ST0T-+70T ogoHDdy"d

H000BIN § — § KIXUIMBRA KIY

CBHWHY» LDWIAN HITHGIRA

CEUWHX BBHIIQLBEBHEO] [» MLOOHILALEAY HOHhOdAaHg

VININVdI0dU BVhO9Vd

LY §0 % 10 p N roxoLrod]]

VN BHAIHHULION) -|\N. &\B
"WT J0 > w&\%ﬂz exudy |
VI eHEEdAWpR)] %@W Lol mmou@z:m\.Wm\“mW 0JONODRHIOIrOHXSL ~ORdALarkNend

doadu ou edopyaduy “we 1 010HARLUHBIWA I-OHHIE 1212
A . N

OHAINKIALLA OHVHOOVIII0D - OHAdLOWDDVd

qd exoned otoxduudLinueng ogondddy *d [I0) A90IN

Herdordodmeq wiHIrgAuIg Houed udHHdAnneng enoned OIOHArRHUNTHHEAN BUNed LOMHHWITY

94 HOUVd UMIDHUdAhHVHAE AN UMTTVdLOUHUINTY BUHVE0EVAYIO0 IrA7.LO AMIA
MUNVd4AIrdd HOMDUHUID0d BUHAMALGDOJII O4LOdALIUHHUIN




IHosicHUTE/IBHAA 3alIUCKA

PaGouasi mporpaMmMa cocTaBjieHa HA OCHOBE CJIEAYIOIINX JOKYMEHTOB:

o  DyHaaMEHTAIBHOTO si/Ipa CoJIep KaHmsI 00IIeTo 00pa3oBaHus U B COOTBETCTBUU C [ 0CyIapCTBEHHBIM CTaHIAPTOM 00IIeT0 00pa3oBaHus (TIpHUKa3
MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparmu ot 17.12.2010 r. Ne 1897).

e Pabounx mnporpamm. IlpenmerHas nmaHHa y4deOHukoB  OC [aOpuernsH, 8-9 maccel: mocoOmWe  UIS  y4HTeleH
obmieoOpaszoBarenbHbIx opranu3anuii /H.H. I'apa. — 2 uzn., mom. — Mocksa: [IpocBemenue, 2013 r.

o  ®depnepanpHOro 3akona «O0 obpaszoBanum B Poccuiickoit @eneparmm» No273-D3 ot 29 nexabps 2012.

e [IpumepHOii mporpamMMbl OCHOBHOTO o0O0mIero ooOpa3oBanus mo xumud I 8-9 kiaccoB, nomymeHHas JlemaprameHTOM 00pa30BaTEIIbHBIX
MporpamMM M CTaHJapToB oOmIero oopazosanus MO PO.

e denepanbHOro mepeyHs y4eOHUKOB, PEKOMEHIOBAHHOTO (JomylieHHOro) MuHHCTEpCTBOM o00pa3oBaHusi W Hayku P@® K HCHOJIB30BAHUIO B
o0pa3oBaTeNnsHOM TIpoIecce B 001eo0pa3oBareabHbIX yupexaenusx Ha 2023-2024 yueOHbli rox.

e TpeOoBaHmii K pe3yabTaTaM OCHOBHOTO OOIIero oOpa3oBaHUs, MPEACTABICHHBIX B (pelepallbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe
o0miero o0pa3oBaHMs BTOPOTO TMOKOJICHUS. B HUX TakkKe yYUTHIBAIOTCS WACHU PA3BUTUS M (POPMUPOBAHMS YHUBEPCATBHBIX YYEOHBIX NEHCTBUU LIS
OCHOBHOTO 00111eT0 00pa30oBaHUS.

e Meroauueckux peKOMEHJaluMii MuUHHUCTepcTBa mpocBemeHus Poccuiickoit ®enepammu mno  «Peanmzamum  00pa3oBaTeNbHBIX — MPOrpamMM
€CTECTBEHHOHAYYHOH M TEXHOJOIMYECKOW HaIIPaBICHHOCTEH IO XMMHUHM C MCIOJIb30BaHHEM 00opynoBaHus LeHTpa «Touka pocTa»(yTBepKAEHBI
pacniopspkenneM MuHucTepceTBa npocsetnenust Poceuniickoit ®eneparmu ot 12 stuapst 2021 r.Ne P-6).

e OcHoBHO# oOpa3zoBatensHOM nporpammbel MOBY COIII c. ApcenoBo» Ha 2024-2025 yueOHsIii rof.

e VYuebnoro mmana MOBY COIII c. ApcenoBo Ha 2024 — 2025 y4yeOHbIii rOf.

B o0yyeHnn XumuM OOJBIIOE 3HAYEHHE HMEET SKCIIEPUMEHT. AHAJIM3MPYs Ppe3yJbTaThl MPOBEACHHBIX OIBITOB, ydalluecs YOEXIAlOTCS B TOM,
YTO T€ WM HHBIE TCOPETHYECKHE MPEACTABICHUS COOTBETCTBYIOT HJIM IMPOTHBOPEYAT pPEaTbHOCTH. TOJBKO OCYHIECTBIISISI XMMHYECKHH OSKCIIEPUM €HT
MOYKHO MPOBEPUTH JOCTOBEPHOCTH IMPOrHO30B, CACIAHHBIX Ha OCHOBAaHMHM TEOPHHM. B Mpolecce SKCIEPUMEHTANIbHOW pabOThl ydaluecs MpuoOpeTaroT
OMBIT TIO3HAHMS PEATBbHOCTH, SBISIOIIMICS BaXXKHBIM 3TarioM (QOPMUPOBAHMA Yy HHUX YOEXKIEHHH, KOTOpble, B CBOIO O4Y€pellb, COCTABISIOT OCHOBY
HAYYHOTO MHUPOBO33PCHHUSI.

Buenpenne oOopymoBanus 1udpoBoil JabopaTopuu meHTpa «Todyka pocTay MO3BOJUT KAYECTBEHHO HM3MEHHUTH Mpolecc OOyYeHHUs XHMHHU.
KosruecTBeHHBIE KCIIEPUMEHTHI MO3BOJIAT MOJIYyYaTh JOCTOBEPHYIO HMH(GOPMALMIO O MPOTCKAHWUM TEX WJIM MHBIX XMMHUYECKHX MPOIECCax, O CBOMCT Bax
BemiecTB. Ha OCHOBE TONYYEHHBIX SKCIICEPUMEHTAIbHBIX JAaHHBIX OOydaeMble CMOTYT CaMOCTOSTEIbHO [IeaTh BBIBOJBI, 0000IIATh PE3yJIbTaThl,
BBISBJIATH 3AKOHOMCPHOCTH, YTO OAHO3HAYHO 6yz[eT CHOCO6CTBOBaTB ITOBBINICHUKO MOTHUBAIIUN 06yqum{ ITKOJIBHUKOB.

Jlns u3ydeHus npeaMeTa «XUMHEsI» Ha 3Tare OCHOBHOTO 00Iero odpa3zoBaHusi oTBOaUTCs 70 4acos:

8 kmacc —35 yacos;

9 knmacc —35 yacoB (68 4acoB Mo MIAHUPOBAHUIO).

JlanHasi oOpa3oBaTelibHAsl MporpaMma OO0ECIeYMBACT YCBOCHUE YYAIIUMUCS BaKHEHIIIMX XWMHUYECKHUX 3aKOHOB, TEOPUH M TIOHATHH; (OPMUPYET
MPEJICTABJIICHUE O POJIM XMMHU B OKPYXKAIOIIEM MHPE M KM3HHU 4eyioBeka. [Ipu 3TOM OCHOBHOE BHHUMAHHE YJIEISICTCS CYHTHOCTH XHMHUYECKHUX PEAKIIUH H
METOJIaM UX OCYIIECCTBIICHHS.

OJHUM W3 OCHOBHBIX MPHHIIMIIOB IOCTPOSHHS MPOTPAMMBI SIBISICTCS TPHHIUI JTOCTYITHOCTH. OKCICPUMCHTAIbHBIC JaHHBIC, IOJYYCHHBIC
YYaIIUMKCS TIPU BBIMOJHEHUH KOJIMYCCTBEHHBIX OIBITOB, TIO3BOJIAIOT YYalllUMCS CaMOCTOSITEJIbHO JICJIaTh BBIBOJBI, BBISBIATH 3aKOHOMEPHOCTH.
[Tonxo/bl, 3aJ0KEHHBIC B COJIEP)KAHUE IMPOrPaMMbl Kypca, CO3Jal0T HEOOXOIUMbIC YCIOBUS JIJII CHCTEMHOTO YCBOCHHUS YYalllUMHUCS OCHOB HAyKH, JUIS
oOecrievyeHnsl Pa3BUBAIONICTO M BOCIHHUTHIBAIONIETO BO3JCHCTBUSA OOyUYEHHUS HA JMYHOCTH ydamierocs. dopMupyemble 3HAHUS JOJIKHBI CTaTh OCHOBOMU



CUCTEMBbI YOCKICHHUI MIKOJbHUKA, HEHTPAJIbHBIM SAPOM €0 HayYHOTO MHUPOBO33PEHHUS.

Ha ©6a3e mentpa «Touka poctay oOecriednBaeTcss peanm3alis 00pa30BaTEIbHBIX MPOTPAMM E€CTECTBEHHOHAYYHOH W TEXHOJOTHYECKON
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TPeOOBaHMSIMM 3aKOHOJATENIbCTBA B cpepe oOpazoBaHus M ¢ y4€ToM pexkomeHnauui denepanbHOro
oreparopa y4eOHOTo npeaMeTa « XUMHUs.

OO6pa3oBarenbHas MporpaMMa MO3BOJISIET MHTETPUPOBATH pealu3yeMble MOIXOIbl, CTPYKTYPY U COJAEp)KaHWE TMpPHU OpraHu3ald OOY4YEeHUS XUMHH
B 8—9 KJaccax, BEICTPOCHHOM Ha 0ase JIto00ro U3 JOCTYIHBIX yaeOHO-MeToaudecknx KomruiekcoB (YMK).

Ucnons3zoBanne obopynoanusi «Touka poctay» mpu peanuzauuu gaHHou OIl mo3BomsieT cozdoamsb ycioeus:

— 7S pacIIMpEeHUs COACPM AaHMS IIKOJIHHOIO XMMHYECKOro 00pa3oBaHUS;
— JUId TIOBBIIICHHS TO3HABATEIbHON aKTUBHOCTH OOYYAIOMIMXCS B €CTECTBEHHOHAYYHOW OOJIACTH;

— IS pa3BUTHA JMYHOCTU peOEHKa B mpolecce 0OydeHHsi XMMHUHU, €ro CrocoOHOCTeH, (OPMHUPOBAHUS U yIOBJIETBOPEHUS COLIMAIBLHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH;

— s paboThl ¢ OJapEHHBIMU IIKOJbHUKAMU, OPTaHU3aIlMM MX Pa3BUTHS B PA3IMYHBIX 00JacTSIX 00pa30BaTECIIbHOM, TBOPYECKOU NEATEIBHOCTH.

ean u 3apaun

— Peanmuzanus OCHOBHBIX OOIIEOOpPA30BATEIIBHBIX MPOTPAMM 0 YYCOHBIM MPEAMETaM €CTECTBEHHOHAYYHOW HANPaBICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUHOU EATETHHOCTH 00YyYaIOIINXCS;

— BBEACHHE COBPEMEHHBIX CpPEICTB OOy4YeHHs] M BOCIUTAHHUS IJIs HU3ydeHuss (B TOM YHCIE OHKCHEPUMEHTAIBHOTO) IUCIUIUIMH (MOIYJIeil)
€CTEeCTBEHHOHAYYHON HAMpaBJICHHOCTH MPH pealn3alid OCHOBHBIX 00IIe00pa30BaTEeNIbHBIX MPOTpaMM M JOIMOJHHUTENBHBIX 00IIe00pa3oBaTeIbHbBIX
Mporpamm, B TOM YHUCJIE JUI PaCIIMPEHUs COACPIKaHUsl y4eOHOTOo MpeaMeTa « XUMUsD».

— BOBJICYCHHE YYAIIUXCSI B MPOCKTHYIO 1E€ATEIHHOCTb.

[TpopunpHblit  KOMIIIEKT oOOpynoBaHusi ueHTpa «Touka pocta» oOecneuuBaeT 3(QeKTHBHOE MOCTHKEHHE O0pa30BaTENbHBIX pPE3yJIbTaTOB
o0yJaromuMHcs IO IporpaMMaM €CTECTBEHHOHAYYHOW HAINpaBICHHOCTH, BO3MOKHOCTh YIUIYOJEHHOTO M3YyY€HHs OTIENIBHBIX MPEIMETOB, B TOM YU CJe
Ui (OPMHUPOBAHUS M300pETaTENbCKOr0, KPEaTUBHOTO, KPUTUYECKOTO MBIIUICHUS, PAa3BUTUS (DYHKIIMOHAIBHOW TPAMOTHOCTH Y OOY4YaIOUIMXCS, B TOM
YHCJIE €CTECTBEHHOHAYYHOW U MaTeMaTHYECKOM.

DKCIIEPUMEHT SBIISETCA UCTOUYHUKOM 3HAHMM U KPUTEPUEM HX UCTMHHOCTH B Hayke. KoHuenmus cOBpeMEHHOro oOpa3oBaHMs IOAPA3yMEBAET, YTO
B Y4€OHOM HKCHEPUMEHTE BEAYILLYIO POJb AOJKEH 3aHATH CAMOCTOSITEIbHBIN UCCIEI0BATENbCKUN YUEHUUYECKUI SKCIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHBIE MCCIIEOBAHUS 110 XUMHHM YK€ TPYAHO TMPEICTaBUTh O€3 HCIONb30BaHUS HE TOJBKO AaHAJOrOBBIX, HO U
IU(POBBIX U3MEpUTENbHBIX NpudopoB. B denepansnom [NocynapcrBenHom OOpazoBatensHoM Crangapre (PI'OC) mnpomucaHo, 4TO OJHUM M3
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, MIPUOOPETAEMbIX YUALIUMHUCS, JOKHO CTaTh YMEHUE
«TIPOBEICHUS ONBITOB, MPOCTHIX 3KCIIEPUMEHTAJBHBIX HMCCIEIOBAHUM, MPSAMBIX M KOCBEHHBIX HM3MEPEHHH C HCIIOJIb30BAaHHEM AaHAJOTOBBIX M IU(PPOBBIX
U3MEPUTEIIbHBIX IPUOOPOBY.

VY4eOHbIil SKCIEPUMEHT O XHMHH, NPOBOJAMMBIN Ha TPaIUIMOHHOM O00OpyAOBaHHMM, Oe€3 MNpHMeHeHHs IU(PPOBBIX JabopaTopuil, HE MOXKET
MO3BOJIUTH B MOJIHOW Mepe PELIUTh BCE 337a4l B COBPEMEHHOM MIKOJE. DTO CBSI3aHO C PSIOM IMPUYMH:

— TpaauIMOHHOE INKOJBbHOE OOOpyJOBaHME W3-32 OrPAHMYCHHMS TEXHHUYECKHMX BO3MOXKHOCTEH HE IMIO3BOJSET HPOBOAWTH MHOTHE

KOJINYECTBEHHbIE UCCIICAOBAHMUS;

—  JUIMTENBHOCTH MPOBEIEHHs] XMMUYECKHUX HCCIIEeIOBAHUI He BCErJa COIIaCyeTCsl C JUIMTEIbHOCTBIO yUEOHBIX 3aHSATHI;

—  BO3MOXKHOCTb IIPOBEAECHUSI MHOTHX HCCIIEJOBAaHMH OrpaHMYMBAETCS TPEOOBAaHMAMU TE€XHUKU OE30MAaCHOCTH W JIp.

[ludposast nmaboparopus MOITHOCTHIO MEHSET METOIUKY U COJAEPNKAHUE HKCIIEPUMEHTANIbHOM JEATEIbHOCTH M pEIIaeT BbIIIEIEPEUHUCIICHHbIE
npo6isiemsl. I1IMpoKuil CHEKTp AATUUKOB IMO3BONAET Y4YAIUMCA 3HAKOMUTBCSA C MapaMeTpaMH XHMHUYECKOrO SKCIIEPUMEHTa HE TOJIBKO Ha KadeCTBEHHOM,
HO U Ha KOJMYeCTBEHHOM YypoBHe. Lludposas nabopatopus mo3BOISIET BECTH MAJUTEIbHBIM HSKCIEPHUMEHT Jake B OTCYTCTBUE SKCIEpPUMEHTaTopa , a
4acTOTa UX U3MEPEeHHUH
HETIOJBJIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.



B npouecce popmupoBaHHs SKCIIEPUMEHTATBHBIX YMEHUN y4eHUK 0OydaeTcsl MpeACTaBlIATh MH(POpMAIHIO 00 MCCIEAOBAHUU B YETHIPEX BUAAX:

B BepOaJIbHOM: OMHUCHIBATH SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTa, (PMKCHPOBATh BHUMAHHE HAa H3MEPSEMBIX BEIHMYMHAX,
TEPMHUHOJIOTHH;

B TaOJMYHOM: 3amOJHATh TAaONMIBI JAHHBIX, JIEKAIIMX B OCHOBE IOCTPOCHHS TpapUKOB (MPU ATOM Yy YYalIUXCsl BO3HUKAET MEPBUYHOE
MpeICTaBIeHUEe O MacIITabax BETUYMH);

B rpaduyeckoM: CTPOUTHh TpauKH MO TAOJWYHBIM JaHHBIM, YTO MaéT BO3MOXKHOCTH IE€pexofa K BBIIABMKCHHIO THIIOTE3 O XapakTepe
3aBUCHUMOCTHU Menq:[y BCIIMUNHAMHU (HpI/I 3TOM yLII/ITCJ'IL ITIOKA3bIBAcCT HpeI/IMYI]_ICCTBO B BI/I3yaJ'II/ISaL[I/II/I SaBHCHMOCTCﬁ Menc/:[y BCJIIMYMNHaAMH,
HArJSIIHOCTh M MHOTOMEPHOCTB);B  BHJAE€ MaTeMaTHYCCKHMX YpPaBHCHHMH: JaBaTh MaTeMAaTHYeCKOC ONKMCAaHWE B3aWMOCBSA3HM BEJIMYMH,
MaTeMaTHUECKOE 000OIIEHNE.

[Tepexox OT KaxIoro sTama MpeACTaBICHHs HWHPOPMALUU 3aHUMAET JOBOJILHO OOJNBIION MPOMEXYTOK BpemeHH. B 7—=8 kmaccax 3TOT mporecc
HEOOXOJMM, HO B CTapIIMX KJIaccax MOXHO ObUIO ObI 3TO BpeMs MOTPAaTUTh Ha pelleHue Oosiee BaXHBIX 3a7ad. B sTom mimane mmdpossie nabopatopuu
CYIIECTBEHHO SKOHOMSAT BpeMs. DTO BpeMs MOXHO norpatuth cornacHo @I'OC Ha ¢opmupoBaHHE HCCIENIOBATEIbCKMX YMEHMUH Y4YalUXcsi, KOTOpPhI €

BBIPAXKAIOTCS B CIEAYIOLIUX NEHCTBUAX:
—  ompejesieHrue MpoOJIeMBI;
— IIOCTaHOBKAa HCCJIEIOBATEILCKOMN 3aJauu;
—  IUIAaHUPOBAHHE DPEIICHUS 3a]a4u;
—  TIOCTPOECHHUE MOJENEH;
—  BBIABIDKCHHE THIIOTES3;
—  JKCHEepUMEHTaJbHAsl MPOBEpPKA TUIOTE3;
—  aHalu3 JaHHBIX IKCMECPUMEHTOB WJIM HAOJIIOJCHUMN;

-popmynupoBaHue BBIBOJIOB.

COIAEPKAHUE ITPOT'PAMMDbBI

BHEYPOuHOii nesTebHOCTH « XUMMUS» 1151 8 kiaccoB
(354acoB)c ucnosb30BaHNeM 000pyAoBaHNus HUPPOBOW

Jaboparopum «Touka pocra»
Pasznen 1. OcHOBBI SKCIIEPUMEHTAIbHON Xumuu (22 )
XuMHs — HayKa dKCIEpUMEHTalIbHas. BBOOHBIN HHCTpykTax 1o Th
Jlemoncmpayuonnwtii skcnepumenm Ne 1.03HaKoMIIeHUE ¢ 1a00PaTOPHBIM 000PYA0BaHUEM; TPUEMBI O€30MaCHON PabOThl C HUM.
Ilpakmuueckas paooma Ne 1. TlpaBuna TeXHUKH O€30MACHOCTU NpH paboTe ¢ 1abopaTOpHBIM 00OpyAOBaHHEM. M3ydeHHe CTPOEHUs IIaMEH!»
MeTop! MO3HAHUS B XUMUHU. DKCIIEPUMEHTAIILHBIE OCHOBBI XUMHUHU
Jlabopamopnuiit oneim Nel.PaccMOTpeHnE BEIIECTB C Pa3IMYHBIMU (PU3NYECKUMHU CBOMCTBaMHU (Meb, JKe€le30, IIMHK, Cepa, BOJA, XJIOPU HATPUS
Jlabopamopmnutii onvim Ne 2. «Jlo kakoil TeMIiepaTypbl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopusiii onbim Ne3.Vi3ydenue CBONCTB BEIICCTB: HATPEBAHUE BOJIbI, HarpeBaHue okcuaa kpemuus (1V).
Jlabopamopmnwtii onvim Ne 4. «/I3mepenne TemnepaTypbl KUIIEHUS BOJIbI C TOMOIIBIO IaTYMKA TEMIIEPaTypbl 1 TEPMOMETPA»
Jlabopamopnutii onvim Ne 5.«OrnipenieneHre TeMIepaTypbl TUIABJICHUS U KPUCTAUIN3ALUN METalIa
[lepBoHa4anbHBIE XUMUYECKHE MOHATHA. UHMCTBIE BEIIECTBA U CMECH
Jlabopamopnutii oneim Ne6. ViccnenoBanne (U3NIECKHX U XUMHUYECKHX CBOHCTB NMPHUPOIHBIX BEIIECTB (M3BECTHSIKOB).
YucTele BemecTBa 1 cMecH. CriocoObl pa3/ieieHus: cMeceil: IeicTBue MarHuTOM, OTCTauBaHKe, PUITPOBAHUE, BBINIAPUBAHNE, KPUCTAILTH3AINS,
JUCTHIUISILIMSL.



Jlabopamopnwtii onetm Ne7. Pa3neneHue cMecH *KeJle3HbIX OMWJIOK M CEpbl C MOMOUIbI0 MarHuTa.

Jlabopamopnutii onetm Ne8.I1purotoBieHre 1 pa3elieHue CMECH XKelle3a U Cephl, pa3/ielieHue CMecH He(THU U BOJIbI (PACTUTEIBHOTO Maciia U BOJbI).
Ilpakmuueckas paboma Ne 2. OBnasieHrie HaBBIKAMH pa3AeIeHUs] OJHOPOAHBIX M HEOJHOPOAHBIX CMECei: OTCTauBaHue, (PIIbTPOBAHNE,
BBIIIAPUBAHUE, KPUCTAJUIU3ALNSA, TUCTIIIIALMS (IIEPErOHKa).

Pu3nyecKkue 1 XUMUYECKHE SBIICHUS.

Jlemoncmpayuonnwtii Ikcnepumenm Ne 2. «BpiieneHue U MorjaouieHUE TeIUla — MPU3HAK XMMUYECKOW PEeaKIrim)

Jlabopamopnuwiit onetm Ne9.Ilpumepsl puzndeckux sBICHUH: crubaHue CTEKISHHOW TPYOKH, KHUIITYCHHE BOJBI, IUIaBIeHHE mnapaduHa.
Jabopamopuetit onvtm Nel(.Ilpumepbl XMMHYECKUX SBJICHHUI: TOPEHHUE JPEBECHHBI, B3aUMOACHCTBHE Mpamopa C COJSHON KHUCIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBL. BeliecTBa MOJIEKYIIpHOTO U HEMOJIEKYJIIPHOTO cTpoeHusl. Kpucranmuueckue pemeTKy.
Jemoncmpayuonnstii onvim N 3.«TemnepaTypa IUIaBIEHHs BEILECTB C Pa3HBIMM TUIIAMU KPUCTAINIMYECKUX PEIIETOK»

IIpocTsie U cinoXKHbIE BellecTBa. XUMHUUECKUH 3JIEMEHT. XUMUYecKUil 3HaK. [IpocThie BemecTBa: MeTalIbl © HEMETAJIBI.

Jlabopamopmnwtit onetm Ne 11. 3HakoMCTBO ¢ 0Opa3aMH NMPOCTHIX BEIIECTB: METAIJIOB U HeMeTaJlI0B. ONMCaHue CBOMCTB.

Jlabopamopnuiit onstm Nel2.V3yuenune oOpa3lioB METAIJIOB U HEMETAIOB (CEpbI, JKeje3a, aJloMHHUS, Tpadura, Meau u ap.).

CrokHBIE BELIECTBA UX COCTaB U CBOMCTBA.

Jlabopamopnuiit onvim Ne 13. 3HakoMCTBO ¢ 00Opa3lamMH CIIOKHBIX BEIIECTB, MHHEPAJIOB U TOPHBIX mopo. Onucanue CBOWCTB.
Jemoncmpayuonnwtii 3kcnepumenm Ne 4. «PaznoxeHue BOJbl JIEKTPUUECKUM TOKOM

Jlabopamopuutit onvtm Nel4.VictibiTaHre TBEPJIOCTH BEIIECTB C MOMOIIbIO KosuteKuu «kana TBepaocT».

DopMmyIbl CIOKHBIX BellecTB. KauecTBEHHBIN W KOJMYECTBEHHBIM COCTAB BELIECTBA.

Jlemoncmpayuonnwtii skcnepumenm Ne 5. «Pasnoxenue ocHoBHoro kapoonara meau (I) (mamaxura)»

@opMyIbl CI0XHBIX BellecTB. KauecTBeHHbIM M KOJMYECTBEHHBIN cocTaB BelecTBa. Ha3zBaHUs CIIOKHBIX BELIECTB. PeakTUBBI. DTHUKETKHU.
['pynmnbl XxpaHeHus: peakTUBOB. Y CIIOBUSI XPaHEHUS! U MCIIOJIb30BAHUA.3aKOH COXPAHEHHs MAcChl BELLECTB.

Jemoncmpayuonnwiii 3kcnepumenm Ne 6.«3aKOH COXPAaHEHUS MACCHl BEIIECTBY

XUMUYeCcKUe npeBpalieHus. XUMUYECKUE PEaKIUHU.

Jlabopamopmnwtii onetm Nel5.11pu3Haky NpOTEKaHUSI XUMUYECKUX PEAKIMA: HarpeBaHUE MEIHOM MPOBOJIOKH; B3aUMOJEHCTBIE PACTBOPOB €IKOTO
HaTpa U XJIOpUJa MeaH; B3aUMOJEHCTBHE PAaCTBOPOB YKCYCHOM KHCIIOTBI M THApPOKapOOHaTa HaTpusl.

XUMUYECKUE YpaBHEHUs. BBINOIHEHHE TPEHUPOBOYHBIX YIIPAKHEHUH 110 COCTABICHUIO YPABHEHUN XUMHUYECKUX peaKLui

Tunbl XUMUYECKUX PEAKLUI

Jlabopamopmnutii onetm Nel 6. Tunibl XUMHUYECKUX peaknii: pasnokenue ruapokcuaa mean (11); B3anmopaeiicTBre xene3a ¢ paCTBOPOM XJIOPHIA METN
(1), B3aumoneiictBue okcuaa meau (1) ¢ pacTBOpoM COJISIHO#M KHCITOTHI.

ITonroroska x 'NMA, BIIP.

Tecmoesbtii kKonmpons. «OCHOBBI HKCIIEPUMEHTATLHON XUMUNY.

Pa3nen 2. [IpakTHKYM N0 M3Y4YE€HHIO Ta30B: KUCJI0poaa u Bogopoaa (7 1)

Kucnopon. Peakuuu, ncnons3yembie s MONIYYEHUST KUCIOPOAa B J1aOOpaTOPHH

Jlemoncmpayuonnwtii skcnepumenm Ne 7. «Ilonyuenue u coOupanue Kuciaoposaa B Ja00OpaTOpUU U 3aMOJHEHUE UM Ta30METpay
Xumuueckue cBoricTBa kuciaopoaa. OKCcHbl.

Jlabopamopmnutit onvtm Nel7.«l'openne cepsl U pochopa Ha BO3AyXe H B KHCIOPOJIEH

Jla6opamopuutit onoim Nel8.«'openne >xenesza, MeaH, MarHus Ha BO3JYXE U B KHUCIIOPOCH

Jlabopamopmnutii onetm Nel9. Paccmotpenne oopasiioB okcuos (yriaepoaa (IV), Bogopona, pochopa, Mmean, KaabIus, xKere3a, KpeMHHS).
ITogroroka x I'MA, BIIP

Bo3nyx u ero cocras.

Jemoncmpayuonnstii s3kcnepumenm Ne 8. «Otpenenenue coctaBa BO3IyXa»



Bonopon. [Monmyuenue Bogopona. Mepsl 6e3omacHocTy mpu padote ¢ BogopoaoM. Ilposepka Ha yuctoty. ['pemyunii ras.

Jlemoncmpayuonnwtii sxcnepumenm N 9. «Ilonyuenue u cobupanue Bogopoaa B raboparopuu. OneiT KaBenaumiay

Xumuueckue cBONCTBa Bojopoaa. [Ipumenenue.

Jemoncmpayuonnwtii sxcnepumenm Ne 10.«Ilonydaenue Bogopoa peakiyeid allOMUHIS CO CMECHIO Cylb(haTa MEAH U XJIOpUAa HATPHSD)
Jemoncmpayuonnwtii sxcnepumenm Ne 11.«3anruMaTenbHbIE ONBITH C BOJOPOAOM: JIeTaromas 0aHKa, B3PBIBAIOIINECS ITy3BIPH, JIETAIOIINE MBUIEHBIC
HIAPUKH.

Tecmoewtit Konmpoas: «lIpakTHKYM O M3YYEHHIO I'a30B: KHCIOPOJA U BOAOPOIAN.

Pa3neun 3. [IpakTHKYM N0 M3Y4YE€HHUIO CBOHCTB BOAbI H pacTBOPOB (5 1)

Bopma. MeTonpl onpezenenns cocTaBa BOABI - aHAJIU3 U CHHTE3.

Jlabopamopnwtii onvtm Ne 20.«OnpeneneHue BOJONIPOBOTHON U JUCTUILTUPOBAHHON BOJIBI»

duznyeckrue 1 XMMUYECKUE CBOWCTBA BOJIBI.

Jabopamopuwiit onerm Ne21.Oxpacka UHAUKATOPOB B HEUTpaJbHOU cpele

Jlabopamopnuwtii onvim Ne22.CpaBHeHre npoO BOJbI: BOJOIPOBOIHOM, U3 TOPOJCKOIO OTKPBITOTO BOJOEMA.
Bopa — pactBopurens. PacTBopsl.

Jlabopamopmnuiit onvim Ne 23. «13ydeHue 3aBUCUMOCTH paCTBOPUMOCTH BEILECTBA OT TEMIIEPATYPBD»
HacpiienHble 1 HEHACBILIEHHBIE PACTBOPBI.

Jlabopamopnuwtii oneim Ne 24. «Habawooenue 3a pocmom Kpucmanioe)

Jlabopamopmnutii oneim Ne 25. «llepecviuiennstit pacmeop»

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHUEHMPAYUU BEULECNE KOJIOPUMEMPUUECKUM MEMOOOM N0 KATUOPOBOUHOMY ZPAPUKY»
Kpucramnoruzapars!.

Jabopamopuuiit onvim Ne 26.«Onpedenenue memnepamypot pa3noxicenus Kpucmauiiouopama
IToaroroska xk 'NMA, BIIP

Tecmoswtit Konmpoap: «IIpakTUKyM IO W3YYEHHUIO CBOWCTB BOJBI M PACTBOPOBY.

CONEPKAHUE ITPOT'PAMMBI

BHeypouHoii AesaTebHOCTH «XUMMUA» nuis 9 kiaacca (3549acoB)c ncnoib30BaHueM
obopynoBanusi ungposoii 1adoparopuu «Touka pocra

BBenenne B kypc «Xumusi-9» (2 1)
Bsoonvuii uncmpyxmaoic no Th. Xumust — Hayka SKCIIepUMEHTaIbHAsI.
Jemoncmpayuonnsiit sxcnepumenm Ne 1.03naxomienue c 1a60pamopHvim 060py0osanuem; NPuémMsl 6e30nAcHOll padomsl ¢ HUM.

BXO,Z[HOG TECTUPOBAHUC IO TCOPCTUUCCKUM M MPAKTUYCCKHUM 3HAHHAM 3a 8 kitacc

Pa3nen 1. MHoroo0pa3ue XuMHYeCKUX Peakii B IKCEepUMeHTAIbHOM xumuu (154)

Tema 1. Knaccugpuxayus xumuueckux peaxyuit (6 u)

Knaccudukamuss XUMHYECKUX pEaKIWH, PEaKIMH COSAWHCHUS, DPA3I0KECHUs, 3aMemieHus, oOMeHa. OKHCIUTEIFHO - BOCCTAHOBHUTEIBHBIE PEAKIIHH.
OkuciIuTenb, BOCCTAHOBUTENb, TMPOIECCHl OKHUCIEHHWS, BOcCTaHOBIeHHs. (CoOcCTaBleHHWE YpPaBHEHHN OKHUCIHTEIBHO - BOCCTAHOBUTEIBHBIX PEaKUUd C
MOMOIIBI0 METO/Ia JICKTPOHHOTO OanaHca.

TemnoBeie 3P HEKThl XUMUYECKUX PEAKIUNA. DK30TEPMUUIECKUE U JHIOTCPMUUCCKUE PEaKIIUU.



Tepmoxumuyeckue  ypaBHeHUS. CKOPOCTh XUMUYECKHUX peakinid. DakTopbl, BIUAIONINE HA CKOPOCTh XUMUYECKUX peakiuii. [lepponauansHbie
MIPEJICTaBJICHUS O KaTaJu3e.

Hemoncmpayuu. /lemoncmpayus onvimos, 8bIACHAIOWUX 3A6UCUMOCHb CKOPOCMU XUMUYECKUX PeaKyutl om pasiuyHulx axkmopos.

Tabnuywvr « Obpamumvle peakyuuy, «Xumuueckoe pagnosecuer, « CKOpocmos XuMuieckou peakyuin.

Pacuemnvie 3a0auu. Pacuemvt no mepmoxumMudecKum ypasHeHUsIM.

Ilpakmuueckasa paboma Nel. H3yuenue enuanua ycioeuii npoGedeHus XumuiecKkoil peakyuu Ha e€é CKopoCcmb.

Obparumsble peakuuu. [IoHATHE 0 XUMHUYECKOM PAaBHOBECHH.

Tema 2. Inekmponumuueckasn ouccoyuayus (9 )

XuMuyecKue peakiuu, UAyIrMe B BOAHBIX pacTBOpax. DIEKTPOIUTHI U HedneKTponuThl. Monsl. KaTnons! u annoHsl. ['uapaTHas Teopust pacTBOpO B.
DNIeKTpONUTHYECKas TUCCOIMAIMS KUCIIOT, OCHOBaHUH, coiel. Cria0ble U CHUIIbHBIC 3ICKTPOJUThI. CTeneHb AUccolManyy. Peakiyuy HoHHOTO oOMeHa.
VYcnoBus npoTeKaHus peakiyii oOMeHa 10 KOHIA. XUMHUYCCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIMHCHHU B CBETE MpEICTaBiie HUK 00
SJIEKTPOJIUTUYECKON JUCCOIUAIIN M OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKITHIX.

[TonsiTue o ruzposuse cosei.

Pacuémei no ypasnenuam xum. peaxkyui, eciu 0OHO U3 8ewecms 0aHO 6 U3obimKe.

Hemoncmpayuu. Hcnvimanue pacmeopos eeujecms Ha 21eKMpUyecKyio nposoouUMocms. JudceHue UoHO8 8 3JIeKmpuyeckom noie.
JlabopamopHvie onvimobl. Peakyuu obmena medxncoy pacmeopamu 31eKmpoiumos.

Ilpakmuueckaa paboma Ne2. Pewenue yxcnepumenmanvuulx 3aoauy no meme «Ceoiicmea Kuciom, OCHOGAHUI U COJlell KAK I1eKMPOTUNIO6).
TecToBBIII KOHTPOJIb.

Paznen 2. [IpakTHKYM 10 M3Y4YeHUIO CBOWCTB NMPOCTHIX BelIECTB: HEMETAJIOB H META/LIOB, HX coequnenuii (394)

Tema 3. I'anozenwt (5 u)

Hewmerannsbl. 'anorensl. [lonoxxeHne B NeproAUYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTpOeHHE uX aToMoB. Haxoxnenue B npupone.dusnueckue u
XUMHUYECKHEe CBOICTBA rasioreHoB. [lonyuyeHne u npumeHeHue rajgoreHoB. Xuop. dusnueckne U XUMHUECKHe cBoicTBa Xxjopa. [Ipumenenue xiopa.
Xnoposogopo. dusnueckue croiictsa. [Tonyuenue. ComnsiHast kuciioTa u ee coinu. KauecTBeHHast peakuus Ha XJIOpUJl — HOHBI. Pacnio3HaBaHue XJ10pu0B, OpPOMUIOB,
MOJIUJIOB.

Hemoncmpayuu. Puzuueckue ceolicmea 2anozenos. llonyuenue xa0pogooopoda u pacmeopeHue e2o 8 6ooe.

Jlabopamopnvie onvimul. Pacno3nasanue coasnol KUCIOMbl, XI0PUO08, OPOMUOOE, UOOUO08 U 100da.

Ilpakmuueckasn paooma Ne 3. [loiyuenue conanoi Kuciomol u uzyuyeHue eé c60lucme.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopon u cepa. IlonoxxeHne B mepuoIMYecKOd CHUCTEME XMMMUYECKHX JJIEMEHTOB, cTpoeHue Hx aroMoB. Cepa. Asuorponus cepsl. Ousnueck ue u

XuMHUeckre cBoiicTBa. Haxoxnenwe B mpupone. [lpumenenne cepsl. CepoBomopon. CepoBomopomHas KuciIoTa M ee coiu. KadecTBeHHas peakiys Ha
cynbbun- nonst. Oxcup cepsi (1V).

Cepnass kucinoTa. XUMHYECKHE CBOMCTBAa pa30aBIEHHONW M KOHIIGHTPUPOBAHHOM cepHOM KuciaoThl. KauecTBeHHass peakuus Ha Cyab(ar- HOHBI.
XMMUYECKUE PeaKilny, JISKAIIUe B OCHOBE IOJYYEeHUs] CEpPHOIM KHCIOTHI B MMPOMBIIUIEHHOCTH. [IpiMeHeHNe CepHON KHUCIIOTHI.

Hemoncmpayuu. Annomponusi Kuciopooa u cepvi. 3HAKOMCMBO € 00pa3yamu NPUpoOOHbIX CYIb@uios, cyibphamos.

JlabopamopHvie onvimel. Pacnosnasanue cyivghuo-, cyivgpum- u cyivgham-uonoe 6 pacmeope

Ilpakmuueckas paboma. Pewenue sxcnepumenmansHulx 3a0ay no meme «Kucnopoo u cepay.

Tema 5. Azom (5 u)
Asor u docdop. ITonokeHne B MEPHUOIUYECKON CHCTEME XMMHYECKHX JJIEMEHTOB, CTPOEHHE WX arOMOB. A30T, (pM3MYECKHE M XHMHYECKHE CBOM CTBa,



nojiyyeHue M npumeHeHue. KpyroBopor azota B mpupoje. AMmuak. @u3nueckre ¥ XMMUYECKHE CBOWCTBA, MojyuyeHue, npumeHeHue. Coilu aMM OHWUS.
A3oTHas KHCIIOTa U ee cBolcTBa. OKHCIUTENIBHBIE CBOMCTBA a30THOW KHUCIOTHI. [lomydeHne a30THOM KHCIOTHI B JIaOOpaTOpUH. XUMHUYECKHE DPEaKIIHH,
JeKalye B OCHOBE MOJMYYeHUsI a30THOM KHUCIOTHI B poMbInuieHHOCTH. [Ipumenenue. Conu. A30THBIE yI0OpeHUs.

®dochop. Amnorponusa. Pusndeckue u xumudeckue cporctBa. Oxcun dpocdopa (V). DocdopHas kucnora, ee CoJld U yA00peHusl.

Hemoncmpayuu. I[lonyuenue ammuaxa u e2o pacmeopetue 6 6ode. O3naxkomienue ¢ 06pasyamu NPUPOOHbIX HUMPAmos, gocghamos.

Jlabopamopnuie onvimul. Bzaumooeticmseue coneti ammonus co wenouamu. O3Hakomnenue ¢ a30mublmMu U Goc@opuvimu y00OpeHUusMuU.

Ilpakmuueckan paboma NeS. Ilonyuenue ammuaxa u uzyueHnue e2o ceoiicma.

Pewenue 3a0au na onpedenenue maccosoil (00bEMHOU) 00U 86IX00A NPOOYKMA PEAKyUu om meopemudeck 803MOHNCHO2O.

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

Juunocmmnuie pezynomamot
Obyuarowuiica nOIYUUM 803MONCHOCMb OJI (QOPMUPOBAHUA CLeOVIOWUX audHocmublx YV/I:
— OIpenejeHne MOTHBAIMUA M3yYeHUS y4yeOHOro mMaTepuaia;
— OIICHMBaHHME YCBAaMBAEMOro y4eOHOTO MaTepuaina, UCXOAS U3 COLMAIBHBIX M JIMYHOCTHBIX LEHHOCTEH;
— TIOBBIIICHUE CBOETO 00pPa30BaTEIbHOTO YPOBHS W YPOBHS FOTOBHOCTH K M3YYEHHIO OCHOBHBIX MCTOPHUYECKUX COOBITHIL, CBSI3aHHBIX C
pa3BUTHEM XUMUU U OOIIECTBA;
— 3HAHHWE MPaBWI MOBEJCHUS B YPE3BbIYAWHBIX CUTYAIHSX;
— OIICHWBAHHE COIMAJILHON 3HAYMMOCTH Npodeccuil, CBI3aHHBIX C XHMUEHH;
— BIIQJICHUE TpaBUJIaMH 0€30MacCHOr0 OOpAIICHUS] ¢ XUMHUYECKUMH BEIIECTBAMU U 000OpPYIOBAHUEM, MPOSBICHUE HKOJIOTHUECKOW KYIBTYpHI.

Memanpeomemmuvie pe3yibmantvl

Pecynamuenvie
Obyuarowuiicsi NOIYYUM B03MONCHOCIb OISl POPMUPOBAHUSL CeOVIOWUX pe2yasimusHblx YV/]:

— llesenojiaraHue, BKJIIOYas IMOCTAaHOBKY HOBBIX IleNiel, NMpeoOpa3oBaHuE NPAKTHUECKOW 3aJaud B I103HABATEJIbHYIO, CAMOCTOSATEJIbHBIM aHaJIM3
YCIOBUH JOCTUKEHUS 1€ HA OCHOBE Y4€Ta BBIJCIICHHBIX YYUTEJIEM OPUEHTUPOB JEHCTBHUS B HOBOM YU4EOHOM MaTepualle; IJIaHMPOBAaHHE ITyTH
JOCTHKCHHMS LIEIIEH;

— yCTaHaBJIEHHE LIEJIEBBIX NPUOPUTETOB, BBIACICHUE AlbTEPHATUBHBIX CHOCOOOB JAOCTHXKEHMS LIeIU U BbIOOp HambOosee 3(h(eKTUBHOro crnocooa;

— YMEHHUE CAMOCTOATEIbHO KOHTPOJIUPOBATh CBOE BPEMs U YIIPABIATH UM;

— yMEHHE NPUHUMATH PEIICHHs B MPOOJIEMHON CHUTYalluH,

— IIOCTAaHOBKA y4YeOHBIX 3aJjau, COCTaBJICHUE IUIaHA U IOCJIEJOBATEIbHOCTH ACUCTBUIA;

— opraHum3anys pabodero Mecra MpH BBIOJHEHUH XMMHUYECKOTO 3KCIIEPUMEHTA;

— IIPOTrHO3UPOBAHHEC PE3YJIIbLTATOB 06yquI/1$1, OLCHHBAHUC YCBOCHHOI'O MaTcpUalia, OUCHKA Ka4€CTBAa U YPOBH: IMOJIYUCHHBIX BHHHHﬁ, KOppEeKLIus
IJIaHa | crocoba ,Z[CﬁCTBPIH npu HeO6XOILI/IMOCTI/I.

lloznasamenvhule
Obyuarowuiica nOIYUUM 803MONCHOCMb OISl popmuposanus credyrowux noznasamenvhvix YVJ/I:
—  TIOWCK W BBIJICJICHHE WH(POPMAIIHH;
—  aHaJW3 ycJIOBUHM M TpeOoBaHUil 3a7auu, BHIOOp, COMOCTABIEHNE U OOOCHOBAaHUE CIOCO0A pEIIeHUs 3a]auH;
—  BbIOOp Haubosee 3PPEeKTUBHBIX CIOCOOOB pEIICHHUs 3a7aud B 3aBUCUMOCTU OT KOHKPETHBIX YCJIOBHUIA;
—  BBIIBIKEHHE U 00OCHOBaHHE TMIOTE3bI, BHIOOP criocoba €€ MpoBEpKU;




CaMOCTOSITETIHHOE CO3JIaHHE AITOPUTMA JESTENIFHOCTH NPHU PEHICHHH MPOOJIeM TBOPUECKOTO M MOWMCKOBOTO XapaKTepa;

YMEHUS XapaKTepU30BaTh BEILIECTBA IO COCTaBYy, CTPOEHHUIO U CBOWCTBAM;
ONUCHIBAaHUE CBOMCTB: TBEPIBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BbIIEICHUE WX CYIIECTBEHHBIX MPU3HAKOB;
n300paKeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHYECKUX (POPMYIT U CYIIHOCTH XMMHUYECKUX PEAKLUH C MOMOIIBI0 XUMUYECKUX

ypaBHEHU;

IMPOBECACHUC Ha6JIIOI[€HI/II>’I, OIMMCaHUE IMPU3HAKOB U YCJIOBI/Iﬁ TCUCHUA XUMHUUYCCKHX peaxunﬁ, BBIITOJITHCHHUE XUMHUYCCKOI'0 OKCIIEPUMECHTA, BBIBOABI

Ha OCHOBE aHajIM3a HaOJIOJEHUH 3a SKCIIEPUMEHTOM, PEIICHUE 33/a4, MMOJIyYeHUEe XUMUUYECKOW MH(POpMAIMKN U3 PA3TUYHbIX UCTOYHHUKOB;

YMCHHUC OpPraHMU30BbIBATb UCCIICAOBAHHUE C LCJIIBIO IMPOBEPKU T'MIIOTE3;
YMCHHUEC ACJIaTb YMO3AKIIIOYCHHA (I/IHI[yKTI/IBHOC u 1o aHaJIOFI/II/I) 1 BBIBOJBI,
YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_lI/IIO 0 BEIIECTBAX U XUMHUYCCKHX IIPOLECCaX, KPUTHUICCKHU OTHOCUTHCA K HCCBHOHaquOﬁ

nHbOpMaLnu.

KommyHnuxamusHuole

Obyuarowuiicsi NOIYYUM 803MOACHOCHb O POPMUPOBAHUS CIEOVIOWUX KOMMYHUKamuenvix YV/[

MIOJTHOE M TOYHOE BBIPA)KEHUE CBOMX MBICICH B COOTBETCTBUU C 3aJauyaMH U YCJIOBUSMHU KOMMYHHUKAIUH,

aJICKBATHOE UCIIOJIb30BAHUE PEUCBBIX CPEIICTB JISl yUACTHUS B AUCKYCCHH M apTYMEHTALUK CBOCH MMO3HUIIUH, YMEHHUE MPEJCTABISATh KOHKPETHOE
COZICpKaHUE C COOOIICHUEM €ro B MUChbMEHHOW M YCTHOM (opMe, ompejeneHne Crioco00B B3aMMOJICHUCTBHS, COTPYAHUYECTBO B MOUCKE U cOope
uHpOpMAITHH;

OIpeieJICHUe CIIOCOO0B B3aUMOICUCTBUS, COTPYTHHYECTBO B MOUCKE U cOope MHDOpMALIUK, YIaCTHE B IUANIOTe, INITAHUPOBAHUE OOLIMX
CIOCOOOB PabOThI, POSBICHUE YBAKUTEIBHOIO OTHOLICHUS K JPYTUM YYaIl[MMCs; OMMCAHUE COJCPIKAHHS BBIMOJIHACMBIX JICHCTBUI C LEIbIO
OPUCHTUPOBKH B MPEIMETHO- IPAKTUUECKOM JCSITEIbHOCTH; YMEHHS YYUTHIBATh PA3HBIC MHEHHS U CTPEMHUTHCS K KOOPAUHAIIMU Pa3THYHBIX
MO3HIIUI B COTPYIHUYECTRBE;

(bopMyaHpoBaTh COOCTBEHHOE MHEHHE M MO3UIHIO, APTYyMEHTUPOBATH U KOOPAUHUPOBATH €€ C MO3UIUSIMU MTAPTHEPOB B COTPYAHUUECTBE MPH
BBIPA0OTKE OOIIEr0 PElIeHHs B COBMECTHOM ACATEIbHOCTH;

OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYJAHUYECTBE HEOOXOAMMYIO B3aWMOIIOMOIIIb;

IUIAHUPOBATh O0IIKE CIIOCOOBI PabOThI; OCYIIECTBISITh KOHTPOIb, KOPPEKIHIO, OLCHKY JCHCTBUII MapTHEPA, yMETh yOEKIaTh;

UCIIONIb30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA JJIsl 0OTOOPaKEHUsI CBOMX YyBCTB, MBICIICH, MOTHBOB U MOTPEOHOCTEH; OTOOpaxaTh B pedn
(onmcanue, 00ObSICHEHHE) COIEPIKAaHIE COBEPIIAEMbIX ACHCTBHIA, KaK B )OPME TPOMKOI COLMATM3UPOBAHHOM peun, Tak U B hopMe BHYTpEeHHEH
peuu;

pa3BUBATh KOMMYHHKATHBHYIO KOMIIETEHIIHIO, UCITIOJIB3YsI CPEJICTBA YCTHOW M MMCHbMEHHOM KOMMYHHKAIIMU MPH paboTe C TEKCTaMU y4eOHHUKA U
JIOTIOJTHUTENIBHOM JTUTEPaTyPOH, CIIPABOYHBIMU TaOJIUIIAMHU, TIPOSIBISITH TOTOBHOCTD K YBaXKCHUIO MHOIM TOYKH 3pSHHS IPU 00CYKICHUH
pE3yJIbTaTOB BBIOJHEHHOM PaOOTHI.

Ilpeomemmnule pesynvmamaol
Obyuarowuiica Hayuumcs:

NPUMEHSTh OCHOBHBIE METO/bI TIO3HAHHS: HAOIIOZCHNE, H3MEPEHHE, SKCIIEPUMEHT;

OTMCHIBATh CBOMCTBA TBEPABIX, XKHUIKHUX, ra3000pa3HBIX BEIIECTB, BBIIEIS UX CYIIECTBEHHbIC NMPU3HAKHY;

PacKpBIBaTh CMBICI 3aKOHA COXPAHEHHs MacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOW TEOPHUH;—  pa3nndyaTh XUMHUYECKHE U (U3UYECKUE SBICHUS,
Ha3bIBaTh MPU3HAKH M YCIOBUS MPOTEKAHHUS XUMHUYECKUX PEAKLIHM;



co0roaTh mpaBmiia 0e30MmacHOi paboTHl MPH MPOBEICHUN OTBITOB;

— T0JIb30BaThCs JIAOOPATOPHBIM OOOPYJOBAHUEM M TOCYIOM;

— MOJy4aTbh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACTIO3HABATH UX; XapaKTepU30BaTh (PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYCCKUX COCIMHECHUH, MTPOBOIUTH OIIBITHI, IIOATBEPKIAIONINE XUMHUECKAE CBOMCTBA M3yUEHHBIX KJIIACCOB HEOPTAaHMUYECKUX BEIICCTB;

— PpacKpbIBaTh CMBICI MOHSATHS «PAcTBOP», BBIYUCIATH MAacCOBYIO JOJIO PACTBOPEHHOTO BEUIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
omnpeAeIEHHON MacCOBOM J0Jiel pacCTBOPEHHOTO BEIIECTBA;

—  XapakTepu30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAINTUICCKON PEMIETKH, ONPECIIATh BU] XUMUIECKON CBSI3U B
HCOPraHNMYCCKUX COCAUHCHUAX,

—  pacKpbIBaTh OCHOBHBIC MTOJIOKEHHUS TEOPHH JICKTPOIIUTUICCKON AUCCOIMAIIMN, COCTABIIATh YPAaBHEHUS IEKTPOJIUTHICCKON TUCCOIHAIINN
KHCJIOT, IIEJIOYeH, COJIel U peaklnii HOHHOTO 0OMEHa;

—  pacKphIBaTh CYINTHOCTh OKHUCIHTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIHI, OMPENesITh OKUCIUTEb U BOCCTAHOBUTEINb, COCTABIISATh YPAaBHEHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIINH;

— Ha3bIBaTh (DAKTOPHI, BIMUAIOIINE HA CKOPOCTh XUMUYCCKOW PEAKIIHH;

—  XapakTepu30BaTh B3aMMOCBS3b MEXKIYy COCTaBOM, CTPOCHHEM U CBOWMCTBAMH HEMETAJJIOB U METAJUIOB;

— IPOBOJUTH OIIBITHI IO MOJYYCHUIO U U3YUYCHUIO XUMHYCCKHUX CBOICTB Pa3JIMIHbIX BCHICCTB;

— TIpaMOTHO 00OpalaTthCsi ¢ BEIIECTBAMHU B IMOBCEAHEBHOMN JKM3HU.

Oodyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

—  BBLABHTaTh U MPOBEPSTH IKCIEPUMEHTAIHLHO TUIIOTE3bI 0 XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBa U CTPOSHHS, MX CIIOCOOHOCTH
BCTYNAaTh B XUMUYECKHE PEAKIMH, O XapaKTepe U MPOIYKTAX Pa3IMuHbIX XUMUYECKUX PEaKLIUi;

—  XapaKTepHu30BaTh BELIECTBA [0 COCTABY, CTPOCHMIO U CBOMCTBAM, yCTaHABIMBATh IPUUYUHHO-CIIEICTBEHHBIE CBS3U MEKAY TaHHBIMU
XapaKTePUCTUKAMH BEIIECTBA;

—  COCTaBJISTh MOJIEKYJSPHBIE M TOJHBIC MOHHBIE yYPaBHEHHS MO COKPANIEHHBIM HOHHBIM YpaBHEHUSIM;

—  TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIBHBIE TN BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHUS
AJIEMEHTOB, BXO/SIINX B €r0 COCTaB;

—  BBIIBHUTaTh U MPOBEPATH IKCIIEPUMEHTAILHO THITOTE3BI O Pe3yJIbTaTaX BO3AEHCTBHSI Pa3IMYHbIX (PaKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUECKOM
peakuuy;

—  HUCHOJb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS SKOJOTMYECKH IPAMOTHOIO MOBEJEHUS B OKPYXKAOIIEH Cpene;

—  HUCHOJb30BaTh NPUOOPETEHHBIE KIIOUYEBbIE KOMIIETEHLIMU IPU BHIMOJIHEHUN TIPOEKTOB U PEILIEHUU Y4eOHO-HCCIe0BaTENbCKHUX 3aa4 1O
M3YYEHHUIO CBOMCTB, CHOCOOOB MOJYYEHUS M PACIO3HABAHUS BEILECTB;

—  OOBEKTUBHO OLIEHMBATh MH(POPMAIMIO O BEUIECTBAX W XMMUYECKUX MPOIECCax;

—  OCO3HaBaTh 3HAYEHHE TECOPETHUECKUX 3HAHWM MO XUMUU JJI MPAKTUUECKON NIEATENbHOCTH YEJIOBEKa;
CO3/1aBaTh MOJICJIM W CXEMBI JIJIsl pEIICHUs y4eOHBIX U TIO3HABATEIHHBIX 33/1a4; TOHUMATh HEOOXOIMMOCTh COOIOACHUS TTPEIITUCAHIH,

npeajraraCMbiX B MHCTPYKIUAX 110 UCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOW XMMHUH U ap.

(I)OprI KOHTPOJIsA

Dopmuposanue HKT-komnemenmuocmu odyuaoujuxcs

VY4eHuK HayduTCs:

- HCIIONIb30BaTh pa3Hble MPUEMBI TONCKAa HHPOPMALIUU Ha MEPCOHATTLHOM KOMITBIOTEPE B 00pa30BaTEIbHOM ITPOCTPAHCTBE C UCTIOIB30BaHHEM 000pyI0BaHUS
1 poBoil TabopaTopuu;

- HCIIOJIb30BaTh PA3JIMYHbIE CIIOCOOBI XPaHEHUS U BU3YyaIu3alui HHGOpMAIUK, B TOM YUCIIe, B rpaduueckoit hopme



DopMuposaHueKoMnemeHmHOCmu 6 00J1ACIMU ORBIMHO-IKCHEPUMEHMATILHOIL U NPOEKMHOU OessmelbHOCU

VY4eHUK Hay4uTCsl IUTAHUPOBATh U BBIMIOJIHATH y4eOHOE UCCIIEIOBAHNE M YUEOHBIH IPOCKT, UCTIONB3YsI 000pYI0OBaHUE, MOJICIH, METO/IbI, IPUEMBI, a/ICKBATHBIC
UCClIeyeMoil mpooieme.

VYdeHHK TOIYYUT BO3MOXKHOCTh HAYYHTHCS CAMOCTOSITENHHO 33IyMbBIBaTh, INIAHUPOBATh M BBINOJHATH Y4eOHOE HMCCIICIOBAaHUE, YICOHBIH M COLMAIIBHBIN
HPOEKT 110 ECTECTBEHHOHAYYHOI HAIPaBICHHOCTH.

Yuem pezynomamoe eneypounoii deamenvnocmu

Dopmbl U NEPUOOUUHOCTIE KOHMPOJIA

Bxoomoii konmpoais IpOBOIUTCS B Hadajie yaeOHOTO roia il MPOBEPKH HaYaIbHBIX3HAHUN U YMEHHUN 00YJarOIIHXCS.

Texywuii KoHmpo.ib TPOBOJUTCS Ha KaXKJIOM 3aHATHH B (hOPME MeIarornIecKOrOHaA0 IO ACHUS.

Tecmogviii KOHMPO.IL OCYILIECTBISIETCS TI0 OKOHYaHUU MU3YUYEHHSI KaXKI0ro pa3zena.

IIpomesicymounas ammecmayus TPOBOAUTCS B KOHIIE Y4eOHOTO rojaa B ¢popMe 3aIuThl TPOEKTa,MO3BOJSET MPOBECTH aHAIN3 PE3yJIbTaTUBHOCTH OCBOCHHUS
00y4aroIMMHUCS OCHOB OTBITHO-3KCIIEPUMEHTAILHOM U MTPOEKTHOM ASITETLHOCTH JAHHOTO Kypca BHEYPOUHOM AESITETbHOCTH « DKCTIEPUMEHTAIIbHAS XUMUS.

Kpumepuu ouenku pe3yiomamoe 0c60enus npozpammol Kypca

Pabora oOydaromuxcsi OIEHHBACTCS MO TPEXYPOBHEBOW IIKaye, MpPEIIoJiarafolleiHaINIie CISAYIONUX YPOBHEH OCBOSHHS MPOTPaAaMMHOIO MaTepHaa:
BBICOKUH, CPETHUM, HU3KHUU.

Bbicokuii ypoBeHb: 00yYaromIMiics IEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pA30BaTENIbHOMN NEATEIHHOCTH, IMPOSBISET
WHUIMATUBY, HE MPOMYCKAET 3aHATUSl 0€3 YBAKUTEIHbHON NMPUYUHBI, JEMOHCTPUPYET BBICOKHH YPOBEHb 3HAHWN W KOMIIETEHIIMM, BIaJce€T Ha BBICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMHU B XOJI€ U3YUEHUS TPOTrPAMMBbI YMEHHSIMU U HABBIKAMU,

Cpeanuii ypoBeHb. O0y4YaloIUiCS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B O0PA30BATENHHOM JAESITEIBHOCTH, MPOSBISIET XOPOIITUH
YPOBEHb 3HAHUW U KOMIETECHINI; MHUIIMATUBEI HE TIPOSIBIISIET, HO CITOCOOCH MOAIePKUBATH MHUIUATOPA B MIPEJIaraeMoM ToJie ASSTEIbHOCTH, B JOCTATOYHON
CTETEHU BIAJCeT MOJIYyYaeMbIMHU B X0JI€ U3YUYE€HUSI POTPAMMBI YMEHHUSIMHU U HaBbIKAMU;

Hu3kuii ypoBeHb: 00yJaronuiicss 1eMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTHh B 00Pa30BATENBbHON NEATEILHOCTH, TTOCEIIAET
3aHATHUS OT CIydasl K CIy4aro, MOKa3bIBaeT yJOBIETBOPUTENIBHBIN YPOBEHb 3HAHUN M KOMIIETSHIINIA, B IIEJIOM c1a00 BIIAZCET MOTYYaeMbIMU B XOJ€ W3yUEHUS
MpOrpaMMbl YMEHUSIMU ¥ HABBIKAMH.

@DopmMbI pe3yabTATOB OCBOEHNSI MTPOrPaAMMbl BHEYPOUHOT J1eSIT€ILHOCTH:

1. OT™meTKa ypoBHS JOCTHKEHHI 00YYAIOMIET0Cs B JINCTE MEAarornaecKoro HaOIr0IeHNUS;

2. 3anmcy B )KypHaje y4éra 0 pe3yJbTaTUBHOCTH Y4acTHs 00YyJarOIINXCsl B MEPOIIPHUSTHIX Pa3HOTO BUAA U YPOBHS (IUIIOM, TpaMOTa, 0JIar0JapHOCTb,
apyroe);

3. 3anucu B )KypHaJIe y4éTa 00 y4aCTUH B BBIC3IHBIX MEPOTIPUSATHSIX.

3. KAIEHJAPHO-TEMATHUYECKOE INTAHUPOBAHUE
BHEYPOYHO¥ JTesTebHOCTH «3annmaTeabHass XUMMUSD» - 8 kaacc (34
yaca)



«Touyka pocra»

No Tema 3ansaTns IInanupyembie pe3yabTaThl Kou-Bo HJara |Hudopman MHcnoab3oBaHue
n/n Ipeamernsie YY]I JInunoctubie YY1 MeranpeameTHble Jacos WOHHAS o6opyoBaHust
YV moaaep:kka  «Touka pocra»
Y4eOHHUKP))]
osumuc I'E.
, Qenvoman
QD.r.
Xumus:
8 k.
Pa3gen 1. OcHOBBIIKCIIEPUMEHTATBbHOW XuMumn(22 1)

1. | Beoonwtii uncmpykmasic no Th Hatp MIOHATHE o | 1.MoTuBanus Hay4eHUS K. YYI. 1 81 TexHuka
XuMUs — HayKa 3KCIIepUMEHTaIbHasL. npeaMere XMMHH. | TPEIMETY XUMHUS 1.Paspemenue 6e3omacHoOCTH B
TP CdopmupoBats 2.Pa3BuBaTh 4yBCTBO KOH(IMKTa KaOuWHeTe XUMUHU
Hemoncmpayuonnviii sxcnepumenm IIEPBOHAYAIBHBIE TOPJOCTH 33 POCCHHCKYI0  2.YIIpaBieHue nentpa «Touka

MNe 1. IPEeICTaBICHUS: XUMHUYECKYIO HAyKy IIOBEICHUEM IIapTHEPa Pocra».
O3nakomnenue ¢ Jabopamopuwim | a) O BEIIECTBE, a Takxke o | 3.HpaBcTBEeHHO- ILYVYI. 3HAaKOMCTBO C
oGopyoosanuem; npuémvl 0e30RACHON | TPOCTBIX W CIOXHBIX | HTHYECKOE OLIEHUBAHHE 1. ®opmupoBaHue 000pyIOBaHUEM.
pabomul ¢ HuMm. BEIIECTBAX; TIO3HABATEJILHOM IIeTIH
0) HayaThb (HOpMHPOBATh e CumMBOIBI
YMEHHE XapaKTepHU30BaTh XHUMHYECKHX
BEIIECTBA, UCTIONB3YS AT 3JIEMEHTOB
9TOro Wx (Quznveckue e  XUMHUECKHE
CBOWCTBA. (hopmybt
e  TepMuHsI
e  Anamu3 u
CHHTE3
P.YVY].
1.Ilenmenonaranue u
IUTAHUPOBAHUE.

2. | Ilpakmuueckas paboma Ne 1 ‘YMeHue n0J1b30BaThCst Jlatuuk
«lIpasuna mexnuku 6ezonacHocmu npu | HarpeBaTeIbHBIMU TeMIepaTypsl
pabome c nabopamopuvim npubopaMu (TepMOTIapHBIii),
obopyoosanuem. H3yuenue cmpoenusn
aMeny CHUPTOBKA

3. | Meropl MO3HAHKS B XUMHUK. DKCIIEPHU- Hcrmons3oBanue st 1.MoTHBaI¥s HAyYESHHSI K. YV/I. 1 §2 Jatunk
MCHTAJIbHbIC OCHOBBI XMMHUH MO3HAHUS OKPYKAIOIIETO | IPEAMETY XUMUS 1.Paspemienne TEeMIIEpaTyphl
JlaGopaTopHEelii onpiT Nel. MHpa pa3IuIHbIX 2.Pa3BuBath 4yBCTBO KOH(IIMKTA (TepMonapHslit),
PaccMoTpeHHe BEIecTB ¢ Pa3IH4YHBIMH | METOJ0B (mabmoaeHue, rOpIOCTH 32 POCCUHCKYI0 2. YTIPaBJICHHE CIIUPTOBKA
(puU3HYECKHMH CBOCTBAMH U3MEPCHHUE, OIIBIT, XHMHUYECCKYIO HAYyKy NOBEIICHUECM MIapTHEPaA

(Meap, KeJ1e30, WHHK, cepa, BOa, DKCIIEPUMEHT, 3.HpaBcTBeHHO- ILYVY/.
XJIOPH/I HATPUS MOJCIIMPOBAHUEC U llp) 3THYCCKOC OLICHNBAaHUEC 1 .(DOPMI/IpOBaHHe




TP
Jabopamopuwii onvim Ne 2 «/lo kaxoi

CdopmupoBats
HepPBOHAYAIIBHBIC

MO3HaBaTEJIbHON LIETH
o AHamm3 u

memnepamypovl MOX}CHO Hazpembv eeuje- | NPEICTABICHUA: O CHHTC3
cmeo?» MEeTOo/1ax HaOJI0/IeHHuE U P.YVII.
SKCIIEPUMEHT 1.Ilenenonaranue u
IUTAHUPOBaHHE.
Mertobl TO3HAHUS B XUMHH. JlaTuuk
OKcIepUMeHTaNbHBIE OCHOBBI XUMUH TeMITepaTyphl
P . TTATUHOBBIM,
ﬂaﬁgpaTngm“n onpIT Nel. TepMOMeTp,
H3yueHue cBOICTB BeleCTB:
3JIEKTpUYECKas
HArpeBaHHe BO/bl, HATPEBaHUE OKCHAA
kpemuus (1V). TInTKa
Jlabopamopnuwiit onvim Ne 4.
«H3mepenue memnepamypsl Kunenus
600bl C NOMOUbIO OAMYUKA
memnepamypuolt U mepmomempar»
MeTo/1p1 TO3HAHMS B XUMUHU. Jatauk
DKCepUMEHTAIIbHBIE OCHOBBI XUMUHU TeMITepaTyphl
P (TepMomapHbIii)
Jlabopamopnutii onvim Ne 5.
«Onpedenenue memnepamypul
nAaeneHUA U KPUCMATIUIAUUU
Memannay
IlepBoHavyanbHBIEe XUMHUYECKHE TOHATHS. | [lo3HAKOMUTH yu-cs ¢ 1.®opmupoBanue K.YYI. 83 PeakTuBs! u
YucThle BeecTBa U CMECH 1ma00paTOPHBIM HHTEpeca K HOBOMY 1. Inanuposanue XUMHUYECKOE
o0opyIoBaHUEM, MpenMeTy. MIPaKTUIECKOH PabOTHI 060pyIOBaHKe
npreMaMu OOpaIieHus C 10 TIPEeIMETY
abopamoproui onvim No 6. HUM. 2.Vnpasnenue
Hceneoosanue ¢uzuueckux u | PaccMOTpETh MpaBuia MHOBEJIEHUEM
XUMUYECKUX  CBOUICHE  NPUPOOHBIX | TEXHUKH OE30MACHOCTU B mapTHepa.
eeujecme (U36eCMHAKOB). KaOMHEeTe XUMHU ILYYL
1. DopmupoBaHue
M03HaBaTEeIbHOM 1eNn
e TepmuHbI
o AHamu3 u
CUHTE3
P.YVY].
1.Ilenenonaranue u
IJIAaHUPOBAHUE.
Yuctele BenecTBa U cMech. CriocoObl Hcnons3oBanue mist ®opmuposanne narepeca K.YV, 84 PeakTuBbl u
pazzieneHust cMeceil: 1elCTBUEe MarHUTOM, IIO3HAHUS OKPYKAKIIETO K HOBOMY IPpEIAMETY DopMHpOBaHHE XUMHYECKOE
oTCTanBaHue, PUIBTPOBAHUE, MHpa pa3TuIHbIX yMeHUsl paboTath B obopymoBaHue

BBHINIAPYBaHUE, KPUCTAJUIU3ALIMS,
JUCTUILISUSL.

TP

Jlabopamopuuiit onvim Ne 7. Pazoenenue

METOZIOB (HAOJIFOICHHE,
HM3MEpEHHe, OIIBIT,
SKCIEPUMEHT,
MOJICIIUPOBAHKE U JP.)

napax, OTBe4aTh Ha
BOIIPOCHI YIHUTETIS,
YMEHHE UCTIOh30BaTh
XHUMHYCCKUH SI3BIK
ILYVY].




CMecu Jiceyle3nblX OnRUJIOK U cepul ¢
NOMOULBIO MAZHUMmMA.

Jadopamopueii onvim Ne§.
Ilpuzomoenenue u pasoenenue cmecu
Jicenesa u cepul, pazoenenue cmecu
Heghymu u 60001 (pacmumenbHo20 macia

dopmupoBaHue
yYMEHHUS HaOII0AaTh,
JIeaTh BBIBOJIBI PH
MIPOBE/ICHUH OIIBITOB,
YMEHUs paboTaTh C
KHUTOM

U 6000b1). P.YV].
1.Ilenemonaraaue u
IJIAaHUPOBAHHUE.

8. | IIpakxmuueckas paboma Ne 2. Hcnone3oBanue ®opmupoanue nnrepeca K. YY/L 85 PeakTuBs! u
Osnadenue Hagvlkamu pazoeieHus NpaKTUIECKUX U K HOBOMY IIpEIAMETY DopMuUpoBaHHEe XHUMHYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX CMeceil: 71a00paTOPHLIX padoT, yMCHHs  paboTaTh B obopynoBaHue
omcmaueanue, punbvmposanue, HECJIOKHBIX napax.
evlnapueanue, KpUucmaiiuzayus, 9KCIEPUMEHTOB JIJIs ILYY .
oucmunnayua (nepezoHka). JI0Ka3aTeNnbCcTBA ®dopmupoBaHUe
TP BBIIBUTA€MBIX YMEHHS  HaOJIIOAAaTh,

TIPEIIOI0KEHUI, JIeNIaTh BBIBOJBI IIPU

OIIHCaHUE PE3YIIbTATOB MIPOBE/ICHUH OTIBITOB.

9THX paboT P.YVYA.
YMenue
XapaKTepru30BaTh
CYIIHOCTh  TOHSTHH
YUCTHIC BEIIECTBA U
CMECM M  CIIOCOOBI
paszeneHus cMeceit

9. | ®PusnyYecKue U XUMUUECKHUE SIBICHUS. ITo3HaKOMUTECS C 1.MoTuBaIMs HAyYEHHST K.YYA. 86 PeaxtuBsl 1
P BOKHEHIIMMH XUM., [PEAMETY XUMHS 1. Paspenienue XUMHYECKOE
Aemoncmpayuonnsuii skcnepumenm Ne | nonsTrsMu: 2.Pa3BUBaTH 4yBCTBO KOH(IMKTA obopynosanue,lla
2. «Bvioenenue u noznoujenue menia— | puzuyeckue u rOpIOCTH 33 POCCUHCKY0 2. YIIpaBleHHE TYMK TEMIIEPa-
RPU3HAK XUMUYUECKOU PeaKyuu» XAMHUYCCKUEC SIBJIICHMS, XMMHYECKYIO HAYKYy NOBCACHUCM TYpHbI
JabGopamopreui onoum Ne. XUMHYECKas PEaKIMS; 3.HpagcTBeHHO- TapTHEpA. IUIATHHOBBIH
Hpumepot pusuueckux saenenuii: yMEHHE OTIIHYATE 3THYECKOE OI[CHHUBAHNE ILYY.
ceubanue cmeKisHHOU mpyoKu, XUMHUYECKHE PEAKIIUH OT 1. opmupoBaHUe
Kunsaduenue 6001)!, njiaejieHue napad)uua. (bngﬂqec}(p[x ABJICHUN 03HAaBaTEIbHON neium
Jabopamopnotii onoun Nol0 e XuMHYECKHE
Ilpumepvl xumuueckux A6J1eHuiL: (hopMyITBI
20penue opesecutbl, 63auUMooelicmeue o  Tepmuns
Mpamopa c conanoi KUciomoil. P.YVI.

1.llenenonaranue u
IUTaHUPOBAHME.

10. | AroMsr W Moekysbl, WOHBI. BemiectBa | YMeHue 1. MoTuBaIysi HAyYCHUsI K.YYI. 87, 88 Jatuwk Temmepa-
MOJICKYJIIDHOTO M HEMOJICKYJIIPHOTO | XapaKTE€pu3oBaTh NpEeAMETY XUMHUS. 1.Paspemenne TYpPbI INTaTAHO-
cTpoeHus. Kpucramimdeckne pemeTK. KPUCTAJUTHYECKHE 2. Pa3BuBaTh 4yBCTBO KOH(pIIHMKTA BBIi, TaTYHUK TEM-
TP lemoncmpayuonnstit onvim Ne 3. peLIETKU. TOPIIOCTH 32 2.Ynpasnenne neparypbITeEPMO-
«Temnepamypa nnaenenusn éeuwyecme ¢ POCCHHCKYIO.XUMHYECKY [TOBEJICHHEM TapHbIA
PA3HLIMU MURAMU KPUCMAIAUYECKUX 10 HAayKy HnapTHEpa.

3. HpaBctBenHo- ILYVY.

peutémok»

OTHYCCKOC OLICHUBAHUC.

1.®opmupoBanue




MO3HABATEILHOM LIETH.
CHMBOJIBI
XUMHAYECKUX
3JIEMEHTOB.
XUMH4IecKne
(bopmyIbt

TepMUHBIL.

P.YVI.
1.CamocTosTeabHO
aJIeKBaTHO OLIEHUBATh
MPaBUIIBHOCTh
BBIINOJIHEHUS EHCTBUSA
U BHOCHTD
HEOOXOJUMBIE
KOPPEKTHBBI B
HCITOJIHEHHE KaK I10
XOJ1y €ro peanu3aliuy,
TaK U B KOHLIE

JIEHCTBHSL.

11. | llpocteie W  CIIOXKHBIC  BelIeCcTBA. | YMEHHE 1.MoTHBaIys HAyYCHHSI K.YY/I. 89,10 PeakTuBBI 1
Xumuyeckui  neMeHT.  XMMMYECKHUH | XapaKTepH30BaTh NIpeAMETY XUMHUS 1.ApryMeHTHpOBAThL XUMHYECKOE
3Hak. IIpocThie BemlecTBa: METa/UIbl U | BaXKHEHIIME XUMHUYECKUE | 2.Pa3BuBaTh 4yBCTBO CBOIO ITO3UIIMIO 1 obopynoBaHue
HEMETabL. TOHATHS: XUMAYECKU N TOPJOCTH 32 POCCUHCKYI0 ~ KOOPAMHHMPOBATH €€ C

JIEMEHT, KJIaCCU(PUKAINA | XUMHIECKYIO HAYKY MO3UNUSMHA TTAPTHEPOB
P BEIIECTB (Ha NMPOCTHIE U 3.HpaBcTBEeHHO- B COTPYAHNUYECTBE IIpU
Jabopamopnuiit onvim Nel 1. CJIOXKHBIE BEIIECTBA). 3TUYECKOE OLIEHUBAHUE BBIPA0OTKE 00IIETr0
3nakomcmeo ¢ odpazyamu npocmvlx peleHus B
6euecme: Memanios u HemMemasiioe. COBMECTHO#
Onucanue ceoiicme. ACATCJIBHOCTH.
ILYVYI.
JlaGopaTopuetii onkir Nel2. 1. Ymenne
H3yuenne 06pas3oB MeTALIOB H OpUCHTHPOBATLCS Ha
pasHoobpasue
HEeMeTAJLJIOB (cepsbl, xeje3a,
CIoco00B pelIeHHsI
aJTIOMUHUS, rpaduTa, MeaU U AP.).
3a1a4y
2.YcraHaBiuBaTh
MIPUYUHHO-
CIIEZICTBEHHBIE CBA3M.
P.YVA.
1.Ilenenonaranue u
IJIaHUPOBAHMUE.

12. | CnoxHble BEIECTBA UX COCTAB U Ymenue 1.MotuBauus Hay4eHUs K.YVI. 811,12 PeakrtuBsl n
CBOWCTBA. XapaKTepHU30BaTh IpeaMeTy XUMHUS 1. Paspentenue XUMHUYECKOe
P BakHejimme xumuueckue | 2-HpaBcTBEeHHO- KOH(IIUKTa o6opyioBaHe
Jlabopamopnutii onvtm Ne 13. TIOHSTHUSL ITHYECKOE OICHHBAHME. 2.YupapneHue [Tpubop s
3nakomcmeo ¢ 0dpazuamu coHcHbvIX XUMUYECKUHN 2JIEMEHT, MTOBEJICHUEM MapTHEPa OIIBITOB C
éeuecme, MUREPANO06 U 20pHbIX NOPod. | TPOCTOE U CIOKHOE ILYV]. NEKTPHUECKUM
Onucanue ceoiicms. BCIICCTBO. 1.®opmupoBanne TOKOM

VYMmeHne MO3HaBaTSILHOM 1ICIIH:

Jlemoncmpayuonnotit 3xcnepumenm Ne

XapaKTepru3oBaTh

CuMBOJIBI




4. «Paznoxcenue 600bl INeKMPULECKUM OCHOBHBIE 3aKOHBI XIMHAYIECKUX
moKom» XMMHH: 3aKOH 3JIEMEHTOB;
ﬂaﬁgpa'[‘gnﬂblﬁ onpIT Neld. TIOCTOSIHCTBA COCTaBa XUMHYCCKUEC
HcnbiTanne TBEPAOCTH BeLIECTB C BCILIECTB. bopmyisl;
nomoumbio koJutekuuu «llkana TEPMHHBL.
TBEPAOCTH». P.YV/I.
1.Ilemenonaranue u
TUTAHUPOBaHHE
13. | dopmyisl CIIOKHBIX BEIIECTB. | YMEHHE 1. MoTuBaIus Hay4eHUs K.YYI. 813, 814 | PeakTuBHI 1
KauecTBeHHBII U KOJIMYECTBEHHBIN | XapaKTepU30BaTh MIpeaIMETY XUMHUS 1.Pasperenue XUMHUYECKOE
COCTaB BEIICCTBA. TIOHSATHS 00 2.HpaBcTBEHHO- KOH(IMKTA obopynoBaHue,
TP OTHOCUTEIIbHOI aTOMHON | 3THYECKOE OIICHUBAHHE. 2.YmpasieHue JJICKTPOHHBIE
ﬂemoucmpauuouubtﬁ IKCcnepumenm No nu MOHeKyJIﬂpHOP'I Maccax. NOBCACHUCM IMapTHEPaA BECHI
5. «Pa3znoscenue 0cnoenoz2o VYMeHue paccunThIBATh LYY,
kapoonama meou (1) (manaxuma)» OTHOCHTCIIBHYIO L (I’OPMHPOBaHer
MOJIEKYJISIPHYIO Maccy. TIO3HABATEJILHOM 11U
e CuMBOJBI
XMMHYECKHX
3JIEMEHTOB
e Xumuyeckue
(bopmyIbt
P.YVY].
1.Ilenenonaranue u
TUIAHUPOBaHHE
14. | ®opmyisl CIIOKHBIX BEILECTB. | YMEHHE BBIUUCIIATD: 1. MoTHBaIMs HayYEHHs K.YVYA. 815, 816
KauecTBeHnHbIit " KOJINYECTBEHHBIN | MacCOBYIO JOJIIO OpeaMETY XUMMS 1.Pa3pemeHHe
COCTaB BEIECTBA. XMUMHYECKOT0 JJIEMEHTa 2. HpaBcTBeHHO- KOH(IMKTA
1o OpMyJie COeAMHEHHUsT | STHYECKOE OLCHUBAHUE 2.YupaBieHue
Omnpenernenne MIOBEJICHUEM MTapTHepa
aJICKBaTHBIX CIIOCOOOB ILYVY].
pemreHus yaeOHoH 1. DopMHUpOBaHUE
3a7a4y Ha OCHOBE TIO3HABATEJILHOM IIeTTH
3aJ[aHHBIX AITOPUTMOB e CumBombI
XMUMHUYECKHX
JJIEMEHTOB
e  XumuYeckue
(dhopmyIBI
e Tepmunsl
P.YVA.
1.Llenenonaranue u
TUIAHUPOBAHHE
15. | ®opmysnsl cinoxkHbIX BemtectB. Ha3panus | YMeHHe onpeneliaTh 1.MoruBaims Haydenns K.YV 815, 816, | PeaktuBsl 1
CJIOXKHBIX BEIECTB. PeakTUBBI. DTUKETKH. | BAJEHTHOCTb U 3HAUEHHE | MPEAMETY XUMUS 1.Pa3pemienue 817 XUMHAYECKOE
P BaJICHTHOCTH HEKOTOPBIX | 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTA o0opynoBaHue
XMMHYECKHUX JJIEMEHTOB; | TOPJOCTH 3a poccHiickyro  2.YIpaBieHue
Ha3bIBaTh OMHApPHBIC XUMHYCCKYIO HAYKyY NOBCICHUCM
COCIUHCHHUS. 3.HpaBcTBeHHO- napTHepa.
3THYECKOE OLIEHUBAHHE ILYY.

YMmeHue onpenensTs




aJICKBaTHBIC CITOCOOBI
penieHus: yaeOHoMl
3a/1a4i Ha OCHOBE
3aIaHHBIX
AITOPUTMOB.
P.YV].
1.Ilemenonaranue u
IUTAHUPOBAHKE

16.

I'pynmel XxpaHeHus peakTUBOB. Y CIOBUSA
XpaHEHHS U UCIIOJIb30BaAHMA.
TP

YMeHue coCTaBIsATh

(b opMyIbI OMHAPHBIX
COCIUHEHUM 110
HM3BECTHOH BaJICHTHOCTH
3JIEMEHTOB.

‘YMeHue BbICTpauBaTh
COOCTBEHHOE IIETIOCTHOE
MHPOBO33pEHHUE:
0CO3HaBaTh OTPEOHOCTH
Y TOTOBHOCTBK
camM000pa30BaHMIO.

K.YYI.

YMenue
CaMOCTOSTETHHO
OpTaHHU30BHIBATH
yaebHoe
B3aHMOJIEICTBHUE B
TpyIe.

ILYVY].

YMeHue
npeoOpa3oBLIBATh
UH(DOpPMALIIO u3
OJTHOTO BUJZIA B
JIPYTrOu.

P.YVY].

YMeHHe  cOCTaBIATh
TUTaH pemeHus
TPOOIIEMEL.

PeakTuBbl u
XHMHYECKOE
00opynoBaHue

17.

3aK0H COXpaHEHHUs MacChl BEIIECTB.

TP

Jlemoncmpayuonnotii sxcnepumenm Ne
6.«3aKOH COXPAHEHUSL MACCHL GEULECH8)

YMeHue
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XUMHUU:

COXpaHEHHS MacChI
BEIIIECTB;

MTOHUMATh €r0 CYITHOCTh
¥ 3HaYEHHE

Pa3BuBaTh 4yBCTBO
TOPJIOCTH 33 POCCHICKYIO
XUMHYECKYIO HAYKY

K.YVY/.

Ymenue
CaMOCTOSITEIILHO
OpPTraHU30BHIBATH
yuebHoe
B3aHMO/ICHCTBHUC B
rpymIe.

ILYVYA.

Ymenue
peoOpa3oBLIBATh
HHPOPMALIHIO u3
OJTHOTO BHJA B
JIpyToil.

P.YY.

YMeHue CoCTaBIsATh
IUTaH PelICHUS
MPOOIIEMEL.

819

Becsl anexTpon-
HBIE

18.

XuMUUYECKUE TPEBPANICHAS. XUMITUCCKUEC
peaxuun.

TP

JlaboparopHelii oupir NelS.

IIpu3Haku MNPOTeKAHUST XHUMHYECKHX
peakumii: HarpeBaHue MeHO
NMPOBOJIOKH; B3auMOo/eiicTBHEe PacTBoO-

YMmeHne
XapaKTepu30BaTh
OCHOBHBIE ITOJI0KEHHUSA
ATOMHO-MOJIEKYJISIPHOTO
y4€HUs1, TOHUMATh €ro
3HAYECHHE

YMmenne chopMHpPOBATE Y
ydamuxcs yaeOHo-
[I03HABATEJIbHbBIN UHTEpEC
K HOBOMY y4eOHOMY
Marepuany 1 crocodbam
peleHs HOBOM 4acTHOM
3aauu

K.YVYI.

1. Ymenue
(dopMynrpoBaTh
COOCTBEHHOE MHEHHE
U MO3UIINIO;
2.YMeHHE YUNTHIBATh
pa3HbIc MHEHUS 1
HHTEPECHI U

820

PeakTuBEI B
XUMHYECKOE
o0opynoBaHue




POB €IKOro HaTpa W XJOpHUAA Meau;
B3aHMOJIEliCTBHE PACTBOPOB YKCYCHOI
KHCJIOTHI M THIPOKAPOOHATA HATPHMSI.

000CHOBBIBATD
COOCTBEHHYIO
MIO3UIIHIO.

ILYVYA.

1. Ymenue
HCIO0JIB30BATh
3HAKOBO-
CHUMBOJINYECKHE
CpE/ICTBA, B TOM YHUCIE
MOJIEIN ¥ CXEMBI IS
PpelIeHUs 3a1a4;
P.YV].

1.Ymenne
CaMOCTOSITEIHHO
aJIeKBaTHO OIEHUBATH
HpaBI/IHbHOCTL
BBIIIOJITHCHUA I[eﬁCTBHH
U BHOCUTH
HEOOXOIMMEIE
KOPPEKTUBEI B
HCIIOJHEHUE KAK 110
XOJy €ro peaiu3alvy,
TaK U B KOHIE

JNEUCTBUSL.
19. | Xumudeckue ypaBHEHHUS. YMEHHE COCTaBIIATh 1. Ymenue K.YYA. 820
BrInosHeHHEe TPEHUPOBOYHBIX OpPHEHTHPOBATHCS Ha 1. Ymenue:

YOPa)KHEHUH 110 COCTaBICHUIO
YPaBHEHUN XUMHYECKHX pPEaKUui

YPaBHEHHS XHUM.
peakuui.

MOHVMaHKE TPUYMH
ycrexa B yueOHOU
JIeSITeIIbHOCTH

. CTpOI/ITI) TIIOHATHBIC
JUTS TapTHepa
BBICKA3bIBAHUA,
YYUTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHJIMT, a UTO HET;

* 3a]1aBaTh BOIPOCHI,
* KOHTPOJINPOBATH
JIeUCTBUS MapTHEpA.
ILYVY].

YMmenue:

* OCYILECTBJIATH
aHaju3 00BEKTOB C
BBIZACJICHUCM
CyHIeCTBeHHI)IX nu
HECYIIECTBECHHBIX
MIPHU3HAKOB;

* OCYIIECCTBIATh
CHHTE3 KaK
COCTaBJICHHE LIEJIOTO
W3 YacTeH.

P.YVI.

YMenus:
1.0cymmecTBisITh




HUTOTOBBIA H
TIOIIArOBbIN KOHTPOJIb
0 Pe3yNbTaTy;

2. AnekBaTHO
BOCIIPHHUAMATH OLICHKY

YUUTEIS;
3. Paznmuate cioco0 u
pe3ysbTaT AEUCTBUS
20. | Tumsl XUMHYECKHUX PEaKIIui yYMEHUE ompenenath | 1. YMenue K.YVII. 821 PeakTuBEI B
P peareHTsl ¥ MPOAYKTHI | OPHEHTUPOBATHCS Ha VYmenune XUMHUYECKOE
L mopnoli onsumn Nel peaxuum; MOHMMaHHUE TPHYHH CaMOCTOSITEIILHO o0opynoBaHue
Tunot XUMUYECKUX Peaxkyuil: | paccTaBisiTh ycrexa B yaeOHOH OpraHU30BbIBAThH
paznoxncenue zuopoxcuda medu (11); | xoadpdunments B JICSITEIBHOCTH yaebHoe
e3aumodeiicmeue icene3a ¢ pacmeopom | YpaBHEHHUIX PEaKIUi Ha B3aUMOJICHCTBHE B
xnopuoa meou (1), e3aumoodeiicmeue | ocHOBe 3aKOHA TpymIe.
okcuoa meou (II) ¢ pacmeopom conanoll | COXpaHEHHS MACCHI ILYV.
Kuciomel. BEIIECTB Ymenue
npeoOpa3oBLIBATh
UH(DOpPMALIIO u3
OJTHOTO BUA B
JIpyToil.
P.YV].
YMeHHe COCTaBIsTh
IUIAH PELICHUS
TPOOIIEMEL.
21. | Toaroroska x TM1A, BITP 1. 3akperuieHne 3HaHUH U | 1. YMeHue K.YVII. 81-21
PAcUETHBIX HABBIKOB y4- | OpPHEHTHPOBATHCS Ha Ywmenue
csl. MOHMMAaHKUE TPHUYUH CaMOCTOSITEIILHO
2. YMmeHue pemarb yciexa B yqe6H0f/'1 OpPraHU30BBIBATH
TUIIOBBIC IPUMEPBI TIeATCIbHOCTH yqe6ﬁoe
KOHTPOJIbHO- B3aHMO/ICHCTBHE B
HU3MEPHUTENLHBIX rpyrre
MaTepHuagoB ILYVY.
YMeHue:

* OCYIIECTBIIATH
aHaJnu3 0OBEKTOB C
BBIIEIICHUEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYLIECTBIIATD
CHHTE3 KaK
COCTAaBJICHHE IIEJIOT0
M3 YacTeM.

P.YVII.

YMmenus:
1.0OcymiecTBIATH
HUTOTOBBIA H
MONIATOBEIA KOHTPOJIb
10 pe3yNbTary;




2. AJIEKBaTHO
BOCIIPUHHUMATH OIIEHKY

YUMTES;
3. Paznuuate crioco0 u
pe3ynbTat NeHCTBUS
22. | TecroBblii KOHTPOJIL:<OCHOBBI YMmeHnue oBrageHus ‘YMeHune OUeHUTh CBOU K.YYI.
3KCHepHMeHTaJIbH0ﬁ XHUMHUH. HaBbIKaMH KOHTPOJIA U y‘-Ie6HBIe JOCTHKCHUSA VYmenne
OIICHKH CBOEH CaMOCTOSITEJILHO
JIeSITEeIbHOCTH, YMEHHE OpraHU30BBIBATH
MIPEABUIETh BO3MOXHbBIE yaeOHOe neiicTBue.
TIOCJEACTBUS CBOMX ILYVY/.
JIEACTBUI Ymenue
npeoOpa3oBbIBATH
HHPOPMALIHIO u3
OJIHOTO BUJA B
JIpyToil.
P.YVY].
‘YMeHue cocTaBisiTh
IJIaH peLeHus
TpoOIEeMBI
Pa3zjen 2. [IpakTHKYM 10 M3Y4Y€eHHIO ra30B: KHcJIopoaa u Boaopoaa (7 4)
23. | Kucnopon. Peakiuu, ucCronb3yeMble I | YMEHUE YMmenue cpopmupoBate y K.YY/I. §22 PeakTtuBbl 1
MOJIYYCHHUS KUCIIOpo/ia B TabopaTopuu XapaKTepU30BaTh y4aImxcs y4eOHo- 1. Ymenue XUMHUYECKOe
TP KHCIIOPOJ KaK MMO3HABATENLHBIA HHTEPEC  (POPMYIHPOBATH obopynoBaHue
Jemoncmpayuonnsiit Ixcnepumenm Ne | XUMHUUYECKUN dTIEMEHT U K HOBOMY yueOHOMY coOCTBEHHOE MHEHUE
7. «Hgﬂyqenue u coﬁupauue Kucﬂopooa MPOCTOC BEIIECTBO, MaTtepuairy u criocodam W MO3UIHUIO,

6 1adopamopuu
U 3anojHenue UM 2a30Mempa)

pacrno3HaBaTh ONBITHBIM
IIyTeM KHUCIIOPOJ
Cobironenue HOpM
TIOBEJICHUS B
OKpy>Karwuieii cpene,
IPaBUII 3J0POBOTO
o0pa3a )Ku3HU

pelIeHust HOBOM YaCTHOM
3aJ1auu

2.YMeHHe yYUTHIBATH

pa3HbIC MHEHUSA U
UHTEPECH] U

000CHOBBIBATH
COOCTBEHHYIO
MTO3HLIMIO.

ILYV.

1. Ymenne
HCITONIb30BATh
3HAKOBO-
CHMBOJINYECKHE
CpeICTBa, B TOM YHCIIE
MOJIENIA X CXEMBI JIJIS
pelIeHus 3a1ay;
P.YV/.

1.Ymenue
CaMOCTOSITEIHHO
aJIeKBaTHO OLIEHUBATH
MIPaBHIBHOCTD
BBINIOJTHEH S IEACTBHS
Y BHOCHUTH
HEOOXOMBIE

KOPPEKTHBEI B




UCIIOJTHEHUE KaK T10
XOJly €r0 peain3aluy,
TaK ¥ B KOHIIE

24. | Xumuueckue CBOICTBa KUCIOPO/a. YmeHne 00bICHUTD Pa3BuBaTh 4yBCTBO K.YVYI. 823, 24 PeaktuBsl u
Oxcuppl. CYIIHOCTh KPYrOBOpOTa rOPJOCTH 32 POCCHICKYI0 ~ YMEHHE XHMHUYECKOE
TP KHCJIOPOJA B IIPUPOJE, XMMHMUYECKYIO HAyKy CaMOCTOSTEIIEHO 0GopyoBaHHe
Jlabopamopnuwiit onvim Nel7. npuMeHenue kuciopona;, | PopmupoBaHHe HHTEpeca  OPraHU30BBIBATH
«l'openue cepul u pocgpopa na 603dyxe YMETh COCTABIIATh K IpEaMETY yueOHOe
ue Kucﬂopode» YpaBHCHUA XUMHWYCCKUX B3aUMOJICUCTBUC B
Jlabopamopnutii onvtm Nel8. peakuui, rpymnie.

«lopenue scenesza, meou, maznus Ha XapaKTCPU3YIOMIHNX ILYY].
6030yxe u 6 Kuciopooe» XMMUYECKHE CBOUCTBA YMmenue
KHCJIOPOJ IIpeoOpa3OBHIBATH
mopuuLii onpim Nol9. Hcmonb30Banne HHPOPMALIHIO 3
Paccmompenue 06pazuos okcudos TpaKTHICCKIX 1 OfHOTO - BUAd B
(yenepooa (1V), é0dopooa, pocgpopa, n1abopaTopHeIX pabor, APYTOH.
Meou, Kanvyus, jHeene3a, KpemHus). HCCITOAKHBIX Popmmpopanue
SKCIIEPUMEHTOB JIJIs YMEHHS  HaOIIOOaTh,
JI0Ka3aTeNnbCTBa JieTIaTh BBIBOJIBI MIPU
BBIJIBUTaEMBIX TIPOBEJICHUH OIIBITOB.
TIPEIIOJIOKEHUH;
OIMCaHUE PE3yJILTATOB P.YVY].
9THX paboT YMeHHe  COCTaBIATh
IUTaH pemeHus
POOJIEMBI
YmMeHue pacno3HaBaTh
OIIBITHBIM myTeM
KUCJIOPOJI, OIHCHIBATh
XUMHYECKHE PEaKIIHH,
HaOJIroaeMble B XOJe
IKCIICPUMEHTA.
25. | Hoaroroska x T1A, BITP 1. 3akperienue 3Hanuii u | 1. YMeHue K.YVYI.
pacUETHBIX HAaBBIKOB Y4- | OPHEHTHPOBAThCSA Ha VYmenue
Csl. IMOHMMAHUEC MPUYUH CaMOCTOSTCIIBHO
2. YMeHHMe pemarb ycnexa B yueOHoit OpPraHU30BbIBATH
THUIIOBBIC IIPUMEPBHI ACATCIIbHOCTH yuebHoe
KOHTPOJILHO- B3aHMO/ICHCTBHE B
N3MEPHUTEIILHBIX rpymme
MaTepHuaIoB ILYVYA.
YMeHue:

* OCYIIECTBIIATH
aHAJIN3 00BEKTOB C
BBIICJICHUEM
CyH.IeCTBeHHBIX nu
HECYIIIECTBEHHBIX
MIPHU3HAKOB;

* OCYyIICCTBISITh
CHHTE3 KaK
COCTaBJIEHUE 1[EJIOTO




M3 YacTel.

P.YVII.

Vmenus:
1.0cy1ecTBasATh
UTOTOBBIM U
MOIArOBbIi KOHTPOJIb
10 Pe3yNbTaTy;

2. AJIEKBaTHO
BOCIIPHHUAMATH OLICHKY
YAUTES;

3. PasznnuaTs ciocod u
pe3yabTat neicTBUs

26.

Bosnyx u ero cocras.
TP

Jemoncmpayuonnwtii Ikcnepumenm Ne
8. «Onpedenenue cocmasa s030yxa»

YMmeHnue
XapaKTepU30BaTh COCTaB
BO3yXa

IIpuBeneHue nmpumepos,
mo100p apryMEHTOB,
(dbopMyaHupoBaHue
BBIBOJIOB.

‘YMeHue oLleEHUBATh CBOIO
eATEILHOCTL U
TIOCTYTIKH IPYTHUX JFOICH
C TOYKHU 3pEHUS
COXpaHEeHHUS
OKpY’KaIOMIeH cpebl

K.YY/.

1. YMmenue:

* CTPOUTH MOHATHBIE
JUTS TapTHEpa
BBICKA3bLIBAHMS,
YYUTHIBAIOIIHE, YTO
napTHEp 3HAeT U
BUMUT, a YTO HET;

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATH
JIECTBUS MApTHEpA.
LYV,

YmMmenue:

* OCYIIECTBIIATH
aHaJIn3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
MIPU3HAKOB,

* OCYIIECTBISTh
CHHTE3 KaK
COCTaBJIEHHE 1IEJIOTO
M3 YacTeH.

P.YVII.

YMmenus:
1.0cyuiecTBisATh
HTOTOBBIA U
TIOIIArOBbII KOHTPOJIb
10 pe3yNbTary;

2. AJIeKBaTHO
BOCIIPUHHMATH OLICHKY
VUHUTETIS;

3. Pasnnyath crioco0 u
pe3ynbTat NeHCTBUS

827

[pubop mis
oTpeIeIeHUs
cocTaBa BO3JyXa

217.

Bonopoa. Ilonyyenue Bogopona. Mepbl
6e301macHOCTH IpU paboTe ¢ BOIOPOIOM.
IIpoBepka Ha unctoty. ['pemyunii ras.

TP

YMmenune
XapaKTepU30BaTh
BOJZIOPOJT KaK
XHUMHWYECKUN DJIEMEHT U

‘YMenue chopMupoBaTh
YCTOWYMBBIN y4eOHO-
MO3HABATEIbHBINA HHTEPEC
K HOBBIM OOIIMM

K.YY/.
YMenune
CaMOCTOSITEILHO
OpTraHU30BHIBATh

8§28

PeakTuBEI B
XUMHUYECKOE
obopymoBaHue




Jemoncmpayuonnslit Ixcnepumenm Ne
9. «llonyuenue u codupanue 6000pooa
¢ n1adopamopuu. Onvim Kaeenouwa»

MIPOCTOE BEIIECTBO,
pacro3HaBaTh OMBITHBIM
IyTEM BOJIOPOJ

croco0aMm peleHus 3a1a4

yueOHOe
B3aUMOJICHICTBHUE B
rpyIIe.

IL.YVYA.

YMenue
peoOpa3oBEIBATH
HHPOPMALIHIO 3
OJTHOTO BHIA B
JIpyTOM.

P.YVY].

‘YMeHue cocTaBiIsITh
TUTaH PEIICHUS

poOIIeMEL.

28. | Xumuueckue CBOMCTBA BOJIOPO/A. | YMEHHE COCTABIISAThH Pa3Butne BHyTpeHHEH K.YYI. 829 PeakTuBbl U
IIpumenenue. YPaBHEHHUS peaKuui, MNO3ULKH IIKOJIbHUKA Ha 1. Ymenue: XUMHYCCKOC
JHemoncmpavyuonnsiii sxcnepumenm Ne XapaKTCPHU3YIOIINX YPOBHE IIOJIO)KUTEIbHOIO  * CTPOUTDH IIOHATHBIC o0opynoBaHHe
10. «llonyuenue 6000poda peaxuueil | XMMHYECKUE CBOKCTBA OTHOULICHMS K IIKOJIE, I MapTHEpa
AnOMUHUA CO CMECbIO cyabhama medu | BOIOPOMA, HA3bIBATh MIOHUMAHUS BbICKa3bIBAHUS,

U X710pUOa HAMpus) NPOXYKTHI peaKIInu HEOOXOTUMOCTH YUCHHUS Yy4YuTBIBAOIIHUEC, YTO
P Hcnone3oBanue ®opMmupoBaHHE UHTEpeca  TAPTHEP 3HACT U
Jlemoncmpayuountii IKcnepumenm Ne NPAaKTUICCKUX U K IpEAMETY BUIIMT, a 4TO HET,
11.3anumamenvusvie onvimol ¢ 11abopaTopHBIX pador, * 3a/1aBaTh BOIPOCHI;
6000p00OM: lemarouiasn danka, HECJIOXKHBIX * KOHTpOJIMPOBATH
e3pulearoniuecs ny3vipu, lemarouiue OKCIIEPUMEHTOB I JCUCTBUS MapTHEPA.
MbliIbHblE WAPUKU. JOKa3aTeiIbCTBa H.yyﬂ.
BBIJIBUTA€MBIX VYMmenue:
MPEINOJIOKEHU; * OCYILLECTBIISTD
OTIHCaHUE Pe3yIbTaTOB aHamu3 00BEKTOB C
9THUX paboT BBIJICICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
* OCYILECTBIISTh
CUHTE3 KaK
COCTaBJICHUE LIEJI0r0
U3 yacTei.
P.YY].
YMenust:
1.0cymiecTBasATh
WUTOTOBBIN U
MOILIArOBbIi KOHTPOJIb
0 pe3yJIbTaTy;
2. AJIEKBaTHO
BOCIPUHUMATh OLIEHKY
YUHUTES;
3. Paznuuats criocob u
pe3ynbTat IeHCTBUS

29. | TectoBblIit KOHTPOIL. <[IpaKTHKYM 0 | YMEHHE OBJIAJCHHUS VMeHHE OLICHUTH CBOU K.YYI.

HM3Y4Y€HHIO ra30B: KHCJI0POAa U HaBbIKAMHU KOHTPOJSA U yueOHbIE TOCTHKEHHS VYmenune
BOJOPOA». OLICHKU CBOEH CaMOCTOSITEILHO




JIESITeIbBHOCTH, YMEHHE
TIPEABHUIIETh BO3MOYKHBIE
MOCHEACTBHS CBOUX
JIeicTBHI

OPraHU30BbIBATH
y4eOHoe NelicTBHE.
ILYYUA.

Ymenue
npeoOpa3oBbIBATH
nHdopManuio u3
OJJHOTO  BHIA B
JIPYTrOM.

P.YY]I.

YMeHne cocTaBiIATh
IJIaH pelIeHus

poOIEeMBI
Pasnen 3. [IpakTHKYM M0 H3YYE€HHIO CBOMCTB BOABI i pacTBopoB (5 1)
30. | Boma. MeTobl onpe/ieieHus COCTaBa Cobmonenne HOpM | 1.PasButue Buytpenneii K. YVY/L 831, JlaT4uK 3eKTpo-
BOJbI - aHAJIU3 U CUHTEC3. IIOBCACHUA B | MO3UIMHU NIKOJbHUKA HA COBepH_ICHCTBOBaTL BOTIP. 1, MIPOBOJHOCTH,
TP OKpYKaroIen Cpelle, | YpOBHE MOIOXHUTENLHOrO ~ YMCHHE 4,5, 1udpoBoit
Jlabopamopnutii onvim Ne 20. MIpaBUII 3/I0POBOTO | OTHOIIECHHS K IIKOJIE, JIOTOBapUBATHCA U ctp.106 MHKDPOCKOIT
«Onpeoenenue 6000NP0O6OOHOIL u | oOpaza Ku3HH MOHHMAaHHS MIPUXOINTH K 00IIEMy
OUCIUNAUPOBAHHOTL 600bL» HEOOXOAMMOCTH y4eHHs,  PEHICHHIO B
BBIP)XCHHOTO B COBMECTHOM
npeobaaHuy yaeOHo- ACATEIbBHOCTH
TIO3HABATEIIbHBIX ILYY.
MOTHBOB H ®opMUpOBATH YMEHUE
HPEANOYTEHUH NPOBOJMTH CPaBHCHHUE
COLUANLHOTO CrIoco6a ¥ KJIaCCH(PUKAIUIO TI0
OLIEHKH 3HAHUI 3aJaHHBIM KPHTEPHAM
P.YV/.
YMeHue yuuTsBaTh
BBIICIICHHBIC
YUHUTEIEM OPUCHTHPEI
JIIEWCTBUS B
HOBOM y4e0HOM
Marepuaie B
COTPYIIHUYECTBE C
yuHuTeIeM
31. | dusnveckre U XUMUIECKIE CBOHCTBA Ymenne Vue6no-no3uaBarenpupiii K. YVY/L 832, PeakTuBsl u
BOJIBL. XapaKTepU30BaTh MHTEPEC K HOBOMY Ymenue: TECTHI, XAMHYECKOE
TP CBOJICTBA BOJIBI yueGHOMY MaTepuaiy u * CTPOHTBH TIOHATHBIC ctp. 109 | oGopynosanue

7 21
OKpacka unouKkamopoe é HelumpaibHol
cpeoe

Jabopamopubiit onoim No22.
Cpasnenue npoo 600bl: 6000npoBOOHOII,
U3 20pOOCKO20 OMKPBINOZ0 8000€eMa.

(XuMHYecKe CBOMCTBA
OCHOBHBIX KJIACCOB
HEOpPraHMYEeCKUX
BEIIECTB),
B3aMMOJEHCTBHE BOJIBI C
OCHOBHBIMHU U
KHUCIIOTHBIMH OKCHIAMMU;
COCTaBJISITh YPaBHEHUS
XUMHUYECKUX PEaKIIHi,
XapaKTEePHBIX JIJIs1 BOABI

croco0am pereHust
HOBOM YaCTHOM 3aJa4H;

JUISL TapTHEpa
BBICKA3bIBAHUS,
YUUTHIBAIOLIHNE, YTO
TapTHEP 3HAET U
BUJIUT, & UTO HET;

* 33]1aBaTh BONPOCHI;
* KOHTPOJIMPOBATH
JIEHCTBUS TTapTHEPA
ILYYA.

YMeHue:

* OCYLIECTBIIATD




aHaJIN3 00BEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIeCTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJICHHE IIEJI0T0
M3 YacTeu

P.YVY.

YMmenus:
1.OcymmecTBiATh
UTOTOBBIN U
TOIIArOBbII KOHTPOJIb
0 pe3yIbTaTy;

2. AIeKBaTHO
BOCIIPHHHAMATD OLICHKY

YUUTEIS;
3. Paznmuate ciocob u
pe3ynbTat NeHCTBUS
32. | Boma— pactBopuTteins. PacTBopsL. YMmeHue naBaTh Passutue cmocoonoctn k. K.YV/L 833, Jatumnk
TP OIIPEICIICHUC MTOHATHS CaMOOILICHKE Ha OCHOBEC 1. Vmenue: BOIIp. 5 + | Temmeparyps
Jlabopamopnutii onvim Ne 23. pacTBOpPEBI, BUABI KpHUTEpUs YCHEIIHOCTH ¢ CTPOUTD IIOHATHBIC TCCTHI, IIJIATUHOBBIN
«H3yuenue 3aeucumocmu pacTBOpoB, CBOICTBa y4eOHOU AeSITENbHOCTH JUIs MapTHEpa ctp. 113

pacmeopumocmu geuiecmea om
memnepamypul»

BOJbI KaK paCTBOPHUTEIIA;

BBICKA3bIBAHHA,
yLII/ITbIBaIOH_[I/Ie, qTo
napTHEp 3HAET U
BUJIUT, & UTO HET;

* 33/1aBaTh BOTIPOCHI,
* KOHTPOJHPOBATH
JEHCTBUS MapTHepa.
ILYVY].

VYmenue:

* OCYIIECTBIIATH
aHaJIN3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HecyHIeCTBeHHI)IX
MIPHU3HAKOB;

* OCYLIECTBIISITh
CHUHTEC3 KaK
COCTaBJICHHE 1IEJIOTO
M3 YaCTEeH.

P.YVII.

YMeHus:
1.OcymiecTBIATH
HTOTOBBIA U
TIOIIArOBbIN KOHTPOJIb
10 pe3yJbTary;

2. AjexBaTHO




BOCIIpUHUMATL OLCHKY

DopMUpOBATE YMEHUE
HPOBOJUTH CPAaBHEHHE
U Ki1acCH(UKALHMIO T10
3aJJaHHBIM KPUTEPHUSIM
P.YY].

YMeHue yuuThIBaTh
BBI/ICTICHHBIC
yUYHUTENIeM OPUEHTUPHI
JIEHCTBUS B

HOBOM Y4eOHOM
MaTepuaie B
COTPYJHUYECTBE C
yauTenem

yUUTeNs;
3. Paznuuats criocob u
pe3yJsIbTaT AeNCTBUS
33. | Hacsimennsie 5§ HeHacwIeHnble | [IpencrasieHue o 1.Pasutne BuyTpennesi K. YV/L 834, Ludposoii
pacTBOPBLI. CYITHOCTH IIpo1ecca MO3UIMH IIKOJbHUKA Ha Vmenue BoTIp. 4, MHKPOCKOII
TP TOJIy4E€HUsI KPUCTAJLUIOB YPOBHE MOJIOKUTENBHOTO ~ CAMOCTOSITENIBHO 5, cTp.
Jlabopamopmnuiit onvim Ne W3 pacTBOPOB COJIEU OTHOILICHUS K IIKOJIC, OpraHU30BbIBATH 116
24.«Haonrooenue 3a pocmom IToxa3aThk 3aBUCUMOCTH MMOHUMAaHUS yqe6H06 .
Kpucmanunoe» PacTBOPUMOCTH OT HEOOXOAUMOCTH y4eHus, B3aUMO/JCHUCTBUC B
TEeMIEPaTypHI BBIPaKEHHOI'O B TpyIIIe.
npeobnafaHuy y4eOHo- ILYVY/.
MO3HABATENIbHBIX Ymenue
MOTHBOB H peoOpa3oBbIBaTh
MPEANOYTCHHN HH(OPMALHUIO u3
COILMAJIBHOIO crrocoda OJTHOTO BHA B
OLICHKH 3HAHUU; JIpyToil.
2.®opMupoBaHUe P.YVA.
BBIPKEHHOM yCTONUNBOW ~ YMEHHUE COCTABIIATh
y4eOHO-TI03HABATENbHON  TUIAH PCIICHHMS
MOTHBAIIH yICHUSL. IpoOIeMBI.
34. | JlabopamopHnutit onetm  Ne 25. | Chopmuposats nonsatus | dopmupoBaHue K.YYI. 834 JlaT4uK
«llepecvrennsiii pacmeopy «pa30aBIICHHbIH BBIpaXXEHHOH ycToHunBoii  CoBepIIEHCTBOBATH TOBTOp., | TEMIIEpaTypHl
pacTtBop», y4eOHO-TI0O3HaBaTeIbHON  yMEHHE 3aMaun 7, | TUIATHHOBBIH
«HACBIIIEHHBIN PaCTBOPY», | MOTHUBAIMH YUEHHS. JIOTOBapHBaThCS U 8,9+
«IePECHIIICHHBIN HIPUXOAUTH K 00IIEMY TECTHl,
pacTBop» PEILIeHHIO B ctp. 117
COBMECTHOI1
JeATeIbHOCTH
ILYVY.

1 vac -peseps




KAJIEHIAPHO-TEMATHYECKOE IIJIAHUPOBAHMUE
BHEYPOYHOH TeATeJbHOCTH «3aHnMAaTebHass xumua» - 9 kiaace (35 yacoB)

Ne n/mm Tema ypoka ILnanupyemMble pe3yabTaThl Koa-Bo HJara |Andopmanun| HMcnoab3oBaHue
Ipenvernbie YY ]I JInunocTHbIE MeranpeamerHbie 1acos OHHas o6opynioBanus
YV VVI noanepxka | «Touka pocra»

y4eOHuKPyo

sumuc I'.E. |

Denvoman
@.I". Xumus:
Oxu1.
BBenenne B Kypc «JkcnepuMeHTaIbHAs XumMusi-9» (2 1)

1. Beoonwtit uncmpyxkmasic no Th Hatb TIOHATHE 0 | 1.MoruBanus K. YY/. 1 Texnuka
XWUMus — HayKa SKCIIepUMEHTaIIbHAS. npeaMeTe XMMUH. | Hay4eHUs 1.Pa3pemenne 6€e30acHOCTH B
TP CdopmupoBats MpeaMeTy KOH(IIUKTa KabuHeTe
Jemoncmpayuonnotit onetm Ne 1. | nepBoHAYIbHbIE XUMHUS 2.YupasieHue XUMHH [EHTPA
O3naxkomienue c ﬂaﬁgpamgpnbm IpeACTaBJICHUA: 2.Pa3BuBath MOBCACHUCM ITapTHEPa «Touxka Pocrtay.
oﬁopyOOgaHuem; npuémol oe3zonacHoil a) O BCIICCTBE, & TAKXKE O | YYBCTBO ILYV. 3HaKOMCTBO C
pabomul ¢ num. OPOCTBIX M CJIOKHBIX | TOPAOCTH 3a 1. ®opMupoBaHue o0opynoBaHHEM

BEIIECTBAX; POCCHICKYIO M03HABATEILHOM LIEITH
0) HauaTh (GOPMHUPOBATH | XMMUYECKYIO e  CuMBOJIBI
YMEHHE XapaKTEpU30BaTh | HAYKY XUMHYECKUX
BEIIECTBA, UCTIONB3Ys i | 3. HpaBcTBEeHHO- 3JIEMEHTOB
3TOr0  MX  (PU3MYECKHE | ITHYECKOE e XuMHUECKHE
CBOICTBA. OLICHUBAHUE bopmybl
e  TepMuHsl
e Anamuz u
CHHTE3
P.YVYA.
1.Ilenenonaranue u
IUTAaHUPOBAHHE.

2. BxoaHoe TecTUpOBaHUE MO 1
TECOPETUIECCKHUM U
NPAKTUY€CKUM 3HAHUAM 34 8
KJ1accC

Pa3znen 1. MHoroo6pa3ue XuMu4ecKMX peakiuii B IKcepuMeHTaabHO xumun (154)
Tema 1. Xumuuecxue peaxyuu (6 u)

3. | Ilpakmuueckas paooma Ne 1 ‘YMeHue n0Jb30BaThCsl Pa3BuBath PeryasiTuBHbIe: Jatuuk
«Hpaeuﬂa MmMexXHUuUKu 6e30nacnocmu HarpeBaTCJIbHBIMU YMCHUS OCYHIGCTBJ'IHIOT TeMnepaTprI
npu paﬁome c ﬂaﬁopamopnbm npn6opaMH OLICHUBATh [IOLIaroBbIN KOHTpPOJIb (TepMOHap-
obopyoosanuem. Hzyuenue cmpoenus CHTYALHIO H 10 Pe3yNbTaTy HEH)
naamenu» OIIEPATHBHO ITo3HaBaTe/bHBIE: i

CITUPTOBKA




MNPUHUMATh Ctpost peueBoe
pelieHue, BBICKa3bIBaHHE B
HaXoJUTh YCTHOM U TUCbMEHHOM
aJICKBaTHBIC ¢bopme
CIIOCO0BI KoMMyHHKaTHBHBIE:
B3aUMOJIEMCTBU Y4uTBIBAIOT pa3HbIe
sgc MHEHHS U CTPeMSTCSA K
OJTHOKJIACCHMKA  KOOpJHMHALUU
MH BO BpeMs Pa3JINYHbBIX MO3ULHIT B
MIPOBEICHUS COTPYJHUYECTBE
NIPaKTUYECKOM
paboTsL.
OBP B skcriepMeHTaIbHON 3HaTh ONpeeICHUs ®opmuposats  [lo3HaBaTeibHbIE: §1, JaTuuk
XUMUI OKHCIIATENBHO- MOTMBALMIO K BBIOUPAIOT OCHOBAHUS U TEMIICPaTyphI
ﬂaﬁopamopubtﬁ onsim M 1 BOCCTAHOBUTCIIBHON ueneHanpasneH KpHUTCPHUH I IIJIATUHOBBIN
H3yuenue peakuyuu e3au- B e e . KIaccHpuKatn
syt peaxky, BOCCTaHOBMTENS. YMETh Mot peaxunit
MOO0elicmeus Cynbpuma HAMPUA C | ypapHUBATH TPEOGPa3OBHIBATS
nEPOKCUOOM 8000POOQY» OKHCIIUTEIBHO- posHaBaTenbro UH(POPMALIUIO U3
BOCCTAQHOBHTEJIbHBIC " OJIHOTO BHJIA B JIPYTOif
peakuuu, pa3bACHAThH AEATENIbHOCTY, U BBIGUPATH JUTA CeOs
TIIPOIIECCHI OKUCIICHUS U OCO3HaHHoe, v 06Hy 0 (b opMy
BOCCTaHOBJICHUS, yBaxuTebHOE buKcatum
NIPUBOJUTH IIPUMEPBI "
OKHUCJIHTEIbHO- AOBpONKeNaTeNb MpeCTaBICHI
BOCCTAHOBHUTCIIBHBIX Hoe I;H(I)OpMaL[I/II/I
peaxiwii. eryJsiTHBHBIE:
OTHOWEHHE K BBIJIBUTAIOT BEPCUU
apyromy pemeHust mpobIeMBl,
4enNoBEKY, ero 0CO3HAaBaTh KOHEUHBIH
MHeHMUIo, pe3ynbTar
Mnposo3sspeHn  KoMMyHHKaTHBHBIE:
0. OTCTaMBaTh CBOIO TOUKY
3peHHs1, IPUBOIUTE
apryMEHTHI,
TIOJTBEPIKIAst UX
(baxramu
pasnuyarh B yCTHOH
peuu MHEHHeE,
JIOKa3aTeNbCTRA,
THUITIOTE3BI, TCOPUN
TeroBoit 3G HEeKT XUMHUIECKUX 3Hath ®opmupoBath  PeryasiTHBHbIE: §2 Haranx
peaxuuii. TTonstne 06 K30~ U KJacCH(pUKaMOHHbINA LETOCTHO® BBIJ[BUTAIOT BEPCUU TeMIepaTyphI
SHIOTEPMHUYECKUX PEAKIIUAX. HphsHaK MHUPOBO3SPEHIE, - peleHns HpO6J‘ICMI)I,u [IATHHOBEIH
N TEPMOXHUMHYECKUX COOTBETCTBYIOIl  OCO3HABATH KOHEUHBIH
Hemoncmpavyuonnsiit onvsim Ne peaximii. [ToHIMaTh ce pesyBTaT
2prwepbl 9K30- U 3HAYCHHUE TEPMHUHOB: COBpPEMEHHOMY IHo3HaBaTeJIbHBIC:
OHOOMEPMUECKUX Pearyuil. TeTI0BOH 3P eKT YPOBHIO BBIOMPAIOT OCHOBAHHS U




Jlemoncmpayuounstit onvim Ne 3 XAMHYECKO# peakiuu, Pa3BUTHUA KPUTEPUH AJIs
«Tennoeoii 3¢phexm TEPMOXHUMHUYECKOE HayKH. KIacCH(UKALUK
pacmeopeHust 6euiecme 6 600e» YPABHCHUC pCaKIiny, peakuuit
9K30- U mpeoOpa3oBHIBATH
SHIOTEPMUYCCKUE HH(MOPMALHUIO U3
peakuuu. YMeTb OJIHOT'0 BUJA B APYToil
3aIUCHIBATH 1 BBIOWpATh ISl ce0st
TePMOXUMHUYECKUE ynobHyo popmy
YpaBHEHUs PEaKkLui 1 ¢buxcanuu
BBIYUCIISITH KOJIUYECTBO MpEe/ICTABICHHUS
TEIUIOTHI 110 uHbOpMaLUH
TEPMOXHUMHICCKOMY
YPaBHEHHUIO PEaKIIHH.
CKOpOCTh XUMHYECKHX 3Hath ompeneneHue ®opmMHpOBaTE  Pery/siTHBHBIE: §3 JHatunk pH
peakuii CKOPOCTH XHMHHECKOH MOTHBAIIHIO K CaMOCTOATEIBHO
. peakiuu u eé LEJICHANPABICH  OOHAPYXXHUBAIOT U
Hemoncmpayuonnsiii onvim Ne 3aBHCUMOCTb OT YCJIOBUH | HOU (bopMyIHpYIOT
4B3aw\400evﬁcmeue YUHKA C CONAHOU MPOTEKAHMS PEAKIINH. MO3HABATENbHOW  MpoOieMy.
u yKCyCHOf‘ Kuciomamu. [Tounmars 3HaueHME JIeSITEILHOCTH, ITo3naBaTeabLHbIE:
B3auM0()eucm8uevepaHyﬂup O6AHHOCO | TepMUHOB «KaTaIM3aTOP», | OCO3HAHHOE, BBISIBILIIOT IPHYHHEIL U
YUHKQ U YUHKOBOU HbLIU C CONAHOU KHHTHOUTODPY, YBOKHUTENBHOE U CICACTBUS SIBJICHUIA,
Kucnomoti. Bsaumooeiicmeue oxcuoa «(pepMeHTBI». J00pOXKeTaTeNb  CTPOST JOTHYECKUE
meou(Il) ¢ cepuotl kuciomoii pasHou HO paccysKaeHus,
KOHYEHMPAayuu npu PasHvIx YCTAHABIMBAIOT
memnepamypax. MPHYMHHO —
JlabopamopHhutit onvim Ne 2 CJIe[ICTBEHHbIE CBA3H
«H3zmenenue pH 6 xo0e KoMMyHHKaTHBHBIE:
OKUCIUME/IbHO-60CCIAHO- YIHUTBIBAIOT pasHbIC
6UMETbHBIX PeAKUUTL» MHCHHS 1 CTPEMATCA K
KOOpANHALIMA
Pa3IHYHBIX TO3ULHI B
COTPYIHHYECTBE,
(bopMyIHpYIOT
COOCTBEHHOE MHEHHE 1
TIO3HIIHIO
Hpakmuuecmm paﬁoma No2. YMeTh onpenensiTh, Kak PasBuBath PeryasitTuBHblIe: JlaTank
H3yuenue enuanus ycioguii H3MEHHTCS CKOPOCTh YMEHHUSI OcymeCTBJE;HOT HaIPSKEHUS
. PEaKIMH 101 BIUSHACM OLICHHBATh MOIIArOBBIH KOHTPOIIb
npoeeoenus xfuuu uecKkou PA3TMYHbIX (HAKTOOB JE—— 110 pesybTaTy
peakyuu na eé ckopocms. Th OIIePaTHBHO Io3HaBaTe/bHbIE:
TP NPUHUMATE CrposiT peueBoe
Jlabopamopnotit onvim Ne 3 peuieHue, BBICKA3bIBAHNE B
«Cpasnumenvnas xapaxme- HaxXOZHUTh YCTHOH M NIACHMEHHOH
PUCMUKA 80CCINANOGUMENbHOTL aJiCKBaTHBIC (bopue
CIIOCOOBI KoMMyHHKaTHBHBIE:
CROCOOHOCIU MEemall06) . %
B3aMMOJJCHICTBU YUTBHIBAIOT pa3HbIC
ac MHEHHS U CTPEMATCS K




OJJHOKJIACCHMKAa  KOOPAWHALUH
MH BO BpeMsi Pa3IMYHbIX HO3UINH B
MIPOBECHUS COTPYIHUYIECTBE
MIPaKTUUECKON
paboTeL.
IMoaroroBka k TMA 1.3akperurenne 3Haanit 1 | 1. Ymenne K.YYI.
MIPaKTHYECKHX, OPHEHTHPOBATEC  YMeHHE
pacyeTHBIX HaBBIKOB y4- s Ha CaMOCTOSITENILHO
Cil. [TOHUMaHHE OpPraHU30BbIBATH
2.YMeHue penath IPUYHH yCIIEXa  yyeGHOE
THIIOBBIE IPUMEPHI B yueOHOU B3aMMO/ICHCTBHE B
KOHTPOJILHO- JeATEILHOCTH rpymme
HU3MEPUTENBHBIX ILYVYA.
MaTepHualoB YmMmeHue:

* OCYIIECTBIIATH aHAIN3
00BEKTOB C
BBIZCTICHHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIATh CHHTE3
KaK COCTaBJIEHHE
LICJIOTO M3 YacTeH.
P.YVI.

VYMenus:
1.0cymiecTBasATH
UTOTOBBIA U
MOIIArOBEIA KOHTPOJIb
0 pe3yJIbTaTy;

2. AleKBaTHO
BOCIIPMHUMATH OIIEHKY
YUUTEIS;

3. Pasmuyars cioco6 u
pe3yabTaT AeiCTBUA

Tema 2. dnexmponumuueckasn ouccounayus (7 u)

DNEeKTPOoNIUTUYECKAs

JUCCOLMAIUs — IJIaBHOE
YCJIOBHE TIPOTEKAHUS PEAKIUMN B

pacTBopax.

Hemoncmpayuonnsiii onvim
NedVicnoimanue pacmeopoé eeuecma
Ha 3NIeKMPU1ecKyr0 npo8ooOUMOCHIb.
ﬂeu:)fcel-tue UOHO6 6 dJIeKmMPUHEeCKOM

noie.

Jlemoncmpayuonnslit onvim Ne§

3HaTh OMpeIeICHHS
TIOHATUH «3JIEKTPOIIUT,
«HEBJIEKTPOJIUTY,
«ONEKTPOTUTHYECKAS
JMcconuanus». Y MeTb
WUTIOCTPUPOBATH
NpUMeEpaMU N3y4YEHHEIE
MTOHATHUS B OOBIICHATH
MIPUYUHY
3JIEKTPONPOBOJHOCTH
BOJHBIX PaCTBOPOB
COJICH, KUCIIOT U
eo4en.

®opmupoBathb
OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHIO,
TOTOBHOCTD U
CIOCOOHOCTH K
CaMOPa3BUTHIO
u
camM000pa3oBaH
uro. PazBuBath
KOMMYHHKATUBH
yIO
KOMITETEHTHOCT

PeryasiTuBHbIE:
CTaBAT yueOHYIO
3a/1a4y, ONpenessoT
IIOCIICIOBATEIbHOCTD
MPOMEKYTOYHBIX IIeIICH
C y4ETOM KOHKPETHOTO
pe3ynbTara,
COCTAaBJISIOT IJIaH U
aNTOPUTM ACHCTBUI
ITo3naBaTeabHBIE:
CaMOCTOSITEIBHO
BBIJCIISIOT

bopMyIUpyrOT

86

Jatyuk
3JEKTPO-
MIPOBOTHOCTH




«Inekmponumeul u

b, yMEHHE

MO3HABATELHYIO [EJTb,
HCTONB3Ys 001Ine

HeIIeKmpoIumal yBaXKaTb HHYIO
TOUKY 3pCHHUS MIPUEMBI PELICHUS
IpH 3a1a4
o0cyxaeHnn KoMMyHHKaTHBHBIE:
TpOOIIeMEI. KonTtpons u onenka
JEUCTBUI MapTHEpa
10. 3neKTponHTquCKa;[ 3HaTh OpeneneHus dopMHpOBaTH PeryasituBHbI€: 8§87 PeaktuBbl 1
JIMCCOIMALIAS KHCIIOT , IIEI0Yei TIOHATHH «KHCIIOTay, OTBETCTBCHHOE CTaBAT y4EOHYIO XMMHYECKOE
1 COIIEii. «OCHOBAHHE», «COJIbY C OTHOIICHHUE K 3a7aqy, ONpeACIIsOT obopynoBaHme
TOYKH 3PCHHS TCOPUH YYEHHIO, TOCTCAOBATENLHOCTE PeaxTuBbl 1
3MIEKTPOIUTUIECKOI TOTOBHOCTh U MIPOMEXKYTOUHBIX IIeNeit XMMHYECKOe
JVCCOIMAINH. Y METh CIIOCOOHOCTh K C y4ETOM KOHKPETHOTO o0opynoBaHue
0OBSICHATH 001IHE CaMOPAa3BUTHUIO pe3yibTara,
CBOWCTBAa KHCIIOTHBIX u COCTaBJIAIOT IJIAH U
HILIEI0YHBIX PacTBOPOB caMo00pa3oBaH  aJTOPUTM ACHUCTBHUH
HaJIMYMEM B HUX HOHOB HIO. Ilo3naBaTeJbHBIC:
BOJIOPOAA M THIPOKCHI- CaMOCTOSTETHHO
HOHOB COOTBETCTBEHHO, a BBIJICNISAIOT
TaKXe COCTaBJIATh (bopMyIHpYIOT
YpaBHEHUS MI03HABATEIBHYIO LIEJb,
3EKTPOIUTHIECKOI UCTIONIB3YS 001THe
JVCCOIMAINH KUCIIOT, TIPUEMBI PEIICHUS
OCHOBAaHUHN U COJEMN. 3a7a4
KoMMyHUKAaTHBHBIE:
Konrpons 1 oneHka
JIeHCTBUI IIapTHEPA
11.| CunbHBIE U CclTa0bIe 3HaTh ONpeseseHUs ®opMUpoBaThH PeryasiTuBHbIE: 88 Jlatunk
IEKTPOIHTSL. TOHSATHH «CTENeHb OTBETCTBEHHOE CTaBAT y4eOHYIO JNEKTPO-
TaGopamopnsiii onsim No 4 IIEKTPOINTHIECKON OTHOIIICHHE K 3a/1a4y, ONPEAEISAIOT MIPOBOIHOCTH
JUCCOLMALNNY, CUJIBHBIC | YYEHHUIO, MOCJICAOBATEIILHOCTh
«Cunwnule u ciaovte 3eK- IEKTPOTHTEIY, FOTOBHOCTD 1 A ——

mpoJjiumal»

«CTa0BICINIEKTPOITUTEDY.
Ilonumars pasznHuny
MEXIy CHIIBHBIMH U
CIaObIMH 3NIEKTPOITUTAMH

CIIOCOOHOCTH K
CaMOpPa3BUTHIO
u
camoo0pa3oBaH
HIO.

C Yy4eTOM KOHKPETHOTO
pe3yibTaTa,
COCTABIIAIOT TUIaH U
aJITOPUTM JIEHCTBUI
Ilo3HaBaTe/bHbIE:
CaMOCTOSTENTFHO
BBIJICIISIOT
(bopMyIHpYIOT
MTO3HABATENBHYIO I1EJIb,
HCTONB3Ys 00IIne
TIPUEMBI PeIICHHs
3a7a4
KoMMyHHUKaTHBHBIE:
Kontpons u ouenka
JeicTBuil mapTHepa




12.| Peaknuu MOHHOrO OOMEHa. 3HaTh ONpeeIeHNE ®dopMHpOBaTh Ilo3naBaTenbHbIC: §9 JaTtunk
JlaGopamopnutii onvim Ne 5 peakuuii HOHHOro 0OMeHa, | MHPOBO33PEHHE,  CAMOCTOSTENLHO JNEKTPO-
«B3saumooeiicmeue zudpokcuoa YC/OBHA X MPOTCKAHUA. | COOTBETCTBYIOLI  BRICIAIOT MPOBOJHOCTH,
Gapusi ¢ cepnoii Kuciomoii YmeTs COCTaBIAT ee bopmynupyrot Jo3aTop oobéMa
TMoaroroska k TUA MOJTHBIC ¥ COKPAIICHHBIC COBPEMEHHOMY MO3HABATEILHYIO LEJIb, KHUIKOCTH, OF0-
HWOHHBIE YPaBHEHHUS YPOBHIO UCIIONB3Ys 001ue peTka
HEOOpaTHUMBIX PEaKIMH U | pa3BUTHUA IIPUEMBI PELICHHUS
Pa3bACHATh MXCYLIHOCTb, | HAYKH, 3a1a4
MIPUBOANUTH IPUMEPEI KOMMYHUKaTHBH KoMMyHHKaTHBHBIC:
peakuuii HOHHOIO yI0 Kontpois u onieHka
oOMeHa, MAYIUX 0 KOMIIETEHTHOCT  AEWCTBUI MapTHepa
KOHIIA. b U yBa)XCHHE
K UHOU TOYKE
3peHuUs IpU
00CyXIeHUN
pe3ynbTaToB
BBIIIOJIHEHHOM
paboTEL.
13.| Peaknuu noHHoro oOMeHa. YMeTh NpUMEHATh Pa3BuBath PeryasTuBHbIe: MOBTOPUTH| JlaTUMK
Jlabopamopmutii onvim Ne6Peaxyyy | TCOPCTHICCKAC SHAHMIL | yMCHUA Ocymectsisior §9 dIIEKTPO-
obmena Medncoy pacmeopany | B2 TPAKTHKE, OGbACHATS | OUCHHMBATH TIOLIAaroBBIM KOHTPOIb IPOBOJHOCTH
ATEKMPOTUMOG. pe3ynbTaThl IPOBOJUMBIX | CUTYaIUIO U O Pe3yNbTaTy
JdaGopamopnvtii  onoim  Ne 7 OIBITOB, XapaKTEPU30BaTh | ONEPATUBHO Ilo3naBartenbHbIC:
O6Dazoeanue coneii ammonisy YCOBHS NPOTEKAHHA IIPUHUMATh CrposT peueBoe
{f[ P peaxiuii B pacTBOpax pereHue, BBICKa3bIBaHHE B
omroroska k FA 3JIEKTPOJIUTOB JO KOHLA. | HaXOJIUTh YCTHOH ¥ NUCbMEHHOU
a/IeKBAaTHBIE dopme
CITIOCOOBI KomMyHnkaTuBHbIE:
B3aMOJICHCTBH  YUHTBIBAIOT Pa3HbIE
sac MHEHHS U CTpEMSITCA K
OJIHOKJIACCHUKA  KOOPAMHALIUU
MU BO BpeMs pa3NUYHbIX TO3ULUH B
MIPOBEACHUS COTPYAHUYECTBE
MIPAKTUYECKOI
paboThL.
14.| Ilpaxmuueckas paboma Ne3.| YMETb OCYWECTBIATH ®dopMupoBaTh PerynstuBHbie: PeaxTuBbl 1
«Pewenue XMMHYECKHUE OIBITHI Ha MHPOBO33pEHHE,  CTABAT y4EOHYIO zgglﬂ‘ieg§§:ne
IKCHEPUMEHMATLHBIX 34 dau ha 3HaHUE vKaquTBeHHLIX COOTBETCTBYIOIl  3a4ady, OIIPEACIIAI0T PYyX
peakuuii; CoCTaBIsATh ee IIOCJIE0BATEIBHOCTD
onp edenerue Kamuonos " | nonusie n COKpaILEHHBIE COBPEMCHHOMY IPOMEXYTOUHBIX LEJIeH
anuonoe»Th HOHHBIE YPaBHEHUS YPOBHIO C Y4€TOM KOHKPETHOI'O
HEOOpPaTHUMBIX PEAKIUl U | pa3BUTHA pesynpTara,
Pa3bsCHATH UX CYyLIHOCTh. | HAYyKH, COCTABJIAIOT IUIAH K
XapakTepu3oBaTh KOMMYHHKATHBH  &JITOPUTM JCHCTBUN
YCJIOBUS TE€YECHUS YIO ITo3naBaTeabHbBIE:
peaxIuii, uIyImx 10 KOMIIETCHTHOCT ~ CaMOCTOATCIIBHO
BBIJIENISAIOT

KOHIIA, B PAacTBOpax

b U YBAKCHUC




3JIEKTPOJIUTOB. K MHOH TOUKe bopMyIHpYOT
3peHus pu [03HABATENbHYIO LIETb,
00CyXIeHUN HCTONB3Ys 00IIne
pe3ynbTaToB NIPUEMBI PELLEHUS
BBIIIOJTHEHHOH 3a1a4
paboTsL. KoMMyHUKaTUBHBIE:
KonTtpons u onenka
JIEHCTBUI MapTHEpa
15. Fu()po JIU3 COJlell. 3HaTh onpeesieHue ®opMHUpOBATH PeryasituBHbI€: §10 PeakTuBhl 1
Tonrotoska k [MA TUAPOIU3a Cojlel. YMETh | OTBETCTBEHHOE BHOCAT HEOOXOIMMBIE XUMHYECKOE
OIIPENEIATE XapaKTep OTHOIOCHUE K KOPPECKTUBHI B JIeCTBUE 060pyZ[OBaHI/Ie
Cpellbl pacTBOPOB COJIEH | YUYEHHIO, TIOCJIE €r0 3aBEPILEHUS
110 UX COCTaBY. TOTOBHOCTh U Ha OCHOBE €r0 U y4eTa
CIOCOOHOCTh K XapakTepa CIIeIaHHBIX
CaMOpa3BUTHUIO OmOOK.
u [Ho3naBare/bHbIE:
caMoo0pa3oBaH  CTPOST peueBoe
HIO. BBICKa3bIBaHUE B YCTHOM
1 IICBMEHHOU (hopMe
KoMMyHUKaTUBHBIE:
KOHTPOJIUPYIOT
JIeHCTBUS IapTHEPA
16.| Ilpakmuueckan paboma Nod. YMeTh NpUMEHSTH Pa3BuBath PeryasiTuBHbIE: IToBTOpUTH PeakTuBbl u
Pewenue TEOPETUYECKHE 3HAHUS YMEHUS OCyIIEeCTBISIIOT o XUMHYECKOE
IKCHEPUMEHMAnbHBIX 3a0aH 10 Ha MIPAaKTHUKE, OOBACHATD OLICHUBATh MOIIATOBBIA KOHTPOJIb yuebHuKy | obopyroBaHHe
pe3yabTaThl IPOBOJUMBIX | CHTYAIHIO U 10 Pe3yJIbTaTy MaTepuain
meme «QNeKMpOoIUmuYecKan OIBITOB, XaPAKTEPU30BaTh | OIEPATHBHO Io3HaBaTelbHbBIE: rasbl 1.
ouccouuauus». Th YCIIOBUSI IPOTEKAHUS MIPUHUMATD Ctposr peueBoe
peakuuii B pacTBOpax pelreHwue, BBICKa3bIBaHUE B
DJIEKTPOJIUTOB 10 KOHIA. | HaXOJIHTh YCTHOH U MHUCbMEHHOU
aJIcKBaTHBIC bopme
CTIIOCOOBI KoMMyHUKATUBHbBIE:
B3aNMO/JICHICTBH YUuTHIBaIOT pa3Hble
ac MHEHUS B CTPEMSITCS K
OJIHOKJTACCHUKA  KOOPJAMHAIUU
MH BO BpeMsI Ppa3IUYHbIX TO3UIHI B
MIPOBEICHUS COTPYJITHUYECTBE
MIPAKTUYECKON
paboThI.
17.| TecTOBBIIi KOHTPOJILHO VYMeTh HCTI0JIh30BaTh dopMHUpOBATH PerynsiTuBHbIe: IToBTOpUTH
pas oe. 1Y ¢ «MHOro Oﬁp azue MPUOOPETEHHBIC 3HAHUS. OTBETCTBEHHOE OCyIHeCTBJTjHOT . 1o
o OTHOIIIEHHUE K nomraroBbli U UTOTOBBIN yqe6Hm<y
XMMHUYECKUX peakuunn B yueHHuIo, KOHTPOJIb [0 Pe3yJIbTATY. MaTepal
IKCINEPUMEHTAILHON XUMHH» FOTOBHOCTD 1 —

CIIOCOOHOCTD K
CaMOpPa3BHUTHIO
u




camMo00pa3oBaH
HIO.

Pa3nen 2. IlpakTHKYM N0 M3Yy4YEeHHI0 CBOWCTB MPOCTHIX BelIeCTB: HEMETAJUIOB M METAJ/UIOB, UX coequHeHuil (174)
Tema 3. Ceoitcmea 2anozenos(5 u)

18.| T'anorensl: GpusnUECcKue U 3HaTh 3aKOHOMEPHOCTH dopMHpOBaThH PeryasiTuBHbIE: 8§12 PeakTuBbl 1
XUMUYECKHe CBOMCTRA HW3MEHEHHUS CBOKCTB LIEJIOCTHOE [TnaHupyroT cBOM XHMHUYECKOE
. 9JIEMEHTOB B A-TpyHmax. | MHPOBO33PEHHUE,  NeHCTBUS B CBSI3U C 00opyI0oBaHUE
Jlemoncmpayuonnslit onvim Ne6 v ., N
Duszuueckue c80OUCMBA 2AN02EHO8. METE flaBaTh COOTBCICTBYIOIL  TOCTABJCHHOM 3a1ia1eh 1
Tabopamopustii onvim XapaKTePUCTUKY ee YCIIOBHSIMU €€ PELICHUS
. 9JIEMEHTOB-TAJIOTEHOB I10 | COBPEMEHHOMY Mo3HaBaTeIbHbBIE:
Ne8Pacnosuasanue consnoii KUCTOMbL, | v 110 TOKEHHIO B YPOBHIO CrassT it GOPMYIHPYIOT
X1I0pUd08, 6POMUO0S, UOOUO0E U U0OdA. NepHOaecKoli TABNIEe | pasBUTHS LIEIH H TPOGIEMBI YpoKa
TP " CTPOCHUIO aTOMOB. HayKH. KOMMyHI/IKaTHBHbIe:
AJlexkBaTHO
HCTIONB3YIOT peUeBhIC
CpeIcTBa IS
3¢ PEeKTUBHOTO
pelieHus
KOMMYHHKATUBHBIX
3a7a4 JInuHoCTHDBIE:
Pa3zBuBarot oco3znanuoe
OTHOILIEHHE K CBOMM
COOCTBEHHBIM
MTOCTYTIKAM
19.| Xnop. CaoiictBa u 3HaTh CBOWCTBA XJIOpa DopMHupOBaTH PeryasiTHBHBIE: §13 Anmnapar s
HpI/IMCHeHI/IC Xnopa KaK MIMpOCTOro BEHICCTBA. EJIIOCTHOE Paszmuuaror c]}oc06 u MIPOBEACHUA XU~
TP VYMeTh COCTABIATh U MHPOBO33PEHHE,  pe3yNbTaT JCHCTBHS MHUYECKHUX MPO-
. OOBSICHITD C TOYKH COOTBETCTBYIOI  [To3HaBaTeJbHbIE: neccoB (AITXP)
Jlemoncmpayuonnsiit onvim Ne 7 3pEHHsT OKHCIICHAS 1 ee Bnazgerot o6mum
«H3yuenue d)u3u:tec1<ux u BOCCTAHOBJICHUS COBPEMEHHOMY  [PUEMOM PElLICHHUs
XUMUYECKUX ceoUucme Xjiopa) YPaBHCHUSL peaKI.IPIﬁ, YPOBHIO 3a71a4
XapaKTCPpHU3YIOINX pa3BUTHA KoMMyHuKAaTHUBHbBIE:
XMMHYECKHE CBOICTBA HayKU. JloroBapuBaroTcs o
XJiopa. COBMECTHOM
JESATSIILHOCTH, IPUXOIS
K 00lIeMy pelIeHHIO
20. COGI[I/IHCHI/IH TaJIOTr€HOB. 3Hare crocob TIOJTYYCHUA BocmuteiBate ITo3HaBaTeJIbHBIC: § 14 PeakTtuBbl u
XJ10POBOLOPOL. XJIOPOBOAOPOJA B pOCCHUCKYIO Bragerot o6mum XAMHYICCKOC
~ 11abopaTopuy U yMeTh TpaXkIaHCKY1O TIPUEMOM pEILIECHHUS 3a1a4 obopymoBaHue
JHemoncmpayuonnsiit onvim Ne8 COBHDATE I B PCHIIIHOCTE: K ’
THonyuenue xnoposodopooa u 6p v,V o : OMMYHHKATHBHBIE:
pacmeopenue e2o 6 600e. TIPOOHPKY, KOJIDY. YMETL | MaTPUOTH3M, Hor OBAPUBAIOTCA O
XapaKTepU30BaTh J1I000Bb U COBMECTHOM
TP CBOMCTBA XJIOPOBOJOPOAA. | yBaKeHHE K JESITEIBHOCTH, IPUXOIST
OreuectBy, K 00IIEeMY pEIICHUIO.
YYBCTBO PerynsiTuBHbIE:

rOpAOCTH 32

IInanupyrot cBOU




OTEUECTBEHHYIO
HayKy.

JIEUCTBUS B
COOTBETCTBHH C
MOCTaBJIEHHOM 3aJa4yel U
YCIIOBHSMH €€

peanu3anyuu
21.| Ilpaxmuueckasn paboma Ne 5, 3Hath obye u PasBuBate PeryasTuBHbIe: IloBropu | PeakTuBhI 1
Ionyuenue conanoii Kuciomoi UHIMBHYaTbHbIE YMEHUS OcymeCTBJE;HOT T § 12- | xumuueckoe
u usyuenue ee ceoiicms. TH CBOICTBA COJISTHOM OILICHUBATH MOIIAroBbIM KOHTPOJIb 15 o0opynoBaHue
KHCJIOTBL. Y METh CUTYyalHIO U O PE3yNbTaTy
TP OTJIMYaTh COJITHYIO OIEPATUBHO Ilo3naBartenbHbIe:
KHCJIOTY U €€ COJH OT MIPUHUMATh Crposr peueBoe
JApPYTUX KHCJIOT U COJIEN. peleHue, BBICKa3bIBaHHE B
YMeTh NPUMEHSITh HAaXOJUTh YCTHOM M MUCbMEHHOM
TEOpPETUYECKHUEC 3HAHUSI aJICKBAaTHBIC ¢)0pMe
Ha MPaKTHKE, O0BSICHATH CIOCOOBI KoMMmyHuUKaTUBHBIE:
PE3yJIbTAThI IPOBOJUMBIX | B3aUMOJEHCTBH Y YMTHIBAIOT PasHbIE
OTBITOB, XapaKTEPHU30BaTh | 5 C MHEHHMS M CTPEMSATCS K
YCIIOBHS NPOTCKaHUA OJTHOKJIaCCHHKA KOOpAMHallu1
peaxIuii. MU BO BpeMs pa3NUYHBIX TO3ULUH B
NPOBCACHUS COTPYAHUYCCTBE
MPaKTUYECKOHN
paboThI.
22.| Toxroroska k TUA 3akpeIulcHue 3HAaHUH 1 VMenHne K.YV/.
PacUYCTHBIX HABBIKOB Y4~ OPUECHTUPOBATHCSA VMmenue
csl. Ha MOHMMaHUe CaMOCTOSITEIIbHO
YMeHne pemarth THIIOBBIE | NMPUYUH ycliexa B OPraHU30BBIBATH
[PUMEPBI KOHTPOJIbHO- y4eOHOM y4ebHoe
U3MEPHUTEIIBHBIX JCATCIIbHOCTHU B3aMMOJICHCTBHE B
MaTepHajoB rpymnme
ILYVYA.
Ymenue:

* OCYIIECTBIIATH aHAIN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYILECTBJIATH CUHTE3
Kak COCTaBJIEHHE
LIEJIOr0 M3 YaCTEeH.
P.YVII.

YMeHus:
1.0OcymiecTBasATh
HTOTOBBIN B
MOIIArOBhIA KOHTPOJIb
O PE3yNbTaTy;

2. AexBaTHO
BOCIIPHHUMATH OIICHKY




YUUTEIS;
3. Pazimuats ciocob u
pe3ybTaT JeUCTBUS

Tema 4. Ceoiicmea Kucnopooa

u ceput (7T u)

23.| Kucnopoa: noiyueHue u 3HaTh 3aKOHOMEPHOCTH dopMUpoBaTH PeryasTuBHble: 817 PeakTHBBI U
XUMHYECKHe CBOHCTBA. HU3MEHEHHs CBOICTB LENOCTHOE [UIAHUPYIOT CBOM XUMHUYECKOE
Tlemoncmpanuonnviii onsim e 9. JJNIEMEHTOB B A-TpyNmax, | MHUPOBO33pPEHHE,  IEHCTBHS B cBzHC obopymoBaHue
«Ionyuente  cobupanie kuc10poda s OIpe/ieIeHIEe OHSITUS COOTBETCTBYIOL  IIOCTABJICHHOM 3a1a4yel u
nabopamopuu aIIOTPONHH. Y METh ce YCIOBHSIMHU €€ pEIIeHHS.

U 3ANOTHEHUE UM 2A30MemPaX JIaBaTh XapaKTEPUCTUKY COBpPeMEHHOMY  [lo3HaBaTeabHbIE:
JaGopamopnuiii onsim Neo. 3JIEMEHTOB U IPOCTHIX YPOBHIO CTaBAT ¥ (OPMYIHPYIOT
«Iopenue cepvl na 6030yxe u 6 BCIECTB TOAPYIIIE! PasBHTHA Leni 1 npobiieMsl ypoxka
Kucnopooe» KHCI0poaa mo ux HayKH. KomMmyHukaTuBHble:
Jabopamopnutii onvim Nel0. TOJIOMKCEHIIO B a/ICKBATHO HCTIOME3YIOT
«lopenue ycenesa, medu, maznua na | - oPOAMICCKON Tabminte PCHCBRIC CpenCTBa Mt
6030yxe U 6 KUCI0poode» 1 CTPOCHHIO ATOMOB. dbdexTnpHOrO

VYMeTh 00BSACHATD, pelieHus

TOYEMY YHCJIIO POCTHIX KOMMYHHUKATHBHBIX

BEIIIECTB B HECKOJIBKO 3a1a4

pa3 MpEeBBIIIAET YHUCIIO

XUMHUUYECKHUX JICMEHTOB.

24. Cepa. XUMHUYECKHE CBOIMCTBA 3HaTh (PU3UUCCKUE U ®opmupoBanne  PeryasituBHbie: PeakTuBEl,
CepbL. XMMHUYECKHE CBOUCTBA [EJTOCTHOTO Paznuuaror cr£0c06 u KOJUICKIHH
Iemoncmpassonnviii onvim cepsl. YMETh COCTABIIATE | MHPOBO33PCHHS, Iﬁej;m:TiT :eHCTBzﬂ ngnqecxoe

ABHEHUSI PEaKIHIA, COOTBETCTBYIOII] HaBaTeJIbHbIE: obopymoBaHue

Nel0.Annomponnvie mooupurayuu ﬁHTBepmﬂfmmnx oro Y P — Py
cepot. O3an<omenue ¢ 06p asyamu . OKHCJIHUTEIBHBIE U COBPEMCHHOMY NpUEMOM PEIICHUS
cepbl U eé NPUPOOHBIX COeOUHEHUII. BOCCTAHOBHTEILHLIE YPOBHIO sanaq

CBOMCTBa Cepbl, pasBuTHS KoMMyHuKaTHBHBIE: 8§18

CpaBHMBaTh CBOMCTBA HAYKH. JloroBapuBaroTcs o

IIPOCTBIX BELIECTB CEPBI COBMECTHOM

U KHCJIOpPOJa, Pa3bsACHSATH JIeSITEIIbHOCTHU, IPUX OIS

9TH CBOMCTBA B CBETE K 00IIIEMY pELICHHIO.

MpeCcTaBICHUN 00

OKHCITUTEILHO-

BOCCTAHOBUTECJIbBHBIX

nporeccax.

25.| CoenuHEeHHSs CEphI: 3Hath cnocob monydenus | @DopmupoBate  PeryJasiTHBHbIE: 8§19 Anmapar juist
CEpOBOIOPOLI, CEPOBOOOPOOHAS CepoBOIOPO/Ia B OTBETCTBEHHOE  YUHTHIBAIOT PABHUIIO B MPOBEICHHS XU-
xucroma. CyIbbHIbL. na6<3paTopnn U ero OTHOIIIEHHE K [UITAHUPOBAHUU U MHYECKUXPEAK-

- CBOWCTBa. YMETh YYCHHIO, KOHTpOJIEe criocoba uuii (AIIXP),
ﬂeMOHcmpaquHHblu onvim 3alMCbIBaTh YPAaBHCHUA TOTOBHOCTH N peuieHus pu-
Nel106pasyot npupoonerx cynuudos peaKumii, criocoObHocTs K Ilo3naBaTeabHbBIE: Gop st
u cynogamos. XapaKTEPH3YIOIHX CaMOpa3BUTHIO  VICIIONB3YIOT HOUCK nonyde-
Jlabopamopnwtii onvim Nell. CBOICTBa cepoBoAOpola, | U HE00X0TUMOM HHAS Ta30B WIA
ThKauecmeennvie peaxyuu na B MOHHOM BHJIE, camooOpazoBaH  MHGbOpPMAaLMHU IS anmapar Kurma

MPOBOJINTH KAYECTBEHHYIO | HIO. BBITIOJIHEHHS y4eOHbBIX Peaxtugpl,




CYyIb@UO-UOHBL 8 pacmeope.

TP Jlemoncmpayuonnulii onvim
Nel2: «llonyuenue cepoeooopooa
U u3yuenue e2o COIiCme».
Jlabopamopnwtii onvtm Nel2:
«Cunme3 ceposooopooa.
Kauecmeennwie peakyuu na
€eposooopoo u cyavhudvt)

peaxIuio Ha CyabQu-
HOHBI.

3aJIaHHH C
HCTIONIb30BaHIEM
y4eOHOM JIUTEPaTyPhI
KoMMyHUKaTUBHBIE:
KonTtpomupyror
JIEHICTBUE NTapTHEpA.

KOJUIEKIHH
XUMHUUYECKOE
o0opynoBaHue

26.| CoenMHEHHS Ccepbl: OKCHJ Cephl | 3HATh CBOMCTBA ®opMUpPOBATH PeryisiTuBHbBIE: §20 Anmapar ayis
(1V), cepHHUCTAs KHCIOTA U ee CEpHHCTOTO rasa, OTBETCTBEHHOE  YYHTHIBAIOT IPABUIIO B MPOBEACHHS XU-
COTTI CEpPHUCTO UCIIOTHI. OTHOLIEHHE K TUIAHUPOBAHUU U MHYECKHXpEaK-
. YMeTh COCTaBIATh YUCHHIO, KOHTpoJIe crioco0a i (ATIXP)
Jlabopamopnwuii onevm Nel3 Th ypaBHEHHS PEAKIIUA, TFOTOBHOCTb H pelieHus
Kauecmeennvie peaxyuu na XapaKTEePU3yHOLIUX CIIOCOOHOCTB K [Ho3naBare/bHbIE:
Cynbgum- okl 6 pacmeope. CBOWCTBA ATHX BELIECTB, | CaMOPa3BHTHIO Hcnonp3yroT monck
Hemoncmpayuonnuiii onvim OOBSCHATH IPUUNHY u HEo0X0JUMOM
Ne 13. «HU3yuenue ceéoiicme BBINAICHHAS KMCIOTHBIX camMo00pa3oBaH  MH(pOPMALUHU I
CEPHUCMO20 2a3a U CEPHUCMOT JOXK/IeH, IPOBOAUTE U0, OCHOBEI BBITIOJIHEHHUS y4EOHBIX
KUCTLOMbLY KaueCTBCHHYIO PEaKIHI0 | DKOJIOTMYECKOH  3amaHmii c
Ha CYNb(UT-HOHBIL. KYJBTYPBL, UCIIOJIb30BaHUEM
COOTBETCTBYIOILl  y4eOHOH ITUTEPaTypHI
el KoMMyHUKaTUBHBIE:
COBPEMEHHOMY KouTpoaupyrot
YPOBHIO JefiCTBHE apTHepa.
9KOJIOTHYECKOTO
MBIIILICHHSI.
27.| CoenMHEHHs CEPBI: OKCHU CEPBI 3HaTh CBoﬁCTVBa 3 dopMHpOBaTh PeryasTuBnbie: §21 PeakTuBbl 1
(VI), CepHasl KHCIOTA U €€ COM. pa3baBIeHHON CepHOI OTBETCTBEHHOE Paznuuarot criocob u XUMHYCCKOC
. KHCJIOTBI. Y METh OTHOIIICHHE K pe3ysbTat JeUCTBUS obopynoBaHne
Jlabopamopnvii onvim Nel4 3aMUCHIBATH yPABHEHHUS YUYEHHIO, To3HaBaTenbHbIE:
TBKauecmesennvie peaxyuu peaxyii, [OTOBHOCTD U Buiazeror obmmum
Hacynbam-uonsL 6 pacmeope. XapaKTEePU3YIOINX CHOCOOHOCTB K TIPUEMOM PETICHHS
TP CBOMCTBa pa30aBiIeHHON CaMOpa3BHUTHIO 3a1a4
CEpHOU KUCIIOTHI, U u KoMmyHukaTHUBHbBIE:
Pa3bACHATH UX B CBETE camMo00pa3oBaH  J[OroBapUBarOTCs O
MIpeaCTaBICHAN 00 HIO. COBMECTHOM
IIEKTPOIUTHUYECKOM JIeATEeNIbHOCTH,
JMCCOLMAINN 1 MIPUXOJIAT K 00ILEMY
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIBHBIX
nporeccax, MPOBOJUTh
Ka4eCTBEHHYIO PEaKLIUI0
Ha Cynb(aT-HOHBI.
28.| CgoiicTBa cepHOU 3HaTh CBOMCTBA JIMYHOCTHBIE. PeryasiTuBHbIE: 8§21 PeakTuBbl
kuciotsL/Iabopamopnutii onvim KOHLICHTPUPOBAaHHOM dopmupoBath HJ'IVaHI/IpyIOT CBOH XHMHYECKOE
CEpHO KUCIIOTHI U OTBETCTBEHHOE NACUCTBHUA B obopynosaHue

Nel5H3yuenue ceoticme cepHoul

croco6 eé pazbaBieHMsI.

OTHOIICHHUE K

COOTBETCTBUH C




Kucijiombul

YMeTh OTIINYaTh

YUEHHIO,

MOCTaBJIEHHOM 3a7auen

KOHLIEHTPUPOBAHHYIO TOTOBHOCTb U U YCIIOBUSIMH €€
CEpHYIO KUCIIOTY OT CIIOCOOHOCTB K peanuzanuu
pa3baBieHHOIA, CaMOpa3BUTUIO Ilo3naBartenbHbIE:
yCTaHaBIMBAThH u Brnaneror obmmm
3aBUCHMOCTD MEXIY caMo00pa3oBaH  IPUEMOM PELICHUS
CBOWCTBAMHM CEPHOMI HIO. 3a1a4
KHCJIOTBI U €€ KomMmyHnkaTuBHbIe:
MIPUMEHEHUEM Kontpoaupyror
JieiicTBUs mapTHepa
29.| IoaroroBka k TTA YMerts pemathb ®opmupoBats  PeryasiTuBHbIE:
pacy€THbIE 331a4H 10 OTBETCTBEHHOE OcCylIecTBISIOT
YPaBHEHMSIM XUMHUYECKUX | OTHOIICHUE K MOIIAroBbIil KOHTPOJIb
peaxnuii ¢ YUYEHHIO, 0 pe3ynbTaTy
HCTIONIb30BAaHHEM TOTOBHOCTH H Ilo3naBaTenbHbIE:
BEILECTB, CONEPIKAIINX CHOCOOHOCTH K Brnaneror obmmm
OTIPEACIEHHYIO JIOIIO CaMOpPa3BUTHIO MPUEMOM DPEIICHHS
MIPUMECEH. u 3ama4
camooOpazoBaH  KoMMyHuKaTHBHbIE:
Hu1o. KonTpomupytor
JIEUCTBUS MApTHEPA.
Tema 5. Ceoiicmea azoma (5 u)
30.| A3zoT: pusuyeckue u YMeTb XapakTepu30BaTh dopmupoBaTh PeryasTuBHbIE: §23
XUMHYECKHE CBOMCTRA. XMMHUYECKHE 3JIEMECHTHI LIEJIOCTHOE IInanupytot cBou
Ha OCHOBAaHHUH MX MHPOBO33peHHE, JCHCTBHUSA B CBA3H C
TIOJIOKEHHS B COOTBETCTBYIOI  IIOCTABJICHHOM 3a1adel 1
MIePUOANIECKON cucTeMe | ee YCIOBHSIMH €€ peIIeHUs.
U CTPOCHHS UX aTOMOB. coppemeHHoMy  Ilo3HaBaTeJibHbIE:
3HaTh CBOMCTBA a30Ta. YPOBHIO Crasst 1 HOpMyJIHUpPYIOT
YMeTh 00BsICHSTh pa3BUTHS LEITH 1 ITPOOIIeMBI YpOKa
IPUYUHY XUMUAYECKOU HayKH, U KoMMyHuUKaTHBHBIE:
HWHEPTHOCTH a30Ta, KOMMYHHMKATHBH  AJIEKBaTHO HCIIONB3YIOT
COCTABJISAITh YPaBHEHUS VIO pedeBbIe CpeacTBa st
XUMHUYECKHUX PEaKIui, KOMIETEHTHOCT 3P PEKTHBHOTO PEIICHUS
XapaKTepU3yIOLIUX b B OOIIEHUHN U KOMMYHHUKaTHBHbBIX
XMMHUYECKHE CBOMCTBA COTpYIHHUYECTBE  3a1a4
a30Ta, U Pa3bsACHATh UX co
C TOYKH 3pEHUs CBEPCTHUKAMH.
MpeCTaBICHAN 00
OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX
nporneccax.
31.| AMMHAK. 3HaTh MEXaHNU3M dopMHUpoBaTH PeryasituBHbIe: §24 JlaTank
Jemoncmpayuonnsiii onvim Nel4 00pa3oBaHMs HOHA LIEJIOCTHOE HJ'IUaHI/IpyIOT cBOU INEKTPO-
aMMOHUSI, XUMUIECKHE MHPOBO33PEHHE, ICHCTBUS B CBS3H C MPOBOJHOCTH

Th Ionyuenue ammuaka u e2o




pacmeopenue 8 8ooe. CBOMCTBA aMMHaKa. COOTBETCTBYIOIL]  IIOCTaBJICHHOW 3a1adeii 1
Jlabopamopnotit  onetm N 16 | YMers cocTaBiATh ee YCIIOBUSAMH €€ PELICHUS.
«OcHogHble céolicmea ammuakay | YPABHCHHS peaKiyii, cospemeHHOMY  Ilo3HaBaTelbHbIe:
XapaKTEPU3YIOLINX YPOBHIO CraBsT 1 GOPMYyIHPYIOT
XMMHUYECKHE CBOMCTBA pa3BHUTHSA LEJIU ¥ POOJIEMBI YPOKa
aMMUaKa, ¥ pa3bsCHATh HayKH. KoMMyHHKATHBHbIE:
UX C TOYKH 3PEHUS Kontpoaupyror
MIpeaCcTaBIeHAN 00 JIeHCTBUS NapTHEPa
NEKTPOIUTHIECKON
JUCCOLMAINY U
OKHCIHUTEIbHO-
BOCCTaHOBUTENBHBIX
mporneccax.
32.| Hpakxmuueckas paboma Ne 6. Ymets nosy4arb ®opMupPOBATH PerynsiruBnbie: §25 PeaxTnBEI
[onyuenue ammuaxa, aMMHaK peaknuein KOMMYHHUKaTUBH anaHpr}oT cBOU XUMHYEcKoe
_ HOHHOT'O OOMEHA U yIO JICHCTBHUS B CBSI3U C obopynosanne
usyuenue ezo ceoticme. Tb JIOKa3bIBAaTh ONBITHBIM KOMIIETEHTHOCT MIOCTABJICHHOW 3a/1auei 1
TP myTéM, 9TO COOpaHHBIH b B OOILICHHUU YCIIOBHSIMH €€ PELICHHUS.
ra3 — aMMHaK, " IMo3naBarenbHbIe:
aHAIN3UPOBATH COTpyaHHIECTBE  CTaBAT M GOPMYIUPYIOT
pe3yIbTaThl OMBITOB U co LEJIN U IPOOJIEMBI ypoKa
nenatb o0oOIIaroIe CBEPCTHUKAMHU KoMMyHHKATHBHbIE:
BBIBOJIBI. B IIpoLecce AJIEeKBaTHO UCTIOJIB3YIOT
yueOHO- pedeBble CpeacTBa AT
UCCIIEN0BATENBC  3(pHEKTUBHOIO PELICHUS
KOM KOMMYHHMKaTUBHBIX
JIeATeIbHOCTH. 3a1aq
33.| Conu aMMOHHUS. 3HaTh KAaYECTBCHHYIO ®opMUpoBaTh PeryasiruBHbIE: § 26 PeakTuBbI 1
Jlabopamopnwiii onetm Nel7 Th PCaKIUIo Ha HOH KOMMYHHUKATUBH  [[1aHMpyIOT CBOX XMMHYECKOE
Bszaumooeticmsue coneii ammonus co AMMOHHA. Y METE yIo JCHCTBHS B CBSI3H obopynoanne
wenouamu COCTABIIATh yPaBHEHMS KOMIIETEHTHOCT MOCTABJICHHOM 3a/1a9eii
TP XMMHUYECKHUX PEAKIHH, b B OOIICHUU U YCIOBUAMH €€
XapaKTEPU3yHOIUX u pemenus.
XHMHWYECKUE CBOUCTBA COTpyaHMYECTBE [lo3HaBaTeJbHbBIE:
COJIe aMMOHMS, B co CTaBdT u
Pa3bICHATH UX B CBETE CBEPCTHUKAMH bopMyIUpYIOT LENH 1
MIpeCTaBICHNN 00 B IIpoLecce pobIeMbl ypoKa
JIEKTPOIIUTHYECKON y4ebHo- KommyHnukaTuBHbIe:
JVICCOIIMAITIH. uccuenosaresisC¢  KoHTpoaupyroT
KO’ JIEHCTBUS ApTHEPA
JIeATEeIILHOCTH.
34.| A30THas KUCIIOTA. 3HaTh CTpOCHHE ®opmupoBaTh PerynsiruBnbie: §27 Tepmopesuctop
Jlemoncmpayuonnsile onvinot MOJIEKYJIbI a30THOM 1EJIOCTHOE YUYHUTBIBAIOT IIPABUIIO B HBI IATYMK
NeNel5-17: «dloayuenue oxcuoa KHCJIOTBL. YMETh MHPOBO33PEHHE,  IUIAHUPOBAHUU U TEMIIEPaTypHI,
OOBSCHATH, YEMY PAaBHBI COOTBETCTBYIOL ~ KOHTPOJE criocoda nmarauk pH,
azoma (1V) u usyuenue ezo
BaJICHTHOCTh aTOMa a30Ta | ee pemeHust JATIHK

ceolicmey; «OKucienue okcuoa




(II/)»; ((B3aumoaeﬂcm3ue OKcuda B MOJICKYIJIC a30THOM YPOBHIO pe3yabTaTt Z[eﬁCTBI/Iﬂ HOCTH, amnnapar
azoma (IV) ¢ 6000ii u KHCJIOTEL. YMETh pa3BUTHS IMo3naBaTejbLHbIE: JUTSL TIPOBEJICHUS
- TABJIATH YPABHEHUS HayKH. HCIIONB3YIOT IIOUCK XUMUYECKUX
KUcnopooom, nonyuenue azomnuoii | °°° YPaBHCHH Y CTOTIE3YIOT TIOHC ee
XUMHYCCKUX PEAKITHIA, HE0OX0uMOit peaximii
Kuciomol)
JIEXKAINX B OCHOBE HHPOPMALIUH IS (ATIXP),
MIPOM3BO/ICTBA a30THOM BBITIOJTHEHHUS y4eOHBIX MarHMATHas
KUCJIOTBI, M Pa3bsICHSITh 3a1aHMH C MeIlajaKa
3aKOHOMEPHOCTH UX HCIIOIB30BAHUEM
MPOTEKAHMUSI. y4eOHOI IUTepaTypsl,
KomMyHukaTuBHbIE:
KOHTPOJHPYIOT

JIEHCTBUE IIapTHEPA
JIOTOBApHUBAIOTCS O
COBMECTHOM
JIESITEIBLHOCTH,
MIPUXOIT K 00IIeMy
PEIICHIIO

1 gac - pesepB

Y4eOHO-MeTOANUYECKOE OOecnevYeHre Kypca XMMHM OCHOBHOH 0011e00pa3oBaTeIbHOM IIKOJIbI
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Pymsutuc I'. E. Xumus: 8 ki.: yue0. miis obieodpaszosat. yupexaenuii / OC abpuensu — M.: TIpocsemnienue.

Pymsutuc T'. E. Xumus. 9 xnacc. ®T'OC: yued. st odmieodpaszosar. yupexaenuii / OC abpuensn. — M.: TIpocsemienue, 2019.

Xumust: 8 KiI.: 9JEKTPOHHOE NPUIIOKEHUE K yISOHUKY.

Xumust: 9 Ki1.: 3JIEKTPOHHOE NPUWIOKEHUE K yIEOHHKY.

Tapa H. H. Xumus. Paboune nporpammel. [Ipeamernast nuanst yueOuukoB OC I'abpuensn. 8—9 kmaccst / H. H. I'apa. — M.: [IpocBenieHue.
boposckux T.A. Tectel mo xumuu. A3oT u pocdop. Yraepon m kpemuuid. Metamiel.9 knacc: k ydeOHuKy OC I"aGpuensn

«Xumus. 9 knace». PI'OC (k HoBomy yueOHUKY) — M.: U3natensctBo «Ok3ameny, 2017. — 111c. (Cepust «Y4eOHO-METOANYECKUN KOMIUIEKT).
Boposckux T.A. Tectsl mo xumuu. Knaccuduxanuss XuMUYeCKUX peakiuid. XMMUYECKHE peaklMd B BOJIHBIX pacTBopax. ['amorensl. Kucmopon u
cepa. 9 xknacc: k yuebuuky OC I'abpuensn «Xumust. 9 kimacey. ®PI'OC (k HoBoMy yueOHuKy) — M.: U3marensctBo «Ok3amen»,2017. — 109 c. (Cepus
«Y4eOHO-METOAMYECKUN KOMILIEKT)).

I'adbpycesa H. U. Xumus: pabouas terpans: 8 k. / H. U. I'abpyceBa. — M.: IIpocBenicHue.

I'apa H. H. Xumus: 3agaunuk ¢ «nomomraukom»: 8—9 k. / H. H. I'apa, H. U. I'abpyceBa. — M.: [IpocBeieHue.

Pageukuii A. M. Xumus: auaaktuueckuii marepuan: 8—9 k. / A. M. Panenkuit. — M.: TIpocBerienue.

I'apa H. H. Xumus. Ypoxku: 8 . / H. H. I'apa. — M.: [Ipocemienwe.

bubnnoreka HayqHO- MONYJSPHBIX U3IAHUH [ TOTYYEHHUS JOMOJHUTENbHON HH(pOpMaLMK N0 IpeaMeTy (B KaOMHETe XMMHMHU U B IIKOJIBHON
oubnmoTexe).

DJeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI.

IlepeyeHb JOCTYNHBIX MCTOYHHKOB MH(OPMALUH
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azoma (II) 00 oxcuoa azoma U €r0 CTEIEHb OKUCIIEHUS | COBPEMEHHOMY paznuyaroT cnocod u DJIEKTPOIPOBOL
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