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|. IosscHHUTEJIBLHASA 3aNHCKA

Pabouasi nporpaMmma cocTaB/ieHa HA OCHOBe CJIeYIOIINX JOKYMEHTOB:

o OyHIaMEHTaJBHOTO SApa COAEpXKaHUS O0OIero o0pa3oBaHUMSs H B COOTBETCTBHUU C
l'ocynapcTBeHHBIM cTaHAapTOM 00IIero odopazoBanus (Mprka3 MuHHCTEPCTBa 00pa30oBaHUS U
nayku Poccuiickoit ®enepartuu ot 17.12.2010 r. Ne 1897).

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

o ®depnepanbHOro mepeyHs Y4eOHUKOB, PEKOMEHJOBAHHOTO (IOMYIIEHHOr0) MUHHUCTEPCTBOM
obOpazoBanusi W Hayku P® Kk wucnonp3oBaHUI0 B 00pa30BaTENbHOM IIpoOLEcCe B
0011e00pa3oBaTeNbHBIX YUpekaeHUuaX Ha 2024 y4eOHbIN TO/I.

e TpebOoBanuii K pe3ylbraTaM OCHOBHOTO o00mero oOpa3oBaHHs, TPEJACTABICHHBIX B
(denepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE OOIIEro 0O0pa30BaHUs BTOPOTO
MOKOJIeHUsI. B HUX Takke yYUTHIBAIOTCS UAEHU Pa3BUTUS U (POPMHpPOBAHUS YHUBEPCAIbHBIX
y4eOHBIX ACWCTBUI TSI OCHOBHOTO OOIIEro 00pa3oBaHMs.

e Meroauuecknx pPEKOMEHIAIM MHHHUCTEPCTBA TMpocBenieHus: Poccuiickonn depepanuu 1o
«Peanuzanuu  00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEH MO0 XHMHUHU C HCIOJIb30BaHMEM OOOpyaoBaHus IeHTpa «Touka pocta
(yTBepxkIeHbl pacnopsbkeHHeM MuHucTepcTBa mpocBenieHus Poccuiickoit  denepanun
Meroauueckue pekomeraaiu TP 2024 NeTB-2356-02).

[IporpamMma «XuMmHs BOKPYT Hac» JETaIM3UPYET COAECpKAHUE Kypca BHEYpPOUHOM
JeSITeTBbHOCTH, JIaeT MOIPOOHOE pacIpeieieHue YacoB M MOCIEeI0BATEIFHOCTh N3YUEHHS TEM U
pa3zienos.

JlanHasi mporpaMma npeaHasHaueHa ans ydammxcs 8-11 kmacca, mo3BoJsieT paclIUupuTh
U YIIYyOWTH Y YYalIMXcCsl MPaKTUYeCKOe MPUMEHEHHE MONYYEHHBIX TEOPETUYECKUX 3HAHUH 1O
XUMHUU.

ABTopckasi mporpamma paccuuTaHa Ha 34 yueOHbIXx yaca (1 wac B Hezemo),
OpUEHTHpPOBaHA Ha YriayOJIeHHE W paclIMpeHue 3HAHUM, Ha Pa3BUTHE TIOOO3HATENBHOCTH U
MHTEpeca K XMMHUH, Ha COBEPIICHCTBOBAaHHE YMEHUH, YUaIIUXCsl 00paIaThCsi ¢ BEIIECTBAMH.

JlaHHBIE ~ KypCc BHEYPOYHOM  JAESITENBbHOCTH MPEIyCMAaTPUBAET  DKOJIOTUYECKYIO
HaNpaBJICHHOCTh XMMHYECKOro 0Opa30BaHUs, MpPEAyCMAaTPUBAET O3HAKOMJICHHME YYAIIHUXCS C
XUMUYECKUMH aCMEKTaMH COBPEMEHHOM JKOJIOTUM U DKOJIOTMUECKUX MpodsieM (riaobambHOe
MOTEIUIEHUE KJIMMAaTa, 030HOBBIE JBIPbI, KUCIOTHBIE JOX/IHU, 3arpsI3HEHUE OKpYXKarollel cpelibl,
WCTOIICHNE TIPHUPOTHBIX PECYPCOB).

LleHHOCTh TpPOTrpaMMbl 3aKJIIOYAeTCsT B TOM, YTO Y4Yalluecs C IOMOULIbI0 KeHc —
TEXHOJIOTUH IMOJIydaT BO3MOKHOCTh IIOCMOTPETh HA PA3JIMYHbIC MPOOJIEMBI ¢ TIO3HUIINU YYCHBIX,
OLIYTHTh BECH CIIEKTP TPeOOBAHUHN K HAYUHOMY MCCIIEOBAHUIO.

AKTyaqpbHOCTh TNPOTpaMMBI B TOM, YTO OHA CO3/IaeT YCIOBHS [UIS COIHMAIBHOTO,
KyJIBTYpHOTO M  MPO(EeCCHOHAIBHOIO CaMOOIIpEJeIeHUsl, TBOPYECKOH caMopealu3aiu
JUYHOCTH peOEHKa, (QOPMHPOBAHUS XUMHUYECKOW TPAMOTHOCTH. 3HAaHUS W  YMEHUS,
HEOOXO/AMMBIE Ul OpraHM3allid HUCCIEI0BATENIbCKOW JEATEIbHOCTH, B OyIylleM CTaHyT
OCHOBOHM JIJIsl OpraHHM3aldy HAayYHO-WCCIIEAOBATEIILCKOW NESTETPHOCTH B By3aX, KOJUICIDKaX,
TEXHUKyMax H T.1.

Bce uWHHOBalMOHHBIE TMEAArOTMUECKHME TEXHOJOTMM H3HAYaJbHO CTPOSTCS HA
KOMIIETEHTHOCTHOM TOAXOAE€ M HaleleHbl B pe3ylpTaTe oOydeHHs Ha Oyaymiyro
npoEeCCUOHATIBHYIO JIEATENIbHOCTh. JlaHHOE yTBEpXKICHHE U ONpeAessieT aKTyalbHOCTb
npumenenust «Keiic — meroga» B mpakTuke obpazoBanms. Keilc — TEXHOIOTHU MPEICTaBISIOT
co0oii Tpynmy o0pa30BaTeNbHBIX TEXHOJIOTUH, METOJIOB U MPUEMOB O0yUYCHHSI, OCHOBAHHBIX Ha
pElIeHNH KOHKPETHBIX MpoOjeM, 3aaad, MO3BOJSIOT B3aMMOJEHCTBOBAaTh BCEM OOyYaroUIumcs,
BKJTFOYAs TIPETogaBaTels.

[Ipu pa3paboTke mporpaMMbl aklIEHT Jieialicsi Ha BOMPOCHI, KOTOpbIe B 0a30BOM Kypce
XMMHAU OCHOBHOHM IIKOJIBI PAacCMAaTPHUBAIOTCS HEAOCTATOYHO IOJIHO WM HE PAacCMaTpUBAIOTCS



COBCeM. 3a/laud U YNpaKHEHUs M0J00paHbl TaK, YTO 3aHATHUS 10 MX OCMBICICHUIO U PEIIECHUIO
MPOXOAAT JHO0 MapayIebHO ¢ U3Y4aeMbIM Ha YpOKaxX MaTepuasoM, JTUO0 Kak MOBTOPEHHUE yxKe
MOJTYYEHHBIX 3HAHUM.

IIpakTHyeckass 3HAYUMOCTh IMPOrpaMMbl 3aKJIIOYAETCSs B TOM, YTO C IOMOILBIO Keifc-
TEXHOJIOTUU YAAETCSl aKTUBU3UPOBATh pa3M4HbIE (DAKTOPHI: TEOPETHUECKUE 3HAHUSA MO TOMY
WIH MHOMY KypCy, NPaKTHUYECKUH OMBIT 00y4aeMbIX, MX CIIOCOOHOCTb BBICKAa3bIBATh CBOHU
MBICIIM, WJI€H, NPEJIOKEHHs, YMEHHE BBICIAYIIATh AaJbTEPHATUBHYIO TOUYKY 3pEHHs, H
apryMEHTHPOBAHO BHICKa3aTh CBOIO.

C nomombio 3TOro Merojga oOyyaroliMe IoJydyaT BO3MOXKHOCTb —IPOSIBUTH U
YCOBEPILICHCTBOBATh AHAJIMTHYECKUE M OIICHOYHBIC HABBIKM, HAYYUTHCS paboTaTh B KOMaHIE,
IIPUMEHSATh Ha IPAKTUKE TEOPETHUECKUI MaTepuall.

HoBu3Ha naHHON mporpaMMmbl 3aKIIOYAaeTCs B BO3MOXXHOCTH H3YYEHHUS YYaITUMHUCS
HOBBIX TE€M, HE pacCMaTpUBacMbIX MPOrpaMMOil IpeaMeTa, C IOMOILBIO POOIEMHO-
CHUTYaTHBHOTO OOY4YEHHsS C HCIOJb30BAHUEM KEWCOB. OTO IMO3BOJIIET CTPOUTH OOydeHHe
ydamuxcs 9 KIaccoB € y4eTOM MAaKCHUMAJIbHOTO MNPHONMKEHHMS NpeIMeTa XUMHH K
MPAKTUYECKON CTOPOHE )KU3HH.

Leap kypca: pacmupeHue u yriyoieHne 3HaHU 1o MpeaMETy, CO3aHNe BOCIIUTHIBAIOIICH
cpelbl, 00ecreynBaroIeii aKTUBU3AIMIO UHTEIJIEKTYalbHBIX HHTEPECOB YUAILIUXCS B CBOOOIHOE
BpEMs, pAa3BUTHE 3JI0POBOM, TBOPYECKH PACTYyLIEH JMYHOCTH, TOATOTOBIECHHOM K



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

3amayu Kypca:
1. dopmupoBaHue NO3UTUBHON CAMOOLIEHKH, CAMOYBAKEHHUSL.
2. ®opMupoBaHNE KOMMYHUKATHBHON KOMIETEHTHOCTH B COTPYJHHYECTBE:
— YMEHHE BECTH JHAJIOT, KOOPAUHUPOBATh CBOM JAEUCTBUS C ICHCTBUSIMU ITAPTHEPOB IO
COBMECTHOM JIEATCILHOCTH;
— CHOCOOHOCTH JOOPOXKENTATEIBHO U YyTKO OTHOCUTHCS K JIFOSIM, COIIEPEKHUBATH;
— (hopMUpPOBaHHE COITUATIBHO a/IEKBATHBIX CIIOCOOOB MOBECHUSI.
3. ®opMupoBaHuE CIOCOOHOCTH K OpraHU3aLUU JEITETLHOCTH U YIPABICHUIO €0:
— BOCIIUTaHME 1IEJICYCTPEMIIEHHOCTH U HACTOMYUBOCTH;
— (hopMHUPOBAHKE HABBIKOB OPraHU3aMH Pab0UYero MpOCTPaHCTBA M PALIMOHAIBHOTO
UCIOJIb30BaHUS pab0OYero BpeMEeHH;
— (hopmupoBaHUE YMEHUS CAMOCTOSITEILHO U COBMECTHO IIJIAHUPOBATh JI€ATEIbHOCTh U
COTPYAHUYECTBO; — (POPMUPOBAHUE YMEHHSI CAMOCTOSITEIIbHO U COBMECTHO IIPUHUMATh
peLeHus..
4. ®opMHUPOBaHUE YMEHHUS PELIATh TBOPUECKHUE 3aJaUH.
5. @opmupoBaHue ymMeHus padbotars ¢ nHpopmanuen (coop, cucTeMaTu3alus, XpaHeHue,
UCII0JIb30BAHUE).

Il. [Inanupyemble pe3yJibTaThbl 0CBOCHHS COAEP/KAHUA Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMH SBISIOTCS:
- 8 YeHHOCMHO-0PUEHMAYUOHHOU cghepe: TyBCTBO TOPAOCTHU 32 POCCUHCKYIO HAYKy, OTHOIICHHE
K TPYZy, LeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpyooesoli cghepe. TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY AajbHeMIIe o0pa3oBaTeNbHON
TPaeKTOpHUHU;
- 6 noznasamenvHoU cghepe: MOTHBALUS YUCHHUS, YMEHHE YIPABIATh CBOECH IO3HABATEIHHOMN
JEeATEbHOCTH.

IIpenmMeTHBIMHU pe3yJbTATAMHU OCBOSHUS MPOTPAMMBI SBIISIOTCS:
- 8 nO3HABaMeNbHOU cepe:
OTHCHIBAThH IEMOHCTPAIIMOHHBIE U CAMOCTOSTENHHO MPOBEACHHBIE XUMHUYECKHE IKCIIEPUMEHTHI,
KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SBIICHUS;
JlaBaTh ONpPE/EICHUS U3YYCHHBIX TOHATHI;
OIHMCHIBATH M PA3INYaTh U3YUYCHHBIC BEIIECTBA, IPUMEHSIEMBIC B TIOBCETHEBHOM KH3HHU;
CTPYKTYypUPOBATh U3YYCHHBIN MaTepUal U XUMUUYECKYIO HHPOPMAIIUIO, TIOTYYSHHYIO U3 IPYTHUX
HUCTOYHHUKOB;
JIeaTh BHIBOJIBI 1 YMO3AKITIOUEHHUS U3 HAOJIOICHHI;
0e30macHO 00paImaTbCsi BEMIECTBAMH.
- 8 mpy0o08oli cghepe:
IUIAHUPOBATh W OCYIIECTBJIATH CAMOCTOSITEIBHYIO PAa0OTy IO IMOBTOPEHUIO W OCBOCHHIO
TEOPETUYECKOM YaACTH,
TUTAHUPOBATH U TIPOBOJIUTH XUMHUYECKUH 3KCTICPUMEHT; MCIIOIh30BaTh BEIIECTBA B COOTBETCTBUN
C MX TIpeHA3HAYCHUEM U CBOMCTBAMH.
- 8 YeHHOCMHO - OPUEHMAYUOHHOU chepe:
aHATTM3UPOBAThH u OIICHWBaTh  TIOCTEJACTBUS UIS  OKPYXKAIOIICH cpepl
OBITOBOM U
MIPOU3BOJICTBEHHON  JIEATEIHPHOCTH YelIOBEKa.
- 8 cihepe bezonacHoCmu HCU3HEOEeSMENbHOCIIU:
OKa3bIBaTh MEPBYIO TOMOIIb TPU OTPABICHUSAX, OXKOraX M APYTUX TpPaBMax, CBA3AHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.



MeTtanpeaMeTHbIMH pe3yJIbTATAMH SBIISIOTCS:
- YMEHHeE ONPEAEsATh CPeICTBA, FTEHEPUPOBATh UI€U, HEOOXOIUMBIE JISl UX pealu3allu;
- BIIQJICHHE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESATENBHOCTH: U3MEpPEHHE,
Ha0II0/IeHNe, SKCIIEPUMEHT, YueOHOe UCCIIEIOBAHMUE;
- YMEHUE ONPEEATh eI U 33a/la4u JIeITeIbHOCTH, BRIOUPATh CPECTBA peallu3alluu 1N U
MPUMEHSTh UX Ha MPAKTHKE;
- MCIIOJIB30BATh PA3IUYHbBIC HICTOYHHUKH IS MOTYICHHSI XUMUYECKON NHPOpPMAIIHH.

OcBoeHue MporpaMMbl BHEYPOUHOM IEATEIBHOCTH 00YYarOIIMMHUCS [TO3BOJIHUT MOJIYUYUTh
CJIEIYIOIIME PE3YNIbTATHI:

B cepepe pazsumusa nuunocmuvix yHu8EpCcanbHbIX y4eOHbIX 0elCMEUIL 8 DAMKAX:
Koenumuenoco komnonenma 6yoym cgpopmuposanul.

- JKOJIOTMYECKOE CO3HaHUE, MPU3HAHUE BBHICOKOW IIEHHOCTH YXU3HU BO BCEX €€ IMPOSIBICHUSX;
MIPAaBUJI MIOBE/ICHUS B UPE3BBIYAWHBIX CUTYaIUSX;

- OCHOBBI COLMAIBHO-KPUTHYECKOTO MBIIUICHHUS, OPHEHTAIMSI B OCOOEHHOCTSIX COIHMAJIbHBIX
OTHOIIIEHNH U B3aUMOAEHCTBUI.

HeamenvHocmnoeo komnonenma 6y0ym cpopmuposamul:

- YMEHHUE BECTH JUAJIOr HAa OCHOBE PABHOMPABHBIX OTHOIICHUW U B3aUMHOTO YBXKCHUS U
TIPUHSATUS;

- YCTOMYMBBIN IMO3HABATEIbHBIA HHTEPEC W CTAHOBJCHHE CMbICI000pasyromeil (GpyHKuuu
MO3HABATEIHHOTO MOTHBA;

- FOTOBHOCTB BbIOOpa PO HIIBHOTO 00pa30oBaHMsI.

LlenHocmmno2o u SMOYUOHAILHOLO KOMNOHEHMO8 Oy0em chopMuposana.

- MOTPEeOHOCTH B CAMOBBIPAKEHUH U CaMOpeaIn3alui, COIMATbHOM MTPU3HAHUH.
OOyuaronuiicst HOTYIUT BO3MOXKHOCTD IS (HOPMUPOBAHHMS:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIUTAHHUIO;

- BBIPAKEHHOW YCTOMUYMBOI yueOHO-TI03HaBATEIbHON MOTUBALIMY M HHTEpEca K YUEHHIO.

B cepepe pazeumusn pezynamusnix ynugepcanbHuix yuedoHbIX Oelicmeuil 00yuaroujuiica
Hayuumca:

- CaMOCTOSITEIbHO aHAJIM3WPOBATh YCJIOBHUS JTOCTHUKEHUS IIEJIM HA OCHOBE YYETa BBIJEICHHBIX
YUUTEJIeM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHae;

- [eJIeToaraHuio, BKIF0Yas MOCTAaHOBKY HOBBIX IleNiel, mpeoOpa3oBaHue MPaKTUUECKOM 3a1auu
B [103HABATENbHYIO;

- IJTAHUPOBATH MTyTU JOCTHIKEHUS TIEIEH.

Honyuums 603MOAHCHOCMb HAYYUMBCA!

- TIpU IJITAHUPOBAHUU JOCTHIKEHUS LIeTIEH CAMOCTOATENFHO U a/ICKBATHO YYUTHIBAThH YCIOBUS U
CpelICTBa UX JOCTHIKECHHS;

- CaMOCTOSITEIHHO CTABUTh HOBBIC YUCOHBIE 1IETTH U 33Ja4H.

B cepepe pazsumusa noznasamensvnvix ynugepcanbHplX yueOHbIX 0elicmeuil 00y4arouuiics
Hayuumca:

- IPOBOJUTH HAOTIOICHHS ¥ SKCIIEPUMEHT O] PYKOBOJICTBOM YUUTEIIS;

- OCHOBaM peal3aliy MPOEKTHO-UCCIIeI0BATENbCKON JIeATeTbHOCTH;

- OCYIIECTBISITh PACHIMPEHHBIN MOUCK NHGOPMAITUH C UCIIOJIb30BAHUEM PECYPCOB OMOIHOTEK U
WHTEpHETA.

Llonyuum 603M0ACHOCMb HAYUUMBCA

- CaMOCTOSITEIHHO MPOBOAUTH MCCIICIOBAHUS Ha OCHOBE IPUMEHEHUSI METOIOB HAOIIOJICHUS U
JKCIIEPUMEHTA;

- CTaBUTH MIPOOJIEMY, ApTyMEHTHPOBATh €€ AKTYAIbHOCTb;

- OPraHU30BaTh UCCIIEIOBAHUE C IIEJIbIO POBEPKU TUTIOTE3bL;

- BBIJIBUTATh TUIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- JIeJaTh YMO3aKJIIOUEHHS U BBIBOJIbI HA OCHOBE apryMEHTAIUH.



B cepepe pazeumua KomMMyHUKamueHbIX YHUGEPCANbHBIX YUEOHBIX 0eliCMEUIl 00yUarOuuiica
Hayuumca:

- aJIeKBaTHO HCIIOJb30BATh PEUYEBBIC CPEACTBA JJISI PEHICHUS PA3IMYHBIX KOMMYHHKATHBHBIX
3a/1a4; BJIAJIETh YCTHON U MHUCbMEHHOMN PEUbIo;

- aJICKBAaTHO UCIOJIB30BaTh PeUb JIJIs IUTAHUPOBAHUS U PETYIISALUN CBOEH NeSITeIbHOCTH,

- OpPraHU30BBIBATH M TUTAHUPOBATH Y4EOHOE COTPYTHUYIECTBO C YIUTEIIEM U CBEPCTHUKAMU;

- CTPOUTh MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HMHTETPUPOBATHCS B TPYMNNY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aMMOJIEUCTBHE CO
CBEPCTHHUKAMHU U B3POCIIBIMH.

Lonyuums 603MOIHCHOCMb HAYUUMBCA.

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

- OpaTh Ha ce0st MHULIMATUBY B OpPraHU3al[ii COBMECTHOTO JCHCTBHUS.

111 ®opmbl ¥ BUABI YUEOHOI 1eATeJIbHOCTH

B mponecce 3aHATHH BCAYIIMMU METOJaMH1 U IMMIPpUEMaMU OpraHu3alun JCATCIbHOCTH yUallluXCAa
SABJIAIOTCA:

— METO/I CIIyXOBOI'O BOCIIPUATHUS U CIIOBECHOM Nepeaayn nHGpopMaIuu;

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

— METOJl CTUMYJIUPOBAHUs U MOTHBALIUH;

IMPHUEMBIL: CO3JAHUC CUTYAllUHN YCII€Xa, TOOIPCHUC, BBIITIOJIHCHUEC TBOPUYCCKUX SaI[aHI/Iﬁ, CO31aHue
IpoOJEMHON CUTYyalluu, IPOTHO3UPOBaHUE OYyylIel e TeTbHOCTH, KOPPEKTHOE MpebsBICHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTD PE3yJIbTaTaMU PaOOTHI;

— MeTOoJ1 lepeiaun HH(OPMAIMU C TOMOIIBIO TPAKTUYECKOHN e TEIbHOCTH;

MMPpUEMBI: COCTAaBJICHUC I1JIaHA, TC3HCOB BI)ICTyrIJ'IeHI/II\/JI, PEAAKTUPOBAHNEC, OLICHUBAHWEC
BBICTYIIJICHUH, COCTABJICHHE CXEM M TaOJIuII,

— METOJ KOHTPOJIS;

IIPUEMBIL: aHAJIN3 BBICTYIUIEHUH, HAOII0A€HUS, CAMOOIIEHKA, OLIEHKA IPYTIIbI, TECTHI,
BBICTYIIVICHUSA HaA 3aHATUAX, 3alIUTA ITPOCKTA.

®opMbl OpraHu3anvu 00yYeHus :

— IPYIIOBBIE;
— UHAUBUIYAIbHBIC;

— (poHTANIbHBIE.

IV ®opMbI KOHTPOJIS Pe3yJIbTATOB OCBOEHHSI IPOrPaAMMBbI

@DopMBI KOHTPOJIS:
® TEKYUIM KOHTPOJb (OIIEHKAa aKTUBHOCTU MPU OOCYXIAEHHH MPOOJIEMHBIX BOIPOCOB,
PE3yJIbTaTOB BBIIIOJHEHUS TOMAIIHUX 3aJaHHi);
® TEMaTU4ECKHIl KOHTPOJb (OLIEHKA PE3YIbTaTOB TEMAaTHYECKOI'O TECTUPOBAHUS);
® UTOTOBBII KOHTPOJIb (OLIEHKA PE3YJIbTAaTOB BBIOJHEHUS pa3nudHbXx BapuaHToB KMIMoB)

V Coaep:xaHusi Kypca BHEYPOUHOIi 1eSITeJIbHOCTH

BELIECTBA (3 uaca)

Hewmuoro u3 uctopun xumuu. XuMHs BYepa, CEroHs, 3aBTpa.
BemectBo, (hu3nyeckre cBOKWCTBA BEIIECTB.

OTirumne YUCTHIX BEIIECTB 0T cMeceil. CIocoObI pa3/iesieHus cMecei.
IIpakTuyeckasi padora Ne 1 «CriocoOsI pa3iesieHUsT CMECEI.



XUMHUYECKHUE PEAKIINU (4 vaca)

[Mpu3naku xuMmuyeckux peakiuil. Knaccupukamus XUMHUECKHMX pEakUHUid MO pPa3IHuHBIM
MpU3HAKAM. OJIEKTPOJIUTHYECKAsT IUCCOLMALUA. ODJIEKTPOIUTBl M HEJJIEKTPOIUThL. Peakuuun
HOHHOTO  oOMeHa.  OKHCIMTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  Okuciurenu |
BOCCTAaHOBUTEIH.

JlabopaTtopHasi padora Ne 1 «Peakuus 3amelieHusi MEAM KEJIe30M B PaCTBOPE MEIHOIO
KYII0poca, BOAOPO/Ia LMHKOM B PACTBOPE COJITHOM KHCIIOTBI.

JlabopaTopuasi padora Ne 2 «Peakuus oOMeHa MeXIy KapOOHATOM KabIUs U COJSTHOU

KHCIIOTOM, XJIOPUAOM Oapusi U CEpPHON KUCIOTOM», «Peakius pas3iiokeHus THAPOKCUAA MEIU
(ID)».

METAJLJIBI (9 yacoB)

XapakTepuCTHKa METAJIJIOB IVIaBHBIX MOATPYII U UX COSAUHEHUN

OO6mrast xapakTepUCTHKAa METAILIOB ri1aBHbIX noarpymm I-I1I rpymm B ¢Bs3H ¢ UX MOJOKEHHEM B
MEPHONIECKON CUCTeMe XUMUYecKkuXx aneMeHToB J[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHUS
UX aTOMOB.

XapakTepHbIE XUMHYECKHE CBOWCTBA ITPOCTHIX BELIECTB U COEAMHEHUI METAJIOB - IIEJIOYHBIX,
LIEJIOYHO3EMETbHBIX.

XapakTepucTrKa NEPEXOIHBIX JIEMEHTOB — ME/IM, JKEJI€3a, AIFOMUHHUS 110 UX TOJ0KECHHIO B
MEePUOINYECKON crucTeMe XuMudeckux anemenToB [[.1. MenzaeneeBa u 0cCOOEHHOCTSM CTPOCHHUS
UX aTOMOB.

Meramibl B npupone: pyapl YEPHBIX, LBETHBIX, JPArolE€HHBIX METaUIOB. XapaKTepHbIE
METaJUIMYeCKre, (U3NUYECKHEe M XUMHUECKHE CBOWCTBA, BHYTPEHHEE CTPOCHHE METaJlIOB.
[loHsiTHE aKTUBHBIX U MACCUBHBIX METAILIOB. [10s1b3a 1 Bper MeTasuioB JIJ1s YeJIOBEKa.
DNEeKTPOXUMHUYECKUN psii HanpshkeHud metauioB. Koppo3us metamnoB. MexaHu3sM KOppO3HH
MetauioB.  Kmaccudukanus koppo3uu  MetamioB. CrnocoObl  3aliUThl  OT  KOPPO3UH.
AHTUKOppO3UiTtHBbIE TOKPBITHS. CIIaBbI.

Peakunu OBP ¢ ywyactueM mertamnoB W ux coenuHeHuil. llemouku mpespaiienuii (mo odpasiy
oro).

IpakTuyeckas padora Ne 2 «KadecTBeHHBIE pEaKIIA HAa HOHBI METAJIOBY

HEMETAJLJIBI (13 yacoB)

Hewmeraisl B mpupoze. Mcnonb30BaHue NPUPOIHBIX PECYPCOB.

CrpoeHne aromoB HeMmeTaiioB. CTpoeHUss MOJIEKYd HeMeTauioB. (Pusnueckue CBOMCTBA
HeMeTai1oB. COCTaB M CBOWMCTBA MPOCTHIX BEIIECTB — HEMETAJUIOB.

Psn 5nekTpooTpULIaTEIbBHOCTH HEMETAUIOB. XUMUYECKHUE CBOMCTBA HEMETAIIIOB.

[IpakTnueckas IIKaja dJIEKTPOOTPULATENBHOCTH aToOMOB. Hemeramnel — OKucnurenn u
BOCCTAHOBUTENU. B3aMMOIEUCTBHUE C IPOCTBIX U CIIOKHBIX BEILECTB.

OOmast xapakTepuCTHKa HEMeTalsioB IaBHBIX mnoAarpynn IV-VII rpynm B cBi3M ¢ uX
MOJIO)KEHUEM B TEPUOJUYECKON cucTteme xumuyeckux isnemeHTtoB J[.M. MenneneeBa wu
0COOEHHOCTSIMH CTPOCHUS UX aTOMOB.

XapakTepHble XHWMHYECKHE CBOMCTBA NPOCTBIX BEIIECTB W COCAUHEHUN HEMETAUIOB -
raJIoreHoB, KUCIIOpOJa, Cepbl, a30Ta, pocopa, yriaepoia, KpeMHHUSL.

Pemrenne 3a1annii Ha COCTaBIIEHHE YPABHEHUN XUMHUYECKUX PEAKIIMM.

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

XUMUSA U 31OPOBBE (2 uaca)

CocraB u cpelicTBa COBPEMEHHBIX M CTAPUHHBIX CPEACTB TUTHEHBI, POJIb XUMHUYECKUX 3HAHUU B
IPaMOTHOM BBIOOpE ATHX CPEICTB; MOJE3HBIE COBETHI MO YXOAY 3a MOJOCTHIO pTa.

OCHOBHBIE COCTaBJISIOIIUE 3I0POBOTO 00pa3a xu3HH. [IpaBuiia moaaepkanus 370poBOTO 0Opasa
KU3HU. PoJIb XMMHUYECKMX 3HAHWW NPU aHAINW3€ B3aMMOJCHCTBHS OpPraHM3Ma C BHEILIHEU
Cpenon.



XUMUS M DKOJOTUS (3 uaca)

OcHOBHBIE BU/IbI 3arpsA3HEHUI aTMOC(EpBl M UX UCTOYHHUKH.

Bona. Boma B macirradax ruranetsl. OU4UCTKA TUTHEBOM BOIBI.
[TapuukoBsii 3¢ dekt, riodanbHOE MOTEIUIEHHE KIMMaTa M HUX BO3MOXHBIE MOCIEICTBHSL.
O30HOBBIH CJION W €ro 3HaUYCHUE IS )KU3HU Ha 3emuie. 3amuTa aTMocephl OT 3arps3HEHHUS.
Hed1s 1 HepTenpoaykTel. HedTh Kak TOmmmBo. 3arps3HeHHsI MUPOBBIX BOAOEMOB.

JInyHas OTBETCTBEHHOCTh KaXKJIOTO YEJIOBEKA 32 0€30IaCHYI0 OKPYIKAIOIIYIO CPENy.

VI TemaTuveckoe MJIaHMPOBaHUeE

Hcnouab3oBanue
Kou- 000py10BaHNS LIEHTPA
Ne €CTeCTBEHHOHAYYHOM H
n/n Tema sansirus Bo TeXHOJIOTHYeCKOi
4acoB .
HANPaBJIEHHOCTeM
«Touka pocta»
l. BemecrBa 3

1. | Hemuoro w3 wucropuu XuMHH. XHUMHS Buepa, JleMoHCTpanmonHoe
CEro/IHs, 3aBTpa. 00opyoBaHue

2. | BemectBo, pu3nueckue cBOMCTBA BEIIECTB.

Otnuune 4uCTBIX BemiecTB OT cMmeceil. CrnocoOsl
pas3eNeHus CMecen.

3. | lIpaktuueckas  padora Ne 1  «CrocoObr Ludposas mabopatopus o
paszeNeHus CMeceii». XxuMuH (6a30BBIH yPOBCHB),

KOMILIEKT TTOCYABI
000pyI0BaHUS JIsI
YYEHUYECKHUX OIBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB
1. XuMHYeCKHe peakuuu 4

4. | Ilpu3naku xumuueckux peakuuii. Knaccupukamms
XUMHUYECKUX pEeaKUUd MO pa3INyHBIM MpPU3HAKAM.

DIEKTPONIUTHYECKAs TUCCOLIMALINS.

5. | DAEKTPOIUTHI U HEIJEKTPOIUTHI. Peakiinu HOHHOTO JIeMOHCTpaIOHHOE
obmeHa. OKUCITUTENHHO-BOCCTAHOBUTEIHHBIE 00opyioBaHue
peakuu. OKUCITUTENN U BOCCTAHOBUTEIH.

6. | JIaGoparopHasi pa6ora Ne 1 «Peakmusi 3aMenIeHAS Ludposas nabopatopus o
MEM JKEIE30M B PACTBOPE MEIHOIO KYIOpOCa, XumuH (6a30BbIi YPOBEHE),
BOJIOPO/Ia IIMHKOM B PacTBOPE COJITHOM KHCIIOTBDY. KOMIUICKT ITOCYAbI K

000pyIOBaHUS JTsI
YUYEHUUYECKHUX OINBITOB
(busuka, xumusi,
OMOJIOTHSI ), KOMIUIEKT
XUMUYCCKUX PCaKTHBOB
7. | JIaGoparopHass padora Ne 2 «Peakumst oOMeHa [udposas naboparopus o

MEXJy KapOOHAaTOM KaJIbLUsl M COJSIHOM KHCJIOTOH,
XJOpUAOM Oapusi U CEpHOM KHCIOTOM», «Peakmus
paznoxenus rugpokcua meau (Ih».

xumuH (6a30BBIN YPOBEHB ),
KOMIUIEKT MTOCY/bI U
000pyIOBaHUS JTSI
YYEHUUYECKUX ONBITOB
(buzuka, Xumusi,
OMOJIOTHSI ), KOMIUIEKT
XMMHYECKIX PEaKTHBOB




1. MeTtanibl.

XapakTepUCTUKA METAIUIOB IVIABHBIX MOATPYIII U UX
COETMHEHUN.

OO1w1ast XxapaKTepUCTHKA METAJIIIOB TJIaBHBIX
noarpyni |-l rpynn B ¢BsI3u ¢ UX NOJI0KEHUEM B
NEPUOINYECKOH CUCTEME XUMUYECKUX 3JIEMEHTOB
J.. MenpeneeBa u 0COOEHHOCTH CTPOCHHUS UX
aTOMOB.

10.

XapaKTepHLIe XMMHYECKHE CBOMCTBA IMPOCTBIX
BEILIECTB M COSAMHCHUMN METAJLIOB - MICJI0OYHBIX,
ICJIOYHO3EMECIIBHBIX

JleMOHCTpaloHHOE
00opyIoBaHMe

11.

XapakTepruCTUKA MTEPEXOAHBIX AIEMEHTOB — MEJIH,
JKere3a, allFOMUHUS T10 MX ITOJIOKEHHIO B
MEPUOINYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTSM CTPOCHHS UX
aTOMOB.

12.

Meramisl B OpupoAe: pyAbl YEPHBIX, LBETHBIX,
JParoleHHbIX METAJUIOB. XapakTepHble
MeTalu4eckne, (u3Mueckue U~ XUMHUYECKHe
CBOMCTBA, BHYTPEHHEE CTPOECHUE METAIIJIOB.

13.

IloHsTHE aKTUBHBIX M IACCUBHBIX MeTauioB. Ilomn3a
" BpCa MCTAJJIOB IJIA YCJIOBCKA.

14.

DNEKTPOXUMHUYECKUN Psiji HAPSLDKEHUN METaIlIOB.
Kopposus Metannos. MexaHusm KOppo3uu
MeTauioB. Knaccudukanus Koppo3un MeTajioB.
CriocoOblI 3aIMThI OT KOPPO3UH. AHTUKOPPO3UIHBIE
OKpbITHs. CIiyIaBhl.

KoMmiekT koymiexuuii u3
CIIHCKa

15.

Peakiumn OBP ¢ ywactmem MeTauioB M UX
coequHenuil. llenouku npespaieHuil (mo odpasiy
oro).

JleMOHCTpallIOHHOE
o0opynoBaHue

16.

IIpakTnyeckas padora Ne 2 «KadecTBeHHbIE
peaky Ha MOHBI METAJLIIOB)

Hudposas maboparopus 1o
XuUMHH (6a30BBIN YPOBEHB ),
KOMIUIEKT MTOCY/IbI U
o0opynoBaHus AJis
YYEHUYECKUX OMBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEAKTHBOB

V. Hemeramabl
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17.

Hewmeramnsr B mpupoze. Mcnosnb3oBaHne NpUPOAHBIX
pecypcoB.

18.

CTpOCHI/IC aTOMOB HEMCTAJIJIOB.

19.

CtpoeHus MOJIEKY]l HEMETaJLIOB.

20.

duznueckue cBONCTBAa HEMETAIIIOB.

21.

CoctaB ®  CBOMCTBA  IPOCTBIX
HEMETAJIJIOB.

BEIIECTB  —

22.

Psan QJICKTPOOTPULATCIIBHOCTU HEMETAJIJIOB.

23.

XHUMHUYECKHUE CBOIICTBA HEMETAJIJIOB.

Iudposas mabopaTopus 1Mo
xuMuH (0a30BbIi YPOBEHB),
KOMIUIEKT ITOCY/bI U
o0opynoBaHUS st
YYEHUUYECKUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT




XUMHUYCCKUX PEAKTUBOB

24.

HpaKTI/I‘-ICCKaH MKajla  3JICKTPOOTPHUIATCIIbBHOCTH
aTOMOB.

25.

Hemerainsl — OKMCIUTENN U BOCCTAHOBUTEIH.
B3anMozeincTere ¢ IpoCTbIMU U CII0KHBIMU
BELIECTBAM.

26.

OO0mass XapakTepuCTHKa HEMETa/NIOB  TJAaBHBIX
noarpynn [V-VII rpynm B ¢BA3U ¢ UX MOJO0KEHUEM
B MEPUOJUYECKON CUCTEME XUMHUYECKUX 3JIE€MEHTOB
JI.1. MenneneeBa U 0OCOOEHHOCTSIMUA CTPOCHHS HX
aTOMOB.

21.

XapakTepHble XMMUYECKHE CBOWCTBA MPOCTHIX
BEUIECTB M COEAMHEHHI HEMETaJIOB - TaJIOTeHOB,
Kucimopona, cepsl, aszorta, ¢ocdopa,
yraieponaa,

KpEMHUSL.

28.

Pemenne 3aIlaHI/II71 Ha COCTaBJIICHHC ypaBHCHI/Iﬁ
XUMHNYCCKHUX peaKHHﬁ.

29.

IpakTuyeckas padora Ne 3 « DKCriepuMEHTaIbHbIE
3aJ]auy 10 PaclO3HABAHUIO U MTOJYYEHHIO BEIIECTBY»

Hudposas maboparopus mo
xumuH (0a30BBINA YPOBEHB ),
KOMIUIEKT ITOCY/bI U
o0opymOBaHUS IS
YYEHUUYECKUX OIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMUYCCKUX PCaKTUBOB

V. Xumus u 310poBbe

30.

CoctaB M CpelIcTBa COBPEMEHHBIX M CTapMHHBIX
CPEIACTB TUTHMEHBI, pOJb XHMHWUYECKUX 3HAHUH B
IrPaMOTHOM BbIOOpE ATUX CPEJICTB; MOJIE3HBIE COBETHI
10 YXOJy 3a IOJIOCTBIO PTa.

3L

OcCHOBHBIE COCTaBIIAIOLINE 310POBOT0 00pasa
xu3HU. [IpaBuiia moanep:xanus 310poBoro oopasza
KU3HU. POJIb XUMHUUYECKUX 3HAHWI NIPU aHAIIU3E
B3aUMOJICMCTBUS OpraHn3Ma C BHEIIHEN Cpesoi.

V1. XumMus v dK0JI0rus

32.

OcHOBHbIE BHJIbI 3arpsi3HEHUN aTtMocdepbl U UX
HCTOYHUKH.

33.

Boma. Boma B wMacmrabax twra”Hetsl. OQuucTka
IHUTHEBOU BOJIBI.

34.

[TapaukoBblli  3(dekT, T1IodanbHOe MOTENIeHNue
KJIIMaTa U UX BO3MOXHBIE MOCaeACTBUSA. O30HOBBIN
CIIOM W ero 3HaueHue JUId )KU3HU Ha 3emJe. 3aiuTa
atMocdepsl ot 3arps3Henus. Hepts u
HedTenpoaykTel. HedTh Kak TOMIMBO.
3arps3HEHUsI MEPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTh KaXJOTO 4YEJIOBEKa 34|
0€30I1aCHYI0 OKPYXKAIOILYIO Cpeny.

KOMIUIEKT KOJUIEKIIMN U3
CIIICKa
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