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IHosicHuTeIbHAA 3aIUCKA
3HaKOMCTBO JI€TEd C BEIIECTBAMM, XUMUYECKHMH SBJICHMSIMH HA4YMHACTCS €IIE B
HavYaJbHBIX Kiaccax. Kaxxapiii peOeHOK 3HAKOM C Ha3BaHUSMHU MPUMEHSIEMBIX B OBITY BEILIECTB,
HEKOTOPBIMU TMOJIE3HBIMU HMCKONAEMBIMU M JAKE OTACIbHBIMA XUMUYECKHUMH 3JIEMEHTAMH.
OpHako K Hayajy M3yYEHHs] XMMHUHM B §-M KJIacce MO3HABATENIbHBIE MHTEPECHI IIKOJbHUKOB B
3HAUNUTENBHON Mepe ocnabeBatoT. [locnenyromee U3ydeHHE XMMHHM Ha YpOKax i MHOTHX
YYAIIUXCSA MPOTEKAET HE OYEHb YCHEIIHO. OJTO OO0YCIOBJIEHO CIIOXKHOCTBIO MaTepHaia,
HEPALMOHAIBHO  CIOPOEKTUPOBAHHBIMU  TMpOrpaMMaMd U (OpPMANbHO  HAMMCAHHBIMU
yueOHuKaMu 1o xumMuu. C 1enpio (GOpMHpPOBaHHS OCHOB XHMHUYECKOTO MHPOBO33PEHUS
IpeaHa3HaYeHa nporpaMMa « XUMUYECKUM IPAKTUKYM.
JlononHutenbHast o0mieoOpa3oBarenabHas oOLIepa3BUBAIOLIas MPOrpaMMa OObEIUHEHUS
JOTIOJIHUTENBHOTO 00pa3oBaHusl «XUMHUYECKUM NMPAKTUKyM» COCTaBJI€HA B COOTBETCTBHH C
TpeOoBaHusIMU DeiepalibHOTO TOCYTaPCTBEHHOI0 00pa30BaTEIbHOTO CTaH1apTa HA OCHOBAHUU

CICOAYIOINX HOPMATHUBHO-IIPABOBBIX TOKYMCHTOB!

- ®enepanbubiii 3akoH oT 29.12.2012 1. Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny» (nanee - @3 Ne 273).

- Ilpuka3 MunucrepctBa npocBenienusi Poccuiickoit deneparuu ot 9 Hosa0ps 2018 r. Ne
196 «O6 yrBepxknenun llopsaka opraHuzanMu W OCYIIECTBIEHHS 00pa30BaTEIbHOMN
JEeSATENBHOCTH IO JOMOJHUTENbHBIM 0011e00pa3oBaTeabHbIM NporpaMmam» (aanee - Ilopsaox
OpraHM3ali M OCYILIECTBICHUS O00pa30BaTeIbHON JEATENBHOCTH IO JOMOJHUTEIbHBIM
001e00pazoBaTeNbHBIM IPOrpaMMam).

- IlocTaHoBIeHHEe [7TaBHOrO TOCYZApCTBEHHOTO CAHUTApHOTO Bpada Poccuiickoi
®enepanuu ot 04.07.2014 1. Nedl «O6 yrBepxaenun CaunlluH 2.4.4.3172-14 «CanurtapHo-
AIUAEMHUOJIOTHUECKIE TPEOOBaHUS K YCTPOWCTBY, COJEPKAHUIO M OpraHu3aluy pexuma
paboThl 00pa30BaTENbHBIX OpPraHW3alldi JOMOTHUTEIBHOTO 00pa3oBaHMs neTei» (manee -
CanlIuH).

- [lucbmo MunobpHayku Poccuu ot  18.11.2015 Ne09-3242 «O HamnpaBiaeHUU
undopmarum» (BMecte ¢ «MeTONMUYECKMMH PEKOMEHIAIMAMU TI0 TMPOCKTUPOBAHHIO
JOTIOJTHUTENBHBIX O0IIEPAa3BUBAIOIINX MTPOrpamMM (BKJIOUAs Pa3HOYPOBHEBBIE MPOTPAMMBI)».

- [luceMo MwunoOpHayku Poccuum ot 29.03.2016 NeBK-641/09 «O nanpaBieHuu
METOAMYECKUX pEeKOMeHAalui» (BMecte ¢ «METOOUYEeCKUMU pPEKOMEHIALUSIMU [0

peain3anuu AJalITUPOBAHHBIX JOIIOJTHUTCIIBbHBIX 06HICO6p330BaTCHLHBIX [mporpamMm,



CHOCOOCTBYIOLIMX  COLMATBHO-TICUXOJIOTMYECKON  peadmnuranuu, npodhecCHOHATbHOMY
CaMOOTIPENICTICHUIO JIeTel C OrpPaHWYEHHBIMHU BO3MOXKHOCTSMH 3/I0pOBBs, BKJIIOYas JeTei-
MHBAJIUIOB, C YYETOM MX 0COOBIX 00Pa30BaTEbHBIX MOTPEOHOCTEN).

- [lpukaz MunoOpnayku Poccum ot 09.01.2014 Ne 2 «OO6 ytBepxaenuu Ilopsaka
NpPUMEHEHHUS  OpPraHM3alUsSMH, OCYLIECTBISIOUIMMU  00pa3oBaTEIbHYIO  ACSTEIbHOCTD,
AJIEKTPOHHOTO OOYyUYEHUs, NUCTAHIIMOHHBIX OOPa30BATENBHBIX TEXHOJOTUH MpPU peah3aliu
00pa3oBaTEIbHBIX TPOTPAMM.

ConepxaHue mporpamMmbl TIPEIONAraeTcs peaau3oBaTh B o0beMe 68 yacoB. 3aHATHS
npoxoadar 1 pasa B Hezento 1o 1 yacy. M3yueHue nporpaMMHOro MaTepualia pacCUUTaHO Ha 2

rozi. Bozpact oOy4aromuxcst 14-15 ner.

Iean u 3a1a4u MpOrpaMmbl
OCHOBHOI HeJbI0 YYEOHOU MporpaMMbl siBiiseTCs (GOpMHUpPOBAaHUE y JETeH MHTEpeca K
MHUPY XUMHUYECKHUX BEIIECTB U UX MPEBPAIICHUH.
JI1st TOCTHKEHUS TIOCTABJICHHBIX LIeJIeld HEOOXOAMMO PEIINTh CIEAYIOIINE 3aAa4u:
OO6yuarornue:
¢ hopMHpOBaHKE HABBIKOB U YMEHUHN HAYyYHO-UCCIIEI0BATEILCKON ACSTEIBHOCTH;
¢ (hOpMUPOBAHUE Y YUAIIMXCSI HABBIKOB 0€30MaCHOTO U IPaMOTHOTO 0OpaIeHUsI C
BEIIECTBAMU;
¢ hopMHpOBaHKE TPAKTUYECKUX YMEHHUM 1 HABBIKOB Pa3paOOTKX U BHITIOJHEHUS
XUMHUYECKOTO IKCIICPUMEHTA;
® IPOJIOJIKUTH Pa3BUTHE TTO3HABATEILHON aKTUBHOCTH, CAMOCTOSITEIbHOCTH,
HAaCTOMYMBOCTH B IOCTYXKCHUH IICJIA, KPEATUBHBIX CIIOCOOHOCTEH yUaluxcs;
® IPOJOJIKUTEH (POPMHPOBAHNE KOMMYHHUKATHBHBIX YMCHUH;
¢ hopMHpOBaHKE MTPE3EHTAMOHHBIX YMEHHUI 1 HABBIKOB,;
® J1aTh BO3MOKHOCTb yUallTUMCS IPOBEPHUTH CBOU CIIOCOOHOCTHU B €CTECTBEHHOU
oOpa3zoBaTeIbLHON 00J1aCTH.
PazBuBarorue:
¢ Pa3BuBaTh BHUMAaHHE, MAMSITh, IOTHYECKOE U TPOCTPAHCTBEHHOE BOOOPaKCHHSI.
¢ Pa3BuBaTh KOHCTPYKTUBHOE MBIIIJICHUE M COOOPa3UTEIIBHOCTS;
BocrurarenpHele:

¢ BbI3BaTh HHTEpPEC K U3y4YaEMOMY MPEIMETY



e 3aHMMATEJIbHO Y HEHABA34YMBO BHEJPUTDH B CO3HAHUE YYaLUXCS O HEOOXOAUMOCTH
COXPAHEHUS U YKPEIUIEHHS CBOETO 3/I0POBBS U 370POBbs OyAyIIETO OKOJIECHHUS.
e BocniuThIBaTh HPABCTBEHHEE U TyXOBHOE 3/I0POBHE

DopMbI M METO/IbI 00yUYeHMSI

OpHa U3 337a4 COBPEMEHHOI0 00pa30BaHUsl — HAYYHUTh JE€TEH YUYUTHCS CaMOCTOSTENBHO:
npuoOpeTaTh 3HAHUS W3 PA3NIMYHBIX HCTOYHUKOB HH(OpPMAallMM, OBJIAJEBAaTh KAK MOKHO
OOIBITMMU METOIaMH OpPTaHHU3aIluK yaeOHO# AesTenpbHOCTH. [1oa camocTosTeIbHOM paboTOM B
[IE1aroTUKe MOHUMAETCS TAKOW BHJ JEATENBHOCTH IIKOJBbHUKOB, IPU KOTOPOM B YCIIOBHUSX
CHUCTEeMAaTUYECKOTO YMEHBIICHUS MPSIMON MOMOIIM YYUTENS BBIMOIHSIIOTCS yueOHbIE 3a/laHusl,
CIIOCOOCTBYIOIIIME CO3HATEIBHOMY M IPOYHOMY YCBOEHUIO 3HAHWM, YMEHUH M HAaBBIKOB
(dbopMHpOBaHUs TO3HABATEIBHON CAaMOCTOSITEIbHOCTH KaK Ye€PThl IMYHOCTU PeOEHKA.

CamocrosiTenbHas padoTa MpU3BaHa BBINOJHATH HECKOJIBKO (DYHKITHIA:

« 00pa3oBaTeNbHYIO (CHCTEMATH3alUs U 3aKPEIICHUE 3HAaHUH yJaluxcs);

o Pa3BHUBAIOLIYIO (PAa3BUTHE II03HABATEJIBHBIX KAa4YECTB YYaIUXCS — WX BHHUMAaHUI,
MaMATH, KPUTUYECKOT'O MBIIICHHUS );

o BOCIHTATEIbHYIO (BOCIIUTAaHHE YCTOMUMBBIX MOTHMBOB Yy4e€OHOW J1€ATENbHOCTH,
CaMOOpraHu3allid U CAaMOKOHTPOJISI, LIEJIOr0 psaa BEAyIIMX KadyeCTB JMYHOCTH, OCOOEHHO
TpeOOBaTENBLHOCTU K ceOe, CaMOCTOSITEILHOCTH U JP.).

Hapsiny ¢ uHauBuayanbHOW  IIMPOKO NpHUMEHsETCs MW rpymnmoBas — pabora,
MPEUMYILECTBEHHO B MPOEKTHOW (QopMme. B 3amauy yuuTens BXOOUT CO3AaHUE YCIOBUU s
COTJIACOBAHUSl TOHATUN, KOTOpble OyAyT MCIOJNB30BAHBl YYAIlUMUCA B KOHCTPYHPOBAHUU
aBTOPCKUX pa3paboTOK. BpblMoNHEHHEe TMpoeKTa 3aBepliaeTcsl 3allUuTOM pe3yJibTaTta C
MOCJIEIYIOIIEH CAMOOLIEHKOM.

Otéop  MeromoB  oOydeHusi  OOYCJIOBIIEH  HEOOXOJUMOCTBIO  (POPMHUPOBAHUS
MH()OPMAITMOHHOM U KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTEH ywaniuxcs. Pemienue 3Toi 3amauu
o0ecrevyeHo HATMYMEM B IPOTrpaMMe CIEAYIONINX JIEMEHTOB YKa3aHHBIX KOMITETCHIUH:

o COLIMAJLHO-TIPAKTUYECKON 3HAYUMOCTH KOMIIETEHIUH (I 4ero HeoOXOAMMO YMETb
co3gaBaTh, (GOpPMATHUPOBATH AOKYMEHTBI, MPOU3BOJUTH BBIYUCICHHUS U YMETh MPE3EHTOBATh
Marepuan);

o JUYHOCTHOM 3HAYMMOCTH KOMIETEHIMH (3aueM peOeHKY HeoOXOAUMO OBITh

KOMIIETEHTHEIM B 00J1aCTH XI/IMI/II/I),



o TIEPEYHSI  pEATbHBIX OOBEKTOB  JCHUCTBUTEIHHOCTH, OTHOCSAIIUXCS K JaHHBIM
KOMITETEHILIUSIM

 3HAHWI, YMEHUN U HABBIKOB, OTHOCSIIIUXCS K 3TUM 0OBEKTaM;

e CIIOCOOOB ACATEIHHOCTHU MO OTHOIICHHUIO K N3y4aeMbIM 00BEKTaM;

o MUHHUMAJIbHO HEOOXOJUMOTO OIbITa JEATETLHOCTH pebdeHka B cdepe yKa3zaHHBIX
KOMIIETCHIIUII;
®opMbI U METOABI PA0OTHI
DopMbl IPOBEACHUS 3AHATHM:

® 3aHITHE-UCCIICIOBAHUE;

® TBOPUYCCKHUE MPAKTUKYMHI |

® 3aHITHE-TIPE3CHTAIIHS POEKTOB;

® 3aHITHE C HCIOJb30BAHUEM TPEHUHTOBBIX TEXHOJIOTHM (paboTa Ha peAaKTUPOBAHHE
TOTOBOT'O CKPUIITA B COOTBETCTBUU C MOCTABJICHHOM 3a1aueii).
MeTtoabl 00y4eHus1:

® JIEMOHCTPATUBHO-HATJIAIHBIE (EMOHCTpalusl paboThl B MpPOTpaMMe, CXEM, CKPUIITOB,
Ta0JIuII);

® 1ICCJICIOBATEIILCKUE METO/IBI;

¢ paboTa B mapax;

¢ paboTa B MaJbIX TPyMIax;

® IIPOCKTHBIE METOABI (pa3paboTka MPOEKTa MO CHUPAIM TBOPUECTBA, MOCIMPOBAHUE,
IJIAHUPOBAHHE JIEATEITHHOCTH)

e pabota ¢ HMHTepHeT-cooOmecTBOM (TyOsauKalus NpoekToB B MHTepHET-cooOiecTBe
CKPETYEPOB).
Ilnanupyemble pe3yabTaThl
Ob6yuarowuiicss Hay4umcsi.

® [[eJIeTI0JIaraHNI0, BKIIIOYAsi MOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHUE MPAKTHIECKOM
3aJ1ayy B TTO3HABATEIILHYIO;

® CaMOCTOSITCIIbHO aHAJU3UPOBATh YCIOBHUS JIOCTHKCHHUS IIeJM Ha OCHOBE YydeTa
BBIJICJICHHBIX YUUTEJIEM OPUECHTUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepHaie;

® IJIAHUPOBAThH ITYTH JOCTIKEHUS LIETICH;

® CaMOCTOATCIIbHO KOHTPOJUPOBATb CBOC BPEM: U YIIPABJIATH UM.



® YCTaHABJIMBATh U CPABHUBATH PAa3HBbIC TOUKHU 3PCHUS, MPEKAC YEM PUHUMATH PEIICHUS
U JIeNIaTh BHIOOP;

® aPIYMCHTHPOBATh CBOIO TOYKY 3PCHHS, CIIOPUTh M OTCTAaWBaTh CBOKO IIO3UIIUIO HE
BpaXkJIcOHBIM JIJII OIIIIOHEHTOB 00pa3oM;

® 33/1aBaTh BOMPOCHI, HEOOXOAWMBIC IIsi OpPTaHHW3allid COOCTBEHHOW IEATEIBHOCTH W
COTPYIHHYECTBA C TAPTHEPOM;

® OCYIIECTBIIATh B3aMMHBIA KOHTPOJb M OKa3bIBaThb B COTPYIHHYCCTBE HEOOXOIUMYFO
B3aHMMOIIOMOIIIb.

® T10JTH30BATHCS XUMUICCKUM 000PYI0BaHUEM;

® OCYIICCTBIIATh BBIOOp Haubonee dSPGEKTUBHBIX CIOCOOOB pEIICHUS 3ajJad B

3aBUCHUMOCTH OT KOHKPCTHBIX YCHOBHﬁ.

Copepsxanue nporpaMmmMbi

TeMaTHYeCKHUM NJAH

Monyins KonnuectBo yacoB
BCETO TEOpHUsi MpaKkTUKa
OcHoBBI xumMuu (8 34 10 24
KJIacc)
[IpuknamgHas XumMus 34 8 26
(9 kmacc)

Moayas 1. OcHoBbl xumuu (8 KJ1acc)

Hctopust BO3HUKHOBEHUSI XUMUU. OCHOBHBIE TMOHATHS WM TEOpUM XUMHHU. JlabopaTtopHoe
000pyI0BaHUE U TIPUEMBI OOpalleHus ¢ HUM. [IpaBuiia TeXHUKH O€30MMaCHOCTH TTpU padoTe
B JITAOOpATOPUU XUMUH.

[Tonsatue «BemecTtBO» B (¢u3nke u XuMud. Duznyeckue W XUMHUYECKUE SBJICHUSI.
N3meHstoleecs: BEMIECTBO Kak MpeaMer u3ydeHus: xumuu. DazoBbie mepexojpl. OnucaHue
BEIIECTB.

JlabopaTopHbIii onbIT. MI3MepeHne NII0THOCTH KUAKOCTH apEOMETPOM.

JlaGopaTopHblii onibIT. OnipeenieHue TEMIONPOBOIHOCTH U AJEKTPOIIPOBOAHOCTH BEUIECTB.
JlabopatopHblii onbIT. VcnbiTaHue TBEPAOCTU BEIIECTB C MOMOIIBIO O00Pa3loB KOJUIEKIUU

«IIkana TBEpaocTy Moaenn aTOMOB U MOJIEKYJL.



IIpocTeie BemecTBa: MeTaLIBI M HEMeTAJUIbl. HekoTophle cBeneHns 0 MeTaliax ¥ HeMeTauax,
0OyCJIOBIIMBAIONINX 3arpsi3HEHHOCTh OKpy»Karouiedl cpeapl. OnucaHue HEKOTOPBIX Haunbosee
pacpoOCTPaHEHHBIX MPOCTHIX BEUIECTB.

JlabopaTopHblii onbIT. M3ydueHne o0pa3iioB METAIIOB U HEMETAIIOB

ATOMHO-MOJIEKYJISIPHOE YUYCHHE B XUMUMU.

TBopueckas padora. MurocTpupoBaHue MOJI0KEHUI aTOMHO-MOJICKYJISIPHOTO YUCHHS.
CymHOCTh XMMHYECKHX SBJICHHH B CBET€ aTOMHO-MOJIEKYJSpHOro yueHus. IlpuszHaku
IPOTEKAHUSI XUMUYECKUX PEAKIIUI.

JlabopatopHblii onbIT. [Ipy3HaKy NpoTEKaHNUsS XUMUYECKUX PEAKLIUN.

[IpyuuHbI 1 HaNpaBJICHUS IPOTEKAHUS XUMUYECKUX peakuuid. [IoHsITHE 0 BHYTpEHHEW SHEpTUn
BEILIECTBA.

JlaGopaTopHblii onbIT. ONBITHL, WLTIOCTPUPYIOINE IPEBPALIEHNS PA3JIMYHBIX BUIOB JHEPTUN
ApYT B Apyra.

OOpatumMocTh XUMHYECKHX peakiui. [IpeBpamieHue sHEpruM Npu XUMHUYECKUX PEAKIUSX,
YCJIOBUSL TPOTEKAHUS XUMHYECKUX PEAKIHUKW. 3aKOHBI COXPAHEHWs MacChl M DHEPIHM, HX
B3aUMOCBSI3b B 3aKOHE COXpaHEHUs Martepuu. JIabopaTopHblii onbIT. OnpeeieHUe TEMIOBOTO
adpekTa XUMUIECKON peaKIuu.

Tunsl XUMHUYECKUX peakUuii: pa3ioKeHNs, COETUHEHUS, 3aMellleHus, OOMeHa.

JlabopaTopHbIi ONbIT. TUITBI XUMHUYECKUX PEAKIIUH.

Meronsl xumuun. Ilonatme o Meronme Kak CPEACTBE HAyYHOTO MO3HAHMS
JNEUCTBUTEILHOCTU. MeETOIbI, CBS3aHHBIE C HENOCPEACTBEHHBIM HM3YYEHHUEM BEIIECTB:
Ha0JII0/IeHrEe, U3MEpPEHNE, ONMCAHNUE, CPABHEHUE, XUMUYECKUN SKCIIEPUMEHT. AHAIU3 U
CHHTE3 BELIECTB IKCIEPUMEHTAIbHBIE METOAbI XUMHUH. KauecTBEHHBI W KOJWYECTBEHHBIN
aHau3.

JlaGoparopHble onbIT. KauecTBEHHbBIE PEAKIINH.

[TonsaTrue 06 mHAMKATOpAX.

JlabopaTopHblii onbIT. MI3MEHEHNE OKPACKM MHIUKATOPOB B PA3JIMYHBIX CpEax.

JlaGoparopuslii onbiT. CpaBHEHUE onpeneneHus pH pacTBopa ¢ MOMOIIBIO MHIUKATOPA
u pH-metpa.

BemectBa B mpupojie: OCHOBHBIE CBEJICHUS O BEUIECTBEHHOM COCTaBe reocdep M Kocmoca.

[TonsiTue o TexHocdepe.



JlabopaTopublii onbIT. O3HakOMJIEHHE C OOpa3laMd MPOCTHIX W CIOXHBIX BEIIECTB,
MUHEPAJIOB U TOPHBIX NIOPOJ.

Yuctele BemecTBa U cMecH. CTeneHb YMCTOTHI M BUIBI 3arpsA3HEHUs BellecTB. PasneneHue
cmeceil. OuucTka BeuiecTB: GUIbTPOBAHUE, TUCTHIUIAINS, KPUCTAIN3AIINS, SKCTparupoBaHue,
xpomatorpadus, Bo3roHka. JlaboparopHselii onbIT. VeHTHU(UKALKMA BEIIECTB C MOMOILBIO
ONPENEIICHNS TEMITEPATYP IUIABJICHUS U KUTICHUS.

BemectBa B TexHuke. [lonydyeHne BemecTB ¢ 3aJaHHBIMU CBOMCTBAMHM — OCHOBHAs MpoOiieMa
xumuu. llomsatme o0 BemecrBax Kak O  CbIpbe, MaTepuaJlax MW IPOLYKLHU.
[IprponOOXpaHUTENBPHOE 3HAYEHUE OYMCTHBIX COOPYKEHUMM M DKOJOTMYECKM YHUCTBIX
TEXHOJIOTUH.

JlabopaTopHublii onbIT. VcciaenoBanue (QU3NYECKUX W XMMHYECKHUX CBOWCTB IMPHUPOJIHBIX

BEIIECTB (M3BECTHSIKOB).

3HaueHHE PACTBOPOB [UJISl JKU3HHM YEJIOBEKA, CEIbCKOXO3SIMICTBEHHOTO M MPOMBIILIEHHOTO
MpOU3BOACTBA. PacTBOpUMOCTH BellecTB. BiusHue TtexHocepbl Ha NPUPOJHBIE MPECHBIE U
MOPCKHE BOJBI.

JlaGopaTopHslii onbIT. CpaBHEHHE TTPOO BOJBI: BOJAOMPOBOJHON, U3 TOPOJICKOTO OTKPBITOTO
BOJIOEMA.

@akTopbl, BIUAIOIIME HAa PACTBOPUMOCTh TBEPABIX BEIIECTB M Tra3oB. l3MmeHeHue
PacTBOPUMOCTHU KHCIIOPOJA B CBA3M C 3arPA3HEHUEM BOJ.

JlaGopaTopHblii OnbIT. PacTBOPUMOCTH BELIECTB

ITonsarue o razax. Mcropusa otkpsitusa kucinopoga. Cxema onsitoB [.Ilpuctiou u A.JI.JIaByasbe.
Oz0H. 3Hauenwe o30HOBOro cnosi 3emund. [Ipobrmema HapyiieHHsT €ro IEIOCTHOCTH.
[ToBrIIEHNE COAEpKAHMSI 030HA B PU3EMHOM CJIO€ aTMOC(EPHI.

[lonyyenue xkucmopoa B NPOMBIIUIEHHOCTH M JlabopaTtopun. XHMHUYECKHE CBOMCTBa
kuciopoza. [Iponeccel ropeHust 1 MEJIEHHOTO OKUCIIeHHs. [I[puMeHenne Kucnoposa.
AtMocdepa — Bo3aymiHas 00oouka 3emiau. TeHaeHInn U3MEHEHUs COCTaBa Bo3ayxa B XXB.
OcCHOBHBIE HWCTOYHHUKHM 3arpsi3HeHHs atMocdepbl. TpaHCHOPTHBIM NEPEHOC 3arpsA3HEHUM.
KpyroBoport kucnopoaa B mpupoze. O BCeMUpHOM 3aK0HE 00 aTMocdepe.

JlaGopaTopHblii onbIT. [losydeHue kuciaopoaa pa3HbIMU CIIOCOOAMU.

OCHOBHBIE KJIaCChl HEOPraHUYECKUX BeEeCTB. OKCHUAbI, KUCIOThI, OCHOBAHUS, COJIM B IPUPOJIE

N ) KN3HH YCJIOBCKA.



JlabopaTtopHublii  onbIT. OOpa3bsl COCNMHEHWA — TIPEICTABUTENICH KHUCIOT, COJICH,
HEpPACTBOPUMBIX OCHOBAHUM, IIEJI0YEH, OKCUIOB.

XUMHAYECKHUE CBOWCTBA OKCUIOB.

OO0mme XuMUYECKHEe CBOUCTBA KUCIOT. KHCITOTHBIE O IH.

JlaGopaTopHblii onibIT. CpaBHEHUE CBOKCTB COJITHOM M CEPHOM KUCIIOT.

XUMHUYECKHE CBOWCTBA OCHOBAHMI.

Oxcubl ¥ TUAPOKCHIBI, 00Iaaarone aMmGpOTEepPHBIMU CBONCTBAMM.

JlaGopaTopHblii onbIT. VcciaenoBanre CBOMCTB THAPOKCUIOB NEPEXOIHBIX METAIIOB.
XUMHUYECKUE CBOMCTBA COJIEH

JlaGopaTopHbIii ONBIT. DKCIIEPUMEHTAIIBHOE MIOCTPOEHUE PSAAa AKTUBHOCTH METAILIOB.
JlaGopaTopHblii onbIT. OMbBITH, WUIIOCTPUPYIOIIUE XUMHUYECKUE CBOWMCTBA OTAEIBHBIX
KJIACCOB HEOPTaHUYECKUX COCTMHEHUN.

[lepuonnueckoe M3MEHEHUE CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COCAMHEHUH (Ha mpumMepe
OKCHUJIOB, TUAPOKCUIOB U BOJOPOIHBIX COCTUHCHUM).

JlaGopaTopHblii onbIT. OOpa3lbl MPOCTHIX BEIIECTB W HMX COCAUHEHUM (OKCUAOB U
TUAPOKCUJIOB), 00pa30BaHHBIX JIIEMEHTAMH OJJHOTO TMepUoa.

Crpoenune atoma. Cxembl omnbiToB Tomcona, Pesepdopna, MuminkeHa. CXeMbl ONBITOB,
MOATBEPKAAOIINX CBOMCTBA JJIEKTPOHA KAK YacTULBI M KAaK BOJHBL. Mojenu aTtoMoB
Pa3IUYHBIX JIEMEHTOB.

HcTopust OTKpBITHS IEPUOINYECKOTO 3aKOHA. 3HAYEHUE TIEPUOJUUECKOTO 3aKOHA [ Pa3BUTHUA
HAaYKHU U TEXHUKU. POJIb IEpHOIMYECKOr0 3aKOHA B CO3/IAHUM HAYYHOW KapTUHBI MUPA.
BaneHtHOoe COCTOSIHME AaTOMOB B CBETE€ TEOPHUU DIIEKTPOHHOTO CTpPOEHUs. BaneHTHbIE
AJIEKTPOHBI. XMMHUYECKAs CBSA3b aTOMOB.

JlaGopaTopHblii onibIT. MOIEIMPOBAHUE CTPOCHHS BEILIECTB C PA3TUYHBIM TUIIOM CBS3U.
JlabopaTopHbiii onbiT. CpaBHEHUE CBOMCTB BEIIECTB C PA3HBIM THUIIOM KPUCTALUIMYECKOU
PELIETKH.

YPpOBHU XMMHUUYECKOW OpraHU3alMHU BEIIECTB. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX CTPOCHHS.
Pusnyeckas CyIHOCTh XUMUYECKOU pEaKLIUu.

OKUCIUTETPHO — BOCCTAHOBUTEIBHBIE PEAKIMU B MPUPOJE MU KU3HU 4YenoBeka. [Ipoueccs
OKHCJIEHUS U1 BOCCTAHOBJICHHUS; UX €IMHCTBO U MPOTUBOIOJI0KHOCTb.

JlabopaTtopHblit onbIT. OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN PA3TUYHBIX THUIIOB.



Mopyas 2. llpukiaagnas xumus (9 kiace)

DHepreTuka XHMHYECKUX TMpeBpamieHuil. TemioBord d3PEGEKT XUMHYECKUX PpEeaKIui.
TepmoxumMudeckre ypaBHEHUS.

Jla6opaTopHslii onbIT. Onpeniesenne TeroBoro 3pQexra pa3muvIHbIX peaKuil

CKOpOCTh XMMHYECKON pEaKkIHMH. 3aKOH JIEUCTBUS MAacC. 3aBUCUMOCTb CKOPOCTH OT YCJIOBHM
IIPOTEKAHUS PEAKLIMH.

JlabopaTtopHblil onbIT. ONbBITHI, BRISICHSIIOIUE 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakuuu
OT pa3NMYHbIX (AKTOPOB

Xumnueckoe paBHoBecue, npuHuun Jle Illatenbe. Karanmus. DHeprus aktuBamuu, ooOmue
CBEJICHU O TOMOT'€HHOM U I'€TepOreHHOM Katanuse. [IoHATHe 0 IpOMEKYyTOUHBIX KOMILIEKCaX.
JlabopaTopHblil OnbIT. BiMsHNE KOHLEHTpAalUMM PpEarupyrolldx BEIIECTB HAa XHMHYECKOE
paBHOBECHE

[IpeanocbUIKM BO3HMKHOBEHMS TEOPUM AJEKTpoiauTudeckor gucconumanuu. HWnenm C.
Appennyca, .. Menaeneera, M.A. KabnykoB u apyrux ydeHbix. CTpyKTypa U 3HaY€HUE
Hay4YHOU TEOPHH.

JlabopaTopHbIii onbIT. VcnipiTaHNe BEIIECTB, UX PAaCTBOPOB M PACIIABOB Ha JIEKTPUYECKYIO
ITPOBOANUMOCTb.

JIMII0IbHOE CTPOEHUE MOJIEKYJBI BOABL. IIporecchl, mpoucxomsuue ¢ 3JIEKTPOIUTaMU IIpU
PaCIUIaBIICHUM U PACTBOPEHUM BELIECTB B BOAE. Ponp BOABI B mporecce 3IEKTPOIUTHIECKON
TVCCOLIAALIH.

JlabopaTopHblii onbIT. BriusiHue pa30aBieHus Ha CTENEHB JUCCOIMAIINH.

Jucconuanusi 3JIEKTPOJUTOB C Pa3HbIM TUIOM XHMHYECKOM CBS3U. TeEnsoBble SABICHUSA,
COIIPOBOKIAIOIINE IIPOLIECC PACTBOPEHUS.

HNonHBIN cOCTaB MPUPOAHBIX BOA.

JlaGopaTopHblil ONBIT. /[BUKEHNE HOHOB B 3JIEKTPUYECKOM TOJIE.

JlaGopaTopHblii onbIT. BivsiHue pacTBOpuUTENs Ha IUCCOIUAITUIO.

I'mapatsl 1 KPUCTAIUIOTUAPATHI, HAX0XKICHUE UX B IPUPO/IE.

JlabopaTopHblii onbIT. ['uaparanus U geruapaTaius MOHOB (Ha puMepax O€3BOJHBIX CoJieh
U KpucramuioruapatoB xjopusaa kodanbta (II), cynedarto meau (II) u nukens (II).

I'upponus comnen.

JlabopaTopHbIii onbIT. [ 'HIpOIU3 PACTBOPOB COJIEH.



OOMeHHbIE peakIuu. XUMUYECKHE CBONCTBA KHCIOT, COJI€H M OCHOBAaHMI B CBETE TEOPHH
ANEKTPONUTUYECKON aucconnannu. KpaTkue cBeIeHHsI O HEBOIHBIX PACTBOPAx.
JlabGopaTopHbIii ONbIT. XMMUYECKUE CBOMCTBA pACTBOPOB KUCIIOT, COJIEH U OCHOBAHMUI.
XUMHYECKHE DJIEMEHThI-HEMETAUIbl. PacnpocTpaHeHne HEMETAUIMYECKUX JJIEMEHTOB B
npupoze. Tunuunsie GopMbI BOJIOPOIHBIX U KUCIOPOIHBIX COSTMHEHUN HEMETAILIOB.
[Ipocteie BemecTBa-HeMeTaIbl. OcoOeHHOCTH WX cTpoeHus. Dusndeckue CBOWMCTBA
(arperaTHoe COCTOsIHME, TeMIlepaTrypa IUIaBJICHUSA, KHUIIEHUS, PAaCTBOPUMOCTH B BOJIE).
XHWMHUYECKHE CBOMCTBA MPOCTBIX BEMIECTB-HEMETAUIOB. [IpUUMHBI XMMUYECKOW MHEPTHOCTU
0JIarOpOAHBIX Ta30B, HU3KOW AaKTUBHOCTH a30Ta, OKUCIUTEIHHBIX CBOWCTB M JBOMCTBEHHOTO
IOBEJEHUSI CEPBI, a30Ta, YIIIEPOJIa U KPEMHUS B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX.
OO61ue cBoiicTBa HEMETAIIJIOB M CIIOCOOBI UX MOJTYYEHUS.
CBOMCTBA BOJHBIX PACTBOPOB BOAOPOAHBIX COCANHEHUN HEMETAJUIOB.
Bonmopon — poxparomuii Boay W dHEpruio. Booopoo 6 kocmoce u ma 3emie.
Aoepnvle peakyuu na Connye. Ilonyyenue Bogopoaa B J1aDOPaTOPHH.
JlaGopaTopHblii onbIT. [losydeHre Bo10po/ia pa3InuyHbIMU CIIOCOOAMU.
duznueckre U XUMHUECKHE CBOMCTBA BOJBI. M30TOMHBLNA cocTaB BOJLL. TspKENAs BoJia U
0COOEHHOCTH €€ CBOMCTB.
JlabGopaTopHblii onbIT. XUMUYECKUE CBOMCTBA BOJIBI.
ITepokcuna Bomopoaa: coctaB, CTPOCHHUE, CBOMCTBA, IPUMEHECHUE.
JlabopaTopHbIi ONbIT. XMMUYECKUE CBOMCTBA MIEPOKCUIA BOJIOPOAA.
lamorensl. Haxoxnenue  ramoreHoB B npupone. DU3HUYECKUE U XUMHUYECKHE
cBoiicTBa raysioreHoB. llomyueHue xJjiopa W XJOpPOBOAOpOJAa B JabopaTopuM  H
IIPOMBIIIJIEHHOCTH. XJIOPOBOJAOPOIHASI KUCIOTA U €€ CBOMCTBA.
JlaGopaTopHblil onbIT. XUMUYECKHE CBOWCTBA COJISTHOM KUCIIOTHI.
Xnaopuapl — COJM  XJOPOBOJOPOJHON KHCIOTHL. OHOJOrHMYECKOe 3HAYCHUE
raJIOT€HOB.

JlaGoparopHblii onbIT. KaueCcTBEHHBIE PEAKIIMK HA TaJIOTCHUI-UOHBI.

OU3N4YEeCKne W  XMMHYECKHE  CBOWMCTBA XaJbKOTEHOB — MPOCTBIX  BEIIECTB.
XanbKOTeHUIbI, XapakTep UX BOAHBIX PacTBOpPOB. buomorndeckune (yHKIMU XalbKOTEHOB.
Kucnopon un 030H. KpyroBopoT Kuciopoaa B mpupoe.

XUMHYECKHUE CBOMCTBA CEPHI.



CepoBogopoJl, pU3NYECKUE U XUMHYECKHE CBOMCTBA.

JlabopaTopHblii onbIT. KauecTBeHHas peakiys Ha Cylab(GuI-HOH.

dusznyecKrue 1 XMMUYECKUE CBOMCTBA COCTMHEHUH cepbl (+4)

JlaGopaTopHsblii onbIT. KauecTBeHHas peakuys Ha CyIb(UT-HOH.

Cepnas kucinora, pusndeckue cBoiictBa. OcoOEHHOCTH €€ pacTBOPEHHUs B BOJIC.
XUMHUYECKHE CBOWCTBAa pa30aBJIEHHOW W KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
OKucCIUTENBHBIE CBOMCTBA CEPHOU KUCIOTHI.

JlabopaTopHblii onbIT. KauecTBeHHas peakiiys Ha Cyib(haT-uoH.

Ceoticmea npocmuvix eewjecme  d1eMeHmo8  noocpynnvl  azoma. BaxuHeimue
BOJOPOJHBIE W KHCJIOPOJHBIE COEAWHEHUS JJEMEHTOB MOATPYHIIBI a30Ta, MX
3aKOHOMEPHbIE U3MEHEHUS. Mcmopus omKpblmus U uCCcie008aHus 31emMeHmos8 noocpynnol
a3oTa.

Ammuak. Conu aMMOHMS, UX XUMHAYECKHUE CBOMCTBA.

JlaGoparopHblii onbIT. KauecTBeHHAs peaklys HA HOH aMMOHMSL.

Okcuapl azota. Pusnyeckne u XxuMuU4deckue cBoiictBa okcuao azora (I1), (1V).

A3oTHas kwuciora, €€ cocraB U crpoeHue. Dusnueckue W XHMMHUYECKHE CBOMCTBA
a30THOM  KHUCJIOTBl. OKHUCIUTENbHBIE CBOMCTBA a30T- HOW KuUCIOTBL. Cocmasnenue
VPABHeHUll peakyuti  83aUMOO0eliCmeus a30MHOU KUCIOMbl C Memaliamu Memooos
anekmponnoco banarca. Coam a30THOU KUCIOTbl — HUTPATHI.

JlaGopaTopHblii onibIT. KauecTBEHHAs peakys HA HUTPAT-HOH.

JlaGopaTopHblii onbIT. PaznoxxeHue HUTPATOB.

dusznyeckue M XUMHYECKHe cBolcTBa ¢ocdopa. BomopoaHeie M KHUCIOPOJHBIC
coeguHeHus pocgopa, UxX CBOMCTBA.

JlabopaTopHslii onbIT. KauecTBeHHas peakius Ha ¢ocdaT-HoH.

VYraepona kak npocTtoe BeuecTBo. KuciopoHele coeIMHEeHUs yTraepoaa.

JlabopaTopHblii onbIT. KauecTBeHHAas peakiiys Ha KapOOHAT-HOH.

Kpemuuii n ero cBolictBa. Kucnopoanele coenuHeHuss KpemHusA. CHIMKaTHas
MpOMBIILIEHHOCTh. KpaTkue cBeieHus 0 KepaMHuKe, CTEKJIe, IIEMEHTE.

JlaGopaTopHblii onbIT. KauecTBeHHAs peakiys Ha CUIMKAT-UOH.

DneMeHThI-MeTaILTbI B ipupoie U B [lepuonnueckoii cucreme. O0mue u crienupuaeckue
dbusnueckue  cBoiictBa  MerauioB.  OOmume  XMMHYECKHE ~ CBOMCTBA  METAJUIOB.
DNEeKTPOXUMHYECKUH psiJl HAaNpsiKeHUH MeTaiioB. O011I1e CBeIeHHs O CIjlaBax.

[lonsitue koppo3un MeramwioB. Kopposust wmeTtaiioB — oOumieruia- HeTapHbIN



r€OXUMHUYECKHUM Mpoliecc.
duznvecKre U XUMHUYECKHUE CBOMCTBA IIEIOUYHBIX METAJIJIOB M UX COCIMHEHUH.
JlabopaTopHblii onbIT. CpaBHEHHE CBOWCTB FUAPOKCHIOB HATPUS U KaJIHS.

duznyeckrue 1 XMMHUYECKHE CBOMCTBA MCJIIOYHO3CMCIIBbHBIX MCTAJIJIOB U UX COGHHHCHHﬁ.
.JIﬂﬁOpﬂTOprIﬁ onbIT. KauecTBeHHAas PCaKIud Ha HOHBI HICJTIOYHO3CMCIIBHBIX MCTAJIJIOB.

duznyeckre U XUMUYECKHUE CBOMCTBA ATIOMUHUS U €r0 COCIMHEHUM.
JlabopaTopHslii onbIT. Criennduaeckue CBONCTBA ATFOMUHUA.

OuU3NYECKNE U XUMUYECKHE CBOMCTBA KEJIE3a U €r0 COCTMHEHUMN.
JlaGopaTopHblii onibIT. CBOMCTBA COEIMHEHHUI JKEIe3a.

duznyeckre U XUMUYECKHUE CBOMCTBA MEJIU U €€ COCIMHEHUM.
JlaGopaTopHblii onibIT. CBOMCTBA COETUHEHUI MEIH.

®opMbI ¥ BUJIbI KOHTPOJISI
PesynpraTamu oOydeHHMs SIBISIOTCS: pPa3BUTHE IO3HABATEIHHBIX HHTEPECOB U
TBOP- YECKUX CIIOCOOHOCTEH HAa OCHOBE OMbITa MPUOOPETEHUS] HOBBIX 3HAHUI.
Co3HaTenp- HOE caMooIlpeAesieHue OoOydYaromerocss OTHOCUTEIBLHO MpOoQuils
JaJTbHEUIIIEeTO 00y-UeHHUS.
DopMbI ATTECTALUU:

- TEKyIllasi yCII€Ba€MOCTb;

- IMarHOCTUYECKHUE PadOThI;

- TPOBEPOYHBIE PaOOTHI MOCJIE U3YYEHHOM TEM: TE€CThI, 3aU€Thl, pedepaThl,
TBOP-4€CKHUE pabOThI, TOKIIAJIbI

Bce dopmbl npomesxcymounoti ammecmayuyu JAMYHOCTHBIX JOCTHUXKEHHM
y4a- IIUXCS, XapaKTepU3yIOIIUX HX YyCHeXu B Yy4yeOHOH UM BHEY4EOHOM
nearebHOCTH.  Tekymiasi, TpOMEXYyTOouHass M MTOrOoBasl  aTTeCTallus
oOyuaromuxcs npousBoautcsno 100% cucreme.

3agaHus ISl OLIEHUBAHUSL PE3YJbTAaTOB HOCIT KAK TECTOBBIA XapakTep, Tak
U TOPUOIKEHHBIM 1O THUMY K OIEHOYHBIM 3aJaHUSAM, TPUHSITHIM B BY3€:
BBICTYIUJIE- HUSI HAa CeMHHapax, 3aluTa padoT JabopaTOpHOIro MPAKTUKyma U
pedeparoB u T.1..

[Ipn oneHWBaHWHM JOCTIKCHMM OOYYaroNIUXCsl periaroiiee 3HAYCHHE
npuja- €Tcs CaMOCTOSITeILHON padoTe yyaluxcs HWHIUBUAYAJIBHOTO H
TPYIINIOBOTO Xa- pakTepa, B TOM YHCIE€ U JEITEIBHOCTH C JJIEMEHTAMHU
HCCIIEIOBATENLCKOTO Xapak-Tepa. [Ipu 3ToM ydammiicss caM BRIOUpaAET YpOBEHbD,
Ha KOTOPOM OH M3Yy4aeT MO- AYJb MPOrPaMMbl U MPOBOJUT CAMOOLIEHKY CBOUX
pe3ynbTaTOB.
dopMa UTOTOBOM aTTeCTAUM - 3aUeTHas paboTa B popMe TecTa.

Kpurepuu orieHuBaHMS TECTOBOM paOOTHI.

[Ipu oleHKE OTBETOB YUMTHIBAETCS: aKKYpPAaTHOCTH PabOThI, KPaTKOE PEIICHUE
Te- CTOBBIX 3aJlaHMii, pabOTa BBIMIOJHEHA CAMOCTOSTEIHLHO WA C TOMOIIBIO
YUUTENS UIH 00YyYarOIIUXCs.

Bbicokuii ypoBeHb CTaBUTCS 3a pabOTy, BBINOJHEHHYIO MPAKTHYECKH
noJiHoCcThIoOE3 omrbok. (90% — 100%)

Cpennnii ypoBeHb cTaBUTCS, €ciid BbinosiHeHO 50 % — 89 % Bceld paboThI.



Hu3-kuii ypoBeHb CTaBUTCSI, €CIIU BBIIOJHEHO, €CIIU BbINOJHEHO MeHee 50 %
BCEel pabOTHI.

[To pe3ynpTaraM aTTecTalMy COCTABIISIETCS MUTOrOBasl TAaOJMIA 32 KaKIbIA TOA
00y- 4YeHus, KOTOpas IO3BOJSIET MPOCIENUTh OOLIYI0 KapTUHY OCBOEHHS
IPOTPaMMBbI BIICJIOM.






