MyHHUIIUITaTEHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKICHUE
«OcHoBHas o0mieobpazoBarenbHas mkoja Ne 19y
MYHULIMIIAJIbHOTO 00pa3zoBanus Kanganakuickuii paiion

COTJIACOBAHO «YTBEPXJIAIO»

HAa II€1arOTHYECKOM COBETE
[Tpotokom Ne 1
oT «27» aBrycra 2025 r

Hupextop MAOY OOLL Nel9
H.A. Jlammna,
[Tpuka3z Ne 86/2-OJ ot 27.08.2025

OOKYMEHT NOAMNCAH
ONEKTPOHHOW MOANUCHIO

397BB0176065FBCAC3069D4218602D43
AB

OBATENLHOE KOl OCHOBHAR
0 OBPASOBAHIS 1 PAVIOH

LK
4 ¢ 11.06.2025 20 04.09.2026

IIporpamma BHEYPOUHOIi 1eSITEIbHOCTH « JKCIIEPUMEHTATbHAST XUMHUSD»
715 8 KJI1aCCOB ¢ MCMOJIb30BaHUEM 000pyaoBaHus eHTpa «Touka pocTa»
Cpok peanusanumn: 1 roa

Pa3pabdoTumnk nporpamMmbI:
3amatuH  Aszpei  JMuTpueBud,
YUUTEIb XUMUU

r. Kagnamakma
2025 ron



IIpeaMeTHbIe pe3yabTaThl 0CBOCHHS Y4eOHOI MPOrpaMMbI

Ha 6a3e nentpa «Toduka pocta» oOecrednBacTCsl peann3aist 00pa30BaTeNbHBIX IPOTPAMM E€CTECTBEHHO-
HaydHOH W TEXHOJIOTHYECKOH HampaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEeOOBaHMAMHU
3aKOHOZATEIbCTBA B chepe 0Opa3zoBaHus U ¢ yIETOM peKoMeHaanui deaepalbHOTO onepaTopa y4eOHOro Ipeamera
«XUMHUSI».

Pabouast mporpamma Kypca BHEYPOYHOH AEATEIBHOCTH «OKCIEPUMEHTAIbHAs XHMHS» COCTaBlieHa Ha
ocHoBannun  DexepanbHblii 3akoH oT 29.12.2012 Ne273-®3 «O6 obpazoBanun B Poccuiickoit denepaunm», B
COOTBETCTBHE C TpeboBaHusiMH DenepanbHOro I'OCYAapCTBEHHOI'O 00pa30BaTeNbHOIO CTaHAApTa OCHOBHOTO
o01rero oopa3oBaHusI.

JlaHHBIM Kypc HampaBiieH Ha YJOBJIETBOPEHHE IO3HABATENBHBIX MHTEpecoB ydamuxcs. Kypc mo3Bonut
YYaIIMMCS PacCIIUPUTh CBOM 3HAHUS B XUMHH Ha YPOBHE, HE TPEOYIOIIEM CHENNATbHON MOATOTOBKH II0 MIPEAMETY.
Yd4eHukr npruoOpeTyT NPaKTHIECKUE YMEHHS U HaBBIKH, HEOOXOIMMBIC B )KU3HHU HE TOJIIBKO XMMHUKY, HO H KaXXJOMY
YEJIOBEKY.

IIpennaraemslii Kypc BKIIOYAaeT Marepuail 00 WCIOIb30BAaHWM XHMHUYECKHX BEUIECTB B OBITY, B
MOBCETHEBHON JKU3HH YEIOBEKA.

ConepxaHne Kypca 3HAKOMUT yYalluXcs C MHPOM OBITOBOM XHMHH, C XapaKTEPUCTHKOHW BEIIECTB,
OKpYXaIOIIMX Hac B OBITY, NMpaBWIaMH 0E30IacHOro OOpalleHusl C BellecTBaMHu ObITOBOW Xxumuu. Kpome TOTrO
JAHHBI Kypc BHEYPOYHOH JESTENbHOCTH IPEIyCMaTPUBAET OSKOJOTMYECKYI0 HAIpPaBIEHHOCTh XHMHUYECKOTO
00pa3oBaHus, NPeIyCMaTpUBACT O3HAKOMIICHHE YYalllUXCs ¢ XUMUYECKUMHU aclleKTaMU COBPEMEHHOM SKOJOTUHU U
IKOJIOTHYECKUX TIPOOIeM.

XUMHYeCKHe 3HAaHUS HEOOXOAMMBI KaXJIOMY YEJIOBEKY, OHH OIPEACISIOT PalUOHAIbHOE IOBEICHUE
4eJoBeKa B OKpYXKalolIeH cpele, MOBCEIHEBHOW MKM3HH, TNiEe C KaXIbIM TOJOM BO3PACTaeT POJIb OEPEeHKHOro
OTHOIIICHHS YEJIOBEKa K CBOEMY 3JI0POBBIO, 3I0POBBIO OKPY)KAIOIINX, IpUpoAe. JJaHHBIH Kypc pa3BUBAaeT HHTEPEC K
XMMUH, aHAIUTHIECKHE CIIOCOOHOCTH yJalIuXCcs, pacIIupsieT HX KPyro3op, GOpMUpPYET HayYHOE MHPOBO33PEHHE.

[MpakTrdeckas HampaBIEHHOCTh TEM JENIACT NAHHBIN KypCc OYEHb AKTyaJIbHBIM, ITO3BOJIET PAcIUIMPHUTh U
yOIIyOUTh TPaKTHIECKOE MNPUMEHEHHE TIIOJyYCHHBIX YYallMMHCS TEOPEeTHYECKHX 3HaHMH 1o xumuu. Kypc
OPHEHTHPOBAH Ha pa3BUTHE JTIOO03HATEIBHOCTH M MHTEpeca K XMMHH, Ha COBEPIICHCTBOBAHNE YMECHUH yJaluxcs
o0palaThes ¢ BEIECTBAMHU, BCTPEYAIOIIUMUCS B OBITY.

Pabouas nporpamma Kypca BHEYPOUHOH IESATEIBHOCTH « DKCIIEPUMEHTANIbHASL XUMUS» TIpeTHa3HaueHa JUIs
yuarnmxcst 8 KJIaccoB OCHOBHOI IIKOJIBI M paccunTaHa Ha 34 yaca B roa (1 wac B Heneimo). [IpogoikuTenbHOCT
3aHATUSA — 40 MUHYT.

JlanHasi mporpaMma COCTaBJIeHa M0 y4eOHBIM MOCOOMSM C TOAPOOHBIMH MHCTPYKIUSIMH U HEOOXOAUMBIM
TEOPETUIECKHM MaTEpPHAIOM.
[pn peanuzanyu AaHHOM NporpaMMBI OyZeT 3a1eHCTBOBaHO 000pyI0oBaHHE IIeHTpa «Touka pocTay.



1. COOEP)KAHHUE ITPOT'PAMMBI

BHEYPOYHOH IEATEIBHOCTH « DKCIEPUMEHTAIbHAS XUMES» I 8 KiaccoB (34 yaca)

C ICTIONTB30BaHUEM 000pyHoBaHU U poBoi madopatopun «Touka poctar

Pa3gen 1. OcHoBBI 3KcCIepUMeHTAIbHOM XuMuu (19 1)

XuMus — HayKa SKcIepUMeHTanbHast. BBonHbIM nHCTpyKTax no Th

Jemoncmpayuonnstii sxcnepumenm Ne 1. O3HaKOMIICHHE C Ta00OPATOPHBIM 000PYIOBAaHHEM; IPUEMBI
Oe30macHoit pabOTHI C HUM.

Ilpakmuueckasn paboma Ne 1. IlpaBuia TexHUKH 0€30M1aCHOCTH NP paboTe ¢ 1abopaTOPHBIM
obopynoBanueM. M3ydeHnue cTpoeHHs IIIaMeHU»

Merto/pl TO3HAHKS B XUMUHU. DKCIEPUMEHTAIBHBIE OCHOBBI XUMHH

Jlabopamopnuiii onsim Nel.PaccMOTpeHHUE BEILECTB C Pa3IMYHBIMU (U3UYECKUMH CBOHCTBAMHU (Me/ib,
JKeJIe30, HUHK, cepa, BOAa, XJIOPH] HaTPHs

Jlabopamopnutii onvim Ne 2. «J1o Kakoii TeMIepaTypbl MO’KHO HarpeTh BEIIECTBO?

Jabopamopnuiii onvim Ne3.V13yueHue CBONCTB BEIIECTB: HAIPEBAHUE BOJIbI, HATPEBAHUE OKCUAA KPEMHUS
(V).

Jlabopamopnutii onsim Ne 4. «I3MepeHre TeMIIepaTypsl KATICHNS BOJBI C IIOMOIIBIO JaTIHKa
TEMIIEpaTypbl X TEPMOMETPAY»

Jlabopamopnutii onvim N 5. «OnpeneneHne TeMIepaTypsl IIaBIeHU U KPUCTAIUIH3AINN METAIIIa)

[lepBoHauaBHBIE XUMHYECKHE MTOHATHA. UHCTHIC BEIIECTBA U CMECH

Jlabopamopnuwuit oneim Ne 6. VccnenoBanne pU3HMUSCKUX M XUMUICCKUX CBONCTB MPUPOIHBIX BEIICCTB
(M3BECTHAKOB).

UYuctele BemecTBa u cMecu. CriocoOb! pasziefieHus cMeceil: IeficTBre MarHUTOM, OTCTalBaHuUe,
(bI/IJ'ILTpOBaHI/Ie, BbIITApMBAaHUC, KpUCTAJJIN3AlA, AUCTUILIIAIUA.

Ilpakmuueckana paboma Ne 2. OBnajeHue HABbIKAMH Pa3AesICHUs] OJHOPOIHBIX U HEOAHOPOIHBIX CMECEH:
OTCTauBaHue, GMIHTPOBAHNE, BEITAPUBAHUE, KPUCTAIIH3ALIS, AUCTHIISIINS (IEPETOHKA).

®dusnyeckre 1 XUMUYECKHE SBICHUS.

Hemoncmpayuonnsiii sxkcnepumenm Ne 2. «Bpinenenne 1 MOTJIOMEHNE TETIA — MPU3HAK XUMUYECKOH
peaKmum»

Jabopamopmnutii onstm Ne 7. Ilpumeps GU3NIecKUX SBICHUNA: CTHOAHNE CTEKITHHOM TPYOKH, KUTITYCHHUE
BOJIbI, TUIABJICHUE MapaduHa.

Jabopamopnutit onvtm Ne 8. IIlpuMepbl XUMUUECKUX SBJICHUIN: TOPEHUE APEBECHHBI, B3aMOJICHCTBHE
Mpamopa ¢ COJITHOM KUCIIOTOH.

Hemoncmpayuonnsiii onvim Ne 3. «Temneparypa IjaBJIeHHUs BEIIECTB C pa3HBIMHU TUIIAMU
KPUCTAJIMYECKUX PELIETOK

IIpocThie U cnoxHbIE BellecTBa. XUMUYECKUM 311eMeHT. XuMU4eckuil 3HaK. IIpocTsle BemecTBa: MeTallbl
Y HEMETaJUIBI.

Jlabopamopnuiii onvim Ne 9. 3HakOMCTBO ¢ 00pa3LAMH ITPOCTHIX BEIIECTB: METAIIOB U HEMETAIIJIOB.
Onucanue cBOKCTB.

Jabopamopnuiii onvim Ne 10. VicribiTanue TBEPIOCTH BELIECTB C MOMOIIBI0 Kouiekuuu «l1lkana
TBEPAOCTHY.

@DopMyITbl CIIOKHBIX BelecTB. KauecTBEHHBIH M KOJIMUECTBEHHBIN COCTAB BEIIECTBA.

Hemoncmpayuonnsiit 3xcnepumenm N 4.«3aK0H COXpaHEHUS MACCHI BEIIECTBY

XUMUYECKUE TPEBPAILCHUs]. XUMUUECKUE PEaKLUU.

Jabopamopnutit onvtm Ne 11. TIpuzHaku MPOTEKaHUS XUMUUECKUX PEAKIIUNA: HarpeBaHUE METHON
MIPOBOJIOKH; B3aUMO/ICIICTBHE PACTBOPOB €IKOTO HAaTpa M XJIOPHAA MEI1; B3aUMOICHCTBHE PACTBOPOB YKCYCHOM
KHCJIOTHI ¥ THAPOKapOOHaTa HaTpusl.

ITonroroska k 'MA, BITP

Tecmoewiii Konmpob: «OCHOBBI 3KCIIEPUMEHTAIBHON XUMUM.

Pazpen 2. IIpakTUKYM 10 M3y4eHMIO Fa30B: KMCJI0poAa U Boaopoaa (6 1)

Kucnopoa. Peaknuu, ucros3yeMble UTs TOTYYIeHUS KUCIOpoa B JabopaTopuun

Jabopamopnutii onvsim Ne 12.«['openue cepsl U pocdopa Ha BO3TYXE U B KUCIOPOILH

Jabopamopnuiit onvim Ne 13.«'opeHne xeneza, Meau, MarHUs Ha BO3AYXE H B KHCIOPOJIE»

Jabopamopnuiit onvim Ne 14. PaccmoTtpenne o6pa3io okcuos (yriaepoaa (IV), Bomopona, hocdopa,
MeJIH, KaJIbITHs, KeJe3a, KpEMHHS).

IToxaroroska k TMA, BITP

Bo3nyx u ero cocras.

Jemoncmpayuonnstii 3xkcnepumenm N 5. «OnpeeneHne cocTaBa BO3yxa»

Bonopox. ITonyyenue Bogoposa. Mepsl 6e3onacHocTr ipu pabote ¢ BogopojoM. [IpoBepka Ha UncToTy.
I'pemyunii ras.

Tecmogulit Konmponw: «IIpakTUKyM IO U3yUEHUIO ra30B: KUCIOPOAA U BOAOPOAA».



Paznen 3. IIpakTHKYM MO M3y4€HHIO CBOICTB BOJbI M PacTBOPOB (9 4)

Bona. MeTtopl onpeiesieHls coCTaBa BOABI - aHAIU3 U CUHTE3.

Jlabopamopnutii onvim Ne 15.«OnpeneneHne BOIOTPOBOIHONW M TUCTHLTUPOBAHHON BOJIBD

Du3nYECKHEe U XUMUYECKUE CBONCTBA BOJBI.

Jlabopamopnutii onstm Ne 16. Oxpacka HHANKATOPOB B HEUTPAIBLHOH cpenie

Jlabopamopnutii onvim Ne 17.CpaBHeHre Ipo0 BOIBI: BOIOIIPOBOIHON, 3 TOPOJICKOTO OTKPBITOTO
BOJIOEMA.

Bopna — pactBopureins. PacTBOpEL.

Jlabopamopnuwtit onvim Ne 18. «3yueHne 3aBUCUIMOCTH PAaCTBOPUMOCTH BEIECTBA OT TEMIIEPaTyphl»

HacplmeHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI.

Jabopamopnuwtit onvim Ne 19. « Habniodenue 3a pocmom Kpucmaniiogy

Jabopamopnutit onvim Ne 20. «Ilepecviuyennulii pacmeop»

Ilpakmuueckan paboma Ne 3 «Onpedenenue KonyeHmpayuu euecms KoiopuUMempuieckum mMemooom no
KATUOPOBOUHOMY 2paAPUKY»

Kpucrannoruaparst.

Jlabopamopnuiii onvim Ne 21. «Onpedenenue memnepamypsl pasiodiceHus KpUCmaiiocuopamay

ITonroroska k 'MA, BIIP

Tecmoewiii Konmpons: «[IpakTHKyM 10 H3YYEHHIO CBOMCTB BOIBI U PACTBOPOBY.

Temamuxa onslmHO-IKCHEPUMEHMATILHBIX U RPOEKNIHBIX PAOONL C UCHONb30GAHUEM 000PYOOEAHUA
uenmpa «Touka pocmay:
1. DkcnepTH3a MPOAYKTOB MUTAHUS 110 YIIAKOBKE.
. OnpezeneHye KauecTBa BOJAOIPOBOIHOM BOABI.
. Onpenenenuie CBONCTB BOJONPOBOJIHON U JUCTUIUIMPOBAHHON BOJBI.
. KucnotHOCTh aTMOC(EpHBIX 0CaIKOB.
. [onmy4eHne kpucTauIOTHApPATa MEIHOTO KyIIOpOCa.
. Habnromenue 3a pocToM KpHCTAILIOB.
. [omy4yeHune mepechIeHHbIX PacTBOPOB.
. OnpenencHre TeMIIEpaTyphl pa3lIOKECHNS KPUCTAILIOTHIPATA.
9. Omnpenenenne KUCIOTHOCTH MOYBHI.
10. M3y4eHue me0yHOCTH Pa3InYHbIX COPTOB MbLIAa U MOIOIUX CPE/CTB.
11. MaaukaTopHbIe CBOMCTBA pa3IMYHBIX pacTEHUN U IBETOB (C onpenenenueM pH pacTBopoB).
12. Omnpenenenue kayecTsa XaeOomeKapHOil MyKH 1 XJieOa.
13. Omnpenenenne kadecTBa KUCIOMOJIIOYHBIX IPOIYKTOB.

031N DN KW

14. OmnpezneneHyue 3aBUCUMOCTH HM3MeHeHMsA pH ILenbHOro M macTepu30BaHHOTO MOJIOKA OT CPOKOB
XpaHCHHS.

15. OdrcTKa BOJBI TIEPETOHKOH.

16. OdrcTKa BOJBI OT 3arpsi3HCHUH.

17. [IpuroroBneHre MOYBEHHON BRITSDKKU U oTpeeeHue ee pH.

18. OmnpeneneHre CTENCHA 3aCOJICHHOCTH TIOYBHI.

19. KonmgectBeHHOE OnpeieNieHne 3arps3HEHHOCTH BEIIECTBA.

20. Omnpenenennie Maccel okcuaa wmeau (Il), oOnapyxenme oxcuma yraepoxa (IV) u Bojwl,
MOJIy9aeMBIX MPH Pa3I0oKeHUH OCHOBHOTO KapOOoHaTa MeaH (MaJaxuTa).

21. [Monyuenne, cobupanve u uaeHTH(UKaMs ra3oB (BOAOPOJA, KUCIOPOJA, YIJIEKHCIOro rasa,

aMMHaka), MOHTaX COOTBETCTBYIOIINX MPUOOPOB.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI
BHEYPOYHOIi JesITeJIbHOCTH «DKCIIePpUMEHTATbHAA XUMUSD)

AJIs1 8 KJ1aCCOB € MCIOJIb30BaHHeM 000pyroBaHus neHTpa «Touka pocray

€ ONIMCAHHEM YHHBEPCAJIbHbIX Y4eOHBIX JeHCTBMIl, JOCTUIaeMBbIX 00y4alOLIUMHUCS

Juunocmmuvie pezynomamaot

Obyuaiowuiics nOIyYUm 803MONCHOCMb 0151 POPMUPOSAnUs credyiowux ausnocmuvix YYJI:

- orpe/eJIeHue MOTHBAILMH U3y4YeHUs y4eOHOTO MaTepHaa;

- OlLICHMBaHKE YCBaMBaeMOro y4eOHOTO MaTepuala, UCXOAsl U3 COLMANIBHBIX M JIMYHOCTHBIX [IEHHOCTEH;
- TIOBBILIEHUE CBOET0 00pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3Y4YE€HHIO OCHOBHBIX
UCTOPHYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMHUU U OOIIECTBA;

- 3HaHUe MPABUJ MOBEIEHHS B YPE3BbIUANHBIX CUTYallUsX;

- OIICHUBaHHE COLHANFHON 3HAYNMOCTH PO ECCHi, CBI3aHHBIX C XUMHEH;

- BJaZICHUE MpaBUiIaMu 0€30I1aCHOT0 OOpaeHUs ¢ XUMHIECKUMH BEIIECTBAMU 1 00OPYIOBAHHEM,
MPOSIBICHUE YKOJIOTHYECKOH KyJIbTYPHI.

Memanpeomemmnuie pe3yrvmamul

Pecyriamuenvie
Obyuarowuiics ROLYHUM 803MONCHOCb OJIsl POPMUPOGaHUsL cledyrouux pecyasimusHovlx YV

—  LeJiernoJyiaraHye, BKII0Yast IOCTAHOBKY HOBBIX IleJiei, IpeoOpa3oBaHue MPaKTHIECKOH 3a1a4u B
MO3HABATENILHYO, CAMOCTOSTEIBHBIN aHATN3 YCIOBHUI JOCTHKEHHUS [IETH Ha OCHOBE YUETa BBIICICHHBIX
YUHUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM Y4€OHOM Marepualie; INIaHHPOBaHUE MYTH JOCTHIKEHUS LieJiei;

- YCTaHaBJICHUE LCJIEBBIX MTPUOPUTETOB, BHIACICHUEC AJIbTCPHATUBHBIX Ccroco00B JOCTHXKCHUS LICJIIU U B])I60p
Hanbounee 3(PEeKTUBHOTO Crocoba;

—  YMEHHE CaMOCTOSTENHHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABJIAT HM;

—  yMeHHWE NMPUHUMATH PEIICHHS B IIPOOIEMHON CHTYaLHH;

—  I[OCTAaHOBKA y4eOHBIX 3a[a4, COCTABICHHE [UIaHA U IIOCICIOBATEINFHOCTH ICHCTBHIA;

—  opraHu3anus pabovero MecTa pH BBIIOJIHCHHH XUMUYECKOTO KCIIEPHMEHTA;

—  NPOTHO3UPOBAHHE PE3YJIHTATOB OOYUCHUS, OLCHUBAHIE YCBOCHHOTO MaTepraa, OLCHKA KauecTBa 1
YPOBHSI TOJYYCHHBIX 3HAHU, KOPPEKIIUS IIaHA U CIIOco0a JCHCTBUS MPH HEOOXOAUMOCTH.

llo3nasamenvhovie

Obyuaowuiicst ROIYHUM 803MONCHOCb OJIsL POPMUPOBAHUSL ClledyIouux no3Haeamenvhvix YVJ/I:

- MTOWCK U BBIICTICHUE HH(DOPMAITHH;

- aHaJN3 YCIOBUH 1 TpeOOBaHU 3a1a4H, BEIOOP, COTIOCTAaBICHNE i 000CHOBaHHE CIIOCO0a pelIeHNs 3a1a9u;
- BEIOOp Hanbosee F3PPEKTHBHBIX CIIOCOOOB PEIICHHUS 3a/1a4H B 3aBUCHIMOCTH OT KOHKPETHBIX YCIIOBHI;

- BEIIBIKCHUE B 000CHOBAaHUE THIIOTE3BI, BBHIOOP criocoba e€ mpoBepKy;

- CaMOCTOSATENFHOE CO3[JaHHE ATOPUTMA JISITETHHOCTH MIPH PEIICHUH MPOOIIEM TBOPUYESCKOTO U IIOMCKOBOTO
XapakTepa;

- YMEHUS XapaKTepHU30BaTh BELIECTBA I10 COCTABY, CTPOECHHUIO U CBOMCTBaM;

— OTNMCHIBAHUE CBOMCTB: TBEPABIX, KUAKHX, Ta3000pa3HbIX BEIIECTB, BBICIECHUE X CYIIIECTBEHHBIX
MIPU3HAKOB;

- “300pakeHNe COCTaBa MPOCTEUIINX BEIIECTB C MMOMOIIBI0 XUMUYECKUX (GOPMYIT U CYIITHOCTH XUMUYECKUX
peaKkiii C MIOMOIIBI0O XUMHUYECKUX YPaBHEHU;

— MIpOBeJIeHNE HAOIIOACHHIA, OMMCAaHNE TPU3HAKOB M YCIIOBUH TEUEHUS! XUMUYECKUX PEAKIINA, BHITIOJTHEHUE
XUMHYECKOTO 3KCIIEPUMEHTA, BHIBOIBI HA OCHOBE aHaJIN3a HaOIIIOJCHAUN 32 SKCTIEPUMEHTOM, pelIeHHe 3a1aq,
MONYYCHHAE XUMIYECKOW MHPOPMALINH U3 PAa3IMIHBIX HICTOYHUKOB,

- YMEHUE OPraHU30BbIBaTh UCCIIEA0BAHUE C LIEJBIO IPOBEPKU THIIOTES;

- YMCHHE JIeNaTh YMO3AKITIOUCHHS (HHIYKTUBHOE U 110 aHAIIOTHUH) U BBIBOJIBL,

- yMEHHE OOBbEKTHBHO OIIEHUBATH MHPOPMAIIHIO O BEIIECTBAX M XUMHUYECKHX MPOIIECCaX, KPUTHICCKHI
OTHOCHUTHCS K TICEBJAOHAYYHOW HH(OPMAIIHH.

Kommynuxamuenvie
Obyuarowuticss NOIYUUM 803MOACHOCHL 051 (POPMUPOBAHUSL CAOVIOWUX KOMMYHUKamusnvlx YV
—  TOJHOC M TOYHOE BBIPAKEHHE CBOMX MBICJICH B COOTBETCTBUH C 33ja4aMH U YCIOBUSIMH KOMMYHHUKAI[HH;
—  QJIeKBAaTHOE MCIIOJIb30BaHHUE PEUYCBBIX CPEACTB IS YIACTHS B TUCKYCCHH U apI'yMEHTAI[MK CBOCH MO3UIIUH,
YMEHHE MPEJICTABISATH KOHKPETHOE COJIEPIKAHKE C COOOIICHHEM €ro B MICEMEHHON M YCTHOM (hopMe,
OTIpeieNIeHUe CITI0COO0B B3aMMOACHUCTBHSI, COTPYAHUYECTBO B TIOUCKE M COOpe MH(OpMAIIHH;
—  ompeJelieHHe Croco0OB B3aMMOICHCTBHS, COTPYIHUYECTBO B TIOUCKE U cOope MH(OpMAaIiu, yJacTue B
Jalore, TUIAHUPOBAaHUE OOIIUX CIIOCOOO0B Pa0OTHI, IIPOSIBICHUE YBAXKUTEIHHOTO OTHOIIECHHS K JPYTUM
YYaIIUMCS; OITUCAHUE COJICPKAHUSI BEIIOHAECMBIX IEHCTBUH C IIEBI0 OPHEHTUPOBKHU B IPEAMETHO-




IPaKTUYECKON NIeATeIbHOCTH; YMEHHUS YUUTHIBATH Pa3HbIC MHEHHS H CTPEMUTHLCS K KOOPIHHALIH
Pa3IMYHBIX MTO3HUIHI B COTPYIHHYECTBE;

—  (dopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO, apTyMEHTHPOBATh U KOOPAUHUPOBATE €€ C TIO3HLIHAMH
NapTHEPOB B COTPYIHUYESCTBE MPH BEIPAOOTKE OOLIET0 PELICHNS B COBMECTHOI ACSATEILHOCTH;

—  OCYIIECTBIISITH B3aUMHBIH KOHTPOJIb M OKa3bIBATh B COTPYIHHYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

—  IUTAHUPOBATh OOIIHE CIIOCOOBI PabOTHI; OCYIIECTBIIATE KOHTPOJIb, KOPPEKLHIO, OLCHKY ACHCTBHI
napTHEpa, yMeTh yOeK1aTh;

—  HCIOJIb30BATh aJIeKBATHBIC S3BIKOBBIE CPECTBA JJIsl OTOOPaKEHUsI CBOUX YyBCTB, MBICIIEH, MOTHBOB 1
NOTpeOHOCTEH; 0TOOpaXaTh B peur (OnHcaHue, 00bICHEHUE) COo/lepKaHNe COBEPIIAEMbIX JICHCTBHMN, KaK B
(hopme TpOMKOI COMAaTM3UPOBAaHHON peuy, Tak U B (hopMe BHYTPEHHEH peyun;

—  pa3BHBaThb KOMMYHUKaTHBHYIO KOMIETEHIIMIO, UCTIOJb3Ys CPEJICTBA YCTHOW M MUCBbMEHHOMN
KOMMYHHUKALUH IPH paboTe ¢ TeKCTaMH y4eOHHKa U JTOTIOTHUTEIILHON JINTEPaTypOt, ClIPaBOYHBIMH
Ta0JIMIaMH, TPOSBIIATE TOTOBHOCTD K YBa)KEHHIO HHOM TOUKHU 3pEHUSI IPH 00CYKICHUH PE3yJIbTATOB
BBITIOJTHEHHOH paOoTEI.

IIpeomemmnuie pezynomamol
Obyuarowuiica Hayyumca.

—  TIPUMCHSITH OCHOBHBIC METOJIbI IIO3HAHMS: HAOTIOICHUE, U3MEPEHUE, IKCIICPHMEHT;

—  ONHKCHIBATh CBOICTBA TBEPABIX, JKUAKHX, ra3000pa3HbIX BEIIECTB, BHLACISSI UX CYIICCTBEHHBIC IIPU3HAKHY,

—  packpbIBaTh CMBICI 3aKOHA COXPAaHEHHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYJISIPHON TeOpHUu;

—  pasnuuaTh XUMHYCCKHE U PU3HUUCCKUC SIBICHHUS,

—  Ha3bIBaTh NPU3HAKHU M YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIUM;

—  coOmopats mpaBuiia 0€30TaCHOM PaOOTHI IPU TPOBEICHUH OTIBITOB,;

—  TOJB30BaThCS J1a0OpAaTOPHEIM 000PYIOBAHHUEM H TIOCYIONH;

—  TOJy4YaTh, cCOOMpPATh ra3000pa3HbIC BEIISCTBA U PACIIO3HABATH UX; XapaKTepU30BaTh QU3NICCKUE I
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIaCCOB HEOPTaHUYECKUX COEAMHEHUMN, IPOBOAUTH OIIBITHI,
MOJATBEPKIAIOLIUE XUMUIECKUE CBOWCTBA U3YUEHHBIX KJIACCOB HEOPraHMUECKHUX BEIIECTB;

—  PacKpbIBaTh CMBICI MOHSATHUS «PACTBOP», BEIUUCISATH MACCOBYIO JOJII0 PAaCTBOPEHHOIO BEILIECTBA B
pacTBOpe, TOTOBUThH PACTBOPHI C ONPEAEAEHHON MacCOBOM J10J1e pacTBOPEHHOTO BEILECTBA;

—  XapaKTepH30BaTh 3aBUCUMOCTh (DU3UUCCKUX CBOWCTB BEIICCTB OT THIA KPUCTALIMUCCKON PENIETKH,
OTIPEJIeNIATh BUJ] XUMUYECKON CBS3M B HEOPTaHUIECKUX COCTUHEHUSIX;

—  packpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IJIEKTPOTUTHUECKON AUCCOIMAIINU, COCTABIATh yPaBHEHUS
3JIEKTPOIUTUICCKON TUCCOIMAIIUH KUCIIOT, ISJI0YCH, COel  peakiuii HOHHOTO OOMEHa;

—  PacKpbIBaTh CYLIHOCTb OKUCIUTEIBbHO-BOCCTAHOBUTENbHBIX PEAKLIUMN, ONIPEAETATh OKUCIUTEND U
BOCCTaHOBUTEIb, COCTABIISATh YPABHEHUS! OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUH;

—  Ha3bIBaTh (PAKTOPHI, BIHUAIONINE HA CKOPOCTh XUMHUYECKOH peaKIuu;

—  XapaKTepu30BaTh B3aHUMOCBS3b MEXKIY COCTABOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAJUIOB U METAJJIOB;

—  NPOBOJUTH ONBITHI M0 MOJYYEHUIO U U3YUEHHIO XUMUYECKUX CBOMCTB Pa3JIMUHbIX BEILECTB;

IpaMOTHO OOpAIIATHCS C BEIIECTBAMH B TIOBCEAHEBHON )KU3HU.

Oobyuarowuiica noayuum 603mMONHCHOCHIb HAYUUMbCA:

— BBIJIBUTaTh U MPOBEPSITH IKCIIEPUMEHTAIHO TUIIOTE3bl 0 XMMUYECKHUX CBOMCTBAX BELIECTB HA OCHOBE UX
COCTaBa U CTPOEHUSI, UX CIIOCOOHOCTH BCTYMATh B XUMUUECKHE PEAKIIMH, O XapaKTepe U MPOYKTaxX paslInIHbIX
XUMHUYECKUX PEaKIuii;

- XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOEHUIO U CBOMCTBAM, YCTaHABJIMBATh MPUUYUHHO-
CJIEJICTBEHHBIE CBA3U MEXKIY JAaHHBIMHU XapaKTEpPUCTUKaMHU BELIECTBA;

- COCTAaBJISITh MOJIEKYJISIPHBIE U NIOJIHBIE MOHHBIE YPABHEHUSI 10 COKPALIEHHBIM HOHHBIM YPaBHEHHSM;

- MIPOTHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSIBIISTH OKUCIUTEIBHBIC HII BOCCTAHOBHTEIILHBIC CBOHCTBA C
Y4€TOM CTENEHEH OKHCIIEHUS JIEMEHTOB, BXOISLINX B €r0 COCTaB;

— BBIJIBUTATh U MPOBEPSTH SKCIIEPUMEHTAILHO TUIOTE3HI O PE3yAbTaTaX BO3ACHCTBUSI Pa3IUYHbIX (HaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMHUYECKOUN peaKIuu;

— HCTIOJIL30BaTh MPHOOPETEHHBIC 3HAHUS JJIs DKOJIOTHYECKU TPaMOTHOTO TIOBEJIEHHUS B OKPYKAIOIIEH cpelie;
- HCIIONIL30BaTh MPHOOPETEHHBIC KIIOYEBbIC KOMITETEHIIMY TP BBHIITOJIHEHHUH TIPOSKTOB M PEIICHNH y4eOHO-
WCCIIeTOBATENILCKHX 3aa4 M0 U3YYCHHIO CBOWCTB, CIIOCOO0B MOMyUeHUS M pacliO3HABaHUs BEIIECTB;

— 00BEKTHBHO OIIEHWBATh WHPOPMAIIHIO O BEIIECTBAX U XUMHUECKUX MPOIIECCax;

- 0CO3HaBaTh 3HAUEHUE TEOPETUUECKUX 3HAHUH 110 XUMUU AJISl IPAKTHYECKOH 1eATEIbHOCTH YeI0BEKa,
CO3/1aBaTh MOJICIIH ¥ CXEMBI JUIS PELICHUs YIeOHBIX U ITO3HABATEIbHBIX 3aJa4; IOHUMATh HEOOXOJUMOCTh
COOJFOICHHS TIPEAITHCAHIH, TIPEATIaracMbIX B MHCTPYKIHUAX IO UCIIOJIE30BAHUIO JICKAPCTB, CPEICTB OBITOBOI XMMUU
u Jp.

(I)Ole)I KOHTPOJIsA



Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs

YueHuK HayuuTCS:

- ICTOJIF30BaTh pa3HbIE TIPUEMBI IIOMCKAa HHPOPMAINK Ha TEPCOHATBHOM KOMIIBIOTEPE B
00pa3oBaTeTFHOM IPOCTPAHCTBE C MCIIOF30BaHUEM 000PYIOBAaHUS IU(PPOBON TA00PATOPHUH;

- HCTIOJIF30BaTh Pa3IMYHBIC CIIOCOOBI XpaHCHHS U BH3YAIH3aliny HH)OpMAINH, B TOM YHCIIE, B
rpadudeckoit hopme

Dopmuposanue KOMREMEHMHOCIU 8 001ACMU ONBIMHO-IKCHEPUMEHMAIbHON U RPOEKMHOU
oeamenbHocmu

Y4eHUK HAYYUTCS IJIAHAPOBATh U BBIMOJHATH YUeOHOE UCCIICAOBAHNIE U YICOHBIN MPOCKT, UCIOIb3Ys
000pyI0BaHUE, MOJICIIN, METOII, IPUEMBI, aJICKBATHBIC UCCIICIyEMOil podIeMe.

Y4eHUK MOTYYUT BO3MOKHOCTh HAYUUTHCSI CAMOCTOSATENILHO 338 [yMbIBATh, IJIAHUPOBATH U BBITOJHSATH
yueOHOe HCCIieIoBaHke, YUeOHBIN U COIMANBHBII MPOEKT 10 eCTECTBEHHOHAYYHO! HANPAaBICHHOCTH.

Yuem pezynomamog eneypounoii deamenvnocmu

Dopmbl u nepuoOUIHOCb KOHMPOIA

Bxoonoti konmpons IpOBOANTCA B Hadasle y4eOHOTO TO/1a IS MPOBEPKH HAYaJIbHBIX 3HAHUHA M YMECHHAN
00yJaroImuxcsi.

Texywuii KOoHmpo.1b IPOBOJMUTCS Ha KXKJOM 3aHSATHU B (hOpME NeJarornieckoro Hado1eHH s

Tecmogulii KOHmMpO.Ib OCYIIECTBISIETCS 10 OKOHYaHUM U3Y4EHHs KaXKJ0ro pasJena.

Ilpomesicymounaa ammecmayus IPOBOAUTCS B KOHIIE y4eOHOro rofa B opMe 3aIlUThI IPOEKTa,
M03BOJISIET TIPOBECTH aHAIIU3 PE3YJIbTATUBHOCTH OCBOSHHMSI 00YUYaAIOIMMUCS OCHOB OIBITHO-OKCIIEPUMEHTAIBHON U
HpOGKTHOﬁ JACATCIbHOCTHU JaHHOI'O KypcCa BHGypO‘IHOfI JACATCIBbHOCTHU ((SKCHepI/IMeHTaJ'H)HaH XUMUSD).

Kpumepuu ouenxu pesynvmamoeg 0ce0eHus npozpammsl Kypca

Pabota oOyuaronuxcst OlEHUBACTCS 110 TPEXYPOBHEBOH LIKaJIe, PEIONATAIOICH HATMIUE CIICTyIONIHX
YPOBHEH OCBOEHHUS IPOTPAMMHOTO MaTepHana: BEICOKUMN, CPeTHUH, HU3KUI.

Bricoknii ypoBeHb: 00y4JaroIuiics IEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTD M 3aMHTEPECOBAaHHOCTH B
00pa3oBaTeIbHON AEATEIHHOCTH, IPOSBIACT HHULUATUBY, HE TIPOIYCKAET 3aHATHS 0€3 yBaXKUTECIHHOW PUIMHBL,
JIEMOHCTPHPYET BBICOKHH yPOBEHb 3HAHUN M KOMIIETEHIIHH, BlIaJieeT Ha BEBICOKOM TBOPUECKOM YPOBHE
IpHOOPETEHHBIMH B X0/I€ H3yUeHHS IIPOrpaMMbl YMEHUSAMH U HaBBIKAMU;

Cpennnii ypoBeHb: 00yJaromuiics AEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAaHHOCTH B
00pa3oBaTeNbHON AEATETbHOCTH, IPOSIBIIIET XOPOILINH YPOBEHb 3HAHUN M KOMIETEHIINN; HHULIUATUBEI HE
MPOSIBIISET, HO CLIOCOOEH MOAepKUBATh HHUIIMATOPA B IIPEAIaraeMoM I0JIe IeATeIbHOCTH, B TOCTaTOYHOMN
CTETICHH BJIaJIeeT MOy4yaeMbIMH B X0/1€ U3yUCHHs IIPOTpaMMbl YMEHUSIMH U HaBBIKaMU;

Hwu3knii ypoBeHb: 00y4aromuiicst JEeMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTD U
3aMHTEPECOBAHHOCTH B 00Pa30BaTEIbHON JICSITENbHOCTH, TIOCEIIAET 3aHATHS OT ClIydast K CIIy4alo, TOKa3bIBaeT
YJIOBJICTBOPHUTEINILHBIN yPOBEHD 3HAHNH N KOMIIETCHINH, B [IEJIOM C1a00 BlIa/ieeT IOIydaeMbIMH B X0JI€ N3yUCHUS
IpOrpaMMbl YMEHUSIMHU U HABBIKAMU.

®opMBbl pe3yJIbTATOB 0CBOCHHS NIPOrPaMMbl BHEYPOYHOI NeATEIbHOCTH:

1. OTmeTKa ypOBHS IOCTHXKEHUH 00yJaIOIIerocs B JINCTE N1€AarorHuecKoro HabIro e Hus;

2. 3anucH B )KypHaJe y4éTa o pe3yJIbTAaTUBHOCTH Y4acTHsi 0Oy4YaroLIMXCs B MEPOIIPHATHIX pa3HOTO BU/IA U
YPOBHS (IUIIJIOM, TPaMOTa, OJIar0JJapHOCTb, JPYTOE);

3. 3amucu B )XypHane y4éTta 00 y9acTHH B BBIE3IHBIX MEPOIPUATHIX.



3. KAIEHJAPHO-TEMATUYECKOE IIJIAHUPOBAHUE
BHEYPOYHOI J€ATENBHOCTH « DKCIIEPUMEHTANIBHAS XUMHsD» - 8 Kiace (34 yaca)

C YKazaHHeM HCIOIb30BaHUA 000pynoBaHUs II(POBOI TabopaTopru

«Touxa pocta»

Nen/m | Tema 3ansTus Ilnanupyemble pe3yJibTaThl Koa | Jar Hcnoas3o
Ilpeamernpbie | Jlnunocrubie  Mera "Bo | a BaHue
Yy Yy npeaMernpie | 1a¢ obopynos
YV OB aHusA
«Touka
pocTa»

Paznen 1. OcHOBBI 3KkcIepUMeHTaNbHOM xumMuu (19 u)

1. Beoonwtii [atb nonsTHe 1.MoTuBanus K. YV . 1 TexHuka
UHCMPYKMAXdC NO 0 ImpeaMeTe Hay4eHH 1.Pa3pemenn Oe3omacHo
Th XHUMHH. MpEaMETY € KOH(]IIKTa CTH B
Xumus — HayKa CdhopmupoBats | XUMHUS 2.YupaBieHu KaOmHeTe
SKCIIEpUMEHTANIbHA | NepBOHa4daibH | 2.Pa3BuBath e XUMUHU
A1, 3 JyBCTBO MOBEICHUEM LEHTpa
TP NPEACTaBIEHUs | TOPAOCTH 3a napTHepa «Touka
Hemoncmpayuonn | . POCCUHCKYIO ILYVY. Pocra».
blil IKCREPUMEHN a) 0 BELIECTBE, | XMMUYECKYIO 1.®opmupos 3HAKOMCT

N 1. a TaKkKe o HayKy aHue BO C
O3naxomnenue c MIPOCTHIX U 3.HpaBcTBeHHO  MO3HaBaTelNb 00opynoB
1abopamoprvim CJIO’KHBIX -3TUYECKOe HOM 11eTl aHHEM.
obopyoosanuem; BELIECTBAX; OLICHUBaHNE CHUMBOITBI
npuémut 0) Ha4aThH XUMHYECKIX
oe3onacnoil ¢dbopMupoBaTh AIIEMEHTOB
pabombwl ¢ HuMm. yMeHue Xumuyeckue

XapaKTepU30Ba bopmyIbI

Th BEIIIECTBA, TepMuHBI

HCIOJIB3YS IS AHanus u

3TOTO UX CUHTE3

¢dusnyeckne P.YVYI.

CBOMCTBA. 1.Ilenenonar
aHue u
IUTAHUPOBAaHU
e.

2. Ilpakmuueckasn Ymenue 1 Jatumk
paboma Ne 1 I10JIb30BATHCSA TeMIepa-
«Ilpasuna HarpeBaTesbHEI TYpHI
mexHuKu MU TprdopamMu (Tepmomna
oe3onacnocmu npu PHBI),
pabome c CIMPTOBK
nadopamopuvim a
obopyoosanuem. U3
YyueHue cmpoenus
naamenu»

3. Metons! nozHanus | Mcnone3oBanu | 1.MotuBarus K. YYA. 1 JaTtunk
B XUMHHU. DKCHEPH- | € AJISI MO3HAHMS | HaydeHUs 1.Pa3pemenn TeMrepaT
MEHTaJIbHbIE OKPYKAaIOIIEro | MpeaMeTy € KOH(]IIKTa ypBI
OCHOBBI XUMHH MHUpa XUMUS 2.YupaBieHu (Tepmorta
JlaGopaTopHbIii Ppa3IMYHbIX 2.Pa3BuBath e PHBI),
onbIT Nel. METOJIOB YyBCTBO TIOBE/ICHHEM CIIMPTOBK
PaccmoTpenne (HabmroneHue, | TOPAOCTH 3a napTHepa a
BellecTB C HU3MEpEHHe, POCCUHCKYIO ILYVYA.

Pa3THYHBIMH OIIBIT, XMMHUUYECKYIO 1.®opmupos
puznyeckumn SKCIEPUMEHT, HayKy aHue
cBoiicTBaMHM MozenupoBanu | 3.HpaBcTBeHHO TO3HaBaTENb
(Menpb, xkeJjie3o, e IIp.) -3TUYECKOE HOM e
HHHK, cepa, Boxa, | CopmupoBaTh | olleHHBaHHE AnHanus u
XJIOPH HATPHS TIepBOHAYAIbH CHHTE3




P bIe P.YVI.
JlabopamopHhutii TIpEACTaBICHUSA 1.Ilenenonar
onvim Ne 2 «/[o : 0 MeToAax aHue u
Kaxou HAOIIOACHUE U TUTaHUPOBAHH
memnepamypul 3KCIIEPUMEHT e.
MOJICHO Hazpemb
eewecmeo?»
Mertoap! no3HaHusA 2 Jatuuk
B XUMHH. TeMIepa-
OKcIepUMEeHTaIbH TYpBI
ble OCHOBBI XUMUU TUIaTUHO-
P BBIN,
JlaGopaTopHblii TEPMOMET
onbIT Ne3. p,
H3y4denue cBoiicTB SJIEKTpHYE
BeLeCTB: cKas
HArpeBaHHe BOJbI, TIJIUTKA
HArpeBaHHe
OKCH/Ia KPeMHMA
(V).
Jlabopamopnuoiit
onvim N 4.
«H3mepenue
memnepamyput
Kunenus 600wl ¢
nomouipio
oamuuxa
memnepamyput u
mepmomempa
Meroab! MO3HaHUS 1 Hatuuk
B XUMHH. Temrepar
OKcnepUMeHTalbH ypHI
bIe OCHOBBI XUMUU (Tepmomna
TP PHBII)
Jlabopamopnuwiit
onvim Ne 5.
«Onpedenenue
memnepamyput
niaaenenusn u
Kpucmanuuzayuu
Memannay
ITepBonauanbuble xiMivmeaaevmmsi- | 1.DopmupoBan  K.YY/I. 1 PeakTuBsl 1
Tus. UUCTHIE BEIECTBAMHGMECH ue uHTepeca k1. XUMHYECK(e
1a00paTOpPHBIM | HOBOMY [InanupoBan obopynoBdHue
obopysoBaHue | TIPEIMETY. ne
Jlabopamopnyiit M, IIpUueMaMu [IPaKTUYECKO
onvim_No 6. oOpareHust ¢ i paboTHI IO
HUccneoosanue HUM. npeaMeTy
Qusueckux u Paccmorpets 2.YupasneHu
XUMU4eCKux npaBuiIa e
ceonicme TEXHUKU MOBEJICHUEM
npupooHbIx 6e3omacHoCTH rapTHepa.
sewgecme (usgecm- | g gaGuHere ILYYU.
HAKO0G). XUMHUH 1.®opmupos
aHue
MTO3HABATEIb
HOM e
TepmuHbI
AHanm3 u
CUHTE3




P.YVI.
1.Ilenenonar

aHue u

TUTaHUPOBAHH

e.
IIpakmuueckasn Hcnone3oBanun | ®opmupoBann K.YV, PeaxTuBbl
padboma Ne 2. e € UHTEepeca K DopMUpoBaH u
Osnaoenue MIPAKTUYECKHX | HOBOMY ue yMEHHS XIUMHYECK
HagvIKaMU u IpeaMeTy paborathb B oe
paszoenenusn 11a00paTOPHBIX napax. 000pynoB
00OHODPOOHBIX U pabor, ILYVY . aHue
HEOOHOPOOHBIX HECJIOXHBIX dopMupoBaH
cmeceli: SKCHEPUMEHTO ue yMEeHHUs
omcmaueanue, B JUIS Ha0MoaTh,
dunvmposanue, JI0Ka3aTeNbCTB JIeNaTh
evinapueanue, a BEIBOJIBI IIPH
Kpucmannuszayus, | BBIIBATaEMBIX MIPOBEICHIH
oucCmunnAYUA MIPEATION0KEHU OTIBITOB.
(nepezonka). #i; orMcaHue P.YVI.
TP pe3yJIbTaToB YMenue

9TUX paboT XapaKkTepu3o

BaTh

CYIITHOCTb

MOHATUN

YHCThIE

BEIIIeCTBA U

cMecH U

CrocoO0BI

pa3zerncHus

cMmeceit
dusnueckne u Ilosnakomutec | 1.MoTuBanus K.YY/]. Peaktusel
XUMUYECKHe sac Hay4YeHUs 1. u
SIBJICHHUSL. BAYKHEHIIIUMHU NpeaMETY Paspemenue XUMHYECK
TP XHUM. XUMHUSA KOH(JIMKTA oe
Jlemoncmpayuonn | TIOHATUAMMU: 2.Pa3BuBath 2.YupaBieHu 00opy0B
blil IKCnepumMenm ¢usnyeckue U | YyBCTBO e aHue,
Ne 2. «Bvloenenue XUMHUYECKHE TOPJIOCTH 32 MOBEICHUEM JaTtauk
U noznouieHue SIBIICHMUS, poccuiickyro napTHepa. TeMIepa-
menna — RPU3HAK XUMHYECKast XUMHYECKYTO ILYVY . TYpBI
Xumuueckoi peaxmus; HayKy 1.®opmupos IUTATHHOB
peaxyuuy yMEHHE 3.HpaBcTBeHHO aHMe 13171
Jlabopamopmutii OTINYaTh -3THYECKOE MTO3HABATEIb
onvim_Nei. XUMHUYECKHE OILICHHBaHHE HOM IIeTTH
Ilpumeput peakuuu ot e Xum
Qusuueckux (busndeckux nuec
AGNeHUIl: ccubanue | SABIECHUN KHe
CMeKNAHNOU dbop
mpyoKu, My
Kunsayenue 600ul, Bl
njaaejieHue e Tep
napagpuna. MUH
Jlaoopamopnuiii Bl
onvim_JNe8 P.YV].
Hpumepo 1.Ienenonar
XUMU4eCKux aHue U
AeNeHUul: 20penue MJIaHUPOBAHU
opegecumbl, e.
é3aumodeiicmeue
mpamopa c
COJIAHOI

Kuciomoit.




9. ATOMBI U Ymenue 1.MotuBanus K.YYA. Jatunx
MOJIEKYJIbI, HOHBI. XapaKTepU30Ba | HAyUICHUS 1.Pa3pemenn TeMIepa-
Bemectsa Tb TIpeAMETyY € KOH(]IIKTa TYpBI
MOJIEKYJISIPHOTO 1 KPHCTAJUTMYECK | XUMHS. 2.YupasieHu TUTATHHO-
HEMOJIEKYIISIPHOTO 1€ PELIETKU. 2.Pa3BuBarb e BbIH,
CTPOCHHSI. JyBCTBO MOBEICHUEM JaT4InK
Kpucrammmaeckue TOPJOCTH 3a mapTHepa. TeM-
PELIETKHU. poccuiickyro.x  ILYVY/. neparypel
TP HMHUUYECKYIO 1.®opmupos TEPMO-
Jemoncmpayuonn HayKy aHue HapHBIN
vlil onvim Ne 3. 3.HpaBcTBeHHO TIO3HaBaTeNb
«Temnepamypa -3THYECKOE HOM LIEJIH.
naaenenun OLICHHBAHME. CuUMBOJIBI
eeujecme ¢ XUMUYECKUX
PAazHbIMU munamu 3JIEMEHTOB.

KpUcCmaiiuuecKux XUMHUIECKHUE

Ppeuwémoxn dbopmys
TepMmuHBI.
P.YVYI.
1.CamocrosT
(133 00)
aJIeKBaTHO
OIICHUBATh
MIPaBUIBHOCT
b
BBITIOJTHEHHS
IEUCTBUSA U
BHOCHTB
HEOOXOTUMBI
e
KOPPEKTHUBBI
B
HCTIONIHEHUE
KaK IO X0y
ero
peanu3aru,
TaK u B
KOHIIE
IEUCTBHSL.

10. IIpocTslie u Ymenue 1.MotuBanus K.YYA. Peaktussl
CJIOYKHBIE XapaKTepu30Ba | HaydEeHUs 1.AprymenTn n
BEILIECTBA. Th BOXKHEHIINE | TpeaMeTy pOBaTh CBOIO XUMHUYECK
XuMuueckun XAMUYECKUE XUMHSA MIO3ULIMIO U oe
JJIEMEHT. noHsATHs:XxuMu | 2.Pa3BuBath KOOpPJMHUPOB 000py0B
XUMHUYECKUH 3HAK. | YECKUH 4yBCTBO aThb €e ¢ aHue
IIpocThle BelecTBa: | BJIEMEHT, TOpIOCTH 32 MO3UIHAMU
METaJUIBl U KJIacCU(UKAIN | POCCHHUCKYIO MapTHEPOB B
HEMETaJJIbI. g BEIIECTB (HA | XMMHYECKYIO COTpyAHHYEC

MIPOCTHIE U HayKy TBE NIPH
TP CIIO’KHBIE 3.HpaBctBeHHO  BbIpabOTKE
Jlabopamopnutii BEIIIECTBA). -3THYECKOE o0rrero
onvim Ne 9. OLICHUBAaHHE peIIeHS B
3nakomcmeo c COBMECTHOH
odpazyamu JIEeATEIBHOCT
npocmuix .
eeuecme: ILYVYA.
Memannoe u 1.Ymenne
HeMemanoe. OpHEHTHPOBA
Onucanue THCS Ha
ceoiicme. paszHooOpaszu
e crroco0oB
pemeHus

3a1a4




2.Ycra"aBiu
BaTh

MPUYHUHHO-
CJICZICTBEHHBI
€ CBSI3M.
P.YVYI.
1.Ilenenonar
aHue u
TUITAHUPOBAHU
e.

11. JlaGopaTopHbIii Ymenue 1.MortuBanus K.YY/. PeaktuBsl
onmbiT Ne 10. XapaKTepu30Ba | HayueHUs 1. u
HcnbiTanue Th Ba)KHEHIINEe | mpenmery Pazpemenue XUMHYECK
TBEpPAOCTH XHMHUYECKHE XUMHUSA KOH(JIMKTa oe
BeLLeCTB ¢ TIOHATHS: 2.HpaBctBeHHO  2.YmpaBieHn 00opynoB
MOMOUIBIO XUMHWYECKHI -3THYECKOE e aHue
KOJJIeKIHT JJIEMEHT, OLICHHBAaHHE. MOBEICHUEM [Ipubop
«Ikana IIPOCTOE H mapTHepa TUTS
TBEPAOCTH». CII0KHOE ILYVY. OIIBITOB C

BELLECTBO. 1.®opmupos 3JIEKTpUYE
YMmeHue aHue CKHUM
XapaKTepu30Ba [I03HABAaTEIb TOKOM

Tb OCHOBHBIE HOM Lienu:

3aKOHBI XUMUH: CuUMBOJIBI

3aKOH XUMHUUYECKHX

MIOCTOSTHCTBA 3JIEMEHTOB;

cocTaBa XUMHUYECKHE

BEIIIECTB. bopmMyb;
TEPMUHBI.
P.YVI.
1.lememomnar
aHue u
IUTAHUPOBAHU
e

12, 3aKoH COXpaHEHUs | YMeHHe Pa3BuBats K.YY/. Becsr
MAacchl BEIIECTB. XapaKTepU30Ba | YyBCTBO Ymenne 3JIEKTPOH-
P Tb OCHOBHBIE TOPAOCTH 3a CaMOCTOSTE HBIE

3aKOHBI XUMHUH: | POCCHICKYIO BHO
Jlemoncmpayuonn | COXpaHEHHS XHMHUUYECKYIO OPTaHU30BBIB
blil IKCHEPUMEHM Macchbl HayKy aTh yueOHOe
MNe 4. «3akon co- BEIIECTB; B3aNMOJIEUCT
Xpanenus maccoyl MOHUMATh €ro BHUE B
eeujecmey» CYLIHOCTb U TpyIIIe.
3HAYCHHUE ILYVYA.
YMmeHue
peoOpa3oBbI
BaTh
nHpOpMann
10 3 OJHOTO
BU/A B
JIPYTOM.
P.YVYI.
Ymenune
COCTaBJIATh
UIaH
pemeHus
pOOIIEMEI.

13. XuMu4eckue YMeHnue YMeHnue K.YV . PeaxTuBbl
IIPEBPALICHMUSL. xapaktepu3oBa | chopmupoBate 1. YMmenwue u
XUMHYECKHe Th OCHOBHBIE y ydammxcs ¢bopmMynupoB XUMHYECK
peaxuun. TTOJIOKECHHUS yuebHo- aTh oe
TP aTOMHO- MTO3HABATENBHEl  COOCTBEHHOE 000py0oB
JlaGopaTopHblii MOJIEKYJISIPHOT | ¥ HHTEpEC K MHEHUE U aHue




onbiT Ne 11. 0 yueHHH, HOBOMY MO3ULUIO;
IpuzHaku NIOHUMATb €ro yaeOHOMY 2.YmMeHune
NMpPOTEeKAHUS 3HaUCHHE MaTepuary u YAUTHIBATh
XMMHYEeCKHX crocobam pa3HbIe
peakumii: peuieHus MHEHUS U
HarpeBaHHue HOBOM YaCTHOM  HMHTEPECHI U
MeIHOM 3aJ1a9u 000CHOBBIBAT
NPOBOJIOKH; b
B3aHMOoO/IelicTBHE COOCTBEHHYIO
PacTBOPOB €IKOT0 TIO3UIIHIO.
HATpa U XJ0puaa ILYY .
Meau; 1. YMmenue
B3aHMOoO/IelicTBHE UCIIONIb30BAT
pPacTBOPOB YK- b 3HAKOBO-
CYCHOIi KHCJIOTBI H CHMBOJIMYECK
TH/IPOKapOoOHaTa H€ CPEACTBa,
HaTpHs. B TOM UHCIIE
MOJENH U
CXEMBI JUIs
pemeHus
3amady;
P.YVYI.
1.Ymenue
CaMOCTOATEN
BHO
a/IeKBaTHO
OLICHHUBATh
MPaBHIBHOCT
b
BBITIOJTHEHHS
JIEHCTBUA U
BHOCHTB
HEOOXOTUMBI
e
KOPPEKTHBEI
B
UCTIOJTHEHUEK
aK 110 Xoxy
ero
peanuzaruy,
TaK u B
KOHIIE
JICHCTBUSL.
14, Xumuueckne yMEHHe 1. Ymenue K.YY/.
ypaBHEHHSI. COCTaBJIATh opueHTHpoBath 1. YMeHue:
BeinonHenue ypaBHEHHS csl Ha * CTPOUTH
TPEHUPOBOYHBIX XHMM. PeakKiii. | IIOHUMaHHUe TIOHSITHBIE
YIPaXHEHHUH 110 NPUYUH ycrexa  JUisl mapTHepa
COCTaBJICHHIO B y4eOHOM BBICKA3bIBaHH
ypaBHEHHH JEATeIbHOCTH 4,
XUMHUYECKUX YUHUTHIBAIOL]
peakuuit He, 4YTO
napTHEp
3HAeT U

BHIUT, @ YTO
HET;

* 3a]1aBaTh
BOIIPOCHI;

.
KOHTPOJIMPOB
aTh JEUCTBUSI
mapTHepa.
ILYV.




Vmenue:

.
OCYIIECTBIIAT
b aHaJIu3
00BEKTOB C
BBIZIEJICHUEM
CyIIeCTBEHH
BIX U
HECYIIECTBEH
HBIX
MIPU3HAKOB;

.
OCYLIECTBJIAT
b CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
JacTew.
P.YVI.
YMenus:
1.0cymiectBa
SATh
HUTOTOBBIA U
MOIIArOBBIN
KOHTPOJIb 110
pe3yIbTaTy;
2. AexBaTHO
BOCTIDHHAMAT
b OLICHKY
YAUTEIS;

3. Paznmmuath
croco0 u
pe3ynbTat
IEUCTBHUS

15.

IloxaroroBska x
I'HA, BIIP

1.3akperuienue
3HAaHUM U
pacyeTHbIX

HaBBIKOB y4-Ci.

2.YMmenue
pemaTh
THIIOBLIE
TIpUMEPEI
KOHTPOJIHHO-
WU3MEPUTEIHHBI
X MaTepualioB

1. Ymenue
OpPHEHTHPOBATh
csl Ha
HOHUMaHHe
NPUYHH ycrexa
B y4eOHOM
JeATEIEHOCTH

K.YY/].
VYmenue
CaMOCTOSTEN
BHO
OpTaHHU30BHIB
aTh yaeOHoe
B3aNMOJIEUCT
BHUE B IpYIIIe
ILYVY.
YmMmenue:

L]
OCYIIECTBJIAT
b aHaJIU3
00BEKTOB C
BBIJIEJICHUEM
CyIIeCTBEHH
BIX U
HECYIICCTBCH
HBIX
MIPHU3HAKOB;

.
OCYIIECTBJIAT
b CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
JacTeH.
P.YVI.
VYMmenus:
1.0cymectBn
STh




HWTOTOBBIN U

MTOIIArOBBIN
KOHTPOJIb T10
pe3ynbTaTy;
2. AnekBaTHO
BOCTIDHHAMAT
b OLICHKY
YUUTEIS;
3. Pa3znuuath
CIoco0 u
pe3yabTat
JeNCTBUS
16. TecToBbIii YMmenue YMmenue K.YV .
KOHTPOJb:«OCHOB | OBIaJcHHS OIICHUTH CBOH YMmenue
bl HaBBIKaMH yaeOHbIe CaMOCTOSITE
IKCHEPUMEHTAIbH | KOHTPONA U JTOCTHIKCHUS BHO
O XMMHH. OIICHKH CBOCH OpraHU30BbIB
JeSITeIbHOCTH, aTh yaeOHoe
yMEHUue IEUCTBHE.
NpEABUIIETh ILYVY .
BO3MOYKHBIC Ymenue
MIOCIIE/ICTBHS peoOpa3oBbI
CBOUX BaThb
nercTBuit nndopmanu

10 U3 OJIHOTO
BHIA B
JPYTOM.
P.YVI.
YMenue
COCTaBIIAITh
TUTaH
penieHus
poGIeMbI

Pazgen 2. [IpakTHKYM 10 M3YYEHHIO Fa30B: KHCJI0poaa U Bogopona (6 4)

17.

Xumuueckue
CBOMCTBa
KHCJIOPO/Ia.
OKCHIBL.

TP
Jabopamopnuwiit
onvim Ne 12,
«lopenue ceput u
docgopa na
6030yxe u 6
Kucnopooe»
Jlabopamopnuoii
onvim Ne 13.
«lopenue xcenesa,
Meou, MazHusa Ha
6030yxe u e
Kucaopooe»

Jlabopamopubwiit
onoim_Ne 14.

Paccmompenue
00pazyoe okcuoos
(yenepooa (1V),
6000pooa,
docgopa, meou,
Kanvyus, ycenesd,
KpemHus).

YMmenue
00BICHHTH
CYIIHOCTb
KpyroBOpOTa
KHCJIOpoaa B
pupoJe,
MIpUMEHEHUE
KHCJIOPOa;
yMETh
COCTaBJIATh
ypaBHCHHS
XUMHUYECKUX
peakuui,
XapaKTePU3YIO
IIHAX
XUMHUYECKUE
CBOMCTBa
KHUCIIOPOA
Wcnonp3oBanu
e
MPAKTUIECKUX
"
mabopaTOpPHBIX
pabor,
HECJIOKHBIX
9KCICPUMEHTO
B IS
JIOKa3aTeNbCTB

PasBuBats
YyBCTBO
TOPJOCTH 3a
POCCHICKYIO
XHMHUYECKYIO
HayKy
®opMUpOBaHU
€ MHTepeca K
npeaMeTy

K.YY.
YMmeHue
CaMOoCTOSITEN
BHO
OPTaHU30BBIB
aTh yaeOHoe
B3aNMOJIEUCT
BHUE B
rpymre.
ILYYA.
YMmeHue
peoOpa3oBbI
BaTh
nHpOpMann
10 W3 OJJHOTO
BU/A B
JIPYTOM.
®DopMHUpOoBaH
ue yMEHHUs
Ha0JII01aTh,
JIenaTh
BBIBOJIBI TIPH
MIPOBEICHUH
OTIBITOB.

P.YVII.
VMenue
COCTaBJIATh

PeakTuBbl
"
XUMHUYECK
oe
00opy0oB
aHne




a
BBIJIBUTA€MBIX
MIPEIIOI0KEHN
H; oIIMcaHue
pe3yIbTaToB
STHX paboT

IIaH
peleHust
IpoOIEeMBI
YMenne
pacro3HaBar
b OIIBITHBIM
nyTeM
KHCJIOPOJ,
OIMCHIBATE
XUMHUYECKHE
peaKiu,
Ha0Ir01aeMEI
€ B X0JIe
IKCTIEPUMEHT
a.

18.

ITonroroska k
TUA, BIIP

1.3akperuieHue
3HAaHUU U
pacyeTHBIX

HAaBBIKOB Y4-Ci.

2.YMmenue
peniath
TUIIOBLIE
MIPUMEPBI
KOHTPOJIbHO-
HU3MEPHUTENbHBI
X MaTe€pHaIIOB

1. Ymenune
OPHUECHTHPOBATD
cs Ha
MIOHUMAaHHe
MIPUYHH ycriexa
B y4eOHOI
JeATEILHOCTH

K.YV .
YMenne
CaMOCTOSITE
BHO
OpraHU30BBIB
aTh yueOHoe
B3aUMOJICHUCT
BUE B TPYIIIE
ILYVY/.
YwMmenue:

.
OCYIIECTBIIAT
b aHAJIU3
00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHH
BIX U
HECYIIECTBEH
HBIX
MIPU3HAKOB;

L]
OCYIIIECTBIIAT
b CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
JacTew.
P.YVI.
VYMenus:
1.0cymiectBa
SATh
WTOTOBBIA U
MOIIAarOBBIN
KOHTPOJIb I10
pe3ynbTary;
2. AzexBaTHO
BOCTIPHHAMAT
b OLICHKY
YUHUTETS;

3. Pasnuuath
croco0 u
pe3ynbTaT
IeUCTBUS

19.

Bo3nyx u ero
COCTaB.
TP

JHemoncmpayuonn
blil IKCnepumMenm

YMmenue
XapaKTepu30Ba
Th COCTaB
BO3JlyXa
[IpuBenenue

YMmeHne
OILICHUBATH
CBOIO
NIeSITENILHOCTD
U NOCTYNKHU

K.YY/].

1. Ymenue:

* CTPOHTH
MOHSTHEIE
JUTS IapTHepa

[Ipubop
ISt
omperene
HHUS
cocrasa




Ne 5. «Onpeoe-
JleHue cocmaea
6030yxa»

TIPUMEPOB,
moaoop
apTyMEHTOB,
(dopmynHupoBaH
1€ BBIBOJIOB.

JApyrux nrojei
C TOYKHU 3PEHUS
COXpaHeHHs
OKpYyXKarolen
cpenbl

BBICKa3bIBAHU
A,
YYUTBIBAIOI]
He, 94TO
mapTHep
3HAET U
BHIUT, a YTO
HET;

* 33/1aBaTh
BOIPOCHI;

.
KOHTPOJIMPOB
aTh ACUCTBUS
mapTHepa.
ILYVY/.
YwMmenue:

.
OCYIIECTBIIAT
b aHaJIU3
00BEKTOB C
BBIZCTICHUEM
CYIIIECTBEHH
BIX U
HECYIIECTBEH
HBIX
TIPU3HAKOB;

.
OCYIIECTBIIAT
b CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
YyacTel.
P.YVI.
YMenus:
1.0cymiecTBa
SATh
HTOTOBBLIN H
MOIIarOBBIA
KOHTPOJIb I10
pe3yIbTary;
2. AleKkBaTHO
BOCIIPUHUMAT
b OIIEHKY
YUHUTETIS;

3. Pa3znuuath
croco0 u
pe3ynbTat
IEUCTBHUS

BO3/yXa

20.

TecToBbIi
KOHTpOJb: «IIpakT
HKYM 10
H3Y4YEeHHIO I'a30B:
KHCJIOPOJA H
BOJOPOJAY.

YMmenune
OBJIAJICHMS
HaBBIKAMU
KOHTPOJIS H
OLIEHKU CBOEH
JIeSITCIILHOCTH,
yMEHHE
MPEABUIETH
BO3MOYKHBIE
MOCJIEICTBUS
CBOHMX
JNEWCTBUM

YMenue
OLICHHUTH CBOU
yueOHEIC
JOCTHKEHUS

K.YY/.
YMenune
CaMOCTOSITEN
BHO
OpraHU30BBIB
aTh yueOHOe
JIelcTBHE.
IL.YVYA.
Ymenue
peoOpa3oBbI
BaTh
nHpOpManN
10 U3 OJIHOTO
BHIA B

JIPYTO.




P.YVYI.

Ymenue
COCTaBIIATh
IUIaH
peneHust
IPOOIIEMBI

Pa3gen 3. [IpakTHKYM 10 H3y4YeHUIO CBOICTB BOIbI H pacTBOpoB (9 4)

21. Bona. Metonsr Cobnronenue 1.Pa3Butue K.YY/. Jatunx
orpezieIeHus HOPM BHYTpEHHEH CogepiieHcT 3NEKTpPO-
cocTaBa BOJBI - MIOBEICHUS B TIO3UINH BOBAaTh HPOBOJIHO
aHaJIM3 U CHHTE3. OKpYKaroIei LIKOJIbHUKA HA ~ YMEHHE CTH,

TP cpene, MpaBUIl | YpOBHE JIOrOBapuUBaT udposoit
Jabopamopnuwiit 310pOBOIO MIOJIOKUTEIBHO  bCA U MHKPOCKO
onvim Ne 15, o0pa3a )KM3HMW | IO OTHOIICHUS  NPHUXOAUTH K I
«Onpeoenenue K LIKOJIE, obmemy
6000NP0OGOOHOI U IIOHUMAaHML PELICHHUIO B
OUCMUNIUPOBAHHO HEOOXOANMOCT  COBMECTHOM
i1 600b1» U y4EHHUS, JIEATENBHOCT
BBIDOKEHHOTO |
B ILYVY].
npeobnananmu  Popmuposar
yueOHO- b YMEHHUE
IIO3HaBaTCJIbHBI IMPpOBOAUTH
X MOTHUBOB U CpaBHCHUEC U
MIPEANIOYTEHNH  KJIACCHU(HKAI]
COIIMAIEHOTO IO TI0
crocoba 3aaHHBIM
OLICHKH 3HAHUI  KPUTEPHUSIM
P.YVI.
YMenue
YUUTBIBATH
BBIJACJICHHBIC
YYUTENEM
OPHUEHTUPHI
JIEUCTBUS B
HOBOM
yaeOHOM
Mmarepuare B
COTpyTHHYEC
TBE C
YUUTEIEM

22. dusnueckue u Ymenue VYuebHo- K.YYA. Peaktussl
XUMHUUYECKHE XapaKTepu30Ba | MO3HABATEIbHBI YMEHHE: "
CBOMICTBA BOJBL. Tb CBOIICTBa 1 MHTEpEC K * CTPOUTH XUMHYECK
TP BOJbI HOBOMY IIOHSITHBIC oe
Jlabopamopuborit (xumuveckue yueOHOMY JUTsI TapTHepa obopyoB
onvim_Ne 16. CBOICTBa MaTepuany u BBICKa3bIBaHU aHue
Okpacka OCHOBHBIX criocobam A,

UHOUKAMOPOE 6 KJIaCCOB pemeHus YUHUTHIBAIOL]
HelimpanbHoil HEOPraHWYEeCKH | HOBOHM YacTHOM W€, 4TO
cpeoe X BEILECTB), 3aj1aum; napTHEp

B3aUMOJEHCTBU 3HAeT U
Jlabopamopubwiit € BOJIbI C BHJIUT, & YTO
onvim_Ne 17. OCHOBHBIMU U HET;
Cpagnenue npoo KHCJIOTHBIMH * 3a/1aBaTh
6000bL: OKCHJaMH; BOIIPOCHI;
6000npP0OBOOHOIL, U3 | COCTABIATH .
20P00CK020 ypaBHEHHSI KOHTPOJIMPOB
OMKpPBIMO020 XMUMHUYECKHX aTh ACHCTBUS
600oema. peaxiui, napTHepa

XapaKTEePHBIX IL.YVYA.

JUISL BOJIBI YmMeHue:




OCYIIECTBIIAT
b aHaJIU3
00BEKTOB C
BBIZIEJICHUEM
CyIIeCTBEHH
BIX U
HECYIIECTBEH
HBIX
MPU3HAKOB;

.
OCYILECTBIIAT
b CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
JacTe
P.YVI.
YMenus:
1.0cymiectBa
SATH
HUTOTOBBIA U

[IOIIaroBbIN

KOHTPOJIb 110

pe3ynbTary;

2. AnexBatHO

BOCTIDHHAMAT

b OLICHKY

YAUTEIS;

3. Paznuuars

CIoco0 u

pe3ynbTat

JIEUCTBUS

23. Boma — Ymenue naBath | PasBurue K.YY. Jatunx

PacTBOPHUTEIb. onpejeeHue crocobHocTH K 1. YMeHue: TeMIepar
PactBopbI. TIOHSITHS CaMOOIIEHKE Ha  * CTPOUTH ypbI
P pacTBOPHI, OCHOBE TOHSITHBIE IJIATUHOB
Jlabopamopnuwiit BUJIBI KpUTEepUs JUTsI TapTHepa Bl
onvim No 18. pacTBOpOB, YCHENIHOCTH BBICKa3bIBaHU
«H3yuenue CBOMCTBa BOABI | yueOHOH s,
3asucumocmu Kak JeSITeIbHOCTH YYUTBIBAIOI]
pacmeopumocmu pacTBopuUTes; ne, 9To
eeuyecmea om mapTHep
memnepamypul) 3HAET U

BHJIUT, 4 YTO
HET;

* 3a/1aBaTh
BOIIPOCHI;

L]
KOHTPOJIMPOB
aThb JEUCTBUS
mapTHepa.
ILYVY.
YMmenue:

.
OCYIIECTBJIAT
b aHAJIN3
00BEKTOB C
BBIZEIICHUEM
CYIIIECTBEHH
BIX U
HECYIECTBEH
HBIX
MIPU3HAKOB;




OCYILECTBIIST
b CHHTE3 KaK
COCTaBJICHHE
LIEJIOTO U3
JacTew.
P.YV.
YMenus:
1.0OcymectBn
STh
HUTOTOBBLINA U

[IOIIaroBbIN
KOHTPOJIb 110
pe3ynbTary;
2. AnexBaTHO
BOCIPUHUMAT
b OLICHKY
YUUTENS;

3. Pazmuate
croco0 u
pe3ynbTar
JIEUCTBUS

24, Hacelmennsie u IIpencraBnenun | 1.Pa3Butne K.YY/. Hudposo
HEHACBIIICHHBIE € 0 CYLIHOCTH BHYTPEHHEHU YMmeHue 51
PacTBOPEI. mporiecca MTO3ULIUU CaMOCTOATEN MHUKPOCKO
TP MOJIy4EeHUS IIKOJIbHUKA HA  BHO e
Jlabopamopnutii KpPHUCTaJIOB U3 | YpPOBHE OpPTaHHU30BHIB
onvim Ne 19. pacTBoOpoB MOJIOKUTETIFHO  aTh yueOHOe
«Haonwoenue 3a coJiei IO OTHOIICHUS B3aNMOJEUCT
pocmom Ioxa3zaTs K LIKOJIE, BHUEC B
Kpucmanios» 3aBHCUMOCTh TIOHUMAaHHUs TpyIIIe.

pactBopumMocT | HeooxonumocT  ILYVY/I.
U OT U y4EeHHU, YMmeHue
TeMIepaTypsl BBIPA)KEHHOT'O npeoOpa3oBbI
B BaTh
npeobnaganuu  MHPOpPMAIH
yueOHO- 10 H3 OJHOTO
M03HABaTENbHBl  BUIA B
X MOTUBOB U JIpYrou.
npennourennn  P.YV/I.
COLIMAJILHOTO YMmenue
crocoba COCTAaBIISITh
OLIEHKHU IUTaH
3HAHUH; peleHus
2.DopMHpPOBaH  MPOOIEMBI.
ue
BBIPAKEHHOU
yCTOMUMBOM
yaeOHo-
[103HABATEJIbHO
1 MOTHUBALNU
YYEHHUSI.

25. Jlabopamopmnuwiit CdhopmupoBars | @opmupoBann  K.YV/I. HaTtuuk
onvim Ne 20. TIOHATHL e BolpaxkeHHOM  CoBepIIEHCT TeMIepar
«Ilepecviuennuiit «pa30aBlICHHBl | YCTOWYMBOW BOBATb ypbl
pacmeop» i pacTBODY, yaebHo- YMEHHE TUTATHHOB

«HACBIILEHHBIM | NIO3HABATEJILHO  JI0rOBapUBaT Bl
pacTtBop», W MOTUBALIHU bCSL U
«TEPECHIIICHH | YYeHHUS. MIPUXOJUTH K
BIi pacTBOP» obmemy
peIeHno B
COBMECTHOM

JACATCIBbHOCT




u
ILYVY/].
®opMupoBar
b YMEHHE
MIPOBOANTH
CpaBHEHHUE U
KIaccrupukarg
IO 110
3aJaHHBIM
KPHUTEPHUSIM
P.YVYI.
YMmeHue
YUUTHIBATD
BBIJICTICHHBIC
YIUTEIEM
OPHEHTHPHI
IEUCTBUSI B
HOBOM
yaeOHOM
Mmarepuaie B
COTpYyAHUYEC
TBE C
YUUTEIIEM

26.

IIpakTHyeckas
padora Ne 3
«Omnpenesnenue
KOHLICHTpau
BCIIECTB
KOJIOPUMETPHYECK
HM 110
KaJMOpPOBOYHOMY
rpaguky»

P

Hcnonb3oBanu
e
MIPAaKTHYECKUX
u
mabopaTOPHBIX
pabor,
HECIIOXKHBIX
9KCTIEPUMEHTO
B JUIS
JI0Ka3aTeIbCTB
a
BBIJIBUTaEMBIX
HPENOJI0KEHN
1; onucaHue
Ppe3yNIbTaToB
ATHX paboT

®opMupoBaHU
€ MHTepeca K
IpeaMeTy

K.YY.
DopMupoBaH
ue yMeHHs
pabotaTh B
napax.
ILYVY].
DopMupoBaH
ne yMeHHs
HabII01aTh,
JienaTh
BBIBOJIBI TIPH
MPOBEJCHUH
OTIBITOB.
P.YVA.
YMmenue
OIINCHIBATH
HaOII0JaEMBI
e
MpeBpaICHA
s B X0JI€
IKCTIEPUMEHT
a

PeaktuBel
u
XUMHYECK
oe
00opyIoB
aHue,
JaTYUK
onTHYe-
cKolt
MIOTHOCT
u

27.

Kpucramnoruapatst

Jlabopamopmnuwiit
onvim Ne 21,
«Onpeodenenue
memnepamypol
paznoscenus
Kpucman-
nozuopamar

YMeHune
HpI/IMeHﬂTL
HOHy‘IeHHLIe
3HAHUA OJId
pelIeHus 3a1aq

1. Ymenue
OpPHEHTHPOBATh
csl Ha
HOHUMaHHe
NPUYHH ycrexa
B y4eOHOM
JeATEIEHOCTH

K.YY/].
VYmenue
CaMOCTOSTEN
BHO
OpTaHHU30BHIB
aTh yaeOHoe
B3aNMOJIEUCT
BHUE B IPYIINe
ILYVY/.
YMmenue:

R
OCYIIECTBJIAT
b aHaJIU3
00BEKTOB C
BBIJIEJICHUEM
CYIIIECTBEHH
BIX U
HECYIICCTBCH

Haruuk
TeMIepa-
TYpBI
TJIATUHOB
BIA




HBIX
MIPU3HAKOB;

.
OCYIIECTBIIAT
b CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
YyacTei.
P.YVI.
YMenus:
1.0OcymectBn
SATh
HTOTOBBLINA U
MOIIaroBBIA
KOHTPOJIb T10
pe3ynIbTaTy;
2. AIeKBaTHO
BOCTIDHHAMAT
b OLICHKY
YUYUTEIS;

3. Pa3znuuath
croco0 u
pe3ynbTaT
IEUCTBHUS

28.

IloxaroroBska x
TUA, BITP

1.3akperienue
3HAHUHN U
pacYeTHBIX

HAaBBIKOB Y4-Cs.

2.YMmenue
pemaTh
THIIOBEIE
TIPUMEPHI
KOHTPOJIbHO-
HU3MEPUTENbHBI
X MaTepuayioB

1. Ymenue
OPHCHTHPOBATH
csl Ha
MIOHUMAaHHe
NPUYHH ycrexa
B y4eOHOM
JeATEIEHOCTH

K.YY/].
YMenne
CaMOCTOSTE
BHO
OpTaHHU30BHIB
aTh yaeOHoe
B3aNMOJEUCT
BUE B TPYIIE
ILYVY/.
YMmenue:

L]
OCYIIECTBJIAT
b aHaJIu3
00BEKTOB C
BBIJIEJIEHUEM
CyIIeCTBEHH
BIX U
HECYIICCTBCH
HBIX
MIPU3HAKOB;

L]
OCYIIECTBJIAT
b CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
JacTew.
P.YVI.
VYMmenus:
1.0cymectBa
SATh
WTOTOBBIA U
MOIIArOBBIN
KOHTPOJIb 110
pe3yybTarty;
2. AnexBaTHO
BOCIIPUHUMAT
b OLICHKY
YUHUTES;

3. Paznmnuyath




crocob u
pe3ynbTaT
IEUCTBHUS
29. TecToBBIi Ymenue Ymenue K.YY/.
KOHTPOJb: OBIIAJICHUS OILICHUTH CBOH YMmenne
«IIpaKkTHKYM 1O HaBBIKAMHA yaeOHbIe CaMOCTOSTEN
H3yYeHHI0 KOHTPOJIS U JOCTIDKEHUS BHO
CBOICTB BOJABI U OLIEHKHU CBOEN OpraHU30BbIB
PacTBOpPOB». JIeATEeILHOCTH, aTh yueOHoe
YMEHHE JIEHCTBUE.
NIPEABUIETD ILYY .
BO3MOXKHBIE Ymenue
TIOCIIEACTBHA peoOpa3oBbI
CBOMX BaTh
JercTBUi nHpOpManH
10 H3 OJHOTO
BHIA B
JPYTOMH.
P.YVA.
YMenue
COCTaBJIATh
IUTaH
peuenus
poGIeMbI
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— M.: [IpocBenienue.

2. Xumus: 8 KII.: 2TEKTPOHHOE MPHIIOKCHNE K YICOHHKY.
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Odenpamana. 8—9 wiacesl / H. H. 'apa. — M.: IIpocBerienue.
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O0ecnevyeHue yyauuxcsi:
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4, DJIeKTPOHHBIEC 00pa30BaTEIBHEBIC PECYPCHI.

Ilepeyenb AOCTYNHBIX HCTOYHUKOB HH(OPMaALIUH

B paznene npeacTaBiIeH CIMCOK KHUT U CCBUIOK HA CAHTHI, B KOTOPBIX 0oJiee Mo{poOHO OCBEIICHB! Pa3IMYHbIe
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2014.—229c.

6. Kpucrammsl. Kpuctamnornapats: Metoanueckue ykazaHus K JabopaTopHeM padoram. Mudraxosa H.III.,
ITerpora T.H., Paxmarymmmuaa 1. @.— Kazans: Ka3zan. roc. TexHon.yH-1., 2006.— 24 c.




7. Jleencon M.A.100 BonpocoB 1 OTBETOB TIO XUMHH: MaTepualibl Uil IKOJIBHBIX pedepaToB,
(hakyIbTaTUBHBIX 3aHITHIA U CEMUHAPOB: YueOHoe mocoone.— M.: «M3marensctBo ACT»: «M3maTenbcTBO
Actpenby, 2002.— 347 c.

8. Jleercon 1. A. Xumndeckune peakiun: TemnoBoii a¢dext, paBHOBecue, ckopocTs.— M.: OO0
«M3matenscTBO Actpens, 2002.— 192 c.

9. JIypse 0. FO. CnpaBounuk mo aHanmutHdeckoi xumun.— M.: Xumus, 1971.— C.71—89.

10. Haszaposa T.C., I'pabenkuii A.A., JlaBpoBa B. H. XuMuueckuii skcriepuMeHT B IIKose.— M.:
IIpocsemenue, 1987.—240 c.

11. Heoprannueckas xumusi: B 3 1./ Ilox pen. 0. JI.TperbsikoBa.T.1: ®U3HKO-XUMHUYECKHUE OCHOBBI

HeopraHn4yecKkoil XuMun: Y4ueOHUK A1 cTyA. Boicul. yueb.3aBenenuit/M. E. Tamm, 10. JI.TperbsikoB.— M.:
Msparensckuit HeHTp «Akanemusy», 2004.—240 c.

12. [erpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe.— M.: [lenaroruka, 1976.— 96 c.

13. CrpenpaukoBa JI. H. 13 gero Bcé cnemano? Paccka3ser o BemectBe.— M.: Slyza-npecc.2011.— 208 c.

14, CycnennnkoBa B.M, Kucenepa E. K. PykoBocTBO 110 IpUTOTOBICHUIO THTPOBAHHBIX PacTBOPOB.— JL.:
Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceun: [lep.c aarn./Ilog pen.b. B. Hopoxunosa.— M.: Hayka. ['maBHast penakmus
(usnko-mMaTemarnieckoi mureparypsr, 1980.— 128 c., min.— (bubmmoreuka «KBaHT)

16. Xowmuenko I'.I1., CeBactpsaoBa K. M. OkucnuTensHO-BOCCTAaHOBHTENBHBIE peakiiui.— M.: [Ipocremenue,
1989.— 141 c.

17. Ounuknonenust s Aereit. T.17. Xumust / ['nas.pen.B. A.Bononun, Ben.nayu.pen..Jleeacon.— M.
AganTa +, 2003.— 640 c.

18. OptumoJl.Boga: kHura 0 caMoM BakKHOM BellecTBe B Mupe: nep.c pun.—M.: Kommac I'ua, 2019.— 153 c.
19. UYeptros M.H., XKykos 1. H. Xumudeckuii 5KCIEpUMEHT ¢ MalbIMHU KOJIMYECTBAMH PEaKTHBOB. M.:
IIpocsewmenue, 1989.— 191 c.

20. Caiit MI'Y. [Iporpamma Kypca XUMHH IS yIanuxcst 8—9 KiaccoB 001eo00pa3oBaTeIbHOM IIKOJIHI.
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22. Caiit Equnas xoyureknus mr(POBEIX 00pa30BaTEIbHEIX PECYPCOB.

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

23. Caiit ®enepanbHbIil HEHTP HHOOPMAITHOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/
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