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1. ITossicuuTebHAA 3amucKa

HaHHaﬁ[ ImporpamMma npeaHa3HaucHa AJisl yHallnuXxcsd 8-9 KJIaccCa, IO3BOJIICT PAaCIIUPUTDL U
erIy6I/ITB Y ydaluxcCs MpakTUICCKOC IMPUMCHCHHUEC IMMOJTYYCHHBIX TCOPETUICCKUX 3HAHUH 110
XUMHU.

[IporpamMma paccumtana Ha 34 yueOHbIX yaca (1 yac B Hememni0), OpUEHTUPOBaHA Ha
yriayOJieHne U pacluIMpeHre 3HaHUW, Ha pa3BUTHE JTIO003HATENFHOCTH U MHTEpeca K XMUMHH, Ha
COBEpIICHCTBOBAHNE YMEHUN ydaluxcs o0paliaThCs C BeleCTBaMHU.

JlanHasi mporpaMMa IpeaycMaTpuBaeT 3KOJIOTMYECKYHO HAINpPaBIEHHOCTh XMMHUYECKOIO
oOpa3oBaHMs, TPEIYCMAaTPUBACT O3HAKOMJICHHUE YyYANIMXCA C XUMHUYCCKUMHU aCIEKTaMHu
COBPEMEHHOW OJKOJIOTHH M JKOJOTHYECKMX TpobieM (rinodaidpbHOE MOTEIUIEHHE KIUMara,
O30HOBBI€ JIBIPBbI, KHUCIOTHBIE JOXJIH, 3arpsA3HEHHUE OKPYXKAOWIEH Cpellbl, HCTOLICHUE
MIPUPOJIHBIX PECYPCOB).

[leHHOCTH MpOrpamMMbl 3aKIOYAETCA B TOM, YTO YyYallMEeCs C IMOMOIIBI KEHUc —
TEXHOJIOTUH MOIy4aT BO3MOXHOCTh OCMOTPETh Ha Pa3UYHbIC MPOOIEMBbI C TIO3UIHH YUCHBIX,
OILIyTUTb BECh CHEKTP TPEOOBAHUI K HAYYHOMY HCCIIEOBAHUIO.

AKTyaJIbHOCTh MpPOrpaMMbl B TOM, YTO OHa CO3JA€T YCJIOBUSA IJs COLHUAIBHOIO,
KyIbTYPHOTO U MpOo(ecCHOHANLHOTO CaMOOMpeeNieH!sl, TBOPYECKOW caMopeaan3aluu
JUYHOCTH pebEHKa, (HopMHUpPOBAHUS XUMUYECKOM TPAMOTHOCTH. 3HAaHUA U YMEHUS,
HEOoOXOMUMBIE 7l OpraHU3alliu HCCIIEeI0BATeNIbCKON JIeATENbHOCTH, B OyIyllleM CTaHyT
OCHOBOW JUISl OpraHM3allMy Hay4dHO-UCCIIEI0BATEIbCKOW NEATEIBHOCTH B By3aX, KOJUIEKAaX,
TEXHUKyMax H T.J.

Bce WHHOBaMOHHBIE TIEJArOTMYECKUE TEXHOJIOTHM  M3HAYAJIBHO CTPOSITCA  HA
KOMIICTEHTHOCTHOM TOJIXOA€ W HaleJIeHbl B pe3yiabTare  oOydeHHs  Ha OyaymIyro
npoeCCHOHATIBHYIO JIeATENIbHOCTh. JlaHHOE yTBEp)KIEHHE U ONpEeAeseT aKTyalbHOCTb
npumenenus «Keiic — Merona» B mpakTtuke obpa3zoBanus. Keiic — TeXHONIOrnuM mpeacTaBISIOT
co0oif rpynmy oOpazoBaTeNbHBIX TEXHOJIOTHI, METOI0OB U MPUEMOB O0yUYEHUs, OCHOBAaHHBIX HA
pElIeHNH KOHKPETHBIX MpoOieM, 3a1ad, MO3BOJSIOT B3aUMOJEHCTBOBATh BCeM OOyYaroluMmcs,
BKJIFOYAs IIPENO1aBaTEIs.

[Ipu pa3paboTke MporpaMMbl aKIEHT JAeNaics Ha BOIMPOCHL, KOTOpbIE B 0a30BOM Kypce
XUMHUU OCHOBHOHM HIKOJIBI PACCMaTPUBAIOTCS HEJOCTATOYHO IMOJIHO WJIM HE PacCMATPUBAKOTCS
COBCEM. 3a/layu U yNPaXXHEHHUS MOJ00paHbI TaK, YTO 3aHATHUS MO MX OCMBICIICHUIO U PEIICHUIO
MPOXOAAT MO0 MapaIJIeNbHO ¢ H3y4aeMbIM Ha YPOKax MaTepHajioM, MO0 Kak MOBTOPEHUE yiKe
MOJyYECHHBIX 3HAHUM.

[IpakTrueckass 3HAYUMOCTh MPOrpaMMBbl 3aKJIFOYAETCAd B TOM, YTO C MOMOIIBK KEUC -
TEXHOJIOTUHU YyJIaeTCAd aKTUBH3UPOBATh Pa3IUYHbIC (DAKTOPHI: TEOPETHUECKUE 3HAHHS MO TOMY
WM UHOMY KYpCY, TPAKTUYECKHI OMBIT 00y4aeMbIX, UX CIIOCOOHOCTh BBICKA3bIBAaTh CBOU MBICIIH,
uJeH, NPeJI0KEHUs], YMEHUE BBICIyIIaTh AIbTEPHATUBHYIO TOUYKY 3PEHUS, U apryMEHTUPOBAHO
BBICKA3aTh CBOIO.

C nmomMompH 3TOTO  MeToAa OO0ydJarolye TOoJdydaT BO3MOXKHOCTH IPOSIBUTH U
YCOBEPILICHCTBOBATh AHAJUTUYECKHUE U OIEHOYHBIC HABBIKH, HAYYUTHCS pabOTaTh B KOMaHJE,
MPUMEHSATh HA IPAKTUKE TEOPETUYECKUN MaTepHall.

HoBu3zna naHHOW mporpaMMbl 3aKIHOYAETCS B BO3MOXKHOCTHM HM3YYEHHUS Y4YallUMUCSA
HOBBIX TEM, HE pPAaCCMaTPUBACMBIX TMIPOTPAMMON IMpeaMeTa, C TOMOINBID MPOOIEMHO-
CUTYaTUBHOTO OOYy4YEHHUS C HCIOJIb30BAaHUEM KEHCOB. DTO MO3BOJIAET CTPOUTH OOy4YeHUE
yuammxcs 8-9 KIaccoB C Y4eTOM MAaKCHMAlIbHOTO NPUOIIKEHUS MpeaMeTa XUMHH K
MIPAKTUYECKOW CTOPOHE KHU3HH.



Heab: pacimmpenue u yriryojieHue 3HaHu| M0 MPEeMETY, CO3/1aHhe BOCITUTHIBAIOIIEH CPEIbl,
o0ecreunBaroIel aKTUBU3ALINI0 UHTEIJIEKTYaIbHbIX HHTEPECOB YUAIIUXCs B CBOOOIHOE BpeMs,
pa3BUTHE 310POBOM, TBOPUYECKH PACTYIIEH JTUYHOCTH, OJTOTOBIECHHOMN K KU3HEIEATEIbHOCTH B
HOBBIX YCJIOBHSIX, CIIOCOOHOMW Ha COLMAJIBbHO 3HAYMMYIO MPAKTHUYECKYIO JIESITEeIbHOCTb,
peanu3anuio 100pOBOIFYECKUX HHUIUATHB.

3apaum:
1. ®opmupoBaHKEe MO3UTUBHON CAMOOLIEHKH, CAMOYBaKECHHSI.
2. ®opmupoBaHre KOMMYHUKATUBHON KOMIIETEHTHOCTH B COTPYTHUYECTBE:
— yMEHHE BECTU JAMAaJIOr, KOOPAWHUPOBATH CBOU ACUCTBHSI C JEUCTBUSMU NApTHEPOB IO
COBMECTHOM J1eATeIbHOCTH;
— CHOCOOHOCTH JOOPOXKENATEeNbHO H YyTKO OTHOCUTHCS K JIIOSM, COIEPEKUBATD;
— (QopmHupoBaHUE COLUMANBHO a/IEKBAaTHBIX CIIOCOOOB MOBEICHUS.
3. ®opmupoBaHme ciocOOHOCTH K OPraHU3AIHMH ACATEIBHOCTH U YIIPABJICHUIO €10:
— BOCIIUTaHUE LIEJEYCTPEMIIEHHOCTH U HACTOWYMBOCTH;
— (¢opMUpOBaHHE HABBIKOB OpraHu3aldd pabodyero NPOCTPAHCTBA U  PAIMOHATIHLHOTO
UCIOJIb30BaHUs pabouero BpeMeHu;
— (opmupoBaHUE YMEHUS CAMOCTOSITENILHO U COBMECTHO TUIAHUPOBATH NESATEILHOCTD U
COTPYIHUYECTBO; — (OPMUPOBAHNUE YMEHUS CAMOCTOSTEIHHO M COBMECTHO MPUHUMATD
pelIeHus.
4. ®opMUpOBaHNUE YMEHHUSI PEIIaTh TBOPUYECKUE 3a]auH.
5. ®opmupoBaHue ymeHUsi paborath ¢ uH(Mopmanuen (cOop, cHcTeMaTH3alvs, XPaHCHHE,
HCIIOJIb30BAaHUE).
I1.O0mas xapakTepucTHKA Kypca

[IporpamMma paccuntana Ha 34 yueOHbIX yaca (1 yac B Hememni0), OpUEHTHUPOBaHA Ha
yriayOJieHne U pacluIMpeHre 3HaHUW, Ha pa3BUTHE JTIO0O03HATENFHOCTH U MHTEpeca K XMUMHH, Ha
COBEpIICHCTBOBAHNE YMEHUN ydaluxcs o0paliaThCs C BEleCTBAMHU.

JlanHasi mporpamma IpelycMaTpuBaeT 3KOJIOIMYECKYI0 HANpaBIEHHOCTh XUMHYECKOIO
o0pa3oBaHMs, IMpeIyCMaTPUBAET O3HAKOMIIEHHE YYaIIUXCS C XHMHUYECKHMH AacCleKTaMu
COBPEMEHHOW OJKOJIOTHM M JKOJOTHYECKMX TpobieM (rinodaidpbHOE MOTEIUIEHHE KIUMara,
O30HOBBIE JIBIPBl, KHUCJIOTHBIE JOXAM, 3arps3HEHUE OKpYXaloUlell cpenbl, HCTOILIEHUE
MPUPOIHBIX PECYPCOB).

IleHHOCTH MpOrpaMMbl 3aKIIOYaeTCss B TOM, YTO Yydalluecs C IOMOIIbI0 Keilc —
TEXHOJIOTUH MOIy4aT BO3MOXHOCTh OCMOTPETh Ha Pa3UYHbIC MPOOIEMBbI C TIO3UIMH YUCHBIX,
OILIyTUTb BECh CHEKTP TPEOOBAHUI K HAYYHOMY HCCIIEOBAHUIO.

AKTyalnbHOCTh MpPOrpaMMbl B TOM, YTO OHa CO3JaeT YCJOBHS JJisi COLMAIBHOTO,
KyJIbTYPHOIO U HpO(hecCHOHATLHOTO CAaMOOINpPEENICHUsl, TBOPYECKOW caMopeaanu3aluu
TUYHOCTH peOEHKa, (HOPMHUPOBAHUS XUMUYECKOM TPAMOTHOCTH. 3HAaHUSA U YyMEHUS,
HEOOXOJMMBIC [UIS OpraHW3allMHd HCCIIEIOBATENIbCKON JIEATENbHOCTH, B OYyAyIIeM CTaHyT
OCHOBOI Il OpraHM3allMi Hay4yHO-HCCIIEI0BAaTEIbCKOM JIEATENbHOCTH B BY3aX, KOJUIEKAX,
TEXHUKyMax | T.[I.

B nporiecce 3ansTHii BEIylIMMUA METO/IaMU U ITPUEMaMU OpraHU3aIUuu AeITeIbHOCTH yYalIuXcs
SIBIISIOTCSL:

— METOJI CIIyXOBOTO BOCHPHUSATHS U CIIOBECHOU Mepeaayu HHOOPMALIUU; IPUEMBI:

pacckas, JIEKIHs, TUCKyccHsl, Oecesia, BBICTYIUIEHHUE;



— METOJ CTUMYJIUPOBAHUA U MOTHBAUH, IIPUEMBI. CO3JAHUC CUTyallluH yCIICXa, ITIOOUIPCHHUC,
BBITIOJTHEHUE TBOPUYSCKUX 3aJaHHMA, CO3TaHUE TTPOOJIEMHOM CUTYaIMH, TPOTHO3HPOBAHUE
OyayIiei IesTeNbHOCTH, KOPPEKTHOE NIPEIbSIBICHUE TPEOOBAHH, 3aHHTEPECOBAHHOCTh
pe3ynbTaTamu paboThI;

— METOJI nepesayu UH(PpOpMaLuK ¢ TOMOIIbIO TPAKTHYECKOM 1eATeIbHOCTH; IPUEMBI:
COCTaBJICHHE IJIaHa, Te3UCOB BBICTYIUICHUH, peJaKTUPOBAHUE, OLIEHUBAHUE

BBICTYIUICHHH, COCTABIICHNE CXEM U TaOJIuIL;

— METOJT KOHTPOJISL.

®opMbI OPraHu3anun 0oy4eHusl:
— TPYMIOBEIC;

—HHJIMBU/yaJIbHBIC,

— (ppoHTaTBHBIE.

III . IliianupyeMble pe3yabTaThl OCBOCHUS COJEPKAHUA Kypca

JINYHOCTHBIMH Pe3yJIbTATAMM SBIISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU chepe: TyBCTBO TOPIOCTH 32 POCCUHUCKYIO HAYKY, OTHOIICHHUE
K TPYZy, LEJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- 8 mpyooeoll cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEWIIeHl 00pazoBaTeNbHON
TPaeKTOPUH;
- 8 No3HagamenvHol cgepe: MOTHUBAIMS YYCHHUs, YMEHHUE YIPABIATH CBOCH IO3HABATEIHLHOU
JeSITeTbHOCTH.

IIpenMeTHBIMH Pe3yJIbTATAMH OCBOCHHS TPOTPAMMBI SIBIISIOTCS:

- 8 NO3HABAMENLHOU C¢hepe. ONMHUCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO IPOBEACHHBIC
XMMHUYECKHE SKCIEPHUMEHTHI; KJIacCH()UIMPOBATh HM3YYEHHBIE OOBEKTHI M SBICHUS; JaBaTh
OIpeIeICHUS H3YUYCHHBIX IOHSTHII;

ONKCBHIBATh W pa3UuaTh HM3yUYCHHbIC BEIIECTBA, NMPHUMEHSEMbIE B TIOBCEAHEBHOH JKW3HHU;

CTPYKTYpHUPOBATh U3YUYEHHBIH MaTepHall U XUMHUYECKYI0 HH(POPMAITUIO, TOTYICHHYIO U3 JPYTUX

MCTOYHHKOB; JIEJIaTh BBIBOJBI M YMO3AKJIIOUEHHUS W3 HaONIOfeHUi; 0e30macHo obOpamarbes

BEIIECTBAMH.

- 8 mpyoosoti chepe:

IUIAHUPOBAaTh M OCYLIECTBIATH CAMOCTOATENIBHYIO pPa0OTy MO IOBTOPEHHUIO U OCBOCHHIO

TEOPETHUYECKON 4YacTH, IUIAHUPOBATh M MPOBOAMTH XMMHUUYECKHH SKCIEPHUMEHT; HMCIOJIb30BaTh

BEIIECTBA B COOTBETCTBUM C UX TIpEeIHA3HAYCHHUEM U CBOWCTBAMHU. - 8 YEHHOCHHO -

OpueHmayuonHou cepe:

aHAIM3UPOBATh u OLCHMBATh  MOCIEACTBUS IS OKpYy)Karomien

cpenbl OBITOBOM M IPOU3BOICTBEHHON IEATEILHOCTH YeNIOBEKa. - 8 chepe

Oe30nacHocmu HCu3HeOesmeIbHOCIL:

OKa3bIBaTh MEPBYIO IMOMOIIb NPU OTPABICHHUSAX, OXKOTax M JPYIHMX TpaBMax, CBSI3aHHBIX C

BELIECTBAaMU U Ja0OPaTOPHBIM 000PYJOBaHUEM.

MeTaHpeHMeTHLIMI/I pe3yjJabTaTaMu ABJIAIOTCA:

- YMCHHC OIPCACIATb CpEACTBA, I'CHECPHUPOBATH HICH, HeO6XOI[I/IMI>Ie U UX peaiv3alluu; -
BJIAICHUC YHUBCPCAJIbHBIMU €CTCCTBCHHO-HAYyYHbBIMU crocodamu ACATCIIbHOCTU: U3MCPCHUC,
Ha6J'II-O,Z[eHI/Ie, OKCIICPUMCHT, yqe6Hoe HCCIICAOBAHUC,



- YMEHHUE OMPENeNsATh LETU U 3aJa4M JACATEIbHOCTH, BRIOUpPATh CPEJCTBA peaau3aliu eI 1
IIPUMEHSATH UX HA IPAKTHUKE;
- HKCIIOJIb30BaTh Pa3IMYHbIC UCTOYHUKHU JJIS MOJIyUYEHUS XUMHUECKON HHPOpMAITIH.
OcBoeHue mporpaMMbl BHEYPOUHOU JIEATETLHOCTH O0YUYaIOIIMMHUCS TTO3BOJUT MOJIYUUTh
CJIEIYIOILNE PE3YIIBTATHI:

B cpepe pazeumusa nuuHoCmHubIX YHUGEPCATILHBIX YUEOHBIX OCUCMEUIL 8 PAMKAX:

Koenumuenoco komnonenma 6yoym cghopmuposanvl.

- DKOJIOTMYECKOE CO3HaHWE, NMPU3HAHUE BBICOKOW LEHHOCTU >KM3HU BO BCEX €€ MPOSIBICHUSX;
MIPaBHJI TTOBEICHUS B YPE3BhIYAITHBIX CUTYAIIUSX;

- OCHOBBI COIIMANIbHO-KPUTUYECKOTO MBIIICHUS, OPUEHTAIUSI B OCOOEHHOCTAX COLMATBHBIX
OTHOIIIEHUH U B3aUMOIEHCTBUM.

HeamenvHocmnoeo komnonenma 6yoym cpopmuposaHul:

- YMEHHE BECTH IHaJOT Ha OCHOBE DPAaBHONPABHBIX OTHOUICHWH M B3aUMHOTO YBaXCHHS WU
TIPUHSITHS,

- YCTOWYMBBIA IO3HABATEIbHBIH HHTEPEC W CTAHOBJICHHE CMBICI000pasyomeil (QyHKIHn
MO03HABATEIBHOTO MOTHBA;

- TOTOBHOCTbH BBIOOpA MPOGUILHOTO 0OOpa30BaHMS.

LlenHoCmHO20 U SMOYUOHATILHO2O KOMHOHEHMO8 6yoem chopmuposana:

- MOTPeOHOCTH B CAMOBBIPAKEHUHU M CaMOpeaIn3alui, COUAIbHOM MPU3HAHUU.

OOyuaronuiics HOTYIUT BO3MOXKHOCTH IS (YOPMUPOBAHHSL:

- TOTOBHOCTH K CaMOOOpa30BaHUIO W CAMOBOCIHUTAHUIO; - BBIPAXKEHHOW YCTOWYMBON Yy4eOHO-
MO3HABATEIBHON MOTHUBAIIMHU U MHTEPECA K YUCHHIO.

B cpepe pazeumus pecynamugHnvix yHUBEPCANbHBIX YUEOHBIX OelicCMEUIl 00yUalouuiica

Hayuumca:

- CaMOCTOSITEIbHO aHAJTU3UPOBATH YCIIOBUS JOCTHKCHHS LIENTM HAa OCHOBE YYETa BBIJICJICHHBIX
YUHUTEJIEM OPUEHTUPOB JIEUCTBHS B HOBOM YUYEOHOM MaTepuale;

- LIeJIenojaraHuio, BKII0Yas MOCTAaHOBKY HOBBIX IIesied, TpeoOpa3oBaHue MPAKTUYECKON 3a1aun
B [1I03HABATENIbHYIO;

- IJIAHUPOBATh IYTH JTOCTHKEHUS LENEH.

Tonyuums 603MO0CHOCTb HAYYUMBCAL:

- TP TUIAHUPOBAHUM JTOCTHKEHUS IEJIeH CAaMOCTOSATEIbHO U aJICKBAaTHO YYUTHIBATh YCIOBUS U
CpEeICTBA UX JOCTHKCHHS; - CAMOCTOSTSIILHO CTABUTh HOBBIC YUCOHBIC IEJIH U 3a]a4H.

B cpepe pazeumusa noznasamenbHulX YHUBEPCATbHBIX YHUEOHBIX 0ClCMEUIL 00YYAIOWUIICA

Hayuumca:

- MPOBOJUTH HAOTIOACHUS U YKCIIEPUMEHT 0T PYKOBOJICTBOM YUUTEIIS;

- OCHOBaM peaji3alliy IPOEKTHO-UCCIIEI0BATENbCKON NEATENIbHOCTH;

- OCYUIECTBJIATH PACHIMPEHHBINA MOUCK MHPOPMAIIMH C UCTIOIB30BAaHUEM PECYPCOB OMOIMOTEK U
WHTEpPHETA.

Tonyuum 803M02CHOCIb HAYYUMbCA:

- CaMOCTOSITENbHO MPOBOAMUTH MCCIEIOBAHUS HA OCHOBE MPUMEHEHUS] METO/I0B HaONIOACHUS U
IKCIIEPUMEHTA;

- CTaBUTH MPOOJIEMY, apTYMEHTHPOBATh €€ aKTYIbHOCTH;



- OpraHu30BaThb UCCICAOBAHHUC C LECJIbIO IMPOBCPKU I'MIIOTE3bI; - BBIABUI'ATb THUIIOTC3bI O CBA3AX U
3aKOHOMCPHOCTSAX IMPOLECCOB; - A€J1aTh YMO3AaK/IIOUYCHUA U BbIBOJIbI HA OCHOBC apryMmCcHTallu.

B cpepe pazeumusa KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YHUEOHBIX OelicmEUIl 00yYarouwuiica

Hayuumca:

- aJIeKBaTHO HUCIIOJIb30BaTh PEUEBBIC CPEACTBA AJISI PEHICHUS DPA3IUYHBIX KOMMYHHKATHBHBIX
3aJla4; BJIAJIETh YCTHOW U MUCbMEHHON PEUbIo;

- aJIeKBaTHO MCIIOJIb30BATh PEYb ISl INITAHUPOBAHUS U PETYIISILIUK CBOSH JeATEeIbHOCTH;

- OpraHW30BBIBATH U IUIAHUPOBATH YIEOHOE COTPYIHUYECTBO C YIUTEIIEM U CBEPCTHUKAMH,

- CTPOUTH MOHOJIOTHUYECKOE KOHTEKCTHOE BBHICKA3bIBAHUE;

- UHTETPUPOBATHCS B TPYIIYy CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIBIMHU.

THonyuums 603MONCHOCIb HAYUUMBCA:

- OKa3bIBaTh MOJJIEPKKY U COACHCTBHE TEM, OT KOI'O 3aBUCUT JOCTHKEHHUE 1IeNTU B COBMECTHOU
JeSITeNbHOCTH; - OpaTh Ha ce0s1 MHUIIMATUBY B OPTaHU3AIMA COBMECTHOTO JACHCTBHSL.

IV. Coaepxxanusi nporpaMmbl

BEHIECTBA (3 yaca)

Hemuoro u3 ucropun xumun. XuMus BYepa, CErOIHS, 3aBTpa.
BemecTBo, (hu3nueckue cBOCTBA BEIIECTB.
OTinumne YuCTHIX BelecTB oT cMeceit. CriocoObl pazaeneHus cmeceid. [IpakTudeckas

padota Ne 1 «CriocoObl pa3eneHus: cMecein».
XUMHUYECKUE PEAKIIUMU (4 yaca)
[Tpusnaku xumuueckux peakiuil. Kiaccupukanuss XUMUYECKUX peakuuid MO pa3IuvHBIM
MpHU3HAKaM. OJIEKTPOJIUTHUYECKas IUCCOLMALUA. DIEKTPOJIUTHl U HEIIEKTPONUTHL. Peakiuu
HOHHOTO  oOMeHa.  OKHUCIMTENbHO-BOCCTAHOBHUTENbHBIE  peakiuu.  OKuciurenun U
BOCCTaHOBUTEJIH.
JlabopaTopnasi padora Ne 1 «Peakuusi 3aMelieHuss MEIU JKEJIE30M B PACTBOPE MEIHOTO
KyIopoca, BOI0p0o/ia IIMHKOM B paCTBOPE COJITHOW KUCIIOTBI».
JlabopaTopnasi padora Ne 2 «Peakinus oOMeHa Mexay KapOOHATOM KajbIUsl U COJSHOM
KHCIIOTOM, XJIOPUIOM Oapusi U CEpHOM KUCIOTOI», «Peakius pa3nokeHust TUIPOKCUIA MEIN
(ID)».

METAJIJIBI (9 yacoB)
XapakTepHucTriKa METaJJIOB TJIaBHBIX MOJATPYII U UX COSTUHEHUN

OO0mas xapakTepucTUKa METaUIOB rIaBHbIX noArpymnm [-III rpynmn B cBs3M ¢ UX MOJIOKEHHUEM B
MEePUOINYECKON cuctemMe xumudeckux siaementoB .M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS
UX aTOMOB.
XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCAUHEHHUI METAJIOB - HIEIIOYHBIX,
IETI0YHO3EMEIbHBIX.
XapakTepHucTrKa MePEXOIHBIX AJIEMEHTOB — MM, KeJle3a, A TFOMUHUS 110 UX MTOJIOKCHHIO B
MEPUOINYECKON cucTeMe XuMuueckux aemeHToB J[.M. MenaeneeBa u 0COOEHHOCTSIM CTPOEHUS
UX aTOMOB.
Metannsl B mOpupoAe: pyAbl UYEPHBIX, IBETHBIX, APAarollEHHBIX METaIOB. XapaKTepHbIE
MeTaI4Yeckue, (pU3nvyeckrue M XUMHUYECKHEe CBOWCTBA, BHYTPEHHEE CTPOCHHME METAJLIOB.
[ToHsiTHE aKTUBHBIX U MACCUBHBIX MeTAJUIOB. [lonb3a 1 Bpen METaIoB JIJ1s YeloBeKa.



DNEKTPOXUMHUECKUN DPsii HAanpsbkeHuM meramuioB. Kopposus meramioB. MexaHU3M KOppO3UHU
MetaiioB. Knaccudukanus xoppo3uu MeTauioB. CrocoObl  3alIMTHI  OT  KOPPO3UHU.
AHTHUKOppO3UliHbIE TOKPBITUA. CIUIABBI.

Peakiiun OBP ¢ yuactrem MeramuioB u ux coeauHeHuid. llemouku mpeBpaiienuii (mo oOpasiry
Or9).

IpakTuyeckas padora Ne 2 «KauecTBeHHbBIC PEAKIIUHA Ha HOHBI METAJIJIOBY

HEMETAJLJIBI (13 yacoB)

Hewmerannsl B npupone. Mcnonb3oBanne NPUPOIHBIX PECYPCOB.

Crpoenue aromoB HemeTaioB. CTpoeHUs MOJIEKyJdl HemeTamioB. Du3nyeckue CBOMCTBA
HeMmeTais1oB. CoCTaB M CBOWCTBA MPOCTHIX BEIIECTB — HEMETAJLIIOB.

Psn anexTpooTpunaTenbHOCTH HEMETAIUIOB. XMMHUYECKHE CBOMCTBA HEMETAILIOB.

IIpakTrueckas ImIKana JJIEKTPOOTPULATEIBHOCTH aTroMOB. HemeTamwibsl — OKUCIUTENIH U
BOCCTAHOBUTENH. B3anumoielicTBUE C MPOCTHIMU U CJI0KHBIMU BEILIECTBAM.

OOmiass xapakTepucTHUKa HeMeTalyioB ThaBHeIX mnoarpynn I[V-VII rpynn B cBsS3u ¢ ux
MOJIOKEHUEM B MEPUOAUYECKON cucTemMe Xumudeckux osseMmeHtoB J[.M. MengeneeBa u
O0COOCHHOCTSIMHU CTPOCHHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCAMHEHUN HEMETAIUIOB T'AJIOTEHOB,
KHCIIOPOAa, Cephl, a30Ta, hocdopa, yriepoaa, KpEMHHUS.

Pemenne 3amanmii Ha COCTaBIEHUE YPABHEHUN XUMUYECKUX PEAKIIU.

IIpakTuyeckas padora Ne 3 «OKCHepUMEHTAIbHBIE 33/1a4U 10 PACIIO3HABAHUIO U MOJIYYEHUIO
BEILIECTBY

XUMMUA U 3JOPOBBE (2 yaca)

CoctaB U CpeAcTBa COBPEMEHHBIX U CTAPUHHBIX CPEACTB I'MIMEHBI, POJIb XUMHUECKUX 3HAHUN B
IpPaMOTHOM BBIOOPE 3THX CPEICTB; MOJIE3HBIE COBETHI 10 YXOAY 32 IMOJIOCTBIO PTa.

OcHOBHBIE COCTaBJISIOLINE 3J0pOBOro 00paza »u3Hu. [IpaBuiia noaaepxanus 310poBoro oopasa
KU3HU. PONb XUMHUECKMX 3HAHUI MPU aHAJIN3€ B3aUMOJICHCTBUSI OpraHu3Ma ¢ BHELIHEH CPeIOi.
XUMUA U IKOJIOI'USA (4 yacos)

OcHOBHbIE BU/IbI 3arps3HEHU aTMOC(epsl U UX UCTOYHUKH.

Bopna. Bona B Maciita6ax niuanersl. OUncTKa NUTHEBON BOJIBI.

ITapHukoBsIit 3pPekT, rmob6aibHOE NOTEIUIEHUE KIIMMaTa U UX BO3MOXKHBIE ITOCIIEICTBHSL.
O30HOBBIH CITIOM W €r0 3HAYCHUE /IS )KU3HU Ha 3emiie. 3ammTa aTMoc(epsl OT 3arpsi3HEHUSL.
Hed1s u HepTenpoaykTel. HedTh Kak TOmmmBO. 3arpsi3sHEHUs] MEPOBBIX BOIOEMOB. JInuHas
OTBETCTBEHHOCTD KaXKJIOTO YeJIOBEKa 32 O€30MacHyI0 OKPYKAIOUIYIO CPEy.

V. TemaTnuyeckoe IJIaHUPOBaHHUE



Hcnoan3zoBanue
000py10BaHMS LIEHTPA

Ne €CTEeCTBEHHOHAYYHOM 1
Koago .
n/n Tema 3aHATHS YACOB TEXHOJIOrHYeCKOoi
HANPaBJIEHHOCTeMH
«Touka pocra»
L. BemecTBa 3

1. | HemHoro u3 wucropuu Xumuu. Xumus BYEpa, JIeMOHCTpAaIMOHHOE
CETOHs, 3aBTpa. o0opynoBanue

2. | BemecTBo, (hu3ndecKkre CBOKWCTBA BEIIECTB.

OTnvuyne YKCTHIX BemecTB OT cmeceil. CrocoObl
pazzieneHus CMeCeu.

3. | IpakTuyeckas padora Ne 1 «CnocoOsl pa3aeneHust Lludposast maboparopus 1o
cMeceiiy. XUMUH (0a30BBIH YPOBEHB),

KOMIUIEKT TTOCY/IbI 1
o0opynoBaHus AJis
YYEHUYECKHUX OIBITOB
(pusuka, xXuMHS,
OHMOJIOTHS ), KOMIUIEKT
XUMUYCCKUX PCAaKTUBOB
I1. XumMHuuyeckue peakuum 4

4. | Ilpu3Haku XUMHUYeCKUX peaknuid. Kiaccuduxamms
XUMUYECKUX PEAKIIUN MO PA3IMYHBIM TPU3HAKAM.

DNEKTPOIUTUYECKAS JUCCOLIUALIUS.

5. | DAEeKTpOIUTHI U HEINEKTPOIUTHI. Peakiium HOHHOTO JIeMOHCTpAaIMOHHOE
oOMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE o0opyaoBaHue
peakuuu. OKUCIUTENN U BOCCTAHOBUTEIH.

6. | JlJabopaTopnas padora Ne 1 «Peakius 3aMelieHus [udposas madoparopus 1o
MeIM JKeJIe30M B PacTBOPE MENHOrO KyHopoca, XumuH (6a30BbIi YPOBEHE),
BOJIOPO/IA IIMHKOM B PACTBOPE COJITHOM KMCIIOTBI». KOMIITICKT HOCY/IBI 1

00opyIoBaHUS IS
YYEHUYECKHUX OIBITOB
(busuka, Xxumus,
OHMOJIOTHSI ), KOMILIEKT
XUMHYCCKHUX PEAKTUBOB
7. | JlabopaTtopHass padora Ne 2 «Peaknus oOMeHa [Mudposas madoparopus 1o

MeXay KapOOHATOM KalbIUsl M COJSIHOW KHUCIIOTOM,
xJiopugoM Oapusi U CepHON KHUCIOTO», «Peakuus
pasznoxenus ruapokcuaa meau (11)».

XUMUH (0a30BBIN YPOBEHB),
KOMIUIEKT OCY/bI
o0opynoBaHus AJis
YYEHUYECKHUX OIBITOB
(busuka, Xxumus,
OHMOJIOTHS ), KOMIUIEKT
XUMUYCCKUX PCAaKTUBOB

I11. MeTtaibl.




XapakTepucTUKa METAJLIOB TJIABHBIX TOJATPYII U UX
COETMHEHU.

OO6m1as XxapakTepUCTUKA METAIUIOB TJIABHBIX
noarpynmn [-III rpyni B ¢BsI3u ¢ UX MOJ0KEHUEM B
NEPUOANUYECKON cUCTEME XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa 1 0COOEHHOCTH CTPOCHHS UX
aTOMOB.

10.

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB W  COCIMHEHUHW  METALUIOB -
HIEJIOYHBIX, IIEJIOYHO3EMEITBHBIX

JeMoHcTpaloHHOE
obopynoBaHue

11.

XapakTepucTUKA MEPEXOIHBIX JIEMEHTOB — ME/IH,
JKese3a, allIOMHHHUS 110 UX IT0JIOKEHHIO B
MEPUONYECKON CUCTEME XUMHUYECKHUX SJIEMEHTOB
JI.1. MenpeneeBa 1 0COOCHHOCTSIM CTPOCHUS UX
aTOMOB.

12.

Mertamiel B Tpupojae: pyIasl YEPHBIX, IIBETHBIX,
JparoneHHbIX METaJJIOB. XapaxTepHble
MeTaJIJIN4YECKHE, ¢buznveckue u
XMMHWYECKHE CBOWCTBA, BHYTPEHHEEC CTpPOCHHUE
METAJIJIOB.

13.

IloHsTHE aKTHMBHBIX U MACCUBHEBIX MeTaLIOB. [1oab3a
" BpCa MCTAJUIOB [JIA 4YCJIOBCKA.

14.

DIEKTPOXUMHUYECKUH Psil HAPSYKEHU METAJIIOB.
Koppo3zus metannos. MexaHusm Koppo3uu
meTaisoB. Knaccudukanus Koppo3un METalIoB.
CniocoOblI 3alUThI OT KOPPO3UU. AHTUKOPPO3HITHBIE
noKpeITHs. CIuiaBsl.

KoMmnekT komneknuit u3
CIIICKa

15.

Peakuun OBP ¢ yuactuem MeTajuioB M HX
coenuHeHuil. llemouku npeBpamenuit (mo oOpasiy
oron).

JeMoHCTpanroHHOE
obopynoBaHue

16.

IIpakTnueckas padora Ne 2 «KauecTBeHHBIE
pEaKIMU Ha HOHBI METAJIJIOBY

Ludposas nadbopatopus 1mo
XUMUH (0a30BbIH YPOBEHbD ),
KOMIUIEKT MTOCY/Ibl U
000pyI0BaHUS TS
YYEHUUYECKUX OMBITOB
(pusmka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMUYCCKUX PCAaKTUBOB

IV. Hemerananl
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17.

Hewmerannst B ipupoze. Micnonb30BaHre IpUpOIHBIX
pECypCoB.

18.

CtpoeHre aTOMOB HEMETAJLIOB.

19.

CTpOGHI/Iﬂ MOJICKYJI HCMCTAJLIIOB.

20.

dusznyeckue CBOMCTBA HEMETAILIOB.

21.

Cocras U CBOICTBa IPOCTBIX
BEIIIECTB — HEMETAJIJIOB.




22.

Psan anexTpooTpuaTeIbHOCTH HEMETAILIOB.

23. | XuMHUYeCKHe CBOMCTBA HEMETAIIIOB. Mudposas 1abopatopust Mo
XUMUH (0a30BbIH YPOBEHbD ),
KOMILIIEKT MOCYABI U
o0opynoBaHus AJis
YUYEHUYECKUX OMBITOB
(pusuka, xuMus,
OMOJIOTHS ), KOMIIEKT
XUMUYCCKUX PCAaKTUBOB
24. | IlpakTruueckas IKajia
ANEKTPOOTPHUIIATENEHOCTH AaTOMOB.
25. | Hemeramisl - OKUCITATEIIN u
BOCCTaHOBUTEIIH. BzaumoneiictBue c
MPOCTHIMU U CIIOKHBIMH BEILIECTBAM.
26. | OOmas xapakTepUCTUKA HEMETALUIOB  TJIABHBIX
noarpynn IV-VII rpynn B ¢B3U ¢ UX IOJOXKECHUEM
B MEPUOJNYECKON CHUCTEME XUMHUYECKUX IJIEMEHTOB
J.U. MenneneeBa 1 0COOCHHOCTSIMH CTPOCHHS HX
aTOMOB.
27. | XapakTepHble XHMHYECKHE CBONCTBA MPOCTHIX
BEIIIECTB M COCJAMHEHUN HEMETAJJIOB - TaJIOTCHOB,
KHCIIOpOJIa, cephl, a3oTa, (docdopa, yriaepoza,
KPEMHUSI.
28. | Penienue 3aganuii Ha COCTAaBIICHUE YpaBHEHUN
XUMHYECKUX PEAKIUM.
29. | IlpakTnueckas padora Ne 3 «DKcIepuMEHTAIbLHbBIC Hudposas naboparopust mo
3a/1a4y 110 pacllO3HaBaHUIO U ITOJIYYECHHUIO BEILIECTBY xumuH (6a30BbIf YPOBEHD),
KOMIUIEKT TTOCY/IbI 1
000pyI0BaHUS TS
YYEHUYECKHUX OIBITOB
(buzuka, Xumusi,
OMOJIOTHS ), KOMILIEKT
XUMHYCCKHUX PECAKTUBOB
V. XumMus u 310pOBbe
30. | CoctaB M cpencTBa COBPEMEHHBIX W CTAPUHHBIX
CPEICTB TUTHEHBI, POJb XUMHYECKUX 3HAHUU B
rPaMOTHOM BBIOOPE ITHX CPEJICTB; MOJIE3HBIE COBETHI
M0 YXOJTy 32 MOJIOCTBIO pTa.
31. | OcHOBHBIE COCTABJISIONINE 3I0POBOTO 0Opa3a
xu3HU. [IpaBuia moyiep>xkanust 310pOBOTO o0pasa
JKU3HU. POJIb XUMHYECKHUX 3HAHU MPHU AHAIIU3E
B3aUMOJICVCTBUS OpraHu3Ma C BHEIIHEN Cpeoi.
VI. XuMus ¥ 3K0J10rust
32. | OcHOBHBIE BUJBI 3arpsI3HEHUI aTMOC(hEphI U UX

HCTOYHUKH.
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33.

Bopa. Boga B macirradax mranersl. OgucTka
IIATHEBOU BOJIBI.

34.

[MapaukoBerid  3Qdexr, TrI0b0aNbHOE TOTEIUICHHE
KiiInMaTta U UuX BO3MOXKHBIC ITOCIICIACTBHS. (O30HOBBII
CJIOW M ero 3Ha4eHHe IS )KM3HU Ha 3emiie. 3almra
aTMocdepsl OT 3arpsi3HECHUS.

35.

Hed e 1 HEGTenpoaykThl. HehTh Kak TOIUIHBO. KoMruiexT KosuieKuui us
3arpsi3HEHUsI MUPOBBIX BOJIOEMOB. Ccrmcka
JImuyHash OTBETCTBEHHOCTh KaXJIOTO 4YCIOBEKa 3a
0e30MacHyI0 OKPYKAIOIIYIO CPEy.

10.

VI. JIuteparypa

Apckuit FO.M., lanunsa B.U. u ap. «Okonorudeckue npoOieMbl: YTO MPOUCXOAUT, KTO
BUHOBAT U YTO JeNaThy: yueOHoe nocodue. M., MHOIIY, 1997.

baiikoBa B.M. Xumus nocne ypokoB. B nomomis mkosie. — M.: I[Ipocsenienue, 2011.
beikanoBa T.A., beikanoB A.C. 3agaun MO XMMHUHU C 3KOJIOTMUYECKUM COJIEpKAHUEM. —
Boponex, 1997.

Tonsadensn M.I'. Baexmacchas pabora mo xumuu. — M.: [Ipoceemenue, 2012.

I'me6oBa B.JI. Oprasm3amuss ¥ MPOBEACHHUE OSKOJOTUYECKOTO TPAKTHKyMa CO
MIKOJbHUKAMU: MeTogudeckue pexomenmauuu/B.JI. T'mebosa, H.B.IlozgaskoBa. —
Vaesuosck: YUIIKIIPO, 2007

I'peuymnukoBa T.FO. Ilporpamma BHeypouHoil nestenbHOcTH «buocdepa. Dxomorus.
3nopoBbe». [Tekct]: Meromuueckue pexkomenganuu /T.FO. I'peuymnukoBa, E.B.
Cnupuna. — YibsHock: ®I'BOY BO «Yal'TIV um. U. H. Yassuaosay, 2017.
['peuyminnkoBa T.1O. [IporpamMmma BHEypOUHOI A€ATEIBHOCTH «DKOJIOT0-KPAEeBEIUECKUE
kBecTb». [Teker]: meroanueckue pekomenaauuu /T.10. ['peuymnnkosa, E.B. Cnupuna.
— Vipsaosck: ®I'BOY BO «Yal'lly um. U. H. YuesaaoBay, 2017.

Crupuna E.B. Ilpaktukym mo mucumiumne «llpuxmagnas ruapoOuosnorus»: ydeOHoe
nocobue. Yapsgaosck: YI'CXA um. I1.A. Cronsmuna, 2012.

Crnupuna E.B. IIporpamma BHEypOUHOM 1eTENBHOCTH «HY€I0BEK Cpeau JII0Aei.

[Tekct] : MeTonuueckue pekomeHaauuu s yuureneit ouonorun / E.B. Cnupuna, T.1O.
I'peuyminnkoBa. — Yineanosck: Lentp OCH, 2015.

®aneesa [ A. Xumust u sxonorusi: Matepuansl sl TpOBEJACHHS Y4eOHON U BHEYPOUHOI
paboThI O FKOJIOTHUECKOMY BOCIUTaHMI0. — Bonrorpan: Yuurens, 2005
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