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INOACHUTEJIBHAA 3ATIMCKA

O6meoOpa3oBaTenbHasl MporpaMMma «IKCIIEPUMEHTAIbHAS XUMHS» JUIA 8-9 KJ1accoB ¢
HCNoJb30BaHHeM o0opyaoBaHusi nenrpa «Touka pocra»na 6aze nenrpa «Touka pocray
oOecrieunBaercss  peanu3anys  0o0pa30BaTENbHBIX  IPOrpaMM  €CTECTBEHHO-HAy4yHOH U
TEXHOJIOTUYECKON HampaBlIeHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHUH CTPEOOBaHHSIMU
3aKOHOJATeIbCTBA B chepe 00pazoBaHMs U ¢ YU€TOM pekoMmeHaanuii denepanbHOro oneparopa
y4eOHOro npeamera «XUuMHUs».

Pabouas mporpamma Kypca «OKCHEpUMEHTalIbHAs XMMHSA» COCTaBJIeHA HAa OCHOBaHWUHU
@Denepanbublil 3ak0oH 0T 29.12.2012 Ne273-@3 «O6 obpazoBanuu B Poccuiickoit denepanmmy,
BCOOTBETCTBUE ¢ TpeboBaHusAMH DelepanibHOr0 TrocyIapCTBEHHOIO  00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHusl.

JlaHHBIA Kypc HalpaBieH Ha yJIOBJIETBOPEHHE MO3HABATENIbHBIX MHTEPECOB yYalllUXCH.
Kypc mo3BonuT yyammmcsi paciiMpuTh CBOM 3HAHHMS B XMMHUU Ha YpOBHE, HE TpeOyromem
CHELUATbHOMIIOATOTOBKM IO MpeAMeTy. YUYEHUKU IpUOOpEeTYyT MNpaKTUYECKUe yMEHUs U
HaBBIKH, HEOOXOUMBIC B )KU3HU HE TOJIBKO XUMUIO, HO M KaX/IOMY YEJIOBEKY.

[Ipemiaraemelii Kypc BKJIIOYAeT MaTepuall 00 MCIOJIb30BaHMM XMMHUUYECKUX BELIECTB B
OBITY, B MOBCEJHEBHOW XM3HU uesoBeka.CoJepkaHUEe Kypca 3HAKOMUT YYalllUXCsl ¢ MUPOM
OBITOBOM XUMMH, C XapaKTEPUCTHUKOW BEIIECTB, OKPYXKAIOIUX HAc B OBITY, NpaBUIaMHU
0e301acHOTr0 00paIIeHus C BEIIECTBAMH OBITOBON XUMUH.

Kpome Toro nanHsblit Kypc BHEYpOUHOH AEATENbHOCTH NPEAYCMATPUBAET IKOJIOTHUECKYIO
HANpaBJICHHOCTh XHMHUYECKOTO 00pa3oBaHUs, NpPEAyCMATPUBACT O3HAKOMIICHHE YYaIHXCs
CXMMUYECKUMU aclleKTaMH COBPEMEHHOM 3KOJIOTUHU M 9KOJIOTHYECKUX MTPOOIIEM.

XUMUYeCKUE 3HAHUS HEOOXOIUMBI Ka)KJIOMY YE€JIOBEKY, OHHU ONPEAEIIAIOT palliOHAIBLHOE
IIOBEJICHUE 4YEJIOBEKA B OKPYXKAIOLIEH cpene, MOBCEAHEBHOM JXU3HU, I/I€ C KaXIbIM T'OAOM
BO3pacTaeT poOJbOEPEKHOIO OTHOLIEHWS YeJIOBeKa K CBOEMY 3/10pOBbIO, 370POBbIO
OKpYy’Kalomux, npuposae. JlaHHbIi Kypc pa3BUBaeT MHTEpPEC K XHMMUH, AaHAJIUTUYECKHUE
CHOCOOHOCTH YYaIIMXCsl, PACHIHPSET UXKPYT030p, POpMUPYET HAYyIHOE MHUPOBO33PEHHE.

[IpakTnueckass HalpaBJIEHHOCTb TEM JENAET [JaHHBIM KypC OUYEHb aKTyaJbHBIM,
MO3BOJIIET PACHIMPUTh M YIIIYOUTh MPAKTUYECKOE NPUMEHEHUE TIOIYYEHHBIX YUYallMMHCS
TEOpPEeTUYEeCKUX 3HaHUM moxumuu. Kypc opHeHTHpOBaH Ha pa3BUTHE JIIOOO3HATENBHOCTH WU
MHTEpeca K XMMMH, Ha COBEPILIEHCTBOBAaHME YMEHMH ydaluxcsi oOpaliaThCsi C BeEIEeCTBaMH,
BCTPEYAIOLIUMHUCS B OBITY.

Pabouas mnporpamma kypca «OKCIepUMEHTallbHAas XHUMMs» TpeAHa3HAu€Ha s
yyamuxcs 8-9 K1accoB OCHOBHOM IIKOJIBI U paccuuTaHa Ha 68 yacoB B roJl (2 yaca B HEZETIO).

[IponomxurensHOCTb 3aHATHSA — 40 MUHYT.

JlaHHas mporpamma cocTaBjeHa Mo y4eOHbIM MOCOOUSAM ¢ MOJPOOHBIMU MHCTPYKIUSAMHU
1 HEOOXOAMMBIM TEOPETHUECKUM MaTePUaIOM.

IIpu peanuzanuu JaHHOM mHporpaMMbl OyAeT 3aAelcTBOBaHO 00OpYJOBAaHUE LIEHTpa
«Touka pocrtay.

1. COAEPKAHHUE ITPOT'PAMMBI

BHEYPOUHOH JIeATENBHOCTH «IJKCIepUMEHTalIbHAsg XUMHUs» JU1s 8-9 kitaccoB (68 vacoB)c

UCIOJIb30BaHUEM 000pyioBaHUs U PoBoi aboparopun«Touka poctay
Pa3znes 1. OCHOBBI IKCIIEPUMEHTANBHON XUMHH (24 1)

XuMus — HayKa dKCIIEpUMEHTalIbHas. BBOAHBIN HHCTpYyKTax 110 Th

Hemoncmpayuonnvii  oxcnepumenm — Nel — O3HakomieHne ¢ 1a00OpaTOPHBIM
00opy0BaHuEM; TPUEMBI 0€30MaCHON PaOOTHI C HUM.

Ilpakmuueckasa padboma Nel llpaBuna TexHMKM O€30MacHOCTH Mpu pabore cC
nabopaTopHbIM 000pyioBaHueM. M3yueHne cTpoeHus MIaMeHu»

MeTo/1pl TO3HAaHUS B XUMUU. DKCIIEpUMEHTAIbHBIE OCHOBBI XUMHUU

Jlabopamopnwiii onvim Nel.PaccMOTpEHHE BEIIECTB C PA3IUYHBIMU (PU3UUECKUMHU
cBoiicTBamu (Mefb, kKene30, IUHK, cepa, BOJIa, XJIOPHI HATPUs

Jlabopamopnuwiii oneim Ne2 «Jlo xakoil Temrneparypbl MOKHO HarpeTh BEIIECTBO?»



Jlabopamopuwiti onvim Ne3.VI3yueHnue CBOWCTB BEIIECTB: HAarpeBaHUE BOJIbI, HATPEBaHUE
okcuna kpemuus (IV).

Jlabopamopuwiti oneim Ned.«I3MepeHre TeMIieparypbl KHUIICGHUS BOJIBI C TOMOIIBIO
JaT4YMKa TeMIIEPAaTypbl U TEPMOMETPa

Jlabopamopnuwiii onvim NeS.«Ornipenenenue TeMnepaTypbl IUIaBICHUS U KPUCTAIUIN3ALUT
MeTaliay

[lepBoHavasibHbIE XUMUYECKUE MTOHATUS. YHCTHIE BELIECTBA U CMECH

Jlabopamopuwiit onvim No6. VccnemoBanue (PHU3MYECKUX W XHMMHUYECKHX CBOWCTB
IIPUPOJIHBIX BEUIECTB (M3BECTHSAKOB).

UYucteie BemectBa M cMmecu. CrocoObl pa3felieHusi CMeceil: JeHCTBHE MarHuTOM,
OTCTanBaHue, GUIBTPOBAHKE, BBIMTAPUBAHUE, KPUCTATUIA3AINS, JUCTHIUISIIIHS.

Jlabopamopmuwiti onvim Nel. Pa3zneneHue cMecH KeIe3HbIX OMHUIIOK U CEPhl C MOMOIIBIO
MarHuTa.

Jlabopamopuwiit onvim No§. TlpuroToBiieHHE W pPa3JCICHHE CMECH Xejle3a M Cephl,
paszenenue cMecu HepTu 1 BOABI (PaCTUTENHFHOTO Macya U BOJIBI).

Ilpaxmuueckasa paboma Ne2.OBnaneHue HaBbIKAMU pa3felieHUsT OJHOPOAHBIX U
HEOJIHOPOJHBIX CMecell: oOTcTauBaHue, (QUIbTPOBaHME, BbIIAPUBAHUE, KpPUCTAILIU3ALM,
JUCTUILIUA(TIEPETOHKA).

dusnyuecKrue 1 XUMUUECKHUE SIBJICHUSI.

Lemoncmpayuonnvlil sxcnepumenm Ne2. «Bolfenenre u MOTJIONMIEHUE Teria — MpU3HaK
XUMHYECKON PEAKIIUN»

Jlabopamopuwiit oneim No9. Tlpumepsl (U3MYECKUX SBICHUN: CruOaHWE CTEKJISTHHOU
TPYOKH, KUTISTYCHHUE BOJIBI, TUTABIICHUE mMapaduHa.

Jlabopamopmuwiti oneim Nel(). Tlpumepsl XUMUYECKHX SBIIEHUN: TOPEHHE PEBECHHBI,
B3aUMOJICVCTBUE MPAMOpa C COJITHON KHCIOTOM.

ATOMBI U MOJIEKYJIbI, HOHBI. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI.
Kpucramnueckue pemerku.

Jemoncmpayuonnwiii onvim Ne3d. «TemrnepaTypa Tu1aBIeHUs BEIIECTB C pa3HBIMU THIIAMH
KPUCTAJUTMYECKUX PEIIETOK»

[Ipocteie n cioxkHbIE BemecTBa. XUMHUUYECKUNW 3JIEMEHT. XUMUYECKUN 3HaK. IIpocTeie
BEIIECTBA: METAJIbI U HEMETAJLJIBI.

Jlabopamopnuwiii oneim Nell. 3HakOMCTBO ¢ 0Opa3laMH MPOCTHIX BELIECTB: METAJUIOB U
HeMmeTayioB. OnucaHue CBONCTB.

Jlabopamopnwviii oneim Nel2. VI3ydeHue o0pa3lioB METAIJIOB M HEMETAJUIOB (Cepbl,
Kenesa, aTIOMUHUS, rpapuTa, MEIU U Ip.).

Cno>xHbI€ BEILIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopuwiii oneim Nel3. 3HaKOMCTBO ¢ 00pa3iaMy CJIOKHBIX BEIIECTB, MUHEPAIOB U
TOPHBIX MOpoJ1. OnucaHue CBONCTB.

Jlemoncmpayuonnwiii sxcnepumenm Ne 4 «Pa3noxkeHue BOAbI JJIEKTPUIECKHUM TOKOM

JlaGoparopubiii onbIT Nel4. VcnbiTaHWe TBEPIOCTH BEIIECTB C MOMOIIBIO KOJUIEKIIUU
«[Ikana TBEpIOCTI.

@opMyIibl CIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEUIECTBA.

Lemoncmpayuonnwiii sxcnepumenm NeS «Pasznoxenne ocHoBHoro kapoonarta meau (II)
(Mayraxura)»

@opMyJibl CIOKHBIX BellecTB. KaueCTBEHHBIN M KOJMYECTBEHHBIM COCTaB BEIIECTBA.
HasBanust cnoxxHbIX BeniecTB. PeakTHBBL. DTUKETKH.

['pynmel XpaHeHus: peakTUBOB. Y CJIOBUSI XPaHEHHSI  UCTIOJIB30BAHHS.

3aKOH COXpaHEHMS MACChI BEILIECTB.

Jlemoncmpayuonnwiil sxcnepumenm Neb.«3akoH COXpaHEHUS MacChl BEIIECTBY

XuMHUUecKue mpeBpalieHusi. XUMUYECKHUe PEaKkliui.



Jlabopamopnuwiii onvim Nel5. Tlpu3Haku MpoTEeKaHUS] XMMUYECKUX PEaKIMii: HarpeBaHue
MEJIHOW TPOBOJIOKH; B3aUMOJIEHCTBHME pAcCTBOPOB €IKOr0 HaTpa U XJopuja MeIu;
B3aMMO/ICHICTBUEPACTBOPOB YKCYCHOW KHUCIOTHI M THIPOKapOOHATa HATPHUSL.

XuMuyeckue ypaBHEHUs. BbIomHEHNE TPEHUPOBOYHBIX YIMPaKHEHUHN [0 COCTABICHHUIO
YpPaBHEHUN XMMHUYECKHUX PEAKIUI

Tunel XUMHYECKUX pEaKLU

Jlabopamopnviii oneim Nel6. TUmnbl XMMUYECKUX PEAKIHMA: Pa3sIoKEHUE THAPOKCHIA
memu (II); B3ammonericTBue xene3a ¢ pactBopoM xyopuna meau (I1), B3aumoneiictBue okcua
meu (I1) cpacTBOpoM COJNSIHON KUCTOTHI.

IToaroroska x I'MA, BIIP.

Tecmogutit Konmponw: «OcHOBbl IKCNEPUMEHMATILHOU XUMUUY.

Pa3zgen 2. [IpakTHKYM 10 U3YYEHHIO Ia30B: KMCJI0Poaa U Boaopoaa (6 1)

Kucnopoa. Peakiun, ucmosb3yemble IS TOTYYSHHs KHCIOPO/a B 1adopaTopun

Jlemoncmpayuonuwvii  sxcnepumenm Ne?l «llomydenne u coOMpaHHe KHCIOpOaa B
1a00paTOpUH U 3alI0JIHEHUE UM ra30MeTpay

XuMmuyeckue cBoricTBa kuciaopoaa. OKCUbL.

Jlabopamopuwiii onvim Nel7.«'operne cepbl 1 pochopa Ha BO3AYXE U B KHCIOPOICH»

Jlabopamopuwiti onim Nel8.«l'openue xene3a, MeOu, MarHus Ha BO3AYXE U B
KHUCIIOPOJIE»

Jlabopamopuwiti  oneim  Nel9.PaccmoTtpenue o60pasunoB  okcugoB  (yriepoma (IV),
BOJIOpOJIa, (hocdopa, Menu, KalbIus, xKele3a, KpeMHHUS).

IToaroroska x I'MA, BITP

Bo3nyx u ero cocras.

Lemoncmpayuonnsiii sxcnepumenm Ne 8 «OnpeaeseHne cocTaBa BO31yxa»

Bonopon. Ilonyuenue Bomoponma. Mepbl 0Oe3omnacHOCTH mpu pabOTe € BOIAOPOIOM.
IIpoBepka Ha yucroty. [ peMmyunii ras.

Hemoncmpayuonnsiti  sxcnepumenm Ne9 «[lomyuenne u cobupaHue BOAOpOAa B
nabopatopuu. OnbiT KaBenauma

XUMUYECKHE CBOKCTBA BoJopoa. [Ipumenenue.

Hemoncmpayuonnwiti sxcnepumenm NelO.«IlomyyeHue Bomopoja peakuueil amoMUHHS
CO CMeChIO cyNb(ara MeaU U XJIOpUJIa HATPUSI»

Hemoncmpayuonnwiti  sxcnepumenm Nell.«3aHUMaTeNnbHbIE ONBITHI C BOJOPOJIOM:
jeTaroas 0aHka, B3pbIBAIOIINECS TY3bIPH, JIETAIOIINE MBUIbHBIE HIAPUKH.

Tecmoeguvlit konmponw: «lIpaKkmukym no uzyuenuio 2a308: KUciopooa u 6000pooay.

Pa3nen 3. [IpakTuKyM N0 H3y4eHHIO CBOWCTB BO/bI U pacTBOpoB (10 4)

Boga. MeTopl onpenenenns coctaBa BOJbI - aHAIIU3 U CUHTES.

Jlabopamopuwiii oneim Ne 2(0.«OmnpeneneHue BOJONPOBOJAHOW W AUCTHILTUPOBAHHOU
BOJIbI»

®uU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.

Jlabopamopnuwiii oneim Ne2 1. Oxpacka HHAUKATOPOB B HEHTpaIbHOM cpefe

Jlabopamopuwiii oneim Ne22.CpaBHeHHE TIPOO BOJBI: BOJOTPOBOIHOM, M3 TOPOJCKOTO
OTKPBITOI'O BOAOEMA.

Boma — pactBopurens. PacTBopsl.

Jlabopamopnwiii onvim Ne 23. «/3yueHue 3aBUCUMOCTH PAcTBOPUMOCTH BEILECTBA OT
TEMIEPATYPbI»

HacepiienHblie 1 HEHACHIIIIEHHBIE PACTBOPBI.

Jlabopamopmnwiii onvim Ne 24. «HabmoaeHne 3a pocTOM KPHUCTAIIIIOBY

Jlabopamopnuwiii onvim Ne 25. «llepechllieHHBINH pacTBOP»

Ilpaxmuueckasn paboma No3. «Omnpenenenue KOHIIEHTpallUH BEIIIECTB
KOJIOPUMETPUUECKUM METOJIOM IO KaTMOPOBOUHOMY Ipauky»

Kpucramnoruapats!.



Jlabopamopnuiii onvim Ne26.«Onpenenenue TeMIIepaTyphbl pasnoxxeHus
KPUCTAJJIOTUAPATA

Iloaroroeka x I'A, BIIP

Tecmoegulii konmponw: «lIpakmuxkym no uzyuenuio ceoiicme 600bl U pacmeoposy.

Pa3nen 4. OcHoBbI pacyeTHol xumum (8 4)

Mone — enuHuna KoJMWYecTBa BemlecTBa. MomsipHas Macca. BpluncieHust 1o
XUMHUYECKUM YPaBHEHHUSM.

3akon ABorajipo. Momsipabiit 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD T'a30B.

O06paboTka 5KCIIEPUMEHTATIBHBIX JAHHBIX C HCIOJIb30BaHUEM LU(POBOI TabopaTopuu
«Touka pocray. Urenue rpadukoB, AuarpaMmm

Pa3nes 5. IIpakTHKYM 110 M3y4eHHIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB
HEOpPraHnu4ecKux coeauHenuii (20 1)

Oxcupl: kiaccudukanys, HOMEHKIIATypa, CBOUCTBA, MTOJTy4YeHHUE, IPUMEHEHUE.

Jlabopamopnwiii onvim Ne27. HaGnroaeHne pacTBOPUMOCTH OKCHJIOB aTIOMUHHUS, HATPHUSI,
KaJIbLUsl U MEJIU B BOJIE.

Jlabopamopuwiti  oneim  Ne28.  OmnpepneneHue  KUCIOTHOCTU-OCHOBHOCTU — CPEIbl
MIOJIyYEHHBIX PACTBOPOB C MIOMOILIbIO MHJIUKATOPA.

Jlabopamopuwiti oneim Ne29. TlonydeHue yriekuciaoro ra3a U B3aUMOJICHCTBHE €ro C
WU3BECTKOBOM BOJOM.

I'unpoxcunpl. OcHOBaHUS: KiaccuuKaiys, HOMEHKIATypa, MOJyuyeHue.

Jlabopamopnwiii onvim Ne3(). BzaumozeiicTBue OKCHIOB Kaiblusa u ¢dochopa ¢ BOAOH,
orpezeNieHue XapakTepa 00pa3oBaBIIeTrocs THAPOKCUIA C TOMOIIBI0 HHAUKATOPA.

Jlabopamopnuwiii oneim Ne31.«Onpenenenue pH pazauaHbIX cpem

Ipaxmuueckas paboma Ned.«Onpenenenue pH pacTBOpOB KUCIOT U IIETOYEH»

XuMHUeCcKue CBOWCTBa OcHOBaHWM. Peakius HeiTpanuzanuu. Okpacka WHIMKATOPOB B
HIEITOYHOW U HEUTPAIBHOU cpenax. [ [puMeHenne ocCHOBaHMA.

Jlabopamopuwiii onvim Ne32.«Peakuusi HSUTpaTU3aIun».

Hemoncmpayuonnwiti sxcnepumenm Nel2. «OcnoBanus. TernoBoil 3ddexT peaxiuu
TUPOKCUA HATPUSI C YTIIEKUCIIBIM Ta30M»

Jlabopamopnuwiii oneim Ne33. BzaumoeiicTBre pacTBOPOB KUCIIOT CO LIETOYaMH.

Jlabopamopuwiii onvim Ne34.IlomydueHne HEpacTBOPUMBIX OCHOBAHMM M WCCIIEIOBAHUE
uX CBOMCTB (Ha mpumepe ruapokcuaa meau (I1)).

AMpoTepHbIe OKCUBI U TUIPOKCUIBI.

Jlabopamopnwiii oneim Ne35 Ilonydenne amM(OTepHBIX OCHOBAHMM M MCCIIEOBAHUE UX
CBOICTB (Ha mpuMepe ruapokcuaa nuHka (I)).

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. [loaydenne kucnor.

XHUMHUYECKUE CBOMCTBA KUCIOT

Jlabopamopmuwiii oneim Ne36.B3anmoneiicTBue MeTalIOB (MarHusl, [MHKA, jKele3a, MeIH)
C pacTBOpaMH KHUCJIOT.

Jlabopamopnwiii onvim Ne37.BzaumoneiictBue okcupa meau (II) m okcupga 1muHKa C
pPacTBOPOM CEPHOU KHUCIIOTHI.

Jlabopamopnwiii oneim Ne38. B3aumopelcTBUE pacTBOPOB KHCIOT C HEPACTBOPHUMBIMH
OCHOBaHHUSIMHU.

Comu. Knaccuduxanus. Homenknatypa. CriocoObl nmomyueHust coneit

Ilpakmuueckas paboma Ne 5 «IloydeHre METHOTO KyIIOpOCay

CaoilicTBa coneil. ['eHeTHuecKas CBA3b MEKIY OCHOBHBIMHU KJIAaCCAMHU HEOPTaHMYECKHUX
COECTUHEHUN

IIpakmuyeckasn paboma Ne6. Pemenne sKciepuMeHTaIbHbIX 3a7a4 1o TeMe «lIpakTukym
M0 U3YYEHHIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COETUHEHUIN»

IToaroroska x I'MA, BITP

Tecmoswuii konmponw: «Ilpakmukym no u3zyuyeHuro c6OlUCHE Geulecme OCHOBHBIX
K1acC08 HeOP2aAHUYEeCKUX COEOUHEHUIL).



Pa3nes 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHONH M IPOEKTHOM AesTeJbHOCTH (201)

TexHuka 6€30MaCHOCTU MPU BHITOJHEHUH CAMOCTOSATEIBHBIX OIMBITOB U AKCIEPUMEHTOB
B JIOMAalTHUX YCIIOBUSIX U C HCIIOIB30BAaHUEM 000PYAOBAHUS XUMUYECKON J1a00paTOpUH.

Ilpakmuueckas paboma Ne7. OOpamieHne co CTekiioM (crubaHue CTEKISTHHOW TPYOKH,
W3TOTOBJICHHE: MMUTIETKU; KAMMUJUIIPOB; IPOCTEHUIIIUX Y3JI0B; MPOCTEHIIINX TPUOOPORB)

XHUMHMUYECKUH aHAJIN3: KAUECTBEHHbBIN U KOJIUYECTBEHHBIM

TeopeTnyeckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOM €S TENbHOCTH.

Br16op tembl npoekTa. [InanupoBanue 1eaTeabHOCTH.

[ToxroroBka npoekra. Co0p MHPOpMaIUK MO JaHHOH Teme. MojenupoBaHue MPOSKTHON
JIeATEIbHOCTH.

BrimonHeHne y4e0HbIX IPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX PadoT.

[TpakTrueckue pabotsl Ne8-12 1Mo TeMaM MPOEKTOB yUaITUXCS

Iloozomogka yuedHbIX RPOEKMOE K 3aujume

Ilpomesccymounana ammecmayun. 3auyuma npoeKmos

[TonroroBka k 'MA, BIIP: pemienue npakTuko OpueHTUPOBAHHBIX 3a1aHUMN

[TonroroBka k 'MA, BIIP: penienue npakTMko OpUEeHTUPOBAHHBIX 3aIaHUMN

O6oOmmenue, cucTeMaTU3alMsl W KOPPEKIMS 3HAHUM  ydYalluxcs 3a  Kype
«DKCepUMEHTAJIbHASI XUMHUSI», 8 KI1acc.

Tecmoewtit KOHmMPOJID.

TemaTuka ONBITHO-IKCIIEPUMEHTAIBHBIX U MPOEKTHBIX pPadOT C HCHOJIB30BaHUEM
o0opynoBanus neHTpa «Touka poctay:

. DKCIIepTU3a MPOAYKTOB MUTAHUS 110 YIIAKOBKE.

. OnpeneneHue kauecTBa BOJIOIPOBOIHOM BOJIBI.

. Onpenenenyie CBOMCTB BOAONPOBOIHON U AUCTHUILIMPOBAHHOM BOJIBI.
. Kucnoraocts arMochepHbIX 0caKoB.

. [lonyyenue kpucramioruapara MEJHOro Kyrnopoca.

. HabGiromenue 3a pocTOM KPHCTAIJIOB.

. [lonyyenue nepechIeHHbIX PACTBOPOB.

. Onpenenenye TeMnepaTypbl pa3aoKeHus: KpUCTAJUIOTHIpaTa.

. Onpenenenrie KUCIOTHOCTH TTOYBBI.

10. M3yyeHne METOYHOCTH PA3IUIHBIX COPTOB MBLIA i MOIOIIIUX CPEJICTB.

11. MunukaTtopHble CBOMCTBAa pa3iMYHBIX pPAacTeHUU W IBETOB (c ompeneneHueM pH
pacTBOpOB).

12. Onpenenenue kayecTBa xjaeOomnekapHOH MyKHU U xyeoa.

13. Onpexnenenne Ka4ecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

14. Onpenenenue 3aBUCUMOCTH U3MeHeHUs pH 1eTbHOTO U MacTepu30BaHHOTO MOJIOKA
OT CPOKOB XPAaHEHUS.

15. OuncTka BOJbl IEPErOHKOM.

16. OuucTka BOJIBI OT 3arpsA3HCHUM.

17. TlpuroTtoBrneHne MOYBEHHOW BHITSDKKH U omnpesienienue ee pH.

18. Onpenenenne CTENEHN 3aCOIEHHOCTH ITOYBEI.

19. KonuvecTBeHHOE OMpe/eIeHNe 3arpsiI3HEHHOCTH BEIIECTBA.

20. Onpenenenne maccol okcuaa meau (1), oOHapy)enue okcuna yriaepoaa (IV) u Bojsl,
MOJTy4aeMBIX TIPU Pa3JI0KEHUH OCHOBHOTO KapOoHaTa MeIu (Maaaxura).

21. Tlonyuyenwe, coOupaHue W UIACHTH(PHKAIUSA Ta30B (BOJOPOaA, KHCIOPOJA,
YIJIEKUCIIOTO Ta3a, aMMHaKa), MOHTaX COOTBETCTBYIOIINX MPHUOOPOB.

Ilpumeyanue: >enTbIM MapKepoM BbIAENEHO cojepxkaHue [lpumepHol mporpammsl,
MPEJIOKEHHON B MeToAnYecKuX peKOMEHJALUNU MHHUCTEpPCTBA INpocBeleHus Poccuiickoit
Oenepanun no«Peanuzanuun  o0pa3oBaTeNbHBIX ~ MPOrPaMM  €CTECTBEHHOHAyYHOW U
TEXHOJIOTHYECKOW HANpaBIEHHOCTEH MO XWMHUHU C HCIOJIB30BAaHUEM OOOpYIOBaHHS IIEHTpa
«Touka pocra» (yTBepKIeHbBIpacmopsbkeHneM MuHHCTEepCTBa TpocBemieHns Poccuiickoi
Oeneparuu ot 12 suBapst 2021 r.Ne P-6).
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2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI
BHEYPOUHOM JICSATEIBHOCTH «DKCIEpUMEHTAJIbHAS XUMU»IISL 8-9  KIacCoB C
UCTIOJIB30BaHUEM 000pYAOBaHUs IeHTpa «Touka pocTanc ONMMCaHNEM YHHBEPCATBHBIX y4eOHBIX
NENCTBUI, TOCTUTAEMbIX 00YYaIOIIMMHUCS
Juunocmmuule pesynovmamal
OOyyaromuiics MOJYYUT BO3MOXKHOCTH JJIsi (POPMHUPOBAHUS CIEAYIOUIMX JIMYHOCTHBIX
YV
e ompeaereHNe MOTUBALIMU U3y4eHUsI y4eOHOro MaTepuana;
® OILIEHMBAHHE YCBAUBAEMOI'0 yUeOHOI0 MaTepuaia, UCX0s U3 COLMAIbHBIX U JINYHOCTHBIX
IICHHOCTCIA;
® TIOBBIIICHHE CBOEr0 OOpPa30BATEIHHOTO YPOBHS U YPOBHSI TOTOBHOCTH K H3yYCHHIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUMN, CBSI3aHHBIX C Pa3BUTHEM XUMHH U OOLIECTBA;
e 3HaHUE MPaBUJI [IOBEJEHUS B UPE3BbIUAHBIX CUTYaALUSX;
® OICHMBAHUE COIMAILHON 3HAUMMOCTH NMPO(ECCHid, CBA3aHHBIX C XUMUEH;
e BJaJICHUE I[paBWIaMU 0€30IacHOr0 OOpalleHuss C XUMHUYECKMMHU BELIECTBAMH U
000py/1I0BaHUEM, POSIBIIEHUE FKOJIOTMUECKON KYJIbTYpPHI.
Memanpeomemmwie pe3yiomamnol

PerynarusHbie
OOyuaromuiicss MOJyYUT BO3MOKHOCTH Ul (DOPMHPOBAHUS CIEAYIOIIUX PEryISITUBHBIX

YV
e [[elIeToJIaraHKe, BKIIF0Yas MOCTAHOBKY HOBBIX IIEJICH, MPeoOpa3oBaHUE MPAKTHUSCKON 3a1a49K
B TI03HABATEIIbHYIO, CAMOCTOSITEIIbHBIN aHAJIN3 YCIIOBHA JOCTIKEHHS 1IEJIM Ha OCHOBE yu&Ta
® BBIJICJICHHBIX YUUTEJIEM OPUEHTHPOB JCHCTBUS B HOBOM yU4eOHOM MaTepualie; ITNIaHUPOBaHUE
MYTH JOCTHKEHUS LIeJIeH;
® YCTAaHABJICHUEC IICJICBBIX NPUOPUTETOB, BBIACJICHUC AJIbTCPHATUBHBIX CHOCO6OB JOCTHXKCHUA
1eNu 1 BeIOOp Hanbosee 3 PeKTUBHOTO cr1ocooa;
YMEHHUE CaMOCTOSATEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISATH UM;
yMEHHUE NMPUHUMATh PELICHHUs B TPOOIIEMHON CUTYyallNH,
MOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHE TJIAaHA U MOCJIEI0BATECIbHOCTH JICUCTBHIA;
opraHusaiys padbo4ero MecTa IpH BBITIOJTHEHUH XMMHUYECKOTO SKCIIEPUMEHTA;
® [POTHO3MPOBAHUE PE3YJITATOB OOYYCHUs, OLCHHMBAHHWE YCBOCHHOTO MaTepHala, OIEHKa
KayecTBa M YPOBHS IIOJIyYEHHBIX 3HAHMH, KOPPEKIWs IUITaHa M crnocoba ACHCTBUS IpU
HEOOXOMMOCTH.
[To3HaBaTenbHbIE
OOyuaromuicsi TOIXy4YUT BO3MOXHOCTH JUIsi (POPMUPOBAHHS CIETYIOUIMX MO3HABATEIBHBIX

VVI:

® IOMCK M BbII€JICHHE UH(OpMALINY;

e aHanu3 ycJoBUH M TpeOoBaHW 3agaud, BHIOOP, COMOCTaBIEHHME M OOOCHOBaHME Crocoda
peLIeHUs 3aa4H;

e BbIOOp Hambosiee 3((PEKTUBHBIX CIIOCOOOB PEIICHUs 33Ja4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBH;

® BBIJIBI)KEHHE U 00OCHOBAHHUE IMITOTE3bI, BEIOOP CIoco0a e€ MpoBEpKH;

® CaMOCTOSTENIbHOE CO3[AHUE aIrOPUTMA AEATEIILHOCTH MPU PEIIEHUH MPOOIEM TBOPYECKOTO
U IIOMCKOBOI'O XapaKTepa;

® yMEHUs XapaKTepHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOWCTBAM;

® ONUCBIBAHUE CBOMCTB: TBEPIBIX, JKUAKHX, T[a3000pa3HbIX BELIECTB, BBIICIEHUE UX
CYLIECTBEHHbIX IPU3HAKOB;

e u300paKeHHE COCTaBa MPOCTEHIINX BEIIECTB C MIOMOIIBI0O XUMHUYECKUX (POPMYIT U CYITHOCTH
XUMHUYECKHUX PEaKIMi C TOMOIIBI0O XUMUYECKHUX YPaBHEHUH;

e [poBe/eHHE HAOIIOICHUH, ONMCAaHNE PU3HAKOB U YCIOBUN TEUEHUS XMMHUYECKHX PEaKIMH,
BBITIOJIHEHUE XUMHUYECKOTO HKCIIEPUMEHTA, BEIBOIBI HA OCHOBE aHaJIM3a HaOMIOACHUH



® 3a HKCIEPUMEHTOM, pEUIeHHE 33a/ay, MOJyYeHUE XUMHUYECKOH MH(OPMALUU U3 PA3ITUYHBIX
HCTOYHUKOB,;
® yMEHHE OpraHU30BBIBAThH MCCIIEAOBAHUE C 1IEJIbI0 IPOBEPKHU TUIIOTE3;
® yMEHHE JieJlaTh YMO3aKIIUeH!s (MHIyKTUBHOE U 110 aHAJOTHN) U BBIBOJIBI;
e yMeHHE OOBEKTHBHO OIICHMBATh HMH(OPMALMIO O BEIIECTBAX M XUMHUYECKHX MpoIeccax,
KPUTHYECKH OTHOCUTHCS K IICEBIOHAYYHON HH(OpMALIUK.
KoMMVHUKATUBHEIE
e OOyyaromMics MOTYYUT BO3MOKHOCTH 11 (DOPMHUPOBAHUS CIEAYIOIIMX KOMMYHHKATHBHBIX
VV/noiHoe W TOYHOE BBIPAXKEHUE CBOHUX MBICJIIEM B COOTBETCTBHHM C 3aJa4aMHM M YCIIOBHSMH
KOMMYHHKAIIUH;
® QJICKBATHOE MCIIOJIH30BAHUE PEUEBBIX CPEACTB UIS YYaCTHsl B JTUCKYCCHHM M apryMEHTAIHH
CBOEH MO3UIMH, YMEHHE MPECTABIIATh KOHKPETHOE COAEPIKaHUE C COOOIIEHHEM ero BIIMCbMEHHOH 1
ycTHOH (opme, ompeneseHne CrocoOOB B3aUMOJICHCTBHUS, COTPYJHHYECTBO B TIOMCKE W cOope
uHpOpMAITIH;
® Ompe/esieHHe CITIOCOOOB B3aUMOJICHCTBHUS, COTPYIHUYECTBO B MTOMCKE U cOope nH(pOopMaIuw,
ydyacThe B JHalore,  IUIAHUPOBaHME  OOIMX  CIOCOOOB  paboOThL,  MPOSIBICHUE
YBKUTEIHHOTOOTHOLICHHUS K APYTHM YUAIIUMCS; OMMCAHUE COACPKAHMS BBITOIHAEMBIX IEHCTBUI C
HEeNbI0 OPUEHTUPOBKM B  IMPEIMETHO-TIPAKTHMYECKOW  JEATENbHOCTH; yMEHHUs  YYHUTHIBATH
pa3HBIEMHEHHUS 1 CTPEMUTHCS K KOOPIWHALIUN PA3IMYHBIX MO3HULUI B COTPYIHUYECTBE;
¢ (opmynupoBaTh COOCTBEHHOE MHEHHUE U MO3ULIMIO, APTYMEHTHPOBATh U KOOPIAUHUPOBATH €&
C TO3MIMSIMH TApTHEPOB B  COTPYJHHYECTBE IMpPHU  BHIpAOOTKE OOLIEro pemeHus B
COBMECTHOM/IEATELHOCTH;
® OCYIIECTBIISATh B3aMMHBI KOHTPOJb W OKa3blBaThb B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;
® IUIAaHUPOBATh OOHIME CHOCOOBI PalbOTHI;, OCYIIECTBIATH KOHTPOJb, KOPPEKIHIO, OICHKY
JIeWCTBUI MapTHEPA, YMETh yOeKIaTh;
® HCIIOJIb30BaTh aJIEKBATHBIC SI3BIKOBBIC CPEACTBA AJIsi OTOOpaKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB M TIOTPEOHOCTEN; 0TOOpakaTh B peun (onucaHue, 0OBbSICHEHUE) COIePKaHHEeCOBEPIIACMBIX
JIEWCTBHM, KaK B (hOpME TPOMKOM COLMATU3UPOBAHHON pedH, Tak U B pOpMe BHYTPEHHEH peuu;
® pa3BHUBAaTh KOMMYHHKATUBHYIO KOMIIETECHIINIO, MCIIONB3Ysl CPEACTBA YCTHOW M MHCHbMEHHOMN
KOMMYHUKAIMU TIpH paboTe ¢ TeKcTaMu y4eOHWKa W JIONOJHUTEIBHON JTUTepaTypOld,ClIPaBOYHBIMU
Ta0JIMIIaMU, TIPOSIBIISITh TOTOBHOCTD K YBaKCHHIO MHOW TOYKH 3pEHUS IPU 00CYKIECHUH PE3yIbTaTOB
BBITIOJTHEHHOU paOOTHI.
[IpenmeTHbIe pe3yIbTAThI
OOyuaromuiicss HayquTCs:
® TIPUMEHATH OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT;
® OMNHUCHIBATH CBOWCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEMIECTB, BBIACIAS UX
CYIIECTBEHHBIE MPU3HAKY;
® pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUsS MAacChl BEILIECTB, ATOMHO-MOJIEKYJISPHON
TEOpUHU;
® pa3nuyaTh XUMHUYECKHEe M (U3UYECKUE SBJICHMS, HA3bIBaTh NPHU3HAKH M YCIOBUS
MPOTEKAHUSI XUMUYECKUX PEAKIUN;
e co0OmoaaTh mpaBuiia 6€30MacHoi paboThI TP MPOBEIEHUH OTIBITOB;
® TI0JI30BATHCA JTAOOPATOPHBIM 000PYIOBAHHUEM U TTOCYI0H;
® TIOJMy4aTh, COOMpaTh Ta3000pa3HbIE BEIIECTBA W PACMO3HABATh HX; XapaKTEpPU30BATh
¢u3nYecKne W XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCTUHEHUH,
MPOBOJAUTH  ONBITHI, MOATBEPXKAAKOIINE XWMHYECKHE CBOMCTBA M3YYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEUIECTB;
® PacKpbIBaTh CMBICH IOHATHUS «PacCTBOP», BBIYHUCIATH MAaCCOBYKO JIOJI0 PAaCTBOPEHHOIO
BEILIECTBA B PAacTBOpPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MaCcCOBOW J0JIE PACTBOPEHHOIO
BEILIECTBA;




® XapaKTepHW30BaTh  3aBHUCHMOCTh  (U3WYECKUX  CBOMCTB  BEMIECTB  OT  THUMA
KPUCTAUTMIECKON PEMETKH, OINPENeNATh BHUI XHMHYECKOW CBS3M B HEOPTaHUYECKHUX
COCTUHEHUSIX

® pacKpbIBaTh OCHOBHBIC TIOJOXKCHUS TEOPHU DJICKTPOJUTHYCCKOW JHCCOIMAIINHY,
COCTABJIATh YPABHEHUS JICKTPOIUTHUECKON JUCCOLMAIIMM KUCIIOT, IIEI0YeH, COJIeH U peakiuit
HOHHOT'0 OOMEHA;

® pAaCKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX —PEAKIUH, ONpeAesaTh
OKHCITUTEIhb M BOCCTAHOBHTEJb, COCTABJISITh YPAaBHEHHsI OKHCIHUTEIBHO-BOCCTaHOBHTEIBHBIX
peakuuii;

e Ha3bIBaTh (DAKTOPHI, BIHUSIONINE HA CKOPOCTh XUMHUECKOW PEaKIInH;

® XapaKTEepPH30BaTh B3aMMOCBSI3b MEX/y COCTABOM, CTPOCHUEM U CBOWCTBAMH HEMETAJIJIOB
U METaJLJIOB;

® TIPOBOJUTH ONBITHI MO TMOJNYYCHHIO W H3YYCHHIO XHUMHYECKHX CBOKCTB Pa3IMYHBIX
BEIICCTB;

® T'PaMOTHO OOpaIaThCsl C BEIIECTBAMH B ITOBCEHEBHOM JKU3HHU.

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

o BBIJIBUTATh U TPOBEPSATH IKCIICPUMEHTAIBHO THIIOTE3bl O XMMUYECKHX CBOMCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHHMS, UX CIIOCOOHOCTH BCTYIATh B XUMUYCCKHE PEAKIIHH,
OXapakTepe U MPOAYKTaX Pa3TUIHBIX XUMHUYCCKUX PEaKIIHii,

o XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBaM, yCTaHABIIUBAThH
NPUYHHHO-CJICICTBCHHBIC CBSI3U MEXKIY JJaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

o COCTaBIISITh MOJICKYJISIPHBIC W TIOJIHBIC MOHHBIC YpaBHEHUS IO COKpAIMEHHBIM
WOHHBIM YPaBHCHUSM;

o NPOTHO3UPOBATh CIIOCOOHOCTh BEIECTBA TPOSIBJIATH OKUCIUTEIBHBIC —HIIH
BOCCTAHOBUTEIILHBIC CBOMCTBA C YYETOM CTENEHEW OKHCICHHS 3JIEMEHTOB, BXOMSIIUX B €ro
COCTaB;

o BBIIBUTATh U TPOBEPSATh OKCHEPUMEHTAIbHO THUIIOTE3bl O pe3ylbTaTax
BO3/ICHCTBUS pa3NUYHBIX (PAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKOU PeaKIny;

J WCIIOJIb30BaTh  MPUOOPETEHHBIE 3HAHUS JUISI  DKOJIOTMYECKH T'PAMOTHOTO
MIOBEJICHUS B OKpYXKaloLIeH cpene;

J WCIIOJIb30BaTh MPUOOPETEHHBIE KITFOYEBBIE KOMIIETEHIIMM TIPU BBITIOJHEHUU

IPOEKTOB U PELICHUM Y4eOHO-MCCIIENOBATENbCKUX 3aJad I0 W3YYEHHIO CBOMCTB, CIIOCOOOB
MIOJIyYEHUSIU PACIIO3HABAHUS BEUIECTB;

° 00BEKTUBHO OLICHUBATh MH(OPMAITUIO O BEIIECTBAX M XUMUUYECKHUX MPOIIECCaX;

° OCO3HABaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUM MO XUMHUU IS TPAKTUYECKOU
JIeATEIILHOCTU YeJIOBEKA;

° CO3/aBaTh MOJENU M CXEMbI JJI pelIeHUs y4eOHBIX M MO3HABATENbHBIX 3a]1ay;

[OHUMaTh HEOOXOAMMOCTh COOJIIOJICHHs IMpEINUCAHUM, TpengaraeMblX B HHCTPYKLHUAX I10
MCIIOJIb30BAaHUIO JIEKAPCTB,CPENICTB OBITOBON XUMUH U JP.

DopMbI KOHTPOJIA:

Dopmuposanue UKT-xomnemenmuocmu 00y4arouuxcs

VY4eHuK HayuuTCsA:

J UCIIONIb30BAaTh pa3Hble TMpUEMbl TMOWCKAa HH(POpPMAlMM Ha T[EPCOHAIHLHOM
KOMIIBIOTEpPE B 00pa30BATEIHLHOM IPOCTPAHCTBE C MCHOJIb30BaHUEM 000pYAOBaHUS IUPPOBOI
nabopaTopuu;

° HCIIOJIb30BaTh Pa3IMYHbIE CIIOCOOBI XpaHEHMs] W BU3yalu3allud MHPOpMAIUH, B
TOM 4HCIIe, B Tpaduieckoit hopme;
J dbopMUpOBaHHE KOMIIETEHTHOCTH B OO0JIACTH OMBITHO-IKCIIEPUMEHTATILHOU U

MPOEKTHOM IESITEIbHOCTH;



J YYEHHUK HAY4YHMTCS TUTAHUPOBATH M BBIOIHATH Y4eOHOE MCCIIEOBAaHUE U YUEOHBII
IPOEKT, MCIOJb3ysl O00OpYAOBaHHE, MOJENM, METOAbI, NPUEMbI, aJeKBATHbIE HCCIEAYEeMOMN
npobiieme.

. YYEHUK IIOJIyYUT BO3MOXKHOCTb HAYYUTBhCS CAMOCTOATEIBHO 3aJyMBIBAaTh,
IUIAHUPOBaTh U BBINOJIHATh y4eOHOE HCCIe0BaHHE, Y4eOHBbIH M COLMAIBHBIA IPOEKT IO
€CTECTBEHHOHAY4YHOWHAIIPABIECHHOCTH.

Y4er pe3yibTaTOB BHEYPOUHOM 1eATEILHOCTH

Dopmul u nepuoOUUHOCIb KOHMPOIA

Bxoonoit konmpons poBOIUTCS B Hadaje ydyeOHOro roja Juisi MPOBEPKH HadaJdbHbIX
3HAHUN U yMEHUIN 00y4aroluXcsl.

Texkywuit KoHmponp TPOBOIUTCS Ha KaXIOM 3aHATUU B (QOpME IeAarormyeckoro
HaOII0IeHUS.

Tecmoegvlii KOHmMPObL OCYILECTBIISIETCS 110 OKOHYaHUM U3YYECHHS Ka)KI0T0 pa3zena.

Ilpomesricymounan ammecmayus NpoOBOIUTCSA B KOHIE Y4eOHOTO Toa B (hopme 3aIuTh
IPOEKTa, MO3BOJIAET IPOBECTH aHAIU3 PE3yJIbTATUBHOCTU OCBOCHMS OOYYaIOUIMMHCS OCHOB
ONBITHO-3KCIIEPUMEHTAIBHOW W NPOEKTHOW JAEATEIbHOCTH JIaHHOTO Kypca BHEYPOUHOU
JEATEIIBHOCTH « DKCIIEPUMEHTAIIbHAS XUMHUSD.

Kpurepun oueHKH pe3yibTaTOB OCBOCHHS POrPaMMbI Kypca

Pabora oOyudaromuxcs OLEHUBAEeTCs IO TPEXYPOBHEBOW WIKayle, MpPEAINoJaraounei
HaJIM4Me CIEAYIOIMX YPOBHEH OCBOCHHMS IIPOIPAMMHOIO MaTepuasna: BBICOKUM, CpEIHUH,
HU3KUH.

Boicoxkuii yposeensv: o0ydaromuiics JIEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM JESATEIbHOCTH, MPOSABISCT HWHULMATHBY, HE
IIPOIyCKAaeT 3aHATHSA 0€3yBaKUTEJIbHON IPUUMHBI, IEMOHCTPUPYET BHICOKHI YpOBEHb 3HAHUM U
KOMIIETEHIIUH, BJIaJICET HAa BBICOKOM TBOPYECKOM YPOBHE HNPUOOPETEHHBIMHU B XOJ/I€ M3YUEHUS
IIPOrpaMMbl YMEHUSIMU UHABBIKAMU;

Cpeonuii  ypogeny:  OOydalrOIMICS  JEMOHCTPUPYET  OTBETCTBEHHOCTb MU
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON AESITEIbHOCTH, MPOSBISIET XOPOIIUN YPOBEHb 3HAHUN
U KOMIIETEHIMI;UHUIIMATUBbl HE MpPOSBISAET, HO CHOCOOEH MNOJAEpPKHMBaTh HHHUIMATOpa B
IIPEJIaraéMoM II0JI€ JESATEIbHOCTH, B JIOCTaTOYHOM CTENEHM BIIAJEET IMOJYYaeMbIMH B XOJ€
W3Y4EHHUs IPOTrPAMMBIYMEHUSMHU U HaBBIKaMH;

Hu3skuii ypoBeHnb: oOydaromuiicss JEMOHCTPUPYET HEJOCTaTOUHYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa3oBaTelIbHON JAEATENbHOCTH, IMOCEHIAeT 3aHATHUA OT ciydas K
CIIy4aro,l10Ka3bIBAET YIOBJIETBOPUTENbHBIN YPOBEHb 3HAHUW M KOMIETEHIIMH, B LI€JIOM ci1alo
BJIa/ICET MOJYyYaEMBIMU B XOJI€ U3YUEHUS IPOrPaMMBbl YMEHHUSIMU U HaBBIKaMHU.

Dopmbl pe3ynbmamos 0C60eHUA RPOZPAMMbL 6HEYPOUHOU 0eAMENbHOCIU:

1. Ormerka ypoBHS JOCTH)KEHHHM oOywaromierocss B JIMCTE I€Jarorudyeckoro
HaOJIIOIEHNS;

2. 3amucu B OKypHaJe yd€Ta O pe3yJbTaTHBHOCTH Y4YacTHs OOYdYaloOmMXCs B
MEpONPHUATHSIX PA3HOTO BUA U YPOBHS (JIUIUIOM, TpaMoTa, 6J1aro1lapHOCTb, APYroe);

3. 3amucu B )KypHaie yuéra 00 yJacTUU B BBIC3THBIX MEPOTIPUSTHSIX.

3. KAVIEHJJAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

BHEYPOYHOH NESITETHHOCTH «DKCIepUMEHTaNbHas XuMus» - 8-9 xmaccel (68 dacoB)c
yKa3zaHHeM UCIOJIb30BaHUs 000pyaoBaHus udpoBoit mabopatopun«Touka pocTa»



Ne | Tema [InanupyeMble pe3syibTaTbl Kou-o Hara Henonbsosanne
n/nm | 3aHATHH 4acoB obopy10BaHHA
«Touka pocra»
[Ipeamernnie YY1 JInunocrunie Y /I Meranpen
MeTHbIE
Yyl

Pa3jgen 1. OCHOBEI 3KCHEPUMEHTANLHON XuMHH (24 4)

1. Beoonwit uncmpykmaxc no Th | Jlate nonstie o npeaMere XUMHU. 1. MoTHBanus HayueHHs OPEIMETY K. ¥V¥ 1. 1 Texnuka
Xumus — HayKa CdopMHpOBATE EPBOHAYAILHEIE XHMH3 1.Paszpewenne KoH(IMKTA 0e30MacHOCTH B
IKCHEPHMEHTAIIBHA. HPeICTABIEHHA: 2.PasBuBaTh 4yBCTBO IOPAOCTH 34 2. ¥YnpasieHHe NOBeICHHEM KabHHeTe XHMHH
e a) O BELLECTBE, a TAK/KE O POCTHIX U POCCHHCKYH XHMHYECKYH) HAYKY HnapTHepa uentpa «Touka
Hemoucmpayuonnuiii CIIOHBIX BELIECTBAX, 3.HpaBcTBEHHO-3THYECKOE OLIEHHBAHHE ILYV/. Pocran.
IKCHEPUMENNT 0) Hauarb popMHUpOBATL YMEHHE 1. MopmuposanHe JHAKOMCTEO ¢
Ne L XapaKTEPH30BATh BELECTBA, HCIIONb3Y UL MO3HABATEIBHOH LENH 0DOPYAOBAHHEM.
Osrnaxomnenue ¢ ITOrO UX (PHU3HUECKHE CBOHCTBA. CumMBOIBL
aabopamopHsLm XHMHYECKHX 3JIEMEHTOB
obopydoeantem; npuEMst Xumuueckne GopMysl
fezonacHoll papomot ¢ HUM. Tepmunet

AHIN3 U CHHTES
P.YVY .

. Lenenonaranue u
IUITAHHPOBAHHE.

2. Hpaxmuueckan paboma Ne 1 YMeHHE N0Jb30BATLCA HAMPEBATEILHBIMU 1 Harunx
wlIpacuna mexnuuxu npubopamu TemIeparype!
dezonachocmu npu pabome ¢ (TepMonapHstii),
AabBopamopHsIM CIIMPTOBKA
obopyooeanuem. Hiyuenue
CHIPOEH S AIAMEH )

3. MeTo/b! TO3HAHUS B XHMHH. Henonb3oBanue 11 M03HAHMS 1.MoTuBaLus HayueHHs IpeaMeTy K. V¥. 1 JHaruux
DKenepH- OKPYKAOLIEro MHPA Pas/IHuHbIX METO/I0B XMMHs 1 .Pasperiense KOHQIMKTA TeMIeparypbl
MEHTANbLHBIE OCHOBBI XHMHH (Habnroenue, U3MEpPEHHE, OILIT, 2.PazeuBath 4yBCTBO IOPAOCTH 34 2.¥1pasjieHHe NOBEIEHUEM (TepMonapHslii),
JladoparopHblii onbiT Nel. IKCIEPHMEHT, MOIEIHPOBAHHE H JIP.) POCCHHCKYH XHMHUECKYH HAYKY HnapTHepa CIIMPTOBKA
PaccmoTpenue BelecTs ¢ CdopMHUpOBATE EPBOHAUAILHEIE 3.HpaBCcTBEHHO-3THUECKOE OLLEHHBAHHE LYY/

PaIHYHLIMH QH3INYECKHMH
CBOliCTBAMH

(Me/b, #eje30, HUHK, cepa,
BO/1a, XJIOPH/I HATPHH

TP

Hadopamopnwtii oneim Ne 2 «/Jo
KaKoit meMnepamypsl MoNCHo
HAZPenth 4eecmeo?»

NpeaCcTAB/ICHHAD O MCTOAX HHGJIH})J,EHHC H
AKCHNEPHMEHT

1.dopmupoBanHe
MO3HABATENLHOH LEIH
AHAIN3 U CHHTE3
P.¥YVI.

| Lenenonaranue u
[UIAHHPOBAHUE.




4. MeToabl DO3HAHHA B XHMHH. Haruux
DKCHEPHMEHTAIBHbBIE OCHOBBI TEMIEPATYPbI
XHUMHH ILTATHHOBBIHH,
r TEPMOMETP,
JlaboparopHblii onbkiT Ne3. IEKTPHYECKAs
M3yueHne cBOHCTE BelllecTB: ILTHTKA
HAI'PeBAHHE BOJbI, HAIPEBAHHE
oKcH1a Kpemuaus (IV).

Aabopamoprsiit onvim Ne 4.
«Hzmepenue memnepamypnt
KUNEHUA 600BI ¢ NOMOUbIO
oamyuKd memMnepanypst u
mepMoMempan

5. MeTo/1bl TO3HAHHA B XHMHH. Haruuk
DKCHEPHMEHTAIBHBIE OCHOBbI TEMIEPATYPLI
XHUMHH (TepMOnapHbIi)
e
HJadopamopnoiit onvim Ne 5,

«Onpederentie meMnepamypst
MAAEACHUA W KPUCTALTH3 AU
MEemaias
6. [lepsoHaualbHbI [NosHakoMHTE y4-ca ¢ 1adoparopHbIM l.PopMupOBaHHE HHTEPECA K HOBOMY K.Y¥YY. Peaktn
€ XMMHYECKHE obopynoBanuem, npueMamu obpalenus c npeaMery. 1. [lnanuposanue BbI H
TOHATHA. HHM. npaxkTHuyeckoii paboTtsl no XHMHY
Uncrbie PacceMoTpeTs NpaBHiIa TEXHHKH npeaMeTy ecKoe
BELIECTBA U fesonacHocTH B KaOMHETE XHMHUH 2.¥VpagneHue 1oBeaeHueM obopyn
CMECH napTHEp4. OBAHHE
Jabopamoprstit onvim Ne 6. ILYV .
Heenedosanue ghuzuneckux u l.opmuposanue
XUMUHECKUX CEOHCING NO3HABATEILHOH Le1H
RPUPOOHBIX GCLECE TepMuHBI
(Uz6eCMHAKOEG). AHAIH3 M CHHTES
P.YVY].
1.llenenonaranue 1
ILUTAHHPOBAHHE.
7. YuCThIE BEMECTBA U CMECH. HenonszoBanue 118 NO3HaAHUS PopMHUPOBAHHE HHTEPECA K HOBOMY K.YV, PeakTHBBI H

Crnocobbl pasaeneHust cMecei:
felcTBMe MArHHTOM,
oTcTansanue, (PUILTPOBAHHNE,
BbINAPHBAHHE, KPHCTAILITH3ALIMSA,
AMCTHIUTALIHSL

rre

Habopamoprsiii onsim Ne

7. Pazderenue cmecu
ACENEIHBIX ONUAOK I CEPBI ¢
HOMOWBIO MAZHUMA.

HAabopamoprotic onvim N2 8.
TTeeezgmosnenue H pazoeienie

OKPYRAWLIETO MHPA PA3/IHYHBIX METO0B
(nabmoaenue, H3IMEpPEeHHe, OILIT,
IKCHEPHMEHT, MOJSITHPOBAHHUE U J1P.)

npeaMeTy

DopMHpPOBAHHE YMEHHUA
paborars B napax, OTBeYaTh
HA BOIIPOCHI YYHTE,
YMEHHE HCIIOJIL30BATh
XHMHUYECKHI A3bIK

ILYV/.

DOpMHPOBAHHE YMEHHS
HaOMK1aTh, ACIATh BEIBO/IbLI
[PH [POBEJICHHH OIILITOB,
yMeHus paboTarh ¢ KHHUIOH
P.¥YV/.

1.lenenonaranue u

XHMHUYECCKOE
obopynoeanue




cMecu Jcenesd u cepul,
paszdenenue cmecu Hegmu u
600l (PACMUMETbHOZ0 MACTA U
B00bL).

TUTAHUPOBAHHE.

8. Ilpaxkmuueckan padoma Ne 2, Hcnons30BaHue NpakTHYECKHUX H hopMupoBaHHE HHTEPECA K HOBOMY K.YYI. PeaxkTHBEL H
Osnaodenue nabopaTopHeIX padoT, HECIOKHbBIX NpEAMETY POpMHPOBAHHE YMEHMSI XHMHYECKOE
HAGHIKAMU PaA30eTenn IKCHCPHMEHTOB JUIS JIOKA3aTCILCTBA paborark B mapax. obopynosanue
OOHOPOOHBIX U He POOHBIX BBIJIBHTAEMBIX [PEANOI0KEHHI; OnHcaHHe ILYV/.
cmeceil: omemauganue, pe3ynLTaToOB 3THX paboTr DopMHpOBaHHE YMEHMS
unsmposanue, spinapusanue, HabMO1aTh, JIE1aTh BLIBOJIBI
Kpucmaaiu3anus, NIPH MPOBEACHHH OILITOB.

OuCmUIAWUA (NepezoHKa). P.¥V¥].

TP YMeHHe XxapakTepH3oBarh
CYIIHOCTb MNOHATHH YHCTBIC
BEIIECTBA H CMECH H
cnocoObl pazaeneHus
cMmeceit

9. (Duznueckne 1 XUMHYECKUE [MosHaKOMHUTBLCS ¢ BAMKHEHIINMH XUM. |.MoTuBarus Hay4eHHs IpeIMeTy K.¥YY]. Peaxtusel 1
SIBIIEHHS. MOHATHSIMU XHUMHs 1. Paspemenne kondnmukTa XUMHUYECKOe
P (hu3HYECKHE H XHMHYECKHE ABJICHH, 2.Pa3sBuBaThE YyBCTBO FOPAOCTH 34 2.¥YupagneHHe noseeHHEM 000py0BaHue,
Hemoncmpanuonmnsti XMMHYECKas PEaKLIMsL, POCCHHCKYIO XMMHYECKYIO HAYKY napTHepa. Jlaruuk Temmnepa-
Ixcnepumenn Ne 2, YMEHHE OTIHYATh XUMHUYECKUE PEaKLHU OT 3.HpaBcTBEHHO-3THYECKOE OLICHUBAHNE IL.YY 1. TYPbI ILTATHHOBbLIH
«Buoldenenue u nozrowienue (hu3HUECKHX ABIEHMIT l.DdopMuposanue
mena — NPU3HAK XUMUYECKON [O3HABATE/ILHOM LIeIH
pearyuu» e XuUMHYECCKHE
JHabopamopusiii onsim_Ne9. hopmyIib
Hpmwe;{'u ¢u;uqecxux o Tepmunnl
AGAEHUN: cZuDanue
CHIEKJIARHOI MpyoKu, P.YVA
KunA4eHue 600bl, NIae1eHue | Henenonarauue u
nopaduna. IJIAHUPOBAHHE,

Jabopamopnsinn onvim Nell
Hpumepoi
XUMUHECKUX AGICHUIL: 20peHue
opesecunbl, e3aumodericmeue
MpamMopa ¢ COTAHON KUCI0moi.
10. | ATOMBI H MOJIEKYIIbI, HOHEL. YMeHue XapakrepuioBare kpuctandeckue | l.MoTuBanumsa HayueHus npeaMery K.¥¥Y 1. JaTuuk Temmepa-

Bewecrsa MOICKYJIAPHOTO H
HEMOJIEKY/ISPHOIO CTPOSHHSL.
Kpucraminueckue peierku.

TP JemoncmpayuoHHuiil onsim
M 3. «Temnepamypa
HAAENEHUA 6EUIECHE
PAaHBIMU MURamu
KPUCH@IINYECKUX PEENOK)

PCLICTKH.

xumus. 2. PasBuBarh 4yBCTBO rOPAOCTH
38 POCCHICKYH). XHMHUYECKYI0 HAYKY
3.HpapcTBEHHO-3THYECKOE OLICHHBAHHE.

1.Paspeienne KOH(IUKTA
2.VYnpagnenue
MOBEICHHEM NapTHEpa.
LYV,

1. ®@opmuposanue
[O3HABATENLHOM LIENH.
CHMBOJIbI XHMHYECKHX
3IEMEHTOB.
Xumuueckne (GopmyIsl
TepMHHEL

P.YVI.

TYPbI ILIATHHO-
BBIH, JIATUHK TeM-
HEepPaTypLITEPMO-
MApHbIi




1.CamocTosiTensno
AUNEKBATHO OLEHHBATH
MPAaBHILHOCTh
BBIITOJIHEHHSA JEHCTBHA 1
BHOCHThH HEODXOJIHMBIE
KOPPEKTHBLI B
HCIOIIHEHHE KaK [10 X0y
€ro peanu3alMu, TaK H B
KOHLE

JeHCTBHA.

11. | Ilpocrrle u c10XKHBIE BEIIECTRA. YMeHHe XapaKTepH30BaATh BaxKHel e l.MoTuBalus HayueHHs NpeIMeTy K.¥¥]. PeaxTuBe! 1
XUMHYECKHIH JIEMEHT. XMMHYECKHE TOHATHA X MMHUECKUI XHMHA 1. AprymMeHTHPOBATE CBOIO XHMHYECKOE
Kumnueckuii 3nax. [Ipocreie ANEMEHT, KIAacCH(PHKALINS BEIECTB (Ha 2.Pa3BUBATL UYBCTBO T'OPJOCTH 34 MO3HLIMIO U obopynoBaHHe
BELIECTBA: METALILL H IIPOCTLIE H CII03KHBIE BEIIECTBA). POCCHHCKYIO XHMHYECKYIO HAYKY KOOPAHHHPOBATL €¢ ¢
HEMETAILIbL. 3.HpaBCTBEHHO-3THYECKOE OLIEHHBAHHE MO3HLMAMU [IAPTHEPOB B
TP COTPYAHHUECTBE NPH
Habopamoprivtit onvim Nel 1. BbipaboTke odLero
Snaxkomcemeso ¢ oopazyamu pEelIeHHs] B COBMECTHOIT
HPOCMBIX 8CUIECTE: MEMLLI08 AeATeNbEHOCTH.

u Hememaos. Onucanue LYY /.
ceoicme. 1. ¥MeHHe OpHEHTUPOBATLCS
Ha pazHoodpasue crocobos
H3y4denne 00pa3suos MeTALIOB peLeHHs 3a1a4
H HEMETALIOB (Ccephl, kej1e3a, 2. ¥eraHaBnuBarh
AHOMHHHA, I'paduTa, MEIH H NPHYHHHO-CIIEACTBEHHBIC
ap.). CBA3H.
P.¥YV¥ .
1.Lenenonaranue u
M1aHHPOBAHHE.

12, | CnoHble BELIECTBA HX COCTAB M | YMEHHE XaPaKTEPH30BaTh BaxHeine l.MoTuBarusa HayHueHHA NPEeIMETY K.¥¥Y]1. PeakTuBel 1
CBOHCTBA. XMMHYECKHE MOHATHL: XHMHSA 1. Paspewienue Kondmkra XHMHYECKOE
P XMMHYECKHH YIEMEHT, IPOCTOE U CIOKHOE 2.HpaBcTBeHHO-3THUECKOE OLIeHHBAHKME.,  2.YIpaBieHHe NOBEIEHHEM obopynopaHHe
Habopamoprstii onvim Ne 13, BELLECTBO. naprHepa [Tpubop nnn
3naxkomcemeo ¢ oopazyamu YMeHHME XapaKTepU30BaTh OCHOBHBIE IL.YVYI. OMBITOB C
CTOICHBIX GEWCCNE, JAKOHBI XUMHH! 33KOH INOCTOAHCTBA COCTABA 1.Mdopmuposanue IMEKTPHUECKHM
MUHEPATO6 U ZOPHBIX NOPOO. BELIECTB. NO3HABATENbHOI LEIN: TOKOM
Onucanue ceoucms. CHMBOJIBI XMMHUECKHX
Hemonempayuonnviit 2IEMEHTOB;

IKcnepumenm Ne 4, XHMHUYECKHE (DOPMYIIbI;
«Paznoscenue 600t TEPMUHBL
IAEKMPULECKUM MOKOMY P.YV.
JladopaTopHblii onbiT Nvld, 1. Lenenonaranue u
Henviranue TBEpAOCTH MIaHHPOBAHHE
BELECTE ¢ IOMOLbLIO
koekuuy «Ikana
TBEPAOCTH».
13. | PopMyIIbl CIIOMKHBIX BELIECTB. YMeHHEe XapaKTepU30BaTh IOHATHA 00 l.MoTuBauusa HayueHHs NPeIMETY K.¥YV]. PeaxTuBbl H

KauectBenHbiii 1

OTHOCHTE/ILHOH aTOMHOI 1 MDJICI{}’JISlpHDH

XHMHA

1.Paspewmenne kondumkra

XHMHUYCCKOE




KOJIHYECTBEHHBII COCTaB
BEILECTBA.

TP

Hemoncmpayuonnntit
Ixcnepumenm Ne

5. «Paznoxcenue oCHOBHO20
kapdonama meou (1)
(Manaxuma)»

Maccax. YMeHHe PaccHHTBIBATE

OTHOCHTEIBHYH) MOICKYIAPHYHY MACCY.

2kaElBCTB€ HHO-3THYCCKOC OLUCHHBAHHE,

2.¥Ypasinenue noseeHueM
napTHepa
ILYV].
. bopmuposanue
MO3HABATEILHOI Lienu
e  (CHMBOJIBI
XHMHYECKHX 3/1eMe
HTOB
e XHUMHYECKHE
dhopmybl
P.YVI.
. 1enenonaraHue u
IUTAHUPOBAHHE

obopynoeaHue,
IEKTPOHHBIE BECHI

14, | DopmMyIibl CIOMKHBIX BELECTB. YMeHHEe BRIYHCIATE: MACCOBYIO [0 l.MoTuBauus Hay4eHHs [IPEIMETY K.¥Y¥YI.
KauectBenHslii 1 XHMHYECKOr0 3JIeMeHTa 110 hopmyiie XHMHS 1.Paspewenne kouuMkTa
KOJIHYECTBEHHBIH COCTAB COeIMHEHUS 2.HpapcTBEHHO-3THYECKOE OLeHHBaHHe 2. YIpaBieHHe NOBEICHHEM
BELLECTBA. OnpejeneHye aleKBaTHRIX croco00B napTHepa
pettenus yuebHOI 3a1a4i Ha OCHOBE ILYY].
34/1aHHBIX AITOPHTMOB l.dopmuposanue
MO3HABATEILHOIN LieIu
CuMBOJIBL
XMMHUYECKHX JIEMEHTOB
Xumuueckue GopMybl
Tepmunel
P.YYI.
1. 1lenenonaraHue u
IIaHUPOBAHHE
15. | dopmMylibl CIOMKHBIX BELECTB. Ymenue onpeiensaTs BAIEHTHOCTh l.MoTuBauua Hay4deHus IpeaMeTy K.¥Y¥YI. PeaktuBel u

HaszBaHusl CIIOKHBIX BELLIECTB.
PeakTHBBI. ITHKETKH.
TP

H 3HAYCHHE BAJICHTHOCTH HEKOTOPBIX
XHMHYCCKHX JICMEHTOB,
Ha3bLIBATh GHHEI}')HI)IC COCOHHCHHA.

XHMHS
2.PasBuBaTh UyBCTBO FOPAOCTH 3a
POCCHHCKYH0 XUMHYECKYIO HAYKY
3.HpaBCTBEHHO-3THYECKOE OLEHHBAHHE

1.Paspewenne koHMKTa
2.¥Ypasinenue noseeHueM
napTHepa.

ILYVY].

VMmeHue onpeaensits
a/IeKBATHRIE CIOCOOLI
peweHns yuedHoH 3a1aun
HA OCHOBE 33/JaHHBIX
AIFOPHTMOB.

P.YVYI.

1. 1lenenonaraHue u
IIIAaHUPOBAHHE

XHMHYECKOE
obopynosanne




16. | I'pynnel XpaHeHUs PEAKTHBOB. VYMeHnue cocTaBiaTh (hOpMyibl OHHAPHBIX VYMmeHHe BhICTPAHBATE COOCTBEHHOE K.YV, PeaxkTupe 1
Venosus xpaHeHus u COEIMHEHHIT 10 N3BECTHOI BAIEHTHOCTH LEJI0CTHOE MUPOBO33PEHHE: OCO3HABATE Y MEHHE CaMOCTOATEILHO XMMHUYECKoe
HCHOJE30BAHMS. 3IEMEHTOB. noTpebHOCTE U FOTOBHOCTL K OPraHu30BLIBATEL YuebHOE obopynoeanue
P caMo0Dbpa30BAHHIO. B3aMMOJIEIiCTBHE B Ipymne.

ILYYVY /.

YmeHue npeodpa3oBbIBATHL
HH(GOPMALHMIO M3 OIHOIO
BHA B IPYTOii.

P.YV].

YMEHHE COCTABNATE IUIAH
peIIeH s POOIEMBL.

17. | 3aKOH COXpaHEHHs MACChI YMeHHE XapaKkTepH30BaTh OCHOBHLIE Pa3sBHMBaTL 4yBCTBO IOPJOCTH 3a K.¥Y¥Y. Becel anexTpon-
BELIECTB. 3AKOHBI XMMHMH: POCCHHCKYH0 XHMHUYECKYH HAYKY YMEHHE CaMOCTOSTENILHO HbIE
P COXPaHEHHs MACChl BEIIECTE; OPraHH30BbLIBaThL YueOHOE
Hemoncmpayuonnsii MOHHMATB €0 CYLIHOCTE H 3HAYEHHE B3aMMOJICHCTBHE B IPYIIIE.

Ixkcnepumenm Ne 6, «3akon LYY/

COXPAHEHUA MACCHI 6EU{ECINE) Ymenue npeodpasoBbIBATE
HH(MOPMALIMIO M3 OJHOIO
BHM/d B JIPYTOii.
P.YV].
YMenue cocTapnATh mian
peleHHs npodIeMsl,

18. | XuMHueCKHe IpeBpalleHHs. YMenue xapakTepH3oBaTh OCHOBHLIE VYmenune chopMHPOBATE Y yUAILLIHXCH K.¥YVY]. PeaxkTuso H
XHMHYECKHE PEaKLHH, IOJIOKEHHA ATOMHO-MOJIEKY/IAPHOIO yuebHO-103HABATENLHBIH HHTEPEC K 1. ¥menne dropMmynHposarn XHMHYECKOE
P YUEHHH, [IOHHMATE €0 3HAUCHHE HOBOMY y4eOHOMY MaTepHany u coOCTBEHHOE MHEHHE H obopynoBanue

criocobam peleHHs HOBOH 4acTHOI [MO3HLIHIO;
IIpuinakyn nporexkanus 3a1auH 2. YMeHHe yuuTEIBATE
XHMHYECKHX pearuuii: Pa3sHBIE MHEHHS M HHTEPECH]
HArpeBaHHe MeIHOH H 00OCHOBLIBATE
NPOBOJIOKH; B3auMO/lelicTBHe CcOBCTBEHHYIO MTO3UIIMIO.
PACTEOPOR €1KO0I'0 HATPA H ILYV].
XJIOpH/IA MeIH; 1. ¥MeHue nenonb3osarh
B3aHMO/ICHCTEHE PACTBOPOB 3HAKOBO-CHMBOIHYECKHE
VECYCHOI KHCJI0THI H CPENCTBA, B TOM 4HCIIE
rHAPOKAPDOHATA HATPHUS. MOJIEIH U CXEMBI JLIS
pelIeH s 3a/1a4;
P.YV].
1. ¥YMeHHe caMOCTOATENBHO
4/IEKBATHO OLIEHHBATD
NpaBUILHOCTh
BBIITOJIHEHHA JCHCTBHA M
BHOCHTB HEOOXOAHMBIE
KOPPCKTHBLI B
HCIOIHEHHEKAK 10 X0y ero
peanu3alMM, TaK 1 B KOHLE
JeHCTBUSA.
19. | XuMHYCCKHE YPaBHCHHA. YMEHHE COCTABIATD YPABHEHU XUM. l. ¥Menue opHeHTHPOBATLES Ha K.YVY].
Brinonnenue TpeHHpOBOYHBIX peaxiuii. MOHHMAHHE NPHYHH yenexa B yuednoii l. ¥Ymenne:




YIPAKHEHHH [0 COCTABICHHIO
YPABHEHHIT XHMHUECKHX
peaKLHii

JCATCNIbHOCTH

* CTPOHTH [MOHATHEIE 715
MApTHEPA BBICKAZLIBAHMSL,
YUHTBIBAKOLIHE, YTO [IAPTHEP
3HACT U BUJIUT, & UTO HET;

* 33]1ABATh BOIIPOCKL;

* KOHTPOJIMPOBATE JeHCTRU
napTHepa.

LYV

Vmenue:

* OCYLIECTBIATE AHATH3
00BEKTOB C BbIJIC/ICHHEM
CYLIECTBEHHBIX H
HECYIIECTBEHHBIX
NPH3HAKOB;

* OCYLUCCTBIATE CHHTE3 KaK
COCTABJICHHE LS00 M3
JACTEM.

P.¥YY¥Y .

YMeHus:

1.OcymecTBnaTs HTOrOBLIH
H NOIArOBbIH KOHTPOIIL 110
pesyiaLTaTy;

2. ANeKBaTHO
BOCIPHHUMATD OLICHKY
YUMTE;

3. Paznuuars criocod u
pesynbTar AelcTeus

20.

Tune! XUMHYECKHX peakLHi
wr

Hadopamopnwviii onvim Nel6.
Tunot xuMuecKkux peaKyui:
pasiodcenue cudpoKkcuda meou
(Il); ezaumodeiicmeue neeneia
¢ paAcmeopom Xaopuoa Meou
(1), ezaumodeiicmene oKcuoa
meou (II) ¢ pacmeopom
COTIAHOU KUCTOMBIL.

YMCHHE OIPCACIATE PEArCHTRL H MPOIYKTEL
PeaKkLiHH,

PacCTaBIATh KDT)(I.JI]JPlLlHCH'I‘hI B YpaBHCHHAX
[)Cill{LlMi“l Hd OCHOBEC 3dK0OHAa COXPAaHCHHA
MaCCBhI BCLICCTB

. ¥Menue opHeHTHPOBATLCA Ha
NOHHMAHHE NPHYHH yCIexXa B yucOHoit
JEATCIBHOCTH

K.¥YI.

VYMeHHEe CaMOCTOATENBHO
OpraHH30BbIBaTh yucOHOC
B3aUMO/JICHCTBHE B IPYIIIE.
IL.YVYA.

Ymenune npeodpasoBbiBaTh
HHOOPMALMIO M3 OJHOIO
BHJa B IpYyTOIi.

P.Y¥ 1.

YMEHHE COCTABIIATD II1aH
peleH s PodIIEMBbL.

Peaktussr u
XHMHYCCKOE
obopynosanue

Paznen 2. IIpakTHKYM 10 H3YUEHHIO I'A30B: KHCI0P01a H Bojdopoaa (6 1)

23.

KHCJIU[’)DH. PCEII{L[HH, HCITONB3YEMBIC 115
NMOJOYHEHHA KHCI0poad B JIEIﬁUpi:l’]‘UpHH

P

Hemoncmpayuonnstil 3xcnepumenm Ne
7. wllonyuenue u cobupanue Kuciopooa

& rabopamopun
U 3ANOIHEHNE UM 2A30MEMPan

YMeHHE XapaKTePH30BaTH KHCI0PO/1 Kak
XHMHUYECKHIT 3JIEMEHT M [IPOCTOE BELIECTBO;
PAcNO3HABATL ONBITHBEIM IIYTEM KHCIOPOI
CoOnronenue HOPM NOBEIEHHA B OKpy#KatoLei
cpeie, Ipasuil 310poBoro odpasa KU3HH

Ymenue chopMHPOBATE ¥
yualmuxcs yuedHo-
[0O3HABATENLHBIH HHTEpPEC
K HOBOMY yueODHOMY
MarepHany u crnocodam
pelenns HOBOI YacTHOI
3a/1aun

K.¥¥ .

1. ¥Ymenue hopMyIHpoBaTh
cOOCTBEHHOE MHEHHE U
MO3HLHIO;

2. ¥YMeHHe YUUTHIBATh
pasHbIE MHEHHS U HHTEPECHI
H 0DOCHOBBLIBATE
CODCTBEHH VIO [TO3HLIMIO.
IL.YV .

PeakTHBEI H
XHMHYECKOE
obopynosax
He




1. ¥YMenue ncnoib3oBars
3HAKOBO-CHMBOJIHYECKHE
CpeACTBa, B TOM 4HCIIE
MOJC/H H CXEMBbI 15
peIIeHHs 3a/a4;

P.YV .

1. ¥YMeHHE caMOCTOATENBEHO
ANEKBATHO OLIEHHBATD
MPaBHJIBHOCTb
BBIINOJIHEHHS JeicTBUS U
BHOCHTb HEOOXOHMBIE
KOPPEKTHBLI B
HCIIOJIHEHHE KaK I10 X0y
ero pealn3alMu, Tak 4 B
KOHIIE

24, | XuMHYECKHE CBOHCTBA KHCIOpOaA. VYmMenne 00BACHUTE CYLIHOCTE KPYrOBOPOTA PaseuBath uyBCTBO K.YV, PeakTusel u
Oxcenjpr. KHCJIOPOJIA B IPHPO/IE, IPHMEHEHHE KHCIOPOA; FOPAOCTH 33 POCCHICKYID  YMEHHE CaMOCTOSTENBHO XHMHYECKOE
TP YMETE COCTABIATE YPABHEHUS XUMHUYECKHX XMMHUYECKYIO HAYKY OPraHM30BBIBATE YueOHOE obopynosas
Habopamopnuwiii onvim Nel7. peaKuMii, XapaKTepH3yHOLIUMX XHMMHYECKHe (MopMHpOBaHHME HHTEpPECA  B3aUMOACHCTBHE B IpYIIE. ue
«l'openue cepwl u hochopa na gozdyxe | cBoiicTea kucnoposa Menonssosanue K [IpeIMeTy ILYVY .

u & Kuciopooe» NPAKTHYECKHX M 1abopaTopHBIX padoT, Ymenune npeo0pa3oBbIBATL

Jabopamopustii onsim Nel8. HECIIOMHBIX IKCIIEPHMEHTOR 11 I0KA3aTeILCTBA HHOOPMALIHID H3 OHOTO

«lopenue Mceneia, medu, MazHuA Ha BbIJBHIAEMBIX NPEANOIOKEHHIH; OIHCAHHE BHM/a B APYTO#.

6030yX€ U 6 KUCTopoden PE3yILTATOB 3THX paboT DOPMHPOBAHHE YMEHHS

Habopamopnviii onbim _Nel9. HabI01aTh, JE1aTh BLIBOIbI

Paccmompenue 00pasios oKCuoos [PH POBEJCHHH OILITOB.

(yanepooa (IV), eooopoda, gocdopa, P.YY .

Medu, Kaabyla, Neeaesd, Kpemuus). YMeHHe cocTapnATh IlaH
peleHus mpobieMsl
YMeHune pacnosHasaTh
ONBITHBIM ITYTEM KHCIIOPO/,
OIHCBIBATL XHMHUYECKHE
peaxiy, HabIOgaeMbIe B
XO/1€ IKCIEPHMEHTA,

25. | Bosnyx u ero cocras. YmMenne XapakTepH30BaTh COCTAB BO3YXa Vmenue onenusars csoio KLYV L [Tpubop s
rr IpHBeneHHe IPHMEPOB, N0A00P apryMEHTOB, AeATeNbHOCTL H noctynkn 1. Ymenne: onpeeneH1

Hemoncmpayuonnstit sxcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxan

(hopmyHpoBaHHE BLIBOAOB.

JPYTHX JIIOJeH ¢ TOUKH
3PEHHS COXPAaHEHHS
OKPYKAIOWIEH Ccpe/ibl

* CTPOHUTD IIOHSATHBIE 1151
[AapTHEPA BbICKA3bIBAHHS,
YUMTBIBAMOLINE, UTO MAPTHEP
3HAET M BHJIUT, 4 UTO HET;

* 331aBATH BOIIPOCHI;

* KOHTPOJIMPOBATE JCHCTBHS
napTHepa.

LYY

YmeHue:

* OCYLLECTBIIATh AHAIHS
00BEKTOB C BbIJICITCHHEM

A COCTaBa
BO3AYXA




CYIIECTBEHHBIX U
HECYLIECTBEHHBIX
NPH3HAKOB;

* OCYLUECTBIIATE CHHTES KaK
COCTABJICHHE LISIIOT0 H3
JACTEHH.

P.YV /.

VmeHus:

1.OcyiecTBasaTh HTOrOBbIH
H MOLIATOBLIH KOHTPOIL 110
pesy/bTaTy;

2. AJIeKBATHO
BOCHPHHHMATE OLEHKY
yUHTEs;

3. Paznuuare criocod u
pEe3VALTAT NeiCTBUS

26. | Bogopoa. Ionyuenne sogopona. Meper VYMeHHe XapakTepH30BaTh BOAOPOJ KaK Vmenue chOpMHPOBATE K.¥YV]. PeaktuBe! 1
OezonacHocTH npu paboTe ¢ BOZOPOIOM. XUMHYECKHI 3JIEMEHT H MPOCTOE BEIIECTRO, yCTOHUHBLIH yuebHO- VMeHHe caMoCTOATENbHO XHMHUECKOoe
Ipoeepka Ha uncroty. I'pemyunii raz. PACNO3HABATE ONBITHBIM IIYTEM BOIOPO.L NO3HABATENLHBIH OPraHU30BLIBATE yuebHoe obopynoBan
TP HHTEPEC K HOBBIM ODIIMM  B3aUMOIEHCTBHE B IPYyIIE. He
Hemoncempayuonnstit 3xcnepumenn Ne criocoDaM pertenus 3azad LYV
9. «llonyuenue u cooupanue 600opoda YMmenue npeodpasoBbiBaTL
¢ nabopamopuu. Onwem Kaeenouuiayn HHOOPMALIHIO M3 OIHOTO

BHJa B IpYroii.

P.YVI.

YMeHHe cOCTABIATE ILIAH
pelennsa npodieMbl

27. | XMMHY€ECKHE CBOHCTBA BOJOPOA. YMeHHe COCTAB/IATE YPABHEHHUS PEaKLuii, PaszeuTtHE BHYTpeHHEit K.¥VY. PeakTHuBbl H
IMpumenenue. XapaKTepU3YIOLIMX XUMHYECKHE CBOMCTBA MO3HLIHH WKOAbHHKA Ha 1. ¥Ymenue: XHMHYECKOE
Hemoncmpayuonnstil 3xkcnepumenm Ne BOJIOPO/A, HAa3blBaTh IIPOJIYKThI PeaKLMH YPOBHE MOJIOKHTENBHOIO  * CTPOMTh NOHATHRIE I oDopynosan
10. «loayuenue eodopoda peaxiuei Henonb3oBaHne NPaKTHYECKHX M 1a00PaTOPHBIX OTHOLLIEHH K LIKOIE, HNAPTHEPA BbICKA3bIBAHMA, ue

WHOMUHHA CO CMECBI0 cyabgama medu
u Xnopuoa Hampua»

TP

Hemoncmpayuonnntii 2xcnepumenm Ne
11. 3anumamenbHble OnbIMbL ¢
&000POOOM: AeMaAloWian DanKa,
3PBIGAIOINECH NYbIPIL, TEMAIONUE
MBLIbHBIE HIAPUKH.

pilﬁl}'l', HCCHOAHBIX 3KCIICPHMCHTOB /14
AOKA3ATCNLCTBA BELIIBHIEACMBIX llpeﬂllquD}]{CHHﬁ;
OIMHCAHHE PE3YILTATOB 3THX pﬂﬁm‘

NOHHMAaHHS!
HEDOXOJHMOCTH y4eHHA
dopMHpOBalHe HHTEPECA
K [peaMeTy

YUHUTBIBAKOLINE, YTO MAPTHEP
3HAST H BHUJIMT, & UTO HET;

* 331aBaTh BOIIPOCHI;

* KOHTPOJIHPOBATH JAeHCTBHS
naprHepa.

LYV .

Vmenue:

* OCYLUECTBIISTL AHATHS
0OBEKTORB C BhlJIEIEHHEM
CYIIECTBEHHBIX U
HECYLIECTBEHHBIX
NPH3HAKOB;

* OCYLUECTBIIATE CHHTES KaK
COCTABJICHHE LISIIOT0 H3
JACTEHH.

P.¥YV¥ /.

YmeHus:




1.OcyecTsisTh HTOrOBLIH
M MOMATOBbIH KOHTPOIE 110
pesyabTaTy;

2. AeKBarHo
BOCHPHHHMATL OLEHKY
YUMTEA;

3. Paznuuars cnocod u
pesyiabLTaT AeiicTBUS

28.

Tecrosblii KOHTPOIL: «IIpaKTHKYM 1O
H3YYEeHHIO raz0B: KHCJI0Po/aa H
BOAOPOaA».

YmeHue oBll AJCEHHA HABBIKAMH KOHTPOJIA H
OLEHKH CBOEH JACATCIBHOCTH, YMCHHE NPEIBHACTEL
BO3MOMHEIC [NOCIICACTBHA CBOMX ACﬁC'FBHﬁ

YMEHHE OLEHUTH CBOH
yueOHbIE JI0CTHIKESHHS

K.¥VYI.

VMeHHe caMOCTOATENLHO
OpraHH30BbIBaTh yueOHOe
Jelcreue.

.YV /1.

VMeHHe npeodpasoBbIBATE
HHGOPMALMIO U3 OIHOIO
BH/14 B JIPYTOii.

P.¥¥ 1.

VMeHHEe COCTaBNATE IU1aH
pelleH s MpodaeMbl

Pasnen 3. IIpakrHKYM N0 H3Y4YE€HHIO CBOHCTEB BO/bl H pacTsopos (10 4)

29. | Bona. Meroael onpeieneHus cocrasa CoOuroileHHE HOPM I0BE/ICHHA B OKpYKatoLeii 1.PasBuTHe BHYTpEHHE K.¥YVY. Jaruux
BOJIbl - AHAIIN3 H CHHTE3. cpe/ie, IpaBHI 30poBoro odpasa KHU3HH MO3MLHH IKOILHHKA HA CoBeplIeHCTBOBATE YMEHHE EKTPO-
TP YPOBHE [OJI0MKHTEILHOIO  JON0BAPHBATLCA H [POBOJHOCT
HMabopamopusiit onsim N2 20, OTHOLLEHHS K LIKOJIE, HPUXOJUTE K 0DIIeMy H,
«Onpedenenue 6000nNpOEOOHON 1 MNOHHMaHHA PEILIEHNIO B COBMECTHOM uudposoit
QUCMILTUPOSAHHOTL 800BIY HEe0DXOIHMOCTH YUEeHHS, JeSTeNbHOCTH MHKPOCKOII

BBLIPAXKEHHOIO B ILYVY .

npeobnaganuu yuebHo- (DOpMHPOBATE YMEHHE

[03HABATENbHBIX MOTHBOB  IIPOBOJHUThL CPABHEHHE H

H NpPearnouTeHH KJIACCH(PHKALIMIO 110

COLHANBHOIO cr1ocoda 381aHHBIM KPUTEPHAM

OLIEHKH 3HAHMH P.¥YV¥V].
YMeHHEe YUHTBIBATD
BbIJIE/I€HHBIE YUHTEIEM
OPHEHTUPLI ACHCTBHS B
HOBOM YyueDHOM Marepuaie
B COTPYIHHYECTEE C
YUHTEIIEM

30. | dusHUecKHE M XMMHYECKHE CBOMHCTBA YMEHHE XapaKTEPH30BATh CBOHCTBA BOILI Vuebno-no3zHaBatenbelii K.YV, PeakTHBEI H
BO/IbI. (XHMHYECKHE CBOHCTBA OCHOBHLBIX KJIACCOB HHTEpEeC K HOBOMY VYmenne: XHMHYECKOE
TP HEOPraHHYECKHX BEILIECTR), B3auMojeiicTeue yueOHOMY MATEpHATY U * CTPOMTH MOHATHBIE JUIS obopynosan
Mabopamopnviii onvim_Ne21, BOJIbI ¢ OCHOBHBIMH H KHCIOTHBIMH OKCHIAMH; criocobamM pernenus MApTHEPA BLICKA3LIBAHHS, He

OKpacka UHOUKAMOPOS & HEAMPAIbHOI
cpede

Jadopamopusiii onsim_Ne22,
Cpaenenue npod 60061 6000NPOGOIHOI,
U3 20pOOCKO20 OMKPLINOZ0 8000EM.

COCTABJIATE YVPABHCHHA XHMHYCCKHX pcaxum}i,
NAPaAKTEPHBIX 115 BOABI

HOBOI1 YaCcTHOH 3anauu;

YUHTBIBAKOIIKE, YTO NAPTHEP
3HAET M BHJMT, 4 4TO HET;

* 3]1aBaTh BOIPOCHL;

* KOHTPOJIHPOBATL JAEHCTBH
rnapTHepa

ILYV 1.




Ymenue:

* OCYLLIECTBIATE AHAINS
00BEKTOB C BbIJE/IEHHEM
CYILECTBEHHbIX H

HECYIIEC TBEHHBIX
NPH3HAKOE;

* OCYLLIECTBIIATh CHHTE3 KaK
COCTABJICHHUE LICIIOT0 H3
yacTei

P.¥V .

VmeHus:

1.OcymecTBsTE HTOrOBLIH
H OLAroBbli KOHTPOIIL 110
pesyabTaTy;

2. AJICKBATHO
BOCIIPHHHMATDB OLIGHKY
YUMTENA;

3. Paznuuarek cnocod u
pesyIbTaT AeiicTBU

31.

Boja — pacreopurens. PacTBopsl.

TP

Habopamoprisiit onsim Ne 23,
«Hzyuenuwe sasucumocmu
PaAcmEopUMOCIN 6EH{CCINEa Om
memneparnyp vy

YMeHHe T4BATh onpeneleHHe IoOHATHA PACTBOPBIL,
BH/bI PACTBOPOB, cBOICTRA BO/IbI KAK
PacTBOPHTCIIA,

Pazeurue cnocobHocTH K
CAMOOLEHKE HA OCHOBE
KPHTEPHA YCIEUIHOCTH
yueDHOH 1eqaTenbHOCTH

K.¥V/I.

1. ¥menue:

* CTPOHUTH [MOHATHBIE 1115
[ApTHEPA BBICKA3ZLIBAHHS,
YUHTBIBAIOLILIHE, YTO NAPTHED
3HAET ¥ BH/UT, & UTO HET;

* 3314BaTh BOIIPOCHL;

* KOHTPOJIHPOBATH JAeiicTBUS
rnapTHepa.

LYY

Vmenue:

* OCYLLIECTBIIATE AHAIHS
00BEKTOB C BbIJIE/ICHHEM
CYLLIECTBEHHBIX U
HECYILECTBEHHbIX
[PH3HAKOB;

* OCYLLECTBAATL CHHTES KaK
COCTABJIEHHE LIEIOr0 H3
qacTe.

P.¥V .

VmeHus:

1.OcyecTBisiTE HTOrOBBIH
H MOLIArOBbIH KOHTPOIE 10
pesyiabTaTy;

2. AekBarHo
BOCHPHHHMATE OLIEHKY
YUMTEIA;

3. Paznuuars cnocod u
pesyIbTaT ACHCTBHA

Harunk
TEMIIEPATYP
bl
IJIATHHOBBI
i




32. | HachbimeHHBIE M HEHACBIEHHbIE IpencrapneHne O CyYUHOCTH 1.PasBuTHE BHYTpEHHEH K.Y¥YYI. Indposoii
pacTBOpBIL. IpoLecca [OJYYEHH KPHCTAILIOB H3 PaCTBOPOB [O3HLMH LIKOJIBHUKA Ha VMeHHEe caMOCTOATENBHO MHKPOCKOIL
TP coneii ITokasaTe 3aBMCHMOCTE YPOBHE MOJIOKHTENLHOIO OPraHHU30BLIBATE YueDHOE
Jadopamopristic onsim N PACTBOPHMOCTH OT TEMIIEPATYPbl OTHOLLEHHSA K LIKOJIIE, B3aHMMOJICHCTBHE B IPyIIIE.
24.«Habawdenue 3a pocmom NOHHMAHHA 1LYV /.

Kpucmaiioen HEOOXOIHMOCTH YUCHH, VYmenue npeobpasoBbIBaATh
BLIPAXKEHHOIO B HHGOPMALIHIO H3 OJHOTO
npeodbnananum yuedbHo- BH/IA B JIPYTOIl.
[103HABATE/IbHBIX MOTHBOE P.YV ]I,

H NPeanodYTeHHH VMEHHE COCTABIATE IUIAH
COLMANLHOIO cnocoda pelienHs mpobdieMbl.
OLICHKH 3HAHMH;

2.bopmupoBanue

BBIPAMKEHHOH yCTOHUHBOI

yuedHO-no3HaBaTeILHOH

MOTHBALIHH YYE€HHS.

33. | Jabopamopnetit onvim Ne 25, CdopmupoBaTh HOHATHA dopmupoBaHHE K.¥¥Ya. Haruuk

«llepecoiigerHblit pacmeopy «pasdaBIIeHHEIH pacTBOP», BhIpaXKEeHHOI yeroiiunpoii  CoBeplIeHCTBOBATE YMEHHE TEMIEPATYP
«HACLIEHHBII pacTBOP», yuebHO-1T03HABATENLHOH JOrOBApPHBATLCS H Bl
«IIEPEChILCHHBII pacTBOp» MOTHBALIUH YYEHHS. MNPHXOAHUTE K 00LIeMy IUIATHHOBBI

PELIEHHIO B COBMECTHOI i
JeATENIBHOCTH

IL.Yva.

dopmupoBark YMEHHE
NPOBOJANTE CPABHEHHE M
KnaccH(HKALHIO 110
33JaHHBLIM KPHTEPHAM
P.YV .

YMeHHE YUHTLIBATH
BBIJIE/IGHHBIE YUHTENEM
OPHEHTHPLI ACHCTBHA B
HOBOM YueDHOM MarepHale
B COTPY/HHYECTBE C
YUHTEIEM

34. | llpakTnueckan padora Ne 3 Henoneszosanue NpakTHYECKHX M 1a00PaTOPHBIX Dopmupoeanue uatepeca K.YV Peaktuse n
«OnpejelieHHe KOHUEHTPALMH pafoT, HECIIOKHBIX IKCMEPHMEHTOB 114 K IIpeaIMETY PopmHpoBaHHE YMEHHS XHMHYECKOE
BEIEeCTB KOJIOPHMeTP HYeCKHM 110 JOKA3aTENLCTBA BIIBUIAEMBIX MPEANTOI0MKEHHI] padoTrars B mapax. obopynosan
KAJHOPOBOUHOMY rpahuy» ONUCAHME PE3YNLTATOBR HTUX padoT LYV . He,

TP DopMHPOBAHHE YMEHMS JATUHK

HabII0/1aTh, 1&/1aTh BLIBO/IbI OnTHYe-
IPH IPOBEISHHH OIIBITOB. CKOH
P.¥YVI. IUIOTHOCTH
VMeHHe ONHCBIBATE

naburo1aemMble

NpeBpalleHHs B X0/1e

SKCIEPHMEHTA.

35. | Kpucrannoruaparsl. VYMeHHE PUMEHSTh [IOJIYYSHHbLIC 3HAHMS JIJIs 1. ¥menue K.¥¥Ya. Harunk
Habopamopnuviit onwvim Ne 26. peluenus sajgay OPHEHTHPOBATLCA Ha VMEHHE CAMOCTOSTENBHO TemMriepa-




«Onpedenenue memnepamypol
PasaoeNceniua KpuCcmaiiozuopanar

MOHUMAHHE TIPHYHH
yernexa B yueOHOH
JNEATEIBHOCTH

OpraHu30BbIBATE yuebnoe
B3aUMO/ICHCTBHE B IpyIIIe
LYY .

YmeHue:

* OCYLIECTBIATH AHATH3
OOBEKTOB C BbIJICJICHHEM
CYLIECTBEHHBIX
HECYIIECTBEHHBIX
NPH3HAKOB;

* OCYLLECTBIAATL CHHTES KaK
COCTABJICHHE LE/IOI0 M3
yacTeii.

P.¥YV /.

YaeHus:

1.OcyuecTBIsTE HTOrOBDIH
H MOLATOBbIH KOHTPOIL 110
pPe3yIbTATY;

2. AJIeKBAaTHO
BOCIPHHHMATE OLEHKY
YUHTENS;

3. Paznuuark criocod u
pesyibTaT AeicTBIs

TYpPBI
IJIATHHOBBI
H

36.

IMoaroroexka k T'HA, BITP

l.3akpennenne sHaHUIl M PACYETHBIX HABLIKOB Y-
cl.

2.Ymenue pelnars THIIOBbIE IIPUMEPbI
KOHTPOJIbHO-H3MEPHTENILHBIX MATEPHAIIOB

1. ¥Ymenue
OPHEHTHPOBATLCH HA
[NOHUMAHUE [IPHYHUH
ycrexa B yueOHOH
NEATEIBHOCTH

K.¥¥ .

YMeEHHE CaMOCTOATENILHO
OpraHH30BbLIBATL yueDHOE
B3aUMO/IeiiCTBHE B IpyIIIE
MYV /1.

YueHue:

* OCYLIECTBIATE AHAIH3
00BEKTOB C BbIJICJICHHEM
CYLIECTBEHHBIX H
HECYIIECTBCHHBIX
[IPH3HAKOB;

* OCYLLECTBAATL CHHTES KaK
COCTABJIEHUE 1ENIOT0 W3
YACTEH.

P.VV /.

Vmeuus:

1.OcyuecTBnaTh HTOrOBbLIH
H MOLLIATOBbIH KOHTPOIIb 110
pesyibTary;

2. AJIEKBATHO
BOCHPHHUMATD OLICHKY
VUMTEA;

3. Paznuuarek criocod u
pe3ynbTar geldcTeus

37.

Tecrosblii KoHTpoL: «IIpakTrukyMm no
H3Y4YeHHI0 CBOICTB BOAbI H

VYmenue OBIaACHHA HABLIKAMH KOHTPOJIA H
OLIEHKH CBOEH 1eATENbHOCTH, YMCHHE NPpEABHICTE

YMEHHE OLEHHUTL CBOH
yueOHbIE JOCTUIKEHUA

KYV¥I.
VYMeHHEe cCaMOCTOATENIbLHO




PACTBOPOEB».

BO3ZMOMHBIC [TOCIICACTEHA CBOHX ﬂeﬁc'l'BHﬁ

OPraHH30BLIBATE YuebHOE
JeicTeHe.

LYV /.

Vmenue npeodpasoBelBaThL
HHOOPMALHIO W3 OJHOTO
BHA B JPYTOii.

P.YVYI.

YMeHHe COCTABIATE [UIaH
peureHus 1podiemMbl

Paznen 4. OcHoBEI pacueTHOl xumuu (8 4)

38.

Moiubs — CAHHHIEA KOJIHYECTBA BEeUECTBA.

M(JJIH[)HE]}] macca. Beluncnenus mo
XHMHYCCKHM YPABHCHHAM.

VYMeHHE BBIMHCISITH! KONHYECTBO BEIIECTBA HIIH
Maccy N0 KOMHYECTBY BELIECTBA HIH Macce
PEareHTOB N HMPOIYKTOB PEaKLnH

VYMeHHE BbIMHCIATD MOIAPHYH MACCY IO
opMyie COeIHHEHHS, KOJIMYECTBO BEILIECTRA,
ofbeM HIIH MAccy 110 KOIHYECTBY BELISCTBRA,
ofbeMy MIIM MACCE PEAreHTOB WIIH IIPOJIYKTOB
peaKuuH

1. MoTHBaLms Hay4UeHus
HPEIMETY XHUMHA
2.PasBuBaTth 4yBCTBO
FOPAOCTH 3a POCCHHCKYHO
XHMHYECKYH) HAYKY
3.HpascrseHHO-
ITHUCCKOC OLICHHBAHHE
4. Y MeHHC OLUCHUTD CBOH
yueDHbIe TOCTHKEHHUA

K.Yy

YMEHHE CaMOCTOATEINBHO
OPraHu30BbIBATL yuchHOE
neicreue.

ILYY].

Vmenue npeodpa3oBelBaTh
HHPOPMALHIO U3 OJHOIO
BHIA B IPYToii:
OCYLLECTBIIATEL dHAINS
00BLEKTOB C BbIJICISHHEM
CYLLECTBEHHbIX U
HECYIIECTBEHHLIX
NPH3HAKOB;, OCYLLIECTBIATh
CHHTE3 KaK COCTABIIEHHE
LEJIOro U3 4acTei.
P.YV .

VMeHHE COCTABIIATS [1J1aH
pelieHus pobieMbl
1.OcyiecTBnaTsE HTOrOBLIH
M NOLIATOBbIi KOHTPOIE 110
pesyiIbTary;

2. AleKBaTHO
BOCIIPHHHMATE OLEHKY
YUUTENA;

3. Paznuuars cnocod u
pesynbTaT AeHcTBIA

39.

3akon Asoraapo. Monsapsslii oObem
ra3zos. OTHOCHTE/IBHAA [JIOTHOCTE Ia308.
Beluncnenns 1o XMMH4ECK UM
YPaBHEHHAM.

VYMeHue BBIYMCISTH: KOIMYESCTBO BEILECTBA,
00bEM HIIH MACCY 110 KOJIHMYECTBY BELIECTBA,
00BbEMY MIIH MACCE PEAreHTOB U [IPOJYKTOB
peaKLmm;

(HaxoauTh 00BEM rasa o U3BECTHOMY
KOJIHYECTBY BELLECTBa (M IPOH3BOAHTE 0DpaTHLIE
BbLIYHCIIEHHA))

Pasgusath criocoDHOCTE K
CAMOOLIEHKE HA OCHOBE
KPHTEPHsl YCIEUIHOCTH
yueDHOIl 1eAaTeNnbHOCTH

K.¥Y¥ 1.

1. ¥YMeHHe MCIIOUIB30BATE
peub [Ulst PEryISILIHH CBOETO
NeHCTBHA;

2.ANEeKBATHO HUCIOJIL30BATH
peueBbIC CPEACTBA 118
peleHus

PasIHYHBIX
KOMMYHHKATHBHBIX 337144,
CTPOUTL MOHOIOIHYECKOE
BBICKA3bIBAHHE, BJI14/1€Th
auanoruveckoit dopmoi




peun
LYY

1. ¥YMeHus OCylwecTBIsTE
CpaBHEHHME H
KJIACCH(DHKALMIO, BEIOMpas
KPHTEPHH JUIA YKa3aHHbBIX
JIOrHYECKHX OIlepaiiHii;
CTPOUTE JIOTHYECKOE
paccyaieHHe

P.¥V¥Y .

VMeHHe CAMOCTOATEINBHO
ANEKBATHO OLEHHMBATE
NPaBHJIBHOCTE BLINIOJIHEHHA
JCHCTBHS U BHOCHTH
HEODXO0/IMMEIE KOPPEKTHBLI
B MCHO/IHEHHE KAK 110 X0y
Ero pealiusaluuy, TaKk U B
KOHLIC ACHCTBHA,

40.

ObdpaboTKa IKCNEPHMEHTAIBHBIX JTAHHBIX
C HCI0JIb30BaHHeM LH(POBOii
nadoparopun « Touka pocran.
Yrenue rpad)HKOB, AHarpaMm

YMEHHE OLEHHUTH CBOH
yueOHbIe JOCTHIKEHHS

K.¥YVY]I.

VMeHHEe CaMOCTOATENBHO
OpPraHU30BLIBATL yuebHoe
nelcrBHe.

LYY/,

Vmenune npeodpa3oBbIBATL
HHQOPMALHID 13 OHOTO
BHa B APYIoii.

P.¥YVY 1.

VMeHHe COCTABIATE I11aH
pelenus npobiIeMbl

41.

ODBEMHBIE OTHOLIEHHS I'a30B [PH
XUMHYECKHX PeaKiHsx

YMeHHE NPOBOANHTE PACUETHI HA OCHOBE
ypaBHeHHil peaklmii, yMeTb BEIMHCIATE!
KOIHYECTBO BEUIECTBA, 0OBEM HITH Maccy 1o
KO/IMUECTBY BELIECTBA, 00bEMY HIIH Macce
PEareHToB M NPOAYKTOB PEaklui (HAXOAUTh
00beM rasa 10 KOJIMYECTBY BEUIECTBA, MACCE HIIM
0OBEMY OIHOT'O M3 PCATCHTOB WIIH IIPOAYKTOB
peakumm)

PazBuBarth criocoOHOCTL K
CAMOOIIEHKE HA OCHOBE
KPHTEPHSA YCIEUIHOCTH
yueDHOH J1eaTenLHOCTH

K.¥V/I.

1. ¥menue:

* CTPOHUTH IIOHATHBIEC 115
MAapTHEPA BHICKAZLIBAHMSL,
YUMTBIBAIOIHE, YTO MAPTHEP
3HACT ¥ BHUIWT, & UTO HET,

* 33/1aBaTh BOIIPOCHI;

* KOHTPOJIHPOBATE JeHCTBUSA
HnapTHepa.

M.yvy/1.

VYmenue:

* OCYLLECTBIATD AHATH3
00BEKTOB C BBIJIE/ICHHEM
CYLLECTBEHHbIX 1
HECYILECTBEHHbIX
NPH3HAKOB;

* OCYLLECTRIATE CHHTE3 KAK
COCTABJIEHUE LEI0I0 U3
qacTeH.




P.¥Y¥ 1.

YmeHus:

1.OcyiecTBIsITE UTOrOBbLIH
M NOLIATOBBIH KOHTPOIIb 110
pesyILTaTY;

2. AIeKBATHO
BOCHPHHHMATE OLEHKY
YUMUTENS,

3. Paznuuars cniocod u
pesynbTaT aeiicTRus

Pasznen 5. TIpakTHKYM 110 H3Y4Y€HHIO CBOKHCTE B

elecTB OCHOBHLIX KJIACCOB HEOPraHHYecKHX coelHHeHHi (20 4)

42, | Oxenapl: KiraccH(PHKALHA, VYMeHHEe HA3LIBATH COCAHHEHHA H3YYEHHbBIX dopMHpoBaHHE K¥YVYI. PeakTHsbl 1
HOMEHKJIATYPa, CBOHCTEA, MOIY4EHHE, KJIacCoB (OKCHIOB); BBIPp@KEHHOH yeTolunBoil 1. YMenue norosapusarscs XHMHYECKOE
NIPUMEHEHHE. OINpEIenATh NPHHALIEKHOCTL BELIECTB K yueOHO-II03HABATENLHOH H NPHXOIHThE K 00LIEMY obopynoeaH
mwr ONPEJIENEHHOMY KJIACCY COEMHEHUIH (OKCHIaM ); MOTHBALHH YUEeHHS PEIIEHHK) B COBMECTHOI ue
Mabopamopusiil onvim No2 7. XAPAKTEPH30BATL XUMHYECKHE CBOHCTEBA JeATENLHOCTH;

Habniodenue pacmeopumocmu okcuo06 | OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB 2. Ymenue npoayKTHBHO
ATFOMUHIA, HAMPUA, KA TbWUA U Meou 6 | (OKCHIOB); paspemars KOHGIMKTE Ha
gooe. COCTABIATE (QOPMYIIBl HEOPraHHYECKHUX OCHOBE YueTa HHTEPECOB H
Madopamopusiii onsim_Ne28 COEIMHEHHH H3YUEHHBIX KJIACCOB (OKCHI0B) TO3HLME BeeX ero
Onpedenennue Kuc1omHOCMU- YUACTHHKOB
OCHOGHOCHH CPeObl ROTYHEHHbIX P.¥Y¥ .
PAcmeopos ¢ NOMOU{BIO UHOUKamopda. l.¥YMeHHC yuMTBIBATH
Jadopamoepnbiii onsim Ne29. BBIJIEJICHHBIE YUUTEIEM
Honyuenue yzrekucnozo zasa u OPHEHTUPEI IEHCTBHA B
E3AUMOOECLICMBUE €20 ¢ U3EECMKOEOI HOBOM Yy4eDHOM maTepuane
&000IL. B COTPYAHHUECTBE C
YUHTENEM;
2. YMeHHne NIaHupoBaTh
CBOM JIECHCTBHA B
COOTBETCTBHH C
MNOCTABISHHOH 3anaueid 1
YCIIOBHAMH €€ Pealn3alHy.
ILYVI.
1. ¥Ymenue npoBoanTs
CPaBHEHHE H
K1acCH(PHKALIIO 110
33JAHHBIM KPHTEPHIM;
2.opMmupoBaTh y
YUALIMXCA NPCACTABICHHE O
HOMEHKIIATYPE
HEOPraHHYECKHX
coeIMHeH
43. | I'mapoxcuabl. OcnoBanus: VYmenne Ha3bLIBATL COENMHEHHA H3YYeHHBIX 1. ¥Ymenne K¥YVYI. Harunk pH

KI1acc I'l(.iJH Kaluua, HOMCHKIATYPA,
NMOITYUEHHE.
mwr

Jasopamopusiii onvim_Ne 30.

KJIaccoB (OCHOBaHUIL), ONpeaenars
IPHHAIEAHOCTE BELIECTB K ONPEIS/IEHHOMY
KJIACCY COEJIMHEHHH (OCHOBAHHAM)

OPHEHTUPOBATLCH Ha
MOHMMAHHE NTPHYHH
yerexa B yuedHoil
JESTENBEHOCTH

YMEHHE CAMOCTOATEbHO

OPraHH30BLIBATL yuehHoe
B3aMMOeiCTBHE B IpyIIe
LYV .




Biaumooeiicmaue oKcuo08 KaTbLuA 1
grochopa ¢ soovil, onpederenue
xXapaxkmepa oopazoeasiezocn
ZHOPOKCHOA ¢ ROMOU{BIO HHOUKAMOPA.
Hadopamopnetit onvim Ne 31.
«Onpedenenue pH pasnuunvix cped»
Hpaxkruueckas pabora Ne
4.«Onpenenenne pH pacrsopos
KHCJI0T H Hie/10veii»

Ymenue:

* OCYLLECTBIATL AHAINS
00BbEKTOB C BbLICICHHEM
CYLLECTBEHHBIX M

HECYIEC TBEHHBIX
NPH3HAKOB;

* OCYLIECTBIATE CHHTES KaK
COCTABJIEHHE LIEIOI0 H3
qacTeil.

P.YV.

VmeHus:

1.OcyimecTBIATE HTOrOBBLH
H MOLArOBLIH KOHTPOIIL 110
pe3yibTaTy;

2. AjnekBarHo
BOCHPHHHMATEL OLEHKY
YUMTE;

3. Pasnuuars cnocod u
pesyILTaT NeicTBIs

44. | XuMHUeCcKHe CBOHCTBA OCHOBAHUIA. VYMeHHEe COCTaBIATH (POPMYIIBI HEOPraHHUECKHX (Qopumupopanue untepeca K. VVIL Haruuk pH,
Peaxkuus Heiirpanuzanmu. Oxpacka COE/IMHEH NI H3YUEHHBIX KIAccoB (OCHOBAHUI); K HOBOMY MpeaMeTy DopmHpoOBaHHE YMEHUS 103aTOP
WHIMKATOPOB B HIENOYHOH H YPABHEHHMS XMMHUECKHX PEaKIHii (XapaKTepHbIX paboTarth B 1mapax. obbéEMa
HelTpansHoil cpenax. Ilpumenenne JUISL OCHOBAHMIT); ILYVI. SKHIKOCTH,
OCHOBaHMIA. XApPAKTEPH30BAThE XMMHHYECKHE CBOHCTBA DOpMHPOBAHHUE YMEHHS Broperka,
TP OCHOBHBIX KJIACCOB HEOPraHHYECKHX BELLECTB HabIH01aTh, JE1aTh BbIBO/IbI JATYHK
HJabopamopnsiit onetm Ne 32, «Peakyun | (OCHOBaHMii) [PH NPOBEJICHHH OIBITOB. TEMIEPATYP
HempaIuzayuu». P.¥Y¥/. bl
Memoncmpayuonnsiil skcnepumenm N YMeHHE pacno3HaBaTh TIATHHOBBI
12. «Ocnosanus. Tennoeoii 3hdhexm OIBITHBIM IYTEM H, TaTYHK
Peaxyiu ZuOpoKcuoa Hampun ¢ OCHOBAHHsI, ONHCLIBATE JaBIICHHA,
VEHCKUCTBLM 2A30M» XHMHYECKHE PEaKLIHH, MarHHTHas
Habopamopnsiis onwem No33. HabioaeMble B X0/€ MeLaika
Biaumoodeiicmeue pacmeopos Kuciom KCIEPUMEHTA.

CO WETOamiL.
Jadopamoprsiii onstm_Ne34.
Honyuenue nepacmeopumoix
OCHOBAHUE 1 UCCAEDO0EAHUE UX CEOICING
(na npumepe zudporcuda medu (11)).
45. | AmdoTepHble OKCHIbI M THAPOKCHBL. YMeHHEe XapakTepH30BaTh XMMHUYECKHE cBolicTea | 1.YMenne KYY.

Jabopamoprusiit onstm Ne35.
Honyuenue amgpomepnx ocnosanuii u
ucciedosanue ux ceoiicme (Ha npumepe
zuoporxcuda yunxa (I1)).

OCHOBHBIX KJIACCOB HCOPraHHYCCKHX COCAMHCHMUI
(amM(OTEPHLIX HEOPraHHYECKHX COEIMHEHUIT)

OPHECHTHPOBATLCA Ha
MOHHMAHHE IPHYHH
ycnexa B yueOHoi
JEATEIBLHOCTH;

2. Yuebno-
[03HABATEILHBII HHTEpEC
K HOBOMY yueOHOMY
Marepualy U criocodam
peleHs HOBOH 4acTHOI

YMeHHEe caMOCTOATENbHO
OpraHH30BLIBATL yuebHoe
B3aHMOACHCTBHE B IPYIIIE,
ILYV/.

VYmenue npeobpa3oBbIBATL
HHPOPMALHIO W3 OJHOTO
BHJIA B JIPYTOIi.

P.YVI.

YMeHHe COCTABNATS IJ1aH




3a/1a4H

peuteHus mpoOIeMEL.

46.

Kucnotel. Cocras. Knacendmranms.
Homenxiarypa. IlojnyueHHe KHCIOT.
TP

YMEHHE HA3BIBATL COCIHHEHHS U3YUCHHBIX
KJIACCOB (KHCIIOT);

OIpeIe/aTh NPHHAIEKHOCTE BEIECTB K
OIpeAeIEeHHOMY KIIACCY COeIHHEeHNH (KHCIoT);
YMEHHE COCTABIATE (DOPMYJILl HEOPIaHHUECKHX
COE/IMHEHHUH M3YYEHHBIX KIIACCOB

1.PasBuTHe BHYTpEHHeH
MO3MLUMH MIKOABHHKA Ha
YPOBHE NOIOKHTENLHOTO
OTHOLIEHHS K LIKOIE,
MOHHUMAHHS
HEe0OXONHMOCTH YUEHHS,
BBLIPA/KCHHOI'O B
npeobnaganun yaebno-
M03HABATENBHBIX MOTHBOB
H HpPeanouTeHHuH
COLMANBHOIO criocoba
OLIEHKH 3HAHMIA;

2. PopMmupoBaHne
BBIPAKEHHOH yCTOHUHBOH
yueDHO-M03HABATE/ILHOI]
MOTHBALIMH YUEHHS.

K.YYI.

1. ¥YMenune norosapusarbes
H IIPHXOIUTE K 0011eMy
PELIEHHIO B COBMECTHOIT
e TeNbHOCTH,

2.¥YMeHne NpoIyKTHBHO
paspeuars KOH(QIHKTBI HA
OCHOBE y4eTa HHTEPeCOB H
MO3HLIHH BCEX ero
YUACTHUKOB

LYY /1.

1. ¥menune npoBoIMTL
CpaBHEHHE U
KnaccHMKAaLHIO 110
38JTAHHBIM KPHTEPHAM,

2. DopMHPOBATE Y
y4allMxcs NpeacTaBieHie o
HOMEHK/IATYpE
HEOPraHHYECKHX
coenHHeHH |

P.YVY .

1. ¥menue yuuTEIBATE
BbIJIG/IEHHBIE YUUTEIEM
OPHEHTHPEI 1CHCTBHA B
HOBOM yueOHOM marepuale
B COTPYAHHYECTBE C
YUHTENIEM;

2. YMeHHe NIIaHHPOBATL
CBOM JIefiCTBUSI B
COOTBETCTBHH C
[MOCTABJICHHOI 3a1aucii 1
YCIIOBHAMH €€ PEeallH3alHH.

Peaktusbl n
XHMHYECKOE
obopynoBan
ue

XHUMHYECKHE CBOICTBA KHCIOT

TP

Jabopamopneiiit onvtm_Ne36.
Braumoodeiicmenue MenL106 (MazHusM,
WUHKaA, HCeAe3d, Medil) ¢ pacmeopami
Kuciaom.

Jadopamoprviit onvim Ne3 7,
Biaumoedeiicmeue oxcuoa veou (1) u
OKCHOA WHHKA ¢ PACIEOPOM CEPHOTE
KHCTOMBL.

HJadopamopneiit onsim Ne38.
Biaumodeiicmeue pacmeopos Kuciom c
HEPACMEOPUMBIMI OCHO6AH UAMIL

VYmMenue cocTaBisiTh

YPABHEHHS XHMHUECKHX PeaKlHii,
XapakTEPH3YHIOLIHX XUMHUECKHE CBOICTBA
KHUCJIOT;

YMEHHE PAacO3HABATH OINBITHBIM IYTEM PACTBOPLI
KHCIIOT U

Lenoue

1. ¥menue
OPHEHTHPOBATLCH HA
NOHUMAHHE TPUYHH
ycrexa B yuedHoi
JEATEINBHOCTH,

2. YuebdHo-
[103HABATENBHBIA HHTEPEC
K HOBOMY yueOHOMY
MaTepHaly u cnocodam
pelIeHust HOBOI 4acTHOl
3a/1aumn

K.YVY .

1.¥MeHHe HCnonb30BaTh
peub JU1sl peryisiiii CBOCro
nelcTeud;

2. ANeKBATHO MCIOJIB30BATH
peueBbIe CPEACTBA 111s
peleHHs

Pa3IHYHBIX
KOMMYHHKATHRHBIX 32744,
CTPOHTHL MOHOJIOIHYECKOe
BBICKA3bIBAHHE, BIA/IEThH
AHanorudeckoi GopmMoii
peun

P.YVY .

YMeHHE CaMOCTOATEIBHO

Peakrusb! 1
XHMHUECKOE
obopynoeaH
ue




a/IEKBaTHO OLEHHBATh
HNPABHILHOCTE BBITIOJIHEHHS
JIEHCTBHS U BHOCHTE
HEOOXOIHMEIE KOPPEKTHBEI
B HCIIOIIHEHHE KaK 110 X0y
ero peaau3alMH, Tak H B
KOHLE JeHCTBHS.

LYY .

VMeHHe: OCyIEecTBIATE
cpaBHeHHe H
KJ1aCCH(PHKALHIO,

BLIOHMpas KPUTEPHH 1A
YKA3AHHBIX JIOMHUYECKHX

OIepaLHii;
CTPOMTD JIOTHYECKOE
pacCy#KIACHHE
48. | Conn. Knacenduraus. Homenxnarypa. Ymenue cocTaBasTh HOPMYIIbI HEOPraHHYECKHX l.PaseuTHe BuyTpennei K.¥YVY]. PeakTuBbl M
Crocobsl nonyueHus comneit COEIMHEHMIT U3YUEHHBIX KI1ACCOB (coeii); MO3HLIMKY HIKONBHUKA Ha 1. ¥Ymenue: XHMHYECKOE
YMEHHE HA3BIBATL COCAMHEHHA H3YUCHHBIX YPOBHE IOJIOKHTEILHOIO  * CTPOUTb NOHATHBIE U151 obopynoBaH
KJIACCOB (CouIeH); OTHOLLICHHS K LIKOJIC, NAPTHEPA BbICKA3bIBAHMHS, He
OIpPEASIATE NPHHAMIEKHOCTE BEILECTB K MOHUMAHHSI YUHTBIBAKOUIHE, YTO NAPTHEP
OIpeIeleHHOMY KI1ACCY COeIHHEeHHIT (conei); HEe0OXOAHMOCTH YUEHHS, 3HAET M BUJMT, & UTO HET;
YMEHHE COCTABIATE (hOPMYJIbI HEOPIaHMYECKHX BBIPAKEHHOI'O B * 33]1aBaTh BOIIPOCHI;
COCIMHEHMI npeobnananun yuedbno- * KOHTPOJIMPOBATDL ACHCTBHA
M03HABATEILHBIX MOTHBOB  HApTHEpA.
H OPEanoUYTeHHH ILYY /.
COLHAIBLHOIO crocoba Ymenue:
OLEHKH 3HaHHI; * OCYLIECTBIATL AHAIHS
2.opmupoBaHue 0OBEKTOR € BBLICIIEHHEM
BBIPAAEHHOH YCTOHUHBOH  CYIIECTBEHHBIX M
yueOHO-N03HABATE/ILHOMH HECYLECTBEHHBIX
MOTHBALIMH YUEHHUH, MPH3HAKOB,;
* OCYLLECTBIIATh CHHTE3 KaK
COCTABJIEHHE LIENIOT0 H3
yacTeil.
P.YV .
Ymeneus:
1.0cyecTBIATE HTOrOBBIH
M MOLATOBbLIH KOHTPOIIb 110
pesyibTary;
2. AJIEKBATHO
BOCHPHHUMATE OLEHKY
YUHTEIIS;
3. Paznuuars criocod u
pE3YALTAT JIEHCTBHS
49. | Ipakruueckas padora Ne 5. Henonp3oBanue NpakTHYECKHX M J1ad0paTOPHBIX 1. OpuenTauus Ha K.¥YY¥Y]. Ludposoii
«Ilonyvenne MeIHOr0 Kynopocas paboT, HECIOIKHBIX IKCIIEPHMEHTOB /115 NOHUMAHHE TPHYHH VYmenus paborars B napax. MH-
JIOKA3aTe/IbCTBA BBIABUIAEMBIX HPEIIONI0KEHHIT; ycnexa B yueOHoi I.YV]I. KpOCKOI




OIMHCAHHE PESYIILTATOB 3THX pﬂﬁl}'l‘

NeATeNbLHOCTH;
2. YuebDHo-
[103HABATE/IbHBIIH HHTEpEC
K HOBOMY yueOHOMY
MAaTepHaly H crnocodam
peuenHs HoOBOH YacTHOH
3a/1aUM

Vmenusa HabmoaaTk, 1e1aTb
BbIBO/IbI IIPH IIPOBEICHHH
OINBITOB.

P.¥YV .

VMeHHe pacno3HABATE
OMNBITHBIM IYTEM KJIACChI
HEOPraHUYECKUX BEIECTB,
ONUCBIBATHD XMMHUYCCKHE
peaxkuuu, HabDIIJaeMbIe B
XOJI€ IKCIIEPHMEHTA,

50.

O0o0wenHe, cHCTEMAaTH3ALMS 1
KOPPEKINA 3HAHUI ydaluxcs 3a Kype
«IJKCIEPUMEHTAIBHA XHUMHA», 8- 9
KJ1ace.

TecToBBLII KOHTPOJIL.

| 3akpenuense 3HaHUH M PACUETHBIX HABLIKOB y4-
cil.

2.¥YMeHHe pellaTh THIIOBbIE [IPHMEPhI
KOHTPONLHOMH paboThl.

1. ¥Ymenune
OPHEHTUPOBATLCS HA
MOHUMAHHE IPHYHH
yerexa B yueOHOH
NeATeNbLHOCTH

K.¥V].

VYMEHHE CaMOCTOATEIBHO
OPraHu30BLIBATE YueDHOE
B3aUMO/IEHCTBHE B IPYyILIE
.YV .

Yuenue:

* OCYLLECTBIATL AHAINS
0DOBEKTOB C BBIIASICHHEM
CYLLIECTBEHHBIX 1
HECYLIECTBEHHbIX
NPH3HAKOB;

* OCYLIECTBIATL CHHTES KAK
COCTARJISHHE LIETOTO M3
uacTei.

P.¥Y¥Y .

VmeHus:

1.OcymecTsnsTs HTOTOBLIH
H NOIIAroBbli KOHTPONIL 110
pe3ynbTaTy;

2. AnekBaTHO
BOCIIPHHHMATE OLICHKY
YUHTEIS,

3. Pasnuuatek cnocod H
pesynsTaT aelcrBus




Y4yeOHo-MeTOAMYECKOE O0ecTIeyeHHe Kypca XMMUM OCHOBHOM 0011e00pa3oBaTeibHOM
HIKOJIbI

1. INabpuensa O.C., OctpoymoB WN.I'., CmankoB C.A. Xumus 9 xmacc AO
«M3parenscTBO «lIpocBemieHne»»
2. Xumust: 9 KI1.: 3IeKTPOHHOE MPHIIOKEHNE K YISOHHKY.



