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IosicHuTeNLHAA 3aNIUCKA
IIporpamMmma cocTaBjieHa Ha OCHOBAaHHM:

* @enepanbHoro 3akoHa ot 29.12.2012r. Ne273-®3 «O06 obpazoannu B Poccuiickoit
denepannm»

* [IpumepHoii mporpammsl o xumun mnof pex. ['abpuensua O.C.

* MeToanueckux pEeKOMEHAAUMKA 1O CO3JaHUI0 U (QPYHKIHMOHUPOBAHUIO B
00111e00pa30BaTENbHBIX OpPraHU3AlMIX, PACIOJOKEHHBIX B CEIbCKOW MECTHOCTH U B
MaJbIX TOPOJaxX, LIEHTPOB OOpa30BaHUS €CTECTBEHHO — HAYYHOW M TEXHOJOTMYECKOU
rpamoTHOCTH («Touka pocta), yrB. Pacnopsokennem MIT PO ot 12.01.20211.NeP-6

[Ipy npoBeneHMM NPAKTUYECKUX U JaOOpaTOpHBIX pabOT  IJIAHUPYETCS
UCIIOJIb30BaHue U (poBoii TabopaTopun HeHTpa « Touka poctay.

* Hcnonb3zoBanue obOopynoBanus «Touka pocra» mnpu peanmusauuu gaHHoi OII1
II03BOJISIET CO34aTh YCIOBUS:

* I paclIMpEeHHs COAEpKaHMs IIKOJIBHOIO XUMHUYECKOIOo 00pa3oBaHUS; TUISL
MOBBIIICHHUS TO3HABATEIbHON AKTUBHOCTU OOYYAIOIIMXCS B €CTECTBEHHO- HAy4YyHOU
o0nacTu;

* JUIS pa3BUTUS JUYHOCTU PEOEHKA B Mpoliecce 00yUYeHUsI XUMUHU, €r0 CIIOCOOHOCTEH,
(GbopMHpOBaHUS U YJIOBJIETBOPEHUS COLMAIBHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTEH;
g pabOThl C OJAapEHHBIMU IIKOJbHUKAMHU, OPraHU3alUU MX PAa3BUTHS B Pa3IMYHBIX
o0nacTsix 00pa3oBaTEIbHOM, TBOPUECKOM NEATEIHHOCTH.

[Iporpamma «XuMuUsi BOKPYT HAac» JETaIM3UPYET COAEp>KaHHWE Kypca BHEYPOUHOMU
NEeSTEeNbHOCTH, AAE€T MOAPOOHOE pacHpeeleHUe YacOB U MOCIEI0BATEIbHOCTh U3yUECHUS

TEM U pa3aesioB.

JlaHHass mporpaMmMa npenHazHadyeHa i ydamuxcsa 8 — 11 kimaccoB, mo3BOJSET
pacliupuTh M YIIYyOUTh Yy Y4YallMXCsl MPAaKTHUYECKOE MPUMEHEHHE MOJyYeHHBIX

TCOPCTUICCKUX 3HAHMU 110 XMMUH.

[Iporpamma paccuntana Ha 35 yueOHbIX yaca (1 Jac B HeJeNi0), OPUEHTHPOBAHA Ha
yriyOJieHre U pacliipeHue 3HaHWH, Ha Pa3BUTHE JIFOOO3HATEIILHOCTH M MHTEPECca K XUMUU,

Ha COBEPILICHCTBOBAHWE YMEHMH yUalllUuXcsl 00paIiaThCs ¢ BEIIECTBAMH.

JlaHHbIl KypCc BHEYPOYHOM JI€ATENBbHOCTH MPEyCMAaTPUBAET HKOJOTMUECKYIO

HaImpaBJICHHOCTE XUMHUYCCKOT'O o6pa303aHH51, npeayCMaTpruBacT O3HAKOMJIICHUC YUAIlTUXCs



C XUMHUYECKMMH AacCTeKTaMH COBPEMEHHOW OKOJOTUM W DKOJIOTHYECKUX TMpoOsieM
(rmoGanpHOE TOTETUICHWE KJIMMaTa, O30HOBBIC IBIPHI, KUCIOTHBIC TOXKIW, 3arpsS3HCHUE
OKPYXKAIOIIEH Cpebl, UCTOIIEHNE TTPUPOIHBIX PECYPCOB).

[leHHOCTH TIpOTpPaMMBI 3aKIIOYACTCSI B TOM, YTO ydJamldecs  C MOMOIIbIO Kec —
TEXHOJIOTHI TOJydaT BO3MOXKHOCTHh IIOCMOTPETh Ha Pa3MYHbIE MPOOJIEMBI C TO3HIINU
YUYEHBIX, OITYTUTh BECh CIIEKTP TPeOOBAHUI K HAYYHOMY HCCIICTOBAHUIO.

AKTyaJIbHOCTh MPOTPAaMMBI B TOM, YTO OHA CO3MA€T YCJOBHS ISl COIMAIBHOTO,
KyJBTYPHOTO M TMPO(ECCHOHAIBHOTO CaMOOTMpPEACICHUsI, TBOPUECKON caMopeann3aiiu
TUYHOCTH peOEHKa, (HOPMUPOBAHHS XUMUYECKOW TPAMOTHOCTH. 3HAHWS W yMCHUS,
HEOOXOAMMBIC JUTsI OPTaHU3aIlN UCCIIEA0BATEILCKONW MEATEILHOCTH, B OYAyIIIEeM CTaHyT
OCHOBOHM Ui OpraHW3alliil HAayYHO-HCCIEAOBATEIbCKON JEATEIBHOCTH B BY3aX,
KOJUIEJIKaX, TEXHUKyMax | T.1.

Bce MHHOBaIMOHHBIE TMENAarorMYECKHe TEXHOJIOTMM  HW3HAYaJbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TIOJXOJ€ W HaIleJIeHbl B pe3ysibTare OOydeHUss Ha OyIyIlyio
PO EeCCUOHANIBHYIO JESATENBHOCTh. JlaHHOE YTBEPKJEHUE U OIpEAeIeT aKTyalbHOCTh
npumeHenusi «Kelic — wMeroma» B mpaktuke oOpaszoBanus. Keiic — TexHonoruu
MIPEACTABISIIOT COOOM TPYyIITy 00pa30oBaTENbHBIX TEXHOJIOTHH, METOIOB M TPHUEMOB
oOy4eHMS, OCHOBAaHHBIX Ha PEIICHWH KOHKPETHBIX TMpoOjeM, 3ajad, IO3BOJISIOT
B3aMMOJICIICTBOBATH BCeM 00yUJarOIIMMCs, BKITIOUAsl MPEIo1aBaTesl.

[Tpu pa3paboTke mporpaMMbl aKIIEHT JeJ1ajiCsl Ha BOIIPOCHI, KOTOPHIE B 6a30BOM Kypce
XUMUU  OCHOBHOM IIKOJIBI ~PAacCMaTPHUBAIOTCS  HEJAOCTATOYHO TMOJHO WJIA  HE
paccMaTpUBAIOTCSI COBCEM. 3aJlauM U YIPAKHEHHs MOJA00paHbl TaK, YTO 3aHATHUS IO UX
OCMBICTICHUIO M PEIICHUIO MPOXOAST JHMOO MapauieJbHO C HM3y4YaeMbIM Ha YpOKax
MaTepHuaioM, MO0 KaKk MOBTOPEHUE Y)Ke MOJYICHHBIX 3HAHUM.

[IpakTrueckass 3HAYUMOCTh TPOTPAMMBI 3aKITIOYAETCS B TOM, YTO C IOMOIIBIO
KEHCTEXHOJIOTHH YIAeTCsl aKTUBU3UPOBATh Pa3InUHbIC (PAKTOPHI: TCOPETUICCKUE 3HAHUS
0 TOMY WM HHOMY KypCy, TPaKTHUYCCKHH OIBIT O00y4aeMbIX, HMX CIOCOOHOCTH
BBICKA3bIBaTh CBOM MBICIIH, WJEH, MPEIOKEHNSI, YMECHHUE BBICIYIIATh aIbTCPHATUBHYIO
TOYKY 3PCHHS, K apT'YMEHTHPOBAHO BBICKA3aTh CBOIO.

C moMomipi0 3TOTO MeTofa OOydYaroIue TOJIy9aT BO3MOXXHOCTH TPOSIBUTh H
YCOBEPIIICHCTBOBATh AHAJIUTHYECKUE W OIICHOYHBbIC HABBIKM, HAYYUTHhCS paboOTaTh B
KOMaH/Ie, IPUMEHSTh Ha TIPAKTUKE TEOPETUUECKUI MaTepual.

HoBu3Ha maHHON MpOTpaMMBbl 3aKIIOYAETCS B BO3MOKHOCTU M3YUYEHUS YYaITHMUCS

HOBBIX TEM, HE pacCMaTpuBaACMBIX nporpaMMoﬁ npeamMcETa, C IIOMOIIIBIO



pOOJIEMHOCUTYaTUBHOTO OOY4YE€HHUS C UCIOJIb30BAHUEM KEHCOB. JTO MO3BOJIIET CTPOUTH
oOyueHue ydamuxcsi 9 KIaccoB C y4e€TOM MAaKCHMAaJIbHOTO NPUOIMKEHHS IMpeaMera

XHUMHHU K HpaKTquCKOﬁ CTOPOHC KU3HU.

Heanr kypca: pacumidpeHue u yriayOneHUE 3HAHUW [0 TPEIMETy, CO3/IaHHe
BOCITUTHIBAIOLIEH CpeJibl, 00ecneunBarollel aKTUBU3AIMIO MHTEIIEKTYaIbHBIX HHTEPECOB
yyaluxcsi B CBOOOJIHOE BpeMsi, Pa3BUTHE 3/I0POBOM, TBOPYECKM PACTYIIEH JMYHOCTH,
MOATOTOBJICHHOW K KU3HEJEATECIIbHOCTH B HOBBIX YCIJIOBHSIX, CIIOCOOHOW Ha COLMAIBHO

SHAYUMYIO IIPAKTUYCCKYIO ACATCIIbHOCTD, PCAIIN3alIUIO I[O6p0BOJ'IB‘IeCKI/IX HWHHUIIUATUB.

3amaum Kypca:
1. @opMUpPOBaHUE MTO3UTUBHON CAMOOLIEHKH, CAMOYBAaKECHHSI.

2. cDOpMI/IpOBaHI/Ie KOMMYHI/IKaTI/IBHOI?I KOMIICTCHTHOCTHU B COTPYIHHUYCCTBC!
— YMCHHC BCCTH JHUAJIOT', KOOPAMHHUPOBATH CBOU I[GP'ICTBPIH C IIGIZCTBPIHMH IMapTHCPOB

II0 COBMECTHOU JEATEIBHOCTH;

— CIOCOOHOCTH J100OpO’KENIATeIbHO M YYTKO OTHOCUTBCS K JIFOJSIM,
CONEpPEkKNBATH, — (POPMHUPOBAHUE COLIMATILHO aJIEKBATHBIX CLIOCOOOB MOBEICHUS.

3. @®opMUpOBaHUE CITOCOOHOCTH K OpTraHU3ALMK JIESITEIbHOCTH U YIPABICHUIO
€10: — BOCIUTAHUE LIEJICYyCTPEMIICHHOCTH U HACTOWYUBOCTH;

— (hopMUpOBaHKE HABBIKOB OpraHU3alMK Pab0Yero NpoCTPaHCTBA U PALIMOHATILHOTO
HCIIOJIb30BaHUsI pab0Yero BpEMEHU;

— (hopMHpOBaHHE YMEHUS CAMOCTOSTEIBLHO U COBMECTHO TUIaHUPOBATH
JESITeNIbHOCTh U COTPYIHUYECTBO; — (POPMUPOBAHUE YMEHHS CAMOCTOATEIBHO U
COBMECTHO MPUHUMATDH PEIICHUS.

4. DopMHpPOBAHKE YMEHUS PEIIATh TBOPUECKUE 3a]1aUH.
5. @opMupoBaHue ymMeHusl paboTtaTh ¢ uH(popmanueit (coop, cucremaTu3anus,

XpaHEHUe, UCIIOIb30BaHuE).

I1. Ilnanupyembie pe3yabTaThbl 0CBOCHUSA COAEPKaHUA Kypca

JINYHOCTHBIMHM Pe3yJIbTATAMM SIBIISIOTCS:
- 8 YEeHHOCMHO-OPUEHMAYUOHHOU cghepe: TyBCTBO TOPJOCTH 32 POCCHICKYIO

HayKy, OTHOILIIEHHUE K TPYAY, UEIEYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- 8 mpyooseou cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIICH
00pa30BaTeNbHON TPACKTOPHH;



- 8 no3HasamenvHou cgepe: MOTHBALMA YUYEHHUs, YMEHHUE YIPABIATH CBOEH

MMO3HABATEILHOU ACATCIIPHOCTH.

HpeHMeTHbIMI/I pe3yabTaTaMM OCBOCHH ITPOTI'PaAMMBI ABJIAIOTCA:

- 6 nosHasamenbHol cepe:
ONKMCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIIBHO MPOBEACHHBIE XUMUYECKUE
AKCIIEPUMEHTHI; KJIIACCH(PUITUPOBATH U3YICHHBIC OOBEKTHI U SIBJICHUS; 1aBaTh OMPEICTICHUS

M3YYCHHBIX MOHSATUHN; OIMCHIBATH M PA3JINYaTh W3yYCHHBIC BEIIECTBA, NPUMEHSIEMBIC B
IIOBCETHEBHOM JKW3HU; CTPYKTYpUPOBaTh W3YyYECHHBIM Marepual U XHMHUYECKYIO
MH(POPMAIUIO, TIOJYYEHHYIO U3 JIPYTUX WCTOYHUKOB; J€JIaTh BBIBOJbI U YMO3AKIIOUEHHUS
U3 Ha0JII01eHuH; 6€301acHO 00paIaThCs BEIECTBAMM.

- 8 mpyoosoll chepe:
IUTAHUPOBATh M OCYIIECTBIATH CaMOCTOSITENIbHYI0O pPabOTy IO MOBTOPEHHUIO H

OCBOCHHIO TGOpGTH‘-IGCKOfI qacCTH,

IJIAaHUPOBATh U ITPOBOJUTH XUMHUYECKUI SKCIICPUMCHT, HCIIOJIB30BATh BCIUICCTBA B
COOTBCTCTBHH C UX IIPCAHAZHAYCHHUCM U CBOMCTBAMH.

- 8 YEeHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHaJM3UPOBaTh M OICHWBATh ITOCJICACTBHUS JIJI OKPY)KAIOIIEH cpeabl OBITOBOM U

MIPOM3BOJICTBEHHOM NeSATEILHOCTH YeloBeKa. - 6 c@epe ©OezonacHocmu
JHCUHEOesAMENIbHOCIU:
OKa3bIBaTh TMEPBYIO MOMOIIL MPU OTPABICHUSAX, OXKOTrax M JPYrdx TpaBMax,

CBSI3aHHBIX C BEILIECTBAMU U JJTaOOPATOPHBIM 000PY10BAaHUEM.

MeTanpeaMeTHbIMH Pe3yJdbTATAMM SBJISIOTCS:
- YMEHHE ONpEAeNATh CPEACTBA, TCHEPUPOBATh UACH, HEOOXOIUMBIC IS UX

peanu3anyy; - BJIAJCHWE YHHUBEPCATBLHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU
JeSTeNIbHOCTH: U3MEpPEHNUE, Ha0MI0ICHNE, DKCTIEPUMEHT, Y4eOHOE HCCIIeIOBaHUE;

- YMGHHE ONpEIeNsATh IEIM W 3aJaud JCATEIBHOCTH, BBIOMpATh CpEICTBA
peanu3alyy 1eIu U MPUMEHSITh UX Ha TIPAKTHKE;

- WCTOJB30BAaTh PA3IMYHBIC HMCTOYHUKH IS TOJYYCHUS XUMHUYCCKOH
uHpopmaIuu.
OcBoeHue mporpaMMbl BHEYPOUYHOUM JACSITEIBHOCTH OOYYAIOIIUMHUCS TIO3BOJIHUT

IMOJIYHYHTD CIICAYIOIIUC PC3YJIbTAThI:



B cghepe pazeumun nuunocmupix yHusepcanpHvix yueOHbvIX 0eiicmaeuil 6 pamKax:

Koenumusenoeo komnonenma 6yoym cqgpopmuposamul:
- 9KOJIOTUYECKOE CO3HAHHWE, NPU3HAHUC BBICOKOW IICHHOCTH JKH3HH BO BCEX €€

MPOSIBJICHUAX; IPaBUJI MOBEJCHUS B UPE3BbIYAWHBIX CUTYAIUsIX;
- OCHOBBI COLIMAJIBHO-KPUTUYECKOTO MBIIUICHUSI, OPHUEHTAlMs B OCOOCHHOCTSX
CONUAIBHBIX OTHOIIEHWI U B3aUMOJEUCTBUM.

Llessmenvbnocmnozo komnonenma 6yoym cghopmuposansi:
- YMEHHME BECTH JUAJIOr Ha OCHOBE PABHOMPABHBIX OTHOIICHHH U B3aUMHOTO

YBaXEHUS U IPUHATUS;
- YCTOMYUBBIA TO3HABATEJILHBI HMHTEPEC W CTAHOBJIICHUE CMBICI000pa3yIoNieit
(yHKLIMH [TO3HABATEIBHOTO MOTHUBA;
- TOTOBHOCTb BbIOOpa MPOQPHIBHOTO 00pa30BaHUsl.

HQHHOCWIHOZO U IMOYUOHAIIbHOCO KOMNOHEHMOB 6ydem Cd)OpMMpOGCZHa.'
- HOTpC6HOCTB B CaMOBBIPaKCHUH U CaMOpCaIn3alli, COIHMAJIbHOM ITPHU3HAHWH.



OOyyaromuiics MOJIy4UuT BO3MOKHOCTH 117151 (JOPMUPOBAHUS:
- TOTOBHOCTH K CaMOOOpa30BaHUIO U CaMOBOCIUTAHUIO;
- BHIPQKEHHOM YCTOMYMBON y4ueOHO-TIO3HABATEIIbHON MOTHUBAllUM M HMHTEpeEca K

YUEHHIO.

B cghepe pazeumusn pecynamuenvix yHusepcaibHovixX yueOHbIX 0eiicmeuil
ooyuarowuiica Hayuumces:

- CaAMOCTOATCIIBHO aHAJIM3UPOBATL YCIOBUSA JOCTHIKCHHUA ILCJIM Ha OCHOBC YUCTa
BBIACJICHHBIX YUHUTCICM OPUCHTHUPOB I[GI\(,ICTBI/IH B HOBOM y‘I€6HOM MaTcpuac,

- OCJICIIOIaraHuIo, BKJIrO4as IIOCTAHOBKY HOBBIX ueﬂeﬁ, HpGO6p&30BaHI/Ie
HpaKTHHGCKOﬁ 3aJa491 B IIO3HABATCIIbHYIO, - INIAHUPOBATH IIYTU JOCTUIKCHUA ueﬂeﬁ.

HOﬂy'{un’Ib B03MOINCHOCNb HAYHUMBCA!
- [IpU INNIAHUPOBAHUN JOCTHIKCHUA ueﬂeﬁ CaMOCTOATCIIBHO U aJICKBATHO YYUTLIBATH

YCIIOBHA U CPCACTBA UX NOCTUKCHUSA,

- CaMOCTOATCIbHO CTaBUTH HOBEIC y‘l€6HBIC Ocjau 1 3aJa4u.

B cghepe pazeumus noznasamenbHbix yHUBEPCATLHBIX YUEOHBIX OCUCMBUIL
ooyuarowuiica Hayuumcs:

- TIPOBOJUTH HAOIOACHUS M SKCIIEPUMEHT MO PYKOBOJCTBOM yUUTEJIS;
- OCHOBAaM pEaJIN3aLNU MPOEKTHO-UCCIEN0BATENBCKON NEATEIbHOCTH;
- OCYHIECTBJISAITh PACIIMPEHHBIN MOUCK MH(POPMAIINHU C UCTIOIB30BAHUEM

pecypcoB OMOJIMOTEK U UHTEPHETA.



HO]ZyllI/lm BO3MOIHCHOCMb HAYUYUMbCA.
- CaMOCTOATCIIBHO IMPOBOAWUTL HCCIICAJOBAHKWSA Ha OCHOBC INPHUMCHCHHS

MCTOJ0B Ha6JIIOI[€HI/IH " 3KCIICPUMCHTA,

- CTaBHUTH NMPOOJIEMY, apTYMEHTUPOBATH €€ aKTYaTbHOCTH;
- OpPraHu30BaTb HCCIEIOBAHUE C LEIbI0 IIPOBEPKU TUIIOTE3BI; -

BBIABUT'ATb THUIIOTC3bI O CBA3AX U 3aKOHOMCPHOCTAX IIPOLHCCCOB,

- JCJIaTb YMO3AKIHOYCHHA 1 BbIBOJbI HA OCHOBC apryMCHTAIINH.

B cghepe pazeumusn kommynukamuenvlx yHUGEPCAIbHBIX YUEOHBIX 0CliCHEUIL
ooyuarowuiica Hayuumcesa:
- QJIEKBaTHO UCIIOJb30BaTh PEYEBBIE CPEACTBA ISl PEIICHUS Pa3TUUYHBIX
KOMMYHHUKATHBHBIX 3a7]a4; BIAJETh YCTHON U MMCbMEHHOMN PEYbIO;

- aJIeKBaTHO UCIOJIb30BATh PEUb JIJIs TJITAHUPOBAHUS U PETYIISIIIUN CBOEH
JESITCIIbHOCTH;

- OpraHU30BbIBAThH U IUIAHUPOBATH YU€OHOE COTPYTHUYECTBO C YUUTEIEM U
CBEPCTHHKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- HWHTETPUPOBATHCA B TPYINY CBEPCTHUKOB W CTPOUTH MPOAYKTUBHOE
B3aUMOJICICTBUE CO CBEPCTHUKAMU W B3pOCHBIMU. [lonyuums B803MOMNCHOCHD
HAYYUMbCL:

- OKa3bIBaTh MOJJEPKKY U COJICHCTBHUE TEM, OT KOT'O 3aBUCUT JIOCTHUKECHUE LEITH
B COBMECTHOMH JICSATCIbHOCTH;

- Opath Ha ce0sl MHUIIMATUBY B OpraHU3alMi COBMECTHOTO JICUCTBUSI.

IIT ®opmbl U BHABI y4eOHOM 1eATEJIbHOCTH

B npouecce 3aHsATHI BeIyIIUMHA METOJIJaMH Y TPUEMAMU OpPTaHU3AINU IS TETbHOCTH
y4aIuxcst IBJISFOTCS:

— METO/I CIIyXOBOTO BOCTIPUSITHS M CJIOBECHOM Mepefaun UHPOpPMAIUH; MPUEMBbI:
pacckas, JIEKIUs, TUCKyccHsl, Oeceqia, BBICTYIUICHUE;

— METOJi CTUMYJIMPOBaHUS M MOTHBALIMM; TPHUEMbI: CO3JaHHE CUTYyalluu ycrexa,

MOOLIPEHHE, BHIMOJTHEHUE TBOPUYECKUX
3aJlaHui, CO3/1aHKEe MPOOJIEMHON CUTYyalluu, TPOTrHO3UPOBaHUE OYyIyIIeH NEeATeNbHOCTH,

KOPPEKTHOE NMpeAbIBICHNE TPEOOBAHUMN, 3aMHTEPECOBAHHOCTD pe3yIbTaTaMu paboThI;



— METOJI Iepeaun HH(HOPMALIUU C TTOMOIIBIO MPAKTUYECKOUN JEATEIbHOCTH;
IIPUEMBI: COCTABIICHUE TUIAHA, TE3UCOB BBICTYINICHUM, PETaKTUPOBAHUE, OLICHUBAHUE
BBICTYIUIEHUH, COCTAaBJICHHUE CXEM U TaOJIHULL;

— MCTOJ KOHTPOJIA,
IMPUCMBI. aHAJIN3 BLICTYHHCHHﬁ, Ha6J'IIOI[eHI/IH, CaMOOIICHKA, OLICHKA I'PYIIIILI, TCCTHI,

BBICTYIUICHUS Ha 3aHATHAX, 3allIMTA ITPOCKTA.

®opmMbl OpraHu3anuu 00yYeHus:
— IPYIIIOBBIE; — UHIUBUYaJIbHBIC;

— (ppoHTANIbHBIE.

IV ®@opmbl KOHTPOJISI Pe3yJIbTATOB OCBOCHUSA NPOorpaMmbl OOpMBI KOHTPOIIS:
* TEKYLIUH KOHTPOJIb (OLI€HKAa aKTUBHOCTH IPH 0OCYX AECHUH MPOOJIEMHBIX BOITPOCOB,

PE3YJILTAaTOB BBIIIOJJHCHUSA JOMAIIHUX SaﬂaHHﬁ);
* TCMATHYCCKUM KOHTPOJIb (OI_IGHKa PE3YJIbTAaTOB TCMATUYCCKOI'O TGCTI/IpOBaHHH);

* UTOTOBBI KOHTPOJb (OLIEHKA pPe3yJbTAaTOB BBHIMIOJHEHUS Pa3IMYHBIX BapUAHTOB
K1Mog)

V Copaep:xaHusi Kypca BHEYPOUHOH AesITeJIbHOCTH
BEIIIECTBA (3 yaca)

Hewmnoro u3 ncropun xumun. XuMus BYepa, CErOAHS, 3aBTpa.
BemectBo, (hu3nueckue CBOMCTBA BEILIECTB.
OTauyue YUCThIX BEMIECTB OT cMecei. CriocoObl pa3iesieHusi CMeceH.

IpakTuyeckas padora Ne 1 «CriocoObl pazeneHus cMecen».

XUMHNYECKUE PEAKIIUUA (4 yaca)
[Ipusznaku xumudeckux peakuuil. Krnaccupukanuss XUMHUECKMX pEeakIUil 1o

pa3MYHBIM ~ TpHU3HAKaM.  OJEKTPOJUTHYECKAs]  JUCCOLMALMS.  DJEKTPOJMTHl U
HEINEeKTPOJIuThl. Peakuun HOHHOrO oOMeHa. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIC
peakuyu. OKUCIUTEIN U BOCCTAHOBUTEIIH.

JlabopaTopnas padora Ne 1 «Peakius 3amMelieHus MeOu KEIe30M B PaCTBOPE
MEJIHOT0 Kynopoca, BOJIOpPOJa [IMHKOM B PACTBOPE COJITHON KHCIOTBD».

Jlaboparopnasi padora Ne 2 «Peakius oOMeHa MeXTy KapOOHATOM KajbIUs |
COJITHOM KHCJIOTOM, XJIOpUAOM Oapusi U CEpHOM KHUCIOTO», «Peakuus pazmoxkeHus
TUAPOKCH]IA MEU

(ID)».



METAJLIBI (9 yacoB)
XapakTepucTrKa METaJJIOB TJIABHBIX MOATPYIIT U UX COCAMHEHUM

OOmiass xapakTepucTuka MeTauioB riaBHbIX noarpymnn I-III rpynm B cBs3u ¢ ux
[IOJIOXKEHUEM B MEPUOJUYECKON CHCTEME XMMUYECKHX 3eMeHToB /.M. Menneneesa n
OCOOEHHOCTH CTPOEHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHUN METAIJIOB -
LIEJI0YHBIX, IIEJIOYHO3EMEIIbHBIX.

XapakTepuCTHUKa NEPEXOIHBIX JIEMEHTOB — MEH, KEJE3a, aTFOMUHUSA 110 UX
IIOJIO’KEHUIO B IIEPUONYECKON CUCTEME XUMHUUYECKUX ieMeHToB JI.1. MeHneneesa u
OCOOEHHOCTSIM CTPOECHHUSI UX ATOMOB.

Mertaiel B pupoJie: pyabl YEPHBIX, IBETHBIX, APArOLEHHBIX METAJUIOB.
XapakTepHble MeTaITNYeCKre, (PU3NUECKUE U XUMHUECKHE CBOMCTBA, BHYTPEHHEE
CTPOEHUE METAJUIOB.

[ToHsTHE aKTUBHBIX U MMACCUBHBIX METAIIIOB. [10J1b3a U Bpe METAJUIOB [IJI Y€JIOBEKA.
DIIEKTPOXUMHUYECKUH P HanpsKeHU MeTtaiuioB. Kopposusa meraminoB. Mexanusm

Koppo3un MetaiioB. Kinaccudukaius koppo3nu MetamuioB. CiocoObl 3alIUThI OT
KOppO3UU. AHTUKOPPO3UNHBIE TOKPBITUS. CIIaBBbl.

Peakuun OBP ¢ yuactueM meTauioB u ux coeauuenuit. l{enouku npespatieHuit (mo
obpaziry OI'9).

IIpakTuueckas padora Ne 2 «KauecTBeHHbIE peakIIMy HA HOHBI METAJIJIOB)

HEMETAJIJIBI (13 yacoB) HewmeTamisl B mpupoe.
Hcnonb30BaHne MPpUPOIHBIX PECYPCOB.
Ctpoenue aroMoB HeMeTaiuioB. CTpoeHHUS MOJIEKYJ HeMeTauioB. Du3nyeckue

cBoiicTBa HeMeTauioB. CocTaB M CBOMCTBA IMPOCTHIX BCIICCTB — HCMCTAJLJIOB.

Psin anexTpooTpHUIIaTeIbHOCTH HEMETAIIOB. XUMHUYECKHE CBOMCTBA HEMETAJIIIOB.
[IpakTHueckas mkana 3JIEKTPOOTPUIIATEIBHOCTA aTOMOB. HemMeTamibl — OKUCIUTEN

Y BOCCTaHOBUTENN. B3auMo1eiCTBHE C TPOCTHIMHU U CJIIOKHBIMU BEIIECTBAM.

OO6mr1ast xapakTepuCTHKa HeMeTauIoB TiaBHBIX moarpynn [V-VII rpynmn B cBsizu ¢ ux
MOJIO)KECHUEM B MEPUOJAUYECKON CUCTEME XUMHYecKuX 3yieMeHToB JI.M. MeHnneneeBa u
O0COOCHHOCTSIMU CTPOCHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOWCTBA IIPOCTHIX BELIECTB U COCIMHEHUN HEMETAIIIIOB
- TAJIOT€HOB, KUCJIOPOJIa, Cephl, a30Ta, ¢pocdopa, yriepoaa, kpemuus. Pemienue 3ananuii

Ha COCTaBJICHHC ypaBHeHI/Iﬁ XHUMHYCCKUX peaKuHﬁ.
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IIpakTuyeckas padora Ne 3 «DkcriepuMeHTaIbHbIE 33/1a4U 10 PACIO3HABAHUIO U

IMOJIYYCHHUIO BCIICCTBY»

XUMMS ¥ 3JOPOBBE (2 uaca)
CocTtaB CcpeacCTBa COBPCMCHHBIX U CTAPUHHBIX CPCIACTB THT'MCHBI, POJIb XUMHUYCCKUX

3HAaHUU B TPAMOTHOM BBIOOPE 3TUX CPEJNICTB; MOJIE3HBIE COBETHI 10 YXOY 3a IOJIOCTHIO PTA.
OCHOBHBIE COCTaBIIIONIIME 340pOBOro oOpa3za »xu3HU. l[lpaBwia mnopaepxanus
3I0pOBOTO 0O0pa3a KU3HU. PoJib XMMUYECKUX 3HAHWI TPU aHAU3€ B3aUMOJICHCTBUS

OpraHM3Ma C BHEIIHEN CPENON.

XUMHUSA U DIKOJIOI'UA (4 yacos)
OcHOBHBbIE BUIbI 3aIPA3HEHUN aTMOC(EPBI U UX UCTOUHUKH.

Bona. Boga B macmiiradax mimanetrsl. OU4uCTKA MTUTHEBOU BO/IBI.

[lapHukoBbli 3(ddekT, rnobdanbHOE NOTEIUIEHWE KiIuMaTa M HUX BO3MOXKHBIE
MOCJIEJICTBHUS.

O30HOBBIM CITOM M €ro 3Ha4YeHUE I KU3HU Ha 3emyie. 3amura atMocdepsl oT
3arpsA3HEHUS.

Hedtb u Hedrenpoayktsl. HedTh kak TorumBo. 3arps3HeHUs] MUPOBBIX BOJIOEMOB.
JInynas OTBETCTBEHHOCTh KaXXJJOTO  4YeJOBeKa 3a  0e30IacHyIo

OKPYXaIOIIYIO Cpeny.

VI TemaTnuyeckoe IJIAHMPOBAHME
Ne n/m HUcnoab3oBanue

TeMma 3aHITHS 000py10BaHMS LIEHTPA

€CTECTBEHHOHAYYHON H

Koaso .«
TEeXHOJOTHYeCKOn

4acoB
HANPaBJEHHOCTEH

«Touka pocra»

l. BemiecrBa 3
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1, HeMHOro 3 HCTOPUM XUMHH.
Xumus BU€pa, CEro/iHs, 3aBTpa.

JleMoHCTpannoHHOE
obopynoBaHue

2| BemectBo, puznyeckue
CBONCTBA BEILECTB.

OTJIMYME YUCTHIX BELMIECTB OT
CMECEN. Crioco0bI
pa3zieJIcHUs CMECeH.

3| IIpakTuyeckas
padora Ne 1

«Crnioco0slI paszneneHus
cMeECen».

Hudposas

1abopatopusi 1o XUMUHU
(6a30BbBIii YPOBEHbD),
KOMIUICKT TIOCY bl U
o0opyIoBaHUS IS
YYCHUYCCKUX OIBITOB

(pusuka, xumus,
OMOJIOTHS), KOMITJIEKT
XUMUYCCKUX PEaKTHBOB

Il. Xumunyeckue peakuuu

IIpu3Haku XMMUYECKUX
peakuuii. Knaccudukarms
XMMUYECKUX  PEAKUHM IO
Pa3JIMYHBIM IIPU3HAKAM.

DJIEKTPOIUTUYECKAS
JUCCOLIMAITHS.
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DNEKTPOJIUTHI U JleMOHCTpanoHHOE
HEANEKTPOJIUTHL. Peaknuun o0opynoBaHue
MOHHOTO OOMEHa.

OKHCIUTETPHOBOCCTAHOBHUTEIIBHBIE
peakuuu. OKUCINUTENN U

BOCCTAHOBUTEH.
Jlabopatopnass paGora Ne 1 Hudposas
«Peaknms  3amemeHus  Menu nabopaTopus 10 XUMHH
XKCJIC30M B DPACTBOPE MEIHOIO (6a30]3},1f/'1 ypOBCHB),

pacTBOpe COJSTHON KUCIOTHIY. 06OpYI0BAHUS JUIS

YUCHHUYCCKHUX OIIBITOB

(pusuka, xumMus,
OHMOJIOTHA), KOMILJIEKT
XUMUYCCKUX PEaKTHBOB

JlaGopaTopnass padora Ne 2 Hudposas
«Peakmus oOmMmeHa MEXKTY
KapOOHATOM KaJbIUsl U COJITHOU
KHCIIOTOM, XJIOpUJAOM Oapusi u
CEpHOM KHUCIOTOW», «Peakmus KOMIUJIEKT MOCY/Ibl U
Pa3JIokKEHUS TUIPOKCHUIA MEIH
(ID)».

nabopaTopus 10 XUMHH

(6a30BbBIN YPOBEHb),

o0opymoBaHUS IS
YYCHUYECKUX OIBITOB

(busuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHYECKHUX PEaKTHBOB

I1l. Meraaabl. 9

XapakTepucTuKa METAJNIOB
IJIABHBIX MOJATPYII U UX
COEJIMHEHUMH.
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OO1as xapakTepucTuKa
METAJIJIOB TJIABHBIX MOArpyIi [—
[II rpynn B cBsi3u € UX
MOJIOKEHHUEM B MEPUOINYECCKON
CHCTEME XMMHUYCSCKHUX DJIICMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH
CTPOEHHUS UX aTOMOB.

10.

XapakTepHsble
XMMHAYECKHE CBOWCTBA ITPOCTBIX

BCIICCTB U COGIII/IHCHHﬁ MCTaJIJIOB
mMCJI0OYHBIX, MICJIOYHO3CMCIIbHBIX

JIeMOHCTpanOHHOE
000pyIoBaHuE

11.

XapakTepuCcTUKa TMEPEXOJIHBIX
JJIEMEHTOB — MEOM, JKeJe3a,
ATFIOMHUHUS 110

WX TTOJIOKECHUIO B TICPUOINICCKOM
CUCTEME XUMHUUYECKUX DIIEMEHTOB
.. MenaeneeBa 1 0COOCHHOCTSIM
CTPOEHUS UX aTOMOB.

12.

Metamisl B OpUPOAE: PY/bI
YEPHBIX, LIBETHBIX,,
JIParoueHHBIX METaJIOB.
XapakTepHbple METALUIMYECKUE,
buznUeckue U XUMHUYECKHE
CBOMCTBA, BHYTPEHHEE CTPOCHUE
METAJIJIOB.
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13.

IloHsAITHE AKTUBHEBIX U
MaCCUBHBIX MeTaUI0B. [loyb3a 1
BpE€Jl METAJIJIOB JJIS1 YETIOBEKA.

14.

DNEKTPOXUMHYECKUN P
HaIpsHKEHUM METAJUIOB.
Koppo3sus meramnoB. Mexanusm
KOPPO3HH METAIIJIOB.
Knaccudukanus koppo3uu
MeTaiioB. CiocoObl 3aIIUThI OT
KOPPO3HH.

AHTUKOPPO3UHHBIC TOKPBITHS.
CIuiaBbl.

KoMIuiekT xomieknuii u3
CIIACKa

15.

Peakiiuu OBP ¢ yyactuem
METAJIJIOB U UX COCAUHCHUM.
[{ermouku mpeBpatieHuii (1o
obpaziy OI'9).

JIeMOHCTpallMOHHOE
obopymoBaHue

16.

IIpakTnueckas padora
Ne 2 «KauecTBeHHBIE peaKIMU Ha

HOHBI METAJIJIOB»

udporas

nabopaTopus 1Mo XUMUH
(0a30BbIN YPOBEHbD),
KOMIUTCKT ITOCY/TbI U
000pyI0BaHUS IS
YUEHUICCKUX OIBITOB

(busuka, xumusl,
OMOJIOTHA), KOMIUJIEKT
XUMHYECKUX PEaKTUBOB

V. Hemeraibl

13
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17.

Hewmerae!l B mpupoje.
Hcnonb3oBaHre NpUPOIHBIX

pECypCoB.

18, Ctpoenue aTOMOB HEMETAJLIIOB.

19, CtpoeHnust MOJIEKYJI HEMETAIJIOB.

20, ®usuyeckue CBOMCTBA
HEMETAJLJIOB.

21. Cocras u

CBOMCTBA IIPpOCTBIX BCIICCTB —
HEMCTAJIJIOB.

22. Pan
AJIEKTPOOTPHULIATEIBHOCTH
HEMETAJJIOB.
23| XuMuHYeckue CBOMcCTBa [Mu¢posas

HEMCTAJIIIOB.

nabopaTopus 10 XUMHH

(0a30BbBIl YPOBEHbD),

KOMITJIEKT TTOCY Bl K
o0opynoBaHus J1s
YYCHHYECKHUX OIBITOB

( pusuka, xumusl,
OHMOJIOTHSA), KOMIUIEKT]

XUMHAYECKUX
PEaKTUBOB
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24,

[IpakTnyeckas mkana
ANEKTPOOTPULIATEIBHOCT u

aTOMOB.

25.

HemeTtamisl — OKHCIATENHU
U BOCCTAHOBUTEJIN.

BzaumopencTBre ¢ MpOCTHIMUA U
CJIO’KHBEIMU BEII[ECTBAM.

26.

Oobmas XapaKTEPUCTUKA
HEMETAJUIOB TJIaBHBIX IMOAIPYII]
IV-VII rpynn B cBsi3M € uX
ITOJIO)KEHUEM B IIEPUOANYECKON
cUcTeME XUMUYECKHUX|
AJIEMEHTOB

.. MeHnpeneeBa 5|

OCOOEHHOCTSIMU ~ CTPOCHHUSI  HX

aTOMOB.

27,

XapakTepHbie XAMUYECKUE
CBOWMCTBA TMPOCTHIX BEHIECTB H
COCMHEHUN HEMETAJIOB
rajoreHoOB, KUCIIOPOa, CEPHI,

a3oTa, dbocdopa, yraepona,
KPEMHUS.

28.

Pemenne 3aganuii Ha
COCTaBJICHUE YPaBHEHUN
XAMUYECKUX PEAKIIHM.
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29, IIpakTuyeckasi padora Ne 3 [Mudposas
«IKCIIEpUMEHTAIIbHBIC 3a]]a41 NaGopaTOpHs MO XHMHUH
0 PacIiO3HABAHUIO U .
(6a30BBIN YPOBEHB),
MOJIYYEHUIO BEIIECTBY
KOMITJIEKT TTOCY Bl U
o0opyaoBaHUS IS
YYEHHUYECKHUX OIMBITOB
(pusuka, xumws,
OMOJIOTHS ), KOMILJICKT
XUMHUYECKUX PEAKTUBOB
V. XuMus u 310poBbe
30, CocraB u cpeacrba

COBPEMEHHBIX W CTApUHHBIX
CPEICTB TUTUEHBI, pOJib
XUMHUUYECKUX 3HAHUM B TPaMOTHOM
BBIOOpE ITUX CPEJICTB; MOJIC3HBIC
COBETHI IO YXOJy 32 OJIOCTBIO pTa.

31.

OCHOBHBIE
COCTABJISIOIIME 3/T0POBOTO 00pasa

*ku3HU. [TpaBuna nogaepxxanus
3I0pOBOTO 00pa3a xku3Hu. PoJib
XUMHUYECKUX 3HAHUH MIPU aHATU3E
B3aUMO/JICMCTBUS OpraHU3Ma C
BHEIIIHEN CPEHOM.

VI. XuMus 1 K0JI0rus

32.

OCHOBHBIE BUJBI
3arpsi3HEHUN aTMOC(ephl U UX
WCTOYHHUKHU.
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33/ Boma. Boma B wmacmrabax
madetbl. OUYHUCTKA MUTHEBOM

BOJIBI.

34, IlapHUKOBBIN addexr,
riobanpHOe MOTETIJICHHUE
KIuMaTa HW WX BO3MOJXKHBIC
TIOCIICAICTBHSL.

O30HOBBIM CIOW U €ro 3HAYECHUE
UIA KW3HU Ha 3emuie. 3alural
aTMocQepsl OT 3arpsS3HCHHUS.

35| HedTs 1 HEDTETPOTYKTEHI. Komrutekr
HedT1p kak Tomimso. KOJUIEKIIVM U3
3arps3HEHHS] MUPOBBIX CITHCKA
BOJOEMOB.
JInyHasg OTBETCTBEHHOCTD
KaXIOro  4YeJoBeKa 3a
0€30IacHyI0 OKPY’KAIOIIYIO
cpeny.
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