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|. IlosicHHTeJabLHAas 3aNHCKA

[Iporpamma «XuMHSI B OKCHEPUMEHTE» JACTANM3HPYET COJACp)KaHUE Kypca JOMOJHUTEIBHOTO O00pa3oBaHMs, JaeT HoapoOHOe
pacripesielieHie YacoB U MOCJIEI0BATEIIEHOCTh U3YYCHHS TEM U Pa3JIEeIIOB.

1.1. HanpaBieHHOCTH

JlaHHBI KypC JTOTIOJHUTEIBHOTO 0Opa30BaHUsS MPEIyCMaTPUBAET €CTECTBEHHOHAYYHYIO SKOJIOTHYECKYIO HAINPaBIEHHOCTh XMMHUYECKOTO
o0Opa3oBaHus, MPEIyCMAaTPUBACT O3HAKOMIICHHE YYaIUXCsA C XUMHUYECKAMHU AacleKTaMH COBPEMEHHOW AKOJOTHH M JKOJOTHYECKHX MpoOieM
(rmo6anpHOE TOTEIIICHHE KIIMMaTa, 030HOBBIE JIBIPBI, KUCIOTHBIE IO/, 3arpsi3HEHNE OKPYKAOIIEH Cpelibl, NCTOIICHUE PUPOTHBIX PECYPCOB).

LleHHOCTH TIPOTPaMMBI 3aKTIOYAETCS B TOM, YTO Y4aIIHecs C TOMOMIbIO KEHC — TEXHOJOTHH IOJydaT BO3MOYKHOCTh MOCMOTPETHh Ha
pa3nuyHble TPOOJIIEMBI C TIO3WIMU YYEHBIX, OIIMYTUTh BECh CIEKTp TpeOOBaHWI K HAydHOMY HCCIENOBaHMIO. lIporpaMMa COOTBETCTBYET
YIIIyOJICHHOMY YPOBHIO.

1.2. AKTyaJIbHOCTb, leJarornyeckas 1ejiecooopa3HoCThb

AKXTyanbHOCTh TIPOTPaMMBI B TOM, YTO OHA CO3AeT YCJIOBHUS Ui COIMAIBHOTO, KYJIBTYPHOTO M MPO(ECCHOHATEHOTO CaMOOTPEICTICHHS,
TBOPYECKOW caMOpeai3aliy JTHYHOCTH peOEHKa, POPMUPOBAHUS XUMUYECKON TPAMOTHOCTH. 3HAHUS U YMEHHS, HEOOXOAUMBIE JUTS OpraHU3aluu
WCCIIEIOBATENILCKOM JEATENBHOCTH, B OYAyIleM CTaHyT OCHOBOW JUIsl OpPraHM3aliid HAayYHO-WCCIIEAOBATENbCKON JEATENhHOCTH B BY3aX,
KOJUIeKaX, TEXHUKYMax | T.JI.

1.3.01auunTeIbHbIE 0COOEHHOCTH, HOBH3HA

Bce MHHOBalMOHHBIE NMEJArorM4ecKue TEXHOJIOTMM H3HAYalbHO CTPOSITCA HAa KOMIIETEHTHOCTHOM IOJXOJE M HAlleJIEHbl B peE3ylbTaTe
oOyuyeHus Ha OyAylyl0 IPO(EeCCHOHAIBHYIO AEATENbHOCTb. JJaHHOE yTBEpKIEHHUE U OIpeieNIsieT akTyalbHOCTh puMeHeHus «Kelic — metona» B
npakTuke oOpas3oBaHus. Kelic — TEXHOJOrMM NpPENCTaBIAIOT COOOW rpymiy oOpa3oBaTEIbHBIX TEXHOJOIMH, METOJOB U NMPUEMOB OOydeHUS,
OCHOBAHHBIX Ha PELICHUH KOHKPETHBIX ITPO0OJIEM, 3a1a4, MTO3BOISIOT B3aUMOJICHCTBOBATh BCEM 00YJaIOLIUMCs], BKIIFOYask IPENo1aBaTels.

HoBu3Ha naHHON HporpaMMbl 3aKiIHOYaeTCs B BO3MOXKHOCTH HM3Y4YEHMs Y4YallMUMMCA HOBBIX TE€M, HE paccMaTpHUBAaEMbIX MPOrpaMMOMN
IpeaMeTa, ¢ HOMOILIBIO MPOOJEMHO-CUTYaTUBHOTO OOYY€HHsI C UCIOJb30BAaHHUEM KeiCOB. DTO MO3BOJIAET CTPOUTh OoOydeHue ywamumxes 8-11
KJIACCOB C YYE€TOM MaKCUMAaJIbHOI'O IPUOIMKEHUS NTpeIMeTa XMMUHN K IPAKTUYECKO CTOPOHE )KU3HU.

[Mudposas naboparopus NOTHOCTbIO MEHAET METOJIUKY U COJAEPKAHUE SKCIIEPUMEHTAIBHON JEATENbHOCTH U PEIIAET BbIIIECIEPEUNCICHHbIE
npobnemsl. [lIMpokuil CHEKTp IAaTUYMKOB IO3BOJSET YYallMMCS 3HAKOMUTBCS C HapaMeTpaMM XHMHUYECKOIO SKCIEpUMEHTa He TOJIbKO Ha
KayeCTBEHHOM, HO M Ha KoJM4YecTBEeHHOM ypoBHe. Llu¢poBas naGoparopus MO3BOJSET BECTU UIUTEIbHBIA HKCIEPUMEHT Jake B OTCYTCTBUE
HKCIEPUMEHTATOpPA, @ YaCTOTa UX U3MEPEHUH HENOABJIACTHA YEJIOBEYECKOMY BOCIIPHUATHIO.

1.4. ean
JlaHHBIN Kypc MOApazyMeBaeT pACUIMpEeHHE W YriIyOlieHHWEe 3HAaHWUW MO MpEeIMETy, CO3JIaHHWE BOCIMTHIBAIOLICH Cpefbl, oOecreunBaromen
AKTUBU3AIMIO MHTEIJICKTYalbHBIX MHTEPECOB yJalllUXCsl B CBOOOJHOE BpeMs,  Pa3BUTHE  3/J0pPOBOM, TBOPYECKH  paACTYIIeH  JUYHOCTH,
MOATOTOBJICHHONW K KU3HEJCSITENFHOCTH B HOBBIX YCIOBHSX, CIIOCOOHOM Ha COIMAILHO 3HAYUMYIO MPAKTUYECKYIO NEeSTENbHOCTD, PeaTu3allnio
T0OPOBOHUECKUX HHUIIMATUB.



1.5. 3apaum kypca:
1. ®opmupoBaHu€E NO3UTUBHON CAMOOLIEHKH, CAMOYBaXKEHHUSI.
2. ®opMupoBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH B COTPYIHHUYECTBE:
— YMEHHE BECTHU AMAJIOT, KOOPIMHUPOBATH CBOU JEMCTBUS C AEUCTBUSMHU APTHEPOB IO COBMECTHOM JEATENbHOCTH;
— cnocoOHOCTH T00pOKETATETHHO M YYTKO OTHOCHUTBCS K JIIOSIM, CONIEPEKUBATD;
— (opMHUpPOBAHKE COIIMATBLHO aJIEKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMupoBaHUEe CIOCOOHOCTH K OPTaHU3aLUH JICITEIHHOCTH U YIIPABJICHUIO €IO:
— BOCIIMTaHUE LIEIEYCTPEMIIEHHOCTU 1 HACTONUNBOCTH;
— (popMupoBaHUE HABBIKOB OPraHU3alluy paboyero NpoCTPaHCTBA U PALIMOHAILHOTO MCIIOJIb30BaHMs pab0vyero BpeMeH!;
— (popmMupoBaHUE YMEHHSI CAMOCTOSITEIbHO U COBMECTHO IUIAHUPOBAThH AESTEIBHOCTh U COTPYAHMUYECTBO; — (HOPMHUpPOBAHHE YMEHHUS
CaMOCTOSITEIBHO M COBMECTHO IPUHUMATh PELICHHUS.
4. ®opMUpOBaHNE YMEHUS PELIaTh TBOPUECKHE 3a]1auU.
5. @opmupoBaHue ymeHus pabotath ¢ nHpopMalmei (coop, cucTemMarusalys, XxpaHeHHe, UCIO0Ib30BAHUE).

1.6.Axpecat nporpaMmmsl

JlanHasi mporpamMma TpenHa3HadyeHa Ui ydammuxcs 8-11 KiaccoB, MO3BOJISET PACHIMPUTh W YIUIYOHTh y YYAIIUXCS MPAKTUYECKOE
MIPUMEHEHHE MTOTYYCHHBIX TEOPETUUECKUX 3HAHUHI M0 XUMUHU.

1.7 O6beM nporpaMMbl U peKUM 3aHATHI
ABTOpCKasi mporpamMma paccuutaHa Ha 35 dacoB (1 uwac B Hememo) B 8-9 kmaccax m 35 uwacoB (1 gac B Hememio) B 10-11 kimaccax,
OpHEHTHUPOBaHA Ha YIIyOJICHUE W pacUIMpeHNe 3HAHUI, HA pa3BUTHE JIIOO03HATEIFHOCTH U MHTEpeca K XUMUH, Ha COBEPIICHCTBOBAHUE YMECHUI
yUaIuxcst 00paIaThCsi ¢ BEIIECTBAMH.

1.8. ®opMbI U MeTObI OPraHU3aNUN 00Pa30BATEIBLHOIO Mpolecca
[Ipu pa3paboTke mporpaMMbl akLEHT JeNlajcs Ha BOMIPOCHl, KOTOpble B 0a30BOM Kypce XHMHUU OCHOBHOM HIKOJIBI paccMaTpUBAIOTCA
HEZ0CTATOYHO TMOJHO WJIM HE PAacCMaTPUBAIOTCS COBCEM. 3a/laud M YIPaXHEHUS MOJ00paHbl TaK, YTO 3aHATHUS IO UX OCMBICICHHUIO U PELICHUIO
MPOXOJIAT JINOO MapayljIeNIbHO ¢ U3Y4aeMbIM Ha YPOKaX MaTepHalioM, TMO0 KaK MOBTOPEHUE YK€ MOTy4YeHHBIX 3HAHUH.

[IpakTHyeckas 3HaYMMOCTh MPOTPaMMbl 3aKIHOYAETCS B TOM, YTO C MOMOIIBIO KEHC- TEXHOJOTMH YIAaeTCi aKTUBU3HPOBATH Pa3IMUYHBIC
(bakTOpbI: TEOPETHUECKUE 3HAHUSA 110 TOMY WJIH HHOMY KYpCY, IPAKTHUECKUN OTBIT 00y4aeMBbIX, KX CIOCOOHOCTh BBICKa3bIBaTh CBOU MBICIIH, UJIEH,
MpeI0OKEHHUs, YMEHUE BBICTYIIATh aJbTEPHATUBHYIO TOUKY 3pEHUs, U apIYMEHTHPOBAHO BHICKA3aTh CBOIO.

C momo11I0 ATOro MeTo1a 00yJaroNIKe MoTydaT BO3MOKHOCTh MPOSIBUTH M YCOBEPIICHCTBOBATH aHAIMTUYECKHE U OI[CHOYHBIE HABBIKH, HAYYUTHCS
paboTaTh B KOMaH e, MPUMEHSThH Ha MPAKTUKE TEOPETHUECKUN MaTepual. B mpoiiecce 3aHATHI BEAYIIMMH METOIaMHU M TPHEMaMU OpraHU3aIiH
NESATENbHOCTH YUAIIUXCS SABIISIFOTCS:

— METO/I CITyXOBOTO BOCIIPUSITHS U CIIOBECHOM Mepeaauyu HHPOpMAIUH; IPUEMBI: pacckas, JeKIHs, JUCKyccus, Oecena,

BBICTYILICHHUE;



— METOJ CTUMYJIMPOBAHUSI U MOTUBALIUU;

MPUEMBI: CO3/IaHHWE CHUTYAllMH YCIIeXa, MMOOIIPEHHE, BHITIOJTHCHHE TBOPYECKUX 3aJlaHUM, CO3JaHHE MPOOJIEMHON CHUTYallMH, MPOTHO3HMPOBAHUE
OyaylIeH esTeNbHOCTH, KOPPEKTHOE MPEIbIBICHNE TPEOOBAHHIA, 3aMHTEPECOBAHHOCTD PE3yIbTaTaMH PaOOTHI,

— METOJI Iepeadur HHPOPMAITUHU C IIOMOIIBIO0 IPAKTHYECKOH JIeATEIILHOCTH;

MIPUEMBI: COCTaBJICHUE TIJIaHa, TE3UCOB BBHICTYIUICHUM, PEIaKTUPOBAHUE, OIIEHUBAHKUE BHICTYIICHUM, COCTABJIEHUE CXEM M TaOJuIl;

— METOJl KOHTPOJI;

MIPUEMBI: aHAJIU3 BBICTYIUICHUH, HAOIIOICHUSI, CAMOOIICHKA, OLIEHKA IPYIIIbI, TECTHI, BRICTYIUICHUS HA 3aHATHUSX, 3aIIUTA IPOCKTA.

®opMBI OpraHu3aluu 00yICHHS .
— IPYIIIOBBIE;

— WHJIUBUJTyaJIbHBIC;

— (ppoHTANILHBIE.

1.9. OxxkupaemMsble pe3yJibTaThl

JInyHOoCTHLIMHU pe3yJbTaTaMM SABJIAIOTCA:
- 8 YEHHOCMHO-0PUEHMAYUOHHOU c¢hepe: TyBCTBO TOPJOCTH 32 POCCHIICKYIO HAYKY, OTHOIICHHE K TPYY, IIEJIEyCTPEMIICHHOCTh, CAMOKOHTPOJIb U
CaMOOIICHKA;
- 8 mpyoosoil cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEHIIEH 00pa3oBaTeNbHON TPACKTOPHUH;
- 8 NO3HABAMENbHOU Chepe: MOTHBALWS YYCHUS, YMCHUE YIPABISITh CBOCH MO3HABATEIHLHOW JEATEITHHOCTH.

IIpenMeTHBIMU Pe3yJIbTATAMH OCBOCHUS POTPAMMBI SIBJISTIOTCSL:
- 8 NO3HABAMENBLHOU chepe:
OIHMCBIBATH JIEMOHCTPAITMOHHBIC H CAMOCTOSITEIILHO MPOBEICHHBIC XUMUYECKUE SKCIICPUMEHTHI; KIIACCH(PHUIIMPOBATH H3yYCHHBIE O0OBEKTHI U
SIBIICHHSI,
JIaBaTh OINPEICIICHHS U3YUYECHHBIX TTOHSATHIA;
OIKCBIBATH M Pa3InyaTh N3yYCHHBIC BEIIECTBA, IPHMEHSIEMbIC B IIOBCEIHEBHOW )KU3HU; CTPYKTYPUPOBATh U3YUYCHHBIN MaTepHUal i XMMUYECKYIO
UHPOPMAIIHIO, TIOTYUYECHHYIO U3 APYIHX UCTOUHUKOB;
JIeTIaTh BBIBOJIbI M YMO3AKIIFOUCHHS U3 HA0II0ICHUI; 0€3011aCHO 00paIiaThCs BEECTBAMHU.
- 6 mpy0osolu cepe:
TUTAHUPOBATh U OCYIIECTBIISITH CaMOCTOSITENbHYIO PAa0OTy IO MOBTOPEHHI0O M OCBOCHHMIO TEOPETHYECKOW YacTH,
TUTAHUPOBATH U IPOBOAUTH XUMUYECKUH IKCTIEPUMEHT; UCIIOIh30BaTh BEIIECTBA B COOTBETCTBUHU C MX MPEIHA3HAYCHUEM U CBOMCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU Chepe:
aHAITU3UPOBAThH u OLICHUBATh  MOCJEJICTBUA Ui  OKpY)Karolien cpebl OBITOBON U MPOU3BOJCTBEHHON AESITETbHOCTH
YeNoBEKa.



-8 cqbepe 0e30nacHOCMU HCUZHEOeSAMEIbHOCMIL
OKa3bIBaATh IICPBYIO IMOMOINb IIPU OTPABJICHHUAX, OXKOTaX W JAPYTUX TpaBMax, CBA3AHHBIX CBGH_IGCTBaMI/II/IHaGOpaTOPHLIM OGOPYI[OBaHI/ICM.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM SIBJISIFOTCS:
- YMEHHE OTPEIEIATh CPEACTBA, TEHEPUPOBATH UCH, HEOOXOAUMBIC IJISl X peaTH3allui;
- BJIQJICHUE YHUBEPCAJIbHBIMU €CTECTBEHHOHAYUHBIMU CMOCOOAMU JIEATEILHOCTU: M3MEpeHue, Habt0IeHne, SKCIIEPUMEHT, yueOHOe
HCCIIEIOBAHUE;
- YMEHHE ONPEISNIATh IeJI U 3aJa49H JCSITeILHOCTH, BEIOUPATh CPEIICTBA peaTn3allii [EIH U IPUMEHSATh UX Ha IPAKTHKE;
- HCIIOJTB30BATh Pa3IMIHBIC UCTOYHUKH JUTSI TIOTYICHHSI XUMUYECKON HHPOPMALIUH.
OcBoeHMe MpoTrpaMMbl  YICHHUKAMHU TTO3BOJIUT MOJTYYUTh CIECIYIONINE PE3YIbTATHI:

B cepepe pazsumua auunocmuvix ynusepcanvHovlx yueOHbIX 0elicm Ul 6 PAMKAX:

Koenumuenozo komnonenma 6yoym cgpopmuposanul:

- 9KOJIOTHYECKOE CO3HaHWE, NMPU3HAHUE BBICOKOW IIEHHOCTH U3HU BO BCEX €€ IMPOSIBJICHUAX; IPABUII MOBEJCHUS B UpE3BbIUAHHBIX CUTYAIIHUSIX;
- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIIJICHHS, OPUEHTAIMsI B OCOOEHHOCTAX COLMAIbHBIX OTHOIIEHUN U B3aUMOAEHCTBUM.
Heamenvnocmuozo komnonenma 6yoym cghopmuposambi:

- YMEHHE€ BECTH MOl Ha OCHOBE PAaBHOIPABHBIX OTHOIIEHHH W B3aMMHOTO YBA)KEHMSI U TPUHATHS,

- YCTONYMBBIH TMO3HABATENbHBIH MHTEPEC U CTAHOBJIEHHE CMBICIO00pasyromie (QyHKIUU MO3HABATENbHOTO MOTHBA;

- TOTOBHOCTH BbIOOpA PO HIHLHOTO 00pa3oBaHMsL.

LlenHocmHo20 U SIMOYUOHANLHO20 KOMNOHEHMO8 Oy0em cpopmuposana:

- MOTPeOHOCTh B CAMOBBIPAXEHUH U CaMOPEaIN3allii, COIIMaTIbHOM Mpu3HaHUU. O0yJaromuiics MOIyYUT BOZMOXKHOCTD JJIst
dhopmupoBaHuUS:

- TOTOBHOCTH K CaMOOOpa30BaHUIO U CaMOBOCIIUTAHHIO;

- BBIPQXKEHHOM yCTONUMBOM yueOHO-103HABATEIbHON MOTHBAIIMY U MHTEpeca K YUCHHUIO.

B cghepe pazeumus pecynamugnvlx yHugepcaibHoviX y4eOHbIX Oeilcmaeuil 00yuarouuiica

Hayyumca:

- CaMOCTOSTEIbHO aHAJU3UPOBATH YCIOBHS JOCTHXKEHUS 1€ Ha OCHOBE yuYeTa BbIJECIIEHHBIX YUUTEIEM OPUEHTHPOB JACHCTBUSA B HOBOM
y4eOHOM MaTepuare;

- LeJIernoaraHuio, BKIK0Yas MOCTAaHOBKY HOBBIX IIeJIeH, MpeoOpa3zoBaHUE MPAKTUYECKOM 3a/1aul B MO3HABATENIbHYIO;

- IJTAHUPOBATH MYTH JIOCTHKECHUS ENeil.

THonyuums 603MONCHOCNb HAYYUMBCA:

- MpHU IUIAHUPOBAHUU JOCTUKEHUS LIeJIeH CAMOCTOSTEIbHO U aIEKBaTHO YYUTHIBATh YCIOBUS U CPEJICTBA UX JOCTUKEHUS,

- CaMOCTOSATEILHO CTaBUTh HOBBIE YUEOHBIC IIENTH U 331a4H.

B cepepe pazsumua noznasamenvhvix yHugepcanbHulX yueOHbIX OCUCHEUIl 00YUarOuWuIicA
Hayuumca:



- POBOIUTH HAOIOJICHHSI 1 SKCIIEPUMEHT T10]] PYKOBOJACTBOM YUUTEIIS;

- OCHOBaM peaJTM3alMi TPOEKTHO-UCCIIEIOBATEILCKON JEATEIbHOCTH;

- OCYIIECTBIISITh PACIIUPECHHBIN MOUCK WH(POPMAITUH C UCIIOJIE30BAHUEM PECYPCOB OMOIMOTEK U MHTEPHETA.
Tonyuum 603MOMCHOCIb HAYUUMBCA:

- CaMOCTOSITeIILHO MTPOBOJANTH MCCIICIOBAHUS HA OCHOBE MPUMCHCHHSI METOJIOB HAOIIOJCHUS M SKCIICPUMEHTA,
- CTaBUTH MPOOJIEMY, apTYMEHTUPOBAThH €€ aKTyaIbHOCTb;

- OpPraHU30BaTh UCCIIEIOBAHHE C LIETBIO IPOBEPKU IHITOTE3HI;

- BBIJIBUTATh THITOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX IIPOIIECCOB;

- JIeNIaTh YMO3aKIIFOUSHUS W BBIBOJIBI HA OCHOBE apTyMEHTAIINH.

B cepepe pazsumua kKommyHuKamueHvIX YHUBEPCAILHBIX YUEOHBIX OCliCMEUIL 00YHalouiUILcA

Hayuumca:

- aJIeKBaTHO MCIIOJB30BAaTh PEUYEBBIC CPEACTBA JJIA PEIICHHUS PAa3TMYHBIX KOMMYHUKATHUBHBIX 3a7a4; BJIAJIETh YCTHOW U MUCHBMEHHOU PEYbIO;
- aJIEKBATHO MCIIOJIK30BATh PEUb JIJIs INTAHUPOBAHUS U PETYJISAIIUNA CBOEH JIEATEITHHOCTH;

- OPraHU30BbIBATH U TUIAHUPOBATH YIEOHOE COTPYIHHUYECTBO C YUUTEIIEM H CBEPCTHUKAMH;

- CTPOHWTHh MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHNUE;

- HMHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOHTH MPOIYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMH M B3POCIBIMHU.

Honyuums 603MOHCHOCb HAYYUMBCA:

- OKa3bIBaTh MOJAJECPKKY U COJAECUCTBUE TEM, OT KOTO 3aBUCUT JTOCTHKEHHUE LIETTH B COBMECTHOM e TENIbHOCTH;

- OpaThb Ha ceOst MHUIMATHBY B OpraHU3aI[i COBMECTHOT'O JICHCTBUSL.

1.10 ®opMbI 1 MeTOABI KOHTPOJISI

Dopmuposanue UKT-komnemenmuocmu 00yuaroujuxcs

Y4eHUK HAYyYUTCS:

- WUCMOJB30BaTh pPa3Hble MPHEMbl MOMCKa MHPOPMALMM HA IMEPCOHAJIHLHOM KOMIIBIOTEPE B 00pa30BaTEIbLHOM IPOCTPAHCTBE C HCIOJIB30BAaHUEM
o6opynoBaHus U(PPOBOH JabopaTopuu;

- HCTIOJIb30BaTh Pa3jIMYHbIe CIIOCOOBI XpaHEHUS U BU3yalu3auu HHGopMaIuy, B TOM ducie, B rpadudeckoii popme

dlopmupommue KomMnemenmuocmu 6 ooacmu onbtmno-akcnepumeumaﬂbuoﬁ u npoekmnoﬁ oessmenbHoCmu

YueHuk HAaY4YUTCA IINIAHUPOBATH WU BBIIIOJIHATDH yqe6Hoe HCCICOOBAHUEC U y‘Ie6HHﬁ IMPOCKT, UCIIOJIb3YA O60py,Z[OBaHI/IC, MOACIN, METOAbI, IIPUCMBI,
aJICKBATHBIC PICCJ'ICI[y@MOﬁ HpO6J’ICMC.

Y4aeHuk MOJIYYUT BO3MOXHOCTL HAYYUTHCSA CAMOCTOSATCIIBHO 3aAyMbIBATb, INNIAHUPOBATH W BBIIOJHATH yqeGHoe HCCICIOBAHUC, y‘le6HHI>i u
COIMATBHBIN IMPOCKT IO CCTGCTBCHHOHay‘IHOﬁ HaIpaBJICHHOCTHU.

Yuem pezynomamoe eneypounoii deamenvnocmu
Dopmbl U NEPUOOUUHOCMb KOHMPOTIA



Bxoonou konmpons IPOBOANUTCS B Havajie yueOHOTO roJia sl IPOBEPKH HAYaIbHBIX 3HAHUH U YMEHHH 00yJaromuxcs.

Texywuti KOHmMpPOIbL TIPOBOJAUTCS HA KaXKIOM 3aHATHH B (pOpMe Me1arorn4eckoro HaOJtoJCHHUS.

Tecmosbiti KOHMPOL OCYIIECTBISAETCS 10 OKOHUYAHUH U3YUEHUS KaXKJI0T0 pasjena.

IIpomedxcymounas ammecmayus TPOBOANUTCS B KOHIIE ydyeOHOTO roja B (opMe 3amuThl MPOEKTa,NO3BOJSET MPOBECTH aHAIU3 PE3yJbTaTUBHOCTH
OCBOCHHMSI OOYYAIOIIMMUCS OCHOB OIIBITHO-3KCIIEPUMEHTAIBHOM M TMPOCKTHOM JEATEIbHOCTH JIaHHOTO Kypca BHEYPOUYHOUM JI€ATEITbHOCTH
«IKCIIEPUMEHTAIIbHASI XUMUSD.

Kpumepuu ouenxu pe3ynomamog 0C60eHUsL NPOPAMMBL KypCa

Pabora oOyuaromuxcsi OLIEHHBAETCS 1O TPEXYPOBHEBOMW IIKaJie, MPEANOJIaralolled Haludue CIEAYIOIMNX YPOBHEHW OCBOCHHSI MPOTrPaMMHOTO
Marepuana: BbICOKHI, CPETHUIN, HU3KHIA.

Boicokuii ypoBeHb: 00yJaromuics JIEeMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTENIbHOW JAESITEIBHOCTH,
MPOSIBIISICT MHUITUATUBY, HE MPOIYCKAET 3aHATHS 0€3 YBaXUTEIbHON MPUYUHBI, TEMOHCTPUPYET BHICOKUM YPOBEHb 3HAHUN M KOMIIETCHIIHH, BllaJICeT
Ha BBICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B X0/1€ U3YUEHHUS MPOTPAMMBI YMEHUSIMU U HaBBIKAMH;

Cpeanunii ypoBeHb: OOYYAIONIMIICS JIEMOHCTPUPYET OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTh B 00Opa30BaTEIbHON NEATEIHLHOCTH, MPOSBIISIET
XOpOIIMM ypOBEHb 3HAHWW WM KOMIETEHIIMH; WHHUIIMATHUBBI HE TPOSIBISIET, HO CIOCOOCH TOJJIEPKHBATh WHHUIMATOPA B TMpEjiaraeMoM II0Jie
JEATEIIbHOCTH, B IOCTATOYHOM CTEMEHHU BJIAJIEET MOJTY4a€MbIMH B X0OJI€ H3y4ECHUS TPOTPAMMBI YMEHUSIMHU U HaBbIKAMU;

Huskuii ypoBeHb: 00YyJarOIIMIiCS EMOHCTPUPYET HEIOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 0Opa30BATEIHHOU JESTEIBHOCTH,
MOCEIIAET 3aHATHS OT Cydasl K CIydaro, TOKa3bIBaeT YJAOBJICTBOPUTEILHBIN YPOBEHb 3HAHUM M KOMITETCHIIMM, B 1IEJIOM C1a00 BIIAJIEET MOTydac MBIMH
B XO/JI€ U3YyYEHHUSI TPOTPaMMbl YMEHUSIMU U HABBIKAMU.

111. Kommuiexc oprann3andoOHHO-TIEIATOTHYECKHX YCJIOBUI

3.1. YyeOHbIii j1an

8-9 ki1acenl

Ne HaumenoBaHue yueOHOTo MOyJst KosindectBo yacoB dopma
Bceero Teopus IIpakTuka INPOMEXKYTOYHOH
aTTeCTalluu
1 Y4eOHbIH MOYNIb IEPBOTO MOJYTO U 16 6 10 3a4er
2 Y4eOHbI MOYJIb BTOPOT'O MOJTYTOAUS 18 11 7 Hrorosslii
IPOEKT




8-9 knaccer
(35 yacoB B roj, 1 yac B HezleN10)

Ne HanmenoBanue pa3nesoB U TeM Bcero yacos KousmnuecTBo yacos
Teopernueckue IIpakrnueckue

1 | IlepBoHayasibHbl€ XUMUYECKHUE MTOHATHUSI. 6 2 4
2 | Kucnopon. Bomopo. 5 2 3
3 | Boxa. PactBopsr. 5 2 3
4 | KonmmaecTBeHHBIC OTHOIIICHUS B XUMHH. 3 2 1
5 | OCHOBHBIE KJIACCHl HEOPTAaHMUECKUX COCTMHECHUM. 9 4 5
6 | Crpoenue atoma. [lepuoamaeckuii 3akoH U 3 3 -

MIePHOINIECKAst CHCTEMA

xuMmudeckux anemenToB .. Menneneena.
7 | CtpoeHue BemecTB. XUMUYECKasl CBS3b. 3 2 1
8 | [IpoMexyTrodyHas UTOTOBAs aTTECTAIIUS 1 3anuTa NpoeKTOB

Wrtoro 35 17 \ 18

10-11 kaacest
No HaumenoBanune yueOHOTO MO YIS KonuuecTBo yacon dopma
Bcero Teopus IIpakTuka IPOMEKYTOYHOU
aTTecTaluu
1 Y4eOHBIN MOYJIbL IEPBOTO MOJTYTOTUS 16 6 10 3a4eT
2 Y4yeOHbI MOIYTb BTOPOTO MOJTYTOAUS 18 5 14 UTOTOBBINA
MPOEKT
10-11 knaccsl
(35 yacoB B roj, 1 yac B HeJeNIO)
Ne HanMenoBaHnue paszienoB u Tem Bcero uacos KomnnuecTBo yacos
Teopernueckue [Ipaktuyeckue

1 | Xumudeckue peaxiiuu. 5 2 | 3




2 | Kucnopon. Bomopon. 1 1

3 | Hemeramns! IV - VII rpynn 1 ux coeiuHeHHSI. 12 4 8

4 | MetaJuibl M UX COCIMHEHHUSL. 7 2 3)

5 | IlepBonayanbHbIe CBeACHUS 00 OPraHUIECKUX 9 3 6
BEIIECTBAX.

6 | [IpoMexxyTOUHAst UTOTOBAs ATTECTAIHUS 1 3amuTra NpoOeKTOB
Hroro 35 11 \ 24

3.2. Conep:xanue padoueii mporpaMmsl

IlepBoHayajbHbIe XHMHYECKHE MOHATHUS

[Ipeamer xumuu. Tena u BemiecTBa. OCHOBHBIE METOJIBI TIO3HAHUS: HAOIIO/IEHNE, U3MEPEHHUE, IKCIIEPUMEHT. DU3NUEeCKe U XUMUUYECKHE
sBieHus. Yncteie BemecTBa U cMecH. CriocoObl pasneneHus cmeceit. Atom. Mostekyna. XUMHUUYECKH AIEeMEHT. 3HAKH XUMUYECKUX AJIEMEHTOB.
[Ipocthie u cnokHble BemiecTBa. BaneHTHOCTh. 3aKOH TMOCTOSIHCTBA COCTaBa BellecTBa. XuMudeckue ¢opmyinbl. MHpaekcbl. OTHOCUTENbHAS
aTOMHAsl U MOJIEKYJIIpHas Macchl. MaccoBasi 01 XMMHYECKOTO 3JIEMEHTa B COCAMHEHHUH. 3aKOH COXPAaHEHUs MAcChl BEHIECTB. XUMHUYECKHUE
ypaBHeHus. Koadurmentsl. YcnoBus u mpu3Haku

MPOTEKaHUsI XUMHYECKUX peakirii. Mok - eMHMIa KOJTMYecTBa BeniecTra. MoJisipHas macca.

Kucsopoa. Bogopon

Kucnopon - xumuueckuit snemMeHT U npocroe BemecTBo. O30H. CoctaB Bo3ayxa. PU3MYECKHE M XMMHUYECKHE CBOWCTBA KHUCJIOpOAA.
[Tonyyenue u npuMeHeHue kuciaopoaa. TemmoBoit a3¢dexT xumuueckux peakuuit. [ToHsTHE 00 9K30- M YHAOTEPMUUYECKUX peaknusx. Bomopon -
XUMUYECKUN 3JIEMEHT U MPOCTOEe BemecTBo. Du3nUeckrue U XUMHUUYECKHE CBOMCTBa Bomoposa. [lomyuenue Bogopoaa B madoparopuu. [lomydeHue
BOJIOpOJIa B IIPOMBININICHHOCTH. [IpuMeHnenne Bogopoaa. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. KauecTBeHHbBIE peaKIlMu Ha ra3000pa3HbIe
BelecTBa (KUCI0po 1, BoAopo ). O0beMHbIC OTHOLIECHHUS Fa30B MPH XUMHYECKUX PEaKIIHSIX.

Bona. PactBopbl

Boaa B mpupoae. KpyroBopoT Boabl B pupojie. PU3nyYecKre U XMMUYECKUE CBOMCTBA BOJbI. PacTBOpbl. PacCTBOPpUMOCTD BEIIECTB B BOJIE.
Konuenrpanus pactBopoB. MaccoBas J10Jis1 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEeHN I

Oxcuppl. Knaccudukanus. Homenknatypa. @dusnueckue cBOMCTBA OKCUIOB. XUMUYECKHE CBOMCTBA OKCHAOB. [lomydyenune u npumMeHeHue
okcuoB. OcHoBanus. Knaccudukanus. Homenknarypa. ®usnueckue cBoiictBa ocHoBaHuil. [lomydyenue ocHoBaHMil. XHUMHUYECKHE CBOMCTBA
ocHoBaHui. Peakrus nedtpanuzamun. Kucnotsl. Knaccuduxanus. Homenknatypa. ®usnueckue cBoiicTBa KUCHOT. [lonydeHue U mpUMEHEHHE
KHCTOT. XUMUYECKHE CBOMCTBAa KHCIOT. WHaukatopsl. M3MeHeHue OKpacku HMHIUKATOpOoB B pasnuyHbix cpenax. Comu. Knaccuduxarms.
Homenknarypa. ®@usnueckue cpoiictBa coiieid. [lonmydenue u npuMeHeHue colieii. XUMHYECKHE CBOWCTBA cosied. ['eHeTnueckas CBSI3b MEXKIY
KJlacCaMHM HEOpraHuueckux coenuHeHuil. [Ipobnema OGe30MacHOr0 MCHONB30BaHUS BEIIECTB M XUMHYECKUX PEAKIMil B MOBCETHEBHOUW >KHU3HHU.
TokcuuHbIe, TOPIOYKE U B3PBIBOONACHBIE BEIIECTBA. bhITOBAst XUMHUUYECKAsi TPAMOTHOCTb.



CTpOCHI/Ie aTromMma. Hepuo;mqecmlii 3aKOH H nMepuoauviecKast CHCreMa XuMH4Y€CKUX 3JICMECHTOB I[.I/I. MenaeeeBa

CrpoeHue aToma: s,1po, SHEpreTHueckuii ypoBeHb. CocTas s/ipa aromMa: IpOTOHBHI,
HeWTpoHsl. HM3oronsl. Ilepuonmuecknii 3akon J[.M. Menneneesa. Ilepuoanueckas cucrema xumuudeckux sieMeHToB .M. Menneneesa.
OuU3nYEeCKUil CMBICII aTOMHOTO (ITOPSAIKOBOT0) HOMEpPAa XMMHUUYECKOTO 3JIEMEHTA, HOMEpa IPpyIIbl U Nepuoia nepuoandeckoil cuctemsl. CTpoeHue
SHEPreTUYECKUX YPOBHEW aTOMOB NepBbIX 20 XMMUYECKUX 3JIEMEHTOB nepuoanyeckoil cucremsl J.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB XMMHYECKHUX JIEMEHTOB U UX COCIMHEHUI Ha OCHOBE IMOJIOKEHUA B iepuoanyeckon cucreme .M. MeHnneneeBa u CTpoeHHs aToma.
3nauenue [lepuoauueckoro 3akona J{.M. Menaeneesa.

Crpoenne BelecTB. XMMHYECKAs CBS3b

DNEeKTPOOTPULIATENBHOCTh aTOMOB XMMHUYECKHMX 3J1eMEeHTOB. KoBajeHTHas XuMmMudeckas CBs3b: HemoJigpHass U mnoJigpHas. [lonstue o
BOJIOPOJTHOM CBSI3M M €€ BIUSHUM Ha (PU3MYECKHE CBOMCTBA BelleCTB Ha npumMepe BoJbl. MoHHas cBsi3b. Mertaminyeckass cBsi3b. TUIBI
KPUCTAIJIMYECKUX pELIEeTOK (aTOMHas, MOJIEKYJsIpHasi, WOHHAs, METaJulnyecKas). 3aBUCHMOCTh (U3NYECKUX CBOWCTB BELIECTB OT THIA
KPUCTAJUTMYECKOM PEIIETKH.

XuMHYecKHe peakuuu

[Tonatne o cxkopocTH XMMUYECKON peakuuu. DakTopsl, BIAUSAIOIIAE HA CKOPOCTh XMMHMUYECKOW peakuuu. [loHATHE O KaTamuzarope.
Knaccudpukanuss XMMHYECKUX peaklMil MO pa3iMyHbIM MpPU3HAKaM: YHCIY M COCTAaBY MCXOJHBIX M MOJIYYEHHBIX BEUIECTB; U3MEHEHHIO
CTENEHEH OKHCIEHHS aTOMOB XMMHUYECKHMX DJJEMEHTOB; IOTJIOIICHUID WM BBIICICHUIO SHEPIUU. OJNEKTPOJUTHYECKAs JUCCOLMALINSL.
OneKTpoauThl U HeaneKTpoauThl. Monbl. Katnonsl u annonsl. Peakiuy noHHOTO oOMeHa. YClIoBHS MPOTEKaHUs peaklui HOHHOrO OOMEeHa.
DJIEKTPOJIMTUYECKAS TUCCOIMALIMS KUCIIOT, 1enoueld u cojieid. CteneHb okuciaeHus. OnpeneneHue CTeNeHn OKUCIEHUS aTOMOB XUMHUYECKHUX
JIEMEHTOB B coequHeHUAX. Okucnurens. BocctanoBurens. CylHOCTD OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLIUN.

Hemetassl 1V - VII rpynn u ux coeuneHust

[TonoxxeHne HEMETaIOB B MEPUOAMYECKON cucTeMe xumudeckux sneMeHToB J[.M. MennmeneeBa. OOmme cBOWCTBA HEMETAJUIOB.
lanorensl: ¢u3nyeckue U XUMHUECKUE cBoiicTBa. COCIMHEHUS TaJIOTCHOB: XJIOPOBOAOPOJ, XJIOPOBOAOpPOJHAs Kuciota u ee conu. Cepa:
¢du3nveckue u Xxumuveckue cBoiictBa. COCIMHEHUS Cephbl: CEPOBOAOPOJ, CYIb(GUIbI, OKCHIBI cepbl. CepHas, CEpHHCTasi U CEPOBOJIOPOIHAS
KHUCJIOTBI M MX COJU. A30T: (M3MUYECKHEe M XUMHUUYEcKue cBoiicTBa. AmMmuak. Comu ammoHusi. OKcuIbl a30Ta. A30THasi KHCJIOTa U €€ COJIH.
docdop: pusnyeckue u xumudeckue corictsa. Coenunenus ocdopa: oxcua docdopa (V), oprodochopHas kucimora u ee com. YTICPOI:
(bu3nvecKrue U XMMUYECKUE CBOMCTBA. AJIOTPONUS yriiepoia: aiMas, rpadur, kapouH, ymuiepensl. CoeiMHEHUS yriiepoa: OKCHIbI yriepoa
(1) u (IV), yrosbHast Kuciora u ee coii. KpeMHHU# 1 ero coeTMHEeHusL.

MeTaaJabl M HX COeTHHEHUS

[TonoxeHne METAIIOB B MEPUOAMYECKON CUCTEME XUMHYECKUX 3eMeHToB J[.M. MenneneeBa. MeTaibl B MpUPOJIEe U OOIINE CIIOCOOBI
ux nonydenus. Obuume gusndeckue cBoicTBa MeTawioB. OOIIMe XMMHYECKUE CBOMCTBA METAIIOB: PEaKLUUU C HEMEeTallJIaMH, KHCIOTaMH,
COJISIMU. DJEKTPOXUMMUYECKUH psl HanpskeHud MetayioB. lllenounele Meramisl U X coenuHeHud. lllenoyHo3eMenbHble METaIbl U UX
coenuHeHUs. AnMoMUHUN. AMMOTEpPHOCTh OKcHAa W ruapokcuaa amromMuHus. JKeneso. CoenvHeHUs >keie3a M UX CBOMCTBAa: OKCHIBI,
ruapokcuabl U conn xkenesa (11 u II1).

IlepBoHaYa/IbHBIE CBeIeHNUSI 00 OPraHMYECKHUX BelecTBaxX

[IepBoHavanbHbIE CBEACHUSA O CTPOCHUM OPraHUYECKUX BEIIECTB. YTIIEBOAOPOIbI: METaH, 3TaH, 3TWICH. VICTOUHHUKHN yriaeBOJ0pPOIOB:
MIPUPOIHEIN Ta3, HEPTh, yrOb.
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Kucnopozacoaepxaiye COeAMHEHUS: CIUPTHI (METAHOJ, STAHOJ, TJIMLEPHUH), KapOOHOBbIE KUCIOTHI (YKCYCHas KHUCIOTa, aMHUHOYKCYCHAs
KHCJIOTa, CTEApHHOBAas M OJICMHOBAas KUCJIOTHI). BHONOTMYECKM Ba)KHBIC BEIIECTBA: KUPHI, TIIIOKO3a, OCIKHM. XUMHUYECKOE 3arpsisHEHHE
OKPY’KaIOILIEel Cpelbl U €ro NOCIEACTBHUSL.

Tunel pacyeTHBIX 32a4:

Brruncnenue MaccoBoi 0IM XUMHUUYECKOTO 3JIEMEHTa 10 (POpMYJIe COETUHEHUSL.

YcTaHOBIIEHHE TPOCTEHTIICH (POPMYITBI BEIIECTBA IT0 MACCOBBIM JIOJISIM XUMUYECKUX HIIEMEHTOB.

Bbrauciienus mo XMMHYECKUM YPaBHEHHSIM KOJIHMYECTBA, 00bEMa, MacChl BEIIECTBA 110 KOJIMYECTBY, 00bEMY, MacCe PearcHTOB HIIH

IIPOJIyKTOB peakuuu. Pacuer MaccoBOM 0N pacCTBOPEHHOTO BEILIECTBA B PacTBOPE.

IIpumepHbIe TeMbl NPAKTHYECKHX PA0OT:

JlabopaTopHoe o0opynoBaHUE U ITpUeMbl 0Opaiiienrs ¢ HuM. [IpaBuiia 6e3omnacHoi paboThl B XUMUUYECKOM J1abopaTopuu.

OuncTka 3arpsi3HeHHON MOBAPEHHOMN COJH.

[Tpu3HaKK IPOTEKAHUS XUMHUECKUX peakiuid. [lomydenue kuciaopoaa u u3ydeHue ero cBoicts. [lomyueHre Bogopoaa U H3y4eHue ero

CBOWCTB.

[IpuroroBieHne pacTBOPOB C OIPEIEIEHHON MACCOBOM J10JI€M PAaCTBOPEHHOIO BEILIECTBA.

Pemenune sxcnepuMeHTaIbHBIX 33134 10 TeMe «OCHOBHBIE KITACChl HEOPTaHHMUECKUX COSAMHEHUIN.

Peakuun nonHoOro oOMeHa.

KadecTBeHHbBIE peakiini Ha HOHBI B pacTBope. [lomydyenne aMMuaka v M3y4eHUeE €ro CBONCTB.

[Tosydenune yriaekuciaoro ra3a i U3y4eHHe ero CBOMCTB.
Pemenne sxcniepuMenTanbHbIX 3a1a4 o TeMe «Hemeramnsl 1V - VI rpynn u ux coequnenuni». Pemnenne skcrepruMeHTATbHBIX 3aa4 110
Teme «MeTauibl U X

COCOUHCHU .

3.3.Kajiennapuplii yueOHbIi rpadpux
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YcnoBHble 0603HaYEHUS:

NPOMEXKYTOYHaA aTrecTtauunAa

KaHUKYNAPHbIM Nepuos,

o6u.|,aﬂ Harpys3ka 4acoB B He4eNo

3.4. YciaoBus peaau3anvu NporpaMmal

BOIIPOCOB. VX MOKHO PEKOMEHI0BATh KaK YUUTEINI0, TAK U yYaIIUMCs, IIPOSIBUBLIMM MHTEPEC K U3y4aeMOU TEME.
1. Bacunses B.II., Mopo3sosa P.I1., Kouepruna JI. A.IlpakTukym 1o aHaauTuyeckoit XuMuu: Yue0. mocobue i By30B.— M.: Xumus, 2000.—

IlepevyeHb JOCTYNHBIX HCTOYHMKOB MH(OPMAITAN

BeaeHmne 3aHATUI NO pacnucaHuno

B pas3aciic NpeacTaBJCH CIIMCOK KHUI' M CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Oosee HO,I[pOGHO OCBCHICHBI PAa3JIMYHBIC ACIICKTbI pAaCCMATPUBACMBIX

328 c.

2. TI'pocce 3., Baiicmanrtens X. Xumus A m0603HaTenbHbIX. OCHOBBI XMMUHU U 3aHUMaTenbHble onbIThl.I'[IP.1974.11ep.c Hem.— JL.: Xumus,

1979.— 392 c.




5.

6.

7.

11.

15.

3. Hepnromnsi B. ®.Mup Boasl.— JI.: Heapa, 1979.— 254 c.

4. XKumun . M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactBo mist crynenroB.— M.: MUY, 2006.— 322c.

Hcnonp3oBanue mudpoBeIx 1aboparopuit mpu o0ydennn xumuu B cpenneit mkoie/ becnanos I1. U.Jopodeer M. B., Kunun J.M., 3umuna A. .,
Opxexosckuii [1.A.— M.: BUHOM. Jlabopatopus 3nanmii, 2014.— 229 c.

Kpucramnsr. Kpucramnorunparer: Metoandyeckue ykazanus K JabopaTopHeiM padotam. Mudraxosa H.I1., [Terposa T.H., Paxmarymmmna 1. ©.—
Kazanb: Kazan. roc. rexnois.yu-t., 2006.— 24 c.

Jleencon M.A.100 BopocoB ¥ OTBETOB IO XUMHH: MaTepuabl s IKOJBHBIX pedepaToB, (pakyIbTaTUBHBIX 3aHATHIA U CEMUHAPOB: Y4eOHOE
nocobue.— M.: «M3narensctBo ACT»: «M3marenscTBo Actpensy, 2002.— 347 c.

8. Jleencon M. A. Xummueckue peakun: TemnoBoit a¢dekt, paBHOBecHe, ckopocTh.— M.: OO0 «M3narensctBo Actpens, 2002.— 192 c.

9. Jlypse 1O. 0. CnipaBounrk 1o aHanmuTHYecKo XuMuu.— M.: Xumus, 1971.— C.71—=809.

10. Hazaposa T.C., I'pabeuxwuii A.A., JlaBpoBa B. H. Xumuueckwnii sxcniepumenT B mkojie.— M.: [Ipocsemenue, 1987.—240 c.
Heopranunueckas xumus: B 3 1./ Iox pen. 0. 1. TpetpsikoBa.T.1: ®u3nko-xuMuueckne 0CHOBbI HEOPraHMUECKON XUMUU: YUEOHUK AJIS CTY/.
BoIci. yue6. 3aBenenuii/M. E. Tamwm, FO. I. TpetpsakoB.— M.: U3partenbckuii ieHTp «Akamemus», 2004.—240 c.

12. TlerpstuoB Y. B. Camoe HeoOBIKHOBEHHOE BemiecTBO B Mupe.— M.: [lemaroruka, 1976.— 96 c.

13. Ctpensuukosa JI. H. 13 vero Bcé caenano? Pacckassl o BemectBe.— M.: fy3a-tipecc.2011.— 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoacTBO 0 mpUTrOTOBIECHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

®apaneit M. Uctopus cseuu: [lep.c anrin./Ilox pen.b. B. HoBoxwmioBa.— M.: Hayka. I'naBHas penakius ¢puznko-mMareMaTH4eCKON
nurepatypsl, 1980.— 128 c., mi.— (bubanoteuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsinoBa K. U. OxucnurensHo-BoccTaHOBUTENBHBIE peakinu.— M.: [IpocBemenue, 1989.— 141 c.

17. Dummknonenus ms aeteit. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Bea.nayd.pen..Jleeacon.— M.: Apanta +, 2003.— 640 c.

18. OptumoJl.Bosaa: kHura 0 caMom BayKHOM BeliecTBe B Mupe: nep.c ¢un.—M.: Komnac I'nx, 2019.— 153 c.

19. YeptkoB U.H., Kyxos I1. H. XuMuueckuii 3KCIEpIMEHT C MaJIBIMU KoJndecTBaMu peakTuBoB. M.: [Ipocsemnienue, 1989.— 191 c.

20. Caiit MI'Y. [Iporpamma Kypca XuMuH ISl ydammxcs 8—9 kiaccoB 00111e00pa3oBaTeIbHOM MIKOJIBI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caitt ®UIIN. OTKpBITHIN OaHK 3aAaHui 1711 GOPMUPOBAHUS €CTECTBEHHOHAYYHOH ITPaMOTHOCTH.

https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas komnekuus nudpoBbIX 00pa30BaTENbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHblil HEHTP UHPOPMAILIHOHHO-00pa30BaTENbHBIX PECYPCOB.

http://fcior.edu.ru/
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Cnmcox uteparypsl

1. ®epepanbubliii 3ak0H «O06 oOpazoBanuu B Poccuiickoit ¢penepannm» Ne 273-D3 ot 29.12.2012.

2. Konnenmws pa3BUTHS JOMOJHATEIHHOTO oOpa3oBanwms neteit 1o 2030 r. YTBEPXKJIEHA pacnopsbkennem [IpaBurenscTBa Poccuiickoit
®epnepanun ot 31 mapta 2022 1. Ne 678-p.

3. Tlpuka3z MunucrepctBa npocsemienus: PO ot 27 urons 2022 1. N 629 «O06 yrBepxkaenuu lopsiika opraHu3aniy U OCyIIeCTBICHUS
00pa3oBaTeNbHON ACATEIBHOCTH TI0 JOTIOTHUATEIEHBIM 00111€00pa30BaTEIbHBIM IPOTPAMMAaM))

4. T'abpuensn O.C. IIporpamma kypca xumuu s 8-11 kiaccoB 061meo06pazoBaTenbHbIX yupexkaeHuit. — M.: IIpoda, 2006.

5. Xumus. 10 kimacc. ba3oBsiil ypoBeHb: yueOHUK y1st 001eoOpa3zoBarenbHbix yupexaenuit / O.C. I'abpuensn. — M: «JIpoda», 2009. — 191, [1] c. :

WIL.

6. l'abpuensua O.C. HactonpHas kaura as yautens. M.: biuk u K, 2008.

7. Xumus. 10 xmacc: KOHTpOJIbHBIE M IpoBepouHble paboThl Kk ydeOHuky O.C. IN'aOpuensna «Xumus. 10 xmacc. bazoswiif yposens» / O.C.

Iabpuensu, [1.H. Bepeskun, A.A. Ymakosa u np.. — 3-¢ u3., crepeoturt. — M.: JIpoda, 2010. — 253, [3] c.

8. T'adpuensu O.C. Xumus. 11 kimacc. ba3oBblil ypoBeHb: YaeOHUK T 001eoOpa3oBaTeibHbIX yupexaeHuit./O.C. ["adbpuensa.— M.: Jlpoda,
2009-2011. -191c

9. Tabpuensu O.C. HacronpHas kaura mist yautens. M.: bk u K, 2008.

10. Xumus. 11xnacc. KonTpoasHbie u mpoBepouHbie padoThl K yueOuuky O.C. ['abpuensa «Xumus. 11 knacc. bazosiii ypoenn»/O.C.
INabpuensn, [1.H. bepeskun, A.A.YmakoBa u ap.- 3-€ usl., crepeoturt.— M.: [Ipoda, 2010.-253 c.
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