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IMosicuuTeLHAS 3alIHCKA

Pabouasi nporpaMma cocTaB/ieHa HA OCHOBe CJIeYIOIINX JOKYMEHTOB:

e @dyHIaMEHTAJIBHOIO s/pa COAEp)KaHMsI 0Olero o0pa3oBaHHs U B COOTBETCTBUU C
l'ocynmapcTBeHHBIM cTaHAapTOM 00IIero odpazoBanus (Mpuka3 MuHHCTEPCTBa 00pa30oBaHUS U
nayku Poccuiickoit ®enepartuu ot 17.12.2010 r. Ne 1897).

e ®depnepanbHoro 3akoHa «0O0 oOpazoBanuu B Poccuiickoit ®enepanum» Ne273-O3 ot 29
nexabdps 2012.

e [IpumepHoii mporpammbl OCHOBHOTO oOmIero oOpa3oBaHMs MO XUMHUU uid 8-9 Kiaccos,
nonyiienHas  [lemaprameHTOM ~00pa3oBaTeNbHBIX MpPOrpaMM U CTaHAApPTOB  OOILEro
obpazoBanust MO PO.

o ®depnepanbHOro mepeyHs Y4eOHUKOB, PEKOMEHIOBAHHOTO (IOMYIIEHHOT0) MUHHUCTEPCTBOM
oOpazoBanusi W Hayku P® Kk wucnonp3oBaHUI0 B 00pa3oBaTeNbHOM TIpolEecCe B
0011e00pa3oBaTeNIbHBIX YUpeKIeHusX Ha 2022 y4eOHbIN TO/I.

e TpeOoBaHWii K pe3yabTaTaM OCHOBHOTO oOOIIero oOpa3oBaHUs, TMPEICTABICHHBIX B
(benepaabHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE 00IIero oopa3oBaHUs BTOPOTO
MOKOJIeHUsI. B HUX Takke yYUTHIBAIOTCS WAEHU Pa3BUTUS U (POPMHPOBAHUS YHUBEPCAIbHBIX
y4eOHBIX AEWCTBUI TSI OCHOBHOTO OOIIEro 00pa3oBaHMs.

e Meroauuecknx pPEKOMEHAAIM MHHUCTEPCTBA TMpocBenieHus: Poccuiickont denepanuu 1o
«Peanuzanuu 00pa3oBaTEeNbHBIX MPOrPaMM E€CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEH MO0 XHMHUHU C HCIOJIb30BaHMEM OOOpyaoBaHus IeHTpa «Touka pocta
(yTBepkaeHbl pacnopsbkeHHeM MunuctepcTBa nmpocsenienust Poccuiickoit denepanuu ot 12
suBapst 2021 r.Ne P-6).

[Iporpamma «Xumusi BOKpPYr HAc» JACTAIMU3UPYET COIAEPKAHME Kypca BHEYPOUYHOU
NesTeIbHOCTH, JaeT MOJPOOHOE paclpesielieHue 4acoB U MOCIeA0BaTeIbHOCTh U3YUCHHS TeM U
pas3znenos.

Jlannasi mporpamma npeaHa3zHaueHa g ydamumxcs 8-11 kiacca, mo3BossieT pacuupuTh
U YIIyOUTh Y y4YalMXCsl MPAKTHUYECKOE NMPUMEHEHHE MOJIYYEHHBIX TEOPETUYECKMX 3HAHUU 110
XUMHUHU.

ABTOpckas mporpamMma paccuuTaHa Ha 34 ydeOHbIX uaca (1 wac B Hezemno),
OpUEHTHpPOBaHA Ha YIIyOJIeHHE W pacUIMpeHuEe 3HaHUM, Ha pa3BUTHE JIOOO3HATEIBHOCTH U
MHTepeca K XMMHUH, Ha COBEPILICHCTBOBAaHME YMEHUH, yJalIuXcsi 00paiaThCs ¢ BEIECTBAMU.

JlaHHBIA ~ KypC BHEYPOUHOW  JEATEIBHOCTH MPEAYyCMAaTPUBAET  AKOJIOTHYECKYIO
HaIpaBJIEHHOCTh XWMHUYECKOTO0 OOpa30BaHMsI, MpPEAyCMaTpUBAEeT O3HAKOMJICHHE YyYalluXcs ¢
XUMUYECKMMH aCHEeKTaMHU COBPEMEHHOM SKOJIOIMH M 3KOJOIMYECKMX MpobieM (rinodaabHoe
MOTETJICHNE KJIMMaTa, 030HOBBIE JBIPbI, KUCIOTHBIE JI0XK/H, 3aTPA3HEHUE OKPY)KAIOIIEH CPeJbl,
UCTOIIEHUE PUPOIHBIX PECYPCOB).

[leHHOCTh TpOrpaMMBbl 3aKJIOYAETCSl B TOM, YTO Yydyallhecs C IOMOIIBI0 KeHc —
TEXHOJIOTUH MOJIyyaT BO3MOKHOCTh IIOCMOTPETh Ha Pa3IUyHble NPOOIeMbl C MO3UIUU YUEHBIX,
OLIYTUTb BECh CHEKTP TPeOOBAaHUI K HAYYHOMY HCCIIEOBAHUIO.

AKTyaJIbHOCTh TIPOrpaMMBl B TOM, 4YTO OHA CO3JAcT YCIOBUS JUId COLMAJIBHOTO,
KyIbTYPHOTO U TIpO(EeCCHOHAIBbHOTO CaMOOIPENETICHHs, TBOPUECKOH camopeanu3aluu
JUYHOCTH peOEHKa, (QOpPMHUPOBAHUS XUMHUYECKOM TI'paMOTHOCTH. 3HAHUA M yMEHHs,
HEOOXOUMBIE ISl OpraHU3allMd HCCIEIOBATENbCKON JEATENIbHOCTH, B OYIyIEM CTaHyT
OCHOBOI Il OpraHM3allUd HAyYHO-HUCCJIEN0BATENIbCKONW JEATENIBHOCTH B BY3aX, KOJUIEIXkKaX,
TEXHUKyMax M T.[.

Bce wuHHOBalMOHHBIE TE€JArorMyeckWe TEXHOJNOTUU HM3HAYaJbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TIOAXOJ€ M HalleleHbl B pe3yinpTare oOydeHUs Ha Oyayuiyro
npodeccuoHanbHyI0 JI€ATeIbHOCTh. JlaHHOE yTBEpXKIACHHE U ONpeAensieT aKTyaJbHOCTb
npumeHenus «Keic — mMeToza» B mpakTuke obpasoBaHus. Kelic — TeXHOIOTUU MPEICTABISIOT
co0oif rpynmny o0pa30oBaTEIbHBIX TEXHOJOTHM, METOJIOB U MPUEMOB 00yUEeHHs, OCHOBAHHBIX Ha
pelIeHNH KOHKPETHBIX Mpo0JieM, 3ajad, MO3BOJSIOT B3aUMOJIEHCTBOBATh BCEM OOyYaromnuMCH,
BKJIIOYas pernoaBaTes.



IIpu pa3zpaboTke mporpaMmsbl aKIEHT JeNancs Ha BOIPOCHI, KOTOpbIE B 0a30BOM Kypce
XUMHUHM OCHOBHOW IIKOJIBI PACCMaTpHUBAIOTCSl HEAOCTATOYHO IOJIHO WJIM HE pacCMaTpPUBAIOTCS
COBCeM. 3a/laui U YIpPa)XXHEHUs MOJ00paHbl TaK, YTO 3aHIATUSA IO UX OCMBICICHUIO U PEIICHUIO
MPOXOAAT JHOO0 MapaJIeNbHO ¢ U3YYaeMbIM Ha YPOKaX MaTepuaioM, MO0 KaKk TIOBTOPEHHE YKe
MOJTyYEHHBIX 3HAHUH.

IIpakTHyeckass 3HAYUMOCTb IMPOrpaMMbl 3aKJIIOYAETCSs B TOM, YTO C IOMOILBIO Keifc-
TEXHOJIOTUU YAAETCsl aKTUBU3UPOBATh pa3iM4HbIE (DAKTOPHI: TEOPETHUECKUE 3HAHUSA MO TOMY
WIH MHOMY KYypCy, NPaKTHUYECKUH OMBIT 00ydaeMbIX, MX CIIOCOOHOCTH BBICKAa3bIBaTh CBOH
MBICIIM, WJIE€H, NPEJIOKEHHs, YMEHHE BBICIAYIIATh AaJbTEPHATUBHYIO TOUKY 3pEHHs, MU
apryMEeHTHPOBAHO BBICKAa3aTh CBOIO.

C nomombio 3TOro Merojga oOyyaroliMe IoJydyaT BO3MOXKHOCTb IPOSIBUTH U
YCOBEPIICHCTBOBATh AHAJIMTHUECKUE M OLICHOYHBIC HABBIKM, HAYYUTHhCS pabOTaTh B KOMaHJE,
IIPUMEHATh Ha MPAKTUKE TEOPETUUECKUI MaTepuall.

HoBu3Ha naHHON IporpaMMbl 3aKJIIOYAeTCsl B BO3MOXKHOCTH HM3YUEHHUS Y4YalIUMHCS
HOBBIX TE€M, HE pacCMaTpUBacMbIX MPOrpaMMOil IpeaMeTa, C IOMOILBIO IPOOJIEMHO-
CHUTYaTHBHOTO OOy4YeHHs C HCIOJb30BaHUEM KEHWCOB. DTO MO3BOJSET CTPOUTH OOy4YeHHE
yyamuxcss 9 KJIAacCOB C yYeTOM MAaKCHUMAaJbHOIO MNPHUOIMKEHUs IpeaMeTa XHMUU K
MIPaKTUYECKONH CTOPOHE KU3HU.

Leap kypca: pacmupeHue u yriyoieHne 3HaHUH 10 MPeMETY, CO3aHNe BOCIIUTHIBAIOIICH
cpelbl, 00ecreynBaroIei aKTUBU3AIMIO UHTEIJIEKTYa IbHbIX HHTEPECOB yYalluXxcsi B CBOOOHOE
BpEMs, pa3BUTUE  3J0POBOM, TBOPYECKM  pACTYIIEW  JIMYHOCTH, MOJATOTOBJIECHHOM



KHU3HCACATCIILHOCTH B HOBBIX YCJIIOBUSX, crmocoOHoii Ha COHAJIBHO 3HAYUMYIO ITPAKTUYCCKYIO
ACATCIIBHOCTD, p€ajin3alnuio ,Z[O6p0BOJ'II>‘ICCKI/IX WHUIHUATHUB.

3agaum kypca:
1. ®opmupoBaHue MO3UTUBHON CAaMOOLIEHKH, CAMOYBAYKEHMSL.
2. ©opMupOBaHNE KOMMYHUKAaTUBHON KOMIETEHTHOCTH B COTPYJHUYECTBE:
— YMEHHE BECTHU JIUAJIOT, KOOPAMHUPOBATh CBOU AEUCTBUSI C IEUCTBUAMHU IAPTHEPOB 110
COBMECTHOH €ATEIbHOCTH;
— CII0COOHOCTH HOOPOXKENATENBHO U UyTKO OTHOCUTBCS K JIFO/SM, CONIEPEKUBATD;
— (hopMHUpPOBaHME COLIMATIBHO a/IEKBATHBIX CIIOCOOOB MOBECHHUS.
3. ®opmupoBaHHEe CIOCOOHOCTH K OpPraHU3aIUU IeSITEIbHOCTH U YIPABICHUIO €0:
— BOCIIUTaHME LEJIEYCTPEMIICHHOCTH U HACTOMYNBOCTH;
— (hopMHUPOBAHKE HABBIKOB OPraHU3AMHN Pa00YEro MPOCTPAHCTBA M PALIMOHAIBHOTO
UCIOJIb30BaHUS pab0OYero BpeMeHH;
— (OpMHUPOBAHHUE YMEHUS CAMOCTOSITEIHLHO M COBMECTHO IIJIAHUPOBATH IEATEIBHOCTD U
COTPYAHUYECTBO; — (POPMUPOBAHUE YMEHHSI CAaMOCTOSITEIbHO U COBMECTHO IIPUHUMATh
peleHus..
4. ®opMHUpOBaHUE YMEHHUS PELIATh TBOPUECKUE 3aaUH.
5. ®opmupoBaHue ymeHus padotars ¢ uHpopmanuen (coop, cucreMaTu3alus, XpaHeHue,
HCII0JIb30BAHUE).

IInanupyemMble pe3yabTaThl OCBOEHHS CO/IEP:KAHUS Kypca
JINYHOCTHBIMM Pe3yJIbTATAMH SIBISIFOTCS:

- 8 YEHHOCMHO-0OPUEHMAYUOHHOU cghepe: TyBCTBO TOPJIOCTH 32 POCCUNCKYIO HAyKY, OTHOIIICHUE
K TPYAY, LEJI€YyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- 68 mpyooesol cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEHINEH o0pa3zoBaTeIbHOM
TPacKTOPUH;
- 8 No3HagamenbHOU cghepe: MOTUBALIUA YYEHUS, YMEHUE YIPABIATH CBOCH MMO3HABATEIbHON
JESITeIIbHOCTH.

IIpenmMeTHBIMHU pe3yJbTATaAMU OCBOCHUS MPOTPAMMBI SIBJISTFOTCS:
- 8 NO3HABAMENbLHOU chepe:
OITMCHIBATH JIEMOHCTPAIIMOHHBIC U CAMOCTOSTEIFHO TIPOBEACHHBIE XUMHUYECKHE YKCIIEPUMEHTHI,
KJIacCU(UIIUPOBATH N3YUEHHBIE OOBEKTHI U SIBIICHUS;
JlaBaTh ONPE/ICIICHUS U3YICHHBIX TTOHSATHI;
OTMCHIBATh M Pa3INYaTh U3YUEHHBIEC BEIIECTBA, IPUMEHSEMbIC B TOBCETHEBHOMN KH3HHU;
CTPYKTYpPUPOBATh U3YYCHHBIN MaTepUal U XUMHUYECKYIO HHPOPMAITHIO, TIOTYICHHYIO U3 IPYTHX
HCTOYHUKOB;
JIeNaTh BBIBOBI M YMO3AKITIOUEHUS U3 HAOIIOICHUH];
0e30macHO 00paaTbCsi BEMIECTBAMHU.
- 8 Mpy0o0esoli chepe:
TUTAHUPOBATh M OCYIIECTBIIATH CaMOCTOSITENbHYIO pabOTy MO TIOBTOPEHHIO U OCBOCHUIO
TEOPETUYECKON YacTH,
TUTAHUPOBATH U TIPOBOJIUTH XUMHUYECKUH IKCTICPUMEHT; MCIIOIh30BaTh BEIIECTBA B COOTBETCTBUN
C MX TIpeHA3HAYCHUEM U CBOMCTBAMH.
- 8 YeHHOCMHO - OPUEHMAYUOHHOU chepe:
aHATTM3UPOBATh u OIICHWBaTh  TIOCJEJACTBUS UII  OKPYXKAIOIICH cpepl
OBITOBOM U
MIPOU3BOJICTBEHHON  JIEATEIHHOCTH YellOBEKa.
- 8 cihepe be3onacHoCmu HCUZHEOeSTMENbHOCTIU:
OKa3bIBaTh MEPBYIO TOMOINb TPU OTPABIEHUSAX, OXKOTaX M APYTUX TpPaBMax, CBA3AHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAHUEM.



MeTtanpeaMeTHbIMH pe3yJIbTATAMH SIBIISIOTCSL:
- YMEHHeE ONpeAEsATh CPeICTBA, FTEHEPUPOBATh UI€U, HEOOXOIUMBIE JISl UX peaTu3aluu;
- BJIQJICHHE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESTENbHOCTH: U3MEpPEHHeE,
Ha0II0/IeHNe, SKCIIEPUMEHT, YueOHOe UCCIIEIOBAHMUE;
- YMEHUE ONPEEATh e U 33a/la4yu JIeATeIbHOCTH, BRIOUPATh CPEJCTBA peallu3alluu 1eJId U
MPUMEHSTh UX Ha MPAKTHKE;
- MCIIOJIB30BATh PA3TUYHbIC HICTOYHHUKH IS MTOTYYCHHSI XUMUYECKON MHPOpPMAITUH.

OcBoeHue mporpaMMbl BHEYPOUHOU JESATEIbHOCTH 00YYaIOIIUMUCS MTO3BOJIUT MOTYYUTh
CJIEIYIOIIME PE3YNIbTATHI:

B cehepe pazsumua nuunocmuvix yHu6epcanbHbvlX y4eOHbIX 0CUCMEUI 6 PAMKAX:
Koznumusnoeo komnonenma 6yoym cghopmuposanoi:

- JKOJIOTMYECKOE CO3HAaHUE, IPU3HAHUE BBICOKOW LICHHOCTH JKU3HU BO BCEX €€ INPOSIBICHUSX;
IIpaBWJI IIOBE/ICHUS B UPE3BbIYAIIHBIX CUTYAIUIX;

- OCHOBBI COLIMAIBHO-KPUTHYECKOTO MBIIUICHHUS, OPHEHTAIMSI B OCOOCHHOCTSIX COIHMAJIbHBIX
OTHOILIEHU! U B3aUMOJICUCTBUH.

JlesmenvrocmHoeo KomMnoneHma 6y0ym cqhopmuposambvi:

- YMEHHUE BECTH JUAJIOI HAa OCHOBE PAaBHONPABHBIX OTHOIIEHWH M B3aUMHOTO YBa)KCHUS U
IIPUHATUS;

- YCTOHMYMBBIM TO3HABATENBHBI HHTEPEC M CTAHOBIICHHE CMBICIIOOOpasyromel (GyHKIuu
[I03HABATEJILHOIO MOTHUBA;

- TOTOBHOCTB BBIOOPA MPO(UIBHOTO 00pa30BaHUsL.

Llennocmmnozo u SMOYUOHATILHO2O KOMNOHEHMO8 by0em chopmMuposana:

- MOTPEOHOCTh B CAMOBBIPAXKEHUU U CAMOPEATN3aL[1MH, COLIMAIbHOM ITPU3HAHUH.
OOyuaronuiics NOIYYUT BO3MOXKHOCTD Il (YOPMUPOBAHMSL:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIUTAHHUIO;

- BBIPAKEHHOW YCTOMYMBOH yueOHO-TI03HABATEIbHON MOTUBALIMY U MHTEpECa K YUECHHUIO.

B cepepe pazeumusn pezynamusnvix yHUGEPCATIbHBIX YUEOHBIX 0CliCH UL 00YUAIOWUIICA
Hayuumca:

- CaMOCTOSITEIbHO aHAIM3UPOBATh YCJIOBHUS JIOCTHUKEHUS IIEIM HA OCHOBE YYETa BBIJEICHHBIX
YUHUTEJIeM OPUEHTUPOB JIEHCTBHS B HOBOM Y4E€OHOM MaTepuae;

- L[eJIeTIoIaraHuIo, BKIII0Yasi IOCTAaHOBKY HOBBIX IIeJieH, MpeoOpa3zoBaHUe MPAKTUYECKOH 3a1auu
B [103HABATENbHYIO;

- IJTAHUPOBATH ITyTU JOCTHIKEHUS TIEJIEH.

THonyuums 603MOAHCHOCMb HAYYUMBCA!

- TIpU IJITAHUPOBAHUU JOCTHIKEHUS LIETIEH CAMOCTOATENLHO U a/ICKBATHO YYUTHIBAThH YCIOBUS U
CpelCTBa UX JOCTHIKECHHS;

- CaMOCTOSITEILHO CTABUTh HOBBIC YUE€OHBIE LIETTU U 33]Ja4H.

B cghepe pazeumus noznasamenvnvix yHu6epcaibHbIX yUEOHbIX 0eCMEUIl 00yHalouuiica
Hayuumca:

- IPOBOJUTH HAOIIOIEHUS ¥ SKCIIEPUMEHT O] PyKOBOJICTBOM YUUTEIIS;

- OCHOBAM peaJIM3allMy IPOEKTHO-UCCIIEN0BATEIbCKON IEATEIIBHOCTH,

- OCYIIECTBIISATh PACUIMPEHHBIN MOUCK MHGOPMAIIUH C UCIIOJIB30BAHUEM PECYPCOB OMOINOTEK U
HMHTEPHETA.

Lonyuum 603MOHCHOCMb HAYYUMBCA

- CaMOCTOSITEJILHO MTPOBOJIUTH MCCIIEJOBAHUS HA OCHOBE MPUMEHEHHS] METOJIOB HaOJII0ACHUS U
JKCIIEPUMEHTA;

- CTaBUTH MIPOOJIEMY, apTyMEHTHPOBATh €€ aKTYaJIbHOCTb;

- OpPraHU30BaTh UCCIICJOBAHKE C LENBIO IPOBEPKU TMIIOTESBL;

- BBIJIBUI'aThb TUIIOTE3bI O CBA3AX U 3aKOHOMEPHOCTSX IIPOLIECCOB;

- JIeJaTh YMO3aKJIFOUEHMS U BBIBOJIBI HA OCHOBE apIyMEHTAIMH.



B cghepe pazeumua kommynuxamueHvix yHUBEPCANbHBIX YUEOHBIX 0ClCMEUTL 00YUaAOUUILCA
Hayuumca:

- aJIeKBaTHO HCIIOJb30BATh PEUYEBBIC CPEACTBA JJISI PEHICHUS PA3IMYHBIX KOMMYHHKATHUBHBIX
3aJla4; BJIAJIETh YCTHON U MUCbMEHHOMN PEUbIo;

- aJICKBAaTHO UCIOJIB30BaTh PeUb JIJIs IUTAHUPOBAHUS U PETYIISALUN CBOEH NEeSTeIbHOCTH;

- OpPraHU30BBIBAThH U IUIAHUPOBATH Y4EOHOE COTPYTHUYECTBO C YUUTENEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- UHTErpUPOBATHCSA B TPYIIY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJIEHCTBUE CO
CBEPCTHUKAMH U B3POCIIBLIMHU.

LHonyuums 603MOIHCHOCMb HAYYUMBCA!

- OKa3bIBaTh MOAJIEPKKY U COJAEHCTBUE TEM, OT KOTO 3aBUCHUT JIOCTUKEHUE 1IEJIM B COBMECTHOM
NeSITeIbHOCTH;

- OpaTh Ha ce0st MHULIMATUBY B OpPraHU3allii COBMECTHOTO JCHCTBHUS.

@®opMbI ¥ BUIbI Y4e0OHOH 1eATeJIbHOCTH

B nmponecce 3aHATHH BCAYIIMMHU MCTOJaMHU U TpUEMaMU OpraHu3aiuu JCATCIbHOCTHU yUalllUuXCA
SABJIAIOTCA:

— METO/I CIIyXOBOI'O BOCIIPUATHS U CIIOBECHOM Nepeaaun nHGpopMaluu;

IPUEMBI: paccKas, JeKIus, JUCKyccus, Oecena, BHICTYIIICHNUE;

— METOJl CTUMYJIUPOBAHUs U MOTHBALIUH;

IMPHUEMBIL: CO3JAHUC CUTYAllUH YCII€XA, TOOIPCHUC, BBIIIOJHCHUEC TBOPYCCKUX BaﬂaHHﬁ, CO31aHue

IpoOJEMHON CUTyalluu, IPOTHO3UPOBaHUE OyIylIel NesTeIbHOCTH, KOPPEKTHOE MPeIbsBICHUE

TpeOOBaHUH, 3aMHTEPECOBAHHOCTD PE3yJIbTaTaMU Pa0OTHI;

— MeTOoJl lepeiauu HH(OPMALUU C TOMOIIBIO IPAKTUYECKOHN e TEIbHOCTH;

MMPUEMBI: COCTABJICHUC I1JIaHA, TC3MCOB BBICTyHJIGHHﬁ, PEAAKTUPOBAHNEC, OLICHUBAHNC

BBICTYIIJICHUH, COCTABJICHHE CXEM M TaOJIuLI;

— METOJ KOHTPOJIS;

IIPUEMBI: aHAJIN3 BBICTYIUIEHUH, HAOII0A€HUS, CAMOOLIEHKA, OLIEHKA IPYIIIIbI, TECTHI,

BBICTYIIVICHUSA HaA 3aHATUAX, 3alIUTA IIPOCKTA.

@opMbI OPraHu3anum 00y4eHHs
— I'PYNIIOBBIE;

— UHJIUBHUIyaJIbHBIE;

— (poHTANIbHBIE.

®opMBI KOHTPOJIS Pe3y/JIbTATOB OCBOCHHS NPOTrPaMMBbI

@OpMBI KOHTPOJIA:
® TEeKYyLM KOHTPOJb (OLIEHKAa aKTMBHOCTHU IPU OOCYKICHMM MPOOJIEMHBIX BOIPOCOB,
pe3yJIbTAaTOB BHIMOIHEHUS IOMALIHUX 3a/1aHUi);
® TEeMaTUYECKUH KOHTPOJb (OIL[EHKa Pe3y/IbTaTOB TEMATUYECKOTIO TECTUPOBAHNUA);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3yIbTATOB BHIOIHEHUS pa3anyHbIX BapuanToB KMIMoB)

Conepxanus kypca BHeypouHoi aeareabHocTH BEIHLIECTBA (3 uaca)

HemHuoro n3 ucropun xumnn. XvMust Buepa, CEro/iHs, 3aBTpa.
BemectBo, (huznyeckue CBOMCTBA BEIIECTB.

OTnu4re YUCTHIX BEIECTB OT cMeceil. CriocoObl pa3iesieHust CMecei.
IIpakTuuyeckas padora Ne 1 «CriocoObl pa3aeneHus cmeceii».



XUMUNYECKHUE PEAKIIUMU (4 gaca)

[IpusHakn xumuyeckux peakuuid. Kmaccupukamumss XUMHUYECKHUX PEAKIUH 10 Pa3IMIHBIM
MpU3HAKAM. OJIEKTPOIUTHYECKAsT TUCCOIMAIUSA. DJIEKTPOIUTHl M HEAJIEKTPOIUThL. Peakiuu
HOHHOTO  oOMeHa.  OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  OKHcIuTenu U
BOCCTAHOBUTEIIH.

JlaGoparopnass pabdora Ne 1 «Peakius 3aMelIeHHs] MEIU KEJIE30M B PacTBOPE MEIHOTO
Kylopoca, BO0pOJia IMHKOM B PacTBOPE COJISIHON KUCIOTBI».

JlabopaTopHasi pabdora Ne 2 «Peakmus oOMeHa MEXIy KapOOHATOM KajbIlUs M COJISTHOM
KHCIIOTOHM, XJIOPUJAOM Oapusi U CEPHON KUCIOTOW», «Peakius pas3lioKeHus THAPOKCHUIA MEIu

(1.

METAJLJIBI (9 uyacoB)

XapakTepucTUKa METAJIJIOB IJIaBHBIX MOATPYII U UX COSAUHEHHM

OO6m1ast xapakTepUCTHKAa METAILIOB ri1aBHbIX noarpymm I-I1I rpymm B ¢Bs3H ¢ UX MOJOKEHHEM B
MEePHONYECKON cUcTeMe XuMuieckux anemeHToB J[.M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS
UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COSAMHEHUN METAIJIOB - IIEJIOYHBIX,
LIEJIOYHO3EMETbHBIX.

XapakTeprucTUKa MEPEXOIHBIX AIEMEHTOB — ME/IH, XKeJe3a, ATFOMUHHUS 110 UX MTOJIOKEHHUIO B
MePUOINYECKON crucTeMe XuMudeckux aneMenToB [[.1. MenzaeneeBa u 0cCOOEHHOCTSIM CTPOCHHUS
WX aTOMOB.

Meramibsl B mnpupone: pyasl YEPHBIX, LBETHBIX, JIPAarolEHHbIX METAIOB. XapaKTEpHbIE
MeTaJUIMYeCKre, (U3NUYECKHEe M XUMHUYECKHE CBOWCTBA, BHYTPEHHEE CTPOCHHE METaJlIOB.
[loHsATHE aKTUBHBIX U NACCUBHBIX MeTaILIOB. [1osib3a 1 Bpen MeTasioB JJIsl YEJIOBEKa.
DNEeKTPOXUMHUYECKUN psii HanpskeHud metawioB. Koppo3ust MeraminoB. MexaHu3m KOoppo3uu
MetaiioB. Krnaccudukamuss kopposun MetauioB. CrnocoObl  3alllUTBl  OT  KOPPO3HH.
AHTUKOppO3UiTtHbIE TOKPBITHS. CIIaBbI.

Peakuuu OBP ¢ ywyactueM MertamnoB u ux coenuHeHuil. Llemouku npespaimienuit (mo o6pasiy
oro).

IIpakTuyeckas padora Ne 2 «KadecTBeHHBIC PEaKIIUU HA MOHBI METALIIOB)

HEMETAJLJIBI (13 uacoB)

Hewmeraisl B ipupoze. Mcnons30BaHue NPUPOIHBIX PECYPCOB.

Crpoenue atoMoB HeMeTauioB. CTpoeHHMs MOJIEKy]l HemeTaioB. (Pusnyeckue CBOWCTBA
HeMmeTal1oB. COCTaB M CBOWCTBA IIPOCTHIX BEIIECTB — HEMETAJUIOB.

Psi anexTpooTpuIaTeIbHOCTH HEMETAUIOB. XUMUYECKHE CBOMCTBA HEMETAIIJIOB.

IIpakTueckass IIKaja JJICKTPOOTPULATENBHOCTH aToMoB. Hemeramnel — OKUCIUTENIM U
BOCCTAHOBUTENM. B3auMOIeHCTBUE C MPOCTHIX U CIOXKHBIX BEIIECTB.

OOmiasi xapakTepucTHKa HeMmeTauioB riaBHeIX noarpynn IV-VII rpynnm B cBsizu ¢ ux
IIOJIOKEHUEM B MEPHOAMYECKOM cHucTeME XHMMH4YecKuX »dneMeHToB JI.JMI. Menneneesa u
0COOEHHOCTSIMH CTPOEHUS UX aTOMOB.

XapakTepHble XWMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB M COCAUHEHUNW HEMETAUIOB -
raJIoreHoB, KUCI0pOo/a, Cepbl, a30Ta, Gpocopa, yriaepoia, KpeMHHUSL.

Pemrenne 3a1annii Ha COCTaBIICHHE YPABHEHUN XUMHUYECKUX PEAKIIAM.

IIpakTnyeckas padora Ne 3 «OkcnepuMeHTaIbHbIE 3aJ]a4l 110 PACIIO3HABAHUIO U TOJTYUYEHUIO
BELIECTB)»

XUMUSA U 31OPOBBE (2 uaca)

CocraB u cpeacTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TMTUEHBI, POJIb XUMUYECKUX 3HAHUHN B
TPaMOTHOM BBIOOPE ITHX CPEICTB; MOJIE3HBIE COBETHI 10 YXOIy 3a MOJIOCTHIO PTa.

OcHOBHBIE COCTABJISIONINE 30POBOTO 00pasa xu3Hu. [IpaBuia moaaepxaHus 310pOBOTo 0oOpasa
KW3HU. PoJlb XUMWYECKUX 3HAHWWA NPU AHAIM3€ B3aUMOJIECHCTBHUS OpraHM3Ma C BHELIHEH
Cpenon.



XUMHUS U DKOJIOI'US (3 yaca)

OcHoBHbIE BUIbI 3aTPA3HEHHUM aTMOC(EpPbl U UX UCTOUHUKH.

Boga. Bonma B Macmrrabax mianetsl. O4UCTKA MTUTHEBOI BOJIBI.
[TapHukoBslii 3¢ dekt, riodanbHOE NOTEIUIEHHE KIMMaTa U UX BO3MOXHBIE MOCIEICTBHSL.
O30HOBBIH CIIOH U €ro 3HaYeHUE IS )KU3HU Ha 3emiie. 3amuTa atMoc(epsl OT 3arpsi3HEHHs.
Hedtb 1 HepTenpoaykTel. HedTh Kak TommuBo. 3arpsi3HeHUsI MUPOBBIX BOJAOEMOB.

JInuHas OTBETCTBEHHOCTDH KaXJA0I0 YEJIOBEKA 3a O€30IaCHYI0 OKPYKAIOILYIO CPEAy.

TemaTuueckoe IJIaHUPpOBaHUE

Hcnoun3oBanne
Koji- | o0opynoBaHMs IeHTpa
Ne Tema 3aHATHSA BO €CTEeCTBEHHOHAYYHOI H
n/n 4acoB TEXHOJIOrHYeCKOM
HanpaBJIeHHOCTEM
«Touxka pocra»
l. BemecrBa 3

1. | HemHoro wu3 wucropum xumuu. Xumusg BYepa, JlemoHCcTpanoHHOe
CeroJiHs, 3aBTpa. o0opyioBaHue

2. | BemectBo, u3nueckue cBOMCTBA BEIIECTB.

OTnuune 4MCTHIX BewiecTB OT cMmeceid. CrocoObl
pa3aeseHusi CMECEH.

3. | Ipaktnyeckass  padora Ne 1  «CmocoObl [udposas nabopaTopust
paszeneHus cmecei. 1o XuMuu (6a30BbIi

YPOBEHb ), KOMILIEKT
nocyibl 1 000pYy0BaHUS
JUTS YYCHUYECKUX
OTBITOB ((hU3UKa, XUMUS,
OMOJI0T U ), KOMIUIEKT
XMMUYECKUX PEaKTUBOB
1. XuMHYEeCKHE PeaKIuu 4

4. | Ilpu3znaku xumuueckux peakuuil. Knaccupukanus
XUMAYECKHX PEAKIMHA IO Pa3TUYHBIM IPHU3HAKAM.

DJEeKTPOIUTHYECKAs] AUCCOLHALTHSL.

5. | DNeKTpOoNUTHI U HEINEKTPOIUTHI. Peakiiun HoHHOTO JleMoHCTpanoHHoe
oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE o0opyoBaHue
peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.

6. | JlabopatopHnasi padora Ne 1 «Peaknus 3amenieHus [Mudposas nabopaTopust
MEIM JKEeJIe30M B pacTBOpPE METHOro Kyrnopoca, 1o XUMuu (6a30BbIH
BOJIOPOJA IMHKOM B PACTBOPE COJISTHOU KHUCIOTBI. YPOBEHB), KOMITJIEKT

nocyibl 1 000pPYAOBaHUS
JUTSL YYeHTYECKIX
ombITOB ((hU3HKa, XUMUS,
OMOJI0THS ), KOMIUIEKT
XMMHUYECKUX PEaKTHBOB
7. | Jlaboparopnas padora Ne 2 «Peakuuss oOmeHa [udposas nabopaTopust

MEXIy KapOOHATOM KallbIIUSI U COJSIHOW KHCIIOTOM,
XJOpUAOM Oapusi U CEpHOM KHCIOTOW», «Peakims
paznoxxenus ruapokcuaa meau (IH)».

1o xuMu (6a30BbIi
YPOBEHB), KOMITJIEKT
nocy il 1 000PYAOBaHUS
JUTS YYeHHYECKIX
ombITOB ((hU3HKa, XUMUS,
OHO0JI0THS ), KOMIUIEKT
XMMHUYECKUX PEaKTHBOB




1. MeTtaJlIbl.

XapakTepuCTUKa METAJUIOB IJIaBHBIX MOJATPYIIT U UX
COETMHEHUN.

OO1w1ast XxapaKTepUCTHKA METAJIIIOB TJIaBHBIX
noarpyni |-l rpynn B ¢BsI3u ¢ UX N0JI0KEHUEM B
NEPUOINYECKOH CUCTEME XUMUYECKUX 3JIEMEHTOB
J.. MenpeneeBa u 0COOEHHOCTH CTPOCHHUS UX
aTOMOB.

10.

XapaKTepHLIe XUMHYECKHE CBOMCTBA IMPOCTBIX
BEILIECTB M COSANHCHUMN METAJLJIOB - MICJI0YHBIX,
ICJIOYHO3EMECIIBHBIX

JeMoHcTpaimoHHoe
o0opyoBaHue

11.

XapakTepucTuKa MepexoIHbIX FJIEMEHTOB — MEJIH,
)KeJie3a, aIIOMUHMS 110 UX MOJIOKEHUIO B
MEPUOINYECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTSM CTPOCHHS UX
aTOMOB.

12.

Meramisl B OpUpoAe: pyAbl YEPHBIX, LBETHBIX,
JParoleHHbIX METAJUIOB. XapakTepHble
MeTalIu4eckre, (u3HUecKue W XUMHUYECKHE
CBOMCTBA, BHYTPEHHEE CTPOECHUE METAILJIOB.

13.

IToHsTHE aKTUBHBIX M ITACCUBHBIX MeTaiioB. ITonn3a
1 BpCJ MCTAJIJIOB JJIA YCJIOBCKA.

14.

DNEKTPOXUMHUECKUN Psiji HAIPSHKEHUN METalIOB.
Koppo3sus Meramios. Mexanusm Kkoppo3uu
MeTauioB. Knaccudukanus Koppo3un MeTajioB.
CriocoOsl 3aIUTHI OT KOPPO3UU. AHTUKOPPO3UITHBIE
nOKpbITHs. CIiIaBhl.

KoMniiekT kosuiekium u3
CIHCKA

15.

Peakiun OBP ¢ ywactmemM MeTaluloOB M HX
coenunenuii. llemouku npeBpamieHuit (mo odpasiry
orm).

JleMOHCTpaIMOHHOE
o0opyoBanue

16.

IIpakTunyeckas padora Ne 2 «KadecTBeHHbIE
peaky Ha MOHBI METAJIOB)

Hudposas madoparopust
1o XxuMuH (6a30BbIi
YPOBEHB ), KOMILIEKT

nocyibl 1 000pYAOBaHUS

JUTSL YICHUYECKUX
ombITOB ((hU3HKa, XUMUS,
OMOJI0THS ), KOMIUIEKT
XMMHUYECKUX PEaKTHBOB

V. Hemerananl

13

17.

Hemeramnsl B mpupoie. Mcrnonb30BaHHE IPUPOIHBIX
pecypcoB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIOB.

19.

CTpOeHI/IH MOJICKYJI HCMCTAJUIOB.

20.

dusznueckre cBOMCTBA HEMETAILIIOB.

21.

CoctaB ®  CBOMCTBA  IPOCTBIX
HEMETAJIJIOB.

BEILIECTB  —

22.

P 5neKTpOOTpUIIATENBHOCTH HEMETAILIIOB.

23.

XUMHUYECKHE CBOMCTBA HEMETAJLIOB.

[Mudposas naboparopus
1o xuMuH (6a30BbIi
YPOBEHbB), KOMIUIEKT

ocyzAbl U1 000pyI0BaHUS

JUIS YYeHUYECKUX
omnbITOB ((hU3KKa, XUMUS,
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OHMOIOTHS ), KOMIUIEKT

XUMHNYCCKUX PCAKTHUBOB

24.

HpaKTI/I‘IeCKaﬂ IKajla  3JICKTPOOTPpHUATCIIbHOCTH
aTOMOB.

25.

HewmeTamisl — OKHCIUTEIN U BOCCTAHOBUTEIIH.
BSaHMOHCﬁCTBHe C ITPOCTBIMHU U CIIOKHBIMU
BCHICCTBAM.

26.

OOmast  XxapakTepuCTMKa HEMETalIOB  IJIABHBIX
noarpynn IV-VII rpynn B ¢BsI3U ¢ UX IOJIOKECHUEM
B IIEPUOJMYECKON CUCTEME XMMHMYECKHX JJIEMEHTOB
J.U. MenzaeneeBa u OCOOCHHOCTSIMU CTPOCHUS HX
aTOMOB.

217.

XapakTepHble XHMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB M COCAMHCHHWI HEMETANIOB - TaJIOTCHOB,
KHClIopojma, cepbwl, a3oTta, d¢ocdopa,
yriepona,

KPEMHWUSL.

28.

Pemenue 3amaHuMii Ha COCTaBICHME YypaBHEHUU
XMMHUYECKHX peaKIuil.

29.

IpakTnyeckas padora Ne 3 «DKcriepuMEHTaIbHbIE
3aJ]auy 10 PaclO3HABAHUIO U MTOJyYEHHIO BEIIECTBY»

Hudposas nadoparopust
1o XuMuH (6a30BBIiA
YPOBEHbB ), KOMILIEKT

MoCyZAbl U 000pyI0BaHUS

JUTSL YICHUYECKUX
ombITOB ((hU3HKa, XUMUS,
OMOJI0THS ), KOMIUIEKT
XMMHUYECKUX PEaKTHBOB

V. Xumus u 310poBbe

30.

CocraB M cCpeacTBa COBPEMEHHBIX W CTapUHHBIX
Cp€ACTB THUIUMCHBI, POJIb XHMHUUYCCKHX 3HAaHUUA B
IPaMOTHOM BBIOOPE 3TUX CPEJICTB; MOJIE3HBIC COBETHI
0 YXOJIy 32 ITOJIOCTBIO PTa.

3L

OcCHOBHBIE COCTaBIIAIOLINE 310pPOBOT0 00pasa
*u3HU. [IpaBuiia moxaep:xanus 310poBoro oopasa
KU3HU. POJIb XUMHUUYECKUX 3HAHUN ITPU aHATIU3E
B3aUMOJICMCTBUS OpraHn3Ma C BHEIIHEN Cpeloil.

V1. XumMus v dK0JI0rus

32.

OcHOBHbIE BMJIbI 3arpsi3HEHUN aTMocdepbl U UX
VCTOYHHKH.

33.

Boma. Boma B wMacmrrabax riaHerel.  OdmcTKa
HUTHLEBOU BOJEI.

34.

[MapaukoBeii  3dexT, ra0b6anbHOE MNOTEIJICHHE
KJIMMaTa U UX BO3MOXHbIE NocaeAcTBUsL. O30HOBBIN
CJIOHM W €ro 3HaueHue I KU3HHU Ha 3eMiie. 3amura
aTMocdepsl ot 3arpsisHeHus. Hepts u
Heprenponayktel. HedTh kak Tomiuso.
3arpsi3HEHUs1 MUPOBBIX BOJIOEMOB.

JluuHas OTBETCTBEHHOCTh KaXXJIOTO YeJOBEeKa 34

KOoMIJIEKT KOJUIEKIIHH 13
CITHCKa




0€30IMacHYI0 OKPYKAIOIIYIO CPEry.

Ilepeuennb pekoMeH1yeMbIX HCTOYHUKOB

1. Apckuii FO.M., lanunsa B.U. u np. «DOkonorudeckue mpoOaeMbl: 4TO MPOUCKOIUT, KTO

BUHOBAT | YTO JIENIaThy»: yaeOHoe mocobue. M., MHDITY, 1997.
2. baiikoBa B.M. Xumus nociie ypokos. B momoris mkoste. — M.: [Ipocsemnienue, 2011.
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