB U
TOPHBIX MOPO/I.

UucTteie BemecTBa u cMec. CTeneHb YUCTOTHI M BUBI 3arpsS3HEHUS BellecTB. Paznenenue cmeceil.
OuncTka BeuecTB: GUIbTPOBAHUE, TUCTHIUISALMS, KPUCTAJUTH3AIMS, SKCTparupoBaHue, xpomarorpadus,
BO3roHKa. JlabopaTopHblii onbIT. IeHTHGHKAIMS BEIIECTB ¢ IOMOIIbIO ONIpEAETICHUS TEMIIEpaTyp
TIJIABJICHUS U KUTICHUSI.

BemectBa B Texnuke. [lomyyeHue BemiecTs ¢ 3aJJaHHBIMU CBOMCTBaMU — OCHOBHAs po0jiemMa XuMHUH.
[TonATHE O BenEeCTBax Kak O ChIpbE, MaTEpHATIaX U NpOoAyKIHH. [IpuponooxpaHuTenbHOE 3HAUEHHE OUMCTHBIX
COOPYKEHUM M PKOJOTHYECKU YUCTBIX TEXHOJIOTHM.

JladopaTopHblii onbIT. VccrienoBanne PU3NYECKUX M XUMHUYECKUX CBOMCTB MIPUPOTHBIX BEIIESCTB

(M3BECTHSIKOB).

3HaueHue pacTBOPOB IS KU3HU YEJIOBEKA, CEIbCKOXO03SHCTBEHHOTO U TPOMBIIIJIEHHOTO
Mpou3BOJIcTBA. PacTBOprMOCTh BenlecTB. BiusiHue TexHocdepbl Ha MPUPOAHBIE IPECHBIE U MOPCKHUE BODI.
JladopaTopHblii onbIT. CpaBHEHHE ITPOO BOABI: BOJOMPOBOIHOM, U3 TOPOJICKOTO OTKPHITOTO BOJIOEMA.

@DaxTopsl, BIUSAIOLIME HA PACTBOPUMOCTD TBEP/bIX BELIECTB U ra3oB. l3MeHeHue pacTBOpUMOCTH

KHUCJIOpOoaAa B CBA3H C 3arpsA3HCHHUEM BO/I.

JlabopaTopHblii onbIT. PacCTBOPUMOCTH BELIECTB
[Tonsarue o razax. Ucropus otkpeitus kuciopoja. Cxema onsiToB . Ilpuctiu u A.JI.JlaByasse. O30H.

3HaueHne 030HOBOTO ciosg 3emim. [Ipobnema HapymieHus ero nenoctHocTH. [loBbIIeHEe coaepKaHus 030HA
B TIPU3EMHOM CJIO€ aTMOC(EPHI.

[MTonmyueHne KUCIOPOa B IPOMBIIICHHOCTH U JIA00paTOpUU. XUMUYECKUE CBOMCTBA KHCIOPO/Ia.
[Tpotueccsl ropeHus ¥ MeUICHHOTO OKHcieHus. [Ipumenenne kucnopoaa.

Atmocdepa — Bo3aymiHas 00o10uka 3emu. TeHIeHIIMM H3MEHEHHs COCTaBa Bo3yXxa B X XB.
OCHOBHBIE UCTOYHHKH 3arpsizHeHus: atMmocepsl. TpaHCHIOPTHBIN nepeHoc 3arps3Henuii. KpyroBopor
Kuciopoza B mpupojae. O BceMupHoM 3akoHe 00 aTMocdepe.

JlaGopaTtopHslii onbIT. [loaydyenne kuciaopoa pa3sHbIMHU CIIOCOOaMHU.
OcHOBHBIE KJIaCChl HEOPTaHNYECKUX BeECTB. OKCHIbI, KUCIOTHI, OCHOBAHMsI, COJIM B IPUPOAE U

KHM3HH YCIIOBCKA.



JlabopaTopHbIii OIIBIT. OO6pasibt COCIMHEHU M -
MpeJICTaBUTENEN KHCJOT, COJIEN,HEPACTBOPUMBIX OCHOBAHHI, IIEJIOYEH,
OKCHJIOB.

XUMHUYECKUE CBOMCTBA OKCHJIOB.
OOmme xuMudeckue cBoiicTBa Kuciot. Kucinorusie noxau. JlabopaTopHblii

onbIT. CpaBHEHHE CBOMCTB COJISTHOW U CEPHOI KUCIOT. XMMHUYECKUE CBOIICTBA
OCHOBaHUM.

OKcHIBI ¥ TUAPOKCHIBI, 00J1aIatoe aM(pOTEPHBIMHA CBOMCTBAMH.
JlabopaTopHblii onbIT. MccienoBanue cBONCTB THIPOKCHUIOB IIEPEXOJHBIX METALIOB.

XHWMHYECKUE CBOMCTBA COJIEH
JlabopaTopHbIii ONBIT. DKCIIEPUMEHTAIILHOE TIOCTPOCHUE PsiJia aKTUBHOCTH MeTaJIOB. JlabopaTopHbIii
onbIT. OMBITE, HWITIOCTPUPYIOIINE XUMUYECKUE CBOWMCTBA  OTHETHHBIX

KJIACCOB HEOPraHUYECKUX COCTUHEHUN.

[Tepuoanueckoe M3MEHEHHE CBOWCTB XUMUYECKUX AJIEMEHTOB M MX COCIUHEHUN (HAa MPUMEPEOKCHIIOB,
TUAPOKCHIOB U BOJIOPOJHBIX COCTMHEHUM).

JlabopaTopHbIii OIBIT. OOpa3ubl  OPOCTHIX  BEIIECTB U 170:¢

COeqUHEHNN (OKCHUIOB  WTHAPOKCHUIIOB), 00pa30BaHHBIX dJIEMEHTAMH OJHOTO

nepuoa.

Crtpoenue atoma. Cxemsl onbiToB ToMcoHa, Pesepdhopaa, Munmnnkena. CxeMbl OTIBITOB,
MOATBEPKIAIOLIUX CBOKWCTBA AJIEKTPOHA KaK YaCTUIIBI U KaK BOJHBL. Mo/ieiau aTOMOB pa3iIM4HbIX AJIEMEHTOB.

HcTopus OTKPBITHS MEPUOINYECKOTO 3aKOHA. 3HAYCHHE NMEPUOIMIECKOTO 3aKOHA I Pa3BUTUSAHAYKU U
TEeXHUKH. PoJb mepuoimyeckoro 3aKkoHa B CO3JJaHUM HayYHOM KapTUHBI MUpa.

BanenTtHoe coctosiHue aTOMOB B CBETE TEOPUH 3JIEKTPOHHOTO CTPOEHUs. BaneHTHbIE 3JI€KTPOHBI.
XuMuHYeckas CBs3b aTOMOB.
JlaGopaTopHbiii onbIT. MOIEIUPOBAHUE CTPOEHUS BEIIECTB C PA3JIMYHBIM TUIIOM CBsI3U. JIabopaTopHbIi
onbIT. CpaBHEHUE CBOWCTB BEIIECTB C Pa3HbIM THUIIOM KPUCTANTNYECKOUPEIIETKH.

YPpoBHU XUMUYECKOI OpraHU3alliy BEIECTB. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX CTPOCHUSI.
duznyeckas CyIHOCTh XUMUYECKON peaKIiu.

OKHUCAUTENHHO — BOCCTAHOBUTENbHBIE PEAKIMU B MPUPOJE U KU3HU 4eloBeka. lIporecchlokucienus

" BOCCTAHOBJICHUA; UX CAMHCTBO W IIPOTUBOIIOJIOKHOCTD.

JIaﬁopaTopHLIﬁ onbIT. OKMCINTENHLHO-BOCCTAHOBUTEIIHHBIC pCakiun pa3jinIHbIX TUIIOB.



Monayas 2. lIpukaagnas xumus (9 kiaacc)
DHepreTrka XMMUYECKHUX NpeBpatieHuil. TernoBoii ekt Xumuueckux peakuuid. TepmMoxumuyeckue

YpaBHEHHUS.

JlaGopaTtopHslii onbIT. OnipeeneHne TerioBoro 3PQeKTa pa3InIHbIX peaKIui
CKopoCTh XMMHUYECKOHM peaklMU. 3aKOH JEMCTBUS Macc. 3aBUCUMOCTb CKOPOCTHU OT YCIOBUI

MIPOTEKAHUS PEAKIIUH.
JlabopaTopHblii onbIT. ONBITH, BRISCHAIOIINE 3aBUCUMOCTbh CKOPOCTU XUMUYECKOH peakiuu oT
pa3nu4HbBIX (HaKTOPOB
Xumunueckoe paBHoBecue, npuHun Jle Hlatense. Karanus. DHeprus aktuBanuu, oouue cBeACHUS O
TOMOT€HHOM U reTepoTreHHOM KaTanuse. [loHsTre o mpoMeKyTouHbIX KoMILIekcax.JladopaTopHblii onbIT.
BnusiHue KOHIIEHTpaluy pearupyrorx BeIecTB Ha XMMHUUECKOe PaBHOBECHE
[IpennocelIku BO3HUKHOBEHUS TEOPUH dJeKTpoiuTHueckor auccoruanuu. Mnen C.Appennyca, ..
MenneneeBa, 11.A. KabinykoB u apyrux yueHbsix. CTpykTypa U 3Hau€HHE HAy4HOU TEOpHUHU.
JlabopaTopHblii onbIT. VcribiTanne BeLIeCTB, UX paCTBOPOB M PACIVIaBOB Ha 3JIEKTPUUECKYIO TPOBOAUMOCTb.
JlunonbHOE CTpOEHUE MOJIEKYIBI BOIbI. [Iponecchl, mpoucxoasnme ¢ 3JIeKTPOIUTaMu IpH
pacIUIaBIEHUHU U PACTBOPEHUH BEIECTB B BOJE. POIIb BOABI B IPOIIECCE MMEKTPOIUTHIECKON NUCCOLUALINH.

JladopaTopHblii onbIT. Biusane pa3daBiieHNs Ha CTENEHB JUCCOIHAITIH.
Jluccormarius 3JIeKTPOJIUTOB C Pa3HbIM THIIOM XHUMHUYECKOU CBSI3H. TeIIOBBIC SIBJICHUS,

COIIPOBOKIAIOIIUE MTPOIIECC PACTBOPEHHS.

HonHbIi cocTaB IPUPOIHBIX BOJI.
JlaGopaTopHbIi oNbIT. J[BUKEHHE HOHOB B AJIEKTPUUYECKOM TIOJIE.

JlaGopaTopHblii onbIT. BiusHue pacTBOpUTENS HA JUccoUManuio. [ uapatel u
KPUCTAJJIOTUAPATHI, HAX0XK/IEHUE UX B IPUPOJIE.
JladopaTopHblii onbIT. [ MapaTaius u aeruaparanus HOHOB (Ha MpuMepax Oe3BOJHBIX COJICHH

KpuctauioruaparoB xiopuaa koodaneta (II), cynsdaros meau (I1) u aukens (II).

I'maponus couneil.
JlaGopaTopHbiii onbIT. [ MIpOJIU3 PACTBOPOB COJICH.
OOMeHHbIe peakliui. XUMHYECKHe CBONCTBA KUCIIOT, COJIEH U OCHOBAaHUI B CBETE TEOPUU

SHeKTpOHHTquCKOﬁ AUCCOoLMal . KpaTKI/Ie CBCACHUS O HCBOJHBIX paCTBOpPaAXx.

JlaGopaTopHbIi onbIT. XMMHUYECKHE CBOMCTBA PACTBOPOB KHUCIJIOT, COJIEH M OCHOBAHHUM.
XUMUYECKUE dIIEMEHTBI-HEMETAIJIbl. PacnpocTpaHeHe HEMETaUIMYECKUX AIIEMEHTOB B IIPUPO/IE.

Tunuuneie q)OpMLI BOJOPOAHBIX U KUCJIOPOAHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB.

HpOCTHe BCIICCTBA-HCMCTAJJIBI. OcoOeHHOCTH UX CTPOCHUH. dusznueckue CBOMCTBA (arperaTHoe
COCTOSAAHUC, TEMIICPATYpPa IIJIaBJICHUA, KUTICHUS, PACTBOPUMOCTL B BO,I[G). XHUMHYECKHE CBOMCTBA IMPOCTBIX
BCIICCTB-HEMECTAJLJIIOB. HpI/I‘-II/IHBI XHMHYECKON HHCPTHOCTH 6J'Ial"OpO)IHI:>IX ra3os, HHU3KOH aKTUBHOCTH a30Ta,
OKHCIUTEIbHBIX CBOMCTB U ABOMCTBEHHOI'O MOBEACHUS CCPBI, a30Ta, YIiiepoda U KpEMHUA B OKUCIIUTCIIBHO-
BOCCTaHOBHUTCIBHBIX peaKI_[I/I}IX.O6IJ_[I/IC CBOMCTBA HEMETAILJIOB M CIIOCOOBI UX MOJIYYCHHH.

CBolicTBa BOJIHBIX PACTBOPOB BOJOPOHBIX COEIMHEHNN HEMETAIIIOB.
Bonopon — poxparomui BOLy W JHEprur. Bodopoo 6 kocmoce u Ha 3emie.
Hoepnvie peaxyuu na Coanye. Ilonydenue Bogopoaa B J1aOOPaTOPHH.
JlaGopaTtopHslii onbIT. [loaydueHne Bogopoa pa3muuHbIMU CIIOCOOAMH.



dusnyeckre 1 XUMUUYECKUE CBOMCTBA BOALI. M30TOMHBtI cocTaB Boabl. Tskenas BOga HOCOOEHHOCTH €€

CBOMCTB.

JlabopaTopHbIii onbIT. XMUYECKHE CBONCTBA BOJIBI.
[Tepokcua Boopo1a: cocTaB, CTPOEHHUE, CBOMCTBA, IPUMEHEHUE.
JlabopaTopHbIii onbIT. XMMUYECKHE CBOICTBA MIEPOKCHIA BOJAOPOA.
I'anorensl. Haxoxxnenue rajnoreHoB B npupoje. PU3ndecKue 1 XMMUYECKUE CBOMCTBA IAJIOTEHOB.

[Tomy4yenue xJytopa 1 XJI0pPOBOIOPOIa B JIAOOPATOPUH U TIPOMBITIIICHHOCTH. XJIOPOBOJIOPOIHASI KHCIIOTa
U €€ CBOICTBA.

JlabopaTopHbIii ONbIT. XUMHYECKHE CBOMCTBA COJISTHON KUCIIOTHI.
XJI0pUbl — COJIM XJIOPOBOJOPOHON KUCIOThI. OMOJIOrMYECKOE 3HAUEHHUE TaJIOTEHOB.

JladopaTopHublii onbIT. KauecTBeHHBIE pEaKIMK HA TAJIOT€HU/I-UOHBI.

dusnyeckre 1 XUMHYECKHE CBOMCTBA XaJILKOTEHOB — MMPOCTBIX BCHICCTB. XaJ'II)KOFeHI/II[I)I, XapakTep ux
BOJIHBIX pacTBOPOB. buonornueckue ¢pyHkium xanpkoreHoB. Kucinopoa u o301, KpyroBopotT kuciaopoaa B
MIPUPOJIE.

XUMHUYECKUE CBOMCTBA CEPHI.
CepoBosopo, puznyecKkue u XMuMUYECKUE CBOMCTBA.

JlabopaTopHblii onbIT. KauecTBeHHas peakuus Ha CylIb(QUA-HOH.

dusnyecKrue 1 XMMUYECKHE CBOMCTBA COCTUHEHHI cephl (+4)

JladopaTopHblii onbIT. KauecTBeHHAs peakiys Ha Cyab()HUT-HOH.

Cepnas kuciora, puzndeckue cBoiictBa. OCOOEHHOCTH €€ paCTBOPEHHUS B BOJIC. XMMHUYECKHUE
CBO¥CTBA pa30aBICHHON M KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI. OKUCIUTEIIFHBIC CBOMCTBA CEPHOMU
KHUCJIOTHI.

JladopaTopHblii onibIT. KauecTBeHHas peakius Ha Cyab(aT-uoH.
Cesoticmsa npocmuix eujecms 21eMeHmos noozpynnvl azoma. BaxHelnine BOJOPOIHBIE U

KHUCJIOPO/IHBIE COSMHEHUS JIEMEHTOB MOATPYIIBl a30Ta, WX 3aKOHOMEpHbIE U3MeHeHus. Mcmopus
OMKPLIMUSL U UCCIEO08AHUSL INEMEHMO8 NOO2PYNNbl A30Ta.

Amvmuak. Coi aMMOHHS, UX XUMHYECKHE CBOWCTBA.
JlaGopaTopublii onbIT. KauecTBeHHAs peakiiys Ha HOH aMMOHUSL.

Okcuapl azora. Pusndeckue U XuMHUeckue cpoiicTBa okcumaos azora (I1), (IV).
A30OTHas KMCIIOTa, €€ COCTaB M CTpocHne. DU3MUecKne W XUMHYECKHE CBOMCTBA A30THOM KHUCIIOTHL.

OxucnuTensHble CBOWCTBA a30THOU KHCIOTBL. CocmasieHue ypagHeHull peakyull 83aumooetcmausl
A30MHOU KUCTIONMbL ¢ MEMALIAMU Memo008 I1eKmpoHHo20 bananca. COMU a30THOM KUCIOThI — HUTPATHI.

JlabopaTopHblii onbIT. KauecTBeHHas peakuys Ha HUTPAT-HOH.
JlabopaTopHblii onbIT. Pa3noskeHne HUTPATOB.
dusnyeckue U XuMHueckue ceoricta ochopa. BoropoHbie U KUCIOPOIHbIE COSIUHEHUS

(ocopa, ux cpoiicTna.

JlaGopaTtopuslii onbIT. KayecTBeHHas peakuus Ha pocdar-uoH.

Yraepon kak mpocTtoe BeulecTBo. KucinopoaHsie coeIMHEHUs yTIEpoa.
JlaGopaTopHslii onbIT. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
KpemHunii u ero cBoiictBa. Kucnopoausie coequHeHuss  KpemHus.  CunmkaTHas

IPOMBIINIJICHHOCTD. KpaTKI/IC CBCICHUS O KCpAMHUKE, CTCKIIC, ICMCHTC.

JladopaTopHblii onbIT. KauecTBeHHas! peakiys Ha CUIMKAT-UOH.



DneMeHTBI-MeTaIbl B ipupoe U B Ileproanueckoii cucreme. O0mue u crenuduueckiuePpusnueckue
cBoiicTBa MeTaioB. O0IIMe XMMUYECKHE CBOMCTBA METAIOB. DIEKTPOXUMUYECKUH s HAPSIKECHUI
MeTaiuioB. OOIIMe CBeIeHUS O CIIIaBax.

[lonstne xoppo3un wmetamuioB. Koppos3uss MeramioB — 0OOLIEIUIaHETapHbIN

F€OXUMHUYECKUI MPOLIECC.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA HIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.
JladopaTopHblii onbIT. CpaBHEHUE CBOMCTB TUIPOKCUIOB HATPUS U KaJUA.

DU3NYECKUE U XUMUYECKUE CBOMCTBA NIEJIOYHO3EMENBHBIX METAIIJIOB U UX COCTMHEHUH.
JlabopaTopHblii onbIT. KauecTBeHHas peakliys Ha HOHBI I1EJI0YHO3EMENbHBIX METAJJIOB.

DU3NYECKUE U XUMUYECKUE CBOKMCTBA aJIFOMUHUS U €TI0 COEAUHEHHUI.
JlaGopaTopHslii onbiT. CriennuyecKue CBOMCTBA ATFOMHHHSI.

DU3NYECKUE U XUMUYECKUE CBOMCTBA KEJE3a U €r0 COCAUHEHHUIA.
JladopaTopHblii onbIT. CBOWCTBA COSTMHEHH Kee3a.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEJI U €€ COCTMHEHU .
JladopaTopHblii onbIT. CBOICTBA COCTMHEHHUI MEIH.

@opMbI U BUIbI KOHTPOJIS

PesynbpraramMu 0OydeHUs SIBIISIOTCS: PA3BUTHE IMO3HABATEIBHBIX HHTEPECOB U TBOP-
YECKUX CITOCOOHOCTEH Ha OCHOBE OIBITAa IPHOOPETCHHS HOBBIX 3HaHWW. CO3HATEIh- HOC
caMoOoIIpeIeICHHe 00YyJaroerocss OTHOCUTEIBHO PO (U IaIbHEHIIIero 00y-4eHHUS.
@DopMbI aTTECTAIUU:

- TeKyIIasl yCIIeBaeMOCTh;

- TAarHOCTHYECKHUE PaOOTHI;

- MPOBEPOYHBIC PAOOTHI MOCIIEC U3YYECHHOUW TEM: TECTHI, 3a4€Thl, pedepaThl, TBOP-
YecKue paboThl, TOKIIAIbI

Bce dhopmbl npomesrcymounon ammecmayuu TUYHOCTHBIX JOCTHXEHHUH yda- MIMXCH,
XapaKTEPHU3YIONIUX X YCTIEXH B y4eOHOUM U BHEYUYEeOHOU JesaTeNbHOCTH. TeKyIas,
MMPOMEXKYTOYHAsI M UTOTOBas arrectanus ooydaromuxcs npousBoauTtcsno 100% cucreme.

3amaHus A OLICHUBAHMS PE3YJIbTaTOB HOCST KaK TECTOBBII XapakTep, Taku
MPUOIMHKEHHBIHN 10 TUIY K OIIEHOYHBIM 3a/IaHUSIM, IPUHATHIM B BY3€: BBICTYIJIe- HUS Ha
ceMHHapax, 3aluTa padoT 1a0opaTOpHOTO MpaKkTUKymMa U pedeparoB U T.J..

[Ipu oueHuBaHUU AOCTHXKEHUN 00yUaIOUIUXCs pellaollee 3HaueHue npuaa- ercs
CaMOCTOSITENILHOM paboTe ydyaluxcsi HHAWBUIYalbHOTO U IPYIIIOBOIO Xa- pakTepa, B TOM
YHCIIe U ACATEIBHOCTHU C 3JIEMEHTaMH HCCIIeI0BaTEIbCKOro Xxapak-Tepa. [Ipu atom yuamuiics
caMm BBIOMpAeT ypoBEHb, HA KOTOPOM OH M3y4aeT MO- AYJIb IPOTPaMMbl U IIPOBOIUT
CaMOOIIEHKY CBOUX PE3YJIbTaTOB.
dopma UTOroBOIi aTTecTALMM - 3aueTHas paboTa B popme Tecta.Kpurepuu
OIICHUBAHMSI TECTOBOM PabOTHI.

[Ipu olileHKEe OTBETOB YYMTBHIBAETCS: AKKYpPaTHOCTh PalOTHI, KPAaTKOE pelleHUETEe-
CTOBBIX 33/IaHUH, pabOTa BHITIOJHEHA CAMOCTOATEIHHO WM C TOMOIIBIO YUUTENS WIH
oOyuaromuxcs.

Brbicokuii ypoBeHb cTaBUTCS 32 pabOTY, BBIMOTHEHHYIO IPAKTUYECKU MTOJTHOCTHIO0E3
om6ok. (90% — 100%)

Cpennuii ypoBeHb cTaButcs, eciu BoinoiHeHO 50 % — 89 % Bceit paboThI.



Hwu3kuii ypoBeHb CTaBUTCS, €CIIU BBIIIOJIHEHO, €CIIM BbIIIOJIHEHO MeHee 50 YoBcelt
paboTHI.
[lo pe3ynbraram aTTecTalliy COCTABISAETCS UTOTOBas Tabauua 3a
KaX/IbIil T0J1 00y4eHus1, KOTOpasi IO3BOJIAET MPOCIECIUTh OOIIYI0 KapTUHY
OCBOEHUSAIIPOTPAMMBI B LIEJIOM.
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