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|. TlosicHUTEIbHAA 3aIUCKA

Pabouas mnporpaMma JOMONHUTENBHOrO oOpa3oBanuss «B xumum Bce
MHTEpecHO» Mg 8-9 KIaccoB COCTaBJICHA HA OCHOBE MIPOrpaMM:

1. TlpumepHOil OCHOBHOI 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpazoBaHus (petrenue dbenepaabHOTO y4eO0HO-METOIMUECKOTO
00BbeIMHEHHS 110 001eMy 00pa3oBaHuIO, TPOTOKOJ OT 18.03.2023Ne 1/22);

2. ABtopckoii yuebHoi nporpammbl O.C.I'abpuensn «[Iporpamma ocHOBHOTO
oOmrero oopazoBanusi. Xumus. 8-9 knacce». M.: Ilpocsemienue,2019
[Iporpamma «B xumuum Bce MHTEPECHO» JETANM3UPYET ColepKaHHe Kypca

BHEYPOUHOW JEATEIBbHOCTH, JlaeT TMOAPOOHOE paclpeiesieHHe 4YacoB W
MOCJIEIOBATEIbHOCTh N3YUYEHUS TEM U Pa3/eIIOB.

JlanHas mporpaMmMa npeaHa3HadeHa [ ydamuxcsi 8-9 kiaccoB, MO3BOJISET
pacIMpUTh U YIAyOUTh y Yy4alIuXcs MPAaKTHYECKOE MPUMEHEHHE MOJYYeHHBIX
TEOPETUYECKUX 3HAHUN 110 XUMHUH.

ABTOpCcKasi mporpamMma paccuutaHa Ha 136 ydyeOHBIX yacoB (4 dYaca B
HEZIeNI0), OPUEHTUPOBAHA Ha YriayOJieHHWEe W pacllUpeHue 3HAHUM, HA pa3BUTHE
M0003HATENIPHOCTY M HWHTEpeca K XHUMHH, Ha COBEPIICHCTBOBAHHE YMEHUM
ydaniuxcsi o0pamarbesi ¢ BEIeCTBaMH.

JlaHHbIM KypcC BHEYPOUYHOU JESTEIIbBHOCTH Mpe1yCMaTPUBACT
HKOJIOTHYECKYIO HAIPaBICHHOCTh XMMHYECKOTO 00pa30BaHMsI, MPElycMaTPUBACT
O3HAKOMJIEHUE YYAIUXCS C XMMHYECKMMU ACIEKTAMU COBPEMEHHOM 3KOJOTMU U
HKOJIOTUYECKUX MpobsieM (riobaabHOE MOTEIJICHHE KJIMMaTa, O30HOBBIC IBIPHI,
KHCJIOTHBIE JOXKIH, 3arpsi3HEHHE OKPYXKAIOWIEH Cpelabl, HUCTOLICHUE MPUPOIHBIX
pecypcoB).

[leHHOCTH IPOrpaMMBbl 3aKIOYAETCS B TOM, YTO YYAIIUECS C MOMOILBIO KEHC
— TEXHOJIOTMH MOJIy4aT BO3MOKHOCTb IIOCMOTPETh HA Pa3jIMYHbIE MPOOJIEMBI C
MO3UIMH YYEHBIX, OIIYTUTh BECh CIIEKTP TPEOOBAaHUI K HAYYHOMY HCCIIEIOBAHUIO.

AKTyalqpHOCTH MpPOTpaMMBbl B TOM, YTO OHa CO3JaeT YCIOBUSA IS
COLIMAJIBHOTO,  KYJbTYPHOIO W NIpO(EeCCHOHAIBHOIO  CaMOOIpPEIEIICHMUS,

TBOPYECKOW camMopean3aldyl JUYHOCTH PeOEHKA, (HOPMUPOBAHUS XUMHUYECKOU



rPaMOTHOCTH. 3HAHWS ©W  yMEHHUS, HEOOXOAWMBIC Ui  OpraHu3aluu
MCCIIeI0BATEILCKON NEATETLHOCTH, B Oy IyIIIEM CTaHYT OCHOBOW JIJIsSi OpraHU3aIiu
HAyYHO-UCCIICIOBATEILCKON JEATEILHOCTH B By3aX, KOJUIEHKaX, TEXHUKyMaxX H
T.JI.

Bce MHHOBaIMOHHEBIE TIEIarOTMYECKUE TEXHOJIOTHH H3HAYAIBHO CTPOSITCS Ha
KOMITETEHTHOCTHOM IIOAXOJI€ W HAIEJICHBl B pe3yJbTaTe OOydYeHHUs Ha OYyTyIIyIO
npoeCCHOHATBHYIO JCATCIBHOCTh. JlaHHOE€ YTBEpKJICHHE H  OIpPEACIIsIeT
aKTyaJlbHOCTh TIpuMeHeHus: «Keiic — meToma» B mpakTuke oOpazoBanms. Keiic —
TEXHOJIOTUU TIPEJCTABISAIOT CO00W Tpymnmy oOpa3oBaTeIbHBIX TEXHOJOTHH,
METOJIOB ¥ NPUEMOB 00YUYCHUS, OCHOBAHHBIX HAa PEIICHUN KOHKPETHBIX MPOoOJeM,
3ajlay, IMO3BOJIIOT  B3aUMOJCHCTBOBAaTH BCEM  OOYYAIOIIMMCS,  BKJIFOYAs
IperoaBaTesl.

[Tpu pa3paboTke MporpamMMbl aKICHT JCNIAJCS Ha BOIPOCH], KOTOPHIC B
0a30BOM Kypce XMMHUU OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEJAOCTATOYHO MOJTHO
WIM HE PacCMaTpUBAIOTCA COBCEM. 3aJauyd M YIPaKHEHUS MOJ00paHbl Tak, YTO
3aHATHS TI0 HUX OCMBICJICHUIO M PEHICHUIO MPOXOAST JMOO MapauieNbHO C
U3y4aeMbIM Ha ypOKaxX MaTepualioM, JUOO0 KakK IMOBTOPEHHE YKe MOJyYEHHBIX
3HAHUMU.

[IpakTyeckass 3HAYMMOCTH MPOTPAMMBI 3aKJIIOYAeTCsl B TOM, YTO C
MOMOIIBI0 KEWC-TeXHOJOTUHM YAAeTCS aKTHUBU3UPOBATh pa3lWyHbIE (DAKTOPHI:
TEOPETUYECKHUE 3HAHHUS 10 TOMY WM HWHOMY KYypCy, NPAKTHUYECKHH OIBIT
o0ydaeMbIX, UX CIOCOOHOCTHh BBICKA3bIBATh CBOW MBICTH, HJIEH, MPEIIOKCHHUS,
YMEHHUE BBICIYIIATh albTEPHATHUBHYIO TOYKY 3pEHUS, M apryMEHTUPOBAHO
BBICKa3aTh CBOIO.

C momoIIpio 3TOro MeToaa 00yJaroife moxy4aT BO3MOKHOCTh MPOSIBUTH U
YCOBEPIIIEHCTBOBATh AHAIIMTUYECKUE M OIICHOYHBIC HABBIKM, HAYYUTHCS PabOTaTh
B KOMaH/Ie, TPUMEHSTh Ha MPAKTHKE TEOPETUUECKUN MaTepral.

HoBusna naHHOW mporpaMMbl 3aKIIOYaeTCI B BO3MOXKHOCTH HM3YUCHHS
yYalUMHACS HOBBIX TE€M, HE pacCMaTPUBAEMBIX TPOTPAMMOW MpeaMera, ¢

MIOMOIIIBIO MPOOJIIEMHO-CUTYaTUBHOTO OOYYEHHUS C HCIOJIb30BaHUEM KeiCcOB. JTO



MO3BOJISIET CTPOUTH OOy4YeHHE yyammxcd 9 KJIacCOB C YYETOM MAaKCHUMAalIbHOTO
MPUOIMKEHUS TIpeAMEeTa XUMUU K TPAKTUUECKOM CTOPOHE JKU3HHU.

Heas kypca: pacumpeHue U yriayOjeHue 3HaHUM MO MPEAMETY, CO3/IaHue
BOCIIUTHIBAIONIEH Cpe/ibl, 00eCTeUNBAIONICH AaKTUBU3ALMIO0 HHTEIJIEKTYalbHBIX
MHTEPECOB YyYalluxcsi B CBOOOJHOE BpEMs, pa3BUTUE 3J0pPOBOM, TBOPUYECKHU
pacTylieil TMYHOCTH, MOJATOTOBICHHON K JKU3HEJEATCIbHOCTU B HOBBIX YCIIOBHSX,
CIIOCOOHOM Ha COIMAIbHO 3HAYUMYIO MPAKTHUECKYIO ACSTENbHOCTDh, PEaTH3alUIo
100pOBOILYECKUX WHUIIMATHB.

3amayu Kkypca:

1. ®opmupoBaHne TO3UTUBHON CAMOOLIEHKH, CAMOYBaKECHUSI.

2. ®opMHUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPYAHUYECTBE:

— YMEHHE BECTH JUAJIOT, KOOPJAHMHUPOBATh CBOU JICUCTBUSA C JCHUCTBUSIMU
MapTHEPOB MO COBMECTHOM JEATEIHbHOCTH;

— CHOCOOHOCTH J10OpOKENaTeIbHO W YYTKO OTHOCUTBCA K JIIOJISM,
CONEPEKUBATD;

— (opMupoBaHHEe COLMATBHO aJIEKBATHBIX CIIOCOOOB MOBEACHUS.

3. @®opMupoBaHHE CIOCOOHOCTM K OpraHM3alluu JCSITENIbHOCTH U
YIPaBJIEHUIO €10:

— BOCIIUTAHUE 1LIEJIEYCTPEMIICHHOCTH U HACTOMYUBOCTH;

— (QopMupoBaHHEe HABBIKOB OpraHU3alid paboyero mpoCTpaHCTBA W
PaIMOHAILHOTO MCIIOJIB30BaHUs Pab0UYEro BpEMEHU;

— (opMHUpOBaHHE YMEHHUS CAMOCTOSITEIbHO W COBMECTHO IUIAHHPOBATH
JESTENBHOCTh W COTPYIHUYECTBO; — (HOPMHUPOBAHHWE YMEHHUS CAMOCTOSTEIHHO U
COBMECTHO MIPUHUMATh PEIICHUSI.

4. ®opmMupOBaHUE YMEHUS PELIATh TBOPUECKUE 3a0aUH.

5. ®opmupoBanue yMmeHus pabotath ¢ uHopmarnmenr  (cOop,
CUCTEMAaTH3allUsl, XPaHEHHE, UCTIO0JIb30BAHUE).

I1. [lnannpyemble pe3yJibTaThl 0CBOEHHS COIEPKAHUSA Kypca

JINYHOCTHBIMH pe3yjabTaTaMM ABJIAIOTCA:



- 8 YEHHOCMHO-OPUEHMAYUOHHOU chepe: TYBCTBO TOPAOCTH 32 POCCUICKYIO
HayKy, OTHOIIICHHUE K TPYY, IIEICYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- 8 mpyoosoil c¢hepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY MalbHEUTIIIEH
o0pa3oBaTeIbHON TPAaCKTOPHH;

- 8 NO3HABAMENbLHOU Chepe: MOTUBAIIUS YUCHUS, YMECHHE YIIPABJIATh CBOCH
MO3HABATEIILHOW JAEATEIBHOCTH.

IpeanMeTHBIMHU pe3yJabTATAMU OCBOCHUS ITPOTPAMMBI SIBJISIOTCS :

- 8 NO3HABamMebHOU cghepe:

ONKCHIBATh  JICMOHCTPAIIMOHHBIE W  CaMOCTOSITCIbHO  IPOBE/ICHHBIC
XHUMHYECKUE IKCIICPUMEHTHI,

KJIacCU(UIIMPOBATH U3YUCHHBIC OOBEKTHI U SBJICHHUS,

JaBaTh OMPEJCIICHUS N3YUCHHBIX TIOHSTHIA,

ONMKMCHIBATh M  pa3iuyaTh HW3YYCHHBIC BEIIECTBA, IPUMCHICMBIC B
IIOBCETHCBHOM JKU3HM,

CTPYKTYPHPOBaTh HW3YYCHHBIM MaTepual M XUMHYECCKYI WH(GOpPMAIHIO,
TIOJIYYCHHYIO U3 IPYTUX UCTOYHUKOB;

JIeJIaTh BBIBOJIBI U YMO3aKIIOUEHUS U3 HAOJIOICHUI;

0e301acHO 00paIaThCs BEIIeCTBAMHU.

- 8 mpyoosoli chepe:

IUTAHKPOBATh U OCYIICCTBIISITH CAMOCTOSITCIBHYIO pa0OTy 1O MOBTOPCHHIO U
OCBOCHHUIO TEOPETUUECKON YaCTH,

IUIAHUPOBATh M IIPOBOJIMTH XUMHUYECKUH OSKCIEPUMEHT;, HCIIOIb30BaTh
BEIIIECTBA B COOTBETCTBHH C UX MPEIHA3HAUYCHUEM M CBONCTBAMHU.

- 8 YEHHOCMHO - OPUEHMAYUOHHOU cepe:

aHAJM3MPOBAaTh W OICHUBATH IIOCICACTBUS JUISI OKPY)KAIOIIEH CpeJbl
OBITOBOM 1

IIPOM3BOICTBEHHOM JICATEILHOCTH YCIIOBEKA.

- 8 cghepe bezonacHocmu HcU3HeOessmerbHOCIL!

OKa3bIBaTh MEPBYIO IMOMOIIH IIPH OTPABIICHUAX, OKOTaX U JPYTUX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMH U JJa00OpaTOPHBIM 000PYI0BaHHEM.



MeTanpeaMeTHBIMHU Pe3yJbTATAMM SIBIISIOTCS

- YMEHHUE ONPEACINISITh CPE/ICTBA, TEHEPUPOBATh UJEH, HEOOXOAUMBIE JIJISl UX
peanuzaiuy;

- BIIQJICHUE YHUBEPCAJIbHBIMU  €CTECTBEHHO-HAYYHBIMH  CIOCOOaMu
NEeSATeNIbHOCTU: U3MEpEeHue, HaOII0ICHUE, IKCIIEPUMEHT, Y4eOHOE UCCIIe0BaHUE;

- YMEHHE ONpeAessITh LU U 3aJaud JACSITeIbHOCTH, BHIOMPATh CpPEICTBA
peanu3aiyu e U TPUMEHATh UX Ha MPAKTUKE;

- WCIOJIb30BaTh PA3JIMYHbIE MCTOUYHUKU IS TIOJYYCHHS XUMHUUYECKOU
uH(pOpMaIIH.

OcBoeHHe TporpaMMbl BHEYPOUHOW  JCSTEILHOCTH  OOYYarOIIUMUCS
MO3BOJIUT MOJYYUTh CIICIYIOIINUE PE3YyIbTAThI:

B cghepe pazeumusa nuunocmuvlx yHUGEPCATIbHBIX YUEOHBIX OCCMEUll 6
pamkax:

Koenumusnozo komnonenma 6yoym cgpopmuposansi:

- DKOJIOTMYECKOE CO3HAHMWE, IPU3HAHUE BBICOKOM LIEHHOCTH JKM3HU BO BCEX
€€ MPOSIBJICHUAX; MMPABUII IOBEICHUS B UPE3BbIUYAWHBIX CUTYaLUsIX;

- OCHOBBI  COLIMAJbHO-KPUTUYECKOTO  MBILIIJIEHUS, OpUEHTALUS B
0COOEHHOCTIX COLMAJILHBIX OTHOIIEHUI U B3aUMOJICHCTBUIA.

HesamenbHocmno2o komnoHenma 6yoym cghopmuposaHvi:

- YMEHHUE BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIEHUW ¥ B3aUMHOIO
YBa)KECHHS U IPUHSTHUS;

- YCTOMYUBBIN [M03HABATEIbHbBIN VHTEpPEC U CTaHOBJICHUE
CMBICIIO00pa3yromiel (yHKIUY MO3HABATEIIHBHOTO MOTHBA;

- TOTOBHOCTH BbIOOpa MpOGUILHOTO 00pa30BaHMUS.

Lennocmnozo u SMOYUOHANLHO20 KOMNOHERMO8 6)y0em chopmMuposana:

- TOTPeOHOCTh B CAMOBBIPAKCHHUH ¢ CamMOpealn3allid, COIUATbHOM
MPU3HAHUU.

OO0yuaronuiics MOIy4UT BO3MOKHOCTD JIsl (DOPMUPOBAHUSA:

- TOTOBHOCTH K CaMOO6pa3OBaHI/I}O H CaMOBOCIIMTAaHUIO,



- BBIPQXEHHOM yCTOWYMBOM Yy4eOHO-IIO3HABATENbHOM MOTHBAallUM U
HHTEpECa K YUYCHHUIO.

B cghepe pazeumua pezynamuenvix yHUgepcaibHviX y4eOHbIX OeUcmEuil
odyuarowuiica

Hayuumcs:

- CaMOCTOSTEIBHO aHAJU3UPOBATh YCIOBUS NOCTHKEHUS LIE€JIM HAa OCHOBE
yueTa BBIJCICHHBIX YUUTEJIEM OPHUEHTHPOB JEHCTBUS B HOBOM y4yeOHOM
Marepuaie;

- LIeNIenoJIaraHuio, BKIIIOYasi MOCTAHOBKY HOBBIX LieNied, mpeoOpa3zoBaHue
IIPAKTUYECKOM 3a/1a4M B II03HABATEIIbHYIO;

- IUIAHUPOBATH IIyTH JOCTHIKCHUS LIEJIEH.

LHonyuums 603M0OIHCHOCb HAYYUMBCA:

- IpU IUIAHUPOBAHUM JIOCTHXKEHHUS LIEJIEM CAMOCTOSITENIbBHO M aJCKBAaTHO
YUYUTBIBATH YCIOBUS U CPEACTBA UX TOCTUKEHUS;

- CaMOCTOSITEJIbHO CTaBUTh HOBBIE YUEOHbIE 1IEIH U 3aa4H.

B cgpepe pazeumusa noznagamenbHvIX  YHUBEPCATbHBLIX  YUEOHBIX
delicmeuii 0dyuarouwuiica

Hayuumecs:

- POBOJIUTH HAOIIOACHUS M SKCIIEPUMEHT MOl PYKOBOJCTBOM yUUTEJIS;

- OCHOBAM peaJIN3aliu IIPOEKTHO-UCCIIEI0BATEIBbCKON AEATEIbHOCTH,

- OCYILECTBJIATh PACIIMPEHHBIH MOUCK HH(POPMAIMH C HCIOJIb30BAHUEM
pecypcoB OMOJIMOTEK U UHTEPHETA.

LHonyuum 603moHCHOCMb HAYUUMBCA

- CaMOCTOSITEIBHO IIPOBOJUTH HCCIECIOBAHUS HAa OCHOBE IIPUMEHEHUS
METO/I0B HaOIIOJAEHUS U IKCIIEPUMEHTA;

- CTaBUTh MPOOJIEMY, apr'YMEHTUPOBATh €€ AKTYyaIbHOCTh;

- OPraHU30BaTh UCCIIENOBAHUE C LEIBIO IPOBEPKU TMIIOTESHI;

- BBIJIBUT'aTh THIIOTE3BI O CBA3SX U 3aKOHOMEPHOCTAX IIPOLIECCOB;

- ACJIaTb YMO3AaKI4YCHHA U BBIBOJAbI HA OCHOBC apryMCHTAILlUH.



B cgpepe pazeumus KOMMYHUKAMUGHBIX YHUBEPCANbHBIX YUEOHbBIX
delicmeuii odyuarouuiica

Hayuumecs:

- aJIeKBAaTHO HKCIOJb30BaTh PEUYEBBIC CPEACTBA ISl PEUICHUS PA3IUYHBIX
KOMMYHUKATHUBHBIX 33/1a4; BJIAJI€Th YCTHOM U MUCbMEHHOMN PEYBIO;

- aJICKBaTHO MCIIOJB30BaTh peYb ISl IJIAHUPOBAHUS M PETYISLIMU CBOEH
NesITeIbHOCTH;

- OpPraHU30BbIBATh U TUIAHUPOBATh YUEOHOE COTPYAHUYECTBO C YUUTEIIEM U
CBEpCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE€ KOHTEKCTHOE BBICKA3bIBAHUE;

- MHTETPUPOBATHCA B TPYIIy CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE
B3aMMO/ICIICTBUE CO CBEPCTHUKAMU U B3POCIIBIMHU.

Llonyuums 803MOAHCHOCb HAYYUMBCAL:

- OKa3bIBaTh MOJJICPKKY U COJICHUCTBUE TEM, OT KOIO 3aBUCHUT JIOCTHKCHUE
1[EJI1 B COBMECTHOM J€ATEIILHOCTH;

- OpaTh Ha ce0s MHUITMATHUBY B OPTaHU3AI[Ud COBMECTHOTO JCHCTBUS.

IIT ®opmbl U BUABI Y4e0HOI eI TeJIbHOCTH

B mponecce 3aHATHII BeAymIMMH METOAAMHM W TPUEMaMH OpraHU3alluU
JEATEIBHOCTH YUYalIUXCS SBJISIOTCS:

— METO]I CITyXOBOT'O BOCIIPHATHS U CIIOBECHOM Mepeiaund HHPpOpMaIluu;

IIPUEMBI: paccKas, JCKIHs, JUCKyCCHs, Oece/ia, BRICTYIUICHUE;

— METOJ] CTUMYJIMPOBAHUS U MOTHUBAIIUH;

MPUEMBI:  CO3JJaHUE CHUTyallMM ycClieéXa, ITOOUIPEHUE, BBIINOJIHEHUE
TBOPYECCKUX 3aJaHWM, CO3JaHUE TMPOOJIEMHOM CHUTyallMd, IPOTHO3HPOBAHUE
Oymyreit JIEATENBbHOCTH, KOPPEKTHOE MPEABSIBIICHUE TpeOOBaHUM,
3aMHTEPECOBAHHOCTD PE3yJbTaTaMHu PaOOTHI;

— METOJ Nepeaun HHOOPMAITMU C TTOMOIIBIO MPAKTUYECKOMN AEATEIbHOCTH;

NPUEMBI: COCTABJICHHE TIUIaHA, TE3MCOB BBICTYIUICHUM, pPEAAKTUPOBAHHUE,
OIIEHUBAHME BBICTYILJICHUH, COCTABICHHUE CXEM U TaOJIHII;

— MCTOA KOHTPOJIA,



MIPUEMBI: aHAJIU3 BBICTYIUICHUM, HAOIIO€HUsA, CAMOOLICHKA, OLIEHKA TPYMIIbI,
TECTHI, BBICTYIUICHUS Ha 3aHATUAX, 3alUTa IIPOCKTA.

@®opMblI OPraHu3anuM O0yYeHHUS:

— I'PYIIOBBIE;

— UHJAVBUIYAJIbHBIC;

— (ppoHTANBHBIE.

IV ®opMbl KOHTPOJIA Pe3yJIbTATOB OCBOCHHS NPOIrPaAMMBI

DopMBbI KOHTPOJISA:

- TeKYIIUA KOHTPOJb (OL€HKAa aKTUBHOCTU MPU OOCYKJIEHUU MPOOJIEMHBIX
BOMPOCOB, PE3yJIbTATOB BHIMOJHEHHUS JOMAIIHUX 3aJJaHUl );

- TEeMaTUYECKUl  KOHTpOJb (OLIEHKA  pPE3yJbTAaTOB TEMATHYECKOIO
TECTUPOBAHMS);

- UTOTOBBIA KOHTPOJbL (OIEHKA pPe3yJbTaTOB BBIOJHEHUS Pa3IUYHbIX

BapuantoB KNMoB)

V Coaep:kanus Kypca

BEIIECTBA (12 yacoB)

HemHuoro u3 ncropun xumuu. XuMHs BUepa, CEroAHs, 3aBTpa.

BemecTBo, dhu3ndeckne cBOMCTBA BEIIECTB.

OTnnuune YUCTHIX BEHIECTB 0T cMeceil. CriocoObl pa3aeieHus: CMecei.

IIpakTuyeckas padora Ne 1 «CriocoObI pa3ieneHus: CMecein».

XUMHUYECKHUE PEAKIINU (16 yacoB)

[Tpu3Hakn xumuueckux peakmnuii. Kimaccudukamms XuMUIecKuX peakiuii mo
pPa3IMYHBIM TPU3HAKaM. OJEKTPOIUTUYECKAss AUCCOIMALUA. ODIEKTPOIUTH U
HERJIEKTPoNuThl. Peakuinn moHHOro oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTENbHbBIE
peakiuu. OKUCIUTENN U BOCCTAHOBUTEH.

JlabopaTtopHas padora Ne 1 «Peakuusi 3amenieHudss MeIu JKEIe30M B
pacTBOpE MEHOTO KYIIOpOCa»

JlabopaTopHasi padora Ne 2«Peaknus 3aMmenieHus BOJOpPOJa IIUHKOM B

pacTBOPE COJITHOM KUCIOTBI».



JlabopaTtopnas paGora Ne 3«Peakumss oOMmeHa Mexay KapOoHATOM
KaJIBIIUS U COJSIHOM KHUCIOTOMN»

JlabopaTopHas pa6ora Ne 4«Peakius paznoxenus rugpokcuna meau (I1D)».

METAJUIBI (32 yaca)

XapakTepucTUKa METAJJIOB IIaBHBIX MOATPYII U UX COCIUHEHUM

OO61as xapakTepucTHKa MeTauioB raBHbIX noarpymm [-III rpynm B cBsi3u ¢
UX TIOJIO)KEHUEM B TIEPUOJIUYECKOM CHCTEME XHUMHUYeCcKux jsneMeHTtoB JI.U.
MenneneeBa 1 0COOCHHOCTU CTPOCHUS UX ATOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB M COCAUHECHUI
METAJLJIOB - IIEJIOYHBIX, IIEJIOYHO3EMENbHBIX.

XapakTepucTuKa MEePEeXOJHbIX AJIEMEHTOB — MEJH, Kele3ad, allfOMUHUS T10
UX TIOJIOKEHUI0 B TIEPUOJUYECKON cucTeMe XuMmudeckux »siaemeHto JI.U.
MeHieneeBa 1 0COOCHHOCTSM CTPOSHUS KX aTOMOB.

Meramisl B mpupoze: PyAbl YEPHBIX, LBETHBIX, IPArOLECHHBIX METAJJIOB.
XapakTepHble MeTainyeckue, GU3nuecKre U XuMUYeCKrue CBOMCTBA, BHYTPEHHEE
CTpOE€HUE MeTaUIOB. [IoHATHE aKTUBHBIX U IMACCUBHBIX MeTauIoB. Ilonbk3a u Bpex
METAJIOB JUJIs Y€JIOBEKA.

DJIEKTPOXUMUYECKUI PsAJl HaNpsoKeHUW MeTaioB. Kopposus MeTasuios.
Mexanu3m koppo3un metaioB. Kiaccuduxamus koppo3uu metamioB. CrocoObl
3aIIUTBI OT KOPPO3UU. AHTUKOPPO3UiTHBbIE MOKPBITHS. CILIaBbI.

Peakiimu OBP ¢ ywactueM MeTauioB M HUX coeAauHeHuil. llemoukwu
npeBpartieHui (mo oopasiry OI'D).

IIpakTnueckas padora Ne 2 «KauecTBeHHbIE peaKlIU¥ HA HOHBI METAJIJIOB

HEMETAJUJIBI (52 yaca)

Hewmertamnel B npupoae. Miconp3oBaHue TPUPOIHBIX PECYPCOB.

Crpoenue atomoB HemeTauioB. CTpoeHHs] MOJEKYJl HEMETasUIoB.
®duszuyeckue cBoiicTBa HeMeTaioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB —
HEMETAJUIOB.

Psag  snekTpooTpHULIATENBHOCTH  HEMETAJIOB. XHMMHUYECKHME CBOMCTBA

HEMCTAJIJIOB.



[IpakTrueckass MmiKana 3JIEKTPOOTPULIATENBHOCTH aTOMOB. Hemeramibl —
OKHUCIIUTENN WU BOCCTAHOBUTENIH. B3anMMOAEHCTBHE C NPOCTBIMU U CIOKHBIMU
BEIIICCTBAM.

OO6mast xapakTepucTHKa HemMeTauioB riaBHbIX noAarpynn [V-VII rpynn B
CBSI3HM C UX IOJOKEHUEM B NEPUOJUYECKON CUCTEME XUMHUYECKHUX dieMeHTOB J[. M.
MenneneeBa 1 0COOCHHOCTSIMU CTPOCHHS UX aTOMOB.

XapakTepHble XMUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB W COCIMHEHUIN
HEMETAJIJIOB - TAJIOT€HOB, KUCIIOPO/Ia, cephl, a30Ta, hochopa, yriepoia, KpeMHUSI.
Pemenune 3ajanunii Ha COCTaBICHUE YPABHEHUN XUMUYECKUX PEaKIUM.

IIpakTuueckas padora Ne 3 «OKcnepuMEHTaJbHBIE 3aJaud IO
Pacmo3HaBaHUIO U MOJYYEHHUIO BEIIECTB

XUMMUSA U 3JOPOBBE (8 uacos)

CocTaB U cpeacTBa COBPEMEHHBIX U CTAPUHHBIX CPEACTB THUTHEHBI, POJIb
XUMUYECKUX 3HAHWW B IPAaMOTHOM BBIOOpPE ITHUX CPEJIICTB; IOJIE3HBIE COBETHI IO
YXOJly 3a MOJIOCTBIO PTa.

OCHOBHBIE  COCTABJISIOIIME  3J0pOBOTO  oOpaza >ku3HW. [IpaBmia
MOJJIepKaHusl 3I0POBOro 0Opasa KU3HH. Pojib XUMHUECKHUX 3HAHUHW MPU aHAIIN3E
B3aMMOJICVICTBUSA OpPraHMU3Ma C BHELIHEN CPEIOM.

XUMMUS A SKOJIOI'US (16 yacoB)

OcHOBHBIE BUJIBI 3aTPSI3HEHUM aTMOC(EPhl K KX NCTOYHUKH.

Boma. Boma B macirradax mranetsl. O4ucTKa IMTHEBOH BOJIEI.

[TapaukoBeIil 2ddexT, rmodarbHOe MOTEIIEHNE KIMMaTa U UX BO3MOXKHBIE
nocyienctsusg. O30HOBBIM CJIOM M €ro 3Ha4YeHHWE Ui KM3HH Ha 3eMiie. 3alura
aTMocQepbl OT 3arps3HEHUS.

Hedts m medrenponyktel. HedTh kak TOmmmBo. 3arps3HEHHS MHPOBBIX
BOJIOEMOB.

JInyHas OTBETCTBEHHOCTH KaXKJOTO YeIOBEKa 32 OC30MaCHYIO0 OKPYKAFOITYIO

cpeny.



VI TemaTn4yeckoe mJiaHupoBaHue

Ne Tema 3ansaTHA Koa-Bo Hcnonb3oBanue 000py10BaHNs LEHTPA
n/n qacoB eCTeCTBeHHOHay‘{HOﬁ M TEXHOJIOrM4ecKou
HanpasJjeHHocTell «To4yka pocray»

|.BemecTBa 12

1 | HemHOoro wu3 wucTopuu 4 JleMoHcTpalmoHHOe 000py10BaHUE
XUMHM. XHMHUSA BYeEpa,

CEroJIHsI, 3aBTpa.

2 | BemectBo, ¢uzndeckue 2
CBOMCTBA BEIIECTB.

3 | Otnuuue YUCTHIX 2
BEIIECTB OT CMECEM.

4 | CriocoOsl pasneseHus 2
CMECEM.

5 | IIpakTnyeckass padora 2 [Mudpposas maboparopust MO XUMHH
Ne 1 «Crnoco0sI (0a30BbIi YPOBEHB), KOMILIEKT TOCYbI
pa3/ieNICHUs] CMeceiy. u o0OpynoBaHUS JUIsI YYEHUUYECKUX

onbITOB ((hu3uka, XUMHs, OHOJOTHS),
KOMIUICKT XMMHUYECKUX PEaKTHBOB

I1. XumMnuyeckue peakiuu 16

6 | [lpusHaku XUMHUYECKUX 2
peaKIuu.

7 | Knaccudukarus 2
XUMHYECKUX PEaKIUil Mo
Pa3TUYHBIM MTPU3HAKAM.

8 | DnekTpoauTHIecKas 2 [Mudposas Jaboparopust 1o
JIUCCOLMALIUS. xumunReleon

9 | DneKTpOoIUTHI u 2 JIeMOHCTpAIIMOHHOE 000pyI0BaHNE
HEDJICKTPOJIUTHI.

10 | Peakmumu HMOHHOTO 2
oOMeHa.

11 | OkucnurenbHO- 2
BOCCTAHOBUTEJIbHbBIC
peakiuu. OKHUCIUTETU U
BOCCTAHOBHTEIIH.

12 | JladopaTtopHasi paboTta 1 [udpoBas maboparopust MO XUMHH
Nel «Peakuus (0a30BbIi YPOBEHB), KOMILIEKT MOCYAbI
3aMenIeHus MeIu u 00OpylOBaHUSl ISl YYEHUUYECKUX
KEJIe30M B PacTBOpE ombITOB ((pu3uka, xumusi, Ouonorus),
MEJTHOTO KYIopoca» KOMIUIEKT XUMUYECKUX PEAKTUBOB.

13 | JlabopaTopHasi padora 1 [udposass nabopaTopuss MO XUMHUHU
Ne2 «Peakuus (0a30BBIi YPOBEHB), KOMILJIEKT MOCYAbI
3aMenieHus BOJOpOJA u 00OpylOBaHUS ISl YYEHUUYECKUX
OUHKOM B PacTBOpE onbITOB ((hu3uka, Xumwusi, OMOJOTHS),




COJISTHOUM KHUCJIOTBIY.

KOMIUICKT XUMHUUYCCKUX PCAKTHUBOB

14

Jlaboparopnass pabora
Ne 3 «Peakmus oOmeHa
MEXIY KapOOHATOM
KaJbllUs W COJISHOM
KHACJIOTOM.

[MudpoBas mabopaTopuss MO XUMUHU
(0a30BBIN YpOBEHB), KOMILIEKT MOCYAbI
u 00OpylOBaHUS ISl YYEHUUYECKUX
onbITOB ((u3uka, Xumusi, OHOJOTHS),
KOMIUICKT XHMUYECKUX PEAKTHBOB

15

Jlaboparopnass pabora
Neq«Peakuus pa3noxeHus
ruapokcuaa meau (I1)».

[MudpoBass mabopaTopusi MO XUMUH
(0a30BBIN YPOBEHB), KOMILIEKT MOCYAbI
u o0OpylnOBaHUS ISl YYEHUUYECKUX
onbITOB ((u3uka, Xumwus, OHOJOTHS),
KOMIUICKT XHMUYECKUX PEAKTHBOB

II1. MeTanuanbl.

32

16

XapaKTeprucTrKa
METAaJlJIOB TJIaBHBIX
MTOJATPYIIII u 1504
COEIMHEHUH.

17

OO6mast xapakTepuCTHKa
METaJIOB TJIABHBIX
noarpynn [-III rpymnm B
CBA3U C UX IIOJIOKECHUEM
B NIEPUOINYECKON
CUCTEME XUMUYECKUX
3JIEMEHTOB J1.1.
Menneneena u
OCOOEHHOCTH  CTPOCHMSI
UX aTOMOB.

18

XapaKTepHbIC
XUMHYECKUE CBOMCTBA
MPOCTBIX  BEIIECTB U
COEIMHEHUN METAJUIOB -
IICJI0YHBIX,
IIEJI0YHO3EMEJIbHBIX

JleMoHCTpalimoHHOE 000pYyI0BaHUE

19

XapakTepucTuka
NEPEXOIHBIX JIEMEHTOB —
ME[IY, JKele3a, ATFOMUHUS
N0 HUX TMOJOXEHUIO B
MIEPUOJNYECKON CHCTEME
XUMUYECKUX 3JIEMEHTOB
.M. MeHnaeneeBa U
OCOOEHHOCTSIM  CTPOCHHS
UX aTOMOB.

20

Mertannel B IpUpOE:
pyAbl 4YEPHBIX, I[BETHBIX,
JParoleHHbIX METAIIJIOB.

KoMIIekT KOJUIEKIIUHA U3 CITUCKA




21 | XapaktepHble 1 JleMoHcTpalmoHHOe 000py10BaHUE
MeTaJUTMYECKHE,
duznueckue u
XUMHUYECKHE  CBOMCTBA,

BHYTpPCHHEE CTpPOCHHE
METaJIJIOB.

22 | IloHaTue aKTHBHBIX H 1
TACCUBHBIX METaJIOB.

23 | Ilonb3a U Bpea METALIOB 1
JUTSL 4EeJIOBEKaA.

24 | DIIEKTPOXUMHUYCCKUHN PsiT 1 KOMITIIEKT KOJUIeKITUH U3 CIIMCKa
HaIIPsLDKEHUNA METAJIIOB.

25 | Kopposus METaJJIOB. 3 [Mudposas nabopaTopus Mo XUMUU
MexaHu3m KOPPO3UH (6a30BBIN YpPOBEHB), KOMIUICKT TOCY/IbI
METaJIIOoB. ¥ 000pyAOBaHUS IS YICHHYCCKUX
Knaccuduxanus onbITOB ((pu3nka, XuMus, OUOIOTH),
KOPPO3UH METaJLIOB. KOMIDJICKT XMMUYECKUX PEAKTHBOB

26 | CocoObl  3alUTBI  OT 2
KOPPO3HH.

AHTUKOPPO3HITHBIE
noKpbITUs. CIIaBhl.

27 | Peakuun OBP C 4 JleMoHcTpaImoHHoe 000py10BaHUE
y4acTHEM METAIJIOB U UX
COeIMHEHUMH. [lenouku
peBpaIieHui (o
oOpasiy OI'9).

28 | [IpakTHyeckass paboTa 2 [Mudposas mabopatopus IO XUMUHU
Ne 2 «KayecTBeHHBIE (6a30BBIN YPOBEHB), KOMIUIEKT ITOCYIbI
peakuuu Ha HOHBI ¥ 000pYAOBAHUS JJI YICHUUECKUX
METaJIJIOBY onbITOB ((pu3HKa, XUMUsL, OUOIOTHS),

KOMIUIEKT XHUMUYECKUX PEAKTHBOB
IV. Hemerasuibl 52

29 | Hemeramiel B TIpUpoO/IC. 4
Hcnonb3oBanue
IPUPOTHBIX PECYPCOB.

30 | Ctpoenue aTOMOB 4
HEMETAJIOB.

31 | Ctpoenus MOJIEKYJI 4
HEMETAJIOB.

32 | duznveckue  CBOMCTBA 4
HEMETaJIOB.

33 |CoctaB ®  CBO¥CTBa 4 [udpoBass maboparopust MO XUMHUH
MPOCTBIX  BEIIECTB  — (0a30BBI YPOBEHB), KOMILJIEKT MOCYAbI
HEMETaJIOB. U 00OpymOBaHWS ISl YYCHUYECCKUX




onbITOB ((u3uka, Xumwus, OHOIOTHS),
KOMIUIEKT XUMUYECKHX PEAKTUBOB

34

Psan
3JIEKTPOOTPULIATEIILHOCTU
HEMETAaJlJIOB.

35

OO6mast xapakTepuCTHKA
HEMETAIIJIOB TJIABHBIX
noarpynn IV-VII rpynn
B CBA3U c 1704
NOJIOKEHHUEM B
IIEPUOJUYECKON CHUCTEME
XUMUYECKUX DJIEMEHTOB
.M. MengeneeBa u
0COOEHHOCTAMHU
CTPOEHHSI UX AaTOMOB.

36

XUMHUYECKUE CBOMCTBA
HEMETAJLUIOB.

Hudposas mabopaTtopusi MO XUMHUH
(6a30BBIN YPOBEHB), KOMILIEKT MOCY/IbI
u o0OpynOBaHUS ISl YYEHUUYECKHX
onbITOB ((hu3uka, XUMHs, OHOJOTHS),
KOMILIEKT

37

HpaKTI/I‘-IGCKaH omIKajia
QJICKTPOOTPHUIATCIIBHOCTHU
aTOMOB.

38

Hemertamibl— OKHCIMTENN
u BOCCTAHOBUTECIIH.
B3aumoeiictBue C
MPOCTBIMU M CIIOKHBIMHU
BEIIIECTBAM.

39

XapaKTepHbIC
XUMUYECKUE CBOMCTBA
OpPOCTBIX  BEUIECTB U
COCIMHEHUN HEMETAIIOB
- TaJIOT€HOB, KHUCJIOPOJa,
cepbl, azorta, Qocdopa,
yraepoia, KPEMHHUSIL.

[MudpoBas mabopaTopuss MO XUMHUH
(6a30BbIN YPOBEHB), KOMILJIEKT TIOCYIbI
U Oo0OpymOBaHHS ISl YYCHUYECKUX
onbITOB ((pu3uka, xumusi, OUOIOTHSN),
KOMIUIEKT XUMUYECKUX PEAKTHBOB

40

Pemienne 3amanuii  Ha
COCTaBJICHUE YpaBHEHUM
XUMHUYECKHX PEAKIIUM.

41

IIpakTuueckass padora

Ne 3
«IJKCIEPUMEHTAIIbHBIE

3a7a4uun o
pacno3HaBaHUIO u

[udpoBass maboparopusi MO XUMHH
(0a30BbIi YPOBEHB), KOMILJIEKT MOCYAbI
U 0o0OpymOBaHWS ISl YYCHUYECCKUX
onbITOB ((pu3uka, Xumwus, OHOJOTHS),
KOMIUICKT XHMHUYECKUX PEAKTHBOB




‘ IMOJYUYCHHIO BCIICCTB»

V. Xumus 1 310poBbe 8

42 |CoctaB U  cpelcTBa 2 Hudponas naboparopust 1o
COBPEMEHHBIX u xumuuReleon
CTapUHHBIX CPEICTB
TUTHCHBI, pOIb
XUMHUYECKUX 3HAHUU B
IPaMOTHOM BBIOOpE 3TUX
CPEICTB; TIOJIC3HBIC
COBETHI 1O YXOIy 3a
MOJIOCTHIO PTA.

43 | OcHOBHBIC 2
COCTaBJISIIOIINE
3JI0pOBOT0 00pasa >KU3HMU.

44 | TlpaBuna mnoaAep>KaHus 2
3JI0pOBOT0 00pasa >KU3HHU.

45 | Ponb XUMHYECKUX 2 Hudposas mnabopatopusi MO XUMHUU
3HAHWH TIpU  aHAJIU3e (0a30BBIN YPOBEHB), KOMITJICKT TOCYIbI
B3aMMO,ICHCTBHSI U O00OpyMOBaHMS JUJII YYCHHUYCCKUX
OopraHu3Ma ¢ BHEIIHEH onbITOB ((pu3uka, xumusi, OuoIOrUs),
cpenoi. KOMIUIEKT XMMUYECKUX PEAaKTHBOB
V1. Xumusi 4 3KOJI0TUsl 16

46 | OcHOBHBIC BU/IBI 2 [MudpoBas mabopaTopusi MO XUMHUH
3arpsi3HeHU  aTMocdepsl (0a30BbIN YPOBEHB), KOMILJIEKT TOCYbI
U UX UCTOYHUKH. U 0o0OpymOBaHMS [JISl YYCHHUYECKUX

onbITOB ((hu3uKa, XUMHS, OHOJIOTHS),
KOMIUIEKT XMMUYECKUX PEAKTHBOB

47 | Bona. Boga B Mmacmtabax 2 [Mudposas Jaboparopus 1o
IJTAHETHI. Ouncrka xumurReleon
IIUTHEBOM BOJIBL.

48 | IlapHUKOBBIIA s dexr, 4
TJI00AIbHOE  TIOTEIUICHHE
KJIUMaTa u ux
BO3MOXKHBIC
TIOCIIC/ICTBUSI.

49 | O30HOBBIM CIIOW H €r0 2 [Mudposas Jaboparopus o
3HAUEHWE IS KU3HU Ha xumurReleon
3emue. 3amura
aTMocdepsl oT
3arpsI3HCHMSI

50 | Hedtn u 4 Hudposas naboparopust 1o

Hedrenpoaykrel. HedTb
KaK TOTUIUBO.

xumuunReleon




10.

11.

12.

3arpsA3HEHUsT  MHPOBBIX

BOJIOEMOB.
51 | JIuuHas OTBETCTBEHHOCTH 2
KaXJ0T0 4YeJIoOBEeKa 3a

0€30MacHyI0

OKPY’KaOIIYIO Cpeny.

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

becrianos IlaBen IMBanoBuu, JlopodeeB Mmuxaun BuxrtopoBuu. Meroauueckoe mnocoOue
«Peanmzanus  oOpa3oBaTeNbHBIX MPOrpaMM  €CTECTBEHHOHAYYHOHM M TEXHOJIOIMYECKOM
HaMpaBJIEHHOCTEH 110 XUMHH C HCII0JIb30BaHUEM 000pYA0BaHUs LIeHTpa «Touka pocTam.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

BacunwseB B.I1., Mopo3zoBa P.II., Kouepruna JI. A. IlpakTukym Mo aHaJIUTHYECKOW XHMHUU:
VY4eb. mocobue mist By30B. — M.: Xumus, 2000. — 328 c.

I'pocce O., Baiicmantens X. Xumus mais 110003HaTenbHbIX. OCHOBBI XUMHUHU U 3aHUMAaEIbHBIC
onbITel. ['/JIP. 1974. Ilep. ¢ nem. — JI.: Xumus, 1979. — 392 c.

Hepnroubi B. ®@. Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kumuua JI. M. O6mas xumus. Ilpaktukym L-mukpo. PykoBomcTBo mnsi crygeHToB. — M.:
MI'Y, 2006. — 322c.

Hcnonp3oBanne mudpoBbIX J1ab0paTopuil Mpu 00y4eHHH XUMHUU B cpeanei mkose/becnanos I1.
N. Hopodees M.B., Kumun /.M., 3umuna A.U., OpxekoBckuii ILLA. — M.: BUHOM.
JlabopaTtopus 3HaHuu, 2014. — 229 c.

Kpucramnel. Kpucramnoruzgparsl: Meroauueckue ykasaHus K JiabopaTOopHbIM pabotam. 6.
Mudraxosa H. III., [Terpora T. H., Paxmarynnuna M. ®. — Ka3zanb: Kazan. roc. TexHosn. yH-T.,
2006. — 24 c.

Jleencon M.A. 100 BompocoB M OTBETOB MO XMMHH: Marepuaibl s IIKOJIbHBIX pedeparos,

(bakynbTaTUBHBIX 3aHATUH U CEMUHApPOB: YuebHoe mocobue. — M.: «M3marensctBOo ACT»:
«3narenbctBO AcTpenby, 2002. — 347 c.
Jleencon WM. A. Xumuueckue peakiuu: TeruoBoil 3¢ddekT, paBHOBecHe, CKOpocTh. — M.: 8.

00O «M3narensctBo Actpens, 2002. — 192 c.

JIypse 1O. FO. CnpaBounuk no aHanuruuecko xumun. — M.: Xumus, 1971. — C. 71—89.
Hazaposa T.C., I'pabGeuxuii A.A., Jlappoa B. H. Xumuueckuii skciepumMeHT B mkoje. — M.:
IIpoceemenue, 1987. —240 c.

Heoprannueckas xumus: B 3 1./ Iloxg pen. 0. I. TperbsakoBa. T. 1: ®usnko-xumuueckue
OCHOBBI HEOPIaHWYECKOH XUMUU: YUeOHUK A cTyl. Belcul. yuel. 3aBeneHuit/M. E. Tamm, IO.
. TperbsikoB. — M.: U3natenbckuii neHTp «Axagemus», 2004. —240 c.

IlerpssnoB U. B. Camoe HeoObIkHOBEHHOe BemiecTBOo B mMupe. — M.: Ilemaroruka, 1976. —
96 c.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Crpenbaukosa JI. H. U3 yero Bcé cnenano? Pacckassl o BemiectBe. — M.: fly3a-npecc. 2011. —
208 c.

CycnennukoBa B.M, Kucenesa E.K. PykoBoACTBO 1O NpPUIOTOBIEHHIO TUTPOBAHHBIX
pactBopoB. — JL.: Xumus, 1967. — 139 c.
®dapaneit M. Ucropust cBeun: Ilep. ¢ anrmr/Ilog pex. b. B. HoBoxwmmoa. — M.: Hayka.

I'maBHas penakuus Gu3uko-maTemMarudeckon murepatypsr, 1980. — 128 c., uin. — (bubmmoTteuka
«KBant»)

Xomuenko I'. I1., CeBactbsiHoBa K. WM. OxucnurensHO-BOCCTAHOBUTENBHBIC peakiuu. — 16. M.:
[Ipocsemienne, 1989. — 141 c.

Ouuuknonenus st gered. T. 17. Xumusa / ['ma. pen.B. A. Bononun, Ben. Hayu. pen. 17.
U. Jleeucon. — M.: Asanra +, 2003. — 640 c.

Optumo JI. Bopa: kHMra o caMOM BaXHOM BelIeCTBE B Mupe: mep. ¢ ¢uH. —M.: 18.
Kommacl'ux, 2019. — 153 c.

Yeprrxo U.H., Xykos II. H. X¥uMuueckuil S3KCIIEPUMEHT ¢ MAJIBIMU KOJIUYECTBAMU PEaKTHUBOB.
M.: IlpocBemenue, 1989. — 191 c.

Caiit MI'Y. Ilporpamma kypca XuMuu g ydammxcs 8—9 kiaccoB 0011eo0pazoBaTelbHON
mkousl.  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit O®UIIN. OrtkpeiTeiii  O6aHK 3agaHuil Uit  (GOPMUPOBAHUS  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit  Emmuas  xojutekuuss  1upoBBIX — 00pa3oBaTelbHBIX — pecypcoB.  http://school-
collection.edu.ru/catalog

Caiitr ®enepanbHbIil IEHTP HHGOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
ITPOLECCA

YYEBHOE OBOPYJOBAHHE

CnpaBounsie Tabmunpl, [leprogudeckas cucrema xumudeckux snementoB .M. Menneneera,
TaOnMIla PacTBOPUMOCTH, DJIECKTPOXMUMHYECKUN Pl  HANPSHDKCHUA METALIOB, MOJICIH
KPUCTAJUTMYECKUX PEIICTOK, MOJICIIA aTOMOB.

OBOPYJOBAHHUE JJIs1 NPOBEJIEHHUS JABOPATOPHBIX, IMPAKTUYECKHX
PABOT, JEMOHCTPAIIUI

OBOPYJIOBAHME [IEHTPA "TOYKA POCTA™:
- TaTYUK TeMIIepaTypsl (TepMONApHBI);

- CIIUPTOBKA;

- TaTYUK TeMIIepaTypbl IUIATHHOBBIN;

- TEPMOMETD;

- QJIEKTpHUECKast IJIUTKA;

- IaT4YMK DJIEKTPONPOBOJHOCTH;

- 1U(pOBOI MUKPOCKOTI,

- IprOOp /TSI OTIBITOB C IJIEKTPUUECKUM TOKOM;
- BECBI DJIEKTPOHHBIE;

- mpuOOp AT ONpEAETICHUs COCTaBa BO3IyXa;


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

- TaTYUK ONITUYCCKOM MIIOTHOCTH,
- naruuk pH;

- 103aTOp 00BEMa KUIKOCTH;

- OropeTKa;

- TaTYUK JaBJICHHS,

- MAarHUTHAas MEIIAJIKa.

HITatuBel 1aGOpaTOPHBIE, IITATUBBI ISl IPOOHPOK, MPOOHPKH, IPOOHPKOAEPIKATEIN, MEPHBIE
WIAHAPBI, XAMUYECKUE CTaKaHBI, KOJIOBI, BECHI TA0OpAaTOPHBIE C pa3HOBECAMHU, BOPOHKH,
CTEKJISIHHbIE TTAJIOUKH, (PUIbTpOBaIbHAst OyMara, ClIMYKU, KOMIUIEKThI peaKTHBOB, HAOOPbI
WHJIMKATOPOB.
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