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MNOACHUTEJIBbHAS 3AIINCKA
PaGouas mporpamma cocTaBjieHa Ha OCHOBE!
° ®denepanbHoro 3akoHa ot 29.12.2012 roma, Ne 273 —-®d3 «O6
obpazoBanun B Poccutickoit denepamun» (pea. ot 02.07.2021);
o [Ipukaza MunoOpnayku Poccum ot 17 mas 2012 1. Ne 413 «OG06
YTBEPXKJACHUH (eaepallbHOrO0 TOCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa
cpenHero o6mero obpasoBaHus» (B pexa. IlpukazoB MunoOpnayku Poccun ot
29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613, Ilpuka3zos
Mumnnpocsemennst Poccunt ot 24.09.2020 No519, ot 11.12.2020 Ne712)
o OcHoBHOM ~ 0oOpa3oBaTeIbHOM  MPOrpamMMbl  CpeAHEro  o0wmIero
oOpazoBanust MBOY «COIIl umenn A.M.I'oppkoroy;
o TpeOoBaHMIl K pe3yiabTaTaM ocBoeHus OCHOBHOW oOpa3oBaTeIbHOMN
IporpaMMBbl CpeJHEro 00111ero oopa3zoBaHus,
o yueOnoro miana MbBOY «COII umenu A.M.T'opbkoro» na 2024-2025
y4eOHBIN TOJT;
. [Tonoxenuss o TpeOOBAHUAX K COCTaBICHHIO pabodeil MporpaMMel
yuurensiMu-npeaMeTnukamu ot 04.04.2017 r, mpotokon Ne4;
o [IpumepHOIi OCHOBHOI 00pa30BaTENbHON MPOrpaMMbl CPEIHETO OOIIEro
oOpa3zoBaHus (0JI0OpEHHON pereHueM QeaepanbHOT0 YIeOHO-METOHMIECKOTO

00beIMHEHHUS TI0 0011IeMy 00pa3oBaHuI0, IpoTokoJ oT 28.06.2016 N 2/16-3)



IlepeyeHb TOCTYNHBIX HCTOYHUKOB HH(popManuu
B pasnene npenacraBieH CIMCOK KHAT U CChITOK Ha CalThI, B KOTOPHIX Ooee
noAPOOHO OCBENICHBI Pa3IUYHbIC ACTIEKTHl PACCMATPUBAEMBIX BOIIPOCOB.
1. Bacunses B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym mo
aHAJTUTHYECKON XUMHH: Yueb. mocodue it By30B.— M.: Xumus, 2000.— 328 c.
2. I'pocce 3., BaiicmanTtens X. Xumus 115 1r0003HATEIbHBIX. OCHOBBI XUMUH U
3aHumaresbHbie onbIThl.I' JIP. 1974 . 11ep.c Hem.— JI.: Xumus, 1979.— 392 c.
3. Hepnronbn B. ®.Mup Boasr.— JI.: Heapa, 1979.— 254 c.
4. Kumun 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo st
crtyneatoB.— M.: MI'1Y, 2006.— 322c.
5. Hcnonb3oBanue 1udpoBeIX JabopaTopuit mpu 00y4eHUH XUMHUH B CpeTHEN
mikone/ becnanos I1. U.[lopodees M.B., XKunun J[.M., 3umuna A.1.,
OpsxexoBckuii [1.A.— M.: BUHOM. JlaGoparopus 3nanuii, 2014.— 229 c.
6. Kpucramibsl. Kpuctamnoruapatel: Metogudeckue ykazanusi K J1a00OpaTopHbIM
pabotam. Mudraxosa H.II1., ITerpora T.H., Paxmarymniuna . ®.— Ka3zans:
Kazan. roc. rexnon.yu-t., 2006.— 24 c.
7. Jleencon N.A.100 BompOoCOB M OTBETOB IO XUMHUU: MaTepHaibl 17151 IIKOJIbHBIX
pedepaToB, GaKyIbTaTUBHBIX 3aHITHI U CEMHUHAPOB: Y4eObHOE mocodne.— M.:
«M3narensctBo ACT»: «M3aaTenbcTtBO AcTtpenby, 2002.— 347 c.
8. Jleencon U. A. Xumnueckue peakuuu: TermnoBoil apdext, paBHOBECHE,
ckopocTb.— M.: OO0 «3narenbctBO AcTpens, 2002.— 192 c.
9. Jlypse IO. HO. CnpaBoYHHK MO aHATUTHIECKON XuMun.— M.: Xumus, 1971.—
C.71—89.
10. Hazapona T.C., I'pabenxuit A.A., JlaBposa B. H. Xumuueckuii s5kCriepuMeHT B
mkosie.— M.: IIpocBemenue, 1987.—240 c.
11. Heopranuueckas xumusi: B 3 1./ Ilox pen. FO. 1. Tperbsxosa.T.1: ®usuko-
XUMHUYECKHUE OCHOBBI HEOPTAaHUYECKON XUMHUU: Y UEOHHK JJIS CTY/I. BBICII. y4eO.
3aBeneHuit/M. E.Tamwm, FO. . TpeTbsikoB.— M.: M3narenbckuii LeHTP

«Axagemusy, 2004.—240 c.



12. IlerpsiHoB U. B. CamMoe HEOOBIKHOBEHHOE BELIECTBO B MUpe.— M.
Ilemaroruka, 1976.— 96 c.

13. CrpenbuaukoBa JI. H. VI3 gero Bcé cnenano? Pacckassl o BemecTBe.— M.:
Ayza-npecc.2011.— 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO 10 IPUTOTOBICHHUIO
TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®@apaneit M. Ucrtopus ceeun: Ilep.c anrn./Ilox pea.b. B. HoBoxunosa.— M.:
Hayxka. ['nmaBHas penakius ¢pu3nko-MareMaTudeckon aurepatypsl,1980.— 128 c.,
nin.— (bubnuoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsinoBa K. 1. OKucIUTEIFHO-BOCCTAHOBUTEILHEIC
peakuun.— M.: IIpocBemenue, 1989.— 141 c.

17. Dumuknonenus nis geteit. T.17. Xumus / I'na.pen.B. A.Bonoaun,
Ben.Hayu.pea.M.Jleencon.— M.: ABanTta +, 2003.— 640 c.

18. OpTtumo JI.Boga: kHura o caMoM BayKHOM BelIeCTBE B Mupe: nep.c pun.—M.:
Kommac I'ma, 2019.— 153 c.

19. YeptroB U.H., XKykos I1. H. XuMuueckuii s5kCiepuMeHT ¢ MaJIbLIMU
KoJmyecTBamu peaktuBoB. M.: [Ipoceemenne, 1989.— 191 c.

20. Caittr MI'Y. IlporpamMma Kypca XUMUU JJIs yHamuxcs 8—9 kiaccos
00111e00pa30BaTEIIbHOM IIKOJIBI.

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

21. Caitt ®UIIN. OTkpbIThIH OaHK 3a7aHuM 1711 (HOPMUPOBAHUS €CTECTBEHHO-
HAay4YHOU I'PaMOTHOCTH.

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

22. Caiit Equnas komtekius mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.

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

23. Caiit denepasibHBIN IIEHTP HHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB.

http://fcior.edu.ru/




OO0ecneyeHne yqammxcs:

1. bubnuoTteka Hay4YHO-TIOITYJIIPHBIX W31aHUN JULA MOJIyYEHUS
JOTIOTHUTENHLHON MHPOPMALIUU TI0 MpeaMeTy (B KaOMHETe XUMHUH U B IIKOJBHON
OubIMoTEeKE).

2. DNEeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI.

DKCHEPUMEHT SIBJISETCS MCTOYHUKOM 3HAHUW W KPUTEPUEM WX UCTHHHOCTHU
B Hayke. KoHIENIMs COBPEMEHHOTI0 00pa3oBaHus MOJPa3yMeBaAET, YTO B yueOHOM
OKCIIEPUMEHTE  BEAYIIYI0O  pOJib  JODKEH  3aHATh  CAMOCTOSATEIbHBIN
UCCIIEIOBATENECKUN YUCHUIECKUI SKCTIEPUMEHT.

CoBpeMeHHbIE PKCTIEPUMEHTAIILHBIE UCCIAEAOBAHUS 10 XUMHUU YK€ TPYIHO
NpeaCcTaBUTh 0€3 HCIMOJIb30BaHHSA HE TOJBKO aHAJIOrOBBIX, HO U ITU(PPOBBIX
U3MEPUTETBHBIX pruOOpOB. B ®deneparbHOM ['ocynapcTBeHHOM
Oo6pazoBarenbHoM  Crangapre (PI'OC) mpommcaHo, YTO  OJAHUM U3
YHUBEPCATBHBIX YICOHBIX MEHCTBHIA, TPHOOPETACMBIX YYAIIUMHICS, TOJDKHO CTaTh
YMEHUE «IPOBEACHHS ONBITOB, MPOCTBHIX SKCIEPUMEHTAIBHBIX HCCICAOBAHUM,
MPSAMBIX ¥ KOCBEHHBIX M3MEPEHHUH C MCIOJb30BAaHUEM AHAIOTOBBIX U ITU(POBBIX
U3MEPUTETHHBIX TPUOOPOBY.

[IpopunbHbi  KOMIIEKT 00OpymoBaHus IieHTpa «Touka  pocTay
oOecrieunBaer d(PPEKTUBHOE JOCTHKEHHE OOpa30BATENbHBIX  PE3YJIbTaTOB
oOy4JaromuMucs, dhopmMupoBaHUe M300peTaTebCKoro, KpEaTHUBHOTO,
KPUTUYECKOTO  MBIIUICHUS, pa3BUTHE (DYHKIIMOHATBLHONH T'PaMOTHOCTH Y
oOy4Jaronmxcs, B TOM YUCJIE €CTeCTBEHHO-Hay4yHOH. lIIupokuii cekTp JaTYMKOB
MO3BOJISIET yYaIIUMCS 3HAKOMUTHCS C TapaMeTpaMu XMMHYECKOTO IKCIIEPUMEHTA
HE TOJBKO Ha Ka4eCTBEHHOM, HO M Ha KoJWuecTBeHHOM ypoBHe. Lludposas
JabopaTopus TO3BOJIIET BECTH JIMTEIBHBIM JKCIEPUMEHT JaK€ B OTCYTCTBHUE
IKCIIEPUMEHTATOpA.

B mnpomecce QopmupoBaHHS IKCIIEPUMEHTAIBHBIX YMCHHHM  YUCHUK
oOydJaeTcs mpeaCcTaBiIsaTh HHGOPMAITHIO 00 UCCIEOBAaHUH B YETHIPEX BUIAX:

*B Bep6aJIBHOMI OIMMCBIBATb OKCIICPUMCHT, CO3aBATh CJIOBCCHYIO MOICIIb



DKCIIEpUMEHTa, (PUKCHpPOBaTH BHHUMAaHWUE Ha  HW3MEPSEMBIX  BEJIMYMHAX,
TEPMUHOJIOTHH,

* B TaONUYHOM: 3alOJHATh TaOJNMIBl JIAHHBIX, JIEXKAIIMX B OCHOBE
MOCTpoeHUss TpadukoB (MPU ITOM y YYAIMKUXCS BO3HHUKAET TEPBUYHOE
MPE/ICTaBICHUE O MacIITa0ax BEIUYUH);

* B rpaduyueckoM: CTPOUTHh TpadUKH MO TaOIMYHBIM JaHHBIM, YTO NAET
BO3MOXKHOCTh TI€pEX0Jia K BBIABMKCHHUIO TUIIOTE3 O XapakKTepe 3aBUCUMOCTH
MEXy BeTMYMHAMU;

* B BHJIC MAaTEMaTHYCCKUX YPaBHCHUU: JaBaTh MAaTEMAaTHYECKOE OINUCAHHE
B3aMMOCBS3H BEIMYNH, MaTEMaTHISCKOE 0000IIeHNE.

[lepexon OT KaxIOro odTana MNpeACTaBiICHUsT HHPOPMALUA 3aHUMAET
JIOBOJIbHO OONBIIONM TIPOMEXKYTOK BpeMeHH. B 3Ttom mnaHe 1udpoBbie
7a00paTOpUU CYIIECTBEHHO ASKOHOMST BpeMs. OJTO BpeMs MOXHO MOTPATUTH
cormacHo ®I'OC Ha ¢dopmMupoBaHHE HCCIEAOBATEIBCKUX YMEHHUH ydYalluxcs,
KOTOPBIE BEIPAKAIOTCS B CIICTYIONTUX TEHCTBHIX:

* OIpeieNieHue MPOOJIEMBI;

* MIOCTAHOBKA UCCIIEIOBATEIbCKON 3aa4H;

* IUIAHWPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHUE MOJIEIIEH;

* BBIJIBIDKCHHE THUTIOTE3;

* SKCIIEPUMEHTAJIbHAS IPOBEPKA TUTIOTE3;

* aHAJIW3 TAHHBIX SKCTICPUMEHTOB MJI HAOJTIOICHHMI;

* popMyMpOBaHUE BHIBOJOB.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI
Jluunocmmuuie pezyromamot
Obyuarowuiics  NOAYYUM  BO3MONCHOCMb Ol (DOPMUPOBAHUS  CLEOVIOUUX
auyHocmuwulx YV/I:
— oTpe/ieNieHue MOTUBAIIMHN H3yUeHHUs YIeOHOTO MaTeprana;
— OIICHMBaHNE YCBAaWBAaEMOTO yueOHOTO MaTepHualia, UCXO U3 COIUATBHBIX U
JMYHOCTHBIX IIEHHOCTEH;
— MOBBILICHUE CBOETO OOPa30BATENBLHOTO YPOBHS U YpPOBHS TOTOBHOCTH K
U3YYCHUIO OCHOBHBIX MCTOPUYECKUX COOBITHH, CBSI3aHHBIX C PAa3BUTHEM XUMHUH U
00I11eCTBA;
— 3HAHWE MPABWI TTOBEACHUS B YPE3BBIYANHBIX CUTYAITUAX;
— OLICHMBAHUE COLIMAIIBHOM 3HAYMMOCTH NPo(eCcCrid, CBSI3aHHBIX ¢ XUMUEH;
— BJIaJICHUE TpaBWIaMH  0Oe30macHOro  OOpalleHuss C XUMHUYECKUMU
BEII[ECTBAMU U 000PYI0BAaHUEM, ITPOSIBIICHUE SKOJIOTUUECKON KYIbTYPHI.
Memanpeomemmnuie pe3yiomanot

Pecvismusenvie

Obyuarowuiicss.  nOIYYUM  BO3MONCHOCMb  Oni  (QOPMUPOBAHUSL  CTLEeOVIOWUX
peaynsamusnvlx YV/I:

- nesenojaraiie, BKIIOYas TMOCTAHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHue
IPAKTUYECKOM 3a/1aud B IIO3HABATEJBHYIO, CAMOCTOSITCIIBHBIM aHAIU3 YCJIOBHUM
JIOCTUKEHUSI 1IEJIM Ha OCHOBE yU€Ta BBIICJICHHBIX YUUTEIEM OPUCHTUPOB JIEUCTBUS
B HOBOM Yy4e€OHOM Martepuale; TUITAaHUPOBAHUE MTYTH JTOCTUKEHUS TIENIeH;

— YCTaHABJICHUE IIEJIEBBIX TMPUOPUTETOB, BBIJICICHUE AJTBTEPHATUBHBIX
Crioco0OB JIOCTHXKEHHUS 1IeIU U BbIOOp Haubosee 3¢ (HEeKTUBHOTO Crocooa;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIAThH UM;

— yMEHUE IPUHUMATh PEIICHUS B POOJIEMHON CUTYaIINH;

— MOCTAHOBKA Y4Y€OHBIX 3aJay, COCTaBJIEHHUE IUIaHa W TOCIEI0BATEIbHOCTU
JICHCTBUM,

— opraHuzanusi  pabouero MecTa TMpPU  BBIMIOJHEHHUH  XUMHUYECKOTO

AKCIEPUMEHTA;



- MPOTHO3UPOBAHUE PE3yJbTaTOB OOYYECHHs, OLEHUBAHUE YCBOEHHOTO
MaTepralia, OLICHKA Ka4eCTBAa U YPOBHS IOJIYYEHHBIX 3HAHWW, KOPPEKLIMS IUIaHA U

crioco0a JIeUCTBUS MPU HEOOXOIUMOCTH.

Ilo3nasamenvhole

Obyuarowuiics  NOAYYUmM  BO3MONCHOCMb  Ol1  (DOPMUPOBAHUS  CAEOVIOUWUX
nosznasamenvHolx YV/I:

— MOKCK U BblJIeJIeHnE UH(OpMAIUY;

— aHanu3 YyCJIOBUHM M TpeOOBaHUM 3a7ayu, BBHIOOP, COMNOCTAaBICHUE U
000CHOBaHUE crioco0a pelIeHus 3a1a4u;

- BbIOOp Hanbosee 3PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4d B 3aBUCUMOCTH
OT KOHKPETHBIX YCJIOBHI;

— BBIJIBUKEHUE U 00OCHOBAHUE TUIIOTE3bI, BEIOOP c11oco0a €€ MPOBEPKHU;

— CaMOCTOSITENIFHOE CO3[IaHUE alTOPUTMa JEATEIbHOCTH TPU PEIICHUH
po6JieM TBOPUYECKOTO U MMOMCKOBOIO XapaKTepa;

— YMEHHSI XapaKTeprU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

— OMHCHIBAHUE CBOWCTB: TBEPABIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB,
BBIJICTICHUE UX CYIIECTBEHHBIX MPU3HAKOB;

— N300pakeHHe cOoCTaBa MPOCTEHMIIUX BEIIECTB C MOMOULIBI0 XHUMHUYECKHUX
GbopMyIT M CYIITHOCTH XUMUYECKUX PEAKITUN C TTOMOIIBI0 XUMUYECKUX YPABHEHHUI;
- MpOBEJCHUE HAOIIOJEHUIN, ONHCAHWE TPU3HAKOB U YCIOBUH TEUECHHS
XUMUYECKUX PEaKIUi, BBIMOJTHECHHUE XUMUYECKOTO JKCIIEPUMEHTA, BBIBOJBI Ha
OCHOBE aHaju3a HaOJIOJEHUI 3a SKCIIEPUMEHTOM, pElIeHHE 3ajad, MOJy4YeHHUE
XUMUYECKON MHPOPMAINH U3 PA3TUIHBIX HCTOYHUKOB;

— YMEHHE OpraHU30BbIBaTh UCCIIEI0BAHUE C LIETIbI0 IPOBEPKHU TUIIOTES;

— yYMEHUE JIeNIaTh YMO3aKIIIOUeHUsI (MHyKTUBHOE U TI0 aHAJIOTUU) U BHIBOJIBI;
— yMeHHe OOBEKTUBHO OIEHUBATh MH(POPMAIIMIO O BEIIECTBAX M XUMHUECKUX

npolieccax, KpUTHYECKH OTHOCUTBCA K TICEBAOHAYYHOU MHPOpMALIUU.



Kovmynuxamusnvie

Obyuarowuiics  NOAYYUM  BO3MONCHOCMb Ol (DOPMUPOBAHUSL  CLEOVIOUWUX
KoMMyHukamueHoix YV /[

— MTOJTHOE W TOYHOE BBHIPAKCHHE CBOMX MBICIICH B COOTBETCTBUHU C 3a/1a4aMU H
YCIIOBUSIMU KOMMYHUKAIIAH;

— aJICKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEACTB JJI YUacTHsl B JUCKYCCUU U
apryMeHTaIluu CBOEH MO3UIIMU, YMEHUE MPEICTABIIATh KOHKPETHOE COEpKaHUE C
COOOIIIEHHEM €ro B MHUCBMEHHOM W YCTHOM (Qopme, ompeesieHue CIoco0oB
B3aMMOJICUCTBUS, COTPYTHUYECTBO B TIOUCKE U cOOpe HHPOpMAIINH;

— ompesereHNue CIOoCOOOB B3aMMOJCUCTBHS, COTPYJAHHYECTBO B TIOWCKE H
coope wuHpopMalMu, y4yacThe B Juajore, IUIAHUPOBAHME OOIIMX CIOCOOOB
paboThI, IPOSBICHUE YBAKUTEIHLHOTO OTHOIIECHUS K APYTHM yUYalTUMCS; ONUCAHUE
COZICp KaHMS BBIMOJTHAEMBIX JACHCTBUH C IIE€JIBI0O OPUEHTHPOBKH B TIPEIMETHO-
MIPAKTUIECKOHN JACATEIBHOCTH; YMEHHUS YIUTHIBATh PA3HBIC MHCHHS M CTPEMHUTHCS K
KOOPJIMHALIUU PA3TUYHBIX TTO3UIUN B COTPYIHUYECTBE;

— dbopmMyIUpoBaTh COOCTBEHHOE MHEHHUE W TO3WIMI0, apryMEHTHUPOBATh M
KOOPJIMHUPOBATH €€ C MO3HUIHIMHU MapTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE
OOIIETro PeIIeHNsI B COBMECTHON JESTEIHHOCTH;

— OCYIIECTBJIATh B3aUMHBIH KOHTPOJb M OKa3blBaTh B COTPYJAHHYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

- IUTAaHUPOBATh  OOIIME CHOCOOBl  PabOThI;  OCYIIECTBISATH  KOHTPOJIb,
KOPPEKIIUIO, OIICHKY JIEUCTBUI MapTHEPA, YMETh yOEKIaTh;

— HCITOJIh30BaTh aJICKBATHBIE S3BIKOBBIE CPENICTBA ISl OTOOpPAKEHUS CBOHUX
YyBCTB, MBICJICH, MOTHBOB M IOTPEOHOCTEH; oToOpa)kaTb B peun (OmucaHue,
OOBSICHEHHE) COJEpKAHUE COBEPIIAEMBIX JEUCTBUM, Kak B (OpME TPOMKOM
COLIMAJIM3UPOBAHHOM peuu, Tak U B (popMe BHYTPEHHEN peyH;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIINIO, UCTIONB3YS CPEIICTBA YCTHOM
U TNHCHhbMEHHOM KOMMYHHUKAIMU TpuU paboTe ¢ TEKCTaMU Yy4uyeOHUKA U

JIOTIOJIHUTEJILHOW ~ JINTEPATypoM,  CHpPaBOYHBIMM  TaOJUIIAMHU,  TIPOSIBISATH



TOTOBHOCTh K YBQXXCHHIO WHOM TOYKM 3PEHHUS NPU OOCYNKACHUHU PE3yIbTaTOB

BBITIOJTHEHHON PabOTHI.

Ilpeomemmnuwie pe3yrvmamaol

Obyuarowuiics Hayyumcs:

— MPUMEHAITh OCHOBHBIE METOJbl IO3HAHWS: HAOIIOJICHUE, W3MEpPEHUE,
AKCIEPUMEHT;

— OMKCHIBATH CBOMCTBA TBEPJIBIX, KUJKHUX, Ta3000pa3HbIX BEIECTB, BBIIEISS
WX CYIIIECTBEHHbIC ITPU3HAKH;

— pacKpbIBaTh CMBICH 3aKOHAa COXPAaHEHUS MacChl BEIIECTB, ATOMHO-
MOJIEKYJISIPHOM TEOpUH;

— pasinyaTh XUMUYECKUE U PUBUUECKUE SIBICHUS,

— Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEaKIIHii;

— coOmro1aTh paBuia 0€30MacHOi pabOThI IPU NPOBEIEHUN OIBITOB;

- M0JIb30BAThCS JTA0OPATOPHBIM 00OPYIOBAHUEM U MOCYI0H;

- noJiy4yatb, COOMpaTh ra3000pa3Hble BEIIECTBA U pacro3HaBaTh UX;
XapakTepu3oBaTh (PU3MUECKUE U XUMHUUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWUYECKUX  COEJUHEHMM,  MPOBOJUTH  OMbBITHI,  MOATBEPKAAIOLINE
XUMHUYECKUE CBOKMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

— pPacCKpbIBaTh CMBICI TOHSTHS «PAacTBOP», BBIYHMCIATH MAaCCOBYIO JOJIIO
pPacTBOPEHHOIO BELIECTBA B PacTBOPE, T'OTOBUTH PACTBOPHI C OMNPEACIEHHOU
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

— XapaKTepu30BaTh 3aBUCUMOCTh (DU3NUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAUIMYECKON  PEemeETKH,  ONpenesaTh  BHJ  XUMHUYECKOM  CBSI3M B
HEOPTaHUYECKUX COCAUHEHUSIX;

— pacKpbIBaTh ~ OCHOBHBIE  TOJOXKEHHUSI ~ TEOPUU  BJIEKTPOJUTUUYECKON
JUCCOIIMAIIMH, COCTABIISATh YPABHEHUS AJICKTPOIUTHUECKOU TUCCOIMAIMN KUCTIOT,

IeI0YCH, COJICH U peaKIMii HOHHOro 0OMEHa;



- PaCKpbIBATh CYIIHOCTb OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ,
OIPCACIIATD OKHCIIUTCIIb u BOCCTAaHOBHTCIIb, COCTaBJIATDH YpPaBHCHUA
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHHﬁ;

- Ha3bIBaATb Q)aKTOpBI, BJIMATOIINEC HA CKOPOCTDH XUMHUYECCKOM PCAKIIUU,

- XapaKTCPU30BaTh B3AUMOCBA3b MCIKAY COCTAaBOM, CTPOCHUCM U CBOMCTBaAMH
HEMCTAJIJIOB 1 MCTAJIJIOB,

- IMPOBOAUTL OIIBITBI IIO IMOJYYCHHIO W H3YUCHHUIO XHMHUUYCCKHUX CBOMCTB
Pa3JIMYHBbIX BCUICCTB,

— IrPAaMOTHO OOpaIIaThCs C BEMIECTBAMU B TOBCEAHEBHOM )KU3HU.

Ooyuarowuiica noayuum 603MOMHCHOCIb HAYYUMbCA:

- BBIIBUTATh M TMPOBEPATH JKCIEPUMEHTAIBHO THUIOTE3bl O XUMHUYECKUX
CBOMCTBaX BEILIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh
B XMMHYECKHUE PEAKIHHU, O XaAPAKTEPE U MNPOAYKTAX PaA3IUUYHBIX XHUMHUUYECKUX
pEaKINii;

- XapakTepU30BaTh BEIIECTBA II0 COCTaBYy, CTPOCHUIO MW CBOMCTBAM,
YCTaHAaBJIMBATh IIPUYUHHO-CJIEICTBCHHBIC CBSI3U MEXKIY JTaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;

- COCTaBIISITh MOJIEKYJISIPHBIC U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
VOHHBIM YPABHEHUSIM;

- MIPOTHO3UPOBATh CIIOCOOHOCTh BEIECTBA MPOSBIATH OKUCIUTEIIbHBIC WU
BOCCTAHOBHUTEJIBHBIE CBOMCTBA C Y4YE€TOM CTEIEHEH OKHCIIEHHUS DSJIEMEHTOB,
BXOJISAIIHUX B €0 COCTaB;

- BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAIIBHO THUIIOTE3bl O pe3yJIbTaTax
BO3JICHCTBUSI Pa3IUYHBIX (PAKTOPOB HA HW3MEHEHHE CKOPOCTH XUMHUYECKOU
peaxkiuu;

- UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA JJIS JKOJOTUYECKH T'PaMOTHOTO

TOBEJICHUS B OKPYKAOLIEH Cpele;



- HCIIOJIB30BAaTh HpI/IO6peTéHHBIe KIIFOYCBLIC KOMIICTCHIIMU ITPXW BBLIITOJIHCHUU
IMPOCKTOB N PCHICHHUU y‘—ICGHO'I/ICCHCI[OBaTeJIBCKI/IX 3a1a4 10 U3Y4YCHHIO CBOﬁCTB,
CII0co00B IMOJIYYCHUA U PACIIO3HABAHUA BCIICCTB,

- 0O0BEKTHBHO OLICHUBATb I/IH(i)OpMaIII/IIO O BCIICCTBAX MW XHMHUYCCKHUX
nmponeccax;

- O0CO3HAaBATb 3HAYCHUC TCOPCTHUICCKHUX 3HAaHUU 10 XUMMU JIIs1 HpaKTHqGCKOfI
JACATCIBbHOCTH YCJIOBCKA,

COo3JJaBaTb MOACIIM WU CXCMbl IJIsI PCIICHUSA y‘—IC6HBIX U IIO3HAaBATCJIbBHBIX 3a1a4,
IIOHHMMAaTb HGO6XOIII/IMOCTB CO6J'IIOI[CHI/IH Hpe,HHHCﬁHHﬁ, npeajraraCMbIxX B

HHCTPYKOUAX 110 UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMMH U Ap.

YdeT pe3yabTaTOB BHEYPOUHO A€ TeTbHOCTH

Dopmbl u NEPUOOUUHOCIL KOHMPOJIS

Texywuii kKoHmpob TPOBOJUTCS Ha KaXJOM 3aHATHU B (popMe meaarorudeckoro
HaOJIIOICHUS.

Ilpomescymounass ammecmayus TPOBOJMUTCS B KOHIE ydeOHOro roma B ¢opme
3aIMTHl TMPOEKTa, IO3BOJSET IPOBECTH AaHAIM3 PE3YyIbTAaTUBHOCTH OCBOCHUS
OOYYarOIIIMMHUCST OCHOB OITBITHO-3KCIIEPUMEHTAIBHON M MPOCKTHOM IESITEIEHOCTH
JAHHOTO Kypca BHEYPOUHOW JEATEILHOCTH «DKCICPUMEHTAIbHBIC OCHOBBI

XUMHND.

Ouenka pedepara

Pedepat orneHMBACTCS 1O CIICAYIOIINUM KPUTCPUSIM:

* coOmro/IeHHe TpeOOBaHUH K €ro 0(pOPMIICHHIO;

* HEOOXOIMMOCTh M JOCTATOYHOCTH JJISI PACKPBITHS TEMbI PUBEIACHHON B TEKCTE
pedepara nundopmanuu;

* YMECHHE OOydYaromerocss CBOOOIHO W3JlaraTh OCHOBHBIC HJCH, OTPAXCHHBIC B
pedepare;

* CMOCOOHOCTH OOy4Yaromerocs TMOHSATh CyTh 3aJaBaeMbIX BOMPOCOB W

chOpMyIUPOBATh TOYHBIC OTBETHI HA HUX.



Ouenka npoexkra

[TpoekT oleHMBaeTCS MO CIACAYIOIINM KPUTEPHSIM:

* coOr0JIeHHE TPeOOBaHUM K €ro 0POPMIICHHIO;

* HEOOXOIMMOCTh U JOCTATOYHOCTD JJISI PACKPBITHS TEMbI IPUBEICHHON B TEKCTE
npoekTa WHQOpMAIWH;

* yMEHHE OOydYaromerocs CBOOOIHO W3JaraTh OCHOBHBIC HJCH, OTPAXCHHBIC B
IIPOEKTE;

* CIOCOOHOCTH OOydYaromierocsi TMOHSATh CYTh 3aJaBacMbIX BOIPOCOB |

c(hOpMYIUPOBATh TOYHBIC OTBETHI HA HUX.

TemaTuka HcCIeI0BATENbCKUX M MNPOEKTHBIX PadoT ¢ HCHOJb30BaAHHEM
o0opynoBanus neHtTpa «Touka pocra»

1. V3ydeHue 1mea09YHOCTH PAa3IMYHbIX COPTOB MbLIA U MOIOIIIUX CPEJICTB.

2. npukaTtopHbIe CBOWCTBA Pa3IMUHBIX pACTEHUH U MBETOB (C onpeaeneaneM pH
pacTBOpPOB).

3. Ompenenenne kauyecTBa xjaeO0NMeKapHOH MyKH U Xjieoa.

4. OrmpepeneHne KauecTBa KUCIOMOJIOYHBIX MPOTYKTOB.

5. Ompenenenve 3aBUCUMOCTA H3MEHeHHUs PH 1EIpHOTO M MacTepU30BaAHHOTO
MOJIOKa OT CPOKOB XpaHECHHUSI.

6. Nzydyenue 3p(HeKTUBHOCTH PA3IMYHBIX COJIEBBIX TPEIIOK.

7. KoHCTpyupOBaHHE «XUMUUYECKUX TPEIOK», OCHOBAHHBIX Ha XHUMHYECKUX
peaKIusX.

8. CuHTe3 «MaslaxuTa» B PA3IUYHBIX YCIOBUSX.

9. HM3ydeHue KOppO3UH Kejne3a B Pa3TUIHBIX YCIOBHUSX.

10. BiusHue cBeTa W KHUCIOpOJa Ha CKOPOCTb Pa3NIOKEHHsS pacTBOpa HOAMIIA
KaJTus.

11. OnpeneneHue KkauyecTBa BOAOIPOBOTHON BOIbI.

12. XKéctkocth Boabl. CIOCOOBI OnpeieNieHuUs KECTKOCTH BOJIBI.

13. bymaxnas xpomarorpadus. Xpomarorpaduyeckoe pa3eieHne BEeIIeCTB.

14. XpycranbHoe cTek10. MOXKHO JIM UCIIOJIH30BATh JJISI XPaHEHUSI MTUIIH?



COAEPKXAHUE KYPCA
BBenenne B Kypc «IKCnepuMeHTAJIbHbIE OCHOBBI XuMum» (1 )
Beoonwiii uncmpyxmaosic no Th. XuMus — HayKa dKCIIEpUMEHTaIbHas.
Jemoncmpayuonnuiii skcnepumenm Ne 1. O3nakomnenue c 1a00pamopHbIM

00opyoosanuem; npuémol 6€30nACHOU padOmwvl ¢ HUM.

Pasnen 1. MHorooOpasue XMMHMYECKHX peaKIUil B JIKCHEPHUMEHTAJbHOI
xumuu (74)

Tema 1. Xumuyeckue peakuuu (3 4)

Ilpakmuueckaa paooma Ne 1 «Ilpasuna mexnuku 6ezonacnocmu npu paoome c
nabopamoprvim 06opyooeanuem. Ilpasuna nonv3zoeanusn HazpeeamenbHbIMU
yCmpoucmeamu

OBP B 3KCnIEpUMEHTAIBHON XUMUHU

Jlabopamopnwiti onvim Ne [ « 3ydeHuwe peakiuu B3aUMOCHCTBUS Cylbduta
HATpHs C MEPOKCUIOM BOJIOPOIA»

TemnoBo# addexT xumuueckux peakiuid. [loHsTre 06 9K30- U SHIOTEPMUUECKHUX
peaKIusX.

Lemoncmpayuonnsi onvim Ne 2 [lpuMepbl 3K30- U SHAOTEPMUYECKHX PEAKIIUI.
HHemoncmpayuonnsiti onetm Ne 3 «TemnnoBoit 3pdexT pacTBOpeHHs BEIIECTB B
BOJIE»

CKOpOCTh XMMHYECKUX peaKIui

Jlemonucmpayuonnvii onoim Ne 4 B3auMoneucTBME I1IMHKA C COJITHOM U
YKCYCHOW  KHCJIIOTaMH.  B3auMOJEHCTBUE TpPaHYyJIMPOBAHHOTO  I[MHKA U
IIMHKOBOW TIBUIM C COJITHOM KuciaoTo. BzaummopeiictBue oxcuma meau(Il) c
CEPHOM KHCIIOTOM pa3HOM KOHLEHTPALMK MPHU Pa3HBIX TEMIIEpATypax.
Jlabopamopuwviti  oneim Ne 2 «M3menenne pH B Xoxe OKHUCIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI

Ilpakmuueckana paooma No2. H3yyenue 6ausAHuA yciaoeuil npPoeedeHuUs

XUMU4ecKkou peaxkuuu na eé CKopocmb.



JlabopamopHuiti onvim No 3 «CpaBHUTENBHAS XapaKkTepUCTHKA

BOCCTAHOBHTEIILHOM CIIOCOOHOCTH METAJIIOBY

Tema 2. DiekTposnTudeckas guccounanus (5 4)

DNEKTPOIUTHYECKAsT JUCCOLMALMS — TJABHOE YCJIOBUE MPOTEKAHUS PEAKIUil B
pacTBoOpax.

Lemoncmpayuonnviu  onim  Ne4  VcnplTaHne  pacTBOPOB — BEIIECTB  HA
ANEKTPUYECKYI0 TPOBOJUMOCTh. J[BHKEHUE HOHOB B 3JIEKTPUYECKOM IOJIE.
Jlemoncmpayuonnsiii onvim Ne5 « DIEKTPOIUTHI U HETEKTPOIUTHD)
DIIEKTPOIUTHYECKAS] TUCCOUAIMSA KUCIIOT, ETOYEN U COJICH.

Jlabopamophwiti oneim  Ne4. VI3MeHeHHE OKpPacKU HHJIUKATOPOB B PA3IUUYHBIX
cpenax.

CusbHbIe U clla0ble AJIEKTPOJIUTHL.

Jlabopamophwiti onvim Ne 5. «CuinbHble U cialOble JEKTpoNUTh OmpeeneHue
KHCJIOTHOCTH CPE/Ibl MOJYYEHHBIX PACTBOPOB C MOMOIIBIO UHJIMKATOpA U JaTYUKa
JIEKTPOIPOBOIHOCTH

Jlabopamopnwiti onvim Ne 6 «3aBHCUMOCTb 3JIEKTPOIPOBOJIHOCTH PacTBOPOB
CUJIBHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPALIUK HOHOBY

Peakiiuu nonHoro oomeHa.

Jlabopamopnwiti onveim Ne 7 «B3aumoneicTBUe TuUApoKcHaa Oapusi ¢ CepHOM
KHCJIOTOMN

Peakuu noHHOTO OOMEHa.

Jlabopamophuwiti oneim Ne 8 Peakunn oOMeHa MEX1y pacTBOPAMHU 3IEKTPOJIUTOB.
Jlabopamophwiti onvim Ne 9 «OOpa3oBaHUE COJEH aMMOHHS W H3y4Y€HUE UX

CBOMCTB»

Ilpakmuueckaa padooma Ne3. «Onpedenenue KOHUeHmMpayuu coau no
INNEKMPONPOGOOHOCHU PACMEOPA)

['maponns conen.



Ilpaxkmuueckaa paooma Ned. Pewienue ykcnepumeHmanvHulx 3a0ay no meme

«Inexkmpoaumuueckan ouccouuayusn». Th

Paznea 2. [IpakTUKyM 110 M3Yy4YeHHMIO CBOMCTB MPOCTHIX BELIECTB: HEMETAJLJIOB
H MeTaJ/I0B, uX coeauHeHuii (204)

Tema 3. CoiicTBa rajoreHos (2 4)

["anmorensl: pu3nyUecKre U XUMUYECKUE CBOWCTBA

Jlemoncmpayuonnwiii onvim Ne6 @U3nYecKrue CBOMCTBA TaJOTCHOB.
Jlabopamopnwiti onvim Nel() PacriodHaBaHHE COJSIHOM KHUCJOTHI, XJIOPUIOB,
OpOMMJIOB, HOJUIOB U HoAa.

Xmop. CBolicTBa M NMPUMEHEHUE XJIOpa

Jlemoncmpayuonnwiii onvim Ne 7 «3yyenune GpU3NIECKUX U XUMHUYECKUX CBOMCTB
XJIOpay

Jlabopamophuwiti oneim Nel 1. OrOenuBarolye CBONCTBA XJIopa

CoenrHEeHMSs TAJIOTEHOB. XJI0POBOIOPO/I.

Jlemoncmpayuonnwiii onetm Ne§ TlonydeHue XJIOpOBOJOpOJa U PACTBOPEHHUE €T0
B BOJIE.

JlabopamopHhuwiti oneim Nel2. B3auMHOE BBITECHEHUE TaJIOTEHOB M3 PACTBOPOB UX
coyeun

Jlabopamopnwiti onvim  Nel3. PacriozHaBaHHME COJISHOW KHUCJIOTBHI U XJIOPHUIOB,
OpOMHJIOB, HOTUIOB

Ilpakmuueckaa paooma Ne 5. «Onpedenenue cooeprycanus Xaopuo-uoHoé 6

RUMbEBOIL 600¢»

Tema 4. CoiicTBa kucJjopoaa u cepbl (5 1)

Kucnopon: nonydyeHue 1 XuMU4ECKUE CBOMCTBA.

Hemoncmpayuonnwviti onotm Ne 9. «llomydenue wu cobOupaHue KHUCIOpPOJa B
7a00paTOpUH U 3aMOTHCHUE UM Ta30METPay

JlabopamopHhuwiti oneim Nel4. «'opeHre cepbl Ha BO3IYXE U B KUCIOPOJIE»



Jlabopamopnuwiti onoim Nel5. «l'opeHue xeneza, MeId, MarHus Ha BO3JyX€ U B
KHCIIOPOJIE»

Cepa. XMMHUYECKHE CBOMCTBA CEPHI.

Hemoncmpayuonnvii onoim Nel() . AnnoTrpomHble  MOAU(DHUKAIUU  CEPHI.
O3HakomiieHHE ¢ oOpasliaMH cepbl U €€ MPUPOJIHBIX COCTUHEHHM.
CoeauHeHus cepbl: CEPOBOOPOJ, CEpOBOAOPOIHASA KUCcI0Ta. CylbQuabl.
Hemoncmpayuonnviti oneim Nell QOOpa3npl  OPUPOAHBIX  CyIbDHIOB |
CyJb(aToB.

Jlabopamopnwiti onvim Nel6. KadecTBeHHbIE peakmuM Ha CyJb(PUA-HOHBI B
pacTBope.

Jlemoncmpayuonnwviii onoim Nel2 «llonydyeHue cepoBOAOPOJIa U M3YUYECHHE €ro
CBOMCTB.

Jlabopamophuwiti oneim Nel7 «Cunte3 cepoBosiopoaa. KauecTBeHHbIE peakiny Ha
CEPOBOJIOPOJI U CYJIbPUIBDY

Coenunenus cepol: okcup cepsl (IV), cepHucTas Kuciaora v €€ CoJiu.
JlabopamopHhwiti onvim Nel8 KadecTBEHHbIE pEaKIMM Ha CyJIb(OUT- MOHBI B
pacTBope.

Lemoncmpayuonnvi onvim Ne [3. «3ydeHHWe CBOMCTB CEPHUCTOrO rasza H
CEPHUCTOU KUCIIOTBD»

Coenunenus cepol: okcug cepsl (VI), cepHas Kuciaora v €€ COJIu.

Jlabopamopnwiti onoim Nel9 KadecTBeHHBIE peaklud Ha Cylb(aT-HOHBI B
pacTBope.

CBOMCTBa CEpPHOU KUCIIOTHI.

Jlabopamopmuwiti oneim Ne2() VI3ydeHnne CBOMCTB CEpHOM KHUCTOTHI

Tema 5. CoiicTBa a3oTa u gocdopa (6 4)

A30T: pu3nyuecKkne U XUMHUIECKHUE CBOMCTBA. AMMHUAK.

Lemoncmpayuonnsiu oneim Nel4 Thb [lonydyeHne amMMHaka W €ro pacCTBOPEHUE B
BOJIE.

Jlabopamopnuwiii onvim Ne 21 « OCHOBHBIE CBOMCTBA aMMHUAKa



Ilpakmuueckan paboma Ne 6. «Ilonyuenue anmuaka, uzyuenue €20 ceoucCme».
Conu aMmMOHHS.

JlabopamopHhuwiti onvim Ne2?2
B3anmonencTBrue cose aMMOHHUS CO IIEIOYaMHU
A3OTHas KuCJOoTA.

Hemoncmpayuonnvie onvimer NeNel5-17: «Ilonmyuenue oxcuga azora (IV) wu

U3yueHHe ero cBOMCTB»; «Okucnenue okcuaa azora (II) mo okcuaa azora (IV)»;
«BzaumopeiictBue okcua azota (IV) ¢ BoJOH U KUCIOPOIOM, TTOTYYEHHUE a30THOM
KHUCJIOTBI»

JlabopamopHhwiii onvim Ne 23. VI3ydeHue CBOMCTB a30THON KUCIIOTHI
Ilpakmuueckaa paooma Ne 7. «Onpedenenue Humpam-uoHo8 6 NUMAMeENbHOM
pacmeopey
Conu a30THOW KUCIOTBI — HUTPATHI.

Jlemoncmpayuonnsiti onerm Nel8 O6pasipl TPUPOAHBIX HUTPATOB U PocdaToB.
Jlabopamopnwviti oneim Ne24 (O3HakOMIIEHHE C a30THBIMU U (pochopHBIMU
ynoopenusimu. Pacrio3HaBaHue a30THBIX YI0OpEHUH.

JlabopamopHnuwiti onvim Ne 25 «OnpeqieieHre aMMUAYHOM CEUTPbl U MOYEBUHbBD»
dochop. Coenunenus pocdopa: okcua dhochopa (V), oprodhochopHas kuciora u
ee conu. DochopHbie ynoOpeHus
Jemoncmpayuonnwii onvim Nel9 O6paszubl kpacHoro docdopa, okcuaa gocdopa
(V), mpupoausix dhochartos.

Jlabopamopnwviti onetm Ne26 «l'openne cepbl U (ochopa Ha BO3ayXe U B
KHCIIOPOJIE»

Jlabopamopnwviti oneim Ne27 (O3HakomlIeHHE C a30THBIMU U (pochopHBIMU

yI0OpEHUSIMU.

Tema 6. CBoiicTBa yrjiepoaa u kpemHusi (2 4)
VYrnepon, ¢usnueckue cBoicTBa.  AJUIOTpomMs yriepoja: anmas, rpadur,

KapOuH, QyepeHsl. XUMUYECKUEe CBOWMCTBA yTIepoja.



Jlemoncmpayuonnsii onetm Ne2() Mojienu KpHUCTaJUNIMUECKUX PEHIETOK anmasa H
rpadura.

Okcuapl yriepojna. YrapHelii W YIVIEKHACIBIA  ra3bl. YTOJbHAs  KHUCIOTA,
KapOOHATHI

Hemoncmpayuonnwviti onvim Ne2] OOpa3upl  NPUPOJHBIX KapOOHATOB |
CUJIMKATOB.

Jlabopamopnuwiii onvim Ne28 KauecTBeHHass peakiusi Ha YTIEKUCIBIA ras.
JlabopamopHhuwiii onvim Ne29. KauecTBeHHass peakius Ha KapOOHAT-HOH.
JlaGopartopusiit onbIT Ne 30 «B3aumopaeiicTBre U3BECTKOBOM BOJIBI C YTIEKUCIBIM
razom»

Ilpakmuueckaa paooma Ne8. «llonyuenue oxcuoa yznepooa (IV) u uzyuenue eco
ceoiicme. Pacnosnaganue kapoonamoey.

Kpemnuii u ero coeuHeHus!.

HHemoncmpayuonnwviti onvim Ne22 OO0pa3upl  NPUPOJHBIX KapOOHATOB |
CUJIMKATOB.

JlabopamopHhuiti (3anumamensusiti) oneim Ne 31 «BplpamuBanue Bogopociiel B

CHJIMKATHOM KIJICC)

Tema 7. O01ue ¥ HHAUBUAYAJIbHBIE CBOHCTBA METAJLIOB (5 4)

OO0mue ¢u3nueckue W XUMHUYECKHE CBOMCTBA METAJLJIOB: peakuuu C
HEMETaJUIaMH, KHUCJIOTaMU, COJIIMH. BOCCTaHOBUTEIBHBIE CBOWCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB.

Jlabopamopnuwiii onvim Ne32. BzauMmoaeiicTBe METaIOB C PAacTBOpPaMH COJICH.
BzaumopeiicTBue MetamioB (Mar"us, IMHKa, XKejle3a, MEIU) C pacTBOpaMu
KHUCJIOT

Hemoncmpayuonnsiii onerm Ne23. I3yuenue o0pasiioB METAILJIOB.

[[lenounbie meTamibl. CoeIMHEHUS METOUYHBIX METAIIJIOB

Jlemoncmpayuonnwviii onveim Ne24 B3auMOACHCTBUE  WIETOYHBIX METAIJIOB €
BOJIOU.

CBoOJCTBA IIEJIOYHO3EMENBHBIX METAJIJIOB I X COEIMHEHU.



Jemoncmpayuonnvii  oneim  Ne25 BzaumoneicTBue IET0YHO3EMEIIbHBIX
METAJJIOB C BOAOM.

OO0pa3ibl BKHEUIIIUX MPUPOIHBIX COCAMHEHUI MarHusi, KaJlbLIUsl.

CaoiicTBa coequHeHn Kanbius. JKeCTKOCTh BOJIbI

Jlabopamophuwiti onvim Ne33. O3HaKOMJIEHUE CO CBOMCTBAMHU U IPEBPAILICHUSIMU
KapOOHAaTOB U THAPOKaApOOHATOB.

Jlabopamopnwiti onvim Ne34. YcTpaHeHHE JKECTKOCTH BOJBI B JOMAITHUX
YCIIOBUSAX

CBoiicTBa amOMUHUS

Jemoncmpayuonnvii onoim Ne26. B3aumonencTBME  AIOMUHUS C  BOJIOM.
OO0pasipl BOKHEUIIINX MPUPOJIHBIX COSAMHEHUN aTFOMUHUS

AMGOTEpPHOCTh OKCHJA U TUIPOKCHAA ATFOMUHUS.

Jlabopamophwviti oneim  Ne35. TlomydyeHue  THUAPOKCHUIA  QIIOMUHUS |
B3aMMOJICHCTBUE €r0 C KHCIOTAaMH M IIEJIOYaMHU.

Kemneso.

HHemoncmpayuonnwiti oneim Ne27. O6pas3usl pyn xene3a. CxKuUranve xeinesa B
KHUCJIOPOJIE U XJIOpeE.

Jlabopamopmnwiii onvim Ne 36. « OKUCICHUE KejIe3a BO BIAKHOM BO3yXe»
CBoiicTBa COeIMHEHUN JKelie3a: OKCUIOB, THAPOKCUIOB U codielt xene3a(ll u I11).
Jlabopamopnwiti onvim Ne37 llomyuenue rtuapokcuaoB xeneza(ll) u (II) u
B3aMMOJICHCTBUE UX C KUCIOTAaMU U LIEJI0YaAMH.

IIpakTnueckas padora Ne9. PenmieHue 5SKCIEpUMEHTANbHBIX 3aJad MO TEME

«OO0111Me 1 MTHANBUAYAIBHBIE CBOMCTBA METAILIIOBY.

Pazgea 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM U MPOEKTHOM AeSATEJIbHOCTH
(64)

TexHuka ©0€30MaCHOCTH TPU BBHIIOJHEHHUH CAaMOCTOSITENIbHBIX OIBITOB U
HKCIIEPUMEHTOB B JIOMAIIHUX YCJIOBHSIX M C HCHOJB30BAHMEM OOOpPYAOBaHUS

XUMHYECKOH 1abopaTopum.



IIpakTuyeckas padora Ne§. OOparieHue co CTEKJIOM (CruOaHHME CTEKISTHHOU
TpyOKH, U3TOTOBJICHUE: MUIMETKU; KAMWUISIPOB; MPOCTEUIINX Y3JI0B; MPOCTEHUIINX
puOOPOB)

XHUMUYECKUM aHAIU3: KAYECTBEHHBIM U KOJIMYECTBEHHBIN

Teopernyeckne  OCHOBBI  OIIBITHO-DKCIEPUMEHTAJIIBHOM M IPOEKTHOMU
NESATEIbHOCTH.

Br16op temsl npoekTa. [ImanupoBanue n1esTenbHOCTH.

[TonroroBka mpoekra. COoop uH(popMauuMu N0 AaHHOM TeMe. MojaenupoBaHHe
IIPOEKTHOU JEATEIIBHOCTH.

BrlnonHeHne y4eOHbIX POEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX pa0oT.
IIpakTyeckne padornl Ne§-12 o Temam NPOEKTOB ydaluxcs

[ToaroToBka yueOHBIX MMPOEKTOB K 3aIUTE

HpOMe)KyTO‘IHaH aTrecranus - 3aluTa IPOCKTOB

YUYEBHO - TEMATHYECKHWMH ILJIAH

Koa-Bo | JlaGopaTopubix | Jem. | [IpakTuyeckmnx
Ne Paspaennl nporpaMmmbl
4acoB ONBITOB ONBITOB pa6or
Beenenue B kypc
1 | «DxcnepuMeHTaNbHbIE OCHOBBI 1 1
XUMHUD)
2 | XUMHYECKHE PeaKInu 3 3 3 2
3 | DMEeKTpOoIUTHICCKas 5 6 2 )
JIICCOTTHAIINS
4 | CpoiicTBa ranoreHon 2 4 3 1
S | CBoifcTBa KUCIOPO/IA U CEPBI S5 7 S
6 | Cpoiictpa asora u dpocdopa 5 7 6 2
7 | CBoiicTBa yriepoaa u KpeMHHUS 3 4 3 1
8 O6Hv11/1e Y MHIUBUTYyaJIbHbBIC 4 6 5 1
CBOICTBA METAJIJIOB
OCHOBBI OIIBITHO-
9 | sKcepUMeHTaTBHOM 1 6 3
POEKTHOH JIeITeTbHOCTH
Hroro 34 37 28 12







