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Ha ©0a3e menrpa «Touka pocray oOecreynBacTcs peanu3anus O0Opa30BaTEIBHBIX IMPOrpaMM
€CTECTBEHHOHAyYHOW M TEXHOJOTMYECKOW HANpaBICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSAMH 3aKOHOIATENBCTBA B chepe oOpazoanus u ¢ yuétom ®OIT OOO.

PaGouasi nporpaMmMa cocTaB/ieHa HA OCHOBe CJIeIYIOLIHX TOKYMEHTOB:

o  ®denepanpHoro 3akoHa «O6 obpa3zoBanuu B Poccuiickoit ®denepanmm» No273-D3 ot 29 nexadps 2012.

e @epnepanbHOr0 mepeyHs Y4eOHHKOB, PEKOMEHIOBAHHOTO  (ZOMYIIEHHOro) MuUHHCTEPCTBOM
oOpa3oBanus U Hayku PD K MCIONb30BaHUIO B 00pa30BaTEIHLHOM MpoIecce B 00IIe00pa3oBaTeIbHBIX
yupexaeHusx Ha 2024-2025 yueOHblii ro.

e TpebOoBaHmii K pe3yibTaTaM OCHOBHOTO 0OIIero oOpa3oBaHUs, MPEICTABICHHBIX B (eneparbHOM
rocyJapCTBEHHOM 00pa30BaTebHOM CTaHAAapTe OO0IIero oOpa3oBaHHUS BTOPOrO IMOKOJCHUSA. B HuX
TaKXKE YYHUTBHIBAIOTCS HICU Pa3BUTHA M (POPMHUPOBAHHS YHUBEPCAIBHBIX Y4YCOHBIX MCUCTBUMA LIS
OCHOBHOTO 0011eT0 00pa30BaHMUs.

e Meroauueckux pEeKOMEHIALMH MHHUCTEpcTBa IpocBemeHuss Poccuiickoit  ®enepanun 1o
«Peanmuzanmm  00pa3oBaTeNbHBIX ~ NPOTPAMM  €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOU
HAIpPaBJIEHHOCTEH 10 XUMHUH C HCTIOJIb30BaHHEM 000pynoBaHus LeHTpa «Touka pocTay (YTBEp:KICHBI
pacniopsbkenneM MunmctepcTBa npocsenienus: Poccuiickoit ®enepanuu ot 12 saBapst 2021 r.Ne P-6).

e OcHoBHOW oOpasoBarenbHON mporpaMmbl MBOY «Hosotbipeimkuackas COII» wa 2024-2025 yueOHbIN
ToxI.

e VYyebnoro miana MBOY «Hooteipeimkuackass COIL» va 2024 — 2025 yueOHbIH TOI.

YueOHO-MeTOAMYECKOE O0ecleYeHHe KYpca XMMHH OCHOBHOH 0011¢00pa30oBaTe/IbHOM IIKOJIbI

1. Pymsuruc I'. E. Xumus: 8 wi1.: y4e6. st obuieodpasosar. yupexaenuii / OC INabpuensia — M.:
IIpocsewenue.

2. Pymsutuc T'. E. Xumus. 9 xnacc. ®I'OC: yued.11s1 odeobdpasosar. yupexaenuii /| OC Tabpuensn. — M.:

ITpocsemenue, 2019.

Xumusi: 8 KII.: 5JEKTPOHHOE MPHUIIOKEHUE K yUEOHUKY.

Xumust: 9 Ki1.: 2JIEKTPOHHOE TMPHUIIOKEHHE K YUEOHUKY.

5. Tapa H. H. Xumus. Padoune nporpammsl. [Ipeamernas nunaust yaeOnukoB OC IMabpuensn. 8—9 wiaccsr /
H. H. T'apa. — M.: IIpocsenieHue.

6. boposckux T.A. Tectsl mo xumun. A30T u ¢docdop. Yriepon u kpemHuil. Meramibl.9 kimacc: K
yae6nuky OC I"aGpuensa

7. Tabpycesa H. 1. Xumus: pabouas terpans: 8 ki. / H. 1. T'abpycesa. — M.: [IpocBeriieHue.

8. Tapa H. H. Xumust: 3agaunuk ¢ «mnomoraukom»: 8—9 ki, / H. H. T'apa, H. 1. T'abpyceBa. — M.:
[Ipoceerenue.

9. Panmeuxuit A. M. Xumus: quaaktudeckuii marepuan: 8—9 k. / A. M. Panenxuii. — M.: TIpocsemieHue.

10. TI'apa H. H. Xumus. Ypoxku: 8 k. / H. H. I'apa. — M.: [Ipocsemienue.

11. buGnuoTeka Hay4HO- MOMYJSPHBIX U3TAHUHN ISl TOTYYEHHUs JOMOJTHUTEIbHOM
uH(pOpMaIUK 10 peaMeTy (B KaOMHEeTe XUMHUH U B HIKOJIBHOM OHOIHMOTEKE).
DJeKTpOHHbIE 00pa30BaTeNbHBIE PECYPCHI.

s w

1. Caiitr MI'Y. IIporpamMma Kypca XMMHH I ydalmuxcsi 8—9 kiiaccoB 0011e00pa3oBaTeIbHONW ITKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

2. Caiir ®UIIN. OtkpsIThii 6aHK 3amaHuil 111 GOPMUPOBAHNS €CTECTBEHHOHAYYHON TIPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

3. Caiit Enmnnas komeknus nudpoBsix o0pa3zoBaTenbHBIX pecypeos. http://school-collection.edu.ru/catalog.
4. Caiit ®enepanbHblii IEHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://fcior.edu.ru/

B oOyuenun xumuu OO0NbIIOE 3HAYEHHUE UMEET OJKCIEPUMEHT. AHaIU3Upys pe3yJbTaThl
NpOBEAEHHBIX  OMBITOB, YydJamuecs yOeXJaroTcs B TOM, 4YTO T€ WJIH UHBIE TEOPETUYECKHE
IIPEJICTaBICHUS COOTBETCTBYIOT MM IPOTUBOPEYAT PEATBHOCTU. TOJIBKO OCYIIECTBISII XUMHYECKHN
9KCIIEPUM €HT MOYKHO IPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B, CAEIAHHBIX HAa OCHOBAaHUM TeopuH. B
mporecce  AKCHEPUMEHTATBHOW  paboThl  ydamuecss NPUOOPETaroT ONBIT TO3HAHHUS — pPealbHOCTH,
SBIISIOIIMICS Ba)XXHBIM JTanoM (OPMHUPOBAHUS Yy HUX YOEKIEHHH, KOTOpble, B CBOIO OYepeb,
COCTaBJISIIOT OCHOBY HAyYHOI'O MHUPOBO33pPEHUS.


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

Brenpenne obopynoBanus mudposoii saboparopuu 1eHTpa «Todka pocTay MO3BOJIUT Ka4YeCTBEHHO
U3MEHUTH Tpolecc o0yueHHuss XUMHUH. KomrmuecTBEHHBIE YKCIIEPUMEHTHI MO3BOJAT MOIY4aTh JAOCTOBEPHYIO
UHPOPMALIMIO O MPOTEKAHUHM TE€X WM MHBIX XMMHYECKUX ITPOIIECCax, O CBOKMCT Bax BemecTB. Ha ocHoOBe
MOJTYYCHHBIX HKCIEPUMEHTAIBHBIX JAaHHBIX OOydaeMble CMOTYT CaMOCTOSITENBbHO J€laTh BBIBOJBI,
0000maTh pe3yabTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyNET CIIOCOOCTBOBAThH MOBHIIICHUIO
MOTHBAIMH 00yYEHHUS IIKOJIHHUKOB.

g u3ydyenus npeaMera «XUMUS» Ha dTae OCHOBHOTO o0miero oOpasoBanus oTBoauTcs 136 wacos:

8 kiracc —68 uacos;

9 xacc —68 yacoB (68 vacoB 1O MIAHKPOBAHMIO).

Jlannass oOpa3oBaTenbHAs MporpaMma oOecleuMBaeT YCBOSHHME YYalIMMHCA Ba)KHEHIIHX
XMMHUYECKHX 3aKOHOB, TEOPUI M MOHATHI; GOPMHUPYET MPECTaBICHHE O PO XUMHHU B OKPY’KAIOIEM MUpE
U KU3HU 4yesioBeka. [Ipu 3ToM 0OCHOBHOE BHUMAaHHUE YJENSAETCs CYIIHOCTH XUMUYECKUX PEaKIUil 1 MeTo1aM
UX OCYILECTBIICHUS.

OnHUM W3 OCHOBHBIX TPHUHIMUIIOB TOCTPOCHUS MTPOTPAMMBI SIBIISICTCS TMPHUHLIUI JAOCTYIHOCTH.
DKCIEpUMEHTAIBHBIC JTAaHHBIC, MOJYYCHHBIC YUYAIIUMUCS TPH BBHIIOJHEHUU KOJIUYECTBCHHBIX OIIBITOB,
MO3BOJISIIOT ~ YYAIIUMCSl  CaMOCTOSITEIBHO JIe1aTh BBIBOJABL, BBISBISATH 3aKOHOMEPHOCTH. I[lomxossl,
3aJI0’KEHHBIE B CO/IEp)KaHHEe MPOrpaMMbI Kypca, CO34al0T HE0OXOAUMBIE YCIOBUS Il CHCTEMHOTO YCBOCHHS
YUYaIIUMHUCS OCHOB HayKH, JUI 00eCIeueH s pa3BUBAIOIIETO U BOCIIUTHIBAIOUIETO BO3JCHCTBUS OOyUeHHs Ha
JUYHOCTH ydamerocs. GopmMupyembie 3HaHUS JOJDKHBI CTaThb OCHOBOW CHUCTEMBI YOEXKIEHHH IIKOJIBHHKA,
LEHTPAJIBHBIM SIIPOM €T0 HAYYHOTO MUPOBO33PEHHS.

Ha 6a3e mnenrpa «Touka pocta» oOecrneunBaercss peaiau3alnus o00pa30BaTENbHBIX IPOrpaMM
€CTeCTBCHHOHAyYHOH M TEXHOJOTMYECKOH HalpaBIIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHM C
TpeOOBaHUSMH 3aKOHOAATENBCTBA B cepe oOpazoBanus M ¢ y4€ToM pekomeHnmanmii dexepanbHOro
oreparopa yueOHOTO MpeaMeTa « X UMHUD.

OOpa3oBarenpHasi MporpaMMa IO3BOJSET HHTETPHPOBATH peaM3yeMble IOAXOIbI, CTPYKTYpy H
colepKaHUe TPH OpraHM3alu OOydeHHs XHMHUU B 8—9 Kiaccax, BBICTDOGHHOM Ha 0ase Jro0oro u3
JOCTYMHBIX y4eOHO-MeToanueckux komruiekcoB (YMK).

Hcnonp3oBanue obopynoBanus «Touka pocra» mpu peanusanuu naHHoi Ol mo3Bossier cozdams ycinoseus:

— Ui pacUIMpeHHs COJACPKAaHUS MIKOJIBHOTO XUMHUYECKOro 0Opa3oBaHUs,

— ISl TIOBBIIICHHS [TO3HABATEIbHOW aKTUBHOCTH OOYYaIOUIMXCS B €CTECTBEHHOHAYYHOH OOJIACTH;

— U1 pPa3BUTUSl JIMYHOCTH peOEHKa B Tpomecce O0OydeHHs XHMHH, €ro CIOCOOHOCTEH,
(OpPMHUPOBAHUS U YIOBIETBOPEHHUS COIIMAILHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEIH;

— mua paboTel € OAApEHHBIMU IIKOJBHUKAMH, OPTraHM3AlMM MX Ppa3BUTHS B PA3IUUHBIX OO0JIACTSIX

00pa30BaTeIbHON, TBOPUYECKOMN AEATEILHOCTH.
eab u 3apaun

— Peammzanust  OCHOBHBIX  00II€0Opa30BaTENbHBIX  IPOTPaMM IO y4eOHBIM  IIpeaMeTam
€CTeCTBCHHOHAyYHOH HAIIPAaBJICHHOCTH, B TOM 4YHCIE B paMKaX BHEYPOUHOW JEATEIbHOCTH
o0ydJaronmxcs;

— BBEJCHUE COBPEMEHHBIX CpEACTB OOYy4YeHHMS U BOCIUTaHMUSA U1 U3ydeHUs (B TOM 4HUCIE
9KCHEPUMEHTAIIBHOIO)  AUCHUUILUIMH  (MOJyJei) eCTEeCTBEHHOHAY4YHOM HAIPaBICHHOCTU MpHU

peanuzauuu OCHOBHBIX 00111e00pa3oBaTenbHbIX porpamMm " JOIMOJHUATEIbHBIX
00111e00pa3oBaTebHBIX TPOrPaMM, B TOM YHUCIIE JUIS PACIIMPEHUS COJIepKaHus y4eOHOTo mpeaMera
«XUMUSY.

— BOBJICYCHHUC Yy4IaIIUXCA B IPOCKTHYIO ACATCIIBHOCTD.

[TpoduneHblii  KOMIIIEKT oOOpymoBaHus uneHTpa «Touka pocta» oOecrneunBaeT 3¢PGEKTUBHOE
JOCTHKEHHE OO0pa30BaTElbHbIX pE3yJbTaTOB OOYUYaIOMIMMUCS MO NPOrpaMMaM €CTECTBEHHOHAY4YHOH
HANpaBJICHHOCTH, BO3MOXHOCTh YITyOJEHHOTO M3YYCHHS OTAEIbHBIX IPEAMETOB, B TOM YU cJe AL
(dbopMupoBaHus M300peTaTeNHLCKOTO, KpPEaTUuBHOIO, KPUTUYECKOTO MBIIIUIEHNS], pa3BUTHUA
(GYHKIMOHAIBHOM TPAaMOTHOCTH y OOYYaroIIMXCs, B TOM YHCJIE €CTECTBEHHOHAYYHON M MAaTEeMaTHUECKOM.

DKCHEepUMEHT SBISETCA MCTOYHHUKOM 3HAHUM M KPUTEpHEM HMX HMCTMHHOCTH B Hayke. KoHuemmus
COBPEMEHHOI0 00pa30oBaHMs IOJpPAa3yMEBAET, YTO B Y4E€OHOM SKCIEPUMEHTE BEAYLIYIO POJIb JOJKEH
3aHATh CAMOCTOATEIIBHBINA HCCIIEA0BATENILCKIH YIEHHYECKUH SKCIIEPUMEHT.

CoBpeMEHHbIE SKCIEPUMEHTAIbHBIE HCCIEN0BaHMUA 10 XHMHUU YXKE TPYAHO IPEACTaBUTh 0Oe3
WCTIONIb30BAaHMUsI HE TOJBKO AaHAJIOTOBBIX, HO M IHM(POBBIX HM3MEPHTENbHBIX NpubopoB. B denepanbHom
I'ocymapctBernom O6pazoBarenbHoM Cranmapte (PI'OC) mpommcaHo, 4TO OXHMM W3 YHHUBEPCATBHBIX
y4eOHBIX ICHCTBHIA, TPHOOPETAEMBIX YUAIIUMUCS, JOJDKHO CTaTh YMEHHE



«TIPOBE/ICHUS OIBITOB, MPOCTHIX IKCIIEPUMEHTATIBHBIX HCCIEIOBAHUMN, MPSAMBIX U KOCBEHHBIX M3MEPEHHIl C
WCTIOJIb30BaHMEM aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEIBHBIX IPHOOPOBY.

VY4eOHblii SKCIEPUMEHT MO0 XUMHH, MPOBOAMMBIA Ha TPAAMLIMOHHOM 0OOpynOBaHUM, 0e€3
npuMeHeHus: 1UQpoBbIX JabopaTopuii, HE MOKET IMO3BOJIUTH B TOJHOW Mepe pPElIuTh BCe 3aJayd B
COBPEMEHHOM IIKOJIE. ITO CBA3AHO C PSAIOM MPUYUH:

—  TpPagULIMOHHOE IIKOJIFHOE OOOpYyIOBaHWE W3-32 OrPAaHUYEHUS]  TEXHUYECKUX

BO3MOKHOCTEH HE TO3BOJISIET MIPOBOJIUTH MHOTHE
KOJIMYECTBEHHBIE UCCIICAOBAHUS;
—  JUIMTENBHOCTh MPOBENEHHUS XWMHUYECKHUX HMCCIIEOBAaHUI HE BCET/Ia COTIIACYeTCs C JJIMTEIbHOCTBIO
Y4eOHBIX 3aHSTHIA;

—  BO3MOXXHOCTH IPOBEAEHUS] MHOTHX HCCJIEIOBAHUN OIpaHHMYUBACTCS TPEOOBAHUSAMHU TEXHUKHU

0€30MacCHOCTH | JIp.

[Mudposast nabopaTopus MOJHOCTBIO MEHAET METOAUKY M COJEpKaHHe HKCIEPUMEHTAIbHOU
JeSTeIbHOCTH W pelIaeT BhllIenepedrcieHHble npobnaemsbl. [upokuil CHeKTp MAAaTYMKOB MO3BOJISET
yUYaIIuMCsl 3HAKOMHTBCS C MapamMeTpaMyd XHUMHUYECKOTrO SKCIEPUMEHTa He TOJIBKO Ha Ka4yeCTBEHHOM, HO U
Ha KOIMYECTBEHHOM ypoBHe. lludpoBas mnaGopaTopusi MO3BOISET BECTH IUTEIBHBIH DKCIEPHUMEHT
Jake B OTCYTCTBHE HKCHEPUMEHTATOpa , a 4aCTOTa UX U3MEPEHUI
HEMO/BJIACTHA YEJIOBEYECKOMY BOCIPHATHIO.

B mpouecce GopmupoBaHus SKCIEPUMEHTAIBHBIX YMEHUH yUEHUK 00ydaeTcs MpencTaBisITh HH(POPMAIIHIO

00 HccIeI0BaHUH B YETHIPEX BUAAX:

— B BepOaJbHOM: ONMCBHIBaTh JSKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb 3KCIIEPUMEHTA,

(UKCHPOBATh BHUMAaHUE HA M3MEPSICMbIX BEJIMYMHAX, TEPMUHOJIOTUH;

— B TaOJIMYHOM: 3aMIOJHATH TaOJIHIIBI TaHHBIX, JISKAIIUX B OCHOBE IOCTPOEHUS TpaduKoB (MpU 3TOM
y y4YaIuxcst BO3HUKAET NEPBUYHOE MPEICTABICHUE O MaclITa0ax BEJMYMH);

— B rpaM4YecKOM: CTPOUTH TpaduKd MO TAOJMYHBIM JAaHHBIM, YTO JAaET BO3MOKHOCTH IEpexoja
K BBIIBIDKCHUIO THIIOTE€3 O XapaKTepe 3aBHCHUMOCTH MEXIY BEIWYMHAMH (IIPH STOM YUYUTEIh
MOKa3bIBACT MPEUMYIIIECTBO B BU3yaJM3allU 3aBUCUMOCTEH MEXKIY BEIMYMHAMM, HATJISTHOCTD U
MHOTOMEPHOCTH);

— B BHJE MaTeMaTH4YeCKUX YypaBHEHHUI: [aBaThb MaTeMaTHYeCKOe OIMCaHWE B3aWMOCBA3M BEJIUYUH,
MaTteMaTuieckoe o0oOIIeHHe.

Ilepexon OT Kax10ro 3Tana npeAcTaBIeHUs UHPOPMALUK 3aHUMAET JOBOJBHO OOJIBIION MPOMEXKYTOK
BpemeHn. B 7—=8 kiaccax 3ToT mporecc He0OX0IuM, HO B CTapUIMX KJIacCcaX MOXKHO ObLIO OBI 3TO Bpems
NOTPAaTUTh Ha pelleHune Oosee BaXHBIX 3anad. B sroM mimaHe 1mmdpoBbie J1aGOpaTOPUM CYIIECTBEHHO
SKOHOMSAT BpeMs. DTO BpeMst MOXHO noTpaTtuth corinacHo @I'OC Ha GopmupoBaHHE HCCIIEI0BATEIbCKUX
YMEHUH ydaluxcs, KOTOPbI € BBIPAXKAIOTCA B CIEAYIOIIUX ACHCTBUSIX:

—  ompejeneHue NpooIIeMsl;

—  IIOCTaHOBKAa HCCIIEIOBATEIbCKOMN 3a1auy;

—  IUIAHMPOBAHHE PEILEHUS 3a]auu;

—  IIOCTPOCHHE MOJEIEN;

—  BBIABIDKCHHME THIIOTE3;

—  SKCIIEpUMEHTaJbHAs MPOBEPKA TUIOTE3;

—  aHaJM3 JaHHBIX 3KCIEPHMEHTOB MM HAOIIOACHUMH;

—  (opmynupoBaHHE BHIBOJIOB.

1. COIEPKAHUE ITPOI'PAMMObBI

BHEYypoO4Hoii nesatesibHOCTH « XUMMUSA» ¢



HCIO0JIb30BaHHeM 000pyAoBaHust nudposBoii
JJabopaTopumn

«Touka pocra»
Pa3zgea 1. OcHOBBI IKCIIEPUMEHTAJIBLHONH XUMUM
XumHsl — HayKa dKCIepUMEHTalbHasd. BBOOHBIN MHCTpyKTax no Th
Hemoncmpayuonnwiii sxcnepumenm Ne 1.03naxomienune ¢ 1a00paTopHbBIM 000pyI0BAHUEM; TPHEMBI
0e301macHOi pabOThI C HUM.
Ilpakmuueckasa paboma Ne 1. TlpaBuna TeXHUKH 0€30MaCHOCTH IpHU paboTe ¢ 1a00opaTOpHBIM
obopyznoBanueM. M3ydyeHne cTpoeHHs IUIaMeH» MeTobl HO3HAHUS B XUMUH.
OKCIepUMEHTAIIbHBIE OCHOBBI XUMHHU
Jlabopamopnutii onstm Nel.PaccMOTpEeHHE BEIIECTB C PA3NWYHBIMU (DU3MUECKUMU CBOMCTBaMHU (MEIb, JKEJe30,
LIUHK, cepa, BOAA, XJIOPHU HATPHS
Jlabopamopnutii onvtm Ne 2. «Jlo kakoil TemmepaTypbl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopuutit onetm Ne3.l13yueHue CBONCTB BEIIECTB: HarpeBaHKUE BOJIbI, HarpeBanue okcuaa kpemuus (1V).
Jlabopamopnutii onstm Ne 4. «3mepeHre TeMnepaTypbl KUIIEHUS BOJIBI C TOMOIIBIO JaTYMKA TEMIEPaTyphl U
TEPMOMETPA»
Jlabopamopuustit oneim Ne 5.«Onpenenenve
TEeMIIEPATYPHI IJIABICHUS U KPUCTAJUTM3AINN
MeTaiay [lepBoHavanbHble XMMUYECKUE TTOHATHS.
UucTele BellecTBa U CMecH
Jlabopamopnutit onvim Ne6. ViccnenoBanue GU3NUECKUX U XMMUYECKUX CBOMCTB NMPHPOTHBIX BEIIECTB
(M3BECTHSIKOB).
Uucteie BemecTBa 1 cMecH. CriocoObl pa3aenieHus: cMeceid: 1eCTBUe MarHUTOM, OTCTauBaHUE,
¢bunbpTpOBaHME, BHIMTAPUBAHUE, KPUCTAITH3AIUS, TUCTUIIISIIHSL.
Jlabopamopnuwiii onetm NeT7. Pa3nenenne cMecH >KENE3HBIX OMIJIOK M CEpPhl C MOMOIIBI0O MarHuTa.
Jlabopamopnuwtit onvim Ne8.11puroroBieHue 1 paszieJIeHUE CMECH JKeJle3a U CEPbl, pa3esieHHe CMeCH
He(TH 1 BOJBI (PACTUTEIHLHOTO Macia v Boabl). IIpakmuueckas paboma Ne 2. OBnanenue
HABBIKAMU Pa3/IeICHNs] OJHOPOJHBIX U HEOAHOPOIHBIX CMECEH: OTCTanBaHHe, (QUIHTPOBAHHE,
BBITIAPMBAHUE, KPUCTAUTN3AINS, TUCTHILIISINS (IEPETOHKA).
Ou3nvecKre U XUMHUYECKUE SBICHUS.
Jemoncmpayuonnwtii Ixcnepumenm Ne 2. «BrvleneHue U MOTNIOIMIEHUE TEIUIA — MPU3HAK XUMUYECKOW PEaKIumy
Jlabopamopnwiii oneim Ne9.Ilpumepbl (u3nuecKux SBICHHA: CruOaHUE CTEKISTHHON
TpYOKH, KUTISTYEHHE BOJIBI, TUIABJICHUE MapaduHa.
Jlabopamopuetit onvtm Nel(.llpuMmepbl XUMUYECKUX SIBJICHUI: TOpPEHHUE APEBECUHBI,
B3aMMOJCICTBHE MpamMopa C COJITHOM KUCIIOTOH. ATOMBI U MOJIEKYJIbl, HOHBI. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIpHOTO cTpoeHus. Kpucrannuueckue pemeTKku.
Jlemoncmpayuonnstii onstm Ne 3.«TemnepaTypa MIaBIeHUs BEIIECTB C
pPa3HBIMHM THUTIAMH KPHUCTALTMYECKHX peméTok» [IpocThie u CloxHbIE
BelllecTBAa. XUMHUYECKHUI 3JIEMEHT. XUMUYeCcKul 3HakK. [IpocTeie BemecTna:
METaJIJTBI 1 HEMETaJLTBI.
Jlabopamopnutii onetm Ne 11. 3HakoMCTBO ¢ 00pa3iaMu POCTHIX BEIIECTB:
METaJIJIOB U HeMeTau10B. OnucaHue CBOUCTB.
Jaoopamopnwtii onetm Nel2.13yyenne o0pa3lioB METANIOB U HEMETAIUIOB (CEpBI,
xKelesza, allfoMUHUS, TpaduTa, Menu U Ap.). CII0KHBIE BEMIECTBA UX COCTaB U
CBONCTBA.
Jlabopamopnutit onvim Ne 13. 3HakoMCTBO ¢ 00pa3laMu CIOXHBIX BEIECTB, MUHEPAJIOB U TOPHBIX MOPOJ.
Onucanue CBOMCTB.
Hemoncmpayuonnwiii skcnepumenm Ne 4. «PaznoxeHne BOIbI HIEKTPUIECKUM TOKOM»
Jlabopamopnutit onvtm Nel4.VicnibiTanue TBEpOCTH BEIIECTB C
nomouibro koyuiekuu «lIkana tBepaoctuy. opmysis
CJIOKHBIX BelecTB. KauecTBEHHBIN M KOJTMYECTBEHHBIN COCTaB
BELIECTBA.
Jemoncmpayuonnwtii sxcnepumenm Ne 5. «Paznoxxenne ocHoBHoro kapoonara meau (1) (Manaxura)»
@opMyIbl CII0XKHBIX BelecTB. KauecTBEHHBI M KOJIMYECTBEHHBIN COCTaB BEILECTBA.
HasBanus cnoxsbix BenecTB. PeakTuBbl. DTUKETKHU. ['pymibl XpaHeHUS PEaKTUBOB. Y CIIOBUS
XpaHEHUs U UCIIOJIb30BAHUS.



3aKOH COXpaHEHMsI MACChI BELIECTB.

Jlemoncmpayuonnwtit Ixcnepumenm Ne 6.«3aKOH COXpAHEHHS MacChl BEIIECTB» XUMHUECKHUE IMPEBPALICHHUS.
XUMUYECKUE PEAKITUH.

Jlabopamopnustit onvtm Nel5.1Tpu3Haky IPOTEKAHUS XUMUYECKUX PEAKIINI: HArpEeBaHWE METHOMN
IIPOBOJIOKH; B3aMMOJEHCTBHE pacTBOPOB €IKOI'0 HATpa U XJIOPHIa MEIH; B3aUMOAEHCTBHE

pPacTBOPOB YKCYCHOM KHCIJIOTHI U TUAPOKapOOHaTa HATPUSI.

Xumuueckue ypaBHeHUs. BollonHeHe TPEHUPOBOYHBIX YIIPAXKHEHUH 110

COCTaBJICHUIO YPABHEHU XUMUYECKUX PEAKIUN THITBI XUMUYECKUX PEAKIIAN

Jaoopamopnstii onvim Nel 6. Turisl XAMUYIECKUX peakimii: pasnoxenue ruapokcuaa meau (11);
B3aUMOJIeCTBHE Xkele3a ¢ pacTBopoM xiopuna meau (II), Bzaumoneiicteue okcuaa meau (1) c

pacTBOPOM COJITHOW KUCIIOTHI.

IToarororka x 'MA, BIIP.

Tecmoewtit kKonmpoas. «OCHOBBI 3KCIEPUMEHTAIIBHON XUMUM.

Paznen 2. [IpakTHKYM 10 U3y4YEeHHUIO ra30B: KNCJI0Poaa U Bogopoaa (7 1)

Kucnopon. Peakiuu, ucrnonb3yemble A MOyYeHHUs KHCIOpoAa B nabopaTtopuu

Jemoncmpayuonnwiii Ikcnepumenm Ne 7. «Ilonydenue u codupanue Kuciopoaa

B J1aOOpaTOpPUM U 3aIIOJHEHUE UM ra30MeTpa» XUMHUUECKUEe CBOMCTBA KUCIOPOIa.

OKcHbl.

Jlabopamopnwiii onetm Nel7.«I'openue cepbl U docdopa Ha BO3AyXe U B KHCIOPOAC»
Jaoopamopnuwuii onetm Nel8.«I'opeHue xene3a, MeOu, MarHusl Ha BO3JyX€ U B KHCIOPOAE»
Jlabopamopnutit oneim Nel9. Paccmotpenne o6pasios okcunoB (yriepoaa (1V), Bogopona,

dbocdopa, Meau, KambIus, xkenes3a, kpemuus ). [lonroroska k ' A, BITP

Bosayx u ero cocras.

Jemoncmpayuonnwiii 3xcnepumenm Ne 8. «OnpeneneHne cocTaBa BO3IyXa»

Bonopon. INomxydenue Bomopona. Mepsl 6e30macHOCTH MpH paboTe ¢ BogopoaoM. [IpoBepka Ha YUCTOTY.
I'pemyunit ras.

Jlemoncmpayuonnswtii Ixcnepumenm Ne 9. «[lonydaenne n cobupanme

Bojiopoza B Jaboparopun. OneiT KaBenaumay XuMudeckne CBOWCTBA

Bozopoza. [Ipumenenue.

Jemoncmpayuonnstit sxcnepumenm Ne 10.«Ilonydenre Bogopoaa peakiueil amoMUHUs CO CMECHIO
cyiabdaTa MeIu U Xjopuaa Hatpus» Jemoncmpayuonnsiit 3kcnepumenm Ne 11.«3annmarenbHble

OTIBITHI C BOJJOPOJIOM: JIETArOIast OaHKa, B3PhIBAIOIIMECS MTy3bIPH, JETAIOIINE MBUTHHBIC MAPUKH.
Tecmoswtii Konmpons:. «IIpakTUKyM 10 U3YYEHHUIO Ta30B: KUCIOPOJa U BOJOPOIAY.

Pa3znen 3. [IpakTUKYM 110 H3y4YE€HUIO CBOMCTB BO/IbI M pacTBOpoB (5 4)

Boga. Metozp!l onpezaeneHust cocTaBa BOAbI - aHAJIM3 M CUHTES.

Jlabopamopnutit oneim Ne 20.«OnpeneneHre BOIONPOBOIHON U AUCTHIUTMPOBAHHON BOABD DHU3HUYECKUE U
XUMHYECKHE CBOMCTBA BOJIBI.

Jabopamopnwii onetm Ne21.Oxpacka MHIMKATOPOB B HEUTpalbHOU cpene

Jlabopamopnuiii oneim Ne22.CpaBHeHre po0 BOABI: BOJOMPOBOAHOM, H3 TOPOICKOTO OTKPBITOTO BOJOEMA.
Bona — pactBopurens. PacTBopsI.

Jlabopamopnutit onvim Ne 23. «/3yueHne 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OT TeMIiepaTypb» HacrelmeHnHbie
Y HEHACBIIIEHHBIE PACTBOPBI.

Jlabopamopnutit onvim Ne 24. « Habnrooenue 3a pocmom Kpucmaiioe»

Jlabopamopmnutii oneim Ne 25. «Ilepecviugennstii pacmeop»

Ilpakmuueckas paboma Ne 3 «OnpedeneHue KOHUEHMPAYUU 8EU{ECME KOTOPUMEMPUUECKUM MEmo0oM no
KanuopoeouHomy zpaghuxy»

Kpucrannoruapatsr.

Jlabopamopnpwtit onvim Ne 26.«Onpedenienue memnepamypuvl paznoiceHus Kpucmaaiouopamay
Iloaroroska xk 'MA, BIIP

Tecmosotii konmpoap: «lIpakTHKyM MO M3yYECHHUIO CBONCTB BOJI U PACTBOPOBY.



COAEPKAHUE ITPOI'PAMMBI
BHeypouHO¥i nesteabHocTH «XUMMUS» nas 9 kaacca (34
yaca,)c HCI0JIb30BaHUEM 000pyI0BaHUs IU(PPOBO
Jabdoparopum
«Touka pocra»

BBenenne B kypc «Xumusi-9» (2 1)
Beoonuwuii uncmpyxkmasic no Th. XuMusi — Hayka IKCTIEpUMEHTaJIbHAS.
Hemoncmpayuonnsiit sxcnepumenm Ne 1.03naxomnenue c 1a60pamopuvim 060pyoosanuem; npuémol 6e30nacHoil padbomul ¢ HUM.

Bxoanoe TECTUPOBAHUEC I10 TCOPETUUCCKUM U MPAKTHYCCKUM 3HaHHAM 3a 8 kiacc

Pa3jien 1. MHoroo6pa3ue XuMu4ecKHX peakiii B IKCepUMeHTAIbHOUH xumun (154)

Tema 1. Knaccugpuxayusn xumuueckux peaxuyuii (6 v)

Knaccudpukamuss XUMHYECKUX peaKlui, peakuud COCOUHEHHS, pPAa3IokKEeHHsS, 3aMelleHus, OOMeHa.
OKHCIUTENBHO - BOCCTAHOBHUTENbHBIE peakuuu. OKHCIUTENb, BOCCTAHOBUTENb, IPOLECCHl OKHUCIEHHUS,
BoccTaHOBJEeHMs. COCTaBiI€HHE YpPaBHEHMH OKHUCIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKIMA C IOMOILIbBIO
METO/Ia JIEKTPOHHOTO OaslaHca.

TemnoBbie 3(h(HeKThl XUMHUYECKUX peaKkuid. DK30TePMUUECKUE U YHIOTEPMUYECKHUE PEaKIUH.
Tepmoxumuueckue  ypaBHeHUs. CKOPOCTh XUMUYECKUX peakiuid. DakTOpsl, BIUAIOIINE HA

CKOPOCTbh XUMHUYECKHX peakuuii. [lepBoHauanbHbIe MPEACTABICHUS O KaTalnu3e.

Lemoncmpayuu. [lemoncmpayus onvimos, BbIACHAOWUX 3A8UCUMOCbL CKOPOCHU

XUMUYeCKUX peaxkyuii om paziuynvlx ¢akmopos. Tabauyvt « Obpamumvle peakyuuy,

«Xumuueckoe pasrnogecuey, « CKOpocms XumMu4eckou peaxyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuyeckum ypasHeHUsM.

Ilpakmuueckaa paooma Nel. H3yuenue enuanusa ycioeuii npoeeoeHus XUMu4ecKoil peakyuu Ha eé cKOpoCmb.
Oo6patumbie peakuuu. [ToHATHE O XMMUYECKOM PaBHOBECHH.

Tema 2. Inexmporumuueckan ouccoyuauus (9 u)

XHUMUYECKUE PeaKlli, UIyIUE B BOJHBIX PaCTBOPAX. DIEKTPOIUTHI U HEANEKTpoauThl. Monbl. KaTnoHs! 1 aHHOHBI.
I'unpaTtHas Teopus pacTBOPO B. DIEKTPOIUTHUYECKAs JUCCOIMALIUS KHCIIOT, OCHOBaHUH, coneil. Cralble U CHIIbHBIE
anekTposuTsl. CTeneHs quccounanuu. Peakiyy noHHoro oomeHa.

VYcnoBus nporekaHusi peakiuii oOMeHa 10 KOHIA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCIMHEHHI B CBETE NPEICTABIIC HU 00 AJIEKTPOTUTHUECKON TUCCOIMALINN H OKUCITUTEIFHO — BOCCTAHOBUTEIHHBIX
peaKIusx.

[TonsiTue o ruaponu3e CoNen.

Pacuémul no ypasnenusam xum. peakyuil, eciu 0OHO U3 geujecme 0aHo 8 u3ovimxe.

Lemoncmpayuu. Hcnvimanue pacmeopos eewjecms Ha 31eKmpudeckyro

npogooumocmo. [leudicenue uonos 6 snekmpuueckom noine. Jlabopamopmule onvimul.

Peaxyuu odmena mesncoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckan padoma Ne2. Pewenue sxcnepumenmanwvhvix 3aoauy no meme «Ceoiicmea Kuciom, 0CHOGAHUIL U
cogell KaK 371eKmpoaumos.

TecToBBIH KOHTPOJIb.

Pazgen 2. IIpakTHKYM 10 M3YY€HHIO CBOMCTB MPOCTHIX BEHIECTB: HEMETAILIOB M METAIOB, MX CO€IHHEHMIA
(399)

Tema 3. I'anozenwt (5 u)

Hewmeramisl. Tanorenst. [TofoxeHne B MEPUOANYECKON CUCTEME XUMHUYECKHX DJICMEHTOB, CTPOCHHE MX aTOMOB.
Haxoxnenue B npupo/e.

dusuueckre M XUMHUYECKHE CBOWCTBa ranoreHoB. [lonmydyeHne W TNpPUMEHEHHE TalloreHoB. XJIOp.
Ou3nyeckue W XUMUYECKHE CBOWCTBa Xjopa. lIpumenenme xmnopa. XnopoBoaopor. PH3HYECKHE CBOWCTBA.
[Monyuyenme. ConsHast kuciora W ee coiu. KadecTBeHHass peakiusi Ha XJIOpWUJ — HOHBI. Pacmo3HaBaHue
XJIOPUJOB, OPOMUIOB, HOAHIOB.

Jlemoncmpayuu. Q@usuueckue ceovucmea 2anoeeHos. llonyuenue xa0pogoodopoda u pacmeopenue e20 6 6ooe.
Jlabopamopuvie onvimul. Pacnosnasanue consanoi Kuciomol, Xaopuoos, Opomuoos, uooudos u 1iooaq.
Ilpakmuueckasn paboma Ne 3. ITonyuenue conaHOU KUCIOMBL U UBYUEHUE €€ CEOUCE.



Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. Ilonoxenune B meproAnvecKoil cucteMe XuMHUECKUX 3JIEMEHTOB, CTPOEHUE UX aToMoB. Cepa.
Annorponusi cepbl. Ou3nuecKk Me M XUMUYECKue cBoiicTBa. Haxoxzaenue B mpupoje. [IpuMeHeHue cepsl.
CepoBogopoa. CepoBogopoiHasi KucioTa u ee conu. KauectBennas peakuust Ha cynbdua- noHsl. OKCUa cepbl
(V).

Cepnast kucinota. XHUMHUYECKHE CBOWCTBAa pa30aBIEHHOW W KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI.
KavectBeHHass peakuusi Ha cyiabpaT- HOHBl. XUMHUECKUE PEAKIIMH, JICKAIIUE B OCHOBE TOJYUYEHHs CEPHOU
KHCJIOTHI B IPOMBIIUICHHOCTH. [IpMeHeHe cepHON KUCIIOTHI.

Jlemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pazyamu NPpupooHuIX CYib@uoos, cyibghamos.
Jlabopamopuvie onvimul. Pacnosnasanue cynv@uo-, cyivpum- u cyrvpam-uonos 8 pacmeope

Ilpakmuueckas paboma. Pewenue skcnepumenmanvuuix 3adau no meme «Kuciopoo u cepay.

Tema 5. Azom (5u)

Azot u pocop. [Tonoxenne B NEpUOAMIECKON CUCTEME XUMHUYECKHX JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T,
¢du3nueckue U XUMHYECKUE CBOM CTBa, MOJIydyeHHE W mnpuMeHeHue. KpyroBopoT a3oTa B mpupoje. AMMHAK.
dusnyeckre U XMMHYECKHE CBOWCTBA, INOJydyeHue, npuMeHeHue. Conu amMm OHMsI. A30THas KHCJIOTa U €€
cBolicTBa. OKHCIHMTENbHBIE CBOMCTBAa a30THOW KHCJIOTHL. IlodydeHue a30THOW KHCIIOTHI B J1a0OpaTOpPHUHU.
XUMHUECKUE peakiiHy, JeKallue B OCHOBE MOJYyYeHUs] a30THOM KUCIOTHI B MPOMBINUIEHHOCTH. [Ipumenenue.
Conu. A30THBIE yIOOpEHUs.

®ochop. Amnorponusi. Pusndeckue u xumudeckue cBoictBa. Oxcun docdopa (V). PocdopHas kuciora, ee coiau u
yA00peHusl.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeoperue 6 ooe. O3naxkomienue ¢ 0opasyamu

npUpPoOHbIX HUMpamos, ocgamos. Jlabopamopuvie onvimul. Bzaumooeticmsue coneii amMmonus

co wenouamu. O3naxomnenue ¢ azomuvimu u gocgopuvimu yooopenuamu. IlIpakmuueckas

padoma Ne5. Ilonyuenue ammuaka u uzyuyenue e2o c60icma.

Pewenue 3a0au na onpedenenue maccosoii (006EMHOU) 00aU 8bIXO0A NPOOYKMA PeaKyuu om meopemuiecKu
B03MOHNCHO2O.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
ITPOI'PAMMBI

BHeypouHoul aesaTeabHOCTH «XUMMUA»
ni4 8-9 KJ1accoB ¢ HCMOJBL30BAHUEM

obopyaoBanus neHrpa «Touka pocra»
C ONMMMCAHMEM YHHUBEPCAJbHBIX YUEOHBIX A€ CTBHH,
AOCTUTaeMbIX 00y4aK0IIMMUCH

Jluunocmmuoie pe3ynromamot
Obyuarowuiica noay4um 803MONCHOCMb OISl hOPMUPOBAHUSA cledyIouwux audnocmuvlx YV/I:

OllpeJieIeHNe MOTUBALMK U3Y4EHUs] y4eOHOro MaTepuaa;

OLICHMBAHHE YCBAaMBAaEMOI'0 yueOHOro mMarepuasa, UCXOAs U3 COLUAIbHBIX M JIMYHOCTHBIX IIEHHOCTEH;
HOBBIIIEHHE CBOETO0 00pa30BaTEILHOTO YPOBHSA M YPOBHS TOTOBHOCTH K H3YUCHMIO

OCHOBHBIX HCTOPHUYECKHUX COOBITHH, CBA3aHHBIX C Pa3BUTHEM XHMUU U OOLIECTBA;

3HAaHUE NPABUJI TIOBEACHUS B UPE3BbIYANHBIX CUTYalHsX;

OLIEHUBAHHE COLMAIBHONW 3HAYMMOCTU Hpodeccuii, CBI3aHHBIX C XUMMUEl;

BJIaJICHUE MpaBUIAMU 0€30I1aCHOrO OOpAILIEHUs ¢ XUMHMUYECKHUMHM BEILECTBaMHU M 000pYI0BaHUEM,
IIPOSIBIICHUE 3KOJOTUYECKON KYJIBTYpBI.

Memanpeomemnule pe3yibmamul

Pecynamusnbie
Obyuarowuiicss nOAY4UmM 803MONCHOCMb OJis1 POPMUPOBAHUS Cledyrowux peeyaiamuusvix YV/I:

1ieJIenojlaraHie, BKJIIOYasl IMOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHUE NPAaKTUYECKON 3amauyd B
MO3HABATENIbHYIO, CaMOCTOSITEIbHBIA aHAIN3 YCIOBHH JIOCTIDKCHHS IIeJIM Ha OCHOBE yuéra
BBIJICJICHHBIX YYUTEICM OPUCHTUPOB JCHCTBUSI B HOBOM Y4YeOHOM MaTepuale; IUIAHUPOBAHUE MYTH
JOCTHKEHUS LSIICH;

YCTaHABJICHUE LIEJIEBBIX MMPUOPUTETOB, BBIICICHUE aJIbTCPHATUBHBIX CIIOCOOOB JOCTIDKEHHS 1IEITH U BBIOOD
HauOosee d3PPEKTUBHOTO CIIOCO0a;

YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIPABIIATh UM,

yMEHHE MIPUHUMATh PEIICHUS B MPOOJIEMHON CHUTYaIHH,

MOCTAaHOBKA Y4YEeOHBIX 3a/1a4, COCTABJICHHE IUIaHA M MOCIECI0BATEIBHOCTU JICHCTBHN;

opranu3anus pabodero Mecta NpU BBIMOJIHEHHH XUMHUYECKOTO KCIICPUMEHTA,

MPOTHO3UPOBAHKE PE3yIbTATOB O0YUCHHUS, OLICHUBAHKE YCBOCHHOTO MaTepuaa, OleHKa

KayecTBa M yPOBHSI MOJYUYEHHBIX 3HAHHI, KOPPEKLUS IJIaHa U crioco0a IeHCTBUS TIPU

HE0O0XOIMMOCTH.

Llo3nasamenvhobie

Obyyarowuiicss NOIYUUM 803MONCHOCMb 01 POPMUPOSAHUs CledYIoOWUX nosnasamenvvix YV/I:

MIOWCK U BBIJENIEHHE UH()OPMALIUH;

aHaJM3 yCJIOBMH M TpeOOBaHMH 3a1auM, BEIOOP, COMOCTABICHUE M OOOCHOBAHHE CHOCO0A PEeIIeHHs 33/1auu;
BBIOOp Hanbosee 3(GEKTUBHBIX CMOCOOOB PEIICHUS 33a4l B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
BBIJIBIDKEHHE U 00OCHOBaHME THIOTE3bI, BBIOOP criocoba e€ MpoBepKy;

CaMOCTOSITENIbHOE CO3JJaHHE AJIFOPUTMA JIEATEIbHOCTH NPU PEIICHUH MPOOJIEM TBOPYECKOIO U MOMCKOBOTO
Xapakrepa;



—  YMEHHS XapaKTepU30BaTh BEILECTBA II0 COCTaBY, CTPOCHUIO U CBOMCTBAM;

—  ONHCHIBAaHWE CBOWMCTB: TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIICICHUE WX CYIIECTBEHHBIX
MPU3HAKOB;

—  m300pakeHHEe COCTaBa MPOCTEHIINX BEIIECTB C TIOMOINBIO XUMHUYECKUX (OPMYJT U CYIIHOCTH

XUMHYECKHUX PEAKIUNA C MOMOIIBI0 XUMUYECKUX YPaBHEHUH;

—  TIpoBeACHHE HAOIIOCHHA, OTMMCaHNe MPU3HAKOB U YCIIOBUN TCUECHUS XUMUYCCKIX PEAKIIHA,

BBITIOJTHCHHE XMMHYECKOTO SKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAJIM3a HAOJIIOJIECHUN 3a

SKCTIIEPUMEHTOM, PEIICHHE 3a1ad, MONyYeHUE XUMUISCKOH MH(POpPMAIUA U3 Pa3IMYHbIX HCTOYHHKOB;

—  yMEHHE OPraHU30BBLIBATH HCCJIEAOBAHUE C IEJIBIO MPOBEPKU TUIIOTES;

—  yYMEHHE JIeJIaTh YMO3aKIIOUYeHUS! (MHIYKTUBHOE W 110 aHAJIOTMH) U BBIBOJIBI;

—  yMeHHe 00BEKTHBHO OIEHUBATh MH(OPMAITUIO O BEIIECTBaX U XUMHUECKUX

nporeccax, KpUTUISCKH OTHOCUTHCS K IICEBIOHAYIHON HH(DOPMAITHH.

Kommynuxamusnvie
Obyuarowuiicst nOIYy4um 803MONCHOCHb Ol POPMUPOBAHUSL CeOYVIOWUX KOMMYHUKamuenvlx YVII[

— IOJHOE U TOYHOE BBIPAKEHHE CBOMX MBICJIEH B COOTBETCTBUU C 3aJja4yaMM U YCIOBUSIMH KOMMYHHKAIUH;
— aJIeKBAaTHOE HCIIOJIb30BAHNE PEUEBBIX CPEJCTB U1 y4aCTHs B JUCKYCCUH U apTyMEHTALUU CBOEH MO3ULHH,
YMEHUE MIPEJICTABIATh KOHKPETHOE
coiep’KaHue ¢ COOOILEHHEM €ro B IMChbMEHHON U YCTHOH (hopme, ompeneneHue crnoco0OB B3auMOAEHCTBYS,
COTPYIHUYECTBO B MOUCKE U cOope MH(POpMALIUH;
— ompezerneHue crnoco00B B3aUMOJIEHCTBHS, COTPYAHUUECTBO B MOUCKE U cOOpe HH(POPMAINHY, yUacTUE B IUAJIOTE,
IUIAHUPOBAHUE OOIIUX
CIocO00B PadOTHI, IPOSIBICHUE YBAKUTEIBHOIO OTHOLUEHHS K APYTMM YYallMMCS; ONUCAHUE
COJIEpKaHUs BBIIOIHAEMBIX ACHCTBUH C LEJIBIO OPUEHTUPOBKU B IIPEIMETHO- IPAKTUUECKOU
NeSITeIbHOCTH; YMEHHS YUYUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAMHALIMU Pa3IMUHBIX
MO3ULIUH B COTPYIHUYECTBE;
— (opmMynaHpoBaTh COOCTBEHHOE MHEHHE U MTO3UIINIO, ApIYMEHTHUPOBATh U KOOPAMHUPOBATH €€ ¢
MO3ULUSAMU NAPTHEPOB B COTPYAHUYECTBE ITPU BHIPAOOTKE OOIIETO PELIeHUsI B COBMECTHON
NeSITeIbHOCTH;
—  OCYILECTBIISITh B3aUMHBII KOHTPOJIb U OKa3bIBaTb B COTPYJHUYECTBE HEOOXOAMMYIO B3aUMOIOMOILIb;
— IUIAHUPOBAThH OOIIME CHOCOOBI paboThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY NeHCTBUI MmapTHEDpA,
yMeTh yOexKIaTh,
— HCIOJb30BaTh a/IeKBaTHBIE SI3BIKOBBIE CPEJICTBA TSl OTOOPAKEHHS CBOUX YyBCTB, MBICIIE],
MOTHBOB U IOTPEeOHOCTEN; 0TOOpaXxaTh B peun (onucaHue, 00bsICHEHHE) COAEpKaHHUE
COBEpIIAEMbIX JICHCTBHH, KaK B (popMe rpOMKON COIMaIM3MPOBAHHON peuH, Tak U B hopme
BHYTpPEHHEH peun;
— pa3BUBAaTh KOMMYHHUKATUBHYIO KOMIIETEHIIMIO, HCIIOJb3Ys CPEACTBA YCTHOM M MUCbMEHHON
KOMMYHHKAIIUU NP paboTe C TEKCTaMU y4eOHHKA U TOTIOJIHUTEIIbHON JIUTEpaTypoi,
CIPaBOYHBIMH TAOJIMLIAMU, IIPOSIBIIATE TOTOBHOCTb K YBaK€HHIO MHOW TOYKH 3pEHMS PU
00CYKICHUH
Pe3yIbTaTOB BBHIIOJIHEHHON PaOOTHI.

Ilpeomemnovie pezyromameol
Obyuarowuiica Hay4umcs:
— TPUMEHSITh OCHOBHBIE METOJIbI TMO3HAHUS: HAOIIOJCHNE, N3MEPEHHE, YKCIICPUMEHT;
— ONHUCHIBATh CBOWCTBA TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEMIECTB, BBIJCISS UX CYIIECTBEHHBIC MPU3HAKM;
—  pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHUS MAacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOW TEOPHU;



pasnuyaTh XUMHUYECKUE U (PU3NICCKHUE SIBICHHS,

Ha3bIBaTh MPU3HAKKA U YCIIOBUSA MPOTEKAHUS XUMUYECKUX PEaKIni;

coOiroaaTh mpasuiia 6e30macHol paboThl MPU MPOBEACHUU OIMBITOB;

MOJIB30BATLCS J1TA0OPATOPHBIM 00OPYIOBAaHUEM U TIOCYIOH;

MOJTy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIO3HABATh HX; XapaKTePU30BaTh GU3NICCKUC
Y XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX COEIMHEHUH, MPOBOIUTH OMBITHI,
MOJITBEPIKIAIOIIE XUMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHWYECKUX BEILECTB;
PacKpbIBaTh CMBICH MOHITHS «PACTBOP», BBIYUCIATH MAaCCOBYIO JOJIIO PACTBOPEHHOTO
BEIIECTBA B PAacTBOpPE, TOTOBUTH PACTBOPHI C OMPEAEIEHHON MacCOBOM aoJen

PacCTBOPEHHOIO BEILIECTBA;

XapaKkTepU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAJUIMYECKOM
PEIIETKH, OTIPEACTIATh BUI XUMHUYECKOM CBSI3U B HEOPraHMUECKUX COSAMHEHUSX;

pacKpbIBaTh OCHOBHBIE TOJIOKEHUS TEOPUHU AIIEKTPOIUTHYECKOM TMCCOLMAIIUH, COCTABIIATh
YpaBHEHUS JJIEKTPOIUTUUECKON TUCCOLMALMN KUCIIOT, IeJIOUel, Coel U peakuuii HOHHOTO
obMmeHna;

PacKpBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, OMpPeaesiTh

OKHCIIUTENb U BOCCTAHOBHUTEIb, COCTABJIATh YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii;

Ha3bIBaTh (PaKTOPHI, BIMSIOMINE HA CKOPOCTh XUMUYECKOW PEaKIuH;

XapaKTEePU30BaTh B3aMMOCBS3b MEK/y COCTABOM, CTPOCHHEM M CBOWCTBAMHM HEMETAJUIOB M METAJLIOB;
MPOBOJMTD OIBITHI TIO MOJYYCHUIO U U3YYEHUI0O XUMHUYECKHX CBOMCTB Pa3JIMYHBIX BEIIECTB;
TPaMOTHO OOpaliaThcs C BEIIECTBAMHU B MOBCETHEBHOMN >KH3HH.

Oobyuarowuiica nonyyum 603IMONCHOCHb HAYUUMbCA:

BBIIBUTaTh M TMPOBEPATH HKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa W CTPOEHUSI, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUUYECKUE PEAKIIMHU, O XapaKTepe U
NPOAYKTAX Pa3IMYHbIX XUMUUYECKUX pEaKLni;

XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIINBAThH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U MEK/Y JTaHHBIMH XapaKTePUCTUKAMH BEILECTBA;

COCTaBJISITh MOJIEKYJISIPHBIE M TOJHBIE MOHHBIE YPABHEHHUS MO COKPALIEHHBIM MOHHBIM YPaBHEHMSM;
MPOrHO3UPOBATH CIOCOOHOCTH BEILECTBA MPOSIBIIATH OKUCIUTENBbHBIE WIH

BOCCTAHOBHUTEIIbHBIE CBOMCTBA C YUETOM CTENEHEH OKMUCIICHUS DIIEMEHTOB, BXOSIINX B

€ro COCTaB;

BBIIBUTaTh U IPOBEPSTH SKCIIEPUMEHTATIBHO THIIOTE3bI O pe3ybTaTaxX BO3ACHCTBUS PA3IUYHBIX
(baKTOpPOB Ha U3MEHEHUE CKOPOCTH XUMHUECKOW PeaKIvu;

UCTIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS JJISi SKOJOTHYECKH IPaMOTHOTO TIOBEACHUSI B OKPYXKAIOLIeH cpere;
UCIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHLIMH MPHU BBIIIOJIHEHUH ITPOEKTOB U

penIeHnn y4eOHO-HCCIeI0OBaTeIbCKHUX 3a1a4 TI0 U3yUEHUIO CBOMCTB, CITOCOO0OB

MOJTyYEHUS ¥ PAaCTIO3HABAHUS BEIIECTB;

O00BEKTUBHO OIEHUBATh MHPOPMAIMIO O BEIIECTBAX M XMMHUYECKHUX MPOIEeCccax;

OCO3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUU MO XMMHUU JJI NPAKTHUECKOH JEesTeIbHOCTH YeJIOBEeKa;
CO3/1aBaTh MOJIETN U CXEMBI JUIsl pellieHUs] Y4eOHBIX M MO3HABATENbHBIX 33]1a4; TOHUMATh
HEOOXOMMOCTh COOJIFOICHUS TIPEANMMCAHUH, TIPEeITIaraéMbIX B HHCTPYKIIHSIX TIO UCTIOE30BAHUIO

JIEKapCTB, CPEACTB OBITOBOM XMMUH U JP.



D opMBI KOHTPOJIS

Dopmuposanue UKT-komnemenmuocmu odyuarouguxcs

Y4eHuK HayquTCs:

- IICTIOJIb30BaTh pa3Hble MPHUEMBbI MMOMCKa HHPOPMAIMH HA TIEPCOHAILHOM KOMITBIOTEPE B 00pa30oBaTeIbHOM
MPOCTPAHCTBE C UCITOJIB30BaHUEM 000PYA0BaHUS ITU(POBOI TaOOPATOPHH;

- UCTIOJIb30BaTh Pa3IMyYHbIE CIIOCOOBI XpaHEHHS U BU3YaIH3allli HHPOpPMAIMH, B TOM YHCIIe, B rpaduueckoil popme

DopmuposanuekomnemenmHOCmu ¢ 001acmu ONbIMHO-IKCREPUMEHMATIbHOU 1 NPOEKMHOUL 0esAmeIbHOCmU
VY4eHHMK Hay4uTCs TNIAHUPOBATH U BBHITIOIHATH Y4eOHOE UCCIIeIOBaHUE U YUEOHBIHN MPOEKT, UCTONIb3ys 000pyA0BaHueE,
MOJIENIN, METO/IbI, TPUEMBI, aIeKBATHBIE UCCIIEAYeMOil mpobieme.

VY4eHUK MOIyYUT BO3MOXKHOCTh HAYYHTHCS CAMOCTOSITEIBHO 33 yMbIBaTh, IUNIAHMPOBATH M BBINOJIHATH ydeOHOE
UCCJIeJIOBaHNE, YUEOHBIM W COLMANbHBIN MPOEKT M0 €CTECTBEHHOHAYYHOW HANIPaBIEHHOCTH.

Yuem pezynomamoe eneypounoi oeamenvnocmu

Dopmbl U nNEPUOOUIHOCIb KOHMPOTA

Bxoonoii koumpons IpoBOAUTCS B HaYalle y4eOHOT0 To/a AJIsl IPOBEPKH HAYAIbHBIX3HAHUNA U YMEHUIN 00y4aroIInXCs.
Texywuii Konmpoasb IPOBOJUTCS HA KAXKIOM 3aHATHU B (hOpMe IeJarorndecKOroHa0 0 ICHHUS.

Tecmoegulii KOHmMpPOIL OCYIIECTBISIETCS 110 OKOHUYAHUN U3Y4EHUs KaXJI0T0 pa3Jiesna.

IIpomesicymounas ammecmayus IPOBOAUTCS B KOHIIE y4eOHOI0 rojia B pOpMe 3alUThl IPOEKTa,03BOJISET IPOBECTH
aHaJIU3 Pe3yJbTaTHBHOCTH OCBOEHUsS OOYUYaIOIIMMUCS OCHOB OIIBITHO-3KCIIEPUMEHTAILHON U IPOEKTHOM JesITeIbHOCTH
JAHHOTO Kypca BHEYPOUHOMU JEATEIbHOCTH « DKCIIEPUMEHTAIbHAS XUMHUSD».

Kpumepuu oyenxu pe3yiomamoe 0ce0eHus npozpammel Kypca

Pabora oOyuarommxcst OIeHUBaeTCs MO TPEXYPOBHEBOH INKaje, MpeAroiaralouieifHaInIue CIeAyoMuX YpOBHEH
OCBOEHUS IPOTPaMMHOI0 MaTepuaa: BBICOKHM, CPETHUM, HUZKHA.

Bbicokunii ypoBeHb: OOyYarOIIMKCA JAEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTH B
00pa30oBaTeNbHON EATENBLHOCTH, MPOSIBISET HHUIMATHBY, HE MPOIYCKAaeT 3aHATHSA 0€3 yBaKUTEIbHOW MPUYMHBI,
JEMOHCTPUPYET BBICOKUH YpOBEHb 3HAaHMM W KOMIIETEHIMH, BJIaJeeT Ha BBICOKOM TBOPYECKOM YpPOBHE
NpUOOPETEHHBIMU B X0/1€ U3YUEHUS IPOrpaMMbl YMEHUSMHU U HaBBIKAMH;

Cpeanmii ypoBeHb: 00y4aroMNACs JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOMN
JESATEIbHOCTH, TPOSIBISIET XOPOUIMI ypOBEHb 3HAHUI M KOMIETEHLMN; UHUIIMATUBBI HE MPOSBISET, HO CIIOCOOEH
NOJIIEPKUBATh MHULIMATOPA B PEIaraeMoM MoJie 1€ATENbHOCTH, B IOCTATOYHOM CTENEHU BIIAJIEET MOITy4aeMbIMU
B XOJI€ M3YYCHHS MTPOTPaMMbl YMEHHUSIMHA U HABBIKAMH,

Huskuii ypoBeHb: 00yyaromuics IEMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTb M 3aHMHTEPECOBAHHOCTH B
00pa30BaTENbHON JESTEIbHOCTH, MOCEIIAET 3aHATHS OT Clydas K CIy4aro, IOKa3bIBaeT YAOBJIETBOPUTEIbHBIN
YPOBEHb 3HAHUI M KOMIIETEHLUH, B LIEJIOM c1a00 BiIaJieeT NOIy4aeMbIMU B X0€ U3yYEHHs POrPaMMbl YMEHUSAMU
Y HaBBIKAMH.

®opmbl pe3yJbTATOB 0CBOEHHS MPOrPaAaMMbl BHEYPOUYHOI 1esITeJIbHOCTH:

1. OrmeTKa ypoBHS JOCTHKEHUH 00yUaroIIerocs B JIUCTE MEAarornyeckoro HabIoIeHNu;

2. 3anmcu B )KypHaje yuéTta 0 pe3yIbTaTUBHOCTH y4acTHsl O0YYaOLIMXCSl B MEPOTIPUATHSAX PA3HOTO BHIA U

YPOBHS (IUILUIOM, TPaMoTa, 0JIaroJapHOCTb, JPYToe);

3. 3amucu B )KypHase yuéTta 00 y4aCTUHU B BBIC3THBIX MEPOTIPHSATHSIX.

3. KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUE
BHEYpO4HOI1 AesiTeJbHOCTH «XUMMUA»
€ YKa3aHHeM UCNO0JIb30BaHNUS 000py10BaHus HN(POBO
Jlaboparopum



«Touka pocta»

Ne Tema 3aHATHSA Ilnanupyemble pe3y/ibTaThbl Koa-Bo HJara |Undopman| HcnoJsib3oBanue
n/n Ipexvernsie YY ]I JlnunoctHbie YY1 MeranpeaMeTHbIe Jacos HOHHAs 0GopyoBaHHs
YV nogaepxka  «Touka pocra»
Y4eOHUKPY)
osumuc I'E.
, @envoman
DI
Xumus:
8 KIL.
Paznen 1. OcHOBBIIKCTIEPUMEHTATBLHON XuMun(22 1)

1. | Beoonwtit uncmpyxkmasic no Th Hatb TIOHATHE o | l.MoTuBanus HaydeHUS K. YYI. 1 §1 TexHuka
XuMUs — HayKa SKCIepUMEHTaIbHAas. npeaMeTe XVMUH. | TIpEIMETY XUMUS 1. Paspemenne 0e30macHOCTH B
P CdopmupoBats 2.Pa3BuBaTh 4yBCTBO KOH(IIUKTa KaOMHeTEe XUMUHU
Jemoncmpayuonnstii Ikcnepumenm TepBOHAYaIbHbIE TOPJIOCTH 33 POCCHICKYI0  2.YTpaBieHHe nenrtpa «Touka

Ne 1. TIPEACTABIICHUS: XUMHUUYECKYIO HAyKy MMOBEZICHUEM TTapTHepa Pocray.
O3nakomnenue ¢ Jnabopamophubim | a) O BellleCTBe, a Takxke o | 3.HpaBcTBeHHO- JIRASIR 3HaKOMCTBO C
obopyoosanuem; npuémovl 0€30nACHON | TIPOCTBIX W CHOXHBIX | 5THYECKOE OLIEHUBAHHUE 1. DopmupoBaHue 000pyIOBaHUEM.
pabomut ¢ HuM. BEIIIECTBAX; TIO3HABATEJILHOM IIeTIH
6) HavyaTh (HOPMHPOBATH e CuMBOIBI
YMCHHE XapaKTepH30BaTh XUMHYECKUX
BEIIECTBA, UCIIOIb3Ys AT AIIEMEHTOB
9TOTO0 WX (U3UYECKUE o XuMmuueckue
CBOJCTBA. (bopmys
TepMunst
AHanus u
CHHTE3
P.YVY].
1.Ienenonaranue u
IUTAaHUPOBAHUE.

2. | Ilpakmuueckasn paboma Ne 1 YMeHue 10J1b30BaThCs Harunk
«llpasuna mexnuku 6e3onacHocmu npu | HarpeBaTEIEHBIMA TeMIepaTyphl
pabome c nabopamopHvIm npubopamu o
ooopyoosanuem. Uzyuenue cmpoenusn (repmonapHeIF),

CIIUPTOBKA
naamenuy

3. | Mero/pl Mo3HAHUsI B XUMUU. DKCIIEpH- Hcnons3oBanue st 1.MoTuBalys HaydeHHs K. YV . 1 §2 Jaruuk
MEHTaJIbHBIE OCHOBBI XUMUH TNO3HaHMS OKpY>Karolero npeaAMETY XUMUSA 1.Paspemenne TEeMIICPATypPhI
Ja ATODPHBINA onbIT Nol. MHpa pa3IuIHbIX 2.Pa3BuBaTh 4yBCTBO KOH(IINKTa (TepMormapHsIit),
PaccmMoTpeHue BelecTB ¢ pa3inyHbiMu | METOIOB (HabmoeHue, TOP/IOCTH 33 POCCUICKYIO 2.Ynupasnenue CIIMPTOBKA

¢uznvYecKknMu CBOMCTBAMHU
(Menp, Kejie30, IMHK, cepa, BOAA,
XJIOPH HATPUS

HU3MEpEHUE, OMbIT,
SKCIICPUMEHT,
MOJICITUPOBAHUE U JIp.)

XUMHYECKYIO HAYKy
3.HpaBcTBeHHO-
9TUYECKOE OLIEHUBAHHE

MOBEICHUEM MapTHEpa
LYY .
1.®opmupoBanue




TP
Jlabopamopnwiit onvim Ne 2 «/lo xaxoii

Cdopmuposath
NepBOHAYAIIbHbIC

MO3HABATEJILHON LIEJIH
o Anammsu

memMnepamypol MOXMCHO HaAZPpemb eeuie- | NPEICTABICHUL: O CHHTE3
cmeo?» METO/IaX HaOIOICHUE 1 P.YVI.
SKCTIEPUMEHT 1.Ilenenonaranue u
IUTaHUPOBaHHE.
MeTomp! TO3HAHUS B XUMHH. JlaTunk
OKcnepruMeHTAIbHBIE OCHOBEI XAMIH TeMIIepaTyphl
P . IUTaTHHOBBIN,
JladoparopHelii onpir Ne3.
H3yyeHue cBOICTB BeleCTB: TepMoMeTp,
3JIEKTpAYECKAs
HarpeBaHHe BO/bl, HATPEBAHME OKCH/IA
kpemuus (1V). TTKa
Jlabopamopnutii onvim Ne 4.
«H3mepenue memnepamyput Kunenus
600bl C NOMOULLIO OAMYUKA
memnepamypul u mepmomempa
Metonsl  TO3HaHMS B~ XHUMUH. Jlatunk
OKCneprUMEHTAIbHBIC OCHOBBI XAMUIH TEeMIepaTyphl
P (TepmonapHsbIit)
Jlabopamopmnuwiit onvim Ne 5.
«Onpedenenue memnepamypul
nAaeneHuA u KPUCMATIU3AUUU
Memannay
[lepBoHavanbHBIC XUMHIYECKUE TOHATHS. | [103HAKOMUTP y4-Csi C 1. ®opmupoBaHe K.YV . §3 PeaktuBer u
UucThle BelecTBa u CMECH 1m1abopaTOPHBIM HHTEpECa K HOBOMY 1. Ilnanuposanue XUMHYECKOE
000opyIoBaHHUEM, npeaMETY. MPaKTUIECKON PabOThI obopynoBaHue
TIpreMaMu OOpaIeHHUs C 0 MPEAMETY
Jadopamopnuiii onvim No 6. HUM. 2.YupaBneHue
Hccneoosanue uzuueckux u | PaccMOTpeTh IpaBmIa MOBEJICHHEM
XUMUYECKUX ceoiicme RPUPOOHBIX | TeXHUKH OE30MACHOCTH B IapTHepa.
eeuiecme (U36eCMHAKOB). KaOMHETEe XUMHHU ILYYA.
1. DopMHUpoBaHUE
II03HABATEIILHOU LIEIH
e TepmuHsl
e Anamuz u
CUHTE3
P.YVY.
1.llenenonaranue u
IJIAaHUPOBAHHUE.
Yuctele BemiecTBa U cMecu. CriocoObl Hcnons3oBanue mist ®opmuposanue uatepeca K.YY/L §4 PeakTuBrl n
pa3zeieHus CMeceii: IHCTBUE MAaTHUTOM, | TTO3HAHHS OKPYXKAIOIIEro | K HOBOMY IPEAMETY ®opmupoBaHue XUMHYECKOE
oTcTanBaHue, pUIBTPOBaHUE, MMpa pa3sInIHbIX yMeHus paboTarh B o0opynoBaHue

BbIIIApUBAaHUE, KPUCTAIIU3ALUS,
JUACTHILISLHS.

P

Jlabopamopnuiit onvim Ne 7. Pazoenenue

MeTOo/I0B (HabmroaeHHE,
HU3MEpPEHUE, OIIBIT,
IKCTIEPUMEHT,
MOJICITUPOBAHUE U JIP.)

napax, OTBe4arb Ha
BOIIPOCHI YUHUTETIS,
YMEHHE UCTI0Ih30BaTh
XHUMHYCCKUH SI3BIK
ILYVY].




cMecu Hcele3HbIX ORUIOK U Cepbl ¢
ROMOUbIO MAZHUMA.

Jabopamopubiit onoim N,
IlIpuzomoenenue u pazoenenue cmecu
Jcenesa u cepul, pazoeiienue cmecu
Heghmu u 800b1 (pacmumenbHo20 macia

dopmMupoBaHue
yYMEHUS HaOII0aTh,
JIeaTh BEIBOJIBI IPH
TIPOBEICHNH OTIBITOB,
yMeHHUs paboTaTh C
KHHTOM

u 600b1). P.YV].
1.Ilenenonaranue u
IUTAaHHUPOBaHME.

8. | Ilpakmuueckas paboma Ne 2. Hcnons3oBanue DopmupoBanue untepeca K.YV §5 PeaktuBsl u
Osnadenue Hagvlkamu pazoeieHus MPaKTUICCKUX U K HOBOMY TIPEIMETY DopmupoBaHe XUMHYECKOE
00HOPOOHBIX U HEOOHOPOOHBIX CMeceil: 71a60paTOpHBIX paborT, yMeHus paboTath B obopynoBanue
omcmaueanue, punvmposanue, HECJIOKHBIX mapax.
evinapueanue, KpUCmaiiu3ayus, JKCIIEPUMEHTOB IS ILYYA.
oucmunnayus (nepeconka). JIOKa3aTeNnbCcTBa dopmupoBaHue
P BBIIBUTAEMBIX YMEHUs  HaOIJIF0AaTh,

TIPEATIONIOKEHUIA; JIeNIaTh BBIBOJIBI IPH

OITCaHUE PE3YIIETATOB MPOBEJICHUH OTIBITOB.

9THX paboT P.YVY .
Ymenue
XapaKTepu30BaTh
CYLIHOCTh MOHATUI
YHCTHIC BEILIECTBA U
CMECH H  CIIOCOOBI
paszeneHus cMecei

9. | ®usmueckue u XUMHUYECKHUE SBJICHUS. T103HAaKOMUTBCS C 1.MoTuBalys Hay4eHHs K.YVYI. §6 PeaxTuBsl U
P BaXKHEMIIIUMU XHM. HpEAMETY XUMUS 1. Paspemenne XUMHYECKOE
Hemoncmpayuonnvrii sxcnepumenm Ne TIOHATUAMMU: 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTa obopynoBanue,/la
2. «Bvloenenue u noznowenue menna — (busnyeckue u FOpPJIOCTH 3a poccuiickyto 2. YTIpaBIeHHE TYUK TeMIIepa-
NPU3HAK XUMUUECKOU PeaKyuuy XHUMHUYECKUE SBJICHUS, XHMHYECKYIO HAyKy MOBCACHUCM TYpPBbI
JabGopamoproui onoum Ne9. XMMHYECKas PEaKIIHs; 3.HpaBcTBeHHO- HapTHepa. TUIATHHOBBIH
Ipumepur Ppusuueckux aenenuii: YMEHHE OTJIMYATh 3THYECKOE OlIEHUBAHHUE ILYY .
ceubanue cmeKkIAHHOI MpPyoKu, XMMHUUYECKHE PEAKIMHU OT 1. ®opmupoBaHme
Kunauenue 600bl, njaasjaenue napaguna. | GU3NUeCKUX ABICHUMI TO3HABATENHEHON LETH
Jabopamopnoii onovun Nel0 e Xumwuyeckue
Ilpumepvl xumuueckux A61eHUIL: hopMymbI
20penue opegecutsl, 83aumooeiicmeue e  TepmuHsI
Mpamopa ¢ CoNAHOU KUCA0MOIl. P.YVYA.

1. llenenonaranue u
IUTAaHUPOBAHKE.

10. | AToMBI W MOJIEKYJIbI, MOHBI. BemectBa | YMeHue 1. MoTHBaIUs HAYYCHUS K.YV . §7, §8 Jlatumk Temmepa-
MOJICKYJSIPHOTO M HEMOJIEKYJIIPHOTO | XapaKTepH30BaTh MPEIMETY XUMUSL. 1. Pazpemenue TYpBbI IIATHHO-
cTpoeHusi. Kpucramuindeckue perieTkH. KPHUCTAIINYECKHE 2. Pa3BuBaTh 4yBCTBO KOH(IIHKTA BBIi, JATYHK TEM-
TP /lemoncmpayuonnotit onvim Ne 3. PpeLIeTKy. TOpJOCTH 32 2.YnpasneHne neparypeITePMO-
«Temnepamypa niasnenus eeuyecme ¢ POCCHHCKYIO. XUMUYECKYy ~ TOBEJCHHEM HapHbIH
PA3HOIMU MURAMU KPUCMATIAUYECKUX 10 HAYKy HapTHEpa.

3. HpaBcTBeHHO- LYV

peumémox»

OTHYCCKOC OLICHUBAHUC.

1. ®opMupoBaHue




[M03HABATEILHON LICIIH.
CHuMBOJIBI
XAMHYECKUX
2JIEMEHTOB.
XumMuueckue
(bopMmys

TepMuHsI.

P.YVYI.
1.CaMocCTOSTETHHO
aJeKBaTHO OLIEHUBATh
MPaBUILHOCTh
BBINOJIHEHUS JEHCTBHS
U BHOCUTDH
HeOOXOIMMBIE
KOPPEKTHBHI B
HCIIOJIHEHNE KaK I10
XOJIy €ro peasi3allvy,
TaK ¥ B KOHIIE

NEeHCTBUL.

11. | Tlpoctble ®  CHOXHBIE  BeHIeCTBA. | YMeHHE 1.MoTuBanus Hay4eHus K.YVI. §9,10 PeaxTuBbl 1
XuMuyeckuil  3jeMeHT.  XMMMYECKUM | XapaKTepu30BaTh NpeaMETY XUMHUS 1. ApryMeHTUpOBaTh XUMUYECKOE
3Hak. IIpocTeie BemiecTBa: MeTayibl M | BakHeHIIMe xumuueckue | 2.Pa3BuBaTh 4yBCTBO CBOIO NO3UIHIO 1 obopynoBaHue
HEMETAJUIbI. TIOHATHS : XUMUYIECKUI TOPAOCTH 32 POCCUMCKYIO KOOPAMHHUPOBATH €€ C

3JIEMEHT, Kﬂaccmbnkauym XUMHUYECKYIO HAYKY NO3UIUsIMHU ITapTHEPOB
P BellecTB (Ha IPOCTEHIE U 3.HpascTBeHHO- B COTPYIHMYECTBE [PH
Jlabopamopnuwiit onvim Nel 1. CJIOKHBIE BEIIECTBA). 3TUYECKOE OLICHUBAHUC BBIPAOOTKE 00IIEro
3naxkomcmeo c obpazuamu npocmuvix pelieHus B
eeujecme: Memanioe U HeMemasiioe. COBMECTHOH
Onucanue ceoiicme. JEeATEbHOCTH.
ILYYI.
JlaGoparopupiii onbir Nel2. 1. Vmenue
H3yuenue 06pa3oB MeTALIOB 1 OPHCHTHPOBATBLCA Ha
HeMeTa/LIo0B (cepbl, kejie3a, pastooGpasne
CI0CO00B pelIeHHs
aNTIOMMHUS, rpadguTa, Meau U Ap.).
3a7aq
2. YcTaHaBIMBAaTh
MIPUYUHHO-
CJIC/ICTBEHHBIE CBSI3H.
P.YVY .
1. llenenonaranue u
IUTaHUPOBaHME.

12. | CnoxHble BeIEeCTBa MX COCTaB U VMeHue 1. MoTuBauus Hay4eHuUs K.YV, §11,12 PeaxTuBbl n
CBOJ{CTBa. XapaKTepU30BaTh HpeIMETy XHUMHA 1. Pasperenue XMMHUUYECKOE
TP Ba)kHeHIHe xumudeckue | 2-HpaBcTBeHHO- KOH(JIMKTA 00opy0BaHue
Jabopamopnutii onvim Ne 13. TTOHSITUS: 3TUYECKOE OlIEHUBaHNE. 2.YupasieHue [pubop mis
3nakomcmeo c 06pazyamu cnoHcHvIX XMMUYECKHH HJIEMEHT, MOBEJICHUEM TIAapTHEPA OIIBITOB C
éeuyecme, MUHEPAI06 U 20PHBIX NOPOO. MPOCTOE M CII0XKHOE ILYV]. 3MEKTPUIECKIM
Onucanue ceoiicme. BEILIECTBO. 1. opmupoBaHue TOKOM

Ymenue MTO3HABATENBHOMN LETIH:

JHemoncmpayuonnwtii sakcnepumenm Ne

XapakTepu3oBaTh

CHuMBOJIBI




4. «Paznodcenue 600bl I1eKMPULECKUM OCHOBHBIE 3aKOHBI XAMHYECKIX
MoKOM» XMMHH: 3aKOH JJIEMEHTOB;
wmmﬂ_ TIOCTOSTHCTBA COCTaBa XUMHUYECKHE
HcnbiTanne TBepI0CTH BelIECTB ¢ BCIHICCTB. opmyuer;
nomMombi0 koJuteknun «kama TCPMHHBL.
TBEPAOCTH. P.YV].
1.Ilenenonaranue u
ITaHUPOBaHME
13. | dopmysber CJIOKHBIX BEIIECTB. | YMeHuUe 1. MoTtuBanus Hay4eHus K.YVYI. §13, 8§14 | PeakTuBsl 1
KauecTBeHHBII H KOJIMYECTBEHHBIN | XapaKTepu30BaTh NPEAMETY XUMHS 1. Paspemenue XHUMHYCCKOC
COCTaB BeIeCTBA. TIOHSATHS 00 2.HpaBcTBeHHO- KOH(HKTa o0opynoBaHHe,
P OTHOCHTEIILHON aTOMHON | ATHYECKOE OIICHUBAHHE. 2.Ynpasnenue 3JICKTPOHHBIC
Jemoncmpayuonnwtii sakcnepumenm Ne Y MOJIEKYJIPHOH Maccax. TIOBEJICHUEM TTapTHEPa BECBI
5. «Paznoscenue 0cHo6HO20 YMeHUe pacCUHThIBATh ILYV].
kapoonama meou (11) (manaxuma)» OTHOCHUTCJIbHYIO 1 ‘DOPIVH/IPOBaHI\"Ie
MOJIEKYJIIPHYIO Maccy. MO3HABATENBHON LETTH
e CuMmBoOJIBI
XUMUYECKHX
3JIEMEHTOB
e XuMHYECKUE
(bopmyITBI
P.YVYI.
1.1lenenonaranue u
IUITAHUPOBAHUE
14. | ®opmyst CIIOKHBIX BEIIECTB. | YMEHHE BEIYUCIIATE: 1. MoTuBanus Hay4eHUst K.YVI. §15, §16
KauecTBeHHBII ¥ KOJMYECTBEHHBIH | MacCOBYIO J0JIO MIpeaMETy XUMUS 1. Paspemenue
COCTaB BEIECTBA. XMMHYECKOT'0 DJIEMEHTA 2. HpacTBeHHoO- KOH(IIMKTa
1o (hOpMyJie COSIMHEHUST | ITUYECKOE OLIEHUBAaHHE 2.YupasneHue
Omnpenenenne TIOBE/ICHHUEM MapTHEpa
aJICKBaTHBIX CIIOCOOOB ILYVY.
pereHus yueOHoi 1. DopMHUpOBaHHE
3aJ1a4yM Ha OCHOBE II0O3HABAaTCJIbHOU L CIIU
3aJJAHHBIX AITOPHTMOB e CuMBOIBI
XUMHYECKHIX
JJIEMEHTOB
e XuMHuUECKHe
(bopmyIs
e TepMunsl
P.YYI.
1.llenenonaranue u
IUTaHNPOBaHME
15. | ®opmynel cioxubIx BemiecTB. Haspanus | YMeHue onpenensiTs 1.MoTuBalus HaydeHUs K.YV . §15, §16, | PeakTuBsl 1
CJIOKHBIX BelIeCTB. PeakTBBI. DTHKETKH. | BaJE€HTHOCTH U 3HAYEHHUE npeaAMETY XUMUSA 1.Paspemenue §17 XUMHYECKOE
TP BaJICHTHOCTH HEKOTOPBIX | 2.Pa3BuBaTh 4yBCTBO KOH(IHKTA obopynoBaHue
XMMHYECKHUX 3JICMCHTOB; TOPJOCTH 32 POCCUHCKYIO 2.Vupasnenue
Ha3bIBaTh OMHAPHEIE XUMHYECKYIO HAYKy NOBCCHUCM
COCIVHEHUS. 3.HpaBcTBeHHO- napTHepa.
ITHYECKOE OIIEHUBAHME ILYY .

‘YMeHue onpenessiTh




aJIeKBaTHBIC CITOCOOBI
penieHus yaeOHou
3a/1a4i Ha OCHOBE
3aJTaHHBIX
AITOPUTMOB.

P.YVYI.
1.Ilenenonaranue u
IUTaHNPOBAHHE

16.

I'pynnsl XxpaHeHus: peakTUBOB. Y CIIOBUS
XpaHEHHS U UCTIOIb30BaHMUA.
P

YMeHune cocTaBisaTh
(hopMyIBI OMHAPHBIX
COCIUHECHUM 110
HM3BECTHOM BAJICHTHOCTH
3JIEMEHTOB.

‘YMeHue BeIcTpauBaTh
COOCTBEHHOE IEJIOCTHOE
MHPOBO33pEHHE!
0CO3HaBaTh MOTPEOHOCTH
Y TOTOBHOCTBK
caMo00pa30BaHHIO.

K.YY/.

YMmenue
CaMOCTOSATETHHO
OpraHU30BHIBATH
yuebHoe
B3aUMOJICHICTBHE B
rpymre.

ILYYI.

YmMmenue
peoOpa3oBHIBaTh
HHPOPMAITHIO m
OJTHOTO BUJIA B
JpYyTOH.

P.YY/.

YMeHue  CcOoCTaBIATh
TUIaH pereHus
IPOOIEMBL.

PeaktuBbl u
XUMHYECKOE
obopynoBaHue

17.

3aK0H COXpaHEHUS] MaCChI BEIIECTB.

TP

Hemoncmpayuonuslit Ixcnepumenm Ne
6.«3aKoH coxpanenusn maccwl eeuyecmern

YMmeHne
XapaKTepUu30BaTh
OCHOBHBIE 3aKOHBI
XAMHH:

COXpaHEHHS MacChI
BEILICCTB;

MIOHUMATh €T0 CYIIHOCTh
U 3HAaYECHHE

Pa3BuBaTh 4yBCTBO
TOPJOCTH 32 POCCUHCKYIO
XMMHUUYECKYIO HAyKy

K.YY.

YMmenue
CaMOCTOSITENILHO
OpraHU30BBIBATH
yaeOHOe
B3aMMO/ICIICTBUE B
rpyIe.

ILYYI.

YMmenue
npeoOpa3oBLIBATH
uHpopManuio u3
OJTHOTO BUZIA B
JpyTOH.

P.YVY.

‘YMeHue cocTaBisTh
IJIaH pelieHus
POOJIEMBL.

§19

Beckl anexTpon-
HBIC

18.

XUMHUYECKUE MPEeBPALEHUS. XUMUUECKUE
pEaKIyH.

TP

JladopaTopHplii onpiT NelS.

IIpu3Haku mNpoTeKaAHUs XUMHYECKHX
peakuuii: HarpeBaHHe MeTHOM
MPOBOJIOKH; B3aUMO/IeliCTBHE PACTBO-

YMeHune
XapaKTepU30BaTh
OCHOBHBIE IT0JIOKEHUS
ATOMHO-MOJICKYJISIPHOTO
yquI/m, IIOHUMATH €10
3HAYEHUE

YMeHue chopMupoBaTh y
yJamuxcs yaeoHo-
TI03HaBaTENLHbIN HHTEpEC
K HOBOMY y4eOHOMY
MaTepHally ¥ crocodam
pelIeHus HOBOM YacTHOU
3a1a4n

K.YVY/.

1. Ymenne
(hopMynupoBaTh
coOCTBEHHOE MHEHHE
U TIO3HUIIHIO;

2. YMeHHUE yUUThIBATH
pa3Hble MHEHUSI U
HUHTEPECH U

§20

PeakTHuBEI B
XUMUYECKOE
obopynoBaHUe




POB €IKOro HaTpa W XJOpUAA Meau;
B3aHMO/IeliCTBHE PacTBOPOB YKCYCHOIi
KHCJIOTHI M THAPOKAPOOHATA HATPHS.

000CHOBBIBATh
COOCTBEHHYIO
MO3HULIHUIO.

ILYVY.

1. YMmenue
HCIIONIL30BAaTh
3HAKOBO-
CHUMBOJIMUECKHE
CpPEJ/ICTBA, B TOM YHUCIIC
MOJIEIN U CXEMBI I
pelieHus 3a1ad;
P.YVY.

1.Ymenne
CaMOCTOSITEILHO
aJIeKBaTHO OLCHUBATh
MPaBUJILHOCTh
BBIIIOJIHEHUS IEACTBUS
U BHOCHTD
HEOOXOIUMEIE
KOPPEKTHBBI B
HCIIOJIHEHUE KaK 110
XOJIy €ro peanu3aluy,
TaK 4 B KOHLIE

JEUCTBUS.
19. | Xummueckue ypaBHCHHS. YMEHHE COCTABIIATh 1. YMenue K.YYI. §20
BrinosiHeHue TpeHNPOBOYHBIX 1. Ymenue:

YOPa)KHEHUH 110 COCTaBICHUIO
YPaBHEHHUI XUMHUECKUX peaKIHi

YPaBHEHHUS XUM.
peakuu.

OPUCHTHUPOBATHLCA HA
MOHMMaHHE TIPUYHH
ycrexa B yueOHOH
JIeATEITbHOCTH

. CTpOI/ITI) TIIOHSATHBIC
JUTsI TapTHEpa
BBICKAa3bIBaHUS,
y‘-II/ITI)IBaIOHH/Ie, qTo
MapTHEp 3HAET U
BHJIMT, a YTO HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOJIMPOBATh
JIeNCTBUS TapTHepa.
ILYVY .

Vmenue:

* OCYILECTBIISITh
aHaJIn3 00BLEKTOB C
BBIZACJIICHUEM
CyHIeCTBeHHI)IX nu
HeCYHIeCTBeHHI)IX
MPU3HAKOB;

* OCYLUECTBIATH
CHUHTE3 KaK
COCTaBJIEHHE IIEJIOrO
W3 YacTeH.

P.YVY.

YMmeHus:
1.0cymecTBIsATh




HTOTOBBIA U
TIOIIArOBBIA KOHTPOIIb
0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIIPUHHUMATh OL[CHKY
YUUTEIIS,;

3. Paznnuatk crmocob u
pe3ynabTaT AeHCTBUS

20. | Tumbl XUMHUYECKUX peaKkunit yMEHHE ompenensats | 1. Ymenne K.YY/. §21 PeakTuBsl
P peareHTl M MPOAYKTHI | OPUEHTHPOBATHCA HA Ymenue XUMHYECKOE
Jabopamopnulii onvim Nel6. peaxiuy; IOHMMaHKe PUIUH CaMOCTOSITEIIEHO 060pynOBaHHE
Tunwvi XUMUYECKUX peaxkyuii: | paccTaBIATh ycriexa B yu4eOHOH OpraHU30BBIBATH
pasznodcenue 2udpokcuoa meou (II); | xo3¢hUICHTH B JIeSITETLHOCTH yaeOHOe
63aumodeiicmeue yceaeza ¢ pacmeopom | ypaBHESHUSIX pEaKInii Ha B3aNMOJICHCTBYE B
xaopuoa meou (II), e3aumoodeiicmeue | 0OCHOBE 3aKOHA rpymnre.
okcuoa meou (II) ¢ pacmeopom conanoll | COXpaHEHUS MACChI ILYVY/.

Kucnomol. BEILECTB Ymenne
peoOpa3oBHIBaTh
HHPOPMAITHIO m
OJTHOTO BUJIA B
JpYyTOH.
P.YVYI.
YMeH#ne cocTaBIiITh
TUIAH PELICHUS
IPOOIEMBL.
21. | Ioxroroska k 'MA, BIIP 1. 3akperuienue 3HaHui 1 | 1. Ymenue K.YV, §1-21

PacYCTHBIX HABBIKOB Y4- OPHUEHTUPOBATLCA HA YMmenue

CL. TMMOHUMAaHUE NIPUYINH CaMOCTOATCIILHO

2. YMeHne pemars ycrnexa B yqe6Hoﬁ OpraHu30BbLIBAThH

TUTIOBBIE TPUMEPHI JIEATETBHOCTH yaeOHOe

KOHTPOJILHO- B3auMOoJeiicTBIE B

N3MEPUTENBHBIX rpymre

MaTepualioB ILYY.
YmMmenue:

* OCYIIECTBISATH
aHajn3 00BbEKTOB C
BBIJIEIIEHUEM
CYILLECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBISATH
CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO
M3 YacTeH.

P.YVI.

VYMmenus:
1.0cy1ecTBsATH
HUTOTOBBIA H
TIOIIArOBBIA KOHTPOIIh
10 pe3yNbTary;




2. AnekBaTHO
BOCIIPHHHUMATBH OIEHKY
YUUTEJIS,

3. Pasimuats criocob u
pe3yabTaT IeUCTBUS

22. | TecToBbIil KOHTPOJIb:«OCHOBBI YMenue oBl1aicHUsS ‘YMeHue OLIEHUTh CBOU K.YVYI.
3KCHepl/lMeHTaJILHOﬁ XUMHUHN). HaBbIKaMH KOVHTpO.HH u y'{e6HI>Ie JOCTHIXCHUS YMenue
OIICHKHU CBOCH CaMOCTOSITEIIBHO
JESTEIbHOCTH, YMEHNE OpIraHU30BBIBAThH
MIPEIBUIECTH BO3MOXHbIE yueOHOe JeHCTBHE.
MOCJIEICTBUS CBOUX ILYY.
JeHCTBUH Ymenue
peoOpa3oBEIBATh
HHPOPMAITHIO 3
OJIHOTO BHJA B
JPYToi.
P.YVI.
‘YMeHue CoCTaBIsITh
TUTaH pEeIIeHUs!
poOIeMbI
Pazjen 2. [IpakTUKYM 10 H3Y4eHHUIO FA30B: KUCJI0Poa U Bojopoaa (7 1)
23. | Kucnopon. Peakuuu, ucnonb3yemsle Uil | YMEHUE YMmenue copmupoBatsy K.YV §22 PeakTuBsl n
MOJYYICHHUS KHCIOPoaa B 1abopaTtopun XapaKTepu30BaTh y4amuxcsi yaeOHo- 1. YMmenne XUMHUYECKOE
TP KHCIJIOPOJ KaK TO3HABATENBHBIN HHTEpEC  (OPMYIHPOBATH obopyznoBaHne
Jemoncmpavyuonnwiii 3kcnepumenm Ne XUMUYECKHUH AIEeMEHT U K HOBOMY y4eOHOMY COOCTBEHHOE MHECHHE
7. «Hoﬂyqeuue u coﬁupauue Kucﬂopooa IIPOCTOC BCIICCTBO, Matepuaily u criocobam H IO3HIHIO;

6 1abopamopuu
U 3anOJIHEHUE UM 2a30Mempay

pacro3HaBaTh OIBITHBIM
MyTeM KHUCIOPOJ
CobmoneHne HopM
MOBE/ICHHUS B
OKpYyXxarouieit cpeze,
MpaBHJI 37I0POBOTO
o0pasa Ku3HH

pEeLIeHUs] HOBOM 4aCTHOM
3a7a4u

2.YMeHue y4uThIBaTh
pa3HbIC MHEHUS U
UHTEPECHI U
000CHOBBIBAThH
COOCTBEHHYIO
MO3ULHIO.

ILYVY/.

1. YMmenue
HCIIOJIL30BaTh
3HAKOBO-
CHUMBOJIMYECKHE
CpeICTBa, B TOM YHCIIC
MOJIEIH U CXEMBI IS
peIIeHUs 33134,
P.YVI.

1.YMmenne
CaMOCTOSITEIIEHO
aJIEKBATHO OLIEHUBATh
MPaBUJILHOCTh
BBIIIOJIHEHUS IEHCTBHS
¥ BHOCHTH
HEOOXOIUMEIE

KOPPEKTHBEI B




HCIIOJIHCHHUC KakK I10

XOJly €T0 peanu3aruy,
TaK U B KOHIIE
24. | Xummuueckue CBOICTBa KUCIOPOa. YMeHnue 00bsSCHUTD Pa3BuBath 4yBCTBO K.YV, §23,24 PeakTuBbI U
OKCHIBI. CYITHOCTh KPYyroBOpOTa FOPJOCTH 38 POCCHICKYI0 ~ YMEHHE XUMHYCCKOC
TP KHCJIOPOZa B IIPUPOJIE, XUMHYECKYIO HAYKY CaMOCTOSITENILHO oGopyroBaHHe
Jabopamopnuiit onvim Nel7. TIPUMEHEHHUE KUCIIOPOa; ®opMHUpOBaHUE UHTEpECA ~ OPraHM30BBLIBATH
«l'openue cepovl u pochpopa na eo3oyxe YMETb COCTABJIATH K TIpEAIMETY y4ebHoe 5
u 6 Kucnopooe» YPaBHEHUS] XHMHUECKUX B3aNMOJICHCTBYE B
Jlabopamopnutii onvim Nel8. peakmii, rpymre.
«l'openue scenesa, meou, maznus na XapaKTCpU3YIOUHX ILYV].
6030yxe U 6 KUCI0poOe» XMMHYECKHEe CBOWCTBA YMmenue
KHCJIOPOA peoOpa3oBbIBATH
Jlabopamopnuiii onvim Nel9. Hcnons3oBanue nHpopmarmo m
Paccmompenue o6pasyo6 okcuoos TIPAKTIYCCKHX 1 OJHOTo haa B
(venepooa (1V), 600opoda, docgopa, nabopatopubix pagor, g)yron.
Meou, Kanbuus, reeneza, KpemMHus). HCECIONKHDIX OPMHPOBAHHC
9KCTIEPUMEHTOB JUIA yYMEHUS  HaOIIOIaTh,
JI0Ka3aTeIbCTBa JienaTh BBIBOJIBI IIPU
BBIZIBUTAEMBIX TIPOBEJCHUH OTIBITOB.
TIPEIIOJIOKEHHH;
OITHCaHKE PE3yJIbTATOB P.YYA.
3THX paboT YMeHHEe  COCTaBIIATh
TUIaH perieHus
npo0IEMbI
YmMeHue pacno3HaBaTh
OIIBITHBIM yTeM
KHCJIOPOJI, OIMCHIBAThH
XMMHUYECKHE PEaKIUH,
HaOJroaeMble B XO[E
9KCTICpHMEHTA.
25. | Tlogroroska k 'MA, BITP 1. 3akperurenue 3HaHuH 1 | 1. YMmenue K.YVYI.
PacYCTHBIX HABBIKOB Y4Y- | OPHECHTHPOBATHCS HA Vmenune
CsL. MOHNMaHHE TIPUYHH CaMOCTOSATEIILHO
2. YMeHue pelarh ycriexa B yueOHOH OpraHU30BLIBAThH
THIIOBbIE TPUMEPBI JIEATEIbHOCTH yueOHOe
KOHTPOJIFHO- B3aNMO/ICHiCTBHE B
H3MEPUTEIbHBIX rpyIme
MaTepUaIoB LYY .
YmeHnne:

* OCYIIECTBIATh
aHaju3 00BbEKTOB ¢
BBIJICJICHUEM
CyH.IeCTBeHHBIX nu
HeCyU.IeCTBeHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHUE LIETIOIO




M3 YacTeH.

P.YVI.

YMmeHus:
1.0cy1ecTBisTH
HUTOTOBBIA H
TIOIITArOBBIN KOHTPOJIh
0 Pe3yJbTaTy;

2. AnlekBaTHO
BOCIIPUHHUMATh OL[CHKY
YIUTEIIS;

3. Pazmnuate criocob u
pe3ynabTaT AeHCTBUS

26.

Bo3nyx u ero cocras.
P

Jemoncmpayuonnwtii sIkcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxa»

Ymenue
XapaKTepHU30BaTh COCTaB
BO3yXa

[puBeneHue NpUMeEpOB,
oAOOp apryMeHTOB,
(dopmynupoBaHue
BBIBOJIOB.

‘YMeHue oLleHUBaTh CBOIO
JIeSITECILHOCTD U
MOCTYIIKU IPYTHUX JIFOIeH
C TOYKHU 3pEHUS
COXpaHEHHUsI
OKpY>Karouiei cpeibl

K.YV,

1. Ymenue:

* CTPOUTH MOHSATHBIC
JUTS TapTHEpa
BBICKA3bIBAHUS,
YYUTHIBAIOIINE, YTO
napTHEp 3HAET U
BUIUT, a YTO HET;

* 33/1aBaTh BONPOCHI;
* KOHTPOJMPOBATH
JCUCTBYS TApTHEPA.
ILYVY/.

YMmeHue:

* OCYIICCTBIISTH
aHaJIn3 00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIICCTBISTH
CHHTE3 KaK
COCTaBJICHUE LIEJIOTO
M3 YacTeH.

P.YV].

YMenust:
1.0cymecTBIsTh
HTOTOBBIA H
MIOLLIATOBBIN KOHTPOJIb
10 pe3yibTary;

2. AeKBaTHO
BOCIIPUHHUMATh OLIEHKY
YVAUTES;

3. Pasnnyats crioco6 u
pe3ynbTat NeHCTBUs

§27

[pubop mns
orpesieNieHust
cocTaBa BO3Iyxa

27.

Bonopoa. ITonxyuenue Boopoaa. Mepbt
6e3omacHocTH IIpH paboTe ¢ BOAOPOIOM.
IIpoBepka Ha uucroty. I'pemyunii ras.

P

VYMeHue
XapaKTepru30BaTh
BOJIOPOJT KaK
XHUMHUYCCKUH DJICMEHT 1

Ymenue chopMUpoBaTh
YCTOWYIUBBINA yaeOHO-
MO3HABATEILHBIN UHTEPEC
K HOBBIM OOIIIMM

K.YVI.
Ymenune
CaMOCTOSITEIILHO
OpraHU30BBIBATH

§28

PeakTuBbI 1
XHMUYECKOE
obopynoBaHue




Jemoncmpayuonnsiii Ixcnepumenm Ne
9. «Ilonyuenue u codvupanue 6000pooa
6 n1aovopamopuu. Onvim Kasenouwia»

MPOCTOE BEILIECTBO,
pAacro3HaBaTh OMBITHHIM
MyTeM BOJOPOJ

crioco0aMm pelieHus 3a1au

yueOHOe
B3aUMOJICHCTBHE B
rpyrme.

ILYYA.

YmeHue
peoOpa30BHIBATH
HHPOpPMAITHIO m
OHOTO BHIA
JIpYyTOH.

P.YV.

YMeHue coOCTaBIsATh
TUTaH peIeHus

w

po0IEeMBI.

28. | Xumuueckue CBOIICTBA BOJIOpOZia. | YMEHHE COCTABIATh Pa3putne BHyTpeHHEH K.YVYI. §29 PeakTuBbl u
[Ipumenenwue. YpaBHCHHS PEAKIIUH, MO3UIIMH IKOJIHFHUKA HA 1. Ymenue: XHUMHUYECKOE
Jemoncmpavyuonnwiii 3kcnepumenm Ne XapaKTepU3yIOIIUX YPOBHE IIOJIOXKUTEABHOrO  * CTPOUTH IIOHATHBIC obopynoBanue
10. «Ilonyuenue 600opoda peakyueii | XMIMUYECKUE CBOWCTBA OTHOIIEHUS K LIKOJIIE, JUTs TapTHepa
aniomunua co cmecvlo cyibgpama medu | BOAOPOJA, HA3bIBATH MOHUMAHUS BBICKa3bIBaHHS,

U XJ10puda Hampusa» IPOXYKTHI peaKIInH HEOOXOIUMOCTH YUCHHUS Y4uTBIBalOIIHUE, 9TO
TP Hcnonb3oBanue ®opMHUpoBaHUE UHTEpeca  MAPTHEP 3HACT U
Jemoncmpayuonnstii 3xcnepumenm Ne | TPAKTHIECKHUX K IIpeAMETY BUJIMT, & 9TO HET,
11.3anumamensvHnule onvimol ¢ 11abopaTopHBIX pador, ¢ 3a71aBaThb BOIIPOCHL,
6000p000OM: lemaruias bankd, HCCJIOKHBIX * KOHTpOJIMpOBaTh
é3pulearouuecs ny3vipu, lemaroujue 9KCICPUMCHTOB IS ACHCTBHA ITapTHEPA.
MBLbHBLE WAPUKLL. JIOKa3aTeIbCTBA ILYY].
BBIJIBUTA€MBIX YMmenue:
MIPEINOJIOKEHUIH; * OCYLICCTBIIATH
ONHCaHKE Pe3yIbTATOB aHanu3 0ObEKTOB C
3THX paboT BBLIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB,;
* OCYIIIECTBIISTh
CUHTE3 KaK
COCTaBIICHHUE LIEJIOT0
W3 YacTeu.
P.YVY .
Ymenus:
1.0cy1uecTBasTh
WUTOTOBBIN U
OIIarOBBIA KOHTPOJIIb
O Pe3yJNbTaTy;
2. AnexkBaTHO
BOCIIPHHUAMATH OI[CHKY
YUUTEJIS,
3. Paznmmuats criocob u
pe3yIbTaT NeHCTBHS

29. | TecToBbIii KOHTPOJIb: «[IpaAKTHKYM MO YMeHue oBIaJeHus YMeHue olleHUTh CBOU K.YYI.

H3YYEeHHIO Ta30B: KHCJIOPOJIA H HaBBIKAMH KOHTPOJIS U y4eOHBIC TOCTHIKCHUS Ymenne
BOJA0POaA). OLICHKH CBOEH CaMOCTOSATCIIbHO




JIESTSIILHOCTH, YMEHHE
MIPEBUICTH BO3MOYKHBIE
MOCJIEICTBHSI CBOUX
JICUCTBHIA

OpraHU30BBIBATH
yaeOHoe JIeHCTBYE.
ILYYA.

YMmenue
peoOpa3oBEIBATh
HHPOPMAITHIO m
OJJHOTO BUJIA B
JPYTOil.

P.YY/I.

‘YMeHne cocTaBiIATh
IJIaH pelIeHus

po0IeMBI
Pa3zjen 3. TIpakTHKYM 110 H3y4YEHHIO CBOWCTB BOABI u pacTBopoB (5 u)
30. | Boxa. MeTopl onpeeieHus cocTaBa CobmopaeHue HOpM | 1.PasBuTue BHYTpEHHEN K.YVYI. §31, JlaTumK >7eKTpo-
BOJAbI - aHAJIU3 U CUHTE3. IIOBCACHUS B | IO3MIMH IIKOJbHUKA HA COBepH.IeHCTBOBaTB BOIIp. 1, TIPOBOJHOCTH,
P OKpYy Karouiei Cpelie, | ypOBHE IIOJIOKUATEIBLHOTO YMCHUEC 4,5, 1UQppoBOi
Jabopamopnustii onvim N 20. IIPaBUII 3I0POBOTO | OTHOILEHUS K IIKOJIE, J0roBapuBaTLCA U ctp.106 MUKPOCKOII
«Onpeoenenue 6000np06OOHOIL u | obpasa Ku3HH [IOHUMAaHUs HOPUXOAUTH K 001IIeMYy
OUCHUITUPOBAHHOIL 800bL» HEOOXOTUMOCTH YUCHHUS, pEeICHUIO B
BBIPAKEHHOTO B COBMECTHOH
npeoOaagaHuy yaeOHo- ACATEIILHOCTH
[M03HaBaTEILHBIX ILYY .
MOTHUBOB U q)OpMI/IPOBaTB yMeHI/Ie
Hpe;[nhoerH/I HpOBO}II/ITL CpaBHeHI/Ie
COILMAJIBHOTO CIIocoba u KJTaCCH(bI/IKaLII/IIO 110
OLICHKH 3HaHUU 3aJaHHBIM KPUTCPUIM
P.YV].
YMeHHe yIUTHIBATh
BBIJICTIEHHBIE
YYUTEIEM OPHEHTHPEI
JIEWCTBUS B
HOBOM y4eOHOM
MaTtepuasne B
COTPYTHHIECTBE C
yauTeNEM
31. | dusnyeckue U XUMUIECKUE CBOMCTBA VMeHue VuebHo-no3HaBarensHbli K.YV, §32, PeakTuBbl U
BOJIBL. XapaxkTepru30BaTh WHTEPEC K HOBOMY Vmenue: TECTBI, XUMHUYIECKOe
P CBOICTBa BOJIbI yueOHOMY MaTepuaiy 1 * CTPOWTB TOHSATHBIE ctp.109 | oGopynosanue

7 021.
OKpacka uHOuKamopoe é HellmpaibHou
cpeoe

Cpagsnenue npoo 600bi: 6000nP0OGOOHOI,
U3 20p00CK020 OMKPBLIMO20 8000eMdA.

(xumMm4ecKkue cBoiicTBa
OCHOBHBIX KJIACCOB
HEOPraHUIECKHUX
BEIICCTB),
B3aMMOJIEIICTBHE BOJIBI C
OCHOBHBIMH U
KHUCJIOTHBIMU OKCUJIaMU;
COCTaBJISITh YPaBHEHUS
XUMHYECKHUX PEaKIHid,
XapaKTEePHBIX I BOJBI

crioco0am pereHus
HOBOW 9aCTHOM 3a/1a4H;

JUls IapTHEpa
BBICKa3bIBAHUS,
YUUTBIBAIOIINE, YTO
NapTHEP 3HAET U
BHJINT, a YTO HET;

* 33]1aBaTh BONPOCHI;
* KOHTPOJIMPOBATh
JIeMCTBUS IapTHEPA
ILYY .

YmeHnue:

* OCYLUECTBIATh




aHaJIn3 0OBEKTOB C
BBIZICJICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
M3 JacTen

P.YVI.

YMmenus:
1.OcymecTBiATh
HUTOTOBBIA H
TMOIIArOBBIN KOHTPOJIh
0 Pe3yJbTaTy;

2. AnexBaTHO
BOCIIPUHUMATH OLICHKY

YUHTEIIS;
3. Pazmmuats criocod u
pe3ynbTat JeUCTBHSA
32. | Boma— pactBoputens. PacTBopbL VYMeHue naBath Passurne ciocoonoctr k- K.YV /L §33, Jartunk
TP OIPEIICIICHUC MOHATH CaMOOIICHKC Ha OCHOBEC 1. Ymenwe: Bomp. 5 + TEMIICpaTypPhI
Jabopamopnutii onvim Ne 23 pacTBOpPEI, BUBI KpUTEpUs YCIELUIHOCTH ¢ CTpOUTDH ITOHATHBIC TECTBI, TUTATUHOBBIN
«Hqueuue 3a6UCUMOCHIU pacTBOpPOB, CBOMCTBA y‘IC6HOfI NEATCIbHOCTH AJI1 DapTHEpa CTp. 113

PACMEOpUMOCIU 6eUeC6d OM
memnepamypu»

BOJIBI KaK PAaCTBOPUTEIIS;

BBICKA3bIBAHUS,
YUYUTHIBAIOIIHE, YTO
napTHEp 3HAET U
BHJIUT, 4 YTO HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOIMPOBATH
JIeHCTBUS apTHEpa.
ILYVY.

YMmeHue:

* OCYIIECTBISTH
aHaJIN3 00BEKTOB C
BBIJICTIEHAEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE LIEJIOTO
M3 YacTeH.

P.YV/.

VYMmenus:
1.0cy1ecTBsATH
UTOTOBBIN U
TIOIIArOBBIA KOHTPOIIh
10 pe3ynbTary;

2. AileKkBaTHO




BOCIIpMHUMATh OUCHKY

YUUTENS;
3. PaznuuaTth ciocob u
pe3yJbTaT JeHCTBUS
33. | Hacermennsie 5§ HeHacblnleHHsle | IIpencrasieHue o 1.Pazsurue Buytperneit K.YV §34, Ludporoii
pacTBOPHI. CYITHOCTH IIpo1ecca MO3UINH IIKOJbHUKA Ha Ymenue Borp. 4, MHKPOCKOIT
P TIOJTyYCHHSI KPUCTAIIIIOB YPOBHE IOJIOKHUTENLHOTO  CaMOCTOSATENILHO 5, c1p.
Jlabopamopuuiit onvim Ne 13 pacTBOPOB COJIEH OTHOILIEHUS K IIKOJIE, OpraHu30BbIBATh 11
24.«Habniooenue 3a pocmom Iloxa3aTh 3aBHCHUMOCTH MMOHUMAaHU y'{e6Hoe .
Kpucmannoe» PacTBOPUMOCTH OT HEOOXOTUMOCTH YUCHHUS, B3aMMOJICHCTBUC B
TeMIIEPaTypbl BBIPa)KEHHOI'O B TpyIe.
npeobnasaHuy yaeOHo- ILYY.
[I03HABATENBHBIX Ymenue
MOTHBOB U peoOpa3oBEIBaTh
MPEIIOYTEHUU HHPOPMAITHIO 3
COLMAIBHOTO criocoba OJTHOTO BUZA B
OLICHKH 3HaHUi; JpYyTOH.
2.®opMupoBaHUe P.YVA.
BBIP@)KCHHOM YCTONUYMBOM Y MEHHE COCTABIIATh
yueOHO-TI03HaBaTEeIbHOM IJIaH PEUICHUs
MOTHBALIMY YUECHHUS. npoOJIeMBI.
34. | Jlabopamopuutii onvim No 25. | ChopmupoBars nonsatuss | dopmupoBanue K.YY/. §34 JlaT4uk
«llepecoluennviit pacmeop» «pa30aBIeHHBII BbIp)KEeHHOH ycToiunBoii  COBEpIIECHCTBOBATH MOBTOp., | TEMIIEPaTypbl
pacTBop», yueOHO-TI03HaBaTeIbHOM yMeHHe samaun 7, | IUTATHHOBBIH
«HACHIIICHHBIN PAaCTBOPY», | MOTHUBAIMH yYEHHUS. JIOTOBapHUBAThECS U 8,9+
«HepeCLIH_[eHHI:Jﬁ MpUXOJUTH K 06H_IeMy TECTHI,
pactBop» peIIeHHIO B crp. 117
COBMECTHOH
JeATeIbHOCTU
ILYY.

dopmupoBaTh yMEHHUE
MIPOBOANTH CPAaBHEHHUE
U Ki1acCU(UKALHMIO T10
3aJlaHHBIM KPHUTEPUSIM
P.YY].

YMeHue yuuTslBaTh
BBIJIEJICHHBIE
YUYHUTEJIEM OPUEHTHPBI
JeicTBus B

HOBOM y4eOHOM
Marepuale B
COTPY/IHMYECTBE C
yuHTeaeMm




BBenenue B Kypc «IKcrniepuMeHTAJIbHAs XUMHD (2 1)

1. Beoonwtit uncmpykmasic no Th Hatb MIOHATHE o | 1.MoTuBamus K. YVA. TexHnka
XUMUS — HAyKa SKCIIEpUMEHTAIbHASL. npeaMere XMMHH. | Hay4deHHs 1. Pazpemenue 6e30MacHOCTH B
P CdopmupoBats TIpeAMETY koH(pIMKTA KaOWHEeTe
Jemoncmpayuonnotii onvim Ne 1. | NepBOHAYAIbHbIC XUMHAS 2.YupasneHne XAMHH [ICHTpa
O3naKkomieHue ¢ ﬂaﬂgpamopnbm NpeACTaBICHUS: 2.Pa3BuBarth IMOBEACHUEM ITapTHEPaA «Touxka Pocray.
060py003auuem; npuémol oezonacHoil a) O BCIIECTBE, a TAKXKE O | YyBCTBO ILYV]. 3HAaKOMCTBO C
pabombst ¢ HuM. NPOCTBIX M CIOXKHBIX | TOPAOCTH 3a 1. @opmupoBaHue 00opyaoBaHHUEM

BEIIICCTBAX; POCCHIACKYIO MO3HABATENbHOM LIEIH
0) HayaTb (OPMHPOBATH | XUMHUUYECKYIO e  CumMBOIBI
YMEHHE XapaKTepPH30BaTh | HAyKy XUMHIECKHX
BEIIIECTBA, UCTIONB3YS st | 3.HpaBcTBeHHO- 3JIEMEHTOB
9TOro ux (U3UUYECKHE | STHYECKOE o  XumHyeckue
CBOIICTBA. OLICHUBAHHE bopmybI
e  TepmuHbl
e Anpammsu
CHHTE3
P.YVY/.
1.Ilenenomaranue u
TUIAHUPOBAHUE.

2, BxoaHoe TecTUPOBaHHUE O
TECOPETUIECCKHUM U
NPaKTHYECKUM 3HAHUAM 3a 8
KJIacC

Pa3jien 1. MHorooopasue XuMu4ecKMX peakiuii B IKCNePUMEHTAIbHONH xumuu (154)
Tema 1. Xumuuecxue peaxyuu (6 u)

3. | Ilpaxmuueckan paboma Ne 1 ‘YMeHue 1osib30BaThCst PasBuBarh PerynsiruBHbIE: Jlatank
«IIpasuna mexnuxku 6e3onacnocmu HarpeBaTeIbHBIMU yMeHHs OCYIIECTBISAIOT TeMIepaTyphl
npu padome ¢ 1a60OpamopHviM npudopamu OLIEHUBATH HOIIArOBBIA KOHTPOIIb (Tepmormap-
obopyoosanuem.H3yuenue cmpoenus CHTYALIMIO I 110 Pe3y/IbTaTy Hb i)
niamenu» OIIEpPaTHBHO IHo3HaBaTe/IbHBIC: i

CTIIMPTOBKA




MIPUHUMATb Ctpost peueBoe
peleHue, BBICKa3bIBaHUE B
HaXOAUTh YCTHOM U MUCbMEHHOM
aJICKBaTHBIC bopme
CIIOCOOBI KoMMyHHKaTUBHBIe:
B3aUMOZEHCTBA  YUYHTHIBAIOT pa3HbIe
sqC MHEHHS U CTPEMSATCS K
OTHOKJIACCHHKA  KOOPAWHALINU
MH BO BpeMsi Pa3NMUYHBIX O3UINH B
MIPOBEICHNUS COTPYTHUIECTBE
NIPAKTHYECKON
padoTHL
OBP B 3kcniepuMeHTaILHON 3HaTh onpe/eneHus dopmuposate  Ilo3HaBaTelbHbIE: §1, JlaTaux
UMUK OKUCJIUTEIJILHO- MOTMBaLMIO K BEIOMPAIOT OCHOBAHHUS U TCMIICPATyphl
JIaﬂopamopubtﬁ onvim ./V;” 1 BOCCTaHOBUTEIILHON ueneHanpasneH KpUTEPUHU IJIA IUIATUHOBBIH
peaKuuu, OKMCIIMTEIIA, _ KﬂaCCI/I(bI/IKaHI/II/I
«H3y ‘fe””e peaxkuuu g3au- BOCCTaHOBHTEIS. YMETh HOiA peaxmii
MOO0elicmeus cyibhuma HAMPUA € | ypasHUBATH HostasaTenso  TPCOOPA3OBBIBATH
nEPOKCUOOM 6000P00A» OKHCIIMTENIBHO- i MHGOPMALIHIO U3
BOCCTaHOBHTEJIbHBIC OJIHOTO BHJIA B APYTOil
peaxkuyu, pa3bIACHATH AEATENbHOCTH, W BEIGHPATH /115 CE0s
MIPOIICCCHI OKUCICHUS U OCO3HaHHOE, y106HYI0 hopMy
BOCCTaHOBJICHHS, yBasKuTe/bHOE (bexcammm
TIPUBOUTH TIPHIMEPHI n
OKHCITUTEITHHO- no6poskenatensb MPC/ICTABICHHA
BOCCTAHOBHTEIBHBIX Hoe uH(opMaLIn
peakiuii. PeryJisiTuBHBIE:
OTHOLIEHNE K BBIIBUTAIOT BEPCUH
apyromy pereHus MpooIeMBl,
YenoBeKy, ero 0CO3HaBaTh KOHCUHBII
MHEHWUIo, pe3yabTar
MWPOBO33PEHU KomvmyHnukaTuBHbIE:
0. OTCTaMBAaTh CBOO TOUKY
3peHMUsL, IPUBOIUTH
apTyMEHTEI,
MTOJITBEPIKIAs UX
(haxramu
pa3nuyaTh B yCTHOM
peYu MHEHHE,
JIOKa3aTejIbCTBa,
THITOTE3bI, TCOPHU
TemmoBoii 23 heKT XUMUIECKUX 3HaTh 3 DopMHUPOBATH PeryasTuBHbIe: §2 JlaTauk
pe akiuii. TToHATHE 00 DK30- U KJIaCCU(PHUKAIOHHBIN LEJIOCTHOE BBIJIBUTAIOT BEPCHUU TeMHepaTypj)I
MIPU3HAK MHPOBO33PEHHE,  penIeHus MpoGIEMBI, IJIATHHOBBII
OHAOTCPMUUCCKUX PCAKIUAX. .
4 TEPMOXUMHUYCCKHX COOTBETCTBYIONI  OCO3HABATH KOHEYHBIN
Hemoncmpayuonnwiii onvim Ne peaxiuit. [ToHUMaTH e pesyIbTaT
ZHPWWPM 9K30- U 3HAYECHUE TEPMUHOB! COBPEMEHHOMY TTo3HaBaTeIbHbIC:
IHOOMEPMUYECKUX DEAKYU. TeTIOBOH 3P PeKT YPOBHIO BBIOUPAIOT OCHOBAHHS U




Jlemoncmpayuounstit onvtm Ne 3 XMMHUYECKO peakuunu, pa3BUTHA KPUTEPUH AJIst
«Tennoeoiu 3¢¢e,{m TCPMOXUMHYICCKOEC HayKH. Knaccmbnxaunn
pacmeopenus eulecme é 600e» YPABHCHHUC pCaKIiny, peaxumit
9K30- U peoOpa3oBHIBATH
SHJOTEPMHYECKHE nH}poOpMaNHIo U3
peakuuu. YMeThb OJIHOTO BUJIa B IPYTOH
3aIMCHIBATH 1 BBIOWpATh ISl ce0st
TEPMOXIMHUIECKHE ynobuyro hopmy
YpaBHEHUs PEaKkLUi 1 ¢buxcanuu
BBIYHCIIATH KOJIMYECTBO TIPEICTABICHUS
TEIIOTHI 110 nuHpOpMALHU
TEPMOXUMUYECKOMY
YPaBHEHHIO PEAKLIHH.
CKOpPOCTb XUMUYECKHX 3HaTh ompeeneHe DopMupoBaTH PeryasiTuBHbIe: §3 Hatuuk pH
peaKii CKOPOCTH XHMUYECKOH MOTHBALUIO K CaMOCTOATEIBHO
. peakuuu u eé LEJICHANPAaBICH  OOHAPYXHUBAIOT U
Hemon cme AUUOHHbIU Onblm MV 3aBUCUMOCTb OT YCIIOBUM | HOH (dhopmymupyOT
4B3awwo@eycmeue YurKa ¢ consnou [POTEKAHUS PEAKIIUH. [O3HABATENBHON  MpoOieMy.
u yKCyCHOIf Kucromamu. ITonnmars 3HaueHNE JIeITEITLHOCTH, Ilo3HaBaTebHbBIC:
B3awwodeucm8uevepaHyﬂupoeaHH(zzo TEPMUHOB «KaTaJIMU3aTOP», | OCO3HAHHOE, BBISBIIAIOT IIPUYMHBI U
YUHKG U YUHKOBOU NbLIU C CONAROU KHHTHOUTODY, YBOKHUTENBHOE M CJIEICTBUS SIBJICHUIA,
Kucromoii. Bzaumooeticmeue oxcuoa «pepmeHTBD. IOOpOKENaTeNb  CTPOST JOTUYECKUE
meou(Il) ¢ cepuoti Kucromot pasHot HO paccysKIeHus,
KOHYEHMPAayuu npu PasHvIx YCTaHABINBAIOT
memMnepamypax. TPHYHHHO —
JlabopamopHnutit onvim No 2 CJIe[ICTBEHHbIE CBA3H
«HU3menenue pH 6 xo0e KoMMyHHKATHBHBIE:
OKUC/ITUMENbHO-60CCMANO- YUHTBIBAIOT pasHbIC
6UMEJ/IbHbBIX peakuuﬁ» MHCHH 1 CTPEMATCA K
KOOPIHMHALIMA
pa3iMUYHBIX MO3UIUH B
COTPYIHHYECTBE,
(dhopmymupyOT
COOCTBEHHOE MHEHHE U
TIO3HLIHIO
Ilpakmuueckaa paboma Ne 2. YMeTh onpenensiTs, Kak PazpuBath PerynsiTuBHbie: JaTunk
H3yuenue enuanus ycnoeuii N3MEHUTCS CKOPOCTh YMEHUS OcymeCTBJIﬂ}OT HaIpsHKEHUS
0 . peaKuuu 1oJ| BIUsSHUEM OLICHUBATh TIOIIAroBbIA KOHTPOITh
npoeeodenusn xfuuu yeckoiu pa3THUHBIX (AKTOPOB cHTyano u 1o pesysbTaTy
peaxyuu na eé ckopocme. Th OTIEPATHBHO IMo3naBaTeabHbIE:
TP HOPHHUMATh Crpost peueBoe
Jlabopamopnutii onvim Ne 3 pelieHue, BBICKA3bIBAHHC B
«CpasnumensHas xapakme- HaXO/INTh YCTHOH 1 TUCbMEHHOU
PUCMUKA 60CCHAHOGUMEIHOTL a/ICKBATHBIC bopwe
CIIOCOOBI KoMMyHHMKaTHBHBIE:
CROCOOHOCMU Memanioe» N
B3aUMO/ICHCTBH YuuTHIBAIOT pa3HbIe
qc MHEHUS M CTPEMSITCS K




OJTHOKJIACCHUKA  KOOPAMHAIIUU
MH BO BpeMs Pa3INYHBIX O3UIIUHN B
MPOBEACHUS COTPYAHUYECTBE
MIPaKTUUECKOIT
paboTHL
Ionrotoska k [ MA 1.3akperuieHre 3HAaHUH U 1. YMenue K.YVI.
MPAaKTUYCCKHX, OPHEHTHPOBATHEC  YMmeHHE
PACYCTHBIX HABBIKOB Y- s Ha CaMOCTOATENBHO
csl. NOHMMAHHUC OPraHU30BbLIBATH
2.YMeHue pemaThb NPUYHH YCIIeXa  yyeGHOE
THUIIOBBIC IPUMEPBIL B y‘-Ie6HOI7I B3aUMOJCUCTBUE B
KOHTPOJIFHO- JIeSITeTTHHOCTH rpyme
HU3MEPUTENBHBIX ILYVY/.
MaTepuasIoB YMmenue:
* OCYIIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICIICHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;
* OCYUIECTBIISTH CHHTE3
KaK COCTaBJICHHE
LIEJIOT0 U3 YacTei.
P.YVY/.
Ymenus:
1.0cymecTBasATh
WUTOTOBBIN U
[OLIAroBbIi KOHTPOJIb
0 Pe3yNbTaTy;
2. AexBaTHO
BOCIIPHHUMATh OL[CHKY
YIUTETIS,
3. Paznuuath criocob u
pe3yIbTaT JCHCTBUSL
Tema 2. dnekmponumuueckas ouccoyuavus (7 u)
QHGK’I’pOHI/ITI/IT-IGCKaﬂ 3HaTh ONpeneNeHus ®dopMupoBaTh PeryasitruBHble: §6 JlaTumk
JMCCOLMAIIIS — FIIABHOE MOHATUH «AJIEKTPOITUTY, OTBETCTBEHHOE CTaBAT y4eOHYIO 3JIEKTPO-
YCJIOBHUE MPOTEKAHUS PEAKINil B (HEHICKTPOTHT, OTHOMICHHE K 3aAatY, ONPEACIAIOT HIPOBOAHOCTH
«QIICKTPOIUTUICCKAS YUYCHHIO, MOCJIEI0BATEIILEHOCTD
pacTBoOpax. JUCCOLHAIHsY. Y METh FOTOBHOCTB U IPOMEXKYTOUHBIX LieJIeit
Hemoncmpayuonnwiii onsim WITKOCTPUPOBATH CIIOCOGHOCTE K~ ¢ y4eTOM KOHKPETHOTO
Ned Hcnovimanue pacmeopos éewgecms MPUMEPAMHU U3yUCHHBIC CaMOPAa3BUTHUIO pesyJbTara,
HA INEKMPULECKYTO0 NPOBOOUMOCHLb. MTOHATHUS B OOBSICHATH u COCTaBJIAIOT IUIAH U
Jlsuoicenie uOHO8 8 DNEKMPUYECKOM MIPUYHHY €aMo0o0pa3oBaH  aIrOPMTM AEHCTBHI
norne. 3JIEKTPOIIPOBOAHOCTH nto. Pa3BuBaTh Mo3HaBaTebHbIE:
BOJIHBIX PACTBOPOB KOMMYHHKATHBH  CaMOCTOSTEIIFHO
Hemoncmpayuonnwtii onvtm No5 COJICH, KHCIIOT 1 yio BBIZICIISIOT
eNIoYei. KOMIIETEHTHOCT  (hOPMYJIUPYIOT




«Inexkmponumul u

b, YMEHUE

MO3HABATENBHYIO 11EJTh,
HCTONB3Ys 001Ine

HeINeKmpoaumosl» YBAKATh HHYIO
TOUKY 3pCHHUS MIPUEMBI PELICHUs
pu 3a1a4
00CyXICHUH KoMmyHuKaTHBHBIE:
TIPOOIEMBL. KonTtpons u oneHka
JICUCTBUN NTapTHEpa
10.| DnekTponuTHIecKas 3HaTh OnpeeneHus dopMupoBaTh PeryasitTuBHbIC: §7 PeaktuBsl u
JIMCCOLHAIIS KACIIOT , IIEJTOYeit TIOHATHH «KUCIIOTa, OTBETCTBEHHOE CTaBAT y4eOHYIO XUMHYECKOE
H CcOJIeii. «OCHOBAHUE», «COJIb» C OTHOILIIEHUE K 3a7a4y, OlpeaC/IsII0T obopynoBaHne
TOYKHU 3PEHHS TEOPUU YYEHHIO, NOCIE0BATEIBHOCTD PeaktuBsl u
3IEKTPOIUTUIECKOI TOTOBHOCTb U MIPOMEXKYTOUHBIX LIENIEH XUMHYECKOE
JUccolMaluy. YMeTb CIIOCOOHOCTh K C y4€TOM KOHKPETHOT'O obopynoBaHue
OOBSICHATH 00IIINE CaMOpa3BUTHIO pesynbTara,
CBOWCTBA KHCIJIOTHBIX u COCTABJIAIOT IUIaH U
HILEI0YHBIX PAaCTBOPOB caMo00pa3oBaH ITOPUTM ACHCTBUI
HaJIM4YUEM B HUX HOHOB HIO. Ilo3naBarebHbIE:
BOJOPOJia U THIAPOKCHUI- CaMOCTOSITENILHO
HOHOB COOTBETCTBEHHO, a BBIICTISIIOT
TaK)XE COCTaBIIAThH (dhopmymupyOT
ypaBHEHHSA MIO3HABATEJIFHYIO IIETIh,
3JEKTPOIUTUIECKON HCTIONB3YS 00IIHe
JUCCOLMAINY KHUCTIOT, HpUEMBI PEIICHUS
OCHOBAaHUHM M COJIEM. 3a1a4
KoMMyHHMKaTUBHbIE:
KouTpons u onenka
JiecTBUI napTHEpa
11.| CunbHble U ciiabble 3HaTh ONpeeNeHHs dopmupoBath PeryisTHBHBIE: §8 JlaTuuk
31 CKTp OJTATHL. MMOHATUH «CTel'[eHI)v OTBECTCTBCHHOC CTaBsAT yqe6Hy}() QJICKTPO-
Jlabopamopmnutii onvim Ne 4 JNCKIPOMITIICCROR OTHOTICHHE K 3ajiady, OHpeICIAIOT FIPOBOAHOCTH
JIVICCOLIMALIUM», «CHJIBHBIE | YUEHHIO, MOCJIe10BaTEIbHOCTD
«Cunovnvie u cnabvie rnekx- MEKTPOITHTED, FOTOBHOCTD 1 N ——
mpoaumal) «C1a0BIEDTIEKTPOTUTBI. CIOCOOHOCTH K C Y4E€TOM KOHKPETHOIO
[Nonumats pasHuiy CaMOPAa3BUTHUIO pe3yJibTara,
MCEXKAYy CHJIIbHBIMH U u COCTAaBJIAIOT IJIAH U
CIIaOBIMU AIICKTPOTUTAMHA caMo00pa3oBaH AITOPHUTM JIEHCTBHA
HIO. Ilo3naBare/bHbIC:
CaMOCTOSITENTHHO
BBIJICIISIOT
(dopmymupyIOT

MTO3HABATENBHYIO IIETIb,
HCTONB3Ys 001Ine
TIPUEMBbI PEeLIeHHS
3ama4
KoMMyHMKaTHBHBIE:
KonTtpons u ouienka
JeicTBuil mapTHepa




12.| Peakimu moHHOrO oOMeEHA. 3HaTh OlpeaesIeHUe dopMHUPOBATH ITo3naBaTebLHbIE: §9 JlaTunk
JlaGopamopuuiii onvim Ne 5 peakuuit FOHHOTO OOMEHa, | MHUPOBO33pEHHE,  CAMOCTOATEIBHO JIEKTPO-
«Biaumodeiicmeue 2u Op oKxcuoa YCJIOBHS UX NPOTECKaHUS. COOTBETCTBYIOIIL BBIACIIAIOT HpOBOIIHOCTIf,
dapus c ceproil Kuciomoi» YMeTh COCTaBIATE. ee bopmympytor no3aTop 00bEMa
TMoarorosxka k TUA TIOJIHBIE ¥ COKPALEHHBIE COBPEMEHHOMY HO3HABATEJIBHYIO LCIIB, KUAKOCTH, OF0-
HOHHBIE ypaBHEHUS YPOBHIO HCIIOJIB3Ysl 00LIKe peTka
HEOOpaTHUMBIX PEaKIWil W | pa3BUTHUA [IPUEMBI PELIEHUS
Pa3bACHATh MXCYIIHOCTh, | HAYKH, 3a1a4
NIPUBOJUTE IPUMEPHI KOMMYHUKaTUBH KoMMyHuUKAaTHBHBIE:
peakuuii MOHHOTO YIO KonTpons u onieHka
oOMeHa, UIyIUX JI0 KOMIIETEHTHOCT  JEWCTBUIl mapTHepa
KOHIIa. b U YBa)XXCHUE
K MTHOM TOYKe
3peHus TMpU
00CYXICHUHT
pe3yibTaToB
BBITTOJTHEHHO M
paboThL.
13.| Peakuuu noHHoro ooMeHa. YMeTb NpUMEHSTH Pa3BuBath PerynstuBHbie: MOBTOPHUTH | JlaTumk
JlaGopamopnbviii onvim Ne6Peaxyuy | TCOPETUIECKHE 3HAHNS YMEHUS OCyLuCCTBJ}SHOT §9 3IEKTPO-
obmena Menc 0y pacmeopamu Ha NMpaKTHUKe, OOBSACHSATD OLICHUBAThH MOIIaroBLIM KOHTPOIb TIPOBOAHOCTH
INEKMPOIUMO8. pe3ynbTaThl IPOBOJUMBIX | CUTYaLUIO U 10 pe3ynbTary
Jabopamopnwiii  onim  Ne T OTIBITOB, XapaKTEPU30BaTh | OMEPATUBHO IMo3HaBaTeIbLHbBIE:
«OBpazosanue coneii ammonuny yCJIOBI/ISE MPOTEKaHUS MIPUHUMATD CrposT peueBoe
1 THA peakuuii B pacTBOpax peuieHue, BBICKASBIBAHNE B 5
OATOTOBKA K 3JIEKTPOJIUTOB JI0 KOHIIA. | HaXOJUTh YCTHOW U MHCbMEHHOM
aJIcKBaTHbIE dhopme
CHOCOOBI KoMMyHHMKaTUBHbIE:
B3aUMOJIEHCTBY  YUUTHIBAIOT Pa3HbIE
ac MHCHHS U CTPEMSATCS K
OJTHOKJIACCHUKA  KOOPIMHALIUH
MH BO BpEMA pa3IMYHBIX TO3ULIUI B
MIPOBEACHUS COTPYJAHUYECTBE
MPAKTHYECKON
paboThL.
14.| Ilpakmuueckas padoma Ne3.| YMETb OCYWECTBIATH dopMHUpOBaTH PeryasiruBHbI€: Peaktussl u
«Pewenue XUMHUYECKUE OIBITHI HA MHPOBO33pEHHE,  CTaBAT YUCOHYIO XAMHYECKOC
0 3HaHHME KAYECTBEHHBIX COOTBETCTBYIONI  3371ady, OMPEAEISIOT oGopynoBaHue
IKcnepumenmdailbHblX 3a0ad Ha PEAKINHIT; COCTABIIATH ce 10/ TOBATETBHOCTD
onpedenenue  KAMUOHOE U | 1oye i coxpaménmsie | cOBpEMEHHOMy — TPOMEKYTOUHBIX E/eii
anuonoe»Th HWOHHBIE YPaBHEHUS YPOBHIO C YY€TOM KOHKPETHOI' O
HEOOPAaTHUMBIX PEaKIMH U | pa3BUTHUSA pesyJipbTara,
Pa3bsCHATH MX CYHIHOCTb. | HayKH, COCTaBJIAIOT IUJIaH 1
XapaKkTepu30BaTh KOMMYHHKATHBH ~ AITOPHUTM ACHCTBHi
YCJIOBUSI TEYECHHUS yIO ITo3naBarebLHBIE:
peakuii, UAYIUX 10 KOMIIETEHTHOCT ~ CaMOCTOATCIIBHO
BBIICIISIIOT

KOHIIa, B PacTBOpax

b W YBaXCHHUE




NIEKTPOIIUTOB. K UHOHU TOUKe (dopMynupyroT
3peHus npu MI03HABATENbHYIO LEJIb,
00CyXJICHUH UCIIONB3Ysl 001IHe
pe3ynbTaToB MIPUEMBI PELICHUS
BBINOJTHEHHO 3a1a4
padoTHL KoMMmyHHKaTHBHBIE:
KoHnTpons u onienka
JICUCTBUN NTapTHEpa
15.| Tuopoaus coneil. 3HaTh omnpeneneHne DopMupoBaTH PeryasiTuBHble: § 10 PeaxTuBbl 1
Ioaroroska k TUA TUIPOJIM3a COJIEH. YMETh | OTBETCTBEHHOE BHOCSIT HEOOXOAUMBIE XUMHYCCKOC
OIIPEAEIATh XapaKTep OTHOIIEHHE K KOPPEKTHBEHI B JICHCTBUE 000pyI0BaHuE
Cpelbl PacTBOPOB conleil | yueHHIo, MOCJIe €T0 3aBEPIICHUS
II0 UX COCTaBy. TOTOBHOCTb U Ha OCHOBE €r0 1 yuera
CIIOCOOHOCTh K XapakTepa CAENaHHBIX
CaMOpPa3BUTHIO OLINOOK.
U ITo3naBaTenbHbIC:
caMoo0pa3oBaH  CTPOSIT pe4eBoe
HIO0. BBICKa3bIBaHHUE B yCTHOU
1 IICBMEHHOH (opme
KoMMmyHMKaTHBHBIE:
KOHTPOJIUPYIOT
JIEUCTBUS TApTHEPA
16.| Ilpakmuueckas paboma Ned. YMeTh NpUMEHATH Pa3BuBarh PeryasiruBHble: IToBTOpUTE PeakTuBbl 1
Pewienue TEOPETHIECKUE 3HAHMS YMEHHS OcymecTBIAIOT J100) XAMHYECKOE
IKCHEPUMEHMATBHBIX 3a0aY no Ha IIPAaKTHUKE, OOBACHATH OLICHUBATh TOMIArOBbIN KOHTPOITh yueOHHUKY | obopynoBaHHe
pe3yabTaThl MPOBOIUMEIX | CHTYallHIO U 0 pe3yNbTaTy Marepua
meme «neKmponumuteckasn OIIBITOB, XapAKTEPU30BATh | ONEPATUBHO IMo3HaBaTebHBIE: rnagel |l
ouccouyuayun». Th YCIIOBHS IPOTEKAHUS MIPUHAMATh CrposT peueBoe
peaknuii B pacTBopax pelieHue, BBICKA3bIBaHHE B
JIEKTPOJIMTOB 110 KOHIA. | HAaXOIUTh YCTHOW ¥ MUCHMEHHON
aJIeKBaTHBIC ¢bopme
CTIOCOOBI KoMMyHuKaTHBHBIE:
B3aMMOZCHCTBH  YUUTHIBAIOT Pa3HbIC
ic MHEHUS ¥ CTPEMSITCS K
OJJHOKJIACCHUKA  KOOPJUHAIINU
MH BO BpeMs Pa3JINYHbBIX TO3UINH B
MIPOBEICHUS COTPY/IHUYECTBE
MIPAKTHYECKON
padoTHL
17.| TecTOBBIi KOHTPOJIbNO YMeTh UCNONb30BaTh ®dopmupoBaTh PerynsituBHbIC: [ToBTOpHUTH|
pazdeny «Muoroodpasue MproOpEeTEHHBIE 3HAHNUA. | OTBETCTBEHHOE OCYIIECTBIISIOT § 1o
- OTHOIIIEHHE K MOIIArOBBIN U UTOTOBBIN y4EOHHKY
XUMHYECKHX peaKIl“I/II/I B yueHo, KOHTPOIT 10 Pe3ybTATY. MaTepuan
IKCIIEPUMECHTAJIBHOU XUMUN> TOTOBHOCTD U IJIaBbI

CIIOCOOHOCTD K
CaMOpPa3BUTHIO
u




camoo0OpazoBaH
Hio.

Pa3nen 2. [IpakTHKYM 10 M3Y4Ye€HHIO CBOICTB MPOCTHIX BElIECTB: HEMETAJJIOB U METAJLIOB, UX coequHeHuit (174)
Tema 3. Ceoticmea zanozenos(s u)

18.| TanoreHsl: Gpu3HuecKue U 3HaTh 3aKOHOMEPHOCTH ®opmupoBaTh PeryasiTuBHbIE: § 12 PeakTuBBI N1
XHUMHIYeCKHe CBOMCTRBA U3MEHCHUSI CBOMCTB LEJIOCTHOE 11 HuaHpr}OT CBOU XAMHYCCKOC
ﬂemoncmpauuonnbtﬁ onvim N6 2§IGMCHTOB B A Trpynmnax. MHUPOBO33PEHUE, IICUCTBUA B c]35131/1 C 3 06opy)10BaHHe
Dusuueckue c6oUCMBEa 2an02eHO8. MCTb JlaBath COOTBETCTBYIONL  MOCTABICHHOH 3a11ateH
Jlabopamopnuwtii onvim XapaKTepHCTHIY e YCTOBHAMHU €€ PCILICHHA
N SJIEMEHTOB-TAJIOTEHOB II0 | COBPEMEHHOMY Io3HaBaTeIbHBIE:
Ne8Pacnosnasanue conanoii KUCTOMBL, | 1o 110 r0sKeHHIO B YPOBHIO CrapsT H hopMyTHpYIOT
X20pU008, 6POMUO08, UOOUAO0E U HOOd. TepHOMYECKOii TAGNHIE | pasBUTHA L/ 1 IPOGIeMBI ypoKa
P U CTPOCHUIO aTOMOB. HAYKH. KoMMyHHKATHBHBIE:
AJIEKBaTHO
HCTIONB3YIOT PeUCBBIC
Cpe/CcTBa JIJIst
3¢ PEeKTUBHOTO
peteHus
KOMMYHHUKATUBHBIX
3aga4 JIMUHOCTHDBIE:
Pa3BuBaroT oco3HaHHOE
OTHOIIICHHE K CBOUM
COOCTBEHHBIM
MOCTYTKaM
19.| Xnop. CaoiictBa H 3HaTh CBOWCTBA XJIOpa DOpMHUPOBATH PeryasTuBHbIe: § 13 Anmnapat st
NpUMeHeHHe  XJI0pa KaK IPOCTOTO BEUIECTBA. | IIEJIOCTHOE Pasnmuuaror 01:1,0006 " MIPOBEICHUS XU-
TP VYMeThb cOCTaBIISTh U MHUPOBO33pPEHUC, pe3yabTaT JeHUCTBUA MHYCCKHUX IIPO-
. 00BICHATE C TOUKHU COOTBETCTBYIOII  [lo3HaBaTelbHbIE; nieccoB (AITXP)
Hemoncmpayuonnsiii onvim Ne 7 T — ce Biiazetor oM
«H3yuenue gusuueckux u BOCCTAHOBIICHHS COBPEMEHHOMY  [PHEMOM peIIeHHs
XUMUYUECKUX C60UCHE XT1I0PQ) ypaBHEHHUs peakLuid, YPOBHIO 3aj1au
XapakTCPU3YOLINX pasBUTHA KoMMyHMKaTHBHbIE:
XUMHUUYECKHE CBOUCTBA HayKH. JloroBapuBaroTCst 0
XJIopa. COBMECTHOH
JESTSIILHOCTH, TIPHUXOIS
K 00IIEeMy PEeNIeHHIO
20.| Coenunenus rajgoreHos. 3HaTh C10CO0 HoMyYeHus: | BocnuThiBaTh Tlo3HaBaTebHbIE: §14 PeakTuBbI 1
XJ10pOBOJIOPOSL. xn<6)p0}30110p0)1a B POCCHNCKYTO Bnazetot oOrmmm XIgMqucxoe
Jemoncmpayuonnstii onvim Ne8 g263paT0pHH 1 ymeTh TPAMCIAHCKYIO  MPHEMOM PEIICHHUS 327124 00OpyAOBAHHC
Ilonyuenue xnopoeooopoda u 6paTB ero g v HACHTIAHOCTL: Kommynurarususie:
pacmeopentie 20 & sooe. npoOUpKy, KoOy. YMETh | maTproTH3M, JIOFOBapI/IBfl}OTC}I 0
XapaKTepUu30BaTh JII000Bb U COBMECTHOM
TP CBOMCTBa XJIOPOBOJOPOAA. | yBaKEHHE K JESITETbHOCTH, IPUXOISAT
OteuecTny, K 00IIeMy pemeHHro.
YyBCTBO PeryasiTuBHbIE:

TrOpJOCTH 3a

[Tnanupyrot cBou




OTEYECTBEHHYIO
HayKy.

NIEHCTBHS B
COOTBETCTBHUH C
MOCTAaBJICHHOM 3amaueii u
YCIIOBUSIMU €€

peanuzanun
21.| IlIpakmuueckasn paooma No 5. 3HaTh 00mKeE U PasBuBats PeryasituBnbie: Iloropu | PeakTuBbI N
Ionyuenue consanoii Kuciomot HUHIUBHUTyalbHbIE YMEHHUS OcymecTBISIIOT Tb § 12- XAMHYECKOe
. CBOMWCTBA COJITHOU OLICHUBATh MOIIAarOBBIH KOHTPOJIb 15 obopynoBaHue
u uzyuenue ee ceovicme. Th
KHUCJIOTBL. YMETh CUTYallUIO U TI0 pe3yIbTaTy
P OTIMYaTh COJISTHYIO OIEPaTUBHO ITo3naBaTebHBIC:
KHUCJIOTY U €€ COJH OT MIPUHAMATD CtposT peueBoe
JOPYTHX KHCIIOT M COJIEH. pelnieHue, BBICKa3bIBaHHUE B
YMeTh npuMeHsTh HaXOJIUThb YCTHOM U MUCHMEHHOU
TEOPETHUECKHE 3HAHUS aJIeKBaTHBIC dopme
Ha MIPaKTHKE, OOBSICHATD CIIOCOOBI KomMMmyHHKaTHBHBIE:
pe3yIbTaThl IPOBOAUMBIX | B3aUMOJCHCTBH  YYHTHIBAIOT Pa3HEIE
OIIBITOB, XapaKTEPHU30BaTh | 5 C MHEHUS B CTPEMSATCS K
YCIIOBHS MPOTEKAHUSA OJTHOKJIACCHUKA  KOOPIHHALUH
peakmmii. MH BO BpeMs Pa3INYHBIX MO3UINH B
TIPOBEICHNUS COTPYAHHYECTBE
MIPAKTHYECKON
paboTHL
22.| Hoaroroska k TUA 3aKperieHue 3HaHUH 1 VMeHue K.YYI.
PacueTHBIX HABBIKOB Yy4- OPHUCHTHPOBATHCS YmeHue
Csl. Ha IOHMMaHHe CaMOCTOATENBHO
YMeHue pelaTh TUIIOBBIE | IIPUYMH ycliexa B OPraHU30BbIBATH
NpUMEPBI KOHTPOJIbHO- y4eOHOM yuebHoe
U3MEPHUTEIIbHBIX IeSITEIIbHOCTH B3aUMO/JICUCTBUC B
MaTepHaoB rpyIme
ILYYA.
YmeHnue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C
BEIJIEJIEHAEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYNIECTBIISATH CHHTE3
KaK COCTaBJICHHE
LIEJIOr0 U3 YacTel.
P.YV.

YMmeHus:
1.0cymecTBIsATh
HWTOTOBBLIN H
TMOIIATOBBIH KOHTPOJIb
10 pe3yJIbTaTy;

2. AIeKBaTHO
BOCIIPUHUMATP OIICHKY




VAUTEIS;
3. Paznmmuats crmocob u
pe3yabTaT IeUCTBUS

Tema 4. Ceoticmea kucnopooa u ceput (1 u)

23.| Kucnopox: monyueHue u 3HaTh 3aKOHOMEPHOCTH dopmupoBaTH PerynsituBHBIE: § 17 PeakTuBbl U
XEMHYECKHE CBOMCTBA. HM3MEHEHHs CBOMCTB 1IEJI0OCTHOE IUTAHUPYIOT CBOU XUMHYECKOE
Jlemoncmpauuonnvuii onvim Ne 9, 9JIEMEHTOB B A-TpyImax, | MHPOBO33PCHHE,  HEUCTBHS B cBssHC obopynoBaHue
«Ionyuenue u cobupanue kuciopooa 6 OHPE/ICICHHC OMITIL COOTBCTCTBYIOL  TIOCTAaBJICHHOM 3a/1a4CH 1
nabopamopuu aIIOTPONHH. YMeTh ee YCJIOBUSMH €€ PELICHHUS.

U 3anONTHEHUE UM 2030 MemPay AaBaTh XapaKkTCPUCTHKY coBpeMeHHOMY  Ilo3HaBaTeJIbHbIE:
Jlabopamopniii onsim N9, 3JIEMEHTOB H MPOCTHIX YPOBHIO CTaBAT ¥ (HOPMYIUPYIOT
«l'openue cepol na 6o30yxe u 6 BCHICCTE MOATPYIIIAT PasBHTIA LeH 1 IPOSIIeMBI ypoka
Kuciopode» KHCJIOpOJa 110 uX HayKHU. KomMmyHuMKaTuBHBIE:
Jabopamopnwiii onvim Nel(. TIOMOACHHIO B . alIeKBaTHO HCIIOJIB3YIOT
«l'openue xncenesza, meou, mazuus Ha neproirieckoi Tabmmie PCHCBRIC CpencTBa Mt
6030yXe U 6 KUCL0poOey ¥ CTPOCHHIO aTOMOB. dbdexTrBHOrO

VYMeTb 00BACHATS, pereHus

TOYEMY YHCJIIO MPOCTHIX KOMMYHHUKATUBHBIX

BCHICCTB B HCCKOJIBKO 3a1a4

pa3 IpeBBIIIaeT YUCIO

XUMHUYECKHUX SJIEMEHTOB.

24. Cepa_ XUMHUYECKUE CBOUNCTBA 3HaTh PU3UUECKUE U DopMUpOBaHHE PeryasiruBHble: PeakTuBhbl,
CephL. XUMHYECKHE CBOWCTBA LIEJIOCTHOTO Paznuuaror 0110006 u KOJUICKIIMH U
Jlemoncmpayuonnsiii onvim Cepbl. YMETh COCTABIATL | MHUPOBO33pEHHS, pe3ynbTaT ACUCTBUS XUMHYIECKOE
Nel0.Annomponnsvie modugpuxayuu YPaBHEHHS pEaKIHH, coorBercTByton]  Ilo3HaBaTe/bHbIE: oGopy1oBanue

TIOATBEPKAAFOIINAX ero Bmaneror o0mum
cepot. OSH.?KOMMHW ¢ obpasyau . OKHUCJIMTEJIbHBIC U COBPEMEHHOMY NPpUEMOM PCHICHUS
cepvl U e€é NPUPOOHBIX COeOUHEHUL.
BOCCTAaHOBUTEJIbHbBIE YPOBHIO 3az1aqd
CBOIICTBa cepbl, pa3BuTHUA KommyHuKaTHBHBIE: §18
CpaBHHUBAaTh CBOMCTBa HAYKH. JloroBapuBaroTcs o
NPOCTBHIX BEIECTB CEPbI COBMECTHOMU
U KUCIIOPOJA, Pa3bICHATH JIeSITeNIEHOCTH, TIPUXOJIS
9TH CBOWCTBA B CBETE K 00IIIeMy pEIIeHHIO.
HpezcTaBIeHui 00
OKHUCITUTEIBHO-
BOCCTAHOBHTEIBHBIX
TpoIIeccax.

25.| CoenvHeHUs Cepebl: 3HaTh CIIOCOO MONTYYCHHS ®opmupoBate  PeryasiTHBHBIE: § 19 Amnmapar Jis
CEPOBOJIOPOJI, CePOBOOOPOOHASL CepoBOAOPOJA B OTBETCTBEHHOE Y4YUTHIBAIOT PABUIIO B MIPOBEICHUS XU-
xucioma. Cymbbuer. J'Ia6(3paT0pI/II/I U ero OTHOIIICHHE K IUTAHUPOBAHUU U MHYECKHXpEaK-

_ CBOMCTBa. YMETH YUEHHUIO, KOHTpOJIE criocoba uit (AIIXP),
ZJ\I’SIJ‘;l)O’g?’Z; i?ig;’:obgzb;n:;ﬁ budos 3AIUCHIBATS YPABHEHH TOTOBHOCTb U penieHus pu-
- peakuuy, CIOCOOHOCTH K ITosnaBarebHbIe: 6op fuist
u cynoamos. XapaKTePU3YFOIIIX CaMOpa3BUTHIO Hcroms3yroT MOMCK oJyye-
Jlabopamopnuiit onvim Nell. CBOWCTBA CEpOBOJOPONA, | M HE0OX0MUMOi HUS TA30B HIIH
TEKauecmesennvie peaxyuu na B WOHHOM BUJE, camoo0pazoBaH nHGOPMALIAN JJIs arnmapar Kunmna
MIPOBOJIUTHh KAYECTBEHHYIO | HIO. BBITIOJTHEHUS y4eOHBIX PeakTHBbI,




CYyIb@UO-UOHBL 8 pacmeope.

TP /lemoncmpayuonnslii onvim
No]2: «llonyuenue ceposodopooa
U u3yuenue ezo ceolicmey.
Jlabopamopuutit onvim Nel2:
«Cunme3s cepoeooopooa.
Kauecmeennuvie peakyuu na
€eposooopoo u cynvuovty

peaxIuio Ha cybdu-
HOHBIL.

3aJlaHUN C
HCTIONIb30BaHUEM
y4eOHOM JuTepaTypsl
KommyHukaTHBHBIE:

KonTponupytor
JIEHCTBUE MapTHEPA.

KOJUTEKIMU U
XUMHYECKOE
obopymoBaHue

26.| CoenuHeHUs1 cepbl: OKCUJI CEPBI 3HaTh CBOMCTBA dopmupoBaTh PeryasituBubIe: § 20 Anmapar s
(IV), cepHHCTast KUCIIOTA U ee CEpHHCTOTO rasa, OTBETCTBEHHOE Y4UTHIBaIOT IPaBHUIIO B MPOBE/ICHUS XU-
- CEPHHCTOH HUCIOTHI. OTHOIIIEHHE K IUNIAHMPOBaHNU H MHYECKHXpEaK-

VMeTh COCTABIATh YYEHHIO, KOHTpOJIE croco0a uuii (AITXP)
Jlabopamopnuuii oneim Nel3 Th ypaBHEHHS PEaKLUi, TOTOBHOCTB H perIeHns
Kauecmesennvie peakyuu na XapakTepU3YIOIIUX CIOCOOHOCTH K Ilo3naBaTesibHbIE:
Cynbgum- uoHbL 6 pacmeope. CBOWCTBA ITHUX BEIIECTB, | CaMOpPa3BUTHIO Hcnonp3yroT mouck
Hemoncmpayuonnsuit onvim OOBSICHATH MPUUUHY U HEOO0XOIUMOMU
Ne 13. «H3yuenue ceoiicme BBIA/ICHUST KUCIOTHBIX camMo00pa3oBaH  WHGPOPMALUH I
CepHUCMO20 2a3a U CePHUCMOTL JOXIEH, TPOBOANTH 110, OCHOBBI BBITIOJIHEHUSI YUeOHBIX
KUCTIONBLY Ka4eCTBEHHYIO PEAKIIHIO SKOJIOTHMYECKOH  3ajaHwuii ¢
Ha CyIb(HUT-HOHBI. KyJbTYpBI, UCIIONB30BaHUEM
COOTBETCTBYIOIl  Y4eOHOI JINTEepaTyphl
en KoMMmyHMKaTHBHBIE:
coBpeMeHHOMY  KoHTpoaupyroT
YPOBHIO JefiCTBHE MapTHEpa.
9KOJIOTHYECKOTO
MBIIUICHUSL.
27.| CoenvHEHHsI CEPhI: OKCHUJI CEPHI 3Hagb CBOIiCTBa ®dopMupoBaTh PeryJisiTuBHBIE: §21 PeakTuBsl u
a30aBJICHHON CEpHOI OTBETCTBEHHOE Paznaugarot crnocob u XUMHYECKOE
(VI), cepraz KI{CHOTa 1 €€ COIH. EI/ICHOTLI. Ymerb b OTHOIIIEHHE K pe3yibTar AeHCTBUS o0opynoBaHue
Jlabopamopnstii onvim Nel4 3aIiChIBaTh YPaBHEHHS YUYEHHUIO, IMo3naBaTenbHbIE:
ThKauecmsennvie peaxyuu peaximii, TOTOBHOCTH H Brnaneror o6umm
Hacybam-uonslL 6 pacmeope. XapaKTEepU3YIOIIUX CIIOCOOHOCTH K MPUEMOM PEIICHHS
P CBOMCTBa pa30aBIeHHON CaMOpPa3BUTHIO 3amad
CEPHOM KHCJIOTBI, U u KomMmyHHKaTHBHBIE:
Pa3bsCHATH UX B CBETE caMo00pa3oBaH  JloroBapHBalOTCA O
MpeCTaBICHAN 00 HIO. COBMECTHOM
3JIEKTPOIUTHYECKOM JIEATEILHOCTH,
IUCCOLMALINU 1 MIPUXOJAT K 001IIeMy
OKHCITUTENIHHO-
BOCCTAHOBUTEJIbHBIX
npotieccax, MPOBOJUTh
Ka4yeCTBEHHYIO PEaKIHIO
Ha cyib(aT-nOHBI.

28.| CaoiicTBa cepHOI 3HaTh CBOMCTBA JIngHOCTHEIE. PerynsitTuBHbIC: §21 PeakTuBsl n

kucinoTeLTaéopamopustii onvim KOHLIEHTPHPOBAaHHOM DopMHUpOBaTH anaHprIOT CBOU XUMHUUECKOe
CEpPHOU KUCIIOTHI U OTBETCTBECHHOEC ACUCTBUA B obopynoBaHue

Nel5U3yuenue ceoticme cepHotl

crocob eé pa30aBicHUS.

OTHOIICHHUE K

COOTBETCTBUH C




KUCIOMBb YMeTh OTIn4aTh YYEHHIO, MIOCTABJICHHOM 3a1aueit
KOHIICHTPUPOBAHHYIO TOTOBHOCTb U U YCIIOBUSIMHU €€
CEpHYIO KUCIIOTY OT CIIOCOOHOCTB K peanuzanuu
pa3baBieHHO, CaMOPAa3BUTHUIO Ilo3naBaresnbHble:
yCTaHaBIIMBATb u Brnanerot o6uim
3aBUCUMOCTb MEXKIY camMo00pa3oBaH  IPUEMOM PEIICHUS
CBOWCTBAMHM CEPHOMU HIO0. 3a1a4
KHUCJIOTHI U €€ KoMMmyHHKaTHBHBIE:
TIPUMCHECHHEM Kontpomupyror
JICICTBHS IapTHEPA
29.| Ioaroroska k 'A YMeTh pemathb ®opmMHpOBaTh PerynsiruBHbIC:
pacuéTHble 3aJa4u 110 OTBETCTBEHHOE OCyIIeCTBISIIOT
YpaBHEHUSAM XUMUYECKUX | OTHOIICHHE K [OLIAroBbIi KOHTPOJIb
peaxiuii ¢ YUEHHUIO, 10 pe3ynbTary
HCTIONIF30BaHUEM TOTOBHOCTh U Ilo3naBarenbHbIE:
BEILIECTB, COJIEPIKAIINX CIOCOOHOCTH K Brnanerot o6uim
OTIpeIeNIEHHYIO 0O CaMOPAa3BUTHUIO MIPUEMOM PEIIEeHUS
IIpUMecen. u 3ajau
camoobOpazoBan  KoMMyHUKaTHBHBIE:
HI0. Kontponupyror
JIEWCTBUS NapTHEpa.
Tema 5. Ceoitcmea azoma (5 u)
30.| A30T: @HgnquKHe u YMeTb XapakTepu3oBaTh dopMupoBaTh PerynsituBHbIe: §23
XUMHUYECKHE CBONCTBA. XUMHYECKHE DIIEMCHTHI LIEJIOCTHOE [TranupyroT cCBOM
HAa OCHOBaHUH UX MHpPOBO33pEHHUE,  JCHUCTBUS B CBS3H C
TTOJIOXKCHUS B COOTBETCTBYIONI  TIOCTABIICHHOU 3a/1aueii 1
NEepUOMUECKON CHCTEME | e YCIIOBHSMU €€ PEIICHUS.
U CTPOEHUS UX aTOMOB. COBPEMEHHOMY Io3naBarenbHbIE:
3HaTh CBOMCTBA a30Ta. YPOBHIO CraBsT 1 GOpPMYIUPYIOT
YMeTh 00BICHATH pa3BUTHS LIETH ¥ IPOOJIEMBI YpOKa
MIPUYMHY XUMUYECKOU HAYKH, U KoMMyHHMKaTUBHbIE:
MHEPTHOCTH a30Ta, KOMMYHUKATHBH  AJIGKBaTHO UCIIOJIE3YIOT
COCTABJISITh YPaBHEHUS M) pedeBbIe CpeacTBa st
XUMHUUYECKUX PEAKLIUH, KOMITETEHTHOCT 3 (PEKTHBHOTO PEIICHH
XapaKTepU3yIOIIIX b B OOIICHUH U KOMMYHUKaTHUBHBIX
XMUMHYECKHE CBOWCTBA COTpYJHHYECTBE  3a/1ad
a30Ta, U Pa3biICHITh UX co
C TOYKH 3PEHUS CBEPCTHUKAMHU.
MpeCTaBICHAN 00
OKHUCIIUTEIBHO-
BOCCT@HOBHTEJIBHBIX
MpoLEeCcCax.
31.| AMMHAK. 3HaTh MEXaHU3M ®dopMupoBaTh PerynsiruBHBIE: § 24 Jlatank
Jlemoncmpayuonnuviii onvim Nel4 00pa3oBaHMI HOHA LIEJIOCTHOE HnuaHpr}OT CBOH JIIEKTPO-
aMMOHHUS, XUMHYECKHE MHUpPOBO33pEHUE,  ACHUCTBUS B CBS3U C IIPOBOJTHOCTH

Th Ionyuenue ammuaxa u ezo




pacmesopenue 6 gooe. CBOMCTBa aMMHaKa. COOTBETCTBYIOIl  IIOCTaBJICHHOM 3aaueii n
Jlabopamopuotii  onvim N 16 | YMeTb cocTaBIATh ee YCIOBUSMHU €€ PELIECHHS.
«OcHogHBIE CEOTICMEA AMMUAKA) YPaBHCHHUSI PEAKIUI, COBPCMCHHOMY Ilo3HaBare/ibHbIe:
XapaKTepU3yIOIINX YPOBHIO Crassit ¥ (HOpMyJIUpPYIOT
XMMHUUYECKHE CBOMCTBA pa3BUTHA LETH ¥ TPOOJIEMBI ypoKa
aMMHaKa, U pa3bsiCHATh HayKH. KommyHnukaTuBHbie:
UX C TOYKH 3pECHUS KonTponupytor
MIpeaCcTaBICHAN 00 JIEHCTBUS IapTHEPA
3IEKTPOIUTUIECKON
JVCCOLMAINH 1
OKHUCITUTEIIHHO-
BOCCTAHOBHUTEIBHBIX
TIpoLeccax.
32.| Ilpakxmuueckas paéoma Ne 6. YmeTsb noy4arh @opMHupoBaTh PeryasiruBHble: §25 PeakTuBel 1
Honyuenu e ammuaxa, aMMHMaK peaKIUCHU KOMMYHHKATUBH anaHpr}oT CBOH XMMHYICCKOC
v HOHHOTO 0OMEHa 1 yIO JIEWCTBHS B CBSI3U C obopyznoBanue
usyuerue e2o c6oucme. a3 IOKa3bIBaTh OIBITHBIM KOMIIETEHTHOCT MOCTaBJICHHOM 3a1a4ueil U
P myTéM, 4TO COOpaHHBIH b B OOIIEHHN YCIIOBUSAMH €€ PELIEHHUS.
ra3 — aMMHaKx, u IlosnaBarenbHbIe:
AHAIN3UPOBATH COTPYIHHYECTBE  CTaBAT U POPMYIUPYIOT
PE3YIBTaTHI ONBITOB U co LEJIH U TIPOBJIEMBI yPOKa
Jenats oboOmaromue CBEPCTHUKAMHU KoMMyHHKATHBHBIE:
BBIBOJIBL. B IIporecce AIeKBaTHO UCTIONIB3YIOT
yuaeOHo- pedeBble CpecTBa AT
UCCIE0BATENLC  3(p(HEeKTUBHOTO PEILECHUs
KOii KOMMYHHKaTHBHBIX
JIeATeIbHOCTH. 3a1a4
33.| Comu aMMOHHUS. 3HaTh Ka4eCTBCHHYIO ®opmupoBaTh PeryasiTuBHbie: § 26 PeakTuBsl 1
Jlab6opamopnwtii onvim Nel7 TH PCAKIMIO Ha HOH KOMMYHWKATHBH  [TnaHHpyiOT CBOK RAMITECKoe
Bsaumooeiicmsue coneii ammonus co AMMOHHL. YMETD o JICHCTBHA B CBA3H O obopyxosaine
wenouamu COCTaBJISAATh ypaBHeHIESI KOMIICTCHTHOCT OCTaBJICHHOM 3ajauei
TP XMMHUYECKHUX PEAKIHH, b B 00IIEHNH U YCIOBUAMH €€
XapaKTepU3yIOIINX u pelIeHusI.
XMMHUUYECKHE CBOMCTBA COTPYIHHYECTBE  [lo3HaBaTe/bLHbIE:
COJICHi aMMOHUS, B co CTaBiT 1
Pa3bsACHATH UX B CBETE CBEPCTHUKAMH (OPMYIHPYIOT LIEIH 1
MIpeaCTaBICHAN 00 B mporiecce npo0JIeMBbl ypoka
JNIEKTPOJIUTHYECKON y4eOHo- KomMmyHHMKaTHBHBIE:
JIFICCOITUATINH. ucciueoBatense  KOHTpOIMpyroT
Ko JIEHCTBUS IapTHEPA
JeATEITLHOCTH.
34.| AzoTHAas KHUCIIOTA. 3HaTh CTpOEHUE dopmupoBaTh PeryasituBHbie: § 27 Tepmopesuctop
Jlemoncmpayuonnvie onvimyl MOJIEKYJIBI A30THOH LIEJIOCTHOE YUHUTHIBAIOT IIPABHJIIO B HBIH JIaTYHK
NeNel5-17: «lTonyuenue oxcuda KHCJIOTBL. YMETh MHPOBO33pDEHHE,  IUIAHUPOBaHUU U TeMIIepaTypHl,
OOBSCHATH, YEMY PABHBI COOTBETCTBYIOI] ~ KOHTpOJE crocoda natauk pH,
azoma (IV) u uzyuenue ezo
BaJICHTHOCTh aTOMa a3oTa | ee perreHus JIATIUK

ceolicme»; «OKucienue okcuoa




azoma (II) 0o oxcuoa azoma
(IV)»; «B3aumoodeiicmeue okcuoa
azoma (IV) c 6000ii u
KUCT10p00OM, NOJIYUEeHUEe A30MHOT
Kuciomo»

H €T0 CTCIICHb OKHCJICHHS
B MOJIEKYJI€ a30THOM
KUCIIOTBhI. YMETh
COCTaBJISITh yPaBHEHUS
XUMHUYECKHUX PeaKInid,
JIeKAIIUX B OCHOBE
MIPOU3BOJICTBA a30THOM
KHUCJIOTHI, H PA3bsICHITH
3aKOHOMEPHOCTH UX
MIPOTEKAHFI.

COBPEMEHHOMY
YPOBHIO
pa3BUTHS
HayKH.

pasyMyaroT crocod u
pe3ysbTar AeiHCTBUS
ITo3naBaTeabLHBIE:
HCTIOJIB3YIOT TIOUCK
HE00X0IUMOIt
HHPOPMALUY IS
BBITIOJIHCHHST YUSOHBIX
3aJaHuH C
HCIIONB30BaHUEM
y4eOHOI1 TnTepaTyphl,
KoMMyHHKAaTHBHbBIE:
KOHTPOJIUPYIOT
JICUCTBHE TMTapTHEPA
JIOTOBAPHBAIOTCS O
COBMECTHOM
NIEATENBHOCTH,
MPUXOJAT K 001IIeMy
peLICHHIO

3JIEKTPOIIPOBOJ,
HOCTH, anmnapar
17151 IPOBEIEHUS
XUMHUYECKUX
peakuui
(AIIXP),
MarHuTHast
MelIaiKa







		2024-10-15T09:40:50+0700
	Горяева Любовь Витальевна




