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PABOYA [TPOTPAMMA

BHEYPOYHOM JAEATENBHOCTH « XUMUSI BOKPYT HaC»
C MCIOIb30BaHUEM 00opyaoBaHMs LeHTpa « Touka pocTay

quis oby4varomuxcs 8 — 9 kiaccos

Yaurens XUMUU
Jlenemaea H.M.

c. [luonepckoe 2023 r



Ha 06a3e muentpa «Touka pocra» oOecnieunBaeTcss peanusanus 00pa30BaTEIbHBIX MNPOTPAMM ECTECTBEHHOHAYYHOH U TEXHOJIOTHUYECKOUN
HaNpaBJICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHM C TPEOOBAHUSAMH 3aKOHOJATENbCTBA B cdepe 00pazoBaHHA U C YYETOM PEKOMEHAAIUi
®denepanbHOTO oneparopa ydeOHOro npeaMera «XuMus.

PaGouasi nporpaMma cocTaBJIeCHA HA OCHOBE CJI€IYIOIIHUX JOKYMEHTOB:

o @enepanbublil 3akon Ne 273-D3 ot 29.12.2012 r «O6 ob6pazoBanuu B Poccuiickoit dexepannny.

e  @enepalibHbII TOCYAAPCTBEHHBIN 00pa30BaTEIbHbBIN CTaHIAPT OCHOBHOT'O OOLIEro 00pa3oBaHusl, yTBEPKACHHbIN NpruKa3oM MuHucTepcTBa
npoceemieHust PO ot 31 mast 2021 1. Ne 287

° q)e)]epaJIBHblﬁ NEPCUCHDb y‘Ie6HI/IKOB, PEKOMEHAYEMBIX K MCIIOJIB30BAHUIO IIpH peain3dalliid HMCIOOIUX TOCYAAaPCTBCHHYIO AKKPCIUTAIUIO
00pa3oBaTeNIbHBIX MPOrPaMM HAaYaJILHOTO OOIIEr0, OCHOBHOTO OOIIEro, CPeIHEro 00Iero 00pa3oBaHus», YTBEPKIACHHbBIN MprKka3oM MUHUCTEPCTBA
npocBemnieHus: Poccuiickoit dpemeparyu ot 21.09.2022 Ne 858.

. [Tpuka3z Munmnpocsemenus Poccun ot 11.12.2020 Ne 712 «O BHeceHUH U3MEHEHUHN B HEKOTOPbIE (hefiepabHbIE TOCY/1aPCTBEHHBIE
00pasoBaTeNbHbIE CTAaHAAPTHI OOIIET0 00pa30BaHMS IO BOIIPOCAM BOCTIMTAHHS 00yUYarOIIUXCS»

e [locranoBnenue ['maBHOTO rocymapcTBeHHOTO canuTapHoro Bpada PD ot 28.09.2020 Ne 28
«O06 yrBepxaenun canutapHbeix npasuwin CIT 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHYECKHEe TPEOOBAHUS K OPraHM3AlUSM BOCIUTAHUS U OOYYCHHS,
OTJIbIXa U O3/I0POBJICHHUS I€TEH 1 MOJIOICIKI.

o [lopsmok opraHu3zaldd M OCYHIECTBICHHS OOpa30BaTENbHOM JEATENBHOCTH 10 OCHOBHBIM 001Ie00pa3oBaTebHBIM IporpaMMaM -
00pa3oBaTeNbHBIM TMPOTPaMMaM Ha4daJIbHOTO OOIIETro, OCHOBHOTO OOIMIEr0 ¥ CpemHero oOIero oOpa3oBaHUs, YTBEP)KICHHBIN IPUKA30M
MunucrtepctBa npocsenienus: Poccutickoit @enepanuu 22.03.2021 Ne 115.

e [lucbmo MunnpocBemnienuss Poccunm ot 25.11.2022 N TB-2610/02 "O HampaBieHHH METOJAMYECKHX PEKOMEHJAIMH TI0 CO3JaHUI0 U
(YHKIIMOHUPOBAHUIO B 00111€00pa30BaTENIbHBIX OPraHU3AIMIX, PACIIOIIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOPOJax, LIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHON U TEXHOJOTUYECKON HAIPABIEHHOCTEH.

e OcHoBHOH oOpa3zoBatenbHON TTporpamMmMbl MBOY «OOIII c. [Tnonepckoe».
e Vuyebnoro mnana MBOVY «OOIII c. ITnonepckoe» na 2023-2024 yueGHbIiA To1I.

Y4eOHO-MeTOAMYECKOe O0ecreyeHHe Kypca XMMHHM OCHOBHOH 001e00pa30BaTeIbHON HIKOJIbI
Xumus, 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A. 8§ kiace

Xumus, ['abpuensu O.C., OctpoymoB N.I'., CnankoB C.A. 9 xinacc
Xumus, Epemun B.B., Ky3semenko H.E., JIpo3nos A. A. u npyrue; non pegakuueit Jlyanna B.B. 8 kimacce

Xumus, Epemun B.B., Kyssmenko H.E., JIpo3nos A. A. u npyrue; noxn pegakuueii Jlynuna B.B. 9 kiacc
Xumus, XKypun A.A. 8 knace

Xumus, XKypun A.A. 9 knace

Xumus, Kyzuenosa H.E., Tutosa .M., I'apa H.H. 8 knacc

Xumusi, Kyzuenosa H.E., Tutosa .M., I'apa H.H. 9 knacc
Xumust, Pymsuruc I'.E., ®enpaman @.I°. 8 kmacc
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10 Xumust, Pymsuruc '.E., ®enpaman @.I. 9 knacc

Xumust: 8-# kimacc: 6a30Bblid ypoBeHb: yueOHukK, ['abpuensu O. C., Octpoymos . I'., Cnankos C. A.

Xumust: 9-# kmacc: 6a30BbIi ypoBeHb: yueOHuk, ['adbpuensa O. C., Octpoymos U. I'., Cnankos C. A.

IlepeyeHb TOCTYNHBIX MCTOYHUKOB HH(pOpManun

Enunas ko/uieknus nupoBbIX 00pa3oBaTeIbHbIX PECYpCcoOB
http://school-collection.edu.ru

denepanbHblii HeHTP HHPOPMAIMOHHO-00pa3oBaTebHbIX pecypcoB (PLIUOP)
http://www.chemnet.ru

lNazera "Xumusa" uznarenabckoro qoma 1-ro centsiops. Cait "S uny Ha ypok xumuu'". MaTepuaisl K ypokKy.
Anpec caiita: http://him.1september.ru

Poccuiickuii 061eo0pa3oBaTeibHblIil MOPTAT
Agnpec caiita: http://experiment.edu.ru

Xumus AJs BCeX: HVIIOCTPUPOBAHHBIE MAaTEPHAJIbI 110 00111eil, OPraHu4ecKOH U HEOPraHU4YeCcKoi XuMUM
Anpec caiita: http://school-sector.relarn.ru/nsm/

AKypunaa "Xumusa n Kusznb - XXI Bek"
Anpec caiira: http://www.hij.ru

Y4yeOHNK XUMHUH
Anpec caiita: http://my.mail.ru/community/chem-textbook/

Mup xuMuu
Anpec caiita: http://chemistry.narod.ru

Bupryaannasa Xumuueckas Illkosa
Anpec caiira: http://him-school.ru
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B oOyuenun xumuu OONbIIOE 3HAYEHHE HMEET JKCHEPUMEHT. AHAIM3UPYS Pe3yJbTaThbl MPOBEAEHHBIX OMBITOB, ydalluecs YOekJaloTcs B TOM,
4TO TC€ HWJIMX HHBIC TCOPECTHUUYCCKHUE IMPCACTABIICHHA COOTBCTCTBYIOT HJIM MPOTHBOPEYAT PCAIbHOCTH. Tonbko OCYHIECTBJIIAA XUMHUYECKUI OKCIICPUM C€HT
MOXHO IPOBEPUTH JIOCTOBEPHOCTH IIPOTHO30B, CIAENAHHBIX Ha OCHOBAaHMM TEOpUU. B mporecce skcrnepuMeHTaIbHOM padoThl ywaluecs MpUOOpeTaroT
OMBIT TO3HAHUS PEATbHOCTH, SIBIISIOIIUNCS BaXXHBIM JTarioM (OPMUPOBAHMUS Yy HUX YOEXKICHHH, KOTOpble, B CBOI OUY€pElb, COCTABISIOT OCHOBY
Hay4YHOI'0 MUPOBO33pEHUSL.

Buenpenue oGopynoBanust Lu¢poBod nabopatopun LeHTpa «Touka pocTra» IO3BOJIMT KadeCTBEHHO HM3MEHUThH Ipolecc OOyYeHHMsl XHMUHU.
KonaugecTtBeHHbIC OKCIICPUMCHTHBI IMO3BOJIAT MOJY4YaThb AOCTOBCPHYIO I/IH(I)OpMaHI/II-O O IMPOTCKAHUM TCX WJIM HMHBIX XUMHUYECKHUX IIpoLeccax, O CBOMCT Bax
BCIICCTB. Ha ocHoBe MOJYUYCHHBIX OSKCIICPUMCHTAIbHBIX HJAaHHBIX 06yqaeMLIe CMOI'yT CaMOCTOATCIbHO [JCJIaTh BbIBO/BI, O606HI&TI> PE3YJIbTATHI,
BBIABJIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO 6y)1€T CIT0COOCTBOBATH MOBLIIIIEHHIO MOTHBalIUU O6y‘ICHI/I$I IIKOJIBbHHKOB.

Jlns u3ydeHus npeaMera «XHUMHUsDH HA 3Tale OCHOBHOToO oOriero obpa3oBanust orBoauTcs 136 uacos:

8 kmacc —68 gacos;

9 ximacc —68 vacos (66 yacoB MO MJTAHUPOBAHHIO).

HanHas oOpa3oBaTenbHasi IporpaMMa OOECeYMBaeT yYCBOCHHE YUYAIIMMUCS BaXHEHIIMX XMMHUYECKHUX 3aKOHOB, TEOpPUH M MOHATHUH; GopMupyer
MNpeACTaBJICHUC O POJJIM XUMHUU B OKPYXAOUICEM MHPEC U KU3HU YCIOBCKA. HpI/I 9TOM OCHOBHO€ BHHUMAaHHEC YJACIIACTCA CYHIHOCTH XUMHUYCCKUX peaKHI/Iﬁ n
METOJIaM UX OCYILECTBIICHHUS.

OI[HI/IM U3 OCHOBHBIX [IIPUHIMUIIOB TIOCTPOCHUSA MPOrpaMmbl SABJIACTCA IIPUHOUII AOCTYIIHOCTH. 9KCHepI/IMeHTaIIBHBIe JaHHBIC, TIOJTYYCHHBIC
ydyamiMMuUCsa TPH BBIIOJHCHHU KOJMYECTBCHHBLIX ONBITOB, IIO3BOJAIOT Y4YallUMCA CaMOCTOATCIBbHO JI€JIaTbhb BbIBOJbI, BbIABJIATHL 3aKOHOMCEPHOCTH.
HOI[XOI[BI, 3aJIOKCHHBIC B COACPIKAHUE IIPOrpaMMbl Kypca, CO34ar0T H€O6XOI[I/IMBIG yCiIoBUA Ijid CUCTEMHOI'0 YCBOCHHUA YYalllUMHCA OCHOB HAyYKH, IJIA
obecrieueHus] pa3BUBAIONIETO M BOCIHTHIBAIONIETO BO3ACUCTBUS OOydeHHs Ha JUYHOCTh ywamierocs. dopMupyemble 3HAHUS JIOJDKHBI CTaTh OCHOBOM
CHCTEMBI YOEXKICHUH IKOIbHHKA, IIEHTPATIBHBIM SIPOM €r0 HAy4HOTO0 MHUPOBO33PEHHS.

Ha o6a3ze mentpa «Touka pocray oOecrmednBaeTcsi peanu3anus O00pa30BaTENbHBIX MPOrpaMM €CTECTBEHHOHAYYHOW ¥ TEXHOJOTHYECKOMH
HaNpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBaHMSIMHU 3aKOHOJATEIHCTBA B cepe oOpazoBaHUs M ¢ y4ETOM pekomeHnaruii denepaabHOro
orepaTopa yueOHOro mpeamera « X uMHsD».

Ob6pa3oBaTenbHas MporpaMMa IO3BOJISIET HMHTEIPUPOBATH PEANN3YEeMbI€ IMOIXOABI, CTPYKTYPY M COIEp)KaHHe MpPHU OpraHu3alMyd OOY4YEeHUS XUMHUH
B 8—9 Kkiaccax, BRICTpPOSHHOM Ha 0ase JIF000ro 13 JOCTYIMHBIX y4eOHO-MeTomudecknx KomruiekcoB (YMK).

Ncnonp3zoBanue obopynoBanus «Touka poctay mpu peanusanuu nanHou OII mo3Bonser cozdams yciosus:

— IS PACUIMPEHUsl COJEpP’KaHUS LIKOJIBHOIO XMMUYECKOro 0Opa3oBaHus;
— 1715 TIOBBILLIEHUS MMO3HABATEJILHOM aKTUBHOCTU OOYYaIOIIMXCSI B €CTECTBEHHOHAYYHOM 00JIacTH;
— Ui pa3BUTHUS JIMYHOCTH peO&HKA B Iporecce OOYYEeHHUs XUMHH, €ro CIHOCOOHOCTEH, (OpPMUPOBAHHS U YAOBJIETBOPEHUS COLHAIBHO 3HAUYMMBIX

MHTEPECOB U MOTPEOHOCTEH;



— 118 palboThl ¢ OapEHHBIMU IIKOJIBHUKAMU, OPTaHU3AIMHM MX Pa3BUTHUS B Pa3IUYHBIX 00JACTSIX 00pa30BaTEIbHOM, TBOPUECKON NEATETHLHOCTH.

ean 1 3apa4u

— Peanu3zanus oCHOBHBIX 0011€00pa30BaTEeIbHBIX MPOrpPaMM IO y4EOHBIM MpeIMeTaM €CTEeCTBEHHOHAYYHOM HaIpaBJIEHHOCTH, B TOM YHUCIE B pamKax
BHEYPOUYHOM JESATEILHOCTU 00YUYaIOIINXCS;

— BBEJCHHUE COBPEMEHHBIX CpEACTB OOY4YeHHMS M BOCHUTAHHS M M3y4eHHs (B TOM YHCIE OHKCHEPUMEHTAIBHOI0) IUCIHHIUIMH (MOIYnein)
€CTECTBEHHOHAYYHON HAMpaBJICHHOCTH MPH pea3allid OCHOBHBIX 00IIe00pa3oBaTEeIbHBIX MPOrpaMM M JOMOJHUTENBHBIX 00IIe00pa3zoBaTeNbHBIX
Mporpamm, B TOM YHUCIIE U1l PACIIUPEHUS COAEpKaHUs ydeOHOro mpeaMeTa « XUMHUs.

— BOBJICYCHHE yJAIIUXCSI B MPOCKTHYIO EATEILHOCTD.

[IpopunpHbiit  kKoMmmIekT oOopynoBaHus IeHTpa «Touka pocra» obecreunBaeT 3¢GGEKTUBHOE IOCTHXKEHHE O0pa30BaTeNbHBIX PE3yJIbTaTOB
00ydJarommMMHcs 10 MPorpaMMaM eCTeCTBEHHOHAYYHOW HAIpPaBIEHHOCTH, BO3MOXKHOCTh YINIYOJIEHHOTO M3y4EeHHUS OTIENbHBIX IIPEJIMETOB, B TOM YU Cle
s popMupoBaHHS HM300pETATENbCKOr0, KPEaTUBHOIO, KPUTHUYECKOTO MBIIUICHHS, Pa3BUTHS (DYHKIIMOHAJIBHOM TI'PAaMOTHOCTH Yy OOYYalOLIMXCS, B TOM
YHCJIE €CTECTBEHHOHAYYHOM U MaTEMATUYECKOM.

DKCHEpUMEHT SIBJISIETCS MCTOYHMKOM 3HAHUIM M KPUTEPUEM HMX MCTUHHOCTH B Hayke. KOHIENIMs COBPEMEHHOro 0Opa3oBaHUs MOAPA3yMEBAET, YTO
B y4eOHOM 3KCIIEPUMEHTE BEAYIIYIO POJb JODKEH 3aHATh CAMOCTOSTEIbHBIN HCCIIeA0BATEIbCKIN YUCHUUECKHH HKCIIEPUMEHT.

CoBpeMeHHBIE SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS MO XUMHHM YK€ TPYAHO IPEACTaBUTh 0O€3 HCIIOIb30BAHMS HE TOJIBKO AaHAJIOTOBBIX, HO H
nupoBBIX U3MEpUTENbHBIX HpubopoB. B ®Penepansnom ['ocymapctBenHom O6paszoBatensHom Cranmapre (PI'OC) mpommcaHo, 4YTO OXHUM U3
YHHUBEPCAJBbHBIX yIEOHBIX JEWCTBUI, MPUOOPETAEMBIX YJaIIUMHCS, TOJDKHO CTaTh YMEHUE
«IPOBEJICHUS OIBITOB, NMPOCTHIX JKCIEPUMEHTAIBHBIX HCCIIENOBAHUM, MPSAMBIX M KOCBEHHBIX H3MEPEHUH C MCIOJIB30BAHHEM AHAJIOIOBBIX U LIU(POBBIX
U3MEPHUTENIBHBIX IPUOOPOBY.

Y4eOHBI SKCIIEPUMEHT M0 XHMHH, IMPOBOIMMBIN Ha TPaAWIIMOHHOM OO0OpYIOBaHWH, 0O€3 NpPUMEHEHHS NHQPPOBBIX JIA0OPATOpUN, HE MOXKET
MI03BOJIMTH B MOJTHOM Mepe PEeIIUTh BCE 33la4ll B COBPEMEHHOM HIKOJIE. DTO CBS3aHO C PSIIOM IPUYUH:

— TpaJULUOHHOE IIKOJIbHOE OOOpYJOBaHME M3-3a OrPAHUUYCHUS] TEXHUYECKUX BO3MOXKHOCTEH HE TII03BOJIAET IPOBOAUTH  MHOTUE

KOJIMUYECTBEHHBIE UCCIIEI0BAHYS,

—  JUIMTEJIBHOCTH IPOBEACHUS XMMHUECKUX HCCIIENO0BAHUI HE BCErja COINIacyeTcsl ¢ JUIMTEIbHOCThIO YUEOHBIX 3aHSATHI;

—  BO3MOYKHOCTb NPOBEJECHUS MHOTUX HCCIIEIOBAaHUN OrpaHMYMBAETCA TPEOOBAHUSIMU TEXHMKU 0€30IacHOCTU U Jp.

Lludposas naboparopuss MOJHOCTBIO MEHSET METOOUKY M COAEp)KaHWE O3KCIEPUMEHTAIbHOW [ESATENbHOCTH U PELIaeT BbIIIENEPEUUCICHHbIE
npobsembl. IIIMpokuii CeKkTp JaTYMKOB MO3BOJSET YdallUMCsS 3HAKOMHUTHCSA C IapaMeTpaMd XHMHYECKOro SKCIEPHMEHTa He TOJIBKO Ha KaueCTBEHHOM,
HO M Ha KOJIMYEeCTBEHHOM YypoBHe. Llu¢poBas mabopaTopusi MO3BONAET BECTH [UIMTEIbHBIA SKCIEPUMEHT Jake B OTCYTCTBHE 3KCIEpHUMEHTaTopa , a
4acTOTa UX U3MEPEHHH
HETO/BJIACTHA YEJIOBEUECKOMY BOCIPHATHIO.

B nporuecce GpopMupoBaHus SKCIEPUMEHTAIBHBIX YMEHUH YUYEHMK 00ydaeTcs MpeACTaBIATh MHPOpMALUIO 00 MCCIEAO0BAHUH B YETHIPEX BUAAX:

— B BepOaJbHOM: OIUCHIBATh IKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb IKCIIEPUMEHTa, (PUKCHPOBATh BHUMAHUE HA M3MEPSEMbIX BEIWYMHAX,

TEePMHUHOJIOTHY;

- B TaOJIMYHOM: 3aIlOJIHATE TaGJ’[I/IL[BI JAaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHUA Fpa(l)I/IKOB (HpI/I 9TOM Yy Yy4dalluxcCsA BO3HUKACT IICPBUYHOC
npeaACTaBJICHUC O Maciradax BCJ'II/I‘{I/IH);

- B Fpa(l)I/I‘-IeCKOMZ CTPOUTH I‘pa(i)I/IKI/I MO TaOMYHBIM JaHHbIM, YTO Ia€T BO3MOXKHOCTH nepexoaa K BBIABMIKCHHIO THUIIOTEC3 O XapaKTepe
3aBHUCUMOCTU MCKAY BCIWYUMHAMU (HpI/I 9TOM YUYHUTCIIb IIOKA3bIBACT IMPCHUMYIICCTBO B BHU3YyaJIU3allUH 3aBUCUMOCTEH MCXKAY BCIMYHMHAMU,
HarjisaaHoOCTb U MHOFOMepHOCTB);



— B BHUJIC MaTeMaTUYECKHX ypaBHEHUH: aBaTh MaTeMAaTUYECKOE OMHUCAaHWE B3aMMOCBS3M BEJIMYMH, MaTeMaTUYECKoe 00O0OIEHUE.

[lepexon oT kaxkAoro sTama MpencTaBieHHUs HWH(OpMAIMM 3aHMMAeT JOBOJBHO OONBIION MPOMEXYTOK BpemMeHu. B 7—8 kiaccax »3TOT mporiecc
HEOOXOJMM, HO B CTaplIMX KJaccaX MOXHO ObUIO OBl 3TO BpeMs MOTPAaTUTh Ha pelieHue Ooyiee BaxHBIX 3a7ad. B aTom miaHe nu@posbie adopaTopuu
CYIIECTBEHHO 3KOHOMST BpeMs. DTO BpeMs MOXHO moTpaTuTh corjacHo ®I'OC na dopmupoBaHHe HCCIEIOBATEIBCKAX YMEHHH ydalluxcs, KOTOpPHI €
BBIPAXKAIOTCS B CIEAYIOUINX JCHCTBUSIX:

—  ompeneneHue mpoodIeMbl;

— TIOCTAHOBKA MCCIIEJ0BATENILCKON 3a/1auu;

—  IUTAHMPOBaHHWE PEIIEHUS 3a7auM;

—  TIOCTPOEHHE MojeNe;

—  BBIIBIDKEHUE THIIOTES;

—  DKCHEpUMEHTAJbHAs MPOBEPKa THIIOTE3;

—  aHaJIM3 JAaHHBIX SKCIIEPUMEHTOB WJIM HAOIIOJCHU;

—  (dopMynupOBaHUE BHIBOJOB.



1. COAEPKAHUE ITPOT'PAMMBI

BHeYpouHoii fesTenbHOCcTH «XUMMUS» noist 8 kiaccos (34uaca
YacoB)C UCIOJIb30BAHHEM 000pyA0BAHUA LMD POBOH
Jladoparopum
«Touka pocra»
Paznes 1. OCHOBBI SKCHIEPUMEHTAIBHOM XumMuu (22 u)
XuMus — HayKa dKcIepUMeHTanbHas. BBonHbl uHCTpyKTaxk no Th
Jemoncmpayuonnwtii Ixcnepumenm Ne 1.03nakomiieHue ¢ 1a00paTOpHBIM 000pyIOBaHUEM; TPUEMBI O€30MacCHON PabOThl C HUM.
Ilpakmuueckaa paboma Ne 1. [IpaBuna TeXHUKH 0€30MacCHOCTH Ipu pabore ¢ 1abopaTopHbBIM 000pynoBaHueM. M3yueHue cTpoeHUs MIaMeHN»
Mertopl TO3HAHUS B XUMHH. DKCIEPUMEHTAIbHBIE OCHOBBI XUMHUHU
Jabopamopnuiii oneim JNel.PaccmoTpeHHe BEIIECTB C Pa3IMYHBIMUA (PU3UYECKHMMH CBOMCTBaMHU (MeJb, KeJe30, IIMHK, Cepa, BOJa, XJIOPH HATPUS
Jlabopamopnutii onvtm Ne 2. «Jlo Kakoii TemrepaTypbl MO)KHO HarpeTb BEIIECTBO?»
Jabopamopnotit onvim Ne3.VI3ydenue CBOMCTB BEIICCTB: HarpeBaHue BOIbI, HarpeBanue okcuaa kpemuust (V).
Jlabopamopnwtit onvim Ne 4. «/13mepenne TemMrepaTypsl KUIIEHUS BOJBI C TOMOIIBIO JaTYNKA TEMIIEPATyphl M TEPMOMETPa»
Jlabopamopnwtit onvim Ne 5.«OnipenienieHre TeMIEpaTypsl IUIABIECHUS M KPUCTAIIH3AIMH METAIIIa
IlepBoHayampHBIE XUMHUECKHE MOHATHS. UHMCThIC BEIIECTBA U CMECH
Jlabopamopnuiii onvim Ne6. ViccnenoBanune GU3NIECKHX U XUMHUYECKHX CBOMCTB MPHUPOTHBIX BEHIECTB (M3BECTHSIKOB).
Yucrsle BemecTBa 1 cMecr. Coco0b! pa3iefieHus cMeceid: 1eficTBe MarHUTOM, OTCTanBaHue, (PMIBTPOBAHKE, BBIIAPUBAHIE, KPHCTAILTH3ALN,
TMCTHIUISIHSA.

Jlabopamopnutit onvim Ne7. Pa3nenenne cMecu >KeJIe3HBIX ONMUIOK M Cephbl C MOMOIIBI0 MarHuTa.

Jlabopamopnwtit onvim Ne8.11purotoBieHne 1 pa3ieleHue CMECH JKeJle3a U Cephl, pa3zelieHne cMecH He(hTH U BOJBI (PACTUTEIHLHOTO Macia M BOIBI).
Ilpakmuueckasa paboma Ne 2. OBnasieHre HaBBIKAaMH pa3/ieieHUs] OJHOPOIHBIX M HEOJHOPOIHBIX CMECEl: OTcTanBaHue, (HIBTPOBAHHUE,
BBIIIAPMBAHUE, KPUCTAIUIU3ALUSA, JUCTUILIALUSA (IIEPErOHKa).

duznyeckre U XUMUYECKHUE SBIICHUS.

Jemoncmpayuonnwiii sxcnepumenm Ne 2. «BrvlaeneHue U MOrJoOMEHHE TEIUIA — MPU3HAK XUMUYECKOH PEeaKIum

Jlabopamopnwtit oneim Ne9.llpumepsl pu3nUeCKUX SIBICHUH: crubaHue CTEKISHHOW TPYOKH, KHUIISTYCHHE BOABI, IUIABJIeHHE HapaduHa.
Jlabopamopustit onetm Nel(.Ilpumepbl XUMHUYECKUX SIBJICHHI: TOpEHHE IPEBECHHBI, B3aUMOJICHCTBHE MpamMopa C COJNSHOW KHUCIIOTOH.
ATOMBI U MOJIEKYJIbI, HOHBL. BeriecTBa MOIEKyYISIpHOTO U HEMOJIEKYJIIPHOr0 CTpoeHusl. Kpucrainnueckue pereTKy.

Jemoncmpayuonnstii oneim Ne 3.«Temneparypa IaBJI€HUs BEUIECTB € Pa3HBIMU TUIIAMU KPHUCTAJUIMYECKUX PELIETOK

[IpocTbie 1 coKHBIE BenlecTBa. XMMUYECKUM 31eMEeHT. XUMHYECKUi 3HaK. [IpocThie BelecTBa: MeTaulbl 1 HEMETAILIbI.

Jlabopamopnwtit onvim Ne 11. 3HaKoMCTBO ¢ 00pa3liaMu MPOCTHIX BEHIECTB: METAIIOB M HEMeTa/u1oB. OnicaHnue CBOMCTB.

Jlabopamopnuwtit onvim Nel2.113ydenne o0pas3lioB METANIOB M HEMETAIIOB (CEpbl, JKene3a, allOMHUHUs, TpaduTa, Meau U Ip.).

CnoxHble BEIIECTBAa UX COCTAaB U CBOMCTBA.

Jlabopamopnwtit onvim Ne 13. 3HakoMcTBO ¢ 00pa3liaMu CIOXKHBIX BEIIECTB, MHHEPAJIOB U TOPHBIX 1mopod. Onucanue CBOMCTB.
Jemoncmpayuonnwtit 3kcnepumenm Ne 4. «Pa3znoxxeHue BOJbI IJIEKTPUUECKHUM TOKOM

Jlabopamopnuiii oneim Nel4.VcnpiTanne TBEpAOCTH BELIECTB ¢ MOMOIIbI0 Komekuuu «1llkana TBepaocTmy.

@opMyIIbI CIIOKHBIX BenlecTB. KauecTBEHHBIN U KOJIMUYECTBEHHBIN COCTaB BEILIECTBA.

Hemoncmpayuonnwiii sxcnepumenm Ne 5. «Paznoxenue ocHoBHOro kapoonata menu (1) (mamaxura)y

@®opMyIbl CIIOXKHBIX BellecTB. KauecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB BelecTBa. Ha3BaHUs CIOXKHBIX BEIIECTB. PeakTHBBL. DTUKETKH.
['pynnel XxpaHeHUs! pEaKTUBOB. Y CIIOBUS XPAaHEHUS U UCIIOIb30BaHUS.



3aKOH COXpaHEHMsI MacChl BEILECTB.

Jemoncmpayuonnuvtii Ixcnepumenm Ne 6.«3aK0OH COXpPAHEHHUS MAacChl BEIIIECTBY

XUMHUUECKHUE MPEeBpaLICHUsI. XUMUYECKUE PEAKLUU.

Jlabopamopuuwiit onerm Nel5.1Tpu3Haku NPOTEKaHUSI XUMUYECKUX PEAKLIM: HarpeBaHWEe MEAHON IIPOBOJIOKH; B3aUMOJEHCTBUE PACTBOPOB E€IKOTO
HaTpa U XJIOPHIa MEIN; B3aUMOCHCTBHE PACTBOPOB YKCYCHOM KHCIIOTHI U THAPOKapOOHaTa HaTPHsL.

XUMUYecKHe ypaBHEHUs. BhINOIHEHNE TPEHUPOBOYHBIX YIPAXXHEHUH 110 COCTABICHUIO YPABHEHUM XMMHUYECKUX PEAKIIUM

THUnbl XUMHUYECKUX pEeaKIUi

Jabopamopnotit onvim Nel6. Turibl XUMHYECKUAX PeaKIuii: pasnoxenue ruapokcuaa meau (11); B3anmoaeiicTBre xernesa ¢ pacTBOPOM XJIOPHIa MEIH
(IT), B3anmopeiictBue oxcuaa meau (II) c pactBopom CoNSTHOM KHCTOTHI.

IloaroroBka x I'MA, BIIP.

Tecmoegvuii Konmpoav. «OCHOBBI dKCIIEPUMEHTAIBHON XUMHUW.

Paznen 2. [IpakTHKYM [0 M3Y4Y€HHUIO FA30B: KUCJI0Poaa u Bogopoaa (7 1)

Kucnopon. Peakuuu, ucnons3yemble U OTy4YeHUsT KUCIOposAa B JabopaTtopuu

Hemoncmpayuonnwiii sxcnepumenm Ne 7. «llonydenue u cobupanue Kuciopoja B 1a00paTopuu U 3alOJTHEHHE UM ra30MeTpay
Xumudeckue cBorcTBa kucinopoaa. OKcuibl.

Jlabopamopnuiii onetm Nel7.«I'openune cepbl u dochopa Ha BO3AyXe U B KHUCIOPOILH

Jlabopamopuuwiit onvtm Nel8.«['openue xene3a, Meau, MarHusi Ha BO3AYXE U B KHUCIIOPOJIE»

Jlabopamopnutit onvim Nel9. Paccmotpenue oopasioB okcuos (yriepoaa (IV), Bonopona, hochopa, Meau, KabIus, xKelle3a, KpeMHHU ).
ITonroroska x ' 1A, BITP

Bosnyx u ero cocras.

Jemoncmpayuonnwiii sxcnepumenm Ne 8. «OnpezeneHne cocTaBa BO3TyXa»

Bomopon. Ilonydenne Bogopoaa. Mepsl 6e3omacHOCTH Tipu paboTe ¢ BomopoaoM. [IpoBepka Ha guctoTy. ['peMyunii ras.
Jemoncmpayuonnwiii Ixcnepumenm Ne 9. «Ilonyuenue u cobupanue Bogoposa B sadoparopuu. Oneit Kapenaumay

XuMHYeCKHe CBOMCTBa Boagopozaa. [ [pumenenue.

Jemoncmpayuonnwiii sxcnepumenm Ne 10.«Ilonyaenre Boropoaa peakuneil aTloMHHNAS CO CMECBIO Cylib(haTa Mean U XJIOpuaa HaTPHs
Jemoncmpayuonnwiii Ikcnepumenm Ne 11.«3annmMaTenbHbIE OMBITH C BOJIOPOIOM: JIeTaromas 0aHKa, B3phIBAIOIINECS Ty3bIPH, JETAIOIINE MBUIbHBIC
LIapUKH.

Tecmogwuii konmpons: «IIpakTUKyM 10 U3YYEHUIO Ta30B: KUCIOPOJAa M BOIOPOIAY.

Pazjnen 3. [IpakTUKYM 10 H3y4Y€HHUIO CBOKCTB BOAbI M pacTBOpoB (5 u)

Bopa. Metoap! onpezneneHusi coctaBa BOJbI - aHAIU3 U CHHTE3.

Jaoopamopuuwtii oneim Ne 20.«OnpeiesieHrue BoIOMPOBOIHON M JUCTHIUTMPOBAHHON BOJIBI»

duznyeckre 1 XMMUYECKUE CBOMCTBA BOJIBI.

Jabdopamopnwuii oneim Ne21.0Oxpacka UHAMKATOPOB B HEUTPAJIBHOU cpele

Jaboopamopnuiii onvim Ne22.CpaBHeHue npoO BOJBL: BOAOIPOBOIHOM, U3 TOPOJCKOr0 OTKPHITOI'O BOOEMA.
Bona — pactBoputens. PacTBopsl.

Jlabopamopnutit onvim Ne 23. «/3yueHre 3aBUCUMOCTH paCTBOPUMOCTH BELIECTBA OT TEMITEPATypPhI»
HacpiienHble M HEHACHIILIEHHBIE PaCTBOPBI.

Jlabopamopnuiii onvim Ne 24. «Habnwooenue 3a pocmom Kpucmasinoe,



Jlabopamopuuwtit onvim Ne 25. «Ilepecviuyennvlit pacmeop»

Ilpakmuueckasn paooma Ne 3 «OnpedeiieHue KOHYCHMPAUUU BEULECNE KOSIOPUMEMPUUECKUM MEMO00M RO KANUOPOGOUHOMY ZPDAPUKY»
Kpucrannoruaparsl.

Jlabopamopuwtit onvim Ne 26.«Onpedenenue memnepamypvl pazionceHus KpUCMAiioZuopama,
Iloaroroska x I'MA, BIIP

Tecmoeguviii Konmpons: «IIpakTUKyM IO U3YYEHUIO CBOMCTB BOJBI U PACTBOPOBY.



COIEPKAHUE ITPOI'PAMMDbBI

BHEYPOUHOIi nesiTeibHOCTH « XUMMS» nast 9 knacea (34 gaca), ¢ HCNOJIb30BaHHEM
o0opyaoBanus uudposoi Jadoparopun
«Touka pocra»

Beenenue B kypc «Xumus-9» (2 u)
Bsoouwiii uncmpyxmasic no Th. XuMus — HayKa SKCTIEpUMEHTaIbHASL.
Hemoncmpayuonnstii 3kcnepumenm Ne 1.03naxominenue ¢ 1adopamopHwvim 060pyooeanuem; npuémul 6€30nacHol padbomsl ¢ HUM.

BxoaHoe TecTHpoBaHHE IO TEOPETHMUECKUM U IMPAKTUUYECKUM 3HAHMSM 3a 8 Kiacc

Pa3znen 1. MHoroo6pa3ue XuMHYeCKHX peakuii B IKCIepuMeHTAIbHON xumum (154)

Tema 1. Knaccugpuxayusn xumuuecxkux peaxuuii (6 u)

Knaccupukanuss XUMHMUYECKMX pEakIUil, peakluu COeIMHEHMs, DPa3JIOKEHUs, 3aMmelleHus, obOmeHa. OKHCIUTEIbHO - BOCCTAHOBMTENBHBIE PEAKILUU.
Oxucaurenb, BOCCTAaHOBUTENb, IMPOLIECCHl OKUCIEHUS, BOcCTaHOBIEHHS. COCTaBIEHHE YPABHEHMHM OKHCIMTEIBHO - BOCCTAHOBUTENBHBIX pEaKUUN C
MIOMOIIBIO METO/Ia ATEKTPOHHOTO OanaHca.

TemnoBeie 3GHEKTH XMMUYECKUX PEaKIni. DK30TePMUUYECKHE U DHIOTEPMHUECKUE PEAKIIUH.

Tepmoxumuueckue  ypaBHeHHsS. CKOPOCTh XMMHUECKUX peakiuil. DakTopsbl, BIUSAIOLIME HA CKOPOCTh XUMUYECKUX peakiuii. [lepBoHayanbHble
MIPEACTABJICHNS O KaTaau3e.

Hemoncmpayuu. /Jlemoncmpayusi Onvimos, GuIACHAIOWUX 3ABUCUMOCHb CKOPOCMU XUMUYECKUX Peakyuil om pasiudnulx (hakmopos.

Tabauywr «Obpamumvie peakyuuy, «Xumuueckoe pagnosecuey, « CKopocmv XUMUYECKOU peaKyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumudeckum ypagHeHUusM.

Ilpakmuueckaa paooma Nel. H3yuenue enuanusa ycioeuii npoee0eHUs XUMU4eCKoll peakyuu Ha eé cKOpoCmb.

Ob6parumbie peakiuu. [IoHATHE O XUMHUYECKOM PaBHOBECHHU.

Tema 2. Inexkmponumuueckasn ouccoyuayus (9 u)

XUMHYECKHE PeaKINK, HAYIIUE B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEedIeKTpoiauThl. Monbl. Katuonsl u annonsl. ['uaparHas Teopust pacTBOpPO B.
DNEKTPONMTHYCCKAs TUCCOLUAINs KUCIOT, OCHOBaHUM, coneid. Cradble U CHIIbHBIC 3JIeKTpOoNINThI. CTENeHb TUCCOoIUaIiy. Peakiinn noHHOro 0OMeHa.
VYcioBusl MpoTeKaHus peakiuii oOMeHa J0 KOHIA. XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COCIMHCHHHA B CBETE NPEICTABIIC HUH 00
3JIEKTPOJIUTHYECKON TUCCOIUAIIMN U OKUCITUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIUSIX.

ITousTHE O THApPONU3E CONEH.

Pacuémwvr no ypasnuenusam xum. peaxyutl, eciu 0OHO U3 8ewecms 0aHo 8 U3DbImKe.

Jlemoncmpayuu. Vcnvimanue pacmeopos eewyecms Ha 9NeKMpUieckyio nposoouMocmo. Jleudicenue UOHO8 8 DIeKMpPU4ecKkom HnoJe.
Jlabopamopuvie onvimul. Peaxyuu oomena medxcoy pacmeopamu d1eKmpoumoa.

Ilpakmuueckasn paboma No2. Pewenue IxcnepumeHmansvuolx 3a0au no meme «Ceoiicmea Kuciom, 0CHOBAHUIL U COJ1ell KAK IJIEKMPOTIUMLO08).
TecTOBBIA KOHTPOJIb.

Paznen 2. [IpakTHKYM 1O H3y4YEeHHIO CBOCTB MPOCTHIX BENIECTB: HEMETAJIOB M METAJLIOB, MX coequHenui (394)
Tema 3. I'anozenwt (5 u)
Hemerannsl. ["anorensl. [lonoxxeHne B NEPUOAUYECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOEHUE X aToMoB. HaxoxxaeHune B MpHUpOJE.



duznyeckre M XUMHYECKHME CBOWCTBA ranoreHoB. [lomyueHne M TpUMEHEHHE TaJoreHoB. Xjop. Puznyeckue U XUMHUYECKHE CBOMCTBa XJopa.
[Ipumenenue xmnopa. Xnoposonopoa. dusmyeckue cpoiictBa. [lonmyuenne. ConsiHasg kuciaora u ee conu. KauecTBeHHash peakuus Ha XJIOpPHUJL — HOHBI.
PacnoznaBanue xymopu0B, OpOMHIOB, HOIUIOB.

Hemoncmpayuu. @uzuueckue ceovicmea zanozenos. llonyuenue x10poeooopooa u pacmeopenue e2o 8 800e.

Jlabopamopuvie onvimul. Pacno3nasanue coasnoi KUCI0mul, X10puoos, Opomuoos, uooudos u 1ood.

Ilpakmuueckasa paboma Ne 3. [1onyuenue conanoi Kucjiomol u uzyueHue e€ coicma.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopon u cepa. Ilonoxenue B mepHOJMYECKOH CHCTEME XMMHYECKHX JJIEMEHTOB, CTpoeHHe HX aToMmoB. Cepa. Amtorpomus cepbl. dusndeck ue u

xumuyeckue cBoiictBa. Haxoxzaenue B mpupone. Ilpumenenne ceprl. CepoBonopon. CepoBojopoaHas Kuciaora U ee coiu. KadecTBeHHass peakuusi Ha
cynbhua- nonsl. Oxcun cepst (IV).

Cepnas kucinora. XUMHYECKHE CBOWCTBA pa30aBICHHOM W KOHIEHTPHUPOBAHHOW CepHOM kucioTel. KauecTBeHHass peakuus Ha Cyiab(ar- HOHBI.
XMMUYECKHE PEaKIiy, JISKAIIHe B OCHOBE ITOJyYeHHUsI CEPHOW KHCIOTHI B IPOMBIIIICHHOCTH. [IpMeHeHne CepHOM KHUCIIOTHI.

Jlemoncmpayuu. Anromponus Kuciopooa u cepvi. 3HAKOMCMBO € 00pasyamu npupooHsiX Cyib@uoos, cyivphamos.

Jlabopamopuvie onvimul. Pacnosnasarnue cynvguo-, cyrvgpum- u cyrvgham-uonoe 8 pacmeope

Ilpakmuyeckas paboma. Pewienue sxcnepumenmanbHulx 3aday no meme «Kucnopoo u cepay.

Tema 5. Azom (5u)
Asotr u dochop. TTomokeHne B MEPHOTUUECKON CHCTEME XHMHYECKHX DJIEMEHTOB, CTPOEHHE HMX aTOMOB. A30T, (pHU3MYECKHE M XMMHYECKHE CBOM CTBa,

nonyueHue u npuMmeHenue. Kpyrosopor azora B npupone. Ammuak. dusmdeckne U XMMHYECKHE CBOMCTBA, MONy4YeHHE, NMpuMeHeHne. Conu aMM OHWUS.
A3oTHas kuciaoTa W ee cBoicTBa. OKHCIUTENbHBIE CBOWCTBA a30THOW KHUCIOTHL. lloimydeHwe a30THOW KHUCIOTHI B JabopaTopuu. XHWMHUYECKHE pPEaKInH,
JIe)KaIye B OCHOBE MOyYeHUs a30THON KUCIIOTHI B TpoMbInuieHHOCTH. [Ipumenenne. Comu. A30THbIE ynoOpeHus.

docdop. Amnorponusi. uzndeckne u xumudeckue cBoiictBa. Okeun pochopa (V). DocdopHas kuciora, ee Coau U yIoOpeHwUs.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopetue 6 6ode. O3naxomienue ¢ 06pasyamu NPUPOOHbIX HUMPAmos, gocghamos.

Jlabopamopnvle onvimvi. Bzaumoodeiicmeue coneil ammonus co werovamu. O3Hakomienue ¢ a3omublmu u Gocoprvimu y0oOpeHUsMU.

Ilpakmuueckan paboma NeS. Ilonyuenue ammuarka u uzyuenue e2o c60licma.

Pewenue 3a0au na onpeodenenue maccosoii (06vEMHOU) 0oaU BbIXO0A NPOOYKMA PeaKyuu Om meopemuyecki 803MOHICHO20.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI

BHEYpPOUHOI1 AesaTebHOCTH «XUMMUSA»

14151 8-9 KJIaCcCOB ¢ HCMOJIb30BaHNEeM 000pyaoBaHus HeHTPa «Touka pocTa»
C OIIMCAaHUEM YHUBEPCAJTbHBIX y‘leﬁHbIX HeﬁCTBHﬁ, JOCTUTaEeMBbIX OﬁyanOHII/IMI/ICﬂ

Jluunocmmusie pesynvmamol
Obyyarowuiicsi NOIYYUM B03MONCHOCMY 01 YOpMUPOSanUs credyiouux auyHocmuvix YVJ/I:

ompeJiesIeHNe MOTHBAIIMM M3YYEHHUs] Y4eOHOro Marepuana;
OLICHMBAHHE YCBAaMBAEMOI'0 yueOHOro MaTepuana, UCXOMAs U3 COLHUAIBHBIX M JINYHOCTHBIX I[€HHOCTEH;

MIOBBIIIEHHE CBOETO 00pa30BaTEILHOI'O YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHMIO OCHOBHBIX MCTOPHYECKUX COOBITHH, CBS3aHHBIX C
pa3BUTHEM XUMHUU U OOIIECTBA;

3HaHUE MPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYyalLUsX;

OLICHMBAHNE COIMAIFHON 3HAYMMOCTH NpOo(eccHil, CBI3aHHBIX ¢ XUMHEH;

BJIQJICHHUE NpaBHJIaMH O€30MaCHOTO OOpAIIEeHUsI ¢ XUMHUYECKUMH BEIECTBAMHU M 00OPYAOBAHHEM, MPOSIBIEHUE SKOIOTUYECKOH KYIbTYpPHI.

Memanpeomemmnsie pezynvmanul

Pecynamusnuvle
Obyuarowuiics noay4um 603MONCHOCMb Ol YOPMUPOBAHUSL CedVIouux pecyrsmusHolx YVII:

[eJIeNIOaranue, BKIII0Yas IOCTAaHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHME MPAKTUYECKOW 33/7a4d B II03HABATENBbHYIO, CAMOCTOSTENbHBIM aHaIN3
YCIIOBUH JOCTHKEHHUS IIETM Ha OCHOBE Y4Y€Ta BBIIEICHHBIX YUUTEJIEM OPUEHTHPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuale; IUIAHUPOBAHUE ITYTH
JIOCTHKCHHS 11CIICH;

yCTaHaBJICHHE IIEJICBBIX MPUOPUTETOB, BBHIICICHUE aTbTEPHATHBHBIX CIIOCOOOB JOCTHIKCHHS IIeJIM M BBIOOp Hamboiee 3(h(HEeKTUBHOTO Crocoda;
YMEHHE CaMOCTOATENIEHO KOHTPOJIMPOBATh CBOE BPEMS M YIPABIATH HM;

YMEHHE NMPUHUMATh PELICHUs] B MPOOJIEMHON CHUTYaINH;

MOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE IUIaHA M TOCIIEI0BATEIILHOCTH JCHCTBHIA;

opranusanus pabo4yero MecTa MpHU BBHIMOJIHEHHH XUMHYECKOTO SKCIIEPUMEHTA;

MIPOTHO3UPOBAHUE PE3yIbTaTOB 00yUYCHHUS, OLICHUBAHUE YCBOGHHOTO MaTepHalia, OlleHKa KaueCTBa U YPOBHS MMOYYCHHBIX 3HAHUN, KOPPEKIIHS

IUTaHa U crioco0a AeCTBUS TPU HEOOXOIUMOCTH.

Iloznasamenvhoie

Obyuarowuiicsi NOIYYUM B03MONCHOCIY OJisl POPMUPOBAHUS CeOVIOWUX No3HasamenvHulx YV/I:

MIOWCK U BBIJENIEHUE UH(POPMAIINH;

aHaJIM3 yCcIOBUI U TpeOoBaHMM 3a1a4yM, BHIOOpP, COMOCTaBICHHE U OOOCHOBAHUE CIOCO0a pelleHus 3a1auu;

BbIOOp HambOosee 3(PPEeKTUBHBIX CIOCOOOB pEIeHUs 3aJlaud B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUIl;

BBIIBIDKEHUE U 00OCHOBAHME TMIOTE3bl, BEIOOp criocoba e€ MpoBepKu;

CaMOCTOATENbHOE CO3/IaHUE ATNTOPUTMA JIEATENIbHOCTH MPHU PELICHUH MpoOjIeM TBOPUYECKOrO U MOMCKOBOIO XapakTepa;



—  YMEHHs XapaKTepH30BaTh BEILECTBA IO COCTABY, CTPOCHUIO M CBOICTBaM;

—  ONMCBhIBaHHUE CBOWCTB: TBEPIBIX, )KUIKUX, Fa3000pa3HbIX BEIIECTB, BbIICIEHHE UX CYIIECTBEHHBIX IPU3HAKOB;

—  H300pa)keHHEe COCTaBa MPOCTEHIINX BELIECTB C HOMOLIbI0 XMMHUYECKUX (OPMYNl U CYIIHOCTH XUMHUYECKUX PEAKLIMN C OMOLIbI0 XUMHUECKHX
YpaBHEHUM;

—  IIpoBejeHHe HAOII0AEHUH, oNucaHue IPU3HAKOB U YCIIOBUM T€UCHHUS XMMUYECKUX PEAKLUH, BHITTOJIHEHHNE XMMUYECKOr0 HKCIEPUMEHTA, BBIBOIbI
Ha OCHOBE aHajlu3a HAOIIONEHUM 3a HKCIEPUMEHTOM, pElIeHHE 3ajay, MOoIyd4eHHe XUMUYECKOW MH(OpMalMU U3 Pa3IMYHBIX MCTOYHHUKOB;

—  yMEHHEe OpraHM30BbIBaTh MCCIIEIOBAHUE C LIEIbI0 MPOBEPKU T'MIIOTE3;

—  yMEHHE JieslaTh yMO3aK/IIoueHHs (MHIYKTUBHOE U IO aHAJIOTMU) U BBIBOJBI;

—  yMeHue 0OBbEKTHBHO OLICHUBATh HH(OPMALIMIO O BEIECTBAX U XUMHUECKUX MPOLECCAaX, KPUTUUECKH OTHOCUTHCA K TICEBOHAYYHON

uHpOpMaIUu.

Kommynuxamusnvie
Obyuarowuiicsi NOIYYUM 803MONCHOCMY OJisl POPMUPOBAHUS CIEOVIOWUX KOMMYHUKamuenvlx YVJ[

— [IOJHOC U TOYHOC BLIPAKCHUC CBOUX MBICJIE B COOTBETCTBUHU C 3ala4aMu U YCJIOBUSAMU KOMMYHUKAIINU;

— AACKBATHOC MCIIOJIB30BAHUC PCUCBLIX CPCACTB MJIA YUaCTUA B JUCKYCCUH U apr'yMCHTAIlUN cBOEH Mo3nru, YMCHUC MPEACTABIIATh KOHKPETHOC
Co/IepKaHUe C COOOLIEHUEM €ro B IMMCBMEHHOH W YCTHOH (hopme, OIpeieieHre CIIocO00B B3aMMOJICHCTBHS, COTPYIHUYIECTBO B ITOHCKE U cOOpe
nH(pOpMaIY;

—  ompeneNeHne Croco00B B3aMMOICHCTBHSI, COTPYIHUYECTBO B IIOMCKE M cOOpe MHpOpMALNH, y4acTHE B TUAJIOTe, INTAHUPOBAHHE OOIINX
CIIOCOO0B paboTHI, MPOSBICHNUE YBAKUTEIHHOTO OTHOLICHHS K JPYTMM YYAIIMMCS; ONHCAHUE COAEP)KAHUS BBIMOIHIEMBIX JCHCTBHH C ENBIO
OPHEHTHPOBKH B ITPEIMETHO- MMPAKTHUECKON JAEATETbHOCTH; YMEHUS YIUTHIBATh PAa3HbIE MHEHUS M CTPEMHUTHCS K KOOPAMHALINHU PA3TMYHBIX
MO3HUIINN B COTPYJHUYECTBE;

— ¢opmynupoBaTh COOCTBEHHOE MHEHHE M IO3UIINIO, apTYMEHTHPOBATh U KOOPIMHUPOBATH €€ C MO3UINUAMH NMAPTHEPOB B COTPYAHUIECTBE MPH
BBIPA0OTKE OOIIETO PEIIeHUsI B COBMECTHOM e TEILHOCTH;

— OCYILIECTBIISITH B3aWMHBI KOHTPOJIb U OKa3bIBaTh B COTPYIHHYECTBE HEOOXOIUMYIO B3aHMMOIIOMOIIIb;

— IUIAaHUPOBATh OOMIME CIIOCOOBI PabOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY NEHCTBUI MapTHEPA, yMETh yOSKIaTh,

— HCIIONB30BATh a/IEKBATHBIE SI3BIKOBBIE CPEICTBA ISl OTOOPaKEHHsI CBOMX YyBCTB, MBICIICH, MOTUBOB U MIOTPEOHOCTEH; OTOOpakaTh B peun
(onmcanue, OOBACHEHHE) CO/IEPIKAaHUE COBEPIIAEMBIX JICHCTBHIA, KaK B (popMe IPOMKOI COIMATM3UPOBAHHON PEUH, TaK U B OpMe BHYTpEHHEH
peun;

— pa3BHBAaTh KOMMYHUKAaTHBHYIO KOMIETEHIUIO, UCIIOJb3Ys CPEACTBA YCTHOM M MUCHbMEHHON KOMMYHHKAIIMK U paboTe C TEKCTaMu y4eOHHKA U
JOTIOJTHUTENILHON JINTEPATYPOH, CIPAaBOYHBIMH TAOJIUIAMHU, TIPOSIBIISATH TOTOBHOCTH K YBRKEHUIO HHOM TOUYKU 3PEHUS MPH 00CYKIACHUU
Pe3y/IbTaTOB BBHIMOIHEHHOH PaOOTHI.

Ilpeomemmnnle pesynvmamot
Obyuarowuiica HAY4UMcs:
— TPUMEHSTh OCHOBHBIE METO/bl MMO3HAHUS: HAOIIOJACHUE, U3MEPEHUE, IKCIIEPUMEHT;
— ONKCHIBAaTh CBOMCTBA TBEPIBIX, )KUJKHUX, Fa3000pa3HBIX BEILIECTB, BBIIENSS MX CYILECTBEHHBIE NMPU3HAKH;
— pacKpbIBaTh CMBICT 3aKOHA COXPAHEHHS MacChl BEIECTB, aTOMHO-MOJIEKYJISPHONU TEOpUU;



pa3iaryaTh XMMHYECKHE U (U3HYCCKUE SBJICHUS,

Ha3blBaTh MPU3HAKU U YCIOBHUA MPOTEKAHUS XMMHYECKUX PEaKUUi;

coOmro1aTh TIpaBuia 6e301acHOl paboThl MPU MPOBEJACHUH OIBITOB;

MOJIB30BAThCS JTA0OPATOPHBIM O0OPYIOBAHUEM W TTOCYJION;

MOJIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA M PACIIO3HABATh UX; XapaKTEPU30BaTh (PU3HUECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHN4Y€CKUX COCI[I/IHCHHﬁ, IIPOBOAUTL ONBITHI, IMMOATBEPKAAIOIMINEC XUMUUICCKUC CBOMCTBa M3YYCHHBIX KJIACCOB HCOPraHMYCCKUX BCIICCTB,
PacKpbIBaTh CMBICI MOHSTHS «PAaCTBOPY», BBIUUCIISATH MAaCCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
ornpeesIEHHON MacCOBOM 10J1ei pacTBOPEHHOIO BEILIECTBA;

XapaKTCpUu30BaTb 3aBUCUMOCTDb (I)I/ISI/ILICCKI/IX CBOMCTB BCUICCTB OT TUIIA KpHCTaﬂHquCKOﬁ peIHéTKI/I, OnpeacIsiTb BU XUMHYECKOH CBSI3U B
HCOPraHN4YC€CKUX COCANHCHUX

PacCKpbIBATb OCHOBHBIC ITOJIOXKCHUA TCOPUH BHCKTpOHHTH‘IeCKOﬁ Aucconuanuru, COCTaBJIAThL YPAaBHCHUA 3HCKTpOHHTHqCCKOﬁ aucconuanmuu
KHCJIOT, IEI0YeH, COJIeH U peakirii HOHHOro 0OMeHa;

PacCKpbIBATh CYIIHOCTb OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, ONpeCaACiATb OKHUCIIUTECIIb U BOCCTAHOBUTCIIb, COCTABJIATL YPABHCHUA
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIINH;

Ha3bIBaTh (i)aKTOpI)I, BJIMAIOIINE HA CKOPOCTH XUMHYECKOMN PpCaKum;

XapaKTCpUu30BaTh B3aUMOCBA3bL MCXKIAY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIIOB U METAIIOB,

IMPOBOAUTL OMNBITHI 11O MOJTYUYCHHUIO U U3YYCHUIO XUMHYCCKUX CBOICTB pa3/IMYHbIX BCHICCTB,

IPaMOTHO 00pAaIlaThCs ¢ BEIIECTBAMU B TTOBCEJHEBHOW YKHU3HHU.

Oodyuarowuiica noayuum 603MONCHOCHb HAYYUMbCA:

BBIJIBUTATh U MPOBEPATH HKCIEPUMEHTAIFHO TUIIOTE3bI O XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBAa U CTPOEHUS, MX CIHOCOOHOCTH
BCTYIIATh B XMMHUYECKUE PEAKLINHU, O XapaKTepe U MPOAYKTaX Pa3IMUHbIX XUMUYECKHX PEAKIIH;

XapaKkTepHU30BaTh BELIECTBA 10 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATh IPUUMHHO-CIICACTBEHHBIE CBSI3U MEXKAY IaHHBIMU
XapaKkTepUCTUKAMU BELIECTBA;

COCTABJIATh MOJIEKYJISIPHBIE U TOJHBIE MOHHBIE YPABHEHMS IO COKPALIEHHBIM MOHHBIM YPaBHEHUSIM;

MIPOTHO3MPOBATH CIIOCOOHOCTH BEIECTBA MPOSABISATH OKHCIUTEIbHbIE WIIK BOCCTAHOBHUTEIBHbBIE CBOMCTBA C YUETOM CTEIICHEH OKUCIICHUS
3JIEMEHTOB, BXOJSIINX B €r0 COCTAB;

BBIJIBUTATH U MIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bI O pe3yIbTaTax BO3ICHCTBHS PA3IUYHBIX (JaKTOPOB HA M3MEHEHHE CKOPOCTH XMMUYECKOU
peaxiuy;

WCTIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS JJIS1 SKOJIOTHYECKH TPAMOTHOTO MOBEJCHUS B OKPYXAIOILIEH cpene;

WCIOJIb30BaTh MPHOOPETEHHBIE KITFOYEBbIE KOMITIETEHIMH ITPH BHIIOJHEHUH ITPOSKTOB M PELICHUN Y4€OHO-UCCIIeI0BATEILCKUX 3a/1a4 110
M3YYEHHUIO CBOMCTB, CIOCOOOB MOMYyYEHUS U pACIO3HABAHMSI BEILIECTB;

O00BEKTUBHO OIICHWBATh MH()OPMALIMIO O BEIIECTBAX U XUMHUYECKHX MPOIECcCax;

0CO3HAaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUU MO XMUMMHM JUIsl MPAKTUYECKON NEATEIbHOCTH YeNIOBEKa;

CO3/1aBaTh MOJIEJIN U CXEMbI JJIsl PELICHHs Y4eOHBIX U TO3HABATEIbHBIX 33a4; IOHUMAaTh HEOOXOIMMOCTh COOIIOACHUS MTPETUCaHHH,

npeajiaraCMblX B HHCTPYKIUAX 10 UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOI XHUMHUH B ap.



DopMBbI KOHTPOJIA

Dopmuposanue HKT-komnemenmuocmu ooyuaromuxcs

YyeHuK HayuuTCs:

- UCTOJIb30BATh Pa3Hble IPUEMBI MOMCKAa HHPOPMAIIMK Ha IEPCOHATILHOM KOMIBIOTEPE B 00pa30BaTeIbHOM MPOCTPAHCTBE C UCIIOIB30BAaHUEM 000PY10BaHUS
u¢poBOi 1abopaTopuH;

- HCIIOJIb30BaTh Pa3IMYHbIe CIIOCOOBI XpaHEHUS U BU3YyalIu3allii HHPOPMAaLIUY, B TOM YUCIIe, B Tpaduyeckoit hopme

DopmuposanueKoMnemeHmHOCIU 8 0ONACIU ONbIMHO-IKCREPUMEHMATILHON U NPOEKMHOIUL Oesme/IbHOCIU

YueHnuk HAYUUTCA IJIAHUPOBATH U BBIIIOJIHATH yqe6Hoe HCCICA0OBAHUEC U y‘le6HLII71 ITPOCKT, UCIIOJIb3YyA O6OPYIIOBaHI/Ie, MoJ€JIn, METObI, IIPUCMBbI, AACKBATHBIC
uccienyeMoi mpoodieme.

YueHuk MOJIY4YUT BO3MOXHOCTb HAYUYUTHCSA CAMOCTOATCIIbBHO 3aAyMbIBATh, IJIAHUPOBATb W BBLIIIOJIHATH yqe6Hoe HUCCIICOOBAHUC, y‘ICGHBII\/'I n COHHaJIBHBIﬁ
ITPOCKT I10 eCTCCTBeHHOHay‘IHOﬁ HaIllpaBJICHHOCTH.

Yuem pesynomamoe eéneypounoii oeamenvnocmu

Dopmbl U NEPUOOUUHOCHL KOHMPOIIS

Bxoonoti konmponie IPOBOANTCS B Havasie y4eOHOro roja JJ1sl MpOBEPKH HaYaIbHBIX3HAHUI U YMEHUH 00yJarOIiXCsL.

Texywuii KOHmMpPOIbL TPOBOIAUTCS HA KAXKIOM 3aHATHH B (POpMeE IeJarornieckoroHaoIroIeHuSI.

Tecmogblii KOHMPOIbL OCYIIECTBIISETCS IO OKOHYAHWN U3Y4EHUs KX I0r0 pa3iena.

IIpomedxcymounas ammecmayusi IPOBOAUTCS B KOHIIE y4eOHOro rosia B popMe 3aIIUThl IPOEKTa,03BONISET MMPOBECTH aHAIN3 PE3YJIBTATUBHOCTH OCBOCHHS
00Yy4arOIMMHCS OCHOB OIBITHO-IKCIIEPUMEHTAIBHON U MIPOEKTHOM EATETbHOCTH JAHHOTO Kypca BHEYPOUHOU AEATENbHOCTH « DKCIIEPUMEHTAIBHAS XUMHSD».

Kpumepuu ouenku pe3yiomamoe 0c60eHUA RPOZPAMMbL Kypca

Pabora oOyuaronmmxcst OIEHHMBAETCS MO TPEXYPOBHEBOH INKajle, MpeAIoararolieiHaIndie CIeAyOIMNX ypOBHEH OCBOSHHUS MPOrpaMMHOI0 MaTepuaa:
BBICOKH, CPETHUMN, HU3KHII.

Bbicokmii ypoBeHb: 00ydJaromMiics AEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 0Opa30BaTENbHOW AEATEIBHOCTH, IMPOSBISET
WHUIMATHBY, HE MPOITYCKAaeT 3aHATHs 0€3 YBaKUTEIBbHOW NPHYMHBI, JEMOHCTPUPYET BBICOKMH YPOBEHb 3HAHUM M KOMIIETEHIHI, BIafeeT Ha BBICOKOM
TBOPYECKOM YPOBHE IPUOOPETEHHBIMH B X0/1€ M3y4CHHS IPOrPAMMBbl YMEHHSIMUA U HABBIKAMU;

Cpennuii ypoBeHb: 0Oy4YarOIIMKCS JEMOHCTPUPYET OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTH B 0Opa30BATENBbHOW JESTENbHOCTH, MPOSBISET XOPOIIUN
YpOBEHb 3HaHUN U KOMIIETEHUUI; NHULIUATUBBI HE TPOSIBIIET, HO CIOCOOEH MOAIEPKUBATH HHULIMATOPA B IIPEUIaraéMoM I0J€ AEATENbHOCTH, B JOCTATOYHOMN
CTEINEeHHU BJIa/ICET MOIYYaeMbIMU B X0J1€ U3Y4EHUS IPOrpaMMbl YMEHUSMHU U HaBBIKAMU;

Huskuii ypoBeHb: 00ydaromumiicss AEMOHCTPUPYET HEJOCTATOUYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00Pa30BATEIbHOM IEATEILHOCTH, MOCEIIAeT
3aHATHA OT Caydasl K CIIy4ar0, IIOKa3bIBA€T yIOBJIETBOPUTENbHBIN YPOBEHb 3HAHUN M KOMIIETEHLUH, B LIEJIOM CJIa00 BJIaJEeT MOJy4aeMbIMU B XOJI€ U3YUEHUS
MPOrpaMMbl YMEHHUSIMU U HAaBBIKAMH.

®opMBbI pe3yJIbTATOB 0CBOCHMS MPOrPaMMbl BHEYPOUHOI e TeIbHOCTH:

1. OTmeTka ypoBHS JOCTHKEHHMI 00y4aroIerocs B IUCTE MeJarornuecKoro HadoAeHNs;

2. 3anmcu B )KypHaJe yuéTa 0 pe3yIbTaTUBHOCTH Y4acTHsl O0YYAIOUIMXCSl B MEPOIIPHUSTUSAX PA3HOTO BUJIA U YPOBHS (IUIIIOM, TPaMoTa, OJIaro1apHOCTb,
JIPYTOE);

3. 3amucH B KypHase yuéTa 00 y4aCTHU B BBIC3IHBIX MEPOIPUSTHUSX.

3. KAVIEHJIAPHO-TEMATHYECKOE IINIAHUPOBAHHUE
BHeYpOuHOii nessiTenbHOCTH «XXUMMSI» - 8 kiace (34 yaca)
€ YKa3aHHEeM UCI0JIb30BaHus 000pyaoBaHus UM poBoii 1adopaTopuu



«Touka pocra»

Ne Tema 3anaTus IInanupyemsie pe3yabTaThl Kou-Bo HJara |Hndopmany MHMcenonb3oBanue
n/n Mpeametnbie VY] JInunoctubie VY] MeTanpeamMeTHbIe vacos HOHHast o0Gopynosanus
YV noagepxkka  «Touka pocta»
y4eOHUK Py
osumuc I'E.
, Denvoman
D.r.
Xumust:
8 KII.
Paznen 1. OcHOBBIIKCIIEPUMEHTAIBHON XuMuH(22 1)

1. | Beoonwuii uncmpykmasyic no Th Hatb TIOHSITHE o | 1.MotuBanus Hay4eHus K. VY. 1 81 TexHuka
XWUMHs — HayKa DKCTIepUMEHTaJIbHASsI. npenMere XUMHUH. | TIPEIMETY XUMHUSI 1. Pazpemenne 0e30macHOCTH B
P Cdopmuposath 2.Pa3BuBaTh 4yBCTBO KOH(IIUKTa KaOHWHeTe XUMHH
JlemoncmpayuonHulii IKCnepumenm NepBOHAYAIIbHbIC TOPIOCTH 33 POCCHICKYI0  2.YTIpaBieHHe nentpa «Touka

M1, NpeCTaBIICHUS: XUMHYECKYIO HaYKy TIOBEICHUEM NTApTHEPA Pocray.
O3Haxomnenue ¢ nabopamopuvim | a) O BEIIECTBE, a Takke O | 3.HpaBcTBeHHO- ILYY /. 3HAKOMCTBO C
obopyoosanuem; npuémol 0e30nacHoli | TPOCTBIX U CIOXKHBIX | STHYECKOE OLIEHUBAHUE 1. ®opMHUpOBaHUE 000py/10BaHHUEM.
pabdomul ¢ HuMm. BEILIECTBaX; TO3HABATENHLHOM LIENTH
0) HauaTh (HOPMHPOBATH e  CumBOIBI
YMEHHE XapaKTepU30BaTh XUMHYECKUX
BEIIIECTBA, UCIOIB3YS JUIS JJIEMEHTOB
9TOro Hx (U3MYECKUue o  Xumuueckue
CBOIICTBA. (bopmyIisl
e  TepMuHbl
e AHamm3 u
CHHTE3
P.YVYA.
1. Ilenemnonaranue u
TUTAHUPOBaHHE.

2. | Ilpakmuueckas padoma Ne 1 ‘YMeHune noas30BaThCs JlaTunk
«Ilpasuna mexnuku 6e3onacnocmu npu | HarpeBaTEIbHBIMHU TeMIIepaTyphI
pabome c nabopamopnvim npudopamu (TepMoTIapHEIii),
obopyoosanuem. Uzyuenue cmpoenus
HAaMenI CIIUPTOBKA

3. | Mero/pl MO3HAHUS B XUMHU. DKCTIEPH- Wcmnonp3oBanue s 1. MotuBanys Hay4eHUst K. YV . 1 82 Jatumnk
MCHTaJIbHBIC OCHOBBI XUMHH MO3HAHHUS OKPYKAOIIETO NPEaAMETY XUMHUS 1. Pazpenienue TEMIICPATYPHI
JlaGoparopuelii onpirT Nel. MHPA PA3IUYHBIX 2.Pa3BuBaTh 9yBCTBO KOH(JIMKTA (TepMonapHbIii),
PaccMoTpeHHe BelecTB ¢ Pa3IMYHBIMK | METOJIOB (HalItoieH e, TOPIOCTH 3a POCCHICKyI0 2. YTIpaBIcHHE CIIUPTOBKA

¢puznueckumm cpoiictBamMu
(Menb, Kesie30, IMHK, cepa, BoOa,
XJIOPU/ HATPHA

H3MepeHHe, OIbIT,
9KCIIEPHMEHT,
MOJIEIIMPOBAHUE U JIP.)

XHUMHYECKYIO HAyKy
3.HpascTBeHHO-
9THYECKOE OLICHUBAHUE

TIOBEJICHUEM TTapTHEpa
ILYYA.
1. ®opmupoBaHue




TP

CcdopmupoBats

IMO3HABATEILHOMI Oeim

Jabopamopnwtit ontm Ne 2 «/]o kakoii | TIEpBOHAYATILHBIE e Anammzu
memnepamypovl MOX}CHO Hazpemvb eeuje- | NPCICTABICHUI: O CHHTE3
cmeo?» METO/IaX HaOJFO/ICHHE U P.YVI.
SKCIIEPUMEHT 1.llenenonaranue u
TUTAaHAPOBAHHE.
MeTobI TO3HAHUS B XUMHU. JlaTunk
DKCIIEPUMEHTAIHHBIC OCHOBBI XUMUHU TeMIIepaTypsl
P . IJIATUHOBBIM,
,E!QQQRQTQQHB{‘H OnEeIT Ne3. TepMoMeTp,
H3yyenue cBONMCTB BelIeCTB:
3JIEKTPUYECKast
HarpeBaHHe BOJIbl, HATPEeBaHHe OKCH/A
xpemuus (1V). TUTATKa
Jlabopamopnutii onvim Ne 4.
«H3mepenue memnepamypol Kunenus
800bl C HOMOWBIO OAMUUKA
memnepamypul U mepmomempa,
Mertoapl TO3HAHUS B XUMUH. ﬂaTlII/IK
SKCHepI/IMCHTaJ'ILHbIC OCHOBbI XUMHUHU TeMHepaTypBI
P (TepmorapHbIii)
Jlabopamopnutii onvim Ne 5.
«Onpeoenenue memnepamypul
NaenenuA u KpUCMAanNau3auuu
Memannay
IIepBoHauanbHble XUMUUECKHE NOHATHA. | [lo3HakoMuUTH yu-cs ¢ 1. opmupoBanue K.YY/. 83 Peaxtussl u
YucTele BEIIECTBA U CMECH 71a00paTOPHBIM HHTEpEca K HOBOMY 1. [Inanuposanue XUMHYECKOC
000pyIOBaHUEM, NPEIMETY. TIPAaKTHYECKOH PabOThI obopynoBaHue
npreMaMu 0OpaIieHs ¢ 0 TIPEAMETY
/i 2 HIM. 2.YnpagieHue
Hccneoosanue dusuueckux u | PaccMOTpETH paBmIa MOBEZICHUEM
XUmMuueckKkux ceoiicme npupoonblx TEXHUKHU OE€30IIACHOCTH B ImapTHepa.
eeuwjecme (U36eCHHAKOS). KaOUHEeTe XUMUN ILYYA.
1. ®opmupoBaHue
MO3HABaTEILHOU 1IEIN
e  TepMuHbl
e AHamm3u
CHHTE3
P.YYA.
1.Ilenemonaranve u
TUTAHUPOBaHHE.
Yuctele BemecTBa U cMecH. CIoCcOOBI Hcnonw3oBanue ais ®opmupopanue uatepeca K.YV 84 PeakTuBHI 1
pazaeneHus cMeceil: AeCTBUE MarHUTOM, TIO3HAHUS OKPYKarOIIEro K HOBOMY IIPEAMETY DopMHpPOBaHHE XUMHYECKOE
oTCTanBaHue, (PUIBTPOBAHME, MHpPa PA3IAIHBIX yMeHuUs paboTath B obopynoBaHue

BBINIAPUBAHKE, KPUCTAIUTA3ALHS,
JIMCTUIUTSIISAL

TP

Jlabopamopuwtit onvim Ne 7. Pazdenenue

METOZIOB (HaOJFO/ICHYIE,
M3MEPEHHE, OIIBIT,
AKCIECPUMEHT,
MOJICIIMPOBAHUE U JIP.)

napax, OTBe4aTb Ha
BOIPOCHI YUUTCIIA,
YMEHHC UCIIOJIB30BaTh
XI/IMI/I‘ICCKI/Iﬁ SA3BIK
LYV,




cmecu Jicene3nblx ONUIoK U cepul ¢
nOMOWBIO MazHumMaA.

Jabopamopubiit onoim No§,
Ilpuzomoenenue u pazoenenue cmecu
Jicenesa u cepul, pazoenenue cmecu
Heghmu u 600bl (pacmumenbHo20 Macia

dopMupoBaHUE
YMCHUS HaOJFOIaTh,
JieTIaTh BBIBOJBI TIPH
TIPOBE/ICHHH OIIBITOB,
yMeHHs paboTaTh ¢
KHUTON

u 600b1). P.YVI
1.1lenenonaranue u
TUTAaHUPOBAHHE.

8. | Ilpakxmuueckas pavoma Ne 2. Hcnone3oBanue ®opmuposanue uatepeca K.YV 85 PeakTuBbl 1
Oenadenue HagvlKamu pazoeneHus MPaKTUYECKUX U K HOBOMY MpeMETY DopMupoBaHKE XUMHUUYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: n1abopaTopHBIX padoT, yMeHus: paboTaTth B oGopynoBanue
omcmaueanue, puavmposanue, HECJIOKHBIX napax.
ebInapueanue, Kpucmaiiu3auyus, 9KCIIEPUMEHTOB IS ILYY .
oucmunnayus (nepeconka). JIOKa3aTenbCTBA dopmupoBaHue
P BBIIBUTAEMBIX YMEHHSI  HaOJo/IaTh,

TPEIOJIOKECHHH; JICNIaTh BBIBOJIBI MTPH

OIMHUCaHUEC PE3YIILTATOB IMPOBEACHNH OIIBITOB.

9THX paboT P.YVI.
YMmenue
XapaKkTepu3oBaTh
CYLUIHOCTb  IOHSTHH
YHUCThIC BE€UIECTBA U
CMECH M  CHOCOOBI
paszeneHus cmeceit

9. | Du3HYCCKHUEC M XUMHUCCKHC SBICHHSL. T03HAKOMHUTBCS C 1.MoruBaims vaydenns K.YV, 86 PeakTussl 1
P BOKHEUILIMMH XUM. HpeAMETY XUMUS] 1. Paspemenne XUMHUYECKOE
Hemoncmpayuonnwtii sxcnepumenm Ne MOHATHAMHU: 2.Pa3BuBaTH 4yBCTBO KOH(JIMKTA obopymoBanue,/la
2. «Botoenenue u noziouienue menja — (bngﬂqecmxle u TOPJOCTH 3a poccnﬁc[(y}o 2.praBHeHI/Ie TYMK TEeMIICpa-
RPU3HAK XUMUYECKOU peakyuu» XUMUYECKUE ABJICHUA, XAMHYCCKYIO0 HAyKy IIOBCACHUEM TYpHBI
Jlabopamopubiii onvim Ne9. XUMMYECKas PeaKLus; 3.HpascTBeHHo- napTHepa. UIATHHOBBIH
Ilpumepul pusuueckux agnenuit: YMEHHUE OTIMYATH STHUYECKOE OIICHIBAHHE ILYVY .
ceubanue cmeKknAHHOU mpyoKu, XUMHUYECKHE PEAKIMHI OT 1. ®opmupoBaHue
Kunsauenue 600bl, niasnenue napagund. | GU3HIECKUX SBICHUM MIO3HABATEIbHON LIEH
Jabopamopuutit onoun No]0 e XWUMHYECKHE
Ilpumepovl Xumuueckux A6neHulL: hopmybt
20penue opesecuHsl, 83aumooelicmaue e  Tepmunsl
MPAMOpPA ¢ CONAHOU KUCT0MOIl. P.YVI.

1. llenenonaranue u
TUTAHUPOBaHHE.

10. | AToMBI U MOJNEKYNbI, MOHBL BemiectBa | YMeHue 1. MoTuBanys Hay4YeHUst K.YVYI. 87, 88 Jatunk Temnepa-
MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOI'O | XapaKTEepHU30BaATh NpeaMETy XUMHUs. 1. Paspemienne TYpBI IIaTUHO-
cTpoeHus. Kpucraminueckue pereTku. KPHCTAJUIMYECKHE 2. Pa3BuBaTh 4yBCTBO KOH(IMKTa BBIi1, TaTYUK TEM-
TP /lemoncmpayuonnsiii onsim Ne 3. pEIICTKH. TOpPAOCTH 32 2.YupasneHue [IepaTypeITEPMO-
«Temnepamypa niaenenus eeuiecms ¢ POCCHICKYIO.XMMHYECKY ~ TIOBEJICHHEM HapHbIA
PA3HBIMU MURAMU KPUCMALIUYECKUX 10 HAyKy HapTHEPA.

3. HpaBcTBEHHO- ILYVY .

pemémor»

ITHUYCCKOC OLICHNBAHUC.

1. ®opMupoBaHue




[MO3HABATEIHLHOM LIEIH.
CHMBOJIEI
XAMHUYECKHAX
3JIEMEHTOB.
XHAMHYECKHE
thopmyb

TepMUHBL

P.YV].
1.CaMmocTOsATEIHLHO
aJIEKBaTHO OI[€HHUBATh
MPaBUILHOCTh
BBIIIOIHEHHUS JEHCTBUS
U BHOCHUTH
HEOOXOIUMEIE
KOPPEKTHBEI B
HCITONIHEHHE KaK I10

X0y €ro peajn3alnum,
TaK U B KOHIIE
JIEHCTBUA.

11. | Ipocteie U CIOXHBIE BEIllECTBA. | YMeHUe 1. MotuBanus Hay4eHHs K.YY. 89,10 PeaktuBsl u
XUMU4ecKUd  3JeMeHT. XUMHUYECKUU | XapaKTepU30BaTh NIPEAMETY XUMHS 1. ApryMeHTHpOBaTh XAMUUYECKOE
3Hak. [IpocTeie BemlecTBa: MeTaUIbl U | Ba)KHEWIIHME XUMHUYECKHE | 2.Pa3BHBaTh YyBCTBO CBOIO ITO3UIIMIO 1 obopynoBaHue
HEMeETaJlJIbL. MOHATUA: XUMUYECKUN TOPZIOCTH 332 POCCUICKYIO KOOPAMHUPOBATH €€ C

JJIEMEHT, KIaCCUHUKALUS | XHUMHIECKYIO HAYKY NO3UIMAMH TapTHEPOB
P BEIIIECTB (Ha MPOCTHIE U 3.HpascTBeHHO- B COTPYAHUYECTBE IIPU
Jlabopamopnutii onvim Nel 1. CIIO’KHBIE BEIIECTBA). STHYECKOE OLICHMBAaHHUE BbIpabOTKE 00LIEro
3HaKomcmeo ¢ oopazyamu npoCHIbIX peLICHus B
sewiecme: Memanioe U HemMemasios. COBMECTHOM
Onucanue ceoiicme. ACATEILHOCTH.
ILYVY .
JaGopaTOpHLLii oupIT Ne12 L Yweriie
H3yyeHue 00pa310B MeTAIIOB H OPHCHTHPOBATLCA Ha
pa3HooOpasue
HEMeTAJJIOB (cepbl, JKeJie3a,
CIOCO0OB penIeHHs
allOMHUHUs, rpadguTa, Meau 4 ap.). samau
2. YcTaHaB/IMBaTh
TIPUIHHHO-
CIICZICTBEHHBIC CBSI3ML
P.YYA.
1. llenenonaranue u
TUTAHUPOBaHHE.

12. | CrmoxHbIE BEIIECTBa MX COCTaB U YMmeHne 1. MoTuBamsi HayIeHUs K.YVYA. 811, 12 Peaxtussl 1
CBOWCTBA. XapaKTepU30BaTh MPEAMETY XUMUSA 1. Pa3pe]]_[eHI/Ie XUMHUYECKOC
TP BaxkHele xummdeckue | 2-HpaBcTBeHHO- KOH(IHKTA obopynoBaHue
Jabopamopnutit onvim Ne 13. OHSTHS: 3THYECKOE OIICHUBAHUE. 2.Ympasienne [pubop s
3naxomcmeo ¢ 06pa3uamu CJLOHCHBIX XAMHYICCKUA JJICMCHT, MOBEACHNCM MAPTHEPA OIIBITOB C
seuecme, MUHEPanNo8 u 20PHBIX NOpoo. TPOCTOE U CTI0JKHOE ILYY]. JNCKTPUICCKUM
Onucanue ceoiicme. BEIIECTBO. 1. ®opmupoBaHue TOKOM

YMmenue MO3HABATENbHOM LENH:

ﬂemoucmpauuouublﬁ IKcnepumernm No

XapaKTCPU30BaATh

CHUMBOJIBI




4. «Paznoxcenue 600bl I1eKMPULECKUM OCHOBHBIC 3aKOHBI XMUMHUYECKUX
mMoKoM» XVMUH: 3aKOH JJIEMEHTOB;
Jla ATOPHBLI onbIT Nold. MOCTOSHCTBA COCTaBa XHAMHYECKHE
HcnbiTanue TBEpIOCTH BelIECTB ¢ BEILECTB. opmymsr;
nomMompio Kowtekuuu «Ilkana TEPMHHBL.
TBEPIOCTH. P.YYA.
1.1lenenonaranue u
IUITAHUPOBaHKE
13. | ®opmynsl CJIOKHBIX BEILECTB. | YMEHHeE 1. MotuBalys Hay4eHus K.YV . 813, 814 | PeakTHBHI U
KauecTBeHHBII M KOJIMYECTBEHHBIN | XapaKTEPHU30BATh NpenMeTy XUMHUS 1. Pazpenienve XHUMUYECKOe
COCTaB BECILIECTBA. TIOHSATHS 00 2. HpaBcTBeHHO- KOH(IHKTa 00opyioBaHue,
P OTHOCHUTEJILHON aTOMHOK ATUYECKOE OLICHUBAHUE. 2.praBﬂeHI/I€ JJIEKTPOHHBIC
ﬂejnoucmpauuoyyblﬁ IKcnepumenm No u MOJ'IeKyJ'IHpHOﬁ mMaccax. TMOBEACHNUEM NIapTHEPA BECHI
5. «Paznocenue 0cHO6H020 YMeHHe paccunThiBaTh ILYY .
kapoonama medu (1) (manaxuma)» OTHOCHUTCIIbHYIO 1. opmHupoOBaHHe
MOJIEKYJIIPHYIO Maccy. MO3HABaTENbHOM IIeJTN
e  CuMBOIBI
XUMHUYECCKUX
3JIEMEHTOB
e  XuUMHUYECKHE
(hopmybl
P.YV .
1. llenemnonaranue u
IUIAHUPOBaHUE
14. | ®opmyms CITOKHBIX BEIIECTB. | YMEHHUE BHIYUCIISATD: 1. MoTuBaus HaAy4eHus K.YV, 815, 816
KauecTBeHHbIi u KOJIMYECTBEHHBIN | MACCOBYIO JOJIO NPpEAMETY XUMUSL 1. Pazpenienue
COCTaB BEILIECTBA. XMMHYECKOT0 3JIEMEHTa 2. HpaBcTBeHHO- KOH(JIMKTA
1o (hopMyJie COeMMHEHNsT | STHYECKOE OLICHUBaHNE 2.Y1paBneHue
Omnpenenenue MIOBEJICHUEM NapTHEpa
aJIeKBaTHBIX CITIOCOOOB ILYVY .
pereHus yueOHO 1. DopMupOBaHHE
3aJ1a4d Ha OCHOBE TI03HABATENbHOM LIENH
3aJlJaHHBIX AITOPUTMOB e  CumBombl
XHUMHUYECKIX
3JIEMEHTOB
e  XuMHUECKHE
hopmybt
e  TepMuHbI
P.YY].
1. llenenonaranue u
TUTAaHUPOBAHNE
15. | ®opmynsl CIOKHBIX BemiecTB. HasBanus | YMeHHe onpenensiTb 1. MotuBanus Hay4eHUs K.YVYI. 815, 816, | PeakTuBH I
CIIOKHBIX BEIIECTB. PEaKTUBBL. DTUKETKH. | BAJIEHTHOCTh M 3HAUYEHHUE NPEaAMETY XUMHUS 1. Pazpenienue 817 XUMHYECKOC
P BaJICHTHOCTH HEKOTOPBIX 2.Pa3BuBaTh 4yBCTBO KOH(IMKTa obopynoBaHue
XUMMYECKHX JJIEMEHTOB; | TOPJOCTH 33 POCCUMCKYO  2.YTIPaBIECHHE
Ha3bIBaTh OMHApHBIE XUMHYECKYIO HAyKy TIOBEJICHUEM
COEJTMHEHUSL. 3.HpaBcTBEeHHO- napTHepa.
3THYECKOE OLICHUBAHUE ILYY].

YMmenue onpenensiTs




aJIEKBaTHBIE CIIOCOOBI
penieHus yueOHOIH
3a/1ay¥ Ha OCHOBE
3aJaHHBIX
AITOPUTMOB.

P.YVYA.
1.1lenenonaranue u
TUTAHUPOBAHKE

16.

I'pymnnsl XxpaHeHHs peakTUBOB. Y CIIOBUSA
XpaHEeHHs U UCIOIb30BAHNUS.
P

‘VYMeHHe coCTaBIISITh
(hopMyIbl OMHAPHBIX
COEIUHEHUI T10
W3BECTHOM BAJIEHTHOCTH
3JIEMEHTOB.

YMeHue BhICTpanBaTh
COOCTBEHHOE IIEIOCTHOE
MHPOBO33pEHHE:
0CO3HAaBaTh MOTPEOHOCTh
Y TOTOBHOCTBK
camM000pa30BaHHIO.

K.YV,

YMenue
CaMOCTOSITEIILHO
OpPTaHN30BbIBAThH
y4eOHoe
B3aMMO/ICHCTBHE B
rpyIe.

ILYVY .

Ymenue
peoOpa3oBhIBAThH
nuHpopmMaIo m
OJTHOT'O BUA B
JIPYTOM.

P.YV .

YMeHue  cocTaBisTh
UIaH perieHus
MpoOIEMBI.

PeakTHBEI B
XUMHUECKOE
obopynoBaHHe

17.

3aKOH COXpaHEHHs Macchl BELIECTB.

P

Jemoncmpayuonnstit Ixcnepumenm Ne
6. «3aKOH COXPAHEHUA MACCHI BEULECHIE)

YmMmenue
XapaKTepu30BaTh
OCHOBHBI€E 3aKOHBI
XAMUH:

COXpaHEHHS MACCHI
BEIIECTB;

TIOHUMATBH €T0 CYIITHOCTh
¥ 3HaYeHUE

Pa3BuBath 4yBCTBO
TOPAOCTH 32 POCCUICKYIO
XMMUYECKYIO HAyKy

K.YV/.

YMenue
CaMOCTOSITEIILHO
OpTaHI30BbIBATH
y4eOHoe
B3aHUMOJICHCTBYUE B
TpyIIIe.

ILYVY .

YMmenue
peoOpa3oBEIBATH
HHPOPMAITHIO m
OIHOT'O BHA B
JIPYTOi.

P.YVI.

‘YMeHune cocTaBIISITh
TUTaH PEIIeHUs
poOIEMBL.

8§19

Beckl anextpon-
HbIE

18.

XUMHUYECKHUE MPEBPALLEHUS. XUMUUECKHE
peaxmmu.

P

JladopaTopHblii onpiT Nel

IIpusHaky MNpPOTeKaHUs] XUMHUYECKHX
peaxkuuii: HarpeBaHue MeTHOM
MPOBOJIOKH; B3aUMO/IelicTBHE PACTBO-

YMmenune
XapaKTepH30BaTh
OCHOBHBI€ ITOJIO)KEHHS
ATOMHO-MOJIEKYIISIPHOTO
Y4€HUs1, TOHUMATh €ro
3Ha4YCHUE

YwMmenne chopMUpOBaTh Y
yyammxcs yaeObHo-
MO3HABATENbHBII HHTEPEC
K HOBOMY y4eOHOMY
MaTepuary u crocodam
peLIeHUsI HOBOM 4aCTHOM
331291

K.YY].

1. Ymenne
(hopmymTHpoOBaTH
COOCTBEeHHOE MHEHHE
¥ TIO3HILIHIO;
2.YMeHHe yIUThIBaTh
pa3Hble MHEHHS U
MHTEPECH 1

8§20

PeakTuBEI B
XAMHYECKOE
obopynoBaHue




POB €IKOro HATpa M XJIOpHAA MeIu;
B3aNMO/IeliCTBHE PACTBOPOB YKCYCHOI
KHCJIOTBI M THAPOKAPOOHATA HATPHSA.

000CHOBBIBATH
COOCTBEHHYIO
TTO3HUIIMIO.

ILYY .

1. Ymenue
HCIIONB30BaTh
3HAKOBO-
CHUMBOJINYECKHE
CpEJICTBA, B TOM YHCIIE
MOJIENH U CXEMBI IS
pelienwus 3a/1ay;
P.YVI.

1.YMmenne
CaMOCTOSATENBLHO
aJIeKBAaTHO OLIEHUBATH
MPaBHILHOCTh
BBINIOJIHEHUS IEACTBUS
U BHOCUTH
HEOOXOMMBIE
KOPPEKTHUBBI B
HCIIOJHEHHUE KaK I10
XOJIy €0 peaTU3aIliH,
TaK ¥ B KOHIIE

JEUCTBUA.
19. | Xumuueckue ypaBHEHHUSL. YMEHHUE COCTABJISTh 1. YMmenue K.YY/. 820
BrinonHenne TpeHUPOBOYHBIX OPHEHTHPOBATHCS Ha 1. Ymenue:

YIPaXXHEHU 110 COCTaBICHUIO
YPaBHEHUI XUMHUYECKUX PEAKLUI

YpaBHECHHUS XUM.
peaxkuuil.

NOHUMAaHHe TPHYUH
ycrexa B yueOHOU
JeATEILHOCTH

* CTPOHTH MOHSATHBIC
JUIA TapTHepa
BBICKA3bIBaHU,
YUUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHUIUT, a YTO HET;

* 3aJ71aBaTh BOIIPOCEHI,
* KOHTPOJIHPOBAThH
JICHCTBUS IapTHEpA.
ILYVY].

YMmenue:

* OCYILIECTBIISITH
aHaJIN3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTAaBIIEHHE LIETIOr0
W3 JacTeH.

P.YV].

YMmenus:
1.OcymecTBIsTh




HUTOTOBBIN K
TIOIIATOBBIA KOHTPOITH
IO PE3yINIbTaTYy;

2. AzleKBaTHO
BOCIIPHHUAMATH OIICHKY
YUUTEIIS;

3. Paznuuats criocob u
pe3ynbTaT ASUCTBUS

20. | Tumbl XAMUYECKHUX PeaKIuit yMEHHE onpenenath | 1. YMenue K.YV/. 821 PeakTuBbl u
P peareHTBl W TIPOJIYKTHI | OPUEHTHPOBATHCS Ha YMenue XUMHYECKOE
mopHoli onotm NoIG. peaKkuuu, IMOHMMAHHUEC TMPUYHH CaMOCTOATEIILHO O60pyI[OBaHI/Ie
Tunet XUMUYECKUX peaxkyuil: | paccTaBlIATh ycrexa B yueOHOM OpPTaHU30BbIBAThH
paznoxcenue zuopoxcuoa meou (Il); | ko3hGUIHCHTH B NIeATEeTHHOCTH yueOHOE
e3aumooelicmeaue riceneza ¢ pacmeopom | ypaBHEHUSX PEAKIIUil Ha B3aMMO/ICHCTBHE B
xnopudoa meou (Il), e3aumoodeiicmeue | OCHOBE 3aKOHA rpyIIe.
okcuoa meou (II) ¢ pacmeopom conanoll | COXpaHEHUS MaCChI ILYVY .
Kuciomael. BEIIECTB VYmMmenue
peoOpa3oBhIBAThH
nuHpopmMaIo m
OJIHOTO BHJIA B
JIPYTOM.
P.YVY/.
YMeHune cocTapisiTh
TUTaH PEIICHUs
pOOJIEMBIL.
21. | Tlogroroska k 'MA, BITP 1. 3akperuieHue 3HaHUK 1 | 1. Ymenue K.YV/. §1-21
pacYCTHBIX HABBIKOB y4- OPHUCHTHPOBATLCS Ha Ymenne
Cil. MOHUMAaHHUEe TMPUYIHH CaMOCTOSATENBHO
2. YMeHue peluaTh ycrexa B yueOHOH OpraHu30BBIBATH
THUIIOBBIC TIPUMEPBI IEATEIIBHOCTH yqe6ﬂoe
KOHTPOJIBHO- B3aMMOJICHCTBHE B
HM3MEPUTEITHHBIX rpyrie
MaTepHajoB ILYVY .
Ymenue:

* OCYIIIECTBIISATH
aHaJIN3 00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHHME IIETIOT0
W3 JacTeH.

P.YVI.

YMmenus:
1.OcymecTBIsTh
HUTOTOBBIN K
TIOIIATOBBIA KOHTPOITh
0 PE3yINbTaTYy;




2. AzleKkBaTHO
BOCIPUHHUMATD OLIEHKY
YUHUTEIIS,

3. Paznuuats criocob u
pe3yNbTaT ASUCTBUS

22. | TecToBbIii KOHTPOJIBL.«OCHOBBI YMeHue oBnafeHust ‘YMeHIe OLIeHUTh CBOU K.YV/.
IKCIIePHMEHTATBHOH XHMHI. HaBbIKAMH KOHTPOJIS M y4eOHBIE OCTIKEHUS Ymenue
OLIEHKH CBOEH CaMOCTOSITEITLHO
JeATeIIbHOCTH, YMEHHE OpraHn30BBIBATH
TIPEABUIETH BO3ZMOKHBIE y4eOHOe JIeHCTBHE.
TIOCTIE/ICTBUS CBOUX ILYVY .
JeficTBui YMmenue
peoOpa3oBLIBAThH
nHpopmMaro u3
OJTHOTO BUJIA B
JIpyToH.
P.YY .
YMeHue cocTaBiIATh
TUIaH pelIeHus]
POOIEMBI
Pazneun 2. [IpakTHKYM 10 H3Y4EeHHIO Ta30B: KUCJI0poaa u Bogopona (7 1)
23. | Kucnopoa. Peakuuu, UCIIONB3yeEMBIE Uil | YMEHUE YMmenue copmupoBatb y K.YV §22 PeakTuBeI 1
HIOJTY4YEeHUs KUCIIOPO/Ia B J1a00paTopuu XapaKTepH30BaTh yJaimxcsi yueOHo- 1. Ymenue XUMHYECKOE
P KHUCIIOPOJI KaK MO3HABAaTENbHBII HHTEpeC  (OPMYITHUPOBATH obopynoBaHue
Jemoncmpayuonnslii sakcnepumenm Ne | XUMHYECKHUH 3JIEMEHT U K HOBOMY y4eOHOMY cOOCTBEHHOE MHEHHUE
7. «Hoﬂyqeﬂue u coﬁupanue Kucﬂopooa IIPOCTOEC BEUIECTBO; Marepuainy u criocobam U IO3UIIUIO,

6 n1abopamopuu
U 3anoaHenue UM 2a30Mempa)

pacro3HaBaTh OIBITHBIM
IyTEM KUCIIOPOJ
Cobmronenre HOpM
NIOBE/ICHUS B
OKpY’Karollel cpene,
IPaBUJI 3J0POBOTO
o0pa3a JKU3HI

peLIeHus] HOBOW YaCTHOU
3aJa4u

2.YMeHue yUUTHIBATh
pa3Hble MHEHHS U
WHTEPECHI 1
000CHOBBIBATH
COOCTBEHHYIO
[TO3HLINIO.

ILYY .

1. Ymenne
HCIIOJIE30BATh
3HAKOBO-
CHMBOJINYECKHE
CpEJ/ICTBA, B TOM YHCJIe
MOJEINH U CXEMBI UL
pelieHus 3a/1a4;
P.YV .

1.Ymenne
CaMOCTOSTEIBHO
aJIEKBaTHO OLIEHUBATH
MPaBHILHOCTh
BBITIONTHEHUS IEHCTBYS
¥ BHOCHTD
HEOOXOIUMEIC

KOPPEKTHBEI B




HCIIOJIHCHHUEC KaK I10

XOJTy €TO peai3aliyy,
TaK ¥ B KOHIIE
24. | XuMHuecKue CBOMCTBA KUCIOPOA. YMeHne 00bICHUTD PasBuBaTh uyBCTBO K.YYI. 823,24 PeakTHBEI B
Oxcunpl CYIIHOCTb KpyroBOpoOTa TOPJIOCTH 33 POCCHICKYI0O ~ YMEHHE XUMHYECKOE
P KHCIIOpPO/ia B TIPHPOJIE, XUMHUYECKYIO HAYKY CaMOCTOSITEITHHO 06opyOBaHHe
Jabopamopuuiit onvim Nel7. NPUMEHEHHE KUCIIOPOAa, ®dopMupoBaHUE HHTEpeca  OPraHU30BBIBATH
«I'openue cepwt u gpocgpopa na 6o3oyxe YMETB COCTABJIATh K IPEAMETY y4ebHoe 5
u 6 Kucaopooe» ypaBHEHHS] XUMHYECKUX B3aMO/ICHICTBHUE B
Jabopamopuuiit onvim Nel8. peaximii, rpynmne.
«lopenue jceneza, medu, Maznus na XapaKTepU3YIOLIHX LYY,
6030yXe U 8 KUCIOPode» XMMHYECKHEe CBOHCTBA YMmenue
KHCIIOPOJT peoOpa3oBLIBAThH
. 019, Hcnons3oBanne HHpOPMAIHIO u3
Paccmompenue 06pasyos okcudos TIPAKTHICCKUX 1 ofuoro  Bhia B
(yenepoda (IV), s000poda, dpocdopa, n1abopaTopHBIX paboT, )clg)yrou.
Meou, Kanvyus, yHeeneza, KPemMHus). HECTIOKHBIX OPMHPOBAHHC
SKCIIEPUMEHTOB JIJIs YMEHUsI  HaOJIOaTh,
JIOKa3aTebCTBa JieNaTh BBIBOJBI ITPH
BbIIBUT'a€MBbIX IMPOBEACHNH OIIBITOB.
MIPEANOI0KEHUI;
OIMCAaHUE PE3YNBTATOB P.YY .
9THX paboT YMeHHe  COCTaBIIATh
TiaH pelieHus
po0IeMBbI
YMeHue pacno3HaBaTh
OITBITHBIM myTeM
KUCIIOPOJI, OIUCHIBATH
XMUMHUYECKHE PEaKIIUH,
HaOIIOHaEMBIE B XOH€E
JKCIIEPUMEHTA.
25. | TTogroroska k 'MA, BITP 1.3akperuieHue 3Hanuit 1 | 1. YMenue K.YY].
pacyeTHBIX HABBIKOB y4- | OPUEHTHPOBATHCS Ha Ymenne
CsL. MOHUMaHHE TPUYUH CaMOCTOSITEIIFHO
2. YMeHue peulath ycnexa B ydeOHoMH OpraHU30BbIBATH
THUIOBBIC MIPHUMEPHI JEATEIIbHOCTH yaebHOE
KOHTPOJIBHO- B3aMMOJEHCTBHE B
H3MEPHUTETBHBIX rpyrie
MaTepuaioB ILYVY .
YMeHue:

* OCYIIECTBIISITh
aHaIIN3 00BEKTOB C
BBIIEIICHAEM
CYIIECTBEHHBIX U
HECYIIECTBECHHBIX
TIPU3HAKOB;

* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO




M3 YacTew.

P.YVI.

YMmenus:
1.OcymiecTBIATh
HWTOTOBBIN K
TOIIATOBBIA KOHTPOITh
0 PE3yINIbTaTYy;

2. AleKBaTHO
BOCIIPHHUAMATh OICHKY
YUHUTEIS;

3. Paznuuats crioco6 u
pe3ynbTaT ASUCTBUS

26.

Bosnyx u ero cocras.
TP

/Jlemoncmpayuonnslii Ikcnepumenm Ne
8. «Onpeodenenue cocmasa 6030yxa»

YMmenue
XapaKTepU30BaTh COCTAB
BO3/IyXa

[puBeneHUE MPUMEDPOB,
noz00p apryMEeHTOB,
(dopmynupoBaHue
BBIBOIOB.

‘YMeHne o1ieHuBaThL CBOIO
IEeSITENLHOCTD U
MOCTYTIKH APYTUX JIIOAEH
C TOYKH 3PEHHUS
COXpaHEHUs

OKPY’KaroLLEH Cpenbl

K.YVJ.

1. YMmenue:

* CTPOUTH MOHSTHBIC
JUTS TTapTHEpa
BBICKA3bLIBAHMS,
YUYUTHIBAIOIINE, YTO
MapTHEp 3HACT U
BUJIUT, & UTO HET;

* 3a/1aBaTh BOIIPOCHI,
* KOHTPOJIHPOBATh
JIEWCTBUS apTHEPA.
ILYVY .

YmMmenue:

* OCYILIECTBIISITh
aHaiu3 00ObEKTOB C
BBIZIEJICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJICHHME IIEJIOT0
W3 YacTeH.

P.YVI.

YMmenus:
1.OcymecTBIsATH
HUTOTOBBIN K

MOLIAr OBBII KOHTPOJIb
IO PE3yINbTaTYy;

2. AleKBaTHO
BOCIIPHHHAMATH OIICHKY
YUUTEIIS,

3. Pazimuate cioco0 u
pe3yABTAT IESHCTBUSL

827

[Ipubop mis
olpeeNeHHs
cocTaBa BO3/iyXa

27.

Bonopon. Ilonydenne Bonopoaa. Mepsr
6€30MacHOCTH MpH paboTe C BOJOPOIOM.
IIpoBepka Ha uncrory. ['pemyunii ras.

P

YMmenune
XapaKTepH30BaTh
BOJIOPOIT KaK
XAMUYECKUH DJIEMEHT U

Ymenue chopMUpOBaTH
YCTOWYMBBIN yaeOHO-
MO3HABATENLHbIN HHTEPEC
K HOBBIM OOIIIMM

K.YVY].
YMmenune
CaMOCTOSITEIILHO
OpTaHI30BHIBATH

§28

PeakTHBEI 1
XUMHUYECKOE
obopynoBaHue




Jlemoncmpayuonnstit 3kcnepumenm Ne
9. «Ilonyuenue u cobupanue 8000pooa
6 nabopamopuu. Onvim Kagenouwa

MPOCTOE BEIIECTBO,
Ppacro3HaBaTh OMBITHBIM
MyTeM BOIOPOJ

crioco0aM perieHus 3a1a4

y4aeOHOe
B3aMMOJICUCTBHE B
TpyIIIe.

ILYVY .

YMmenue
peoOpa3oBEIBATh
nHpopmMarmIo 3
OJTHOTO BHJA B
JIpyToH.

P.YVY .

‘YMeHue cocTaBisiTh
TUTaH PEIICHUS

pOOJIEMBI.

28. | Xumuyeckue CBOliCTBa BOZIOpOJa. | YMEHHE COCTaBIATh PazButue BHyTpeHHEH K.YY/. 829 PeaktuBsl u
[Tpumenenwue. yYpaBHEHHMs peaxiuu, TIO3HITUY IIKOJbHUKA Ha 1. Ymenue: XUMHYECKOE
Hemoncmpayuounstii Ixcnepumenm Ne XapaKTepU3YIOLIUX YPOBHE IIOJIOKUTEIBHOIO0  * CTPOUTH IIOHATHBIC obopynoBaHue
10. «llonyuenue 6000poda peaxuyueii | XUMAYECKUE CBOKCTBA OTHOLICHUS K IIKOJIE, I mapTHepa
AIIOMUHUA CO CMEChIO cylbhama medu | BOIOPOJA, HA3bIBATDH MOHUMAaHUS BbICKa3bIBaHMS,

U X0puda Hampus» MPOAYKTHI peaKIuu HEOOXOTUMOCTH Y4EHHUS YYHUTBIBAIOLIXEC, YTO
TP Hcnons3oBanue dopMupoBaHUE UHTEpeca  TAPTHEP 3HACT U
Jemoncmpayuonnsiii sxcnepumenm Ne | NPAKTHIECKUX U K TpenMeTy BUIIMT, & 4TO HET,
11.3anumamenvuvie onvimel ¢ Ha60paTOpHBIX pa60T, ¢ 3aJ1aBaTb BOIIPOCHI;
6000p00OM: Nemaruwias damka, HECJIOXKHBIX * KOHTpOIHpOBAThH
83pulearouuecs ny3vipu, lemarnouiue OKCIIEPHUMEHTOB 151 JACUCTBUS IapTHEDPA.
MBLIbHbLE WAPUKL. TIOKA3aTENbCTBA ILYY].
BBIJIBUTAEMBIX Ymenue:
IIPEIIOI0KECHU; * OCYILLECTBJIATD
OITHCAaHHUE Pe3yTbTaTOB aHaJIn3 0OBEKTOB ¢
STHX paboT BBIIEIICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYILIECTBIISITH
CHHTE3 KaK
COCTaBJICHHE IIETIOTO
U3 4acTei.
P.YYA.
YMeHnust:
1.OcymecTBIsATH
WUTOrOBBIU U
MOLIATrOBBIA KOHTPOJIb
IO PE3YINbTaTYy;
2. AIEKBaTHO
BOCIIPHHHAMATH OIICHKY
YUUTEIIS;
3. PaznmmuaTts criocod u
pe3ysbTaT 1eHCTBHS

29. | TecTtoBbIii KOHTPOIB: «IIpakTHKYM MO YMeHue oBnaseHus ‘YMeHMe OLIeHUTh CBOU K.YV,

H3Y4YCHHIO Ta30B: KHCJI0POAA U HABBIKAMH KOHTPOJIS 1 yaeOHBIC TOCTIKEHUS Ymenue
BOJIOPOAAY. OIICHKHU CBOCH CaMOCTOSITEITHHO




JIESITeTHbHOCTH, YMCHHE
TIPEBHUICTH BO3MOKHBIC
IOCJIENCTBUS CBOUX
JIeNCTBUN

OpraHn30BbIBATH
yueOHOE JeHCTBE.
ILYYA.

YMmenue
peoOpa3oBEIBATh
nHpopmMarmo 3
OJIHOTO BUIA B
JIpyTroH.

P.YY .

‘YMeHune cocTaBIISITh
TUTaH PEIICHUS

poOIeMBbl
Pa3znen 3. [IpakTHKYM 10 H3Y4Y€HHIO CBOICTB BobI U pacTBopoB (5 )
30. | Boma. Mertojsl onpejiesieHus CocTaBa CobmroneHne HopM | 1.PasBurue Buyrpenneii K.YV 831, JlaT4uK 35eKTpo-
BOJIbI - AaHAJIU3 U CUHTE3. IIOBCACHUS B | MO3HUILMM IIKOJIBHHUKA HA COBepLHeHCTBOBaTL BOIIp. 1, MPOBOJHOCTH,
P OKpYy>KaroIen Cpelie, | ypOBHE IIOJIOKUTEIILHOrO ~ YMCHHC 4,5, 1npoBoit
Jlabopamopnutii onvim Ne 20. IIPaBUJI 3710POBOIO | OTHOILIEHHS K IIKOJIE, JIOTOBapUBaThCA U ctp.106 MUKPOCKOII
«Onpeoenenue 8000nP0BOOHOIL u | obpa3a *KHU3HH MTOHUMAaHUS MPUXOIUTH K O0IEMY
OUCHMUNIUPOBAHHOTL 800bL» HEOOXOTUMOCTH YUEHUS, pEIIeHNIO B
BBIPOKEHHOIO B COBMECTHOM
npeob1agaHuy yaeOHo- JesTeIbHOCTH
MMO3HABATEIbHBIX ILYY .
MOTHBOB U DopMHPOBaTh YMEHUE
MpEANOYTCHUHA IMPOBOAUTHL CpPaBHEHUEC
COLIMAIBHOTO C1I0co0a U KIacCU(PUKALUIO TI0
OLICHKH 3HaHU 3aJJaHHBIM KPUTEPHUIM
P.YY].
‘YMeHue yuuTeiBaTh
BbIJICTICHHBIE
YIUTEIIEM OPHEHTUPBI
IEUCTBUS B
HOBOM Y4e€OHOM
MaTepuae B
COTPYZIHUYECTBE C
yauTeneM
31. | ®dusuyeckue U XUMUYECKUE CBOMCTBA VYMenue VueoHo-ntosHaBatenbpuplii K.YV, 832, PeakTuBEl U
BOJIbL XapaKTeprU30BaTh HHTEPEC K HOBOMY Ymennue: TECThI, XUMHUYECKOE
P CBOWCTBA BOIBI yueGHOMY MaTepuany u * CTPOUTD IIOHATHBIC ctp. 109 | obGopynosanue
Jabopamopnotit onvim Ne21. (XuMHIecKHe CBOWCTBA crocobaM perreHus AUt mapTHepa
OKpacka unOuKamopoe 6 HelmpanbHOW | OCHOBHBIX KIIACCOB HOBOI1 YaCTHOI1 3a1a4H; BBICKa3bIBAHNS,

cpeoe

Jabopamopnoiii onsun Ne22.
Cpasnenue npod 600bl: 6000nP0OEOOHOII,

u3z 20p00CK020 OMKpbIMOo2o eéodoema.

HEOPTaHWIECKUX
BEIIECTB),
B3aUMOJEHCTBUE BOJBI C
OCHOBHBIMH U
KHCJIOTHBIMU OKCHIAMU,
COCTABIIATh yPaBHECHUS
XUMHYECKUX PEaKITHA,
XapaKTEPHBIX JIJISI BOMIBI

YUYHUTBIBAIOIINE, YTO
MapTHEP 3HACT U
BHJIUT, 4 YTO HET;

* 3a]1aBaTh BOMPOCHI;
* KOHTPOIIUPOBATH
JICHCTBUA MMapTHEPa
ILYVY].

YMmenue:

* OCYIIECTBIISTH




aHau3 00bEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIICCTBECHHBIX
TIPU3HAKOB;

* OCYILIECTBIIST
CHHTE3 KaK
COCTaBJIEHHE LIETIOr0
W3 YacTeH

P.YV].

YMmenus:
1.Ocy1iecTBIATh
HWTOTOBLIH U
TOIIATOBBIA KOHTPOJTh
O PE3yNIbTaTYy;

2. AIeKBaTHO
BOCIIPHHUAMATh OICHKY
YUHUTEIS;

3. Paznuuats criocob u
pe3yJIbTaT NEeUCTBYS

32. | Boga — pacrBoputesb. PacTBopbl. YMeHue naBath Pazsurue cniocoonoctn k- K.YVY/L 833, Jatunk
P oIpeieieHue OHATUS CaMOOILIEHKE Ha OCHOBE 1. Ymenue: BOIp. 5+ | TemmepaTyphl
Jlabopamopnutii onvim No 23, pacTBOPLI, BUIbI KpUTEpUS YCIECIIHOCTH ¢ CTPOMTH ITOHATHBIC TCCTHI, IUIATUHOBBIN
«Hquenue 3aeucumMocmu PpacTBOpOB, CBOMCTBa y‘le6H0ﬁ JACATCIIBHOCTHU AJ1s1 TIapTHEpa CTp. 113

PACMBOPUMOCIU 8eU{eCNEa Om
memnepamypol»

BOZBI KaK PaCTBOPUTEILS;

BBICKa3bIBaHU,
YUUTBHIBAIOIINE, YTO
MapTHep 3HaeT U
BHUIUT, a YTO HET;

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIeHCTBUS IapTHEpA.
ILYVY .

YmMmenue:

* OCYIIIECTBIISATH
aHaau3 00ObEKTOB C
BBIZIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIISTH
CHHTE3 KaK
COCTaBJICHHME IIETIOT0
W3 JacTeH.

P.YVI.

YMmenus:
1.OcymecTBIsTh
HUTOTOBBIN K
TIOIIATOBEI KOHTPOJIb
0 PE3yINbTaTYy;

2. AlexBaTHO




BOCIIPUHUMATD OLICHKY

YUUTENS;
3. Paznugats criocob u
pe3yNbTaT NEHCTBUS
33. | HaceiuieHHble u HeHacelmeHHble | [IpencraBnenue o 1.Pa3Butne BHyTpeHHEN K.YV, 834, [udposoit
pacTBOpBL. CYIIIHOCTH IpoLecca MO3HUIUY [IKOJIbHHKA Ha VYmenue Borp. 4, MHUKPOCKOII
P TIOJTY4€HMS KPUCTAJIJIOB YPOBHE ITOJIOKUTEIBHOI'O CaMOCTOSTCIIBHO 5, CTp.
Jlabopamopnutii onvim Ne 13 PacTBOPOB COJIEH OTHOIICHHUS K IIKOJIE, OpraHu30BbLIBATh 11
24.«Habnooenue 3a pocmom Ioxasate 3aBUCHMOCTB MTOHUMaHUS yuebHoe 3
KpUucmainunoe» PacTBOPUMOCTH OT HEOOXOIUMOCTH YUECHHUH, B3aNMO/JICHUCTBHUC B
TEMIIEPATYPHI BBIPa)KEHHOI'O B rpymme.
npeobialaHuK y4eOHO- ILYY .
MO3HABaTENbHBIX Ymenune
MOTHBOB U npeoOpa3oBbIBaTh
NPENOYTEHHI nHpopmMaIo 3
COIMaIBHOTO c1I0c00a OJTHOT'O BUza B
OIICHKH 3HaHUIA; JIPYTOIA.
2.®opMupoBaHHe P.YY/.
BBLIPAKEHHOM yCTOMUMBOM Y MEHHE COCTaBIIATH
y4eOHO-TIO3HABATENIbHON  TUJIaH PeIICHUs
MOTHUBAIH YUCHHUS. HIpOOIEMBI.
34. | Jlabopamopnutii onvim Ne 25. | Chopmuposath nousitius | OOPMUPOBAHKE K.YY/. 8§34 TlaTaux
«Hepecwmeuublﬁ pacmeopy <<pa36aBneHH1)n?1 Bblpa)KeHHOﬁ yCTOfI‘HdBOﬁ COBCpLHeHCTBOBaTI) IIOBTOD., TEMIIEPATYPBI
pacTBop», y4eOHO-TIO3HABATEIbHON ~ YMEHHE 3anaun 7, | MUIATHHOBBIH
«HACBILICHHBIN PacCTBOP», | MOTHBALUM YYECHHS. JIOrOBapHBAaThLCS U 8,9+
«TIEPECHILICHHBINA IIPUXO/IUTB K 00IIEMY TeCTHl,
pacTBop» PELICHUIO B crp. 117
COBMECTHOM
JEATEbHOCTH
ILYYA.

DopMUpPOBaTh YMEHUE
MPOBOJIUTH CPaBHEHUE
U KiaccupuKaimo 1mo
3aJlaHHBIM KPUTEPHAM
P.YY].

‘YMeHue yuuThiBaTh
BBIJICTICHHBIC
YIHUTEIIEM OPHEHTUPHI
IEUCTBUS B

HOBOM y4eOHOM
MaTepuane B
COTPYZIHHYECTBE C
yauTeneM




KAJIEHJIAPHO-TEMATUYECKOE ITJIAHUPOBAHMUE
BHEYPOYHOIi 1eATETbHOCTH «IKCIePUMEHTAIbHAs XuMus -9» - 9 kiacce (34 yaca)c

yKa3aHHeM HMCII0JIb30BAHUs 000pya0BaHus HU(PPOBOii 1adopaTopuu
«Touyka pocra»

Ne i/ Tema ypoka IInanupyemsie pe3yabTaTbl Kou-Bo Hara |Hudopmann| McnonanzoBanue
Ipenmernsie YY/I JImanocTHbIE MeTanpeaMeTHbIe 1acoB OHHas obopynoBamust
YV YV nomaepxkka | «Touka pocta»

y4eOHnKPyo

sumuc I'E. ,

Denvoman
@.I'". Xumust:
9xI1.
BeejieHue B Kypce «IKcnepuMeHTaJIbHAss XuMusi-9» (2 )

1 Beoonwviit uncmpykmaswc no Th Hatb TIOHSITHE o | 1.MortuBanus K. YY . 1 TexHuka
XUMHA — HayKa DKCIIEpUMEHTaIbHAsL. peaMeTe XUMUU. | HAYYECHUS 1. Pasperenue 0e30macHOCTH B
P CcdopmupoBats npenMeTy KOH(JIMKTA KabuHere
ﬂemoucmpauuonnblﬁ onvim Ne 1. MepBOHAYaJILHBIE XAMMUS 2.YmpapneHue XUMHH LIEHTpA
Osnaxkomnenue ¢ Jaadopamopuviv | TPEICTABICHHUS: 2.Pa3BuBaTh MOBEJICHUEM MapTHepa «Touka Poctay.
oﬁopyoogayueM; npuémol oezonachoil a) O BCILIECTBE, & TAKXE O | YyBCTBO ILYY/. 3HaKOMCTBO C
pabomui ¢ HUM. IOPOCTBIX M CJOXKHBIX | TOPAOCTH 32 1. @opMupoBaHUE 000pyIOBaHUEM

BEILIECTBaX; pOCCHICKYIO MO3HABATENLHOM 1IEITN
0) HayaTh (HOPMHPOBATH | XUMHYECKYIO e CuMBOJHBI
YMEHHE XapaKTepU30BaTh | HAYKY XUMHYECKHX
BEIIECTBA, UCNONb3ys A4 | 3. HpaBcTBeHHO- 3JIEMEHTOB
9TOro WX (U3MYEcKHe | FTHUECKOe o Xumuueckue
CBOICTBA. OLICHHBaHKe (opmyiist
e  TepMuHbI
e AHamm3 U
CHHTE3
P.YVI.
1.Ilenenonaranue u
TUIAHUPOBAHHE.

2. BxoagHoe TecTUpOBaHUE 110 1
TCOPETUICCKUM U
NMPAKTHYECKUM 3HAHUAM 32 §

KJacc
Paznen 1. MHoroo0pa3ue XuMH4YeCKUX peakuili B IKCNEPUMEHTAIbHOI xuMmuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | IIpaxmuueckas paboma Ne 1 YMeHne none30BaThCst Pa3BuBatb PeryasituBHble: Jlatumk
«Hpaewm mexHuKku 6e3onacrnocmu HarpeBaTCJIbHbIMU YMECHUS OCYIIICCTBJ'UHOT TeMHepaTprI
npu padome ¢ 1a00paMOPHbLIM npubopamu OLICHUBATb MOLIArOBBIN KOHTPOJIb (Tepmonap-
0oopyoosanuem. Hzyuenue cmpoenusn CHTYALMIO 1 110 pe3y/IbTaTy HELHE)
haamenu) OTEpaTHBHO Io3naBaTeiibHbIE: ’

CITMPTOBKaA




MPUHUAMATH CrposT peueBoe
pelenue, BBICKa3bIBaHKE B
HaxOoJUTh YCTHOM Y MUCbMEHHOM
aJICKBaTHEIC thopme
CII0CO0BI KommyHunkaTuBHbIe:
B3aMMOJICHCTBE Y UYUTBIBAIOT pa3Hble
ac MHEHHS M CTPEMSITCS K
OJIHOKJIACCHUKA  KOOpAUHAIUH
MH BO BpeMs Pa3INYHBIX TO3HIIH B
MPOBE/ICHUS COTPYIIHHYECTBE
MPaKTHIECKON
padoTHL
OBP B skcriepuMeHTaIbHON 3HaTk onpejeneHus dopmuposats  Ilo3HaBaTeabHBIE: §1, JlaTaux
XUMIH OKHCIIUTEIIbHO- MOTUBALMIO K BBIOMPAIOT OCHOBaHHUS U TEMIIEPATyPbI
. BOCCTAHOBUTEIILHOM KPUTEPUU IS J1aTUHOBBII
Jlabopamopuutii onvim Ne 1 ueneHanpagneH  KPUTCD
peaKuuu, OKUCIUTEN, i KJIaCCHU(UKALTIH
«H3y “enue peaxyuu e3au- BOCCTaHOBHUTEIS. Y METh Hoi peaxuii
Mooeiicmeus cyibhuma Hampusa ¢ | ypaBHUBATH osmasaTeno  PEOOPA3OBHIBAT
nosHaBaTesIbH
nEPOKCUOOM 8000P00a) OKHUCJIUTENBHO- o HH(POPMAIHIO U3
BOCCTAHOBHTEJIbHBIE " OJIHOTO BHJA B PYTOH
€aKI1H, PA3bACHATh AEATENbHOCTH,
p P 0CO3HAHHOE 1 BBIOHpATh IS CeOst
MPOLECCHI OKUCIICHHS 1
port ’ ynobHyo hopmy
BOCCTAaHOBJICHHS, YBa¥UTEIbHOE
(ukcanun
HPUBOJUTH IIPUMEPHI "
OKHCIIUTEIIBHO- TPCCTABICHIA
aobpoxkenatenb uH(popMAIHH
BOCCTaHOBHTENIBHBIX Hoe P
peaKii. eryJsiTHBHbIE:
OTHOLWEHKE K BBIJIBUTAIOT BEPCUH
apyromy perIeHus mpoOIIeMBl,
4eNoBEKY, ero OCO3HABaTh KOHEYHBIH
MHEHMI0, pe3ynbTaT
MupoBosspeHn  KoMMyHHKaTHBHBIE:
0. OTCTaMBaTh CBOIO TOUKY
3peHHs, IPUBOIUTH
ApTyMEHTHI,
TOTBEPIKIast HX
(hakTamu
pa3inyaTh B yCTHOU
pedn MHEeHHe,
JIOKa3aTeNbCTBA,
THIIOTE3BI, TEOPUH
TemoBoit 3G PeKT XUMHUIECKUX 3HaTh ®opmupoBath  Pery.asiTHBHbIE: §2 JlaTunk
peaKuHﬁ. HOHHTI/IC 06 3K30- U KHaCCI/I(i)I/IKaI_[I/IOHHLII/I OEJIIOCTHOE BBIJIBUTAIOT BEPCHH TeMHepaTyvaI
TIPU3HAK MHUPOBO33PEHUE,  pelleHus MPoOIeMbI, TUIATHHOBBIH
SHJIOTEPMHUUECKUX PEAKLIUAX. .
g TEPMOXUMHUYECKIX COOTBETCTBYIOIIl  OCO3HABATH KOHEUHBIH
Hemoncmpayuonnwiii onvim Ne peaxiyit. [ToHUMATD ce pe3syIBTAT
21Ipumepol 330~ u 3HAYEHUE TEPMUHOB: COBPEMEHHOMY Io3HaBaTeIBLHbIC:
OHOOMEPMUUECKUX PeaKYuil. TeroBoi 3¢ dexT YPOBHIO BBIOMPAKOT OCHOBaHHUs 1




Jlemoncmpayuonnstii onvtm Ne 3 XUMHYECKOH peakiiy, pa3BUTHSA KPUTCPHUU JIIsS
«Tennoeoii 3ghgpexm TEPMOXUMHUYECKOE HayKH. KJIACCH()UKAIIH
pacmeopenus euiecmes 6 600ey YPaBHCHHC pCAKIIIH, peaKiuit
9K30- U peoOpa3oBbIBATh
9HJOTEPMUYECKHE UH(DOPMALIHUIO U3
peakuuu. YMeTb OJIHOTO BHJIa B APYTOM
3aMUCHIBATh 1 BBIOUpATH JUIsl ceOs
TEPMOXVMHUYCCKHE ynobHyro hopmy
YPaBHEHHS PEaKIfii 1 ¢buxkcanun
BBIYHCIISITH KOJTHYECTBO TIpE/ICTABIICHUSI
TEIUIOTHI 110 uHbOpMaIU
TEPMOXUMUYECKOMY
YPABHEHHIO PEAKIIUH.
CKOpOCTB XUMUUYECKUX 3HaTh OmpeseNeHne DopMupoBaTh PeryasituBHble: 83 Hatuux pH
peakiii CKOPOCTH XHMHYECKOH MOTHBAIIHIO K CaMOCTOSITENILHO
. peakiuu u eé LIeJICHANpaBlIeH  OOHAPYKHMBAIOT U
Hemoncmpayuonnotii onvim Ne 3aBUCUMOCTb OT YCIIOBUH | HOM (hopmynupyroT
4B3auMoaevL7cmeue YUHKA C CONAHOU MIPOTEKAHUS PEaKIUU. MO3HABATENbHON  IpoOJeMy.
U YKCycHou Rucaomamu. ITonumats 3HaUEHHE e TEIIbHOCTH, ITo3naBarejbHBIE:
B3auModeucmeueyepauyﬂupoeann(gzo TEPMUHOB «KATaJIU3aTOpP», | OCO3HAHHOE, BBUSBJISIOT IPUYMHEL U
YUHRA U YUHROBOU NbLIU C COTAROU «UHTHOUTODY, YBOXKUTEIIBHOE U CJIEJICTBHUS SIBJICHUH,
Kucromoii. Bsaumooeiicmeue oxcuoa «(hepMEeHTBD. JNoOpoKenareinb  CTPOSIT JIOTHYECKHE
meou(ll) ¢ cepnoii kucromoii pasmoi HO paceyskaeHus,
KOHYEHmpayuu npu pasnuix YCTAHABIMBAIOT
memnepamypax. TPHUMHHO —
Jlabopamophuiit onvim Ne 2 CIIE/ICTBEHHbIE CBS3H
«H3menenue pH 6 xo0e KoMMyHHUKATHBHBIE:
OKUCTIUM EIbHO-60CCIANHO- YHIUTBIBAIOT Pa3HBIC
6UMENbHBIX PeaKyuil» MHCHIA 1 CTPEMATCA K
KOOPAMHALMH
Pa3INYHbIX O3ULIANI B
COTPYIHUYECTBE,
hopmymupyIOT
COOCTBEHHOE MHEHHE U
HO3HLIUIO
HpaKm uuecKas paﬁoma No2. YMeTb onpenensite, Kak Pa3zBuBaTh PeryasituBHble: JaTunk
H3yuenue enuanus yciosuii H3MEHHUTCSI CKOPOCTh YMEHUSI OcymeCTBnU;HOT HaNPSUKCHUS
N PEaKLHH IO BIAMUSIHIEM OLICHUBATh HOMIATOBBIil KOHTPOJIb
nposedenus xzummecxou pasauYHbBIX (HaKTOpPOB CHUTYALHIO 1 0 Pe3yIbTaTy
peaxuuu na eé ckopocme. Th ONePaTHBHO ITo3HaBaTebHBIE:
TP MPUHUMATH CtposT peueBoe
Jlabopamopnuiii onetm Ne 3 perienue, BBICKa3bIBaHHC B
«Cpasnumenvhasn xapakme- HAaXO/MTh YCTHOU M THCEMCHHON
PUCHUKA 60CCMAHOGUMEIbHOU a/ICKBaTHBIC (bopve
CIIOCOOEI KomMmyHukaTuBHbIe:
CnOCOOHOCHU Memanioe» .
B3aUMOJICUCTBU YuuTeIBaroT pa3HbIC
qc MHEHHS H CTPEMSITCS K




OJTHOKJIACCHHMKA  KOOpJWHALUH
MH BO BpeMs Pa3NUYHBIX TTO3HINH B
MPOBENICHUS COTPYIHHYECTBE
MPaKTHYECKON
paboThL
Ioaroroska xk 'NA 1.3axperienue 3Hanuit 1 | 1. YmeHue K.YVY/.
TIPAaKTHIECKHX, OPHEHTHPOBATEC  YMmeHHe
PACUYCTHBIX HABBIKOB Y4- s Ha CaMOCTOSTEJILHO
CA. IIOHMMaHHEC OPraHU30BHIBATH
2.YMeHue penathb NPHYMH YCIIEXa  yueGHOE
THUIIOBBIE IPUMEPHI B yueOHOM B3aMMOJICHCTBHE B
KOHTPOJBHO- JIeSITENBHOCTH rpyrime
U3MEPUTENBHBIX ILYVY .
MaTepHaioB YmeHnue:

* OCYILIECTBJISITh AHAJIH3
00BEKTOB C
BBIJICJIEHAEM
CYLHCCTBCHHI)IX u
HecyU.leCTBeHHI)IX
MPU3HAKOB;

* OCYILIECTBIISITH CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTeil.
P.YV/.

YMmenus:
1.OcymiecTBIATh
HUTOTOBBIN U
[IOLIArOBBIN KOHTPOJIb
0 PE3yNbTaTYy;

2. AIeKBaTHO
BOCIIPHHUAMATb OLICHKY
YUUTEIS;

3. Paznuuars crocob u
pe3yNbTaT AEUCTBUS

Tema 2. Inekmponumuueckas ouccoyuayus (71 u)

9J'I€KTp OJIMTHUYCCKAasA

JMCCOLIMALIMSL — TTIaBHOE
yCIIOBHE MTPOTEKAaHUs peaKkLnii B

pacTBopax.

Jlemoncmpayuonunslii onsim

Ned Hcenvimanue pacmeopos sewecma
Ha 2NEKMPUUECKYI0 NPOEOOUMOCHID.
Jeuoicenue UOHOE 6 IeKMPUUECKOM

noie.

Jemoncmpayuonnuii onvim Ne5

3HaTh ONpeneNeHus
TIOHATHH «QJIEKTPOIUTY,
«HEINIEKTPOIIHT,
«IEKTPOITUTHICCKAS
auccouuanusy. Y METh
WUTIOCTPUPOBATH
TIpUMEepaMy H3yIeHHBIE
TIOHSATHSA U OOBSICHATD
MIPUYNHY
3JIEKTPONPOBOIHOCTH
BOJIHBIX PACTBOPOB
COJIEH, KUCIIOT K
115 (01 (78

DopMHUpPOBATH
OTBETCTBEHHOE
OTHOILIEHHE K
YUIEHHIO,
TOTOBHOCTH H
CIIOCOOHOCTB K
CaMOpPa3BUTHIO
"
caM000pa3oBaH
uto. Pa3BuBath
KOMMYHHKaTHBH

yIO
KOMIIETEHTHOCT

PeryasituBHble:
CTaBST y4eOHYIO
3a/1ady, OMPENCISIOT
TIOCIIE/IOBATEIILHOCTD
MIPOMEXYTOUHBIX LIETEH
C Y4ETOM KOHKPETHOTO
pe3ynbTaTa,
COCTaBJISIIOT TIJIaH U
aJITOPUTM JICHCTBHI
Ilo3HaBaTesIbHBIE:
CaMOCTOSITENIHO
BBIIEISIIOT

thopmymupyroT

86

Jatumnk
AIEKTpPO-
MIPOBOJHOCTH




«Inekmponumol u

b, YMEHUE

MO3HABATEIILHYIO 11EJ1h,
HCTIONB3Ys 00IIHe

HeINeKmpOoumol» yBaxaTh MHYIO
TOYKY 3pEHHS MIPUEMBI PEIICHHs
pH 3a1aq
00CyXIeHnI KommyHunkaTuBHbIe:
pOOJIEMBI. KonTpons 1 orieHka
JIeMcTBUI mapTHEpa
10. | DnekTponuTHyueckas 3HaTh ONpe/eNIeHuUs ®DopMHUpPOBATH PeryasituBHble: 87 PeakTuBbl
JMCCOLMAIS KUCIIOT , IEI0Yeit TIOHSITUH «KHCIIOTaY, OTBETCTBEHHOE CTaBsIT YYEOHYIO XUMHYECKOE
1 COIEIL. «OCHOBAHUE, «COJIb» C OTHOILIEHHUE K 3aJ1avy, OPEACIIAI0T obopynoBaHue
TOYKH 3PCHHUS TEOPUN YUYEHHIO, TI0CICOBATEIBHOCTD PeakxtuBsl u
INEKTPOIIUTUIECKOH TOTOBHOCTh H MPOMEKYTOYHBIX IIeNeit XUMHYECKOE
JCCOLMAN. YMETh CIOCOOHOCTh K C YU4ETOM KOHKPETHOTO obopynoBaHue
00BSCHATH 001IHe CaMOpa3BUTHIO pe3ynbTarTa,
CBOIMCTBA KHCIIOTHBIX " COCTaBJISIIOT IUTIaH U
UIIEJIOYHBIX PacTBOPOB caMo00pa3oBaH  aJIrOPUTM JIEHCTBUI
HaJIMYMeM B HUX HOHOB HIO. IMo3naBaTenbHbIE:
BOJIOpOZIa M THIPOKCHI- CaMOCTOSITENTLHO
HOHOB COOTBCTCTBCHHO, a BBIACIIAIOT
TaK)Xe COCTaBJISTh (hopmynupyroT
YpaBHEHUS MO3HABATENBHYIO LIEb,
ANEKTPOIIUTUYECKOM UCTIONB3Ys 00IIHe
JHCCOLMALMU KHCIIOT, MPUEMBI PELICHUS
OCHOBAHHUU M COJIEM. 3a1a4
KoMMyHHKaTHBHBIE:
Kontpons u onenka
JIECTBUM IIapTHEPA
11.| CuapHBIE U CJIa0BIE 3HaTh OmIpeAeIeHUs DopMHUpOBATH PeryasiTuBHbIe: 88 JlaTank
EKTPOITHTHL. MOHATHH «CTeneHb OTBETCTBEHHOE CTaBAT y4eOHYIO IEKTPO-
TaGopamopnutii onvtm No 4 3JIEKTPOIUTUYECKOH OTHOILIEHHE K 3a/1a4y, OIPENEIIAIOT MIPOBOTHOCTH
JMCCOLMALIUI, «CHIIBHBIE | YUEHHIO, IOCJIEI0BATEILHOCTD
«Cunonvle u cnaovie rnekx- 3JIEKTPOITUTHI», TOTOBHOCTH U MPOMEKYTOYHBIX IIeei
mpOoiumbL) «CI1a0bICANEKTPOITUTBDY. CIIOCOOHOCTE K € Y4ETOM KOHKPETHOTO
[Tonnmats pazHuIly CaMOpPa3BUTHUIO pe3ynbTaTa,
MCXKAY CUIbHBIMHU U u COCTaBIIAIOT IUIAH U
CaOBIMK DJIEKTPOJIMTAMA | caMOOOPa30BaH  aJIrOPHTM JeHCTBUI
HIO. ITo3HaBaTeJIbHBIE:
CaMOCTOSITENTHHO
BBIJIETISTIOT
hopmymupyroT

MO3HABATENLHYIO I1ETTb,
HCTIONB3Ys 00IIne
MPUEMBI PEIICHHS
3a1a4
KoMmyHHKaTHBHBIE:
KonTpons u onieHka
JIEMCTBUM mapTHEpa




12.| Peaknuu MoHHOrO oOMeEHa. 3HaTh ONpeaeeHHe DopMUpPOBATH Ilo3naBaTenbHbIE: 89 Jatunk
JlaGopamopuwiii onvim Ne 5 peaKuuii FOHHOro 0OMEHa, | MHpPOBO33pEHHE,  CAMOCTOSTEIBHO JNEKTPO-
«B3aumodeiicmeue 2udpoxcuoa YCIIOBHS UX NPOTE€KAHUA. | COOTBETCTBYIOI  BBIACISIOT TPOBOJIHOCTH,
dapus c cepHoil Kuciomoii» YMETh COCTARNATS ee dopmymupyior Z03aTOp 00BEMA
TMoxroroska k THA TIOJTHBIE ¥ COKPAIEHHEIE COBPEMEHHOMY MTO3HABATEHHYIO IIEITh, XKHUIKOCTH, OF0-
VOHHBIE YpaBHEHUSA YPOBHIO UCTIONB3Ys 00mme peTka
HEOOpaTUMBIX pEeaKkIMi M | pa3BUTHA MIPHUEMBI PEeLLeHUS
Pa3bACHATH UXCYIIHOCTh, | HayKH, 3a1a4
MIPUBOUTE MPHMEPEI KOMMYHUKaTUBH KoMMyHHUKAaTHBHBIE:
peaxiuii NOHHOTO VIO Kontpons u onenka
oOMeHa, Waymux 10 KOMIIETEHTHOCT  JieiicTBUI apTHepa
KOHIIA. b U yBa)KCHUE
K MHOM TOYKe
3peHusl Mpu
00CYKIICHUH
pe3ynbTaToB
BBITIOJTHEHHOM
paboThL
13.| Peaknuu MOHHOro oOMeHa. VMeTb MPUMEHSITH PasBuBath PerysiTHBHbBIE: TOBTOPHUTH| JIaT4HK
Jladopamopuutii onvim Ne6Peaxyuy | TEOPETHUIECKNE 3HAHNA YMEHHUS Ocymecmnumm 89 3NEKTpPO-
obMena Mexcdy pacmeopay | 12 TPAKTHKE, 0OBSCHATH OLIEHUBATh TOIIAarOBBIl KOHTPOJIb IPOBOJHOCTH
DICKMPOIUMOG, pE3yNbTaThl IPOBOJUMBIX | CHTYaIHIO U IO PE3YJIbTaTy
Jabopamopnviii  onsm  Ne T OIIBITOB, XaPAKTEPU30BATh | OMEPATUBHO Ilo3HaBaTe/IbHbIE:
O0Da306aNIe CONLCI AMMONULY YCIOBHS POTEKAHNS MIPUHUAMATh Crposr peueBoe
«op peaKLuii B pacTBOPax pellIeHue, BBICKAa3bIBaHUE B
Tonrorosia k T'MA DJIEKTPOJIMTOB J0 KOHLA. | HAXOOUTh YCTHOM U TUCBMEHHOM
aJIcKBaTHBIC thopme
CIIoco0bI KoMMmyHuKaTUBHbBIE:
B3aMMOJCHCTBY  YYHTHIBAIOT Pa3HBIE
ac MHEHHS U CTPEMSTCS K
OJJHOKJIACCHHMKA  KOOPJIUHAIMU
MU BO BpeMs Pa3IIMYHBIX TO3UIIHH B
MIPOBEICHHSA COTPYIHHIECTBE
MPaKTHYECKON
paboTsL
14.| Ilpakmuueckaa paboma No3.| YMETb OCYIECTBISTH ®DopMupoBaTh PerynsituBHbIC: PeakTuBsl u
«Pewenue XMMHYECKHE OIIBITHI HA MHpPOBO33pEHHE,  CTaBST yU4eOHYIO ngquCKoe
IKCHEPUMEHMATbIBIX 3a0aY HA 3HAHUE UKaquTBeHHLIx COOTBETCTBYIOIIl  3a/1a4y, OIPENCIAIOT 000OpyAOBaHNE
peaxkuuu; CoOCTaBIATh ee OCJIEA0OBATEIILHOCTD
onpedenenue  KAMUOHOE U | ;e COKpAIEHHBIE | COBPEMEHHOMY  TPOMEKYTOUHBIX Lenel
anuonos»Th VIOHHBIE yPAaBHEHHSI YPOBHIO C y4eTOM KOHKPETHOTO
HEOOpaTUMBIX PEaKIWil U | Pa3BUTHS pesynbTara,
Pa3bACHATH UX CyIIHOCTb. | HAyKH, COCTaBJIAIOT IUIAH 1
XapakTepu3oBath KOMMYHMKATHBH ~ QJITOPUTM JCHCTBHII
YCIIOBHUS TEUCHHUS VIO Ilo3naBaTebHbIE:
peaxuyii, UAYIHX 10 KOMIICTEHTHOCT ~ CaMOCTOATEILHO
KOHIIa, B pacTBOpax BBIZICIIAOT

b U YBAXKCHUC




3JIEKTPOJIUTOB. K HHOM TOYKE hopmymupyrOT
3pEHUs pU MO3HABATENBHYIO LEJb,
00CYKIICHUHT UCTIONB3Ys 00IIHe
pe3yJIbTaToB TIPUEMBI PETIICHUS
BBITIOJTHEHHOM 3a7a4
paboThL KomMvmyHnukaTuBHbIE:
Kontpons 1 onienka
JIeMcTBUI mapTHEpa
15.| Tuoponuz conedl. 3HaTh onpeeneHre DopMUpOBaTH PeryasituBHble: 810 PeakTuBbl
IMoaroroska k TUA TUAPONU3a colied. YMETh | OTBETCTBEHHOE BHOCSIT HEOOXOZIUMBbIE XUMHUUYECKOE
OIpeaeIsATE XapaKTep OTHOHICHUEC K KOPPCKTHUBLI B HeﬁCTBHe O60py,Z[OBaHI/Ie
Cpellbl PacTBOPOB COJNEH | ydEHHIO, MOCJIe €0 3aBePIICHUS
M0 UX COCTaBYy. TOTOBHOCTh U Ha OCHOBE €T0 U y4era
CIIOCOOHOCTh K XapakTepa CIeIaHHbIX
CaMOpa3BUTHIO OIITHOOK.
u Ilo3naBaTenbHbIE:
caMo00pa3oBaH  CTPOSIT pEeUeBOC
HUI0. BBICKa3bIBAHUE B YCTHOM
1 MUCbMEHHOM (opme
KomMMyHHKaTHBHBIE:
KOHTPOJIUPYIOT
JIeWCTBUS MapTHeEpa
16. | Ilpakmuueckasn paboma Ned. YMeTb NPUMEHATh Pa3BuBath PeryasituBHble: IloBTOpUTH PeakTuBbl u
Pewenue TEOPETHYECKUE 3HAHUS YMEHUS OCyIecTBISIOT 110 XUMHYECKOE
IKCHEPUMEHMATBHBIX 3A0ad 1O Ha IPaKTUKe, OOBACHATD OLICHUBATh TOIIATr OBbIi KOHTPOJIb y4eOHHKY | o0opynoBaHuE
pe3yNIbTaThl IPOBOJUMBIX | CHTYAIHIO U IO PE3YJIbTaTy MaTepHal
meme «dNeKmporumuiecKan OIBITOB, XaPAKTEPHU30BaTh | ONEPATHBHO Io3naBaTe/bHbIE: riassl .
ouccouuayusn». Th YCIJIOBUS IPOTEKAHUS MPUHUAMATh CtposT peueBoe
peaxmuii B pacTBOpax pelieHue, BBICKa3bIBaHUE B
SJIEKTPOIUTOB JI0 KOHIA. | HAXOIHTh YCTHOM U TUCHbMEHHOM
aJIeKBaTHBIC hopme
CIOCOOBI KoMMmyHuKaTUBHbBIE:
B3aUMOJIEHCTBU YUuTBIBAIOT pa3Hble
sc MHEHUS U CTPEMSTCS K
OITHOKJIACCHUKA  KOOpAMHALIUH
MH BO BpeMs Pa3IIYHBIX TO3UIHH B
TIPOBENICHUS COTPYIHHIECTBE
MPaKTHYECKON
paboTsL
17.| TecTOBbBIi KOHTPOJILARO YMeTh ucnosnb30BaTh DopMHUpPOBATH PeryasituBHble: [ToBTOpUTH
pas oe 1y «MHu Orooﬁpa:me proOpeTEHHBIE 3HAHUS. OTBETCTBCHHOC OCYHleCTBHZHOT . no
o OTHOILIEHUE K IIOIIaroBbIM U UTOI'OBBIN y‘I€6HI/IKy
XUMHYECKUX peaKHUI/II/I B yaeHHIO, KOHTPOITb T10 PE3YIBTATY. MaTepHAT
IKCHEePUMEHTAJIHLHOU XUMHI) FOTOBHOCT 1 ITABEL

CIIOCOOHOCTB K
CaMOpPa3BUTHIO
u




camoo0pa3oBaH
HIO.

Pa3znen 2. [IpakTHKYM 1O H3y4YE€HHIO CBOMCTB MPOCTHIX BENIECTB: HEMETAJJIOB U METAJLIOB, UX coeqnHeHuii (174)
Tema 3. Ceoiicmea 2anozenos(5 )

18.| Tanorews!: pusnyeckue u 3HATh 3aKOHOMEPHOCTH ®opMupoBaTH PeryisiTuBHbIe: §12 PeaxrtuBbl 1
XHMHUYECKHE CBOMCTBA HU3MEHEHUs CBOMCTB LIEJIOCTHOE HJ‘IVaHI/IpyIOT CBOH XAMHUYECKOC
ﬂeMOHcmpaquHHbu? onvim N6 :;j'[;l;/ITeLHTOB B A Tpymnmnax. MHpPOBO33pC€HHUE, NE€HCTBUA B CBuSI3I/I C 3 06OPYIIOBaHI/Ie
Duzuyeckue c80UCMEA 2A102EHO8. jlasath COOTBETCTBYIONL  TOCTABIICHHON 3aia1CH
JaGopamopnbiii onvim XapaKTePUCTHUKY ee YCIIOBUSIMU €€ PelleHUs
. JJIEMEHTOB-TAJIOTEHOBIIO | COBpeMEHHOMY  [lo3HaBaTe/IbHbIE:
Ne8Pacnosnasanue consnoi KUCTOMbL, |y 1101OKERHIO B YPOBHIO Crasst 1 bopMyIHPYIOT
XJI0pu008, 6POMUO08, UOOUA0E U HOOA. MepHOYecKoii TAGHIE | Pa3BHTHA L1 ¥ POBIIEMBI ypoKa
P U CTPOEHHIO aTOMOB. HayKH. KomMMmyHuKaTHBHBIE:
AJleKkBaTHO
UCTIONB3YIOT peUeBbIe
cpencTBa st
s dekTHBHOrO
peLeHust
KOMMYHUKaTHBHBIX
3a7a4 JINYHOCTHDBIE:
Pa3BuBarOT 0OCO3HaHHOE
OTHOLICHHE K CBOMM
COOCTBEHHBIM
HOCTYIKaM
19. Xﬂop. CBoOHicTBa u 3HaTh CBOWCTBa XJOpa DopMHUpOBATH PeryiasiTuBHbIE: §13 Anmapar s
NpUMeHeHHe  XJI0pa KakK IPOCTOr0 BELIECTBA. | LIEJTOCTHOE Paznuuaror 01}0006 u HIPOBEACHUA X1~
TP YMeETh COCTaBIATh U MUPOBO33PEHHE, pe3yabTaT NEUCTBUS MUYECKUX ITPO-
. OOBSCHATH C TOUKH COOTBETCTBYIOIL  [To3HaBaTebHbIE: nieccoB (AITXP)
Jlemoncmpayuonnstit onvtim Ne 7 3peHNst OKUCIICHNS 1 e BliazeroT obwmumm
«H3yuenue usuueckux u BOCCTAHOBJIEHHS COBPEMEHHOMY MIPUEMOM PEIICHUS
XUMUUECKUX CEO0UCIE X10Pa» YPaBHEHHS PEaKLHi, YPOBHIO 3a1a4
XapaKTePU3YIOIINX pasBUTHA KommyHunkaTuBHbIe:
XHMHYECKHe CBOMCTBA HAYKH. JloroBapuBaroTes o
XJ10pa. COBMECTHOM
JeSATEIILHOCTH, IPHX OIS
K 00IIeMy pEmIeHNIO
20.| CoenuHeHUs raIoreHoB. 3HaTh cnoco0d nomydenus | BocmureiBaTh ITo3snaBaTesbHBIE: 8§14 PeaxTuBbl 1
X T0POBOIOPOLL. xnngBo/:[opo;[a B poccuiickyio Brnanerot obium ngqucxoe
Jemoncmpayuonnuiii onvrm Ne8 22 6;P212P?£)HBYM6TB TPRKIANCKYIO | MPHEMOM peIlieHns 3212 0DbOpyAoBatHMe
Tonyuenue xnopogodopooa u 6p Y MACHTITHOCTS: KommytikatusHbie:
pacmeopente ezo & sode HNpOOHMPKY, KONOY. YMETh | MaTpUOTH3M, I[OFOBapI/IBflIOTCH 0
XapaKTepH30BaTh JTF000BH U COBMECTHOMU
e CBOMWCTBA XJIOPOBOJOPOJA. | yBaKEHHE K JeATENbHOCTH, IPUXOMISAT
OrteuecTny, K 00IIIeMY PEIICHHIO.
YyBCTBO PerynsiTuBHbIe:

TropaoCTu 3a

ITnanupyror ceon




OTCYCCTBCHHYIO

JIeHCTBHS B

HayKy. COOTBETCTBHUH C
MOCTaBIIEHHOMW 3a7auel u
YCIIOBUSIMU €€
peanu3anun
21.| IIpakmuueckas paboma Ne 5. 3HaTh 00IIHE U PazBuBathb PerynsituBHbBIE: IloBTOpu | PeakTwBEHI M
Honyuenue conanoii Kucnomol MHIHBWyalbHbIE yYMEHUs OCYHIGCTBJ'{SHOT T § 12- | XuMuueckoe
u usyuenue ee ceoiicme. TH CBOICTBa COJIAHOM OLICHHBATh TIOIIArOBBLil KOHTPOIb 15 obopyoBaHue
KHCIIOTBL. YMETh CUTYAIMIO U IO Pe3YNIbTaTy
TP OTJINYATh COJISTHYIO OlepaTUBHO Ilo3HaBaTesIbHBIE:
KHCIIOTY U €€ COJH OT MPUHUMATh Crposr peueBoe
JPYrUX KUCIIOT U COJIEH. peleHue, BEICKa3bIBaHUE B
YMeTh NpUMEeHsITh HaxO/INTh YCTHOM U MUCHbMEHHOU
TEOpPETUYECKUE 3HAHUS aJIeKBaTHbIE tdopme
Ha MPaKTHKe, O0BICHITH CIIOCOOBI KoMvmyHukaTuBHBIE:
PEe3yNbTaThl IPOBOJUMBIX | B3aUMONEHCTBM Y YHTBHIBAIOT PA3HBIE
OIBITOB, XapPaKTEPU30BaTh | S C MHEHHUS U CTPEMSITCS K
yCiioBus NPOTEKaHU OJTHOKJTACCHHUKA KOOpAWHAIH
peakuuii. MH BO BpeMs Pa3INYHBIX TO3HINH B
MPOBEICHHS COTPYIHUYECTBE
MPaKTUYECKOU
paboTHL
22.| Toproroska xk THA 3akperieHne 3HAaHUH 1 Vmenue K.YY/.
pacyYCTHBIX HaBBIKOB Y- OPHUCHTUPOBATHCA Ymenne
CsL. Ha TIOHUMAaHHe CaMOCTOSITENILHO
YMeHue pelath TUIIOBBIE | IPHYHUH yCIexa B OPraHH30BbLIBATH
TIpUMEpPHI KOHTPOIBHO- y4ueOHOI y4eOHOe
HU3MEPUTEIBHBIX JIeSATEIIbHOCTH B3aHMOJICICTBHC B
MaTepHaIoB rpymnrne
ILYVY .
YMeHue:

* OCYILIECTBIISITh aHATIN3
00BEKTOB C
BBIZIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILECTBIIATH CHHTE3
KaK COCTaBJICHHE
LEJIOr0 U3 YacTell.
P.YVI.

YMmenus:
1.OcymecTBIsTH
HUTOTOBBIN K
TIOIIATOBEII KOHTPOITh
IO PE3yINbTaTYy;

2. AZleKBaTHO
BOCIIPHHUMATH OLICHKY




YUUTEIIS;
3. Pazmmuats ciocob u
pe3yNbTaT ASUCTBUS

Tema 4. Ceoitcmea xucnopooa u cepul (7 u)

23.| Kucnopon: monyyeHue u 3HaTh 3aKOHOMEPHOCTHU DopMUpPOBATH PeryasituBHble: § 17 PeakTuBel n
XEMHYECKHE CBOMCTRA. W3MCHEHHS CBOWCTB LEJIOCTHOE TUTAHUPYIOT CBOH XUMUYIECKOe
Jlemoncmpauonnyii onvim Mo 9. JJIEMEHTOB B A-Tpymmax, | MHPOBO33pPEHHE, JEHCTBHS B cBasHC obopynoBaHHe
«Ilonyyenue u cobupanue Kuciopooa 6 OIPCCIICHHE MOHATIA COOTBETCTBYIOML  IOCTAB/ICHHON 3a/1a%eH 1
srabopamopuu aJUIOTPONUU. YMETh ee YCIIOBHSIMU €€ PEIICHHUS.

U 3anoaHeHUE UM 2a30MempPay JTABaTh XapaKTEPUCTUKY COBPEMCHHOMY Io3HaBaTe/IbHbIE:
JaGopamopnviii onvim N9, 3JIEMEHTOB M MPOCTHIX YPOBHIO CTaBAT ¥ GOPMYIHPYIOT
«l'openue cepvl Ha 6030yxe u 6 BCILCCTB TOMTPYIITIAT Pa3BHTHA LM 1 IpoOIeMEl ypoka
Kuciopooey KHUCJIopoJa 1o ux HayKH. KomMmyHukaTHBHBIE:
Jabopamopuuiit onvim Nel(. TOTOHCHHIO B a/ICKBATHO HCTIOIB3YIOT
«l'openue xncenesza, meou, MazHUsA Ha TepHO/IHIeCKod Tabmne PCHCBLIC CPCACTBA UL
6030yXe U 6 KUC10pooe» 1 CTPOCHMIO ATOMOB. dPpdexrusroro

YMeTb 00BACHATD, pelieHus

HO‘ICMy YHCJIO0 MPOCTBIX KOMMyHI/IKaTI/IBH])IX

BCIIECCTB B HCCKOJIBKO 3a71a4

pa3 IpEBBIIIACT YHUCIIO

XUMHYECKHUX 3JICMEHTOB.

24. Cepa. XuMHUeCcKHe CBOMCTBA 3uaTh pusnyeckue u ®opmupoBanue  PeryiasiTuBHbIE: PeakTuBbl,
CEpBL. XUMHYECKHE CBOMCTBA LETOCTHOTO Paznuuator 0130006 u KOJIJIEKIMY U
Jlemoncmpauuonnsiii onvim ceprl. YMETh COCTAaBIATL | MHPOBO33pEHHS, 113;:33}:[1;21 gfﬁfjgﬂ ngI/meCKoe

YpaBHEHHUS PEeaKLUH, COOTBETCTBYIOI] : obopynoBaHue
JVi’IO.Agzomp onnoie Modtéqbukauuu MOATBEPKAAIOIINX ero Bnagnetot o0mum
cepot. SWKOWQ:)W € oop c;s*uamu . OKHCIIMTENBHBIE U COBPCMCHHOMY  IIPHEMOM PCLICHUA
cepvl U eé NPUPOOHBIX COeOUHEHUI. BOCCTAHOBHTEBHEC YPOBHIO saay
CBOICTBa Cepbl, pa3BUTHSA KoMMmyHuKaTUBHbBIE: 818
CpaBHMBaTh CBOMCTBa HayKH. JoroBapusarotcst o
MIPOCTHIX BEIIECTB CEPHI COBMECTHOM
U KUCIIOPOJa, Pa3bsCHATH JIESITeIbHOCTH, TIPUXOJIS
STH CBOWCTBa B CBETE K 00IIIeMY PEICHUIO.
MpeCTaBICHUN 00
OKHCIIATEIBHO-
BOCCTaHOBHTEIBHBIX
MIPOIIeCCax.

25.| CoenvHeHHUsI cephl: 3HaTh croco0 moiydeHnst | DopMupoBaTh  Pery/siTHBHbIE: 8§19 Annapar a7
CEPOBOLOPOJI, CEPOBOAOPOOHAsL CepOBOIOPO/IA B OTBETCTBEHHOE Y4UTHIBAIOT IPABUIIO B TIPOBEICH XU-
xucioma. CymbhupL. na69paTopm/I H ero OTHOIIIEHHE K TUIAHUPOBAHUH U MHYECKHXpEaK-

N CBOHCTBa. YMETh YUYEHHIO, KOHTpOJIE criocoda it (AITXP),
Hemoncmpayuonnviii onvim 3aIHCHIBATH YPABHEHUS TOTOBHOCTB 1 pelieHus pH-
Nel 1 06pasybl npupoonsix cynopuoos peakiii, CIIOCOGHOCT K o3HABATEILHEIE: Gop /s
u cynopamos. XapaKTePU3YIOIINX CaMOpPa3BUTHIO Hcnonp3yroT monck ToITyJe-
JI aﬁopamopnblﬁ onvim Nell. CBOIICTBa CepoBOJOpOAA, | U HEOOXOINMOK HUS Ta30B WIN
TBKauecmeennvle peakyuu na B MOHHOM BHJIE, camMoo0pa3oBaH  WH(OPMAIUH IS armmapat Kumma
TIPOBOJIUTH KAYECTBEHHYIO | HIO. BEITIONTHEHHS YICOHBIX PeaxTuBel,




CYIb@UO-UOHBL 8 paCmBOpe.

TP /lemoncmpayuonnwlii onvlm
No]2: «llonyuenue ceposooopooa
U u3yuenue ezo ceoicmey.
Jlabopamopnuwiii onvim Nel2:
«Cunmes cepogooopooa.
Kauecmeennsie peakyuu na
cepo6ooopoo u cyibpuov»

peakuuio Ha cynbhua-
HOHBL.

3aJIaHHH C
UCIIOJIb30BaHUEM
y4eOHOH TuTepaTypsl
KomMmyHuKkaTUBHBIE:
Kontponupyror
JIeficTBHE TapTHEpa.

KOJUIEKIMU U
XUMHYECKOE
obopymnoBaHue

26.| Coennuenus CCPBI: OKCHUJ CEPhI 3HaTh CBOWMCTBA DopMUpOBaTH PeryasituBHble: 8§20 Anmapat amns
(IV), cepHuCTas KHCIOTA U ee CEPHHUCTOTO rasa, OTBETCTBEHHOE  YUWTHIBAIOT [IPABUJIO B TIPOBEICHHUS XU~
CEPHUCTOH UCIIOTHI. OTHOILIEHHE K TUTAHUPOBAHUH U MHUYECKUXPEeaK-
COJIN. .
VMeTb COCTaBIIATh YYEHHIO, KOHTpOJIE CIIocoba uuit (AIIXP)
Jlabopamopnuui onvim Nel3 Th ypaBHEHUs PEaKIHi, TOTOBHOCTb U peleHns
Kauecmsennvie peakyuu na XapaKTEPU3YIOIIUX CIOCOOHOCTH K Ilo3naBaTenbHbIE:
Ccynbpum- uonvl 6 pacmeope. CBOICTBA 3THX BELIECTB, CaMOpa3BUTHIO Hcnone3yroT nouck
Hemoncmpayuonnsiii onvim OOBSICHATH TIPUUUHY " HEOOXOMMOiA
Ne 13. «H3yuenue ceoiicme BBINAICHHS KUCIIOTHBIX camMo00pa3oBaH  MH(OPMALUHK IS
CEPHUCIMO20 2a3a U CEPHUCMOTL 0K /IeH, MIPOBOIHUTH H10, OCHOBBI BBITIOJHEHNS y4COHBIX
KUCTIOMBLY Ka4eCTBEHHYIO PEaKIInIo DKOJIOTMYECKON  3ajaHuil ¢
Ha Cynb(UT-NOHBI. KYJIBTYPBI, HCIIOJIL30BAaHHEM
COOTBETCTBYIOIL  yueOHOM JIUTEPATYPhI
et KomMMyHHKATHBHBIE:
COBPEMEHHOMY KonTponupyror
YPOBHIO JIeIICTBHE NIApTHEpPA.
3KOJIOTMYECKOTO
MBIIIUICHHUSL.
27.| CoeMHEHUs Cephl: OKCHI CephI 3HaTh cBOMCTBA DOopMHUPOBATH PerynsTuBHbIe: 8§21 PeakruBbl 1
(VI), cepHas KUCII0TA U €€ COIH. pa306aBiIeHHON CepHOI OTBETCTBEHHOE  Pazmuuaror 01}0006 " XUMHYECKOE
. KHUCJIOTBL. YMETh OTHOLIEHHE K pe3yabTatr AeHCTBUS obopynosanne
Jlabopamopnsiii onvim Nel4 3aIKCHIBATH YPABHEHHS YUEHHIO, Tlo3HaBaTeNbHbIE:
ThKauecmeennvie peaxyuu peakiuii, TOTOBHOCTH U BrazeroT o6mmm
HACYIbPAM-UOHbBL 8 PACMEOpe. XapaKTCPU3YIOIINX CIOCOOHOCTB K NPHUEMOM PCIICHHUS
P CBOWCTBA pa30aBIICHHOM CaMOpa3BUTUIO  3ajad
CEpPHOM KUCIIOTHI, U u KomMmyHuKaTHBHBIE:
Pa3bsCHSTH X B CBETE camMo00pa3oBaH  J[OroBapMBAKOTCA O
TIpeCcTaBIeHAIN 00 HIO. COBMECTHOM
3JIEKTPOTUTUYECKON JIESITENIbHOCTH,
JIVICCOIMALINN 1 MPUXOIT K 001IIeEMy
OKHCITUTENTHHO-
BOCCTaHOBHTEIBHBIX
Tnporeccax, NPOBOJUTh
Ka4eCTBEHHYIO PEAKIINIO
Ha Cyab(aT-HOHBI
28.| CaoiicTBa cepHoit 3HaTh CBOWCTBA JIaHOCTHBIE. PerynsituBHbIC: §21 PeakTuBsl u
KUCIoTELIadopamopusiii onvim KOHLIEHTPHPOBAHHOI ®opmuposate  ILtanupyior cBon XHMITICCKOC
CEpHOM KUCIIOTHI U OTBETCTBCHHOC ACUCTBHUA B obopynoBaHue

Nel5U3yuenue ceoticme ceproti

crioco0 eé pa30aBiIeHMs.

OTHOHOICHUE K

COOTBECTCTBHU C




Kuciomol VYMeTh oTIIn4aTh YYEHHIO, IIOCTaBIICHHOM 3a1aueii
KOHIICHTPHPOBAHHYIO TOTOBHOCTH U W YCIIOBUSIMU €€
CEPHYIO KHCIIOTY OT CIIOCOOHOCTB K peanu3anuu
pa30aBieHHOMH, CaMOpa3BUTHIO ITo3HaBaTeJIbHBIE:
yCTaHABJIMBATH u Bnazneror o0mmm
3aBHCHUMOCTb MEXITY camMo00pa3oBaH  IPUEMOM PEIICHUS
CBOMCTBaMU CepHOU 15108 3a/1a4
KHCIIOTHI M €€ KoMvmyHukaTuBHBIE:
MIPUMEHEHUEM KonTponupytor
JIeHCTBUS MapTHepa
29.| Ioaroroska xk T'MA YMeTsb pemaTtsb ®opmupoBate  PeryisaTHBHBIE:
pacuéTHble 3a/1a41 IO OTBETCTBEHHOE OcyIecTBIsIOT
YPaBHEHUSAM XUMHYECKUX | OTHOILIEHHE K TOIIAT OBBIi KOHTPOJIb
peakuuii ¢ Y4EHHIO, TI0 pe3yNbTaTy
UCIIONB30BaHHEM TOTOBHOCTb U IMo3naBaTenbHbIE:
BEIIECTB, COAEPKAIIUX CIIOCOOHOCTH K Bnageror o0mumm
OIpeNIeNEHHYIO T0JTI0 CaMOpa3BUTHIO MIPUEMOM PEIICHUS
IpUMeceil. u 3a1a4
camooOpa3oBan  KoMMyHMKaTHBHbBIE:
U10. Kontponupyror
JIEWCTBUS MapTHEpA.
Tema 5. Ceoitcmea azoma (5 u)
30.| A3oT: pusuveckue u YMeTh XapakTepu30BaTh DopMHUpOBATH PeryasituBHbIe: 823
XUMIYECKHE CBOMCTBA. XUMHYECKHUE HJIEMEHTHI LETOCTHOE [Tnanupyrot cBoM
Ha OCHOBaHMHU HX MHUPOBO33pEHHE,  JEHCTBUS B CBSI3U C
TIOJIOKCHUSA B COOTBETCTBYIOIIl  IIOCTABJIICHHOM 3ajadei U
MIepUOIUYEcKOil cucreme | ee YCTIOBHUSIMU €€ peIleHHS.
U CTPOCHHS UX aTOMOB. COBPEMEHHOMY Ilo3HaBaTe/IbHbIE:
3HaTh CBOHCTBa a30Ta. YPOBHIO CtaBAT 1 GOPMYIUPYIOT
YMeTb 00BSICHATh pa3BUTHSA LIETH X IPOOJIEMBI ypOKa
MIPUYNHY XUIMAYIECKOI HAYKH, U KoMMmyHuKaTUBHBIE:
WHEPTHOCTH a30Ta, KOMMYHUKATHBH  AJIEKBATHO UCTIONB3YIOT
COCTABIIATH YPaBHEHHUS VIO peueBBIe CpeIcTBa s
XUMHYECKUX PEaKIIHIA, KOMIIETeHTHOCT  3(PQEKTUBHOrO pEeIICHHS
XapaKTEePH3YIOIINX b B OOILIEHUHU H KOMMYHUKATHBHBIX
XUMHYECKHE CBOWCTBA COTPYOHHYECTBE 33134
a30Ta, ¥ Pa3bsICHATh WX co
C TOYKHU 3PCHUS CBEPCTHUKAMIL
TIpeCTaBICHAN 00
OKHCIIATEIHHO-
BOCCTaHOBHTEIFHBIX
Tporeccax.
31.| AMMHAK. 3HATh MEXaHU3M DopMUpPOBATH PeryasituBHble: §24 Jlatumnk
Jlemoncmpayuonnsiii onvim Nel4 00pa3oBaHus HOHA IeTIOCTHOE anaHprroT CBOH IIEKTPO-
AMMOHWMS, XUMHIECKUE MHUPOBO33pEHHE,  JACHCTBUS B CBSI3U C MIPOBOTHOCTH

Th Ionyuenue ammuara u e2o




pacmeopeHrue 8 6ooe. CBOICTBa aMMHaKa. COOTBCTCTBYIOLLl  MOCTaBJICHHOM 3a7auel u
Jlabopamopnuotit  onbim  Ne 16 | YMeTb cocTaBIATh ee YCIOBUSIMU €€ PEIlCHHUS.
«Ocnognvie céolicmea ammuakay | YPABHCHHS PCAKIIHii, cospeMcHHOMY  Ilo3HaBaTesbHbIE:
XapaKTepHU3yIOIINX YPOBHIO CraBst u GopMyITUpPYIOT
XUMHMYECKHE CBONCTBA pa3BUTHSA LENU U IPOOJIEMBI YPOKa
aMMHaKa, U pa3bsICHATH HayKH. KoMMyHHKATHBHbIE:
HX C TOUKH 3pEHUS Kontponupyror
TIpeICTaBIeHNI 00 JIeMcTBUS MapTHEpa
SJIEKTPOTUTUYECKON
JUCCOLMAIN U
OKHCIIHUTENIBHO-
BOCCTaHOBUTENBHBIX
npoleccax.
32.| Hpaxkmuueckasn paoma Ne 6. YMers nonyyath DopMHPOBATH PeryisiTuBHbIe: 8§25 PeaxruBbl 1
HOlelleHue ammuaxa, aMMUAaK peaxkiuen KOMMYHUKAaTHBH HﬂvaHI/IpyIOT CBOU XAMHUYECKOC
- HMOHHOI0 OOMEHa U YIO JIEUCTBUS B CBSI3U C oGopynoBaHue
usyuenue e2o ceoticme. Th JIOKa3bIBaTh OMBITHBIM KOMIIETEHTHOCT ~ TIOCTaBJICHHOM 3a7aucii u
P MyTEM, 4TO COOpaHHBII b B OOLIEHHUH YCIIOBUSIMU €€ peIleHHs.
ra3 — aMMHaK, u ITo3naBaTte/ibHbIE:
aHAJM3UPOBATh COTpYIHHYECTBE  CTaBsT U OPMYIUPYIOT
pe3yNbTaThI ONBITOB U co eI U IPOOJIEMBI ypOKa
Jenath 0000IIaronme CBEPCTHUKAMHU KoMMyHHKATHBHLIE:
BBIBO/IbI. B IIponecce AJIEKBaTHO UCIIONB3YIOT
y4ueOHO- peueBbie CpecTBa s
HCCIIENIOBATENBC 3 ()EKTUBHOIO PEIIEHHS
KO KOMMYHHKATHBHBIX
JeATEIIbHOCTH. 3a1a4
33.| Con aMMOHWUS. 3HaTh KaYECTBEHHYIO DopmupoBaTh PerynsiTuBHbIe: 8 26 PeakTuBbI 1
Jlabopamopnowtit onetm Nel7 T peaxkunro Ha HOH KOMMYHHUKAaTUBH  [InaHupyroT cBOU XHUMHAYECKOE
Bzaumooeticmeue conei aMMOHUA CO aMMOHHA. YMeTb yio JICHCTBHS B CBA3H C oGopynosarme
wenouamu COCTaBJIATH YpaBHECHUS KOMIICTCHTHOCT [IOCTaBJICHHOMI 33;[3‘{612
TP XUMHYECKUX PEaKIIHH, b B OOIIEHNH Y YCIIOBUSMU €€
XapaKTePHU3YIOIMNX u pELLEHHS.
XMMHYECKHE CBOWCTBA coTpynHudecTBE  [lo3HaBaTebHbIE:
coJer aMMOHHS, H co CraBsar u
Pa3bsACHATH UX B CBETE CBEpPCTHHUKaMHU (hopMyIHPYIOT LENH U
MIpeACTaBICHUH 00 B Iporiecce poOIeMbl ypoKa
JJEKTPOIUTHIECKOH y4eOHO- KoMMyHHKATHBHbIE:
JIMCCOLIMAIINHL uccieioBaTeNbe  KOHTPOIUPYIOT
KOM JIeHCTBUS ApTHEPA
JIeATETbHOCTH.
34.| A30THAs KHCJIOTA. 3HaTh CTpOEHHE dopMupoBaTh PerynsTuBHble: 827 Tepmopesucrop
Jlemoncmpayuonnsie onvimo MOJIEKYIBI a30THOU LEIOCTHOC YYMTBIBAIOT IPABUIIO B HBIi JATIUK
NoNel5-17: cdTonyuenue oxcuda KHCIIOTBL. YMETh MHUPOBO33PEHUE,  IUIAHUPOBAHUH U TEMIIEPaTypBI,
OOBSCHATH, YEMY PaBHBI COOTBETCTBYIOIIl ~ KOHTpOJIE criocoda natyuk pH,
azoma (IV) u uzyuenue e2o
BAJICHTHOCTb aTOMa a30Ta | ee peleHus JIaTINK

ceoiicme»; «OKucienue oxkcuoa




azoma (II) 0o oxcuoa azoma
(IV)»; «B3aumooeiicmeue okcuoa
azoma (IV) ¢ 6000ii u
KUCI0P00OM, ROYHEHUE A30MHOIL
Kuciomol»

H €ro CTEIEeHb OKHCICHHUSA
B MOJIEKYJIE a30THOM
KHCIIOTBL. YMETH
COCTaBIISITh YPaBHEHUS
XUMUYECKUX PeaKIUi,
JISXKAIIUX B OCHOBE
TIPOU3BOJICTBA a30THOM
KHUCJIOTHI, U Pa3bsSICHATH
3aKOHOMEPHOCTH HX
MIPOTEKAHMUS.

COBPEMEHHOMY
YPOBHIO
pa3BuUTHS
HayKH.

pas3nuyaroT cnocod u
pe3yNbTaT ACUCTBUS
Ilo3HaBaTesIbHBIE:
UCTIOJIB3YIOT MTOUCK
HeoOX0 MO
nHpopmanun st
BBITIOJTHEHHSI Y4eOHBIX
3a/1aHui ¢
UCIIOTb30BaHUEM
y4eOHOM JTTepaTypHhl,
KomMMmyHuKaTHBHBIE:
KOHTPOJIUPYIOT
JIeHiCTBUE TIapTHEPA
JIOTOBapHBAIOTCS O
COBMECTHOM
JIeTeNIbHOCTH,
NPUXOJSIT K 001IeMy
PpeLICHHIO

3JEKTPONPOBO
HOCTH, amnmapar
ISl IPOBEICHUST
XUMHUUYECKUX
peakuuit
(AIIXP),
MarHuTHast
MelIaaKa
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