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MNOSICHUTEJIbHAA 3AIINCKA

Pabovas mporpamma 1o XMMHUH [UISi OCHOBHOH IIKOJBI COCTaBJICHAa Ha ocHOBe (DyHIaMEHTaNbHOTO Spa COoAepikaHus olOmero obpaszoBaHus u TpeOoBaHU K pe3yiabTaTam
OCHOBHOTO o00ImIero oOpa3oBaHUs, IPEACTAaBICHHBIX B DenepalbHBIM TOCYIapCTBEHHOM OOpa30BaTeIbHOM CTaHaapTe oOmero oOpa3oBaHHS BTOPOTO NOKONeHHS. B Hel
YUYHUTBIBAIOTCS OCHOBHBIE HJICH TIOJIOKEHHUS IPOTPaMMBbl Pa3BUTHUS ¥ (POPMUPOBAHUS YHUBEPCATIBbHBIX YUeOHBIX JeHCTBII I OCHOBHOI'O OOLIEro 00pa30BaHMs.

[MpenonaBanue yuebHOTro Kypca « XMMUM» B OCHOBHOH LIKOJIE OCYIIECTBISIETCS! B COOTBETCTBHH C OCHOBHBIMH HOPMaTHBHBIMH JJOKYMEHTAMH U HHCTPYKTHBHO METOJHYECKUMHU
MaTepuaNaMHu:
v 3axoun Poccuiickoii ®eneparmu «O6 obpasoanuu B Poccuiickoit @enepamun» ot 29.12.2012r. Ne273-D3,;

v' @enepalbHBIN rOCYIaPCTBEHHBIN 06pa30BaTENbHBIN CTAHIAPT OCHOBHOIO 00MIEro 00pa3oBaHusl, YTBEPKICHHBIN npuka3oM MunoOpHayku Poccun ot 17.12.2010 Ne 1897
«O0 yTBepKICHUW W BBEICHHU B JIeHCTBHE (eaepajbHOro TocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO oOmiero oOpaszoBaHus» (B pea. IpuKasa
Muno6OpHayku Poccun ot 29.12.2014 Ne1644)

v' Xumust. PaGoume nporpammsel. Ilpeamernas juuus yuebuukoB O. C. Tabpuensna, U. I'. Octpoymosa, C. A. Cuaakosa. 8—9 kiaccel: yueGHOE mocoOue st
obmeobpazoBarensHbIX opranmzanuii / O. C. 'abpuemnsH, C. A. CmagkoB — M.: [Ipocsemenwne, 2019.

v B cootserctBuu ¢ yueOHbIM mianom MOV Bockpecenckas OOIILL.

OO0wmasi xapakTepuCcTUKa y4eOHOIr0 npeamMera

XuMusi, Kak OfIHA W3 OCHOBOIIOJIATAIONIMX O00JacTed eCTeCTBO3HAHUS, SBIACTCS HEOTHEMJIEMOM 4acThio OOpa3oBaHWS NIKOJIBHUKOB. Kakabli 4eToBEeK XHMBET B MHUPE
BEIIIECTB, TI03TOMY OH JOJDKEH MMETh OCHOBBI (DyHJaMEHTANbHBIX 3HAHHWH 110 XUMHHU (XMMHYECKas CHMBOJIHMKA, XUMHYECKUE MOHATHS, (aKThl, OCHOBHBIC 3aKOHBI M TEOPHUH),
MO3BOJISIIOIUE BBIpA0OTaTh IMPEICTABICHUS O COCTaBE BEIIECTB, UX CTPOCHHH, MPEBPAIICHHSX, MPAKTHYECKOM HCIOJIB30BaHUM, & TaKKe 00 OIaCHOCTH, KOTOPYIO OHH MOTI'YT
MIPEACTaBIATE. M3ydas XUMUIO, ydaliecs: y3HaloT O MaTepHabHOM €JMHCTBE BCEX BEIIECTB OKPYKAIOLIET0 MUPa, 0OYCIOBICHHOCTH CBOIMCTB BEIIECTB MX COCTABOM U CTPOCHHEM,
MIO3HABAEMOCTH U TIPEJICKa3yeMOCTH XUMHYECKUX SIBIEHHH. V3ydyeHrne CBOMCTB BEIIECTB M MX NPEBPALICHHUI CIIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBIIUICHUS, a MPAKTHYECKas
pabora ¢ BemecTBaMu (J1a0OpaTOPHBIE OMBITHI) — TPYAOJIIOONIO, aKKYPAaTHOCTH M coOpaHHOCTH. Ha mpuMepe XuMHHN ydamyecs MOJy4aroT MPEJCTaBICHHS O METOJax IO3HAHMS,
XapaKTepPHBIX ISl €CTECTBEHHBIX HAYK (IKCHEPUMEHTATEHOM M TEOPETHIECKOM).

Mecrto npeagMera B yueOHOM ILIaHe

PabGouas mporpamma yueOHOT0 Kypca 110 XMMHUH 171 8 Kiacca paspadorana Ha ocHoBe PI'OC BTOpOTO MOKOJICHNS, Ha 6a3e MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHust 1o
xuMuH (0a30BEIi ypoBeHb) u aBTopcko mporpamMmel O.C. IMabpuensiaa, A.B. Kymmosoit. [Iporpamma ocHOBHOTO 00111eT0 00pa3oBaHus mo xumud. 8-9 kmaccel. M: [Ipoda, 2015 r.

Y4eOHuK:

T'abpuensa O.C. Xumust 8 kimacc: yueb. mist oo6meobpazosatenbabix opranuzanuii/O.C. T'adbpuensa. UL.I'. Octpoymos, C.A.Crnaakos. — M.: [Ipocsemenue, 2019. — 175 c.

IIporpamma paccunrana Ha 68 yacoB (2 yaca B Henelno). JlaHHas mporpaMmMa KOHKPETU3UPYET COJCpKaHUE CTaHIapTa, MaT pachpeelicHiHe yaeOHbBIX YacoB O pa3ieiaM
Kypca, MOCIIeI0BaTeIbHOCTD U3YUCHHS TEM U Pa3JIeNIOB ¢ YYETOM MEKIPEAMETHBIX U PEAMETHBIX CBS3EH, JIOTHKH YIeOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH YJaIiXCs.
Ieau u 3agaun

B OCHOBY KYypcCa IOJOKCHBI CJICAYIOINE UACU:
L4 MaTepI/IaHLHOC CANMHCTBO U B3aUMOCBA3b 00BEKTOB U SIBIICHHI MIPpUPOABL;

o Bezlymaﬂ POJIb TCOPETUICCKUX 3HAHUHU JUIA O00BSCHEHUS U ITPOTHO3UPOBAHUA XUMUYECKUX SIBJ'IGHPIﬁ, OLICHKH UX HpaKTH‘IeCKOﬁ 3HAYUMOCTH,
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. B3anMocBsI3b KaU€CTBEHHON M KOJIMYECTBEHHOM CTOPOH XUMHIECKUX 00BEKTOB MAaTEPHAIBHOTO MUPA;
. Pa3zBuTne XMMHUECKOW HAyKHW M NPOU3BOJCTBO XMMHUYECKHMX BEIECTB M MaTepUaliOB JJIsl yIOBJIETBOPEHUsI HACYIIHBIX MOTPEOHOCTEH YenoBeka M OOLIecTBa,
peleHus rI100anbHBIX MPo0IeM COBPEMEHHOCTH;
. I'eHeTHUecKas CBA3b MEXIY BEILIECTBAMHI.
OTu ueu peanusyroTcs MyTeM JOCTUKEHUS CIEAYIOUINX MmeJIei:
e  DopMUPOBAaHUE Yy yHaLIUXCA LIEIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.
e Pa3BuTHe MO3HABaTEJIbHBIX MHTEPECOB, UHTEIUIEKTYAIBHBIX M TBOPYECKUX CHOCOOHOCTEH ydaliumxcsl B Ipolecce M3Y4YeHUs XMMHYECKOW HayKH M ee BKJIala B
COBPEMEHHBIN HayYHO-TEXHHUECKHHN Iporpecc; GOpMHUPOBAHIE BaXKHEHUIINX JTOTHYECKUX ONEpanuii MBIIUICHNS (aHATHN3, CHHTE3, 0000IIeHNE, KOHKPETHU3aIMs U JIp.) B
Ipoliecce MO3HaHNsI CUCTEMBI BaXKHEHIIINX MOHATUH, 3aKOHOB U TEOPUH O COCTAaBE, CTPOEHHUH, CBOMCTBAX U MPUMEHEHUU XUMHUYECKUX BEIECTB.
e Bocnuranne yOeXIEHHOCTH B TOM, 4YTO NMPUMEHCHHE IIONYyYCHHBIX 3HAHWH M yMEHHMH 10 XUMHUH SBISIETCS OOBEKTMBHONW HEOOXOIMUMOCTBIO JIs O€30macHOM
paboTHI C BeleCTBaMH M MaTepHaJlaMH B OBITY M Ha IIPOU3BO/ICTBE.
e [IpoexTHpoOBaHUE U peaTn3alis BEITYCKHUKaMH OCHOBHOM IIIKOJIBI JINYHON 00pa30BaTeIbHON TPACKTOPHH.
OBJ'IaI[eHI/IC KIIIOUCBBIMHU KOMIICTCHIUAMMU: yLIE6HO-HO3HaBaTeHbHLIMI/I, I/IH(I)OpMaHI/IOHHbIMI/I, IEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKAaTUBHBIMH.

COJEPKAHUE M3YYAEMOI'O KYPCA
Paznea 1. HauanbHble OHATHS U 3aKOHBI XuMuu. (18 yacos)

Tena u BemectBa. CBOMNCTBA BemiecTB. DTalOHHBIE (pU3MYECKHe CBOMCTBa BemlecTB. Marepuana W MaTepuaioBeficHHE. Posb XMMUHM B JKU3HH COBPEMEHHOTO OOIIECTBA.
OTHOIIeHHE O0IIECTBA K XUMHH.: XeMOGUITUSA U XeMOPOoOus.

Mertonap! u3ydenust xumun. Habmonenue. OxcnepuMenT. MoaennpoBanue. Mojienn MaTepHaibHbIE U 3HAKOBBIE WIIM CHMBOJIBHEIE.

I'a3sl. XKunkoctu. TBepasie BemiecTBa. B3anMHBIE MEpexoIsl MEXIy arperaTHBIMH COCTOSHHSIMHM BEIISCTBA: BO3TOHKA (CyOimMarius) W jaecyOnuMarius, KOHICHCAIHS U
HCIIapEHUE, KPUCTAJUIM3ALMS U [IJIaBJICHHUE.

®usnueckue ABICHNA. YNCTHIE BEIIeCTBA U CMeCH. [ oMoreHHble U rereporeHHsle cmecu. CMmecu razoobpasHsle, )XuaKue, TBepabie. CrocoOb! pa3ieleHns CMecel: meperoHka
WIN JUCTWUILNMS, OTCTauBaHKe, GUIbTPOBAHUE, KPUCTAIUIN3AIMS, BbiaprBanue. XpoMaTorpadus. [IpumeHeHne 3TuX cnoco0oB B 1a00OpaTOPHOIl MPaKTHUKE, Ha IPOU3BOJICTBE U B
OBITY.

XuMuUecKue 3J1eMEHThl. ATOM U MOneKynbl. [IpocTble U CIIOKHBIE BeleCTBa. AJUIOTPOIUS Ha MpUMepe Kuciaopoga. OCHOBHBIE MOJIOKEHHS] aTOMHO-MOJIEKYJIIPHOTO YIEHHUSL.
Hownsl. BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI.

3HaKH (CMMBOJIBI) XMMUYECKHX 3JIeMeHTOB. MH(pOopMaIus, KOTOPYIO HECYT 3HAKH XMMHUUYECKHUX 3JIEMEHTOB. DTHMOJIOTHS HA3BaHUH HEKOTOPBIX XMMHYECKHX 31eMeHToB. [ICXD
J.W1. MenneneeBa: KOPOTKOIIEPHOIHBIN U JUIMHHONIEPHOHBIN BapHaHThL. Ilepuozs! u rpynmsl. I 1aBHas u nobouyHas moarpymmsl. OTHOCHTENbHAS aTOMHAs Macca.

Xumngeckue Gpopmynsl. MHAekcH u koddduienTsl. OTHOCHTENbHAS MOJIEKYIISIpHAs Macca. MaccoBas 10151 XMMHUYECKOTO 3JIEMEHTa B coeuHeHNH. MH(popMaIys, KoTopyio
HECyT XUMHYECKHe (HhOPMYJIBL.

Banentnocts. CtpykTypHBIE (hOpMYIIBI. XMMHUYECKUE 3JIEMEHTHI C MIOCTOSHHON M MIEpEMEHHON BaJIEHTHOCTBIO. BBIBO (hopMyIibl coeuHeHns 1o BajleHTHOCTH. OmpeneneHue
BAJICHTHOCTH XHMHYECKOro sjieMeHTa 1o Qopmyne BemiectBa. CocTaBieHHE Ha3BaHUM COEJAMHEHHWH, COCTOAMIMX M3 JIBYX XMMHUYECKHX 3JIEMEHTOB, 0 BaJICHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

XuMIYeCcKie peakiuu. PeareHTsl U MpoAyKTH peakiun. [Ipu3HaKy XUMUYECKUX peaknuil. Y CIOBHS MX MPOTEKaHMS M IpeKparieHus. Peaknum ropeHus. DK30TepMHYECKUE U
SHAOTEPMHUUYECKUE PEAKLIMHU.

3aKoH COXpaHEHHS MaCCHI BEIIECTB. XUMHUYECKHe ypaBHEeHU. COCTaBIeHNEe XUMUYECKUX ypaBHeHNH. THpOpMaIus, KOTOpyro HeCeT XUMHUYECKOe ypaBHEHHE.

Krnaccudukanms XMMHYECKUX peakuuii o cocTaBy M YMCIY PEareHTOB M MPOJYKTOB. THIIBI XUMHUYECKHX peaklui. Peakuuy coequHeHMs, pa3iokeHns, 0OMEHa, 3aMeIleHUS.
KaranuzaTopsl u katanus.



JdemoncTpanmnu.
e  Komnekuuu MatepuanoB U U3AENUNA U3 HUX.

e  Mopenu, ncnoabp3yeMbIe Ha YPOKax (GU3UKH, OMOIOTHH U reorpaduiL.

e  OOBEMHBIE U MapOCTEPIKHEBBIE MOJIEIT HEKOTOPBIX XUMHUIECKUX BEIIICCTB.

e  Mojenu KpUCTAUIMYECKUX PEIIETOK.

o  CoOupanue npudOpa IS MOITYICHUS T'a30B U IPOBEPKA €r0 Ha FTePMETUYHOCTb.

e Bo3sroska cyxoro jip/a, ona win HapTaauHa.

e  ArperarHble COCTOSTHUS BOJIBI.

e Paznenenue ABYX HECMEIIMBAIOMINXCS KUAKOCTEH C TOMOILBIO AETUTEIHHON BOPOHKH.
e  VYcraHOBKa U QUIBTPOBAHUS U €TO paboTa.

e  VYcTaHOBKa [T BRITAPUBAHU U €ro padora.

e  PasjerneHue Kpacsiiero BemecTsa GpomMactepa ¢ OMOIIBI0 OyMaKHOH XpoMaTorpadum.
e  Mojenu ajJuTOTPOITHBIX MOAUMDUKALIUI yIIIepoa 1 CEphL.

e Tloprpers M.5. Bepuemuyca u J[.1. Menneneena.

e  KopoTtkoneproanslil u jnmuHHonepruoanslil Bapuantsl [ICX3 J1.11. Menneneesa.

o KoHCTpynpoBaHHE MIAPOCTEPKHEBBIX MOIENCH.

e Amnmnapar Kunma.

e  PaznoxeHue Ouxpomara aMMOHUS.

e  BiammopeiicTBHE COSIHON KUCIIOTHI C IIMHKOM.

o [lonyuenue ruapokcuaa Meu (2) U ero pasioKeHnue MPU HArPeBaHHU.

JlaGopaTopHble ONBITHI.
1.  OsHakoMJICHHE C KOJUICKI[HEH 1aDOpaTOPHO MOCY b,

[IpoBepka mpubdopa I MOTyIEeHHUS Ta30B Ha TEPMETUIHOCTb.

[IpuroroBneHme reTepOreHHON CMECH MTOPOIITKOB CEPHI U JKeJIe3a M UX pa3/IeiicHHe.
B3aumonelicTBue pacTBOPOB XJIOpUa HATPUS U HUTpaTa cepedpa.

IMonyuenue ruapoxcuaa Meau (2) U ero B3auMOJICHCTBIE C CEPHOU KUCIOTOH.

B3aumoneiicTBue pacTBopa co/ibl ¢ KUCIOTOM.

[IpoBepka 3akoHa COXpaHEHHsI MACChI BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS IIEIOUH B KACIIOTHI.

NN

PasjioxeHne nepoKcuIa BOIOPO/Ia C MOMOIIBIO OKCHIa MapraHia (4).
9. 3amelieHue KeIE30M MEIU B MEHOM KYIIOPOCE.

IpakTHyeckue pa6oThl. 3HAKOMCTBO C JJabopaTopHBIM 000pyaoBaHueM. IIpaBmia TexHnkn O0e30macHOCTH pu padoTte B kKabuHeTe XMMUU. HexoTopsie BHABI padoT.
1. Amnanu3s nodBEl.



Pa3znes 2. BaxHeiinme npeacTaBuTe/u HeOpraHuyeckux pemects. KonuecrseHHnbie oTHOMeHUsI B xumuu. (17 yacoB)

CocraB Bo3nyxa. ITonsTne 06 00beMHOI J0JIe KOMIIOHEHTa IPUPOJHOM Ta30BoOil cMecH — Bo3ayxa. Pacuer oObeMa KOMIIOHEHTa Ta30BOM CMECH IO €ro 0OBEMHOH J10J1e U
HA000pOT.

Kucnopoa. Ozon. [Tomyuenne xucnmopona. CobupaHue U pacro3HaBaHHE KHUCIOpOAa. XMMHYECKHE CBOMCTBA KHCIOPOZA: B3aMMOJACHCTBHE C METAIaMH, HEMETAIUIAMH H
CIIO’KHBIMH BeecTBaMH. [Ipumenenue kuciopoaa. Kpyropopor kuciopoaa B mpupoJe.

Oxcupapl. OO0pa3zoBaHre Ha3BaHUH OKCHAOB 10 uX GopmynaM. CocTaBieHne (GOopMyIT OKCHIOB ITO0 Ha3BaHUAM. [IpencTaBUTeTn OKCHIOB: BOJA, YTIICKUCIBIN Ta3, HeTaleHas
U3BECTb.

Bognopona B mpupoze. Pusndeckue 1 XUMUUYECKHE CBOUCTBA BOAOPO/IA, €r0 MOJYyYeHUE U IPUMEHEHHE.

Kucnortsl, nx cocras n kaccuduxanus. Maruburopst. Tabmuma pactBopumocti. ComnsHast 1 cepHast KHCIIOTHI, UX CBOMCTBA U IPUMEHEHHE.

Conm, uX cocTaB 1 Ha3BaHUA. PacTBopuMoOCTh cosneil B Boge. [IpencraBureny coneil: xaopua HaTpus, kKapOoHat Hatpus, pochaT Kaapous.

ITocrostHHas ABoranpo. KonngectBo BemectBa. Mosb. MomspHast Macca. KpaTHble e IMHHUIIBI U3MEPEHUS KOJTMUECTBA BELIECTBA — MIJIIMMOJIb M KMJIOMOJIb, MUJITUMOJIAPHAS
U KWIOMOJIPHAs MacChl BELIECTB.

PacyeTs!l ¢ HUCIOIB30BAHNUEM MTOHATUH «KOJHUUECTBO BEIIECTBA», «MOJISIPHAsI MAaccay, «IIOCTOSIHHAsT ABOTaJpo».

3akoH ABorazpo. MosspHbli 00beM ra3000pa3HbIX BenecTB. OTHOCUTEbHAs INIOTHOCTS OJHOTO ra3a 1o Apyromy.

. KpaTHbIe ennHUIBI H3MEPEHHs KOJINYECTBA BEIECTBA —~MHIUTUMOJISIPHBII ¥ KHJIOMOJISIPHBIH 0OeMbI Ta30B.

Pacuers! ¢ ucronbp30BaHUEM MOHATHI «KOJIMYECTBO BEIIECCTBAY», «MOJIIPHAS Macca, «MOJISIPHBINA 00BbEM ra30B», «4UCIIO0 ABOTAIPOY.

I'mapocdepa. KpyroBopot Bozbl B mpupoje. Pu3ndeckrue 1 XUMUYECKUE CBOMCTBA BOABL: B3aUMOJICHCTBUE C OKCHIAMU.

OcHoBaHUs, UX cocTaB. PacTBOpHMOCTs OCHOBaHHH B Bozie. VI3MEHEHHE OKPACKM HHANKATOPOB B IEJIOYHOM cpene. [IpeacTaBuTeny menodei: THAPOKCHIBI HATPHSL, Kalus 1
KaJlbIIus.

PactBopurens u pacrtsopeHHoe BeuiecTBo. PactBopbl. PactBopenue. I'mapatsl. MaccoBas 1011 paCTBOPEHHOIO BelleCTBA. Pacdersl, CBSI3aHHBIE C HCIIOJIb30BAHHUEM
MOHATHUSI»MACCOBAs 10JI1 PACTBOPEHHOTO BEIIECTBAY.

JdemoHcTpanum.

e [loxyuenne Kuciopoza pasjioxKeHHEM ITEpMaHraHaTa Kajus U IEPOKCHAA BOJOPOIa.

o  CoOmpaHre METOJJOM BHITCCHEHUS BO3/IyXa U BOJBL.

e Pacno3HaBaHHE KHUCIOpOJA.

e T'openue marHus, xeJjesa, yris cepbl u Gochopa B KHCIOpOIE.
e  Koekuus oKCuIoB.

e [lomyuenwue, cobupaHue, pacrno3HaBaHHE BOJIOPOAA.

e T'openue Bonopoaa.

e  BzaumopeiicTBUE BOJIOPO/Ia C OKCUIOM MEJIH.

o KOJ’[J’ICKHI/IH MHHEPAJIBHBIX KUCJIOT.

o [IpaBmio pa30aBiieHUs CEPHON KHCIIOTHL.

o  Komnnekums conem.

e  Tabmuma pacTBOPUMOCTH OCHOBAHHH, KHCIIOT U COJICH B BOJIE.
o HeKOTOpHe METaJIJIbl, HEMCTAJIJIBI U COCAMHCHUS KOJIMYCCTBOM BCUICCTBA B 1 moub.
o  Kosnexuust o0CHOBaHUIA.

JlaGopaTopHble ONBITHI.
10. TTomyTHEeHHE U3BECTKOBOM BOJIBI IIPH NPOIYCKAHUH YIJICKUCIIOTO ra3a.



11. TTosryueHue BOoAOPO/Ia B3aUMOICHCTBUEM IIMHKA U COJITHOM KHACIIOTHI.
12. Pacnio3HaBaHUE KUCIOT UHIUKATOPAMHU.
13. VI3MeHeHue OKpacKU HHAUKATOPOB B IIETIOYHOI cpefie.
14. O3HaKOMJICHHE C MIpenapaTaMy JOMAIITHEH WU MIKOJIBHOM anTeuKy — PaCTBOPAMHU IMEPOKCHIA BOJOPOIa, CIIUPTOBOM HACTONKY HO/1a M HAIIATHIPHOTO CIHPTA.
IIpakTuyeckne padoTHI.
2. Tlonyuenwue, coOupaHue U pacro3HaBaHUE KUCIOPO/a.
3. Tlonydenue, coOupaHue U pacro3HaBaHUE BOJOPOIA.
4. TlpuroroBieHHE PacTBOPOB COJICH C MX 33 JaHHOIT MacCOBOM JIONEH.

Pa3nen 3. OcHOBHBIE KJIacChl HEOPraHUYeCKUX coequHeHmii. (9 yacoB)

0060061IeHNE CBEICHUI 00 OKCHAAX, UX KiacCU(DUKAITUK, Ha3BAaHUAX U CBOMCTBaX. CIIOCOOBI MOJYYCHHUS OKCHIOB.

OcHoBaHU, WX KiIaccHU()UKAINS, Ha3BaHUSA M CBOIcTBA. B3anMozelicTBIE ¢ KHCIOTaMHU, KUCIIOTHBIMU OKCHIAMHU U COJSIMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUH. CrtocoObt
MIOJyYCHUST OCHOBAHUH.

Kucnotsl, ux xraccudukanus 1 HazBaHua. OOmue XUMHYECKIEe CBOUCTBA KUCIOT. B3anMoeiicTBHEe KUCIOT C METaJUIaMH. DJNEKTPOXUMUYECKHN PsI HANIPSDKCHUHA METaJJIOB.
B3auMopeiicTBiEe KHUCIOT ¢ OKCHIAMHM METaUIOB. B3auMmojeiicTBHE KHCIOT C OCHOBAaHHSMH — pEakKlus HeHTpanu3aiuu. B3aumojeicTBhue KHCIOT ¢ coiisiMu. IloiydeHue
OCCKUCIIOPOIHBIX U KACIOPOICOICPIKAIIUX KUCIIOT.

Coun, uX KJIacCU(HKAIKSA U CBOMCTBA. B3aumoeiicTBre coseil ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakiuii. B3anMoaeicTBre Coseii ¢ CoIMU.

FeHeTI/I‘IeCKI/Ie pﬂ}lbl METajljyia U HEMETaJl1a. FeHeTI/I’-IeCKaH CBA3b Me)KZ[y KJlaccaMu HeOpFaHI/I‘IeCKHX BCILICCTB.

JlabopaTopHble ONBITHI.

15. BzammomeicTBHE OKCHIA KaJbIUS C BOJIOM.

16. [NomyTHEHHE U3BECTKOBOI BOJBL

17. Peaknus HeWTpaIu3auy.

18. Tlomyuenue ruapokcuaa meau (2) 1 ero B3auMOJICUCTBHE C KUCIOTOH.

19. Pasnoxxenue ruapokcua Meau (2) mpu HarpeBaHUH.

20. BsaumojeiicTBHe KHCIOT C METAJUIAMH.

21. BzaumoneicTBHE KHCIIOT C COJISIMH.

22. O3HaKOMJIEHHE C KOJUIEKIIHEH COeH.

23. BszammopeiictBue cynbbara Meau (2) ¢ xKene3oM.

24. BsauMogeicTBre COJIEH C COJISIMU.

25. TeHerndeckas CBs3b Ha IPUMEPE COCTUHEHUI MEIH.
IIpakTHyeckne padoOThI. PemieHre 3KCHEPUMEHTAIBHBIX 3aad.



Paznen 4. [lepnognyecknii 3axoH u [lepunognueckas cucrema xumudecknx 3aemenToB (I13 n [ICXI)
.. MenpeneeBa u crpoeHne aroma. (8 yacos)

EcrecTBeHHBIE ceMeiicTBA XMMUYECKHX 3JEMEHTOB: LIETOYHBIC M IIEIOYHO3EMEIbHBIE METAJUIBI, TalOTCHbI, HHEPTHBIC ra3bl. AMGOTEpHOCT. AMQOTEPHBIE OKCHABI U
ruapokcupl. KommiexkcHsie comm.

Otxkperrae [I.M1. Menneneessm 13 u cozmarne nm [ICX0D.

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMUIECKUX HJIEMEHTOB. OCHOBHBIE CBEACHHS O CTPOCHUH aTOMOB. JlOKa3aTelbCTBa CIOKHOCTH CTpoeHUs aToMoB. OmbIThl Pesepdopaa.
[TnanerapHas MOJIENTb CTPOCHHS ATOMOB.

CocTaB aTOMHBIX siIep: NPOTOHBI, HEHTPoHbI. OTHOCHTENIFHASE aTOMHAsI Macca. B3aMOoCBs3b MOHATHH «IIPOTOH», KHEUTPOH», KOTHOCHUTEIIbHASI aTOMHAs Maccay.

MuKpoMup. DNEKTPOHBL. CTPOCHUE AIICKTPOHHBIX YPOBHEH aTOMOB XUMHYECKUX DJIEMEHTOB

NeNe 1-20. TTonsiTre 0 3aBEPIICHHOM YIICKTPOHHOM YPOBHE.

W3zoronbl. dusnueckuii cMbica cuMBoiMKHM [lepuoandeckoii cucrembl. CoBpeMenHas GopmynupoBka [13. Vi3MeHeHHs1 CBOMCTB 3J€MEHTOB B MEpHOAaX M IpymIax, Kak
(YHKIMS CTPOSHUS AJIEKTPOHHBIX 000JIOUEK aTOMOB.

XapakTepUCTHKa MIeMEeHTa-MeTallIa ¥ JJIeMeHTa-HeMeTalia 1o ux nojoxenuto B IICXD J1.11. Menneneesa.

JdeMoHcTpanuu.

e  Paznnunsie ¢popmbl Tadmun I1C.

e MopnenupoBanue noctpoenus I1C /I,11. Menneneesa.
L4 MOZ[CJ'II/I aTOMOB XUMHYCCKHUX 3JICMCHTOB.
e Mogenu aTOMOB 31eMEHTOB 1 — 3 mepHOJIOB.
JlaGopaTopHble onbIThl.  IlomydeHue aMm(pOoTEpHOTO THAPOKCHIA U HCCIEAOBAHNE €TO CBOHCTB.

Paznen 5. Xumuueckas cBsi3b. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE peakiuu. (16 yacos)

Honnass xumudeckast cBs3b. [OHBI, 0Opa3oBaHHBIE aTOMaMH METAUIOB W HeMeTaioB. CxeMbl 00pa3oBaHMsS HOHHOW CBSI3M Al OMHApHBIX coenuHeHWH. MoHHBIE
KPHUCTAJUTMUECKHE PEIIETKH M (PU3NUECKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM pelieTkH. [loHsTtre o GopMyIibHOM enHHIE BEllecTBa.

KoBaseHTHass XxuMudeckas CBA3b. DJEKTPOHHBIE U CTPYKTypHBIe (hopmyisl. KoBaneHTHas HemoispHas cBsA3b. CxeMbl 00pa30oBaHUS KOBAJCHTHOW CBA3M Ui OMHApPHBIX
coequHeHU. MOJeKyIsIpHbIE M aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, M CBOMCTBA BEIECTB C 3TUM THUIIOM PELIETOK.

DJIeKTPOOTpULIATENBHOCTD. Psy anexTpooTpuiiaTensHocTH. KoBaseHTHAS MOJIsIpHAs XUMHUYecKast CBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHOH MOJISIPHOM CBSA3M AJIsI OMHAPHBIX
coequHeHu. MoJeKyIsIpHbIe 1 aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOHCTBA BEIIECTB C THM THIIOM PEIIETOK.

Mertayindeckas XMMHUECKasi CBSI3b U MeTaJIMYeCcKasi KpUCTaJuIndecKas perrerka. CBOHCTBA BEIIECTB ¢ 3TUM THUIIOM penleTok. ExnHas npupoaa XUMHYECKUX CBSI3€i.

Crenenp okucineHus. CpaBHEHHE CTENICHEH OKHMCIEHUs U BaJIeHTHOCTH. [IpaBuiia pacueTa CTeneHn OKUCICHUS 110 (GOopMyJIaM XUMHUYECKAX COCTUHEHHH.

OKHCIUTENIFHO-BOCCTAaHOBUTEINBHBIE peakimu. OrpesesieHne cTeneHed OKUCICHUs AJsl AJIEMEHTOB, 00pa3yIoIiX BEIIeCTBA Pa3HBIX KIACCOB. Peakiun MOHHOrO oOMeHa n
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIE peakinu. CocTaBiieHne ypaBHEHHH OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIi METOIOM JIEKTPOHHOTO OanaHca.

JemoHcTpanuu.

e  Buneodparmentst u cnaiinel «oHHAS XUMHYIECKASI CBSI3bY.

e KoJieKkiius BEecTB C MOHHOM CBS3BIO.

e  Mojienu HOHHBIX KPUCTAIUTMIECKUX PEIIETOK.

e  Buneodparments! u cnaiiner «KoBareHTHAsS XUMHYECKAs! CBSI3bY.

o  Komneknus BEmecTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOCHUS. MO MOJIEKYIISIPHBIX i aTOMHBIX KPUCTAJUTHIECKUX PEIIETOK.
o  Caiigsl «MeTalmindecKass XUMHIECKast CBI3bY.
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o  Kommexknusa «MeTalibl ¥ CIJIaBbD»)
e  BsaumopeiicTBue MHKA C CEPHOM U COISTHON KUCIOTOU, XJIOPUAOM MEIIH.

YYEBHO-METOJUYECKOE OBECIIEYEHHUE

YMK «Xumust. 8 kmacey

Ta6puensa O. C. Xumus. 8 kimacc: yueOHuK 11s1 00mieoopazoBarenbhbix opranmsanuii / O. C. TabpuensH, U. T'. Octpoymos, C. A. Cnagkos. — M.: [Ipocserenne, 2019
I'abpuensa O. C. Xumus. Mertoauueckoe mocobue i 8 kiacca yueOHoe mocobue [yt obieodpazoBarensHbix opranusanuii / O. C. ['abpuensn, U. B. Akcénona, . T
OctpoymoB. — M.: [Ipocemenue, 2019
I'abpuensn O. C. Xumus. COOpHUK 3a1a4 U ynpakHeHuH. 8 kinacc: yueOHoe mocobue st o0imeodpasoBarenshbix opranuzanuid/ O. C. 'abpuensy, 1. B. Tpuryouak M.:
IIpocsemenue, 2019

Hnpopmayuonnvie cpedcmea
1. http://www.alhimik.ru. TIpeacTtaBieHbl pyOpHKH: COBETHI a0UTYPHUEHTY, YUHTEIIO XUMUH, CIIPAaBOYHHK (OYEeHb O0JIbLIask MOAOOPKa TaOJIHI M CIIPAaBOYHBIX MaTEpPHANIOB),

Becenasi XUMHUs1, HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHbBIX HCTOPUYECKUX CBEACHHH).

2. http://www.hij.ru. XypHan «XuMus 1 )KHU3HBY» MOHITHO M 3aHIMATENIFHO PACCKa3bIBaeT 000 BCeM MHTEPECHOM, UTO MPOUCXOAUT B HAYKE U B MHPE, B KOTOPOM MBI
KUBEM.

3. http://chemistry-chemists.com/index.html. DnexkTpoHHsIii xKypHAT «XUMHKA U XUMHS», B KOTOPOM IMPEICTABICHO MHOXECTBO

OIBITOB M0 XMMHH, 3aHUMATEIBHON HH(OOPMAIINH, TIO3BOJIAIONICH YBICYh YICHHUKOB YKCIICPHUMEHTATBHOM YaCThIO PEIMETA.

. http://c-books.narod.ru. BceBo3morkHas nuTepatypa no XuMum.
. http://www.drofa-ventana.ru. M3BectHoe u3aaTenscTBo yaeGHOU urepaTypbl. HOBHHKH Hay9YHO-NOMYJIAPHBIX M 3aHUMATEIbHBIX KHHUT [0 XHUMUH.
. http://1september.ru. JXypran mns yauteneii u He TonbKO0. BosbIoe KOMTHIECTBO PaGOT YUCHHKOB, B TOM YHCIIE U HCCIEI0BATEIHCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuit mKOIBHBINA TOPTAT CO CCHUTKAMU Ha 00pa30BaTelIbHBIC CAUTHI IO XHUMHH.
. www.periodictable.ru. CoopHuK cTaTeii 0 XUMHUYECKHX JIEMEHTAX, WILTFOCTPUPOBAHHBIH SKCIIEPUMEHTOM
http://him.1september.ru/index.php — sxypuan «Xumusi».
http://him.1september.ru/urok/- Marepuansl k ypoky. Bce paGoThl, Ha OCHOBE KOTOPBIX CO3/IaH CAMT, ObLIH OMYOJMKOBAHbI B XKypHAJIe «XHAMUS».
www.edi0S.ru — DiI0¢ — UEHTpP AUCTAHIMOHHOTO 0Opa30BaHMs
http://djvu-inf.narod.ru/ - anexrponnas 6ubIHOTEKA
oP:
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BBenenune

B 00y4yenun xumun 00JbII0E 3HAYSHUE UMEET IKCIICPUMEHT. AHAIM3UPYS pe3yiIbTaThl IPOBENEHHBIX ONBITOB, YYaliecs: yOe:K1atoTcsl B TOM, YTO T€ MM WHBIE TEOPETHYECKHE
IIPEACTABICHNUS COOTBETCTBYIOT WJIM NPOTUBOPEYAT PEAIILHOCTU. TOJIBKO OCYLIECTBIISAS XUMHMUYECKHUN SKCIEPUMEHT MOKHO IIPOBEPUTH JOCTOBEPHOCTDH IIPOTHO30B, CIEIAHHBIX HA
OCHOBaHHMHM TEOpHH. B mporecce 3KCepUMEHTaIbHOM pabOTHI ydamuecss NPHOOPETAIOT OMBIT IO3HAHUS PEANbHOCTH, SBJISIONIMNCS Ba)KHBIM 3TarloM (OpMHPOBaHMS y HHUX
yOeXIeHUH, KOTOpBIE, B CBOIO OYEPE/b, COCTABISIIOT OCHOBY HAYYHOTO MHPOBO33peHUs. Peanmmsanust yka3aHHBIX HeleH BO3MOXKHA MPU OCHAIIEHHH IIKOJIBHOTO KaOMHETa XMMUH
COBpPEMEHHBIMHU TpHOOpaMu M obopynoBaHueM. B pamkax HamuoHajnbHOrO mpoekra «OOpa3oBaHHE» 3TO CTAI0O BO3MOXHBIM Oyaronapsi CO3JaHUI0O B 0011e00pa3oBaTeNIbHBIX
OpTaHM3aIX, PACIONOXKEHHBIX B CEIBCKOM MECTHOCTM W MAaNbIX TOpOJax, ILEHTPOB 0Opa30BaHMs ECTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampasieHHOCTeH «Toukn
pocTta».BHenpeHne 3Toro 060pyaOBaHWSA MO3BOJIUT KAaue€CTBEHHO HM3MEHHTH IPOIecC OOydeHMs XUMUHU. KOJMUecTBEHHBIE 3KCIEPHUMEHTHI IO3BOJIIT MONYydYaTh IOCTOBEPHYIO
nHpopManMI0 O MPOTEKaHHH TeX MM WHBIX XMMHYECKHX Ipolleccax, O cBoiicTBax BeuiecTB.Ha OCHOBE MOJMYyYEHHBIX SKCIEPUMEHTAIBHBIX TaHHBIX O00Yy4aeMble CMOTYT
CaMOCTOSTENILHO JIeIaTh BBIBOIbI, 0000IIaTh pe3yIbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OY/ET CIIOCOOCTBOBAThH MOBBIIICHHIO MOTHUBAIMU 00YYESHUS IIKOJIEHUKOB.

IlenTpel 00pa3oBaHMS E€CTECTBEHHO-HAYYHOW HampaBlIeHHOCTH «Toduka pocTa» cO3MaHbl C IIEIbI0 Pa3sBUTHS y OOYYArONIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTHYECKOH,
nH(pOpMALMOHHON TPaMOTHOCTH, (POPMUPOBAHUSI KPUTUUECKOTO M KPEaTHMBHOI'O MBIIUICHHS, COBEPILICHCTBOBAHHSI HABBIKOB €CTECTBEHHO-HAYYHOW HANPaBICHHOCTH, a TaKXKe JUIs
MPaKTHYECKOH 0TPaObOTKH y4eOHOTo MaTepuaiia 1o y4eOHbIM npeameram «Dusuka», «Xumusy», «buogorusy.

eab u 3anauun

Peanu3anust 0ocHOBHBIX 0011€00pa30BaTENbHBIX IPOrPaMM 110 Y4EOHBIM MIPEAMETaM eCTeCTBEHHO-HayYHOH HANPABICHHOCTH, B TOM YHUCIIE B paMKaX BHEYPOUYHOM
JIESITEIIEHOCTH 00YYaroIIuXCsi;

pa3paboTKa 1 peaar3anis pa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 0011600pa30BaTENbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, a TAK)Ke MHBIX IPOTPaMM, B TOM
4ycie B KAaHUKYJISIPHBIA IEPUOJ;

BOBJICUCHHUE YYALIMXCS U NEJarOTHYECKUX pAOOTHHKOB B TPOEKTHYIO EATEIbHOCTS;

OpraHu3aIys BHEy4eOHOM AeATEIIbHOCTH B KAHUKYJIIPHBIA NIepHoJI, pa3paboTKa U pean3aliisl COOTBETCTBYIONIUX 00pa30oBaTeIbHBIX IPOTPaMM, B TOM YHUCIIE [T J1arepeii,
OpPraHM30BaHHBIX 00pa30BaTEIbHBIMU OPTaHU3AIMSIMU B KaHUKYJISIPHBIN MIEPHOL;

MIOBBIIIIEHHE MPO(ECCHOHAIBHOTO MACTEPCTBA TEJarOTHUECKUX pAOOTHUKOB LIEHTPA, PeaIU3YIOIINX OCHOBHBIE U JIOMIOJIHUTEIbHBIE 00111e00pa30oBaTeNbHbIE IPOrPAMMBI;

Cozmanne 1ieHTpa «Touka pocTa» MpeAroiaraeT pasBUTHE OOpa30BATENBbHOW HHOPPACTPYKTYPhI 0OIICO0pa30BATEIbHON OpraHM3allii, B TOM YHCJIC OCHAIICHHE
00111e00pa30BaTEIbHON OpPraHU3allNK:



000pyI0oBaHNEM, CPEICTBAMHU O0YUICHHUS M BOCTIUTAHUSA JJISl M3YUCHHUS (B TOM YHCIE SKCIICPUMEHTAIBHOTO) IIPEIMETOB, KypCOB, TUCIUILINH (MOIYyJIeH) ECTeCTBEHHO-
Hay4YHOW HAIPaBICHHOCTH IIPH peaTU3aLliii OCHOBHBIX 00Ie00pa30BaTEIbHEIX IPOrPaMM U JOTIOJIHUTEIILHBIX 0011e00pa30BaTeNbHBIX IPOTPaMM, B TOM YHCIIE IS PACIIUPEHHUS CO-
JepkaHus y4eOHbIX peamMetoB «Pusukay, «Xumusi», «brnoxorus»;

000pyI0BaHUEM, CPEICTBAMH O0YYESHUS M BOCIIUTAHHMS IS PeasIM3allii IPOrpaMM JOTIOIHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAyYHO! HAIIPaBICHHOCTH;

KOMIBIOTEPHBIM U HHBIM 000pPYHIOBaHHEM.

[podmreHBIN KOMIDIEKT 000pyIOBaHUS MOKET OBITH BRIOpaH Iy 001Ie00pa30BaTeIbHBIX OpraHU3alNil, IMEIOMNX HA MOMEHT co3/1aHus neHTpa «Touka poctay HabOp CPeaCcTB
00y9JeHUsI ¥ BOCIIUTAHHSA, MOKPHIBAIONINNA CBOMMH ()YHKIIMOHATHHBIMH BO3MOKHOCTSIMH 0a30BbIe MOTPEOHOCTH NpPH M3YYCHUH Y4eOHBIX NMpeaMeToB «Dm3muka», «XuMHSI» H
«buonorusy.

Ilepeuenp, MHUHUMAIBbHO HEOOXOAMMBIC (YHKIMOHATIBHBIE M TEXHWYECKHE TPEeOOBaHMS M MHHHUMAIBHOE KOJIMYECTBO OOOPYIOBaHMS, PACXOAHBIX MAaTEpHAIOB, CPEICTB
00y4eHUsI ¥ BOCITUTAHHS Ul OCHAILCHUS IEHTPOB «ToUKa pocTay, ompenesstorcsi PernoHanbHeIM KOOpAWHATOPOM ¢ yuétoMm lIprmMepHOoro mepedHs o00pyHOBaHUS, PACXOIHBIX
MaTepualioB, CPEACTB 00y4EHHs U BOCITUTAHUS JUIs CO3JaHus M oOecredeHus] GyHKIIMOHUPOBAaHU LIEHTPOB 00pa30BaHMsl €CTECTBEHHO-HAYYHOW HanpaBieHHOCTH «Touka pocta» B
00111e00pa30BaTEIbHBIX OPTaHU3AIMSX, PACIIOJIOKECHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX TOPOAaX.

IMpodunbHBIN KOMIIEKT 000pymoBaHus obecreunBaeT 3(PQeKTHBHOE TOCTHKEHHE 00pa30BaTEIbHBIX PE3YIbTaTOB OOYYArOUIMMHUCS IO MPOTpaMMaM €CTECTBEHHO-HayYHOU
HAINpaBJIeHHOCTH, BO3MOXKHOCTb yIIIyOJIEHHOTO MU3Y4YEHHs OTACIBHBIX MPEJMETOB, B TOM YuCie sl GOpMUPOBaHMS M300pETaTENbCKOr0, KpEaTHBHOTO, KDUTHUECKOTO MBIIIICHUS,
pa3BuTHUsl (YyHKIUOHAIBHOW I'PAMOTHOCTH Y 0OYYarOLIMXCsl, B TOM YUCIIE €CTECTBEHHO-HAyYHOH U MaTeMaTHYeCKOH.

OKCHEPUMEHT SBJISCTCS HCTOYHUKOM 3HAHHHA M KPUTEPHEM MX MCTUHHOCTH B Hayke. KOHIENIHS COBpEeMEHHOTO 00pa30BaHUs MOAPAa3yMEBAET, UYTO B yIEOHOM IKCIIEPUMEHTE
BEAYUIYIO pOJIb JOJKEH 3aHATh CAMOCTOSATENbHBIN UCCIIEI0BATENIbCKUN YUEHUUECKUN AKCTIEPUMEHT.

CoBpeMeHHbIE JKCIIEpUMEHTAJIbHBIE HCCICIOBAaHHS 110 XMMHH YK€ TPYAHO IPEICTaBUTH O3 HCIIOJIb30BaHHMS HE TOJIKO AHAJIOTOBBIX, HO W LU(PPOBBIX HU3MEPHUTEIbHBIX
npubopoB.B ®enepamsrom ['ocymapctBenHoM O6pazoBarenpHoM Cranmapre (PI'OC) mpommcaHo, YTO ONHHM W3 YHHUBEPCANBHBIX Y4YeOHBIX ACUCTBHHA, MPHOOpETacMBIX
YUYAIIUMHCS, JOJDKHO CTaTh YMEHHE «IIPOBEJICHMS OIBITOB, MPOCTBIX SKCHEPHUMEHTAIBHBIX HCCIIEOBAHUH, MPSAMBIX M KOCBEHHBIX M3MEPEHMH C MCIOIb30BAHUEM AHAJIOTOBBIX M
U (POBBIX N3MEPUTENBHBIX TPHOOPOBY.

YueOHBIH HKCTIEPUMEHT MO XHUMUH, TIPOBOJUMBIN Ha TPaJWIMOHHOM 000pYAOBaHWH, O3 MPUMEHEHHS! IU(PPOBEIX 1a00paTOPHi, HE MOKET IO3BOJINUTH B MOJHOW MEpe pelInTh
BCE 33/1a4M B COBPEMEHHOH IIKOJE. DTO CBSI3aHO C PSIAOM MPHYHH:

TPaIUIHOHHOE MIKOJIFHOE 000pYAOBaHNE W3-3a OTPAHMUYCHUS TEXHUUECKUX BO3MOXKHOCTEH HE M03BOJISIET IIPOBOIUTH MHOTHE KOJIMUYECTBEHHBIE HCCIICOBAHUS;
JUTUTEIIEHOCTD POBEACHUS XUMHUECKHX HUCCIIE0BaHNI HE BCET/Ia COTJIacyeTcsl C JUINTEIbHOCTBIO yUeOHBIX 3aHATHIH;
BO3MOXKHOCTb ITPOBEJICHNSI MHOTHX HCCIIEIOBAHUH OTPaHUIMBACTCS TPEOOBAHUSIMU TEXHUKH O€301IaCHOCTH U JIp.

udposas naboparopusi MOJIHOCTHIO MEHSET METOAUKY W COJEPIKAHHE IKCIEPUMEHTAIbHOW AESTeNIbHOCTH M pElIaeT BhIlIenepeyrcieHHbie mpobnempl. upokuit cnekrp
JIATYMKOB TTO3BOJISAET YYallUMCS 3HAKOMUTHCS C apaMeTpaMy XUMHYECKOT0 IKCIIEPUMEHTA He TOJbKO Ha Ka4eCTBEHHOM, HO U Ha KoJnM4YecTBeHHOM ypoBHe.lludposas naboparopus
TI03BOJISIET BECTH JUTUTENIBHBIN SKCIEPUMEHT J1a)kKe B OTCYTCTBHE SKCIIEPUMEHTATOpa, @ YacTOTa X M3MEPEHHH HETO/BIIaCTHA YEII0BEYECKOMY BOCHPHSTHIO.
B npouecce opmMupoBaHMS HSKCIEPUMEHTANBHBIX YMEHUH yUeHHUK 00ydaeTcs MPeACTaBIATh HH(POpMAIHio 00 HCCIIeJOBaHIH B YETHIPEX BUIAX:
B BepOaJIbHOM: ONMCHIBATh AKCIIEPIMEHT, CO3/1aBaTh CJIOBECHYIO MOJAEIH SKCIIEPUMEHTa, UKCHPOBATH BHUMAaHKE HA N3MEPSIEMbIX BETHIMHAX, TEPMUHOJIOTHH;
B TaOJIMYHOM: 3aTIOTHATH TaOIHIIB JAHHBIX, JISKAIIUX B OCHOBE IMTOCTPOSHHS rpauKOB (IIPHU ITOM Y YUALIHXCSl BOSHUKAET IIEPBUYHOE MPEACTABICHNE O MacmTabax
BEJINYNH);

B Fpa(i)I/I‘ICCKOMI CTPOUTH Fpa(I)I/IKI/I 10 TaOJIMYHBIM JaHHBIM, YTO J1a€T BO3MOXKHOCTh Nnepexo/a K BBIABUIKCHUIO TUIIOTE3 O XapaAKTEPE 3aBUCUMOCTU MEKAY BEIIMYMHAMU (HpI/I
OTOM YUYHUTEIIb OKA3BIBACT MPEUMYIICCTBO B BU3yaIN3alluN 3aBHCUMOCTEH MCXIY BCJIMYMHAMU, HATTIAAHOCTD U MHOFOMepHOCTB); B BHJIC MATEM aTHYCCKHUX ypaBHeHHﬁI JaBaTb
MATEMATUYCCKOC OITMCAHNUEC B3aMMOCBA3H BCJIIMYHUH, MATCMAaTHYCCKOC O606HleHI/Ie.

[lepexox OT Kaxa0ro 3Tama MpeACTaBICHUS MHPOPMAIMN 3aHAMAaeT JOBOJIHHO OOJBIIONW NMPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpomecc HeoOXOoauM, HO B CTapIINX
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KJIaccax MOXHO ObUTO OBI 3TO BpeMs MOTPAaTHUTh Ha pemieHrne Ooiee BaXHBIX 3a4ad .B 3ToMm mmane nugpoBsie 1a00paTOpPUU CYIMIECTBEHHO SKOHOMST BpeMs. DTO BPEMs MOXKHO
notpaTtuth cornacHo PI'OC Ha hopMHpOBaHME NCCIEIOBATENECKUX YMEHUH yUalTNXCsl, KOTOPBIE BBIPAXKAIOTCS B CIEIYIOIMNX ACHCTBUSX:

oTIpeieIeHre IPOOIIEMET;

MIOCTaHOBKA NCCIIEOBATEIbCKON 3a1atH;

IUTAHUPOBAHNE PELICHUS 3aJa4H;

MIOCTPOEHHUE MOJETEH;

BBIJIBIDKCHHUE THIIOTES;

9KCIIEpUMEHTAIbHAsI IPOBEPKa THITOTES;

aHaJIM3 JAaHHBIX SKCIEPHUMEHTOB HJIH HaOJII0ICHUH;

(bopMyIHpOBaHHE BHIBOJOB.

HOCJ’Ie[[HI/Ie ToAbl Y yHalquxcs Ha6n}0):[aeTc>1 HU3Kasg MOTUBalM U3YUCHUA €CTCCTBECHHO-HAYUYHbIX JUCHHUIUINH U KaK CJIICACTBUC MAJCHUEC Ka4Y€CTBA 06pa3013aH1/1;1.

[TocraBisieMbie B LIKOJIBI COBPEMEHHBIC CPECTBAa O0YUYCHHUs, B paMKax mpoekTa «Touka pocTay copepikaT Kak yKe XOPOIIO M3BECTHOE 000PYAOBAaHKE, TaK M IMPUHIMITHAILHO
HOBOE. DTO 1U(POBBIC TA00PATOPUU U JATIYMKOBBIC CUCTEMbI. B OCHOBY 00pa30BaTebHOM IPOrpaMMBbl 3aJI0KEHO MpUMeHeHHe [U(POBBIX JabopaTopuil. TeMaTHKa NpeIIoKeHHBIX
9KCICPUMEHTOB, KOJIMYECTBCHHBIX OIBITOB COOTBETCTBYET CTPYKTypEe MPHUMEPHOH 00pa3oBaTeIbHOW MPOTrpaMMbI MO XHUMHH, cofepxaHuio deaeparbHOro rocyaapcTBEHHOTO
obpazoBarensHOro cranaapta (PI'OC) cpeanero (moaHOr0) 00IIEr0 0Opa3oBaHUsL.

PaccMoTpeHHbIe B TOCOOHH OMBITHI MPOIILTH MIHPOKYIO arpobarno. MHOTOJETHSS IPAKTHKA MCIIOIb30BaHUS XUMUYECKUX MprOopoB, 11JI B mikoie mokasasia, 4To COBPEMEHHbIC
TEXHUYECKHUE CPEICTBA OOYUYCHHsI HOBOTO IMOKOJICHHUS MO3BOJIIOT JOOUTHCSA BBHICOKOI'O YPOBHS YCBOCHHS y4eOHOIO Marepuana, YCTOHYHMBOTO POCTa IMO3HABATEIBHOI'O MHTEpeca
INKOJIbHUKOB, T.C. MPEOA0JIETh TC HpO6J’IeMbI, 0 KOTOPBIX TaK MHOT'O TOBOPAT, KOI'Zla p€4b 3aXOAUT O COBPEMCHHOM IKOJIbHOM XUMHUYECKOM O6pa3OBaHI/II/I.

JlaHHOE MEeTOIMYECKOE ITIOCOOME aPECOBAHO YUUTEISIM XUMHHU, KOTOPBIE pealli3yI0T 00pa3oBaTebHble IPOrPaMMBI C HCIIOJIb30BaHHEeM 000pyaoBanus «To4Ka pocTay.

HopmartupHas 06a3a

1. ®enepanbhbiii 3akoH o1 29.12.2012 Ne 273-03 (pen.ot 31.07.2020) «O6 obpaszosanuu B Poccuiickoit eneparmn» (¢ u3M.u joit., Bery.B cuiy ¢ 01.09.2020).— URL:

http://www.consultant.ru/document/cons_doc LAW 140174

(mara obpamenus: 28.09.2020)

2. [Tacnopt HanmoHambHOTO TpoekTa «O0pa3osanue» (yTB.pesuanymoM Cosera mpu [Ipesunente PO mo cTpaTerndaeckoMy pa3BUTHIO W HAIIMOHATIHHBIM IPOEKTaM, IPOTOKOIT
ot 24.12.2018 Ne 16).— URL:
https://login.consultant.ru link ?reg=doc&base=LAW&N=319308&demo=1 (mara ob6pamenus: 10.03.2021)
3. TocynapctBenHnas nporpamma Poccuiickoit @epepanun «Pa3surie o6paszosanus» (yrBepikaeHa moctaHoBienneM [Ipasurensctea PO ot 26.12.2017 Ne 1642 (pen.ot 22.02.2021)
«O0 yTBepkIeHNHU TOCYIapCTBEHHOH TporpamMmbl Poccuiickoit @eneparun «Passutue oopazoBanus».— URL:

http://www.consultant.ru/document/cons_doc LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f

(mata obpamenus: 10.03.2021)
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4. TIpodeccuonanbublii crangapt «llemaror (memarormdeckass AESATEILHOCTh B JONIKOJBHOM, HAa4aJIbHOM OOIIEM, OCHOBHOM OOIEM, CpeaHeM oOIieM oO0pa3oBaHHN),
(Bocmmratens, yaurens)» (pen.ot 16.06.2019 r.) (Ilpuka3s MunucrepcTBa Tpyaa u conpanbHon 3ammTel PO ot 18 okTsa0ps 2013r.Ne 544H, ¢ m3MEeHEHUSIMH, BHECEHHBIMHU TIPUKA3OM
MunuctepeTBa Tpyaa U coramuTel PO ot 25 gexabps 2014 r.Ne 11158 u ot 5 aerycra 2016 r.Ne 422u).— URL: // http://npopcmandapmnedacoca.pg (nata oGpaiieHus:
10.03.2021)

5. [Ipodeccnonanpublii cranaapt «llemaror qomomHUTEIHHOTO 00pazoBaHus AeTei 1 B3pocibixy» ([Ipuka3s MuHKCTEpCTBA TpyAa U connanbHOM 3aumThl PO ot 5 mas 2018 r.Ne
298u «O6 yTBepXIeHHH MPOQECCHOHATBHOTO cTaHmapTa «llemaror MOMOJIHUTENBFHOTO obOpasoBaHus mereit u B3pocibixy»).— URL: //https://profstandart.rosmintrud.ru/obshchiy-
informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/index.php? ELEMENT_ID=48583

(mara o6pammennst: 10.03.2021)

6. denepanbHBIil TOCYIapCTBEHHBIH 00pa30BaTeIbHBIA CTaHJapT OCHOBHOTO 00IIero oOpa3oBaHMs (YTBEpKAEH mprukazoM MuHUcTepcTBa 0Opa3oBaHus M Hayku Poccuiickoii
®eneparuu ot 17 gexabdpst 2010 r.Ne 1897) (pen.21.12.2020).— URL: https://fgos.ru

(mara o6pammennst: 10.03.2021)

7. ®enepanbHBIA TOCYAapCTBEHHBIH 00pa30BaTENbHBIH CTAHAAPT CpeJHEro odmero obpasoBaHus (YTBEpKAEH NpuKazoM MuHHCTEpCTBa 00pa3oBaHWS M HaykH Poccuiickoit
®eneparuu ot 17 mast 2012 r.Ne 413) (pen.11.12.2020).— URL: https://fgos.ru

(mara obparenus: 10.03.2021)

8. Meronuueckue peKOMEHAALMH 110 CO3JaHUI0 U (DYHKIMOHMPOBAHMIO JIETCKUX TeXHOMapkoB «KBaHTopuym» Ha 6a3e 00Ie0Opa30BaTeNbHBIX OpraHU3aluid (YTBEPHKICHBI
pacropsbkenrneM MuHHCTEpCTBa pocBeleHus Poceuiickoit @eneparmu ot 12 staBapst 2021 r.Ne P-4).— URL: http://www.consultant.ru/document/cons_doc LAW 374695

(mara obparenus: 10.03.2021)

9. Meroaudeckne PEKOMEHIALMH IO CO3JaHMI0 M (QYHKIMOHHPOBAHHIO LEHTpoB ImdpoBoro obOpasoBanms «IT-kyO» (yTBepKIeHBI pacnopsyKeHHEM MUHHCTEpCTBa
npocsetenus Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-5).— URL: http://www.consultant.ru/ document/cons doc LAW_374572

(mara obparenus: 10.03.2021)

10. Meroauueckue peKOMEHIAIMH 110 CO3MaHUI0 U (PYHKIIMOHUPOBAHHIO B 00IICOOpA30BaTEIBHBIX OPraHU3aIUIX, PACIIOIOKEHHBIX B CEIbCKOM MECTHOCTH U MAJIbIX ropojax,
LIEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOHN HampasieHHOcTel («Touka pocTay) (yTBEp>KAEHBI pacropsbkeHHneM MUHHCTepCTBa MpocBemieHus Poccuiickoi
®eneparuu ot 12 suBaps 2021 r.Ne P-6).— URL: http://www.consultant.ru/document/cons_doc_ LAW 374694/
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OcHoOBHbIE OHSATHS U TEPMHUHBI

CnpaBo4YHHK
B MeTonmyeckoM HOCOOHH HCTIOIB3YIOTCS CIIEAYIOIIUE IIOHATHS U TSPMUHBL:

Touka pocma — 310 (enepanbHas ceTh LIEHTPOB 00pa30BaHKs LU(PPOBOT0, ECTECTBEHHO-HAYYHOT0, TEXHUYECKOT0 U TYMaHUTapHOTO Npoduiist, OpraHn3oBaHHas B paMKax IPOEKTa
«CoBpeMeHHas IITKOJIay.

Hudgposas (komnviomepnasn) naéopamopus (LIJI), mporpaMMHO-anmapaTHHI KOMILUICKC, NATYMKOBAas CHCTEMa — KOMIUICKT Y4eOHOro OOOpYyIOBaHUs, BKIIOYAIOIIUANA W3-
MEpUTENbHbII 00K, HHTeP(ENC KOTOPOro MO3BOJSIET 00ECHEYNBAThH CBSI3b C MEPCOHATBHBIM KOMITBIOTEPOM, i HA0Op AATYUKOB, PETUCTPUPYIOMINX 3HAYCHHUS PA3TMIHBIX (PH3HMIECKUX
BEITHYHH.

AIIXP — armapar 11 IpOBEACHUA XUMHUYCCKUX peaKum‘/'I C TOKCUYHbIMH I'a3aMU U IIapaM, 3aMKHYTbIX Ha ITIOTJIOTUTEIIb.

Bans xomounuposannas npeqHa3HaueHA Il HAPEBa CTEKIITHHBIX U (papdOpOBBIX COCYAOB C peareHTaMH O ONPENeNEHHONW TeMIlepaTypbl B 3aBUCHMOCTH OT TEILUIOHOCHUTENs.B
KadecTBE TEIUIOHOCUTENS BRICTYIACT BoJia (BosIHAsS OaHs), peYHOI mmecok (TmecouHas 0aHs), CrieuanbHbIe JKUAKOCTH ( HallpuMep, MaciisiHas OaHs).

IIpubop ons nonyuenusa 2azoé (npubop Kuprowkuna) — npocteiiimii npuOop Ui MoTydeH!s: HeOOJBIIOTO KOJINYECTBA ra30B. BrIyckaeTcst B AEMOHCTPALIOHHOM U YYCHHYECKOM
BapUaHTax.

Cocyo Jlanoonvma (npoOupKa NBYXKOJICHHAs!) — IIPEICTABISIECT COOOM BE CHAsHHBIC MO ONPENEIEHHBIM YITIOM HPOOHPKH ¢ OZHWUM TopioM.IIpuMeHsieTcs: ais AeMOHCTpaLuH
3aKOHA COXPAHEHHS MacChl BEIECTB B XUMUYECKUX PEAKIIHAX.

Mewanka mazrhumnas — yCTPOWCTBO JJI IEPEMEIINBAHUA KUAKOCTEH, C TOMOILBIO BPAIAIOIIEr0Csl B MATHUTHOM IOJIE SIKOPSI.

KpaTtkoe onucaHue noixoA0B K CTPYKTYPHPOBAHIIO MATEPHAJIOB

B o6pazoBarensHoii nporpamme (OI1) mpencraBiieHs! ciie Iy ONINe pa3iaessl:

1. MeTo b1 H3y4eHHs BEIIECTB U XUMUYECKUX SBICHUH. IKCIIEPUMEHTAIbHbIE OCHOBBI XUMHH.
. [lepBoHavasibHBIE XUMHUYECKHE TIOHSTHSI.

. PactBopbL.

. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COSINHEHHUH.
. Teopus 37I€KTPOIUTHIECKOH AUCCOIMAIINN.

. XUMHUYECKHE peaKliu.

7. XuMHYeCKHe 3JIeMEHTHI (CBOMCTBA METAJIOB, HEMETAIJIOB M MIX COCAMHEHHI).

B oCHOBy BbIICNICHHSI TaKUX PA3JIENIOB 3AJI0KEH XMMHUYECKHH 3KCHEPHMEHT, TPaJuLIMOHHAs CHcTeMa H3ydeHHs XMMHUH.OCHOBHOWH (opMOi yd4eOHOH AEATEITHHOCTH SBISIETCS
XUMHYECKHH IKCIEPUMEHT, NMPOBOANUMBIN B BHJE JIAOOPAaTOPHBIX, MPAKTHUECKUX PabOT M JEeMOHCTpanuil.J[eMOHCTpalMOHHBIH HKCIEPHUMEHT MPOBOAMUTCS B TOM Ciydae, €CIH OH
OTIaceH JUIsl BHITIOJIHEHHUS YUAIIMMHUCS HIIH UMEIoIIniicss IpruOop MpeAcTaBieH B eAMHCTBEHHOM dKk3eminsipe.9 XUMMUSI B coneprkanue

s u3ydenust npenmera « XMMHS» Ha 3Tare OCHOBHOTO obmiero oopaszosanust orBoautest 140 yacos:

8 kimacc —70 yacos;

9 kimacc —70 gacos.

Jannas oOpa3zoBaTenbHas MporpaMMa 00ecleunBaeT YCBOCHNE yUAIIUMICS BaKHEHIITNX XUMUYECKUX 3aKOHOB, TEOPUIl M MMOHATHI; (GOPMHUPYET MPEACTABICHNE O POIM XUMHH B
OKpY’KaIoIIeM MHUpPE U XKU3HU YenoBeKa. [Ipu 3ToM 0CHOBHOE BHUMAaHUE yIENAETCs CYLIHOCTH XUMUUECKUX PeaKil 1 METOAaM HX OCYLIECTBICHMS.

ook wWN
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OpHUM M3 OCHOBHBIX IIPUHIUIIOB TOCTPOSHHS NPOTPaMMBI SIBISAETCSA NPUHIUI JOCTYITHOCTH. DKCIIEPUMEHTAIbHBIE JaHHBIC, OTYUYCHHBIC YIAIIUMICS TIPH BBINOJHEHNH KOJIHMYECTBEH-
HBIX OIIBITOB, IIO3BOJISIIOT YYAIIUMCSI CAMOCTOSITENIFHO JIENIaTh BBIBOJIBI, BBISBIIATH 3aKOHOMEpHOCTH.I101X0161, 3a10’KEHHBIE B COZIEPKaHNE TPOTPAMMBI Kypca, CO3/Ial0T HEOOXOAUMBIE
YCIIOBUSI [UISl CHCTEMHOTO YCBOCHUSI YUAIIUMHUCS OCHOB HayKH, JUIsl 00ECTIEIEHNUSI Pa3BUBAIOIIETO W BOCTIMTHIBAIOLIETO BO3ICHCTBHS 00y4eHHS Ha IMIHOCTH ydaerocs.dopmupyemble
3HAHMS JOJDKHBI CTAaTh OCHOBON CHCTEMBI YOCXKICHHU MIKOIBHIKA, IIEHTPAIBHBIM SIIPOM €r0 HAy9HOTO MHUPOBO33PEHHUSL.

Onucanne MaTepHaIbHO-TeXHHYeCKOii 6a3bl HeHTpa «Touka pocTay», HCMOJIb3yeMOro JIsl peaju3aluu 00pa3oBaTeIbHbIX IPOrPaMM B paMKax NpenoJaBaHusi XHMHHU

MarepuanbpHo-TexHHYecKas 0a3a 1eHTpa «Touka poctay BKIOYaeT B ce0sl COBpEMEHHbIE U Kiaccudyeckue npubopbl.llocneanue mponum MHOTOJIETHIO arpo0altio B MIKOJIE |
MOJTY4YWIN TpU3HaHuE y yuuTenel xumun.K HUM OTHOCSTCS: mpHOOp ISl ZEMOHCTPAIMU 3aBUCHMOCTH CKOPOCTH PEaKIHH OT Pa3INdYHbIX (DAKTOPOB, ammapar Uil MpOBEICHHS
XUMHUYECKHX PEaKIHid, MpUOOp Ui ONBITOB C 3JIEKTPUYECKUM TOKOM, NMPUOOp Ul M3YYEHHs COCTaBa BO3JyXa M MHOTHE ApYyrue.YUHThIBas NMPAKTUYECKHH OMBIT NPUMEHEHUS
JITAHHOT'O 000PYIOBaHMs HAa YPOKaxX XUMHUH, MbI JIaIUM JIMIIb KPaTKoe onucanue npruoopoB.OCHOBHOM aKIEHT C/eNaeM Ha ONMCaHUM U(POBBIX 1a00paTOpHUil U UX BO3MOXKHOCTSIX. |

CnpaBoyHMK

Hudgposas (komnviomepnas) naéopamopus (LIJI), mporpaMMHO-aNmapaTHbli KOMILUICKC, NATYMKOBAs CHCTEMa — KOMIUICKT Y4eOHOro oOOpYyIOBaHUs, BKJIFOYAIOIIMNA HU3-
MEPUTEIBHBIN OJI0K, HHTEP(EHc KOTOPOTO MO3BOJISCT 00CCICUNBATh CBSI3b C MIEPCOHATBHBIM KOMITBIOTEPOM, U HA0OP MATUYUKOB |, pErHCTPUPYIOIINX 3HAUCHHS PA3IMYHBIX (HPH3UUCCKUX
BEITHYHH.

Hdamuuk memnepamypol n1amMuHOEbIH — NIPOCTOW U HAaAEKHBIN NaT4MK, [IPEIHA3HAYEH U1 U3MEPEHUS TEMIIEpaTyphl B BOAHBIX PACTBOpaxX U B ra3oBbIX cpenax.lMeeT paziuuHbIil
nauamna3oH u3Meperuit o —40 no +180 -C.TexHuueckue XapaKTepPUCTUKY JaTYMKa YKa3aHbl B HHCTPYKIHH MO SKCIUTyaTaIlH.

Jlamuuk memnepamypvl mepmonapuulil TpeHa3HayeH ais uaMepenust temmnepatyp 1o 900 oC.Mcnonb3yercss mpyu BBIMOJHEHUH padOT, CBSA3aHHBIX C U3MEPEHHEM TeMIIepaTyp
[UIAMEHH, TUIABJICHHS M PA3JI0XKEHHSI BEIECTB.

Jamuux onmuueckoii niomuocmu (KOJIOPUMETP) — NMPEIHA3HAYEH /IS U3MEPEHHs ONTHYECKOM MIIOTHOCTH OKPAIICHHBIX pacTBOPOB (puc. 1).Mcmons3yeTcss Ipu U3yYeHUH TeM
<<PaCTBOpI)I)), ((CKOpOCTI) XUMHWYCCKUX peaKuHﬁ», OIIPEACIICHNN KOHIICHTPpAaIU OKPAII€HHBIX NOHOB UJIN COG}II/IHCHI/Iﬁ.

B KOMIUIEKT BXOIST AATUYUKH C PA3IMYHON JTMHOW BOJIH HOJTYIIPOBOHUKOBBIX HCTOUYHHUKOB cBeTa: 465 1 525 HM.O0BEM KIOBeThI cocTaBisieT 4 Mil, JUIMHA ONTHYecKOro mytn — 10 Mm

Jlamuuk pH nipeHa3HAYeH I H3MEPEHUS BoIopogHOro nokasareis (pH).B HacTosimee BpeMs B IIKOTY HOCTYMAIOT KOMOMHUPOBAHHEIC TATYMKH, COBMEIIAIOIINE B ce0€ CTEKIITHHBIN
JJIEKTPOJ C JJIEKTPOAOM CPaBHEHHS, YTO JENaeT pabOTy 1O HM3MEPEHHIO BOJOPOJHOTO TOKasatens Oonee koMdoprtHOi./nama3on miamepernuit pH ot 0—I14.Mcnonesyercs s
M3MEpEHUs BOJIOPOJIHOTO TIOKA3aTelsl BOJAHBIX PACTBOPOB B PA3IIMUHBIX UCCIIEOBAHMIX 00BEKTOB OKPYKAIOIIEH CPEIbI.

ﬂam YUK 3Jlel<mp0np080()nocmu MnpeaHasHa4YCH Jid U3MEPCHUA y,I[e.]'H:HOﬁ QJICKTPOIIPOBOAHOCTH )KPI,Z[KOCTeﬁ, B TOM YHUCJIC U BOOAHBIX PAaCTBOPOB BeHICCTB.HpHMeHﬂCTCfI IIpyu U3y4CHUU
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TCOpUn 3J'IeKTp0J'IPITH‘-IeCKOﬁ AUCCOIUAllNY, XapaKTCPUCTUK BOAHBIX paCTBOPOB.

JHamuux xn0puod-uonoe Ncnoys3yeTcs 11l KOIMIESCTBEHHOTO ONPEISNICHUS COSP KaHNsI HOHOB XJIOpa B BOIHBIX PacTBOpPax, MOYBE, NPOAyKTax MuTaHus.K naTanky mo aximrodgaercs
HOHOCENeKTUBHBIN 3nekTpo] (UCD) (pabounii 3eKTpo), MOTCHINAT KOTOPOTO 3aBUCHT OT KOHLICHTPALIUH OMPEACIIeMOr0 HOHA, B TAHHOM Cllydae OT KOHIIEHTpauuu annoHos Cl—
Jlotenmman UCD omnpenenstoT OTHOCUTEIFHO 3JIEKTPO/Ia CPABHEHHS, KaK IPABIIIO, XJIOPCEPeOPsTHOTO.

Ha pucynke 2 moka3ana o6imasi cxema ucnosp3oBanus MCD 1yt KOJTHYECTBEHHOTO ONpPeJIeNiCHHs KOHIIEHTpau (akTuBHOCTH2) pa3nuuHbix HOHOB: Cl—, NO3—, NH4+, Ca2+.OcHoBHOI
koMmnoHeHT moboro UCD — meMmOpaHa, KOTopas pa3IenseT BHYTPEHHHN pacTBOP ¢ MOCTOSHHON KOHIIEHTPAHEH ONpeeNsieMOoro HOHa U HCCIIeTyeMBIH pacTBOP, a TAKXKE CIIY)KUT
CPEICTBOM 3JICKTPOIUTHIECKOTO KOHTAKTa MEX Ty HUMH. MeMOpaHa o6ataeT HOHOOOMEHHBIMU CBOMCTBaMU, MPHYEM ITPOHUIIAEMOCTh €€ K MOHAM pa3HOTo THIA pasiamdHa. Puc. 2.
YcTaHOBKa [T OTIpeeNieHns] KOHIICHTPau (aKTHBHOCTH) XJIOPHI-HOHOB B pacTBope. A: 1 — xopmyc natauka 1t onpeaenceans Cl—nonoB; 2 — pa3sém Micro USB s
MIOIKITFOUEHUS K KoMIbioTepy; 3 — pazsém BNC s moakitodeHns pabodero aekTpona; 4 — pa3zbeM IS MOAKIIOUCHHUS 3JIeKTpoaa cpaBHeHuUs. b: 1 —MOHOCENeKTHBHBIN 3IIEKTPOJ
(pabouuii 37eKTPON); 2 — IIEKTPOJ CPaBHEHHUS (XJIOPCEePEOPSIHBINA IIEKTPO/); 3 — MarHUTHAS MEIIaika; 4 — sSIKOPh MAarHUTHON MEIIaKU

3ampermaercst TporaTtb MeMOpaHy 3J€KTpo/a MaTblaMH U IIPHBOAUTD €€ B COIIPUKOCHOBEHHE C TBEPABIMU NoBepxHOCTsIMU. [Ipn xpanennn MCD gyBcTBUTENBHAS YaCTh AaTYNKA
(MeMOpaHa) HOJDKHA OBITh 3alIMILEHA CIIeNUAIbHBIM KoImaykoM. He momyckaeTcst HCHONIB30BaTh 31IEKTPObI ¢ HOIMMEPHOH MeMOpaHoil B cpelaX, COAEpIKaIUX JIETy4He BeIlecTBa
WIN opraHndeckue pacrsopurenu. He cnenyer ncnons3zoBars MCO B citbHBIX okuciuTeNsIX. AnurensHoe HaxoxaeHne ICO B pacTBopax KpPEeNKUX KUCIOT WM IIENOYeH MPUBOIAUT
K PE3KOMY M HE0OpaTHMOMY COKPAIIIEHHIO CPOKa CITYKOBI 3JIEKTpO/a.

2
AKTHBHOCTb HOHOB a — 3 eKTHBHAs (Ka)yIIascs) KOHIEHTPaLKs ¢ y4€TOM Pa3InYHbIX B3aUMOJCHCTBUI Me)Kly HOHaMU B pacTBope. [lokasarens akTuBHOCTH Pa = —lga.

ITousartue ObLIO MPEAJIOKCHO B 1907 T.aMCPHUKaHCKUM y‘léHBIM I".JIproncoM Kak HOBas NnepeMeHHas, IpUMEHCHUC KOTOpOP'I BMCCTO KOHICHTpAUH MO3BOJIACT UCIIOJIb30BATh JJIA
OIMMCAaHUS CBOMCTB PEAIbHBIX PaCTBOPOB OTHOCUTEJIILHO MPOCTHIC YPABHEHUS, ITOJTYUCHHBIC JJIA UICAJIbHBIX CUCTEM.

S’ JlamuuK HUMPAM-UOHOG TIPEIHA3HAYCH JUTS KOJIMYECTBEHHOTO OTPEIEIICHNS HUTPATOB B Pa3IMYHBIX 00BEKTaX OKPYXKAIOIIEH CpeIbl: BOje, OBOIIaX, PpyKrax,
KOJIOACHBIX M3/ICTHSIX U T.JI.

MquOCKOI’l uu¢poeoﬁ npeaHasHa4CH JJid U3y4CHUA (bOpMI)I KPpUCTAJIJIOB U Ha6J'[IOHCHI/I$[ 3a pOCTOM KPUCTAJIIIOB.

Annapam 0na nposedenusn xumuueckux peaxyuit (AIIXP) npeaHa3HadeH A MNOIyYEHUs U JEMOHCTPALUU CBOMCTB TOKCUYHBIX MApOB U Ia30B.JTH BELIECTBA MOIy4alOTCs B
KoJIOe- peakTope, 1 pH HarpeBaHuu (WK Oe3 HarpeBaHus1) ra3000pa3HbIe BEIIECTBA IPOXOAT Yepe3 HOTIOTHTEbHbIE EMKOCTH (HAaca/IK1) C pacTBOPAMH PEAareHTOB, BCTYMAIOT C
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HUMH B peakiuio (puc. 3).MI30bITOK ra3a NoTIomaeTcs XXHIKAMH 1 TBEPABIMU PEareHTaMH, a TAK)Ke AKTUBHPOBAHHBIM YIIIEM. ANIIapaT Jalie BCEro HCIONb3YIOT A HOTy YeHUS 1
JIEMOHCTpAIUX CBOUCTB XJI0pPa, CEPOBOAOPOJIA.

Puc. 3. Annapar anst npoBenenust xumuueckux peakiuid (AIIXP): 1 — nByropunas konba-peakTop; 2 — AeiuTeNIbHas BOPOHKA I PaOOThI C TOKCHYHBIMU BEIIECTBAMH,
M03BOJISIET 100ABIISAITH HEOOXOAMMOE KOJTMUECTBO )KUAKOTO PeareHTa B peaklOHHYI0 CMECh, He J0ITyCKas pasrepMeTH3aluu npubopa; 3 — EMKOCTH (HacaaKM) JJIS KHIKIX
peareHToB (moraoTtuTeneit); 4 — Konnaku; 5 — EMKOCTb (HacaKa) JUIst CHIITYYHX PEarcHTOB

[Ipu mpaBHIBHON SKCIUTyaTaIlly MpUOOpa JEeMOHCTpANHs CTAaHOBUTCS yOOOHOH M Oe3omacHoil. Ha mpoBeneHne ombITOB TpaTHTCA OKONO 3—6 MuH.XOpoImias BH3YalTbHOCTh
SIBISIETCSI IPEMMYIIIECTBOM 3TOro nprbopa.Tak Kak mpu JeMOHCTPaLMK OJHOBPEMEHHO MPOXOAAT HECKOJIBKO PEaKIMi, Ba)KHO NMPABUIIFHO OPraHM30BaTh HAOJIONCHHS YUaIlUMHUCS
3a IPOTEKAIOIMMHU TporieccaMu. LlenecooOpas3Ho 3amucaTh Ha TOCKE Ha3BaHUS WM (pOPMYJIbl PEareHTOB, HaXOSIIIMXCSI B MOTJIOTUTENBHBIX CKIISTHKaxX. [10 OKOHYaHWM OIbITa HYKHO
CPaBHHUTH MCXOHBIE PACTBOPHI BEIIECTB M PE3YIbTATHI HX MIPEBPAIICHHN.

AITXP M0>XHO IPUMEHSTH Ha pa3HBIX ATAlaX 00YICHUS — IPH M3yICHUH HOBOTO MaTepHalia, MOBTOPEHUH 1 3aKpeTIeHHH, 0000IIeHHN U CUCTeMaTH3alliy 3HaHUH yJamuxcs.B 3aBucu-
MOCTH OT Npoduis 00ydaeMbIX, LiejIel YpoKa, ypOBHS 3HAHUSI yYalXCs BO3MOXKHBI pa3jIMuHbIe BApUAHThI TIOCTAHOBKHM 9KCIEPUMEHTA U BbIOOpa pearupyroonmx BemecTs.O1HaKo npH
N3y4YCHUH CBONCTB BEIIECTB HE CIEIYET OTPaHUIMBATHCS TOJIBKO HKCIIEPUMEHTOM ¢ Hcmoib3oBanneM AITXP. MHorue quaakTndeckue Heidr MOTYT OBITh JOCTHTHYTHI TOJIBKO
JIEMOHCTpaNKeH ONbITOB B TpaguIHoHHOH opme. [Ipumenenne AIIXP He orpaHnm4YMBaeTCs BBHIICOMICAHHBIM 3KcIIepUMeHTOM. [Ipnbop ynoOHO MPUMEHSTh IPH AEMOHCTPALIUH
cBoifcTB auokcuaa asota (1V), MeTnnamuna, Opoma, npu GpaKIMOHHON MEperoHKH He(TH. B 1eIsIX 95KOHOMUK BPEMEHHU €r0 MOYKHO HCIIOJIb30BATh IPH U3YYCHUH CBOMCTB YIIIEKUCIIOTO
raza. AITXP moaxoaut A mosydeHusi 0¢3BOTHON a30THOM KHUCJIOTHI, OpoMOeH30J1a, HUTPOOEH30J1a U APYTHX COCTUHCHUN.

Ilpuéop onsa demoncmpayuu 3a8UCUMOCHU CKOPOCHIU XUMUYECKUX PeaKUUil Om PasiudHslX aKmopog NCTIoNb3yI0T IPU H3y4eHUH TeMbl «CKOPOCTh XUMUYECKON peakIuu» U
Ter1oBoro 3¢ dexra xummdecknx peakui. [Ippdop 1aét BO3MOXXHOCTH KCIICPUMEHTAIBHO UCCIIE0BATh BIMSHAE HA CKOPOCTh XMMHUUECKHUX PEAKIMH CIeTYIOMHX (PaKTOPOB:
MIPUPOJIBI pearupyronX BeIECTB, KOHIEHTPAIMH PearupyonuX BEIeCcTB, IUIOMAH IPaHHIBl pa3aena a3 B TeTePOreHHbIX cUCTeMax (IOBEPXHOCTH COIPHKOCHOBEHHUS MEXIY
pearupyroiuMy BeIecTBAMH), TEMIIEPATYPbl, KaTalu3aTopa, MHruOuTopa.

Puc. 4. [Tpnbop U1 IEMOHCTPALINH 3aBUCUMOCTH CKOPOCTH XUMHIECKUX PEAKLUI OT pa3au4HbIX (pakTopoB: 1 — noacraska; 2 — cocy sl JIanmonbTa; 3 — MaHOMETPUYECKHE TPYOKH

ITpubop cCOCTOUT U3 MOJCTaBKH, HAa KOTOPOH 3aKPEIUICHBI IBE MAHOMETPUUYECKUE TPYOKH, KOTOPBIE COSAUHAIOTCS C COCYAaMH JIaHI01bTa C IOMOIIBIO ITACTUKOBOM TPYOKH ¢ IpoOKaMu
(puc. 5).Mexny MaHOMETpHUYECKAMH TPyOKaMU Ha TIaHEIM HAaHECEeHa IKalia JJisi HaOIIJCHHs YPOBHS XKHUAKOCTH B TpyOKax. OKpaIIeHHOMN )HUAKOCTHIO MOXKET OBITh pacTBOp JTH0GOT0
KpacuTeJs B BOJE.
ITunemka-003amop — npucriocoOIeHNe, NCTI0JIB3yeMOe B J1a00PaTOPHH U1l OTMEPUBAHHUS ONPEeNIEHHOrO 00bEMa )XuaAKoCcTH. [TUIeTKH BRITyCKAIOTCS IEPEMEHHOTO U
MTOCTOSTHHOTO 00BhEMa.B KOMITIIEKTHI 000pyJOBaHUS TSI MEIUIIMHCKHUX KJIACCOB BXOIAT YAOOHBIE TUIETKU-103aTOPHI OTHOKaHATIbHbIE, TIO3BOJIIONINE HACTPOUTHh HEOOXOIUMBIN
00bEM 0TOMpaeMoii JKUIKOCTH B TPEX passIMuHbIX AnanazoHax (puc. 6).Vcrnons3oBaHue COBPEMEHHBIX TEXHOJIOTHH 1 IIBETOBOW KOJIMPOBKH JIHaIia30Ha JO3UPOBAHUS Ta&T
BO3MOXKHOCTh KQU€CTBEHHO, TOYHO, 0€3011aCHO BBITIOIHATH MUIETHpOBaHKE. [IUIIeTKH NMEIOT CMEHHBIE IIIIACTUKOBBIC HAKOHEYHHKH.
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Bana kombunuposannaa npeHa3HauCHA JUIA HarpeBa CTEKITHHBIX U (hapOpOBBIX COCYOB, KOTIa TPeOyeTCs CO34aTh BOKPYT HArPEBAEMOI'0 COCyJa PABHOMEPHOE TEMIIEPaTypHOE
oJie, n30eKaTh NCIOIB30BAHUS OTKPHITOTO INIAMEHH B PAacKaJIEHHOU AleKTprdeckoit crimpai (puc. 7).Kopmyc koMOWHIpOBaHHOW OaHNM cleNaH U3 aTroMUHHAA. JKIIKOCTHAS 9acTh
KOMOMHUPOBAaHHOM OaHU 3aKPBIBACTCS KOJIBIIAMU Pa3JIMYHOTO JHaMEeTpa.

Jis HarpeBaHms cocynoB o 100 °C B kadecTBe TENIOHOCHTENS HCIOIB3YIOT BOMY, KOTZ@a TpeOyeTcsl co3laTh Oosiee BBICOKYIO TEMIIEPATypy NPHMEHSIOT COJIEBBIC
pactBopbl. TemonocuteneM Moxet ObITh riuuepuH.OH obecrnieunBaeT mHTepBan Temmeparyp oT 60 mo 180 °C.Bpime 3Toi TemmepaTypbl INIMIEPUH HAaYMHAET pasjiaratbCs U
IBIMUTE. /)11 HarpeBaHUs 10 Ooiee BBICOKMX TEMIIEPATYp HCHONB3YIOT IMIMHAPOBOE MAacio WIM CHIMKOHOBoe.bonee 6e30macHO MCHOIb30BaTh IS HANOJHEHUS OaHb CyXOH
MEIIKO3EpPHUCTHIA TecoK.OnHAKO MEeCOYHbIe OaHM IMPOrpPEBAIOTCSI HEPAaBHOMEPHO.B COCTaB KOMIUIEKTa BXOJHUT CHTO IS HPOCEMBAHUS PEYHOTO IecKa. McTodHMKOM Temna Juis
KOMOMHHMPOBAaHHOM OaHU SBISIOTCS HJICKTPUUECKHE ITUTKHU C 3aKPBITON CITUPAIIBIO

IIpubop ona nonyuenus 2a306 VCNONB3YETCS IS TOTYICHUSI HEOONBIINX KOJIMYECTB Ta30B: BOAOPO/Ia, KHCIOpOoa (M3 IMEPOKCHIa BOAOPOa), YIIIEKHUCIOTO

Puc. 7. [Tpubop 1151 OTYyUCHUS U COOMPAHUS Ta30B

. IIlpumepHas paGouyasi mporpaMma 1o XuMHHM AJ1s1 8—9 KJ1accoB ¢ MCIO0/Ib30BaHHeM 000opyAoBaHus HeHTpa «Touka pocra»

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcsl peau3alus o0pa3oBaTesIbHBIX IPOrPaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTHUECKOH HANpaBIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBHHM C TPEOOBaHMSIMH 3aKOHOJIATENILCTBA B cepe 00pa3oBaHus U ¢ yu€ToM pekoMeHnannii denepaibHOTO onepaTopa yaeOHOTro IpeaMera « XUMUS».
O6pa3oBarenbHas MporpaMMa IMo3BOJISET HHTETPHUPOBATh peau3yeMble OIX0/Ibl, CTPYKTYPY U COAEpIKaHUe IIPHU OpTaHU3aIMK 00yUeHHs XUMUH B 8—9 Kiaccax, BRICTPOEHHOM
Ha 0a3e I000r0 U3 TOCTYNHBIX Y4eOHO-MeToAnYecKuX KoMIuekcoB (YMK).
Hcnonp3oBanue odbopynoBanus «Touka poctay npu peanusanuu gaHHoi OI1 mo3BossieT co3nars ycnoBus:
JUISL paclIMpeH st COAepsKaHus IIKOJIbHOTO XUMUIECKOT0 00pa3oBaHus;
JUIS TIOBBIIIEHUS TO3HABATEIEHOW aKTHBHOCTH 00YYarOIINXCS B €CTECTBEHHO-HAYYHOI 00J1acTH;
JUTSL Pa3BUTHSI IMYHOCTH PeOEHKA B Tpoliecce 00ydeHNsI XMMUH, €T0 CIIocOOHOCTEH, (POPMHUPOBAHUS 1 YIOBJICTBOPEHHUS COLMAILHO 3HAYNMBIX HHTEPECOB M IIOTPEOHOCTEIH;
JU1st paboTHI ¢ OapEHHBIMHY MIKOJILHUKAMH, OPTaHU3AIMH UX Pa3BUTHS B PA3IMYHBIX 00/1aCTAX 00pa30BaTeIbHOM, TBOPUECKOHN JIESTEIbHOCTH.
Ilnanupyemble pe3yibTAThl 0CBOCHHS YUeOHOI0 IpeaMeTa « XUMHS» ¢ ONUCAHMEM YHMBEPCAJbHBIX Y4eOHbIX AelCTBUI, 10CTUraeMbIX 00y4aroIIuMHCS
JIuunocmmubie pezynvmamot

Obyyaowuiicst nOIYHUM 803MOICHOCTb OISt YOPMUPOBanUsl credyrowux auunocmuvix YV/I:
orpe/iesIeHue MOTHUBAIIMU U3YUYCHUsI y4eOHOro MaTepuara;
OIICHUBAHHE YCBAaMBAEMOT0 YIeOHOTO MaTepUalIa, UCXOIS M3 COMUATBHBIX M JINYHOCTHBIX [ICHHOCTEH;
MOBBILIEHUE CBOET0 00pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3Y4EHHIO OCHOBHBIX HCTOPUYECKHX COOBITHH, CBSI3aHHBIX C PAa3BUTHEM XUMHUH U OOIIECTBA;
3HAHME MMPABUII IOBEJICHUS B UPE3BbIYaHBIX CUTYAIHSX;
OIIEHUBAHHE COIMAJIBHOI 3HAUNMOCTH Npodeccuii, CBI3aHHBIX C XUMHUEIT;
BIIAJICHUE MPaBIIIAMH 0€30IIACHOTO OOpAIICHHUS ¢ XHMUYECKHMH BEIIECTBAMHE H 000PYIOBaHHEM, IPOSBICHUE IKOJIOTHICCKON KYIBTYPHL.
Memanpeomemnvie pezynvmamol
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Pecynamuenvie
O6yuaiowuiicss ROIYHUM 803MOACHOCHb O POPMUPOBANUS CLeOVIOWUX pe2yiamushbix YV
LIeIIeTIoNaraHye, BKIF0Yasi HOCTAaHOBKY HOBBIX LENIEH, MpeoOpa3oBaHue MPaKTHIECKON 3a/1a9H B TIO3HABATEIHHYIO, CAMOCTOSTEIbHBINA aHAN3 YCIOBUH JOCTIKEHHS 1IEIH Ha
OCHOBE Y4&€Ta BBIJICTICHHBIX YUHUTENIEeM OPHEHTHPOB JEHCTBHS B HOBOM yu4eOHOM MaTepHaie;
TUIAHUPOBAHUE ITYTH JOCTHKEHUSI LIeJIeH;
yCTaHaBJICHHUE [IEJIEBBIX PHOPHUTETOB, BBIICTICHNE aJIbTEPHATHBHBIX CIIOCOOOB JOCTIKEHHS IIENTN U BEIOODP Hambolee 3¢ (EeKTHBHOTO cItocoba;
YMEHHE CaMOCTOSATETHFHO KOHTPOJIHUPOBATH CBOE BPEMS M YNIPABIAThH UM;
YMEHHE IPUHIMATh PEIICHHS B TPOOJIEMHOMN CUTyalnH;
MIOCTaHOBKA Y4EOHBIX 33/1a4, COCTABJICHHUE TUIaHA U TIOCIIEJ0BATEIbHOCTH ACHCTBHIA;
opraHuzaiys padouero Mecra Ipy BBIIOJIHEHUH XUMHUUECKOTO 9KCIIEPUMEHTA;
MIPOTHO3UPOBAHKE PE3yIbTATOB 00yUYCHUs, OLICHUBAHNE YCBOSHHOI'O MaTepHaa, OlleHKa Ka4yeCcTBa U YPOBHS MTOJy4YEeHHbIX 3HAaHHUI, KOPPEKLUs [UIaHa U CIioco0a IeicTBHs
IIPU HEOOXOJUMOCTH.

Iosnasamenvivle
O6yuarowuiics noayyum 603MONCHOCMb 05t POPMUPOSAHUS CLedVIoWUX nosHagamenvivlx YYII:
MOKCK H BBIACIICHIE HH(POPMALIHHL
aHaJM3 YCIOBUH U TpeOoBaHMil 3a1a4H, BEIOOP, COMOCTABICHNUE 1 OGOCHOBAHHE CIIOCO0a PEIICHHS 3a/1a4H;
BBIOOp Hanbosee 3(PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIL;
BBIJIBIDKEHHE U 00OCHOBaHME TUIIOTE3bI, BBIOOD criocoda e€ mpoBepKy;
CaMOCTOSTENbHOE CO3IaHIE ArOPUTMA ASSTEIBHOCTH IIPU PEIICHUH IIPOGIEM TBOPYECKOTO M MIOMCKOBOTO XapaKTepa;
YMCHUS XapaKTepH30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHHIO U CBOMCTBAM;
OIMUCHIBAHUE CBOWCTB: TBEPIBIX, KHUIKHX, Fa3000pa3HbIX BELIECTB, BBIICICHHE UX CYIIECTBCHHBIX PU3HAKOB;
H300pasKeHre COCTaBa MPOCTEHIIIMX BEIIECTB C IIOMOIIBI0 XMMHYECKUX (HOPMYII U CYIIHOCTH XUMHUYECKHX PEaKIHil C HOMOIIBI0 XUMHIECKUX yPaBHEHHIA;
HpoBeIeHNe HAOIIIOICHHH, ONIMCAHNE IPU3HAKOB M YCIOBHI TEUCHHUS XUMHYCCKUX PEaKIHi, BBIIOIHEHHE XUMIIECKOTO SKCIIEPUMEHTa, BRIBOJBI HA OCHOBE aHAIN3a
HaOJIIOICHUI 33 HKCIIEPUMEHTOM, PEIICHHE 3324, [I0JIyIeHHEe XMMUIECKONH HH(POPMAIIUK U3 PAa3INYHBIX HCTOYHHKOB;
YMEHHE OPraHM30BBIBATH UCCIIEIOBAHUE C IEIIBI0 TIPOBEPKH THUIIOTES;
YMEHHE [IeNIaTh YMO3aKIFOUCHNUsI (MHIYKTHBHOE H 110 aHAJIOTHH) U BBIBOIBI;
yMeHHE 00BEKTHBHO OICHUBATH HH()OPMAIIHIO O BEIIECTBAX M XUMHYECKHUX TPOIIECCaX, KPUTHUECKH OTHOCHTRCS K TICEBIOHAYIHON HH(POPMAIIHH.

Kommynuxamuenuie
Obyyarowuticss noayHum 603MONCHOCHb OJisL POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamuenvlx YV/I:
ITOJTHOE W TOYHOE BBIPAKCHIE CBOUX MBICIICH B COOTBETCTBHH C 33a4aMHt M yCIOBAIMHU KOMMYHUKAIIHAH;
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a/IeKBaTHOE MCIOIb30BAHUE PEUEBBIX CPEACTB IS YUIacTHs B AUCKYCCHH M apTyMEHTAI[MH CBOCH MO3UIINH, yMEHHE MIPEICTaBIATh KOHKPETHOE COAEP)KaHHUE C COOOIICHUEM
€ro B MMCHMEHHOW U YCTHOH (popMe, onpeaeseHne crroco00B B3aUMOICHCTBIS, COTPYAHIYIECCTBO B MTOUCKE M cOOpe MHPOPMALINH; OTpeie]ICHAE CIIOCOO0B B3aMMO/ICHCTBHA,
COTPYIHHYECTBO B IOUCKE U cOOpe MH(POPMAINH, yIaCTHE B ANUAIOTE, TNIAHUPOBAHHUE OOIINX CIIOCOO0B pabOTHI, MPOSIBICHNE YBaKUTEIHLHOTO O THOIICHHS K IPYTUM yJaIMCS;
OTIMCaHHUE COAEPKAHNUS BBIOJIHICMBIX JEHCTBHH € €TI0 OPHEHTUPOBKH B IIPEIMETHO - MPAKTUYECKOHN JESTENFHOCTH; YMEHHUS YIUTHIBATH Pa3HbIC MHEHUS U CTPEMHTHCS K
KOOPJMHAINHY Pa3JINIHBIX TO3UIHN B COTPYIHHIECTBE;

(hopMynHpOBaTH COOCTBEHHOE MHEHHE M ITO3HUINIO0, apIYMEHTHPOBATh M KOOPAWHUPOBATH €€ C MO3ULISIMU MTAPTHEPOB B COTPYTHUIECTBE P BEIPAOOTKE OOIIETO PEIICHHS
B COBMECTHOM J€SATEIHHOCTH;

OCYIIECTBIISITH B3aUMHBII KOHTPOJIb ¥ OKa3bIBaTh B COTPYJHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

IUTAHUPOBATh O0IIKE CIOCOOB! pabOTHI; OCYLIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY NEHCTBHUI MapTHEPA, yMETh YOSKIaTh;

UCIIOJIb30BAaTh a/ICKBATHBIC SI3BIKOBBIE CPEJICTBA JUI OTOOPaKEHHUSI CBOMX UYBCTB, MBICIJICH, MOTHBOB U ITOTPEOHOCTEH; OTOOpaXKaTh B pedH (onucanue, 00bsCHEHHE)
CoJllepKaHNe COBEpPIIaeMbIX IEHCTBHM, KaK B (popMe TPOMKOI connann3upoBaHHOHN pedn, Tak U B popMe BHYTpEHHEH peun;

pa3BHBaTh KOMMYHHUKaTHBHYIO KOMIIETCHIIUIO, HCIIOIb3YS CPEACTBA YCTHON U MMCHbMEHHOM KOMMYHHKAIIUH IIPH paboTe C TEKCTaMU YIeOHHUKA U JOTOJTHUTEIbHON
JIUTEPaTypOH, CIPAaBOYHBIMH TaOJIHMIIAMH, MIPOSIBIISITH TOTOBHOCTH K YBAXXCHUIO HHOM TOYKH 3PEHUS ITPU 00CYKACHUH PE3yIbTaTOB BHITTOJTHEHHON pabOTHI.

Ilpeomemnovie pesyromamot

Obyuarowguiica HAyYUmcs:

MPUMEHATH OCHOBHBIC METO/IbI ITO3HAHUSA ! Ha6J'IIOI[eHI/Ie, U3MEPCHUEC, DKCIICPUMECHT,

OIMCHIBATh CBOMCTBA TBépI[I:-IX, KUJIKUX, Fa3006pa3HLIX BCHICCTB, BbIACIIAA UX CYHICCTBCHHBIC ITPU3HAKH,

PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUs MacChl BELECTB, AaTOMHO-MOJIEKYIISIPHON TEOPHH;

pa3janiaTb XUMUYCCKUC U (1)1/131/1‘-16CKI/IC SIBJICHUA, Ha3bIBaTh IPHU3HAKN U YCJIOBUA MPOTECKAHUA XUMUYCCKUX peaKuHﬁ;

co0OuoaTh MpaBmiIa 0e301acHON padoTHI TPH MPOBEICHUHN OTBITOB,;

TI0JTb30BATHCS TA00OPATOPHBIM 000PYIOBAaHUEM U TTOCYIOH;

MOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

XapaKTepU30BaTh (PU3NUECKHE M XUMHIECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COSTMHEHHH, TPOBOANTH OIBITHI, TOJTBEP>KIAIOIINE XUMHUECKHE CBOWCTBA
N3yYEHHBIX KIIACCOB HEOPTaHWYECKUX BEIIECTB;

PacKpBIBaTh CMBICI TIOHATHS «PAaCTBOP», BEIYMCIATH MACCOBYIO JIOIIO PACTBOPEHHOTO BEILIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI C ONPEIeIEHHON MAacCOBOM JI0JIEH pacTBo-
PEHHOTO BellEeCTBA;

XapaKTEepru3oBaTh 3aBUCUMOCTb (1)I/I3I/I‘IeCKI/IX CBOMCTB BCHICCTB OT THUIIA KpHCTaﬂHH‘IeCKOﬁ peIHéTKI/I, OINPCACIIATL BUJ XHUMHUYECKOH CBSI3U B HEOPraHM4YCCKUX COCANHCHUAX,

pacKpbIBaTh OCHOBHBIE MOJIOKEHHUSI TEOPHH JIEKTPOIUTHUECKON TUCCOLUALINH, COCTABIISATh YPABHEHHSI DJIEKTPOJIUTHYECKOM AUCCOIMAIIMN KHCIIOT, LIEN0YeH, Colel 1
peaxIuii HOHHOTO OOMEHa;

PacKpbIBaTh CYITHOCTH OKHUCINTEIFHO-BOCCTAHOBUTEIILHBIX PEAKINi, ONPEAEIISATh OKUCIUTENh H BOCCTAHOBUTEIb, COCTABIIATh YPABHEHNS OKHCIUTEIHHO-
BOCCTaHOBHTEIILHBIX PEAKIIHUI;

Ha3bIBaTh q)aKTOpI)I, BJIMAIOIINE HA CKOPOCTh XUMHUYECKOH peakuunu;

XapaKTepU30BaTh B3aUMOCBSI3b MEK/1Y COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJUIOB U METAJLIOB,;

TIPOBOAMWTH OTIBITHI ITO MOJYYEHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Ppa3JIMYHbIX BEIIECTB,

IpaMOTHO OOPAILATHCS C BELECTBAMHU B TOBCEIHEBHOM HKU3HHU.
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O6ylta}0u;uzlc;z NOJYYUM 603MOHCHOCMb HAYHUUMBCA.
BbIABUTATH U IPOBCPATH SKCIEPUMCHTAJILHO TUITOTE3bI O XUMUYCCKUX CBOMCTBaX BEIICCTB HA OCHOBE X COCTaBa 1 CTpOCHUSA, UX CIIOCOOHOCTH BCTyIIaTb B XUMHWYCCKUE PC-

AKIIUU, O XapaKTEePE U MPOAYKTAX PA3TINYHBIX XUMHUYCCKUX peaKuHﬁ;
XapaKTEPU30BaTh BEIIECTBA 110 COCTaBYy, CTPOCHUIO U CBOﬁCTBaM, YyCTaHaBJIMBATh NPUINHHO-CJICACTBEHHBIC CBA3U MEXKAY JaHHBIMU XapaKTEPUCTUKAaMU BEIICCTBA,
COCTaBJIATH MOJICKYJIAPHBIE 1 ITOJTHBIC MOHHBIC YPaBHEHUA 10 COKpaH.[éHHLIM HNOHHBIM YPaBHECHUIM;
TIPOTrHO3UPOBATH CIIOCOOHOCTh BEIIECTBA IPOSABIIATE OKUCIUTEIBHBIE NI BOCCTAHOBUTEIILHBIC CBOIICTBA C y‘-IéTOM CTETICHEH OKHCIICHUS OJIEMCHTOB, BXOOAIINX B €0

COCTaB;

BBIABUTATH U IPOBCPATH SKCIEPUMCHTAJIIbHO I'MIIOTE3bI O pE3YyJibTaTax BO3JCHCTBUS Ppa3IMIHbIX (baKTOpOB Ha U3BMCHCHUEC CKOPOCTU XUMHYECKOH peaKkumnu;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JUIsl SKOJIOTMYECKH IPaMOTHOTO MOBE/ICHHS B OKPY KaloIleH cpese;

UCIIOJIb30BaTh MPHOOPETEHHBIE KIFOYEBbIE KOMIIETEHIIMH IIPH BBHIITOJIHEHUH TIPOEKTOB U PEIICHUH y4eOHO-HCCIIeI0BATENBCKHUX 3314 110 M3Y4EHHIO CBOMCTB, CIOCOOO0B
MOJTYYSHHS U PACIIO3HABAHUS BELIECTB;

00BEKTUBHO OLICHNBATh HH(OPMAIIHIO O BEIIECTBAX U XUMHUUECKHX IIPOIIECccax;

0CO3HABaTh 3HAUEHHE TEOPETUUECKUX 3HAHUN 110 XUMUH IS IPAKTHUECKON I TeTbHOCTH YeI0BEKa;

CO3/1aBaTh MOJIEIIM ¥ CXEMBbI IJISl peLIeHHs y4eOHbBIX 1 IO3HABATENbHBIX 3a]a4; IOHUMATh HEOOXOANMOCTh COOJIFOICHUS IPENMNCAHUH, TPEUIaraeMbIX B HHCTPYKIHUSX T10
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XHUMHUH U JIP.

DopMBbI KOHTPOJIS

Konrponb pesynbratoB oOy4deHust B cooTBeTcTBUM ¢ naHHod OIl mpoBomutcs B (opMe NHUCHMEHHBIX W 3KCIEPUMEHTAIBHBIX PadOT, MpPEAIoJaraeTcs IpOBEICHUE
MIPOMEKYTOUYHON U HTOTOBOH aTTECTaLH.

Ipomesrcymounan ammecmayun
Jlnd ocyiiecTBIeHNUS IPOMEXYTOYHON aTTeCTAIlMK UCTIONB3YIOTCS KOHTPOJIBHO-OLIEHOYHbIE MaTepHalIbl, 0TOOpP COJEPKAHUSA KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOCHUS CH-
CTEMBI 3HAHUI U YMEHUH — WHBapHAaHTHOTO S/Ipa COAEPIKAHUS JEUCTBYIOIUX 00pa30BaTENbHON MPOrpaMMBbl 10 XUMHH JIIs 00111e00pa30BaTeIbHBIX OpraHu3anuii. 3a1aHus

HpOMC)KyTO’-IHOﬁ ATTCCTAllMU BKIIFOYAIOT MaTCpraJl OCHOBHBIX Pa3CjIOB KypCa XUMUU.

TemaTnveckoe IJIAHUPOBAHUEC MaTEepuajia B 8 KkJ1acce ¢ HCNOJIL30BAHHEM OﬁOpy}IOBaHHH

Ne Tema
n
/m

1 MeTOL[I)I IIO3HAHUA B XUMUHU.
DKCIIepUMEHTAIBHBIE OCHO-
Bbl XUMHUHU

2 MeTopl TO3HAHUS B XMMHUH.
DKCIIEPUMEHTAIBHBIC OCHO-
BBl XUMUU

3 MeTopl HO3HAHUS B XUMUHU.

OKcIepuMeHTaIbHbIE OCHO-
BbI XUMHHU

Copep:xanue

IIpaxtrueckas padora Ne 1 «3yuenue
CTPOEHHMS TIIAMEHH»

JlabopaTopusrii ombiT Ne 1 «Jlo kakoi
TeMIIEpaTypbl MO>KHO HAarpeTh BELECTBO?»

JlaboparopHsrit onbiT Ne 2 «3mepenue
TeMIepaTypbl KHIICHNS BOJBI C TOMOIIHIO
JaTYMKa TEMIEPaTyphl 1 TEPMOMETPa

HeneBas ycTaHoBKa ypoka Koa-
BO
yacos
3HAKOMCTBO C OCHOBHBIMH 1
METO/IaMH HayKH
3HAKOMCTBO C OCHOBHBIMHU 1
METO/IaMH HayKH
Jlate npeacraBieHue o 1

TOYHOCTH U3MEpeHuil nug-
POBBIX JATYMKOB M aHAJIOTOBBIX
puoOopoB
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Ilnanupyemble pe3yabTaThl

‘YMeHue nosib30BaThCs Harpe-
BaTEILHBIMU IPHOOpaMU

OnpenensiTh BO3MOXHOCTb
MIPOBECHUS PEaKni 1 MPOIIECCOB,
TpeOYyIOLMX HarpeBaHus

YMenue BIOMpATh MPUOOPHI IS
MIPOBECHUS U3MEPEH U, TPEOYIOINX
TOYHOCTH ITOKA3aHUH.

Hcnoab3oBanue
000py10BaHUS

JlaTduk TeMnepaTypsl
(TepMomapHbIit),
CTIIMPTOBKA

JaTuuk Temneparypsl
(TepMomnapHsIif),
CIHUPTOBKA

Jatunk TeMnepartypsl
TJIATHHOBBIH,
TEPMOMETD,
JNIEKTpUYecKas MIUTKA



10

11

12

13

14

MeTOZ[I)I IMO3HaHU B XUMHWH.
3KCHepI/IMeHTaHLHHe OCHO-
Bbl XUMHWH

HepBOHa‘-IaJ'ILHLIe
XUMHNYCCKUC ITOHATUA.
YucTheie BellleCTBA U CMECH

IlepBoHauanbHbIE
XUMHUYECKHUE MOHSITHSL.
duznyeckue 1 XUMHYECKUE
SIBIICHUSI

[lepBoHauanbHbIE
XUMHUYECKHUE MOHITHSL.
IIpocThle U Cll0KHBIE BeLle-
cTBa

IIepBoHauanbHbIE
XUMHUYECKHE MOHSATHUS. 3aKOH
COXpaHEHMSI MacChl BELLIECTB
Krnaccel Heoprannueckux
coequHenuil. CocTtas BO3-
nyxa

Krnaccel Heoprannueckux
coenuHeHuil. CBoHcTBa
KHCJIOT.

PactBOpsI

PactBOpBI

PactBopsr.

PactBOpbI

JlabopaTopusrii onbIT Ne 3 «OmnpeneeHue
TEeMIEePaTyphl IUIABICHUS U KPUCTAII-
JTU3AIMHA METAIIIa

JlabopaTopusrii onbIT Ne 4 «OmnipeneneHue
BOJIOIPOBOJHOM M TUCTHIIIUPOBAHHOM
BOJIBI»

JemoHCcTpannoHHBIH SKkcriepuMerT Ne 1
«Bp1eneHne 1 MorIomeHne Termna —
MIPU3HAK XUMUYECKOH PEaKIIUI»

JleMoHCTpallMOHHBIN 3KcriepuMeHT Ne
2.«PaznoxxeHne BOJBI JIEKTPUIESCKUM
TOKOM»

JleMOHCTpallMOHHBIN KCTIEPUMEHT No
3.«3aK0H cOXpaHEeHHsI MacChl BEIIECTB

JeMoHCTpallMOHHBIN dKcTIEpUMEHT No
4.«OmnpenerneHue cocTaBa BO3ayXa»

[Mpaktuyeckas padora Ne 2 «[loxyuenne
MEJIHOTO KyIIOpOocay

Jlabop.ommeiT Ne 5 «3y4eHue
3aBUCHMOCTH PaCTBOPUMOCTH BEIIECTBa
OT TeMIIePaTyph»

JlabopaTopusrii onbIT Ne 6 «Habumoaenue
33 POCTOM KPUCTAJIIIOBY

JlabopaTopHslit orbiT Ne 7
«IlepechllieHHBIN pacTBOP»

Ipaktuueckas padora Ne 3 «Onpenenenne
KOHILICHTPALMHU BEIIECTB KOJIOPHU-
METPHYECKUM IO KATHOPOBOYHOMY
rpaduky»

CdopmupoBaTh peICTaBICHAE
0 TeMIIepaType IIaBJICHUs,
00paTUMOCTH TIJIaBIICHHS 1
KpUCTaJUIN3aLUI
DKcTepUMEHTATILHOE
omnpejiesieHUue TUCTUILTU-
POBAaHHON U BOJIOIIPOBOIHOM
BOJIBI

W3ydenne XUMHYECKUX SB-
JICHUH

N3yuenue aBieHuil npu
Pa3I0KEHUH CIIOKHBIX BEIIECTB

DKCTIEpUMEHTAIBHOE JTIOKA-
3aTeNbCTBO JICHCTBUS 3aKOHA

OKCIEepUMEHTATBHO OTpe-
JICITUTh COJICPIKaHKEe KHCIOpoaa
B BO3JyXe

CuHTe3 COJIM U3 KUCIOTHI U
OKCHIa MeTaJlIa

HccnenoBars 3aBUCUMOCTD
PpacTBOPUMOCTH OT TEMIIE-
parypsl

IToka3aTh 3aBUCUMOCTH
PacTBOPUMOCTH OT TEMIIE-

paTypbl

CdopmupoBaTh MOHATHS
«pa30aBJICHHBI PacTBOpPY,
«HACBHIIICHHBI PACTBOPY,
«TEPECHILIEHHBI PACTBOP»
CdopmupoBaTh peICTaBICHAE
0 KOHIICHTPAI[UH BEUICCTBA U
KOJIMYECTBEHHOM aHaJIH3e
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3HAaTh IPOIECCH, IPOTEKAIONIHE IPU
TUTABJICHUU BEIIECTB U MX
KPHCTaJUTU3AIUN

YMeTh 0TAMYaTh BOJOIPOBOIHYIO
BOAY OT AUCTUJLIMPOBAHHOM, 3HATH,
oYeMy JiJIsl IPOBEACHUS
SKCIIEPUMEHTOB HCIIOIB3YIOT
JUCTUIUTAPOBAHHYIO

YMeTh oTim4aTh QuzndecKue
MIPOIIECCH OT XUMHYECKUX PEaKITHA

3HaTh, YTO MPH NPOTEKAHUH PEAKI[HIA
MOJICKYJIbl BELIECTB Pa3pyIIAIOTCS, a
ATOMBI COXPAHSIOTCS (I BEIIECTB C
MOJIEKYJISIPHBIM CTPOCHHEM)

3HaTh POPMYJIMPOBKY 3aKOHA U
YMETh MPUMEHSATH €TO Ha MPAaKTHKE,
[P PELICHUH PACUETHBIX 33124
3HaTh 00BEMHYIO JOJTI0 COCTABHBIX
yacTel BO3lyxa

YMeTh NpOBOAUTH NPOCTEUIIINE
CHHTE3bI HEOPTAaHWYECKUX BEIIIECTB C
HCTIONB30BaHUEM HHCTPYKLIUU
Nmerts npeacraBineHue o pa3Hon
3aBHCHUMOCTH PaCTBOPHUMOCTH
BEIIECTB OT TEMIIEPATYpPbI

YMeTh UCTIoIb30BaTh U(POBOI
MHKPOCKOII 15l H3y4eHHst GopMbl
KPHCTAJUIOB

NmMerts npencTaBieHue 0 pa3audHoil
HaCBILEHHOCTU PacTBOPa
pacTBOPSIEMbIM BEILIECTBOM

NAYGS OIPCACIIATL KOHLICHTPAIIUIO
pacTBOpa, UCTI0JIB3Y S UHCTPYKIIUIO

Jatuuk remneparypsl
(TepMonapHsbIit)

JaT4uk 3nexTpo-

HPOBOHOCTH, IIU(POBOI

MUKPOCKOIT

JaTtuuk TemMnepaTypsl
TIJIATUHOBBIM

[Tpubop /st OIBITOB C
ANEKTPUYECKHM TOKOM

Becnr OJICKTPOHHBIC

pubop s
OIIpe/IeICHHs COCTaBa
BO31yXa

Hudporoit MUKpoOCcKOTT

JlaTduk TeMnepaTypsl
TJIATUHOBBIN

Hudposoit MUKpoOCcKOTT

JaTtuuk TemnepaTypbl
IUIQTUHOBBIN

JlaTumnK ONTHYECKOM
TJIOTHOCTH



15

16

17

18

19

20

Kpucrannoruaparst

Krnaccel Heopranuueckux
coennHennii. OCHOBaHUS

Knaccel Heopranudeckux
coeauHeHuil. OCHOBaHUS
Krnaccel Heopranmueckux

COeIMHEHNI. XUMUUECKHE
CBOMCTBA OCHOBAaHUU

CBoiicTBa HEOPraHUUECKUX
COCIMHEHUN

XuMHaecKas CBiI3b

Jlaboparopaslii onbiT Ne 8 «Omipenenenne
TEMIIEPaTyphI Pa3oKECHUS KPUCTAII-
JIOTUIpATa»

[paxtrueckas padbora Ne 4 «Onpenenenne
pH pacTBOpOB KHMCIIOT U 1LEI0YEN»

Jla6oparopasrii onbIT Ne 9 «Omnipenenenue
pH pazmuunbIX cpem»

JlabopaTopusrii omsiT Ne 10 «Peakrus
HeUTpan3zauumn».JJeMOHCTpaMOHHBII
skcriepuMeHT Ne 5 «OcHOBaHUsI.
TemnoBoit 3¢ deKT peakuy THAPOKCHIA
HATPHS C YIIIEKUCIIBIM I'a30M»

JlabopaTopusrii omeiT Ne 11
«OmnpeneneHre KNCIOTHOCTH MOYBBI)

JdemoHCcTpannoHHBIH OnBIT Ne 6
«TeMrmieparypa miaBJaeHUs BEUIECTB C
Pa3HBIMH TUNIAMU KPUCTAJUTHYECKUX
pemeTox»

CdopmupoBars ToOHSATHE
«Kpucrannorugpar»

CdhopmMupoBath npencTaBicHIe
o pH cpenpl kak xa-
PaKTEPUCTHUKU KHCIOTHOCTH
pacTBOpa

CdopmupoBats IpeiCTaBICHUE
o mkane pH

OKcIeprMEHTaIbHO JOKA3aTh
XMMHYECKHE CBOMCTBA
OCHOBaHHH

Hcnonb30BaTh NOIy4EHHBIE
3HAHUS JUI ONIpeleIeHUs
KHCIIOTHOCTH PacTBOPOB
IToxa3ars 3aBUCUMOCTb
(U3MYECKUX CBOWCTB BELIECTB
OT TUIIa XUMHYECKOH CBSI3H
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3HaTh CIIOCOOHOCTH KPHUCTAI-
JIOTHJPATOB Pa3pyIIaThCs IpU
HarpeBaHuu

Ymerts onpenenars pH pactBopos

IIpuMeHATH YMEHHUS IO Ompe-
Jenenuro pH B npakTuueckon
JIeSITEIIbHOCTH

[ToHnMaTh CyImHOCTS IIpoLecca
HEUTpanu3aluuy U IPUMEHATh
mpolecc HeWTpaau3aluy Ha
MpaKTHKe

Ymern OIpCACIIATh KUCJIOTHOCTD
I104B

YMeTh onpeaesnaTs TUIl Kpu-
CTAJNINYECKUX PEIIETOK 110
TeMIepaType IIaBICHUS

Jatuuk remneparypsl
TJIATUHOBBIN

Haruuk pH

Harunk pH

Hatuuk pH, nosatop
00BEMa JKUIKOCTH,
OropeTKa, JTaTINK
TeMIepaTyphl IaTHHO-
BBIH, JATYMK JABIICHU,
MarduTHas MeIajaka
Hatuuk pH

JlaT4uk TeMinepaTypsl
IUIATUHOBBIN, TaTUYHK
TEMIIEPATypPbl TEPMO-
HapHbIA



Kaztendapno-memamuuecxoe njianuposanue xumus 8 knacc

Ne Tun Iliannpyemble pe3ybTaTbl
Tema ypoka YpOKa. Hara
JInuHoCTHDBIE | TpeameTHbIe | MertanpeamMeTHble
Paszgen 1. HauaabHbIe MOHATHSA ¥ 3AKOHBI XMMHUM.
1 | BBoaHBIN HHCTPYKTaX VYpoxk dopmupoBaHue OOBSICHSIIOT POJIb XUMUYECKUX Pezynamusnuie: IIaHUPYIOT MOCIIEI0BATENBHOCTh CBOMX JeHCTBUM U

no Th nipu pabore B (GOpMH | MHTEJJIEKTYaIbHBIX YMEHHIA: 3HaHUI! B )KM3HU YEJIOBEKA YMEIOT: MIPOTHO3UPYIOT UX PE3yibTaT.

KaOWHeTe XUMUHU. pOBaHM | aHAJIM3UPOBATH WIIIIOCTPAIUU HCIOJIb30BaTh MOHITHUS TIPU Ilosnasamenvhble: BBIABUTAIOT apTyMEHTHI, YCTaHABIMBAS IPUUUHHO-

IIpeamer xumuu. Posb s ydeOHMKa. McnbIThIBaOT XapaKTepUCTHUKE BEIECTB CIIEJICTBEHHBIE CBSI3U MEXKy U3Y4aeMbIMU SIBICHUSIMU, U3BJIEKAIOT

XMMHUU B KU3HU HOBBIX | y4eOHO-TIO3HABAaTEIILHBIN HE00X0AUMYI0 HH(POPMAIHIO U3 IPOYUTAHHOTO TEKCTA.

YeI0BeKa. 3HaHWH | WHTEpEC K HOBOMY y4eOHOMY Kommynuxamusnoie: yMeroT GopMyIupOBaTh COOCTBEHHOE MHEHIE,
MaTepuaiy U crnocodam apryMEHTHPOBATh CBOIO TOUKY 3PEHHS, OTCTaNBaTh €€ He BPaXIcOHBIM
pelleHys HOBOM 3a1a4y JUISL IpyTUX 00pa3oM; BIaAeiOT MOHOJIOTHIECKOW M JHATOTHIECKOM

dbopmamu peun.
2 Mertonsr n3ydeHus VYpox ®dopMupoBaHue XapaKTepHu3yIOT OCHOBHBIE METOIBI | Pecyramuenule: IIaHUPYIOT MOCIEI0BATENBHOCTD CBOMX AEHCTBUHN U

XMMUH ¢dopMH | KOMMYHUKATHBHBIX H3Yy4YEHHS €CTECTBEHHO-HAYYHBIX MPOTHO3UPYIOT UX PE3yNbTaT.

poBaHu | KOMIIETEHTHOCTH B OOICHUH U | AUCUMIUIMH. [IpHBOIAT IpHMEpPEI Ilosnasamenvhble: BBIABUTAIOT apTYMEHTHI, YCTAHABIMBAS IPUYNHHO-

P COTPYIHUYECTBE CO MaTepUaIIbHBIX U 3HAKOBBIX WU CIIEJICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBICHUSIMH, H3BJIECKAIOT

HOBEIX | cBepcTHHKamu. DopMupoBaHHE | CHMBOJIBHBIX MOJEINCH. COOMparoT HE00X0ANMYI0 HH(POPMAIMIO U3 IPOYNTAHHOTO TEKCTA.

sHaumii | WHTEIUIEKTYallbHBIX YMEHUI: 00BEMHBIE H MIAPOCTEPKHEBBIC Kommynuxamusnoie: yMeloT GOpMyIUpOBaTh COOCTBEHHOE MHEHHE,

JLoNe | aHATH3MPOBATH TEKCT y4€OHUKA | MOJENH HEKOTOPBIX XHMHYECKHUX apryMeHTHPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBATh €€ HE Bpax1eOHBIM

1.2.3 BEIIECTB. JUIsl IpYTUX 00pa3oM; BJIaJCIOT MOHOJIOTHYECKOW U THaIOTHYeCKON

¢bopmamu peun.
3 ArperaTHbI€ COCTOSIHUS Ypok DopMHUPYIOTCSI OTBETCTBEHHOE PaznuuaroT Tpu arperatHbIx Pezynamuenvie: Yuatcsi onpenensTh 1eb CBOEH AEATEIbHOCTH, Ha
BEILIECTB ¢dopMu | OTHOIIEHUE K YHEHHUIO, COCTOSIHUS BEIIECTBA. OCHOBE COOTHECEHUSI TOTO, UTO YK€ YCBOECHO, U TOT0, 4TO €lIe

poBaHu | TOTOBHOCTb U CIIOCOOHOCTE K YCTaHaBJIMBAIOT CBSI3U MEXJYy HUMH | HEU3BECTHO, CAMOCTOSITEIbHO JIBUTATHCS M0 3alaHHOMY IUIaHy,

P CaMOpPa3BUTHIO U Ha OCHOBE B3aUMHBIX IIEPEXOI0B. OLICHUBATh U KOPPEKTUPOBATH MOJTYYEHHBIH PE3yNbTaT.

HOBBEIX | €aMOOOpPa30BaHMIO HA OCHOBE Habmonarotr xumuaecknit Ilosnasamenvhble: BBIABUTAIOT apTyMEHTHI, YCTAHABIMBAs IPUUUHHO-

sHaHuii | MOTHBALMH K OOYYEHHIO U SKCHEPUMEHT U JENAIOT BBIBOABI HA | CIIEACTBEHHBIE CBA3HM MEXY U3y4aeMbIMH SBICHHUSMU, U3BIEKAIOT
IO3HAHUIO; KOMMYHUKATUBHAs OCHOBE HaOIIOICHUA. He00X0uMYI0 HHPOPMAIIHIO M3 POYUTAHHOTO TEKCTA.
KOMIIETEHTHOCTb B OOIIICHUN U Kommynuxamuenvie: ®opMHUPYIOTCS peUEBbIE YMEHUS: ydaTcs
COTPYOHHUYECTBE CO BBICKA3bIBaTh CY>KICHUS C UCIIOIb30BaHNEM (PH3HMYECKUX TEPMUHOB U
CBEPCTHUKAMH B IpOIIecce MOHATHH, (POPMYIPOBATH BOIIPOCHI U OTBETHI B XOZ€ BBHITIOIHEHHUS
00pazoBaTenbHOI 3a7aHusl, OOMEHMBATHCS 3HAHUSIMH MEXKTy WICHAMH TPYIIIbI IS
JIeATETLHOCTH. IpUHATHS 3PPEKTUBHBIX COBMECTHBIX PELICHHUH.

4 [pakTnueckas padora Ypoxk- DopMupOBaHUA OmnpenessroT 0CHOBHOE Pezynamusnsie: mpeodpa3yroT MPaKTUIECKYIO 33/1a4y B

Nel. «3HakomcTBO € MPAKTH | KOMMYHHKATHBHBIX XUMHYEeCcKoe 000pyoBaHue. 3HAIOT | MO3HABATEIHHYIO, OCYIIECTBIISIOT TO3HABATENBHYIO Pe(IIEKCHIO B

Jab0pPaTOPHBIM KyM KOMITETEHTHOCTH B OOILIIEHUH U IIpaBUJIa TEXHUKH 0€3011acCHOCTH OTHOLIEHUHU ACHUCTBUI MO PELICHUIO NO3HABATENBHBIX 3a/1a4.

000pynOBaHHEM. COTPYIHHUYECTBE CO 1pu paboTe B XUMHYECKOM TlosnasamenvHule: TAIOT ONIPEIENEHUS OHATHIM, MOTYT HAalTH CIIOC00

IIpaBuina TeXHUKH
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0€301MacHOCTH MTPH
paboTe B XUMHYIECKOM
KaOHWHETEY.

CBCPCTHUKAMMU.

KabuHere.

peuieHus TpodJeMHON 3a/1a4u

Kommynuxamusnvie: yaacTBYIOT B JaJI0OTe, KOJUIEKTHBHOM
00CyXIeHUH TPOOIIEMBI, BIaCIOT MOHOJIOTUUECKOH U INAIOTHYECKOH
dbopmamu peyn.

IpakTnueckas padora Ypoxk- PabotatoT ¢ 1abopaTtopHbIM

Ne 1 «3yuenue MIPaKTH 000pyI0BaHUEM U

CTPOCHHUA IIJIAMEHI KyM HarpeBaTeNIbHBIMU TIpUOOpaMK B
COOTBETCTBUM C npaBunamu Thb.

DusnyecKue sBICHUS B OmnpenensiTb 001IMe sl BCEeX U Paznnyatot dusnueckue u Pezynamuenvie:yMeHnEe COOTHOCUTH CBOM JCHCTBUS C IIJIAHUPYEMbBIMU

xumuHd. JlabopaTopHbIi HWHIMBHUAYaJIbHBIE TIPaBUIA XUMHYECKUE ABIICHUS, YACTHIE pe3yabTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOCH JEeSITeIbHOCTH B

onsit Ne 4 paboTEI BEILIECTBA M CMECH. IpoLecce TOCTIKEHUS PE3YNbTarTa, ONPEAesATh CIOCO0B! 1eHCTBUH B

«Ompenenenue BOAONPO- KnaccudunupyroT u mpuBoast paMKax MMpeI0KEHHBIX YCIOBUI U TpeOOBaHHA, KOPPEKTHPOBATH CBOU

BOJIHOW U IpHUMEPBI CMeEcCen. IEUCTBUS B COOTBETCTBUH C U3MEHSIOIIENCS CI/ITyauI/Ieﬁ, OLICHUBAThH

JUCTHIUTAPOBAHHOM Kommynukamuenvie: 0CO3HaHHO U pE3yIbTaThl PEIICHMS IIOCTABICHHBIX 3a4a4 U JIp.

BOIBI MIPOU3BOJIBLHO CTPOUTEH PEYEBOE To3nasamenvHuie:YeTkoe MPEACTABICHNE O «(PU3MUECKUX SBICHUIXY,
BBICKa3bIBaHNE B YCTHOH (hopme; «XMMHUYECKHX SABICHUSAX(PEAKIHUX)»; IPUMEHATh X HA MPAKTHKE;
apryMEHTHPOBAHO OTBEYATh HA YMEHHE CO3/1aBaTh, IPUMEHATH U IIPe0oOpa30BbIBATh 3HAKU 1 CUMBOJIBI,
BOIPOCHI, 000CHOBBIBATh CBOIO MOJIEJIN ¥ CXEMBI JUIs pelIeHns y9eOHbIX U MI03HABAaTEeIbHBIX 33/a4;
TOYKY 3PEHUS; CIyIIATh U HCIOJIb30BaHUE OCHOBHBIX MHTEIUICKTYalIbHBIX OIIEpaLUii: aHAJIU3 U
MOHUMATh peub APYTUX; BCTYNaTh B | CHHTE3, CpaBHEHHE, 00001IeHIE, BBISBICHUE NPUINHHO-CIIEACTBEHHBIX
yueOHOe COTPYIHHYECTBO C CBsI3€i, MOUCK aHAJIOTOB; ()OPMUPOBAHKE M PA3BUTHE KOMIIETEHTHOCTH B
YYUTEIIEM U OJTHOKIACCHUKAMH, 00J1aCTH MCIIONBb30BaHUs HH(POPMAIIMOHHO -KOMMYHHKAITHOHHBIX
OCYILIECTBIIATh COBMECTHYIO texHonorui (MKT-kommereHuii); HCIONb30BaHUE PA3THIHBIX
JIEeATEILHOCTE B Iapax, rpynmnax u WCTOYHMKOB JUISl TTOJTyYEHUs] XUMHUUECKOH HH(POPMAIINH; TOCTAaHOBKA U
Ip. (opMyIHpOBaHKE LIENN U 33/1a4 YpoKa; (POpMYJINpOBaHUE 1

apryMEeHTalys JMYHOIO MHEHUSL.

Ipaxmuueckasn paboma | Ypok- ®dopMupoBaHue 3HaloT npaBuia 0OparieHus ¢ Pezynamusnvie: TIaHUPYIOT CBOIO PabOTY, CAMOCTOSITEIHHO

Ne2. Ananuz nousoi. NPakTH | MO3HABaTEIbHLIX HHTEPECOB U 71a00paTOpPHEIM 000PYJOBaHHEM, KOHTPOJHMPYIOT BPEMs BBIIOJIHEHHS PA3IUYHBIX 33 JaHHUH.

KyM MOTHBOB, HaIIpaBJIEHHBIX Ha CIIOCOOBI pa3/ieNIeHUs] OTHOPOIHBIX Tlosnasamenvubie: 1aIOT ONPEJENCHHS TOHATUAM, OCYILECTBIISIOT
n3y4yeHue PU3NUECKUX U cMeceil. YMeT IpOBOIUTh CpaBHEHUE, CTPOSIT JIOTUYECKUE LIETOUYKH PACCYXKIECHUN, aHATU3UPYIOT
XUMHUYECKUX SIBJICHUM. paszieneHueM cmecei HUCTUHHOCTb YTBEP KICHUN U3y4aroT SIBJICHUS HA IPAKTUKE.

(UIBTPOBAHNEM ¥ BHIIAPHBAHUEM. Kommynuxamusnvie: ciocoOHbI 00bEKTHBHO OIIEHUBATH APYTOTO.

ATOMHO-MOJIEKYIIIPHOE Kombu | ®opmuposanue OOBSICHSIOT, YTO TaKOE Pezynamusnvie: npeoOpa3yroT MPAKTHUECKYIO 3aady B

ydueHHue. XUMU4ECKUe HHAPOBA | IO3HABATEILHBIX MHTEPECOB, XUMHYECKHUH 3JIEMEHT, aTOM, MO3HABATEJILHYIO, OCYIIECTBIISIOT [T03HABATEIbHYIO pedekcuto B

OJIEMEHTHI HHBIN HaIlpaBJIEHHBIX Ha U3yYE€HHE MOJIEKYA, aJITIOTPOIHS, HOHBL. OTHOLLIEHUHU ACHUCTBUH MO PELICHUIO NO3HABATENBHBIX 3a/1a4.

YPOK 3aKOHOB XHUMHH, PasnuuatoT npocThIE U CIIOKHBIE llo3nasamenvuvie: yCTaHABIUBAIOT IPUUUHHO-CIIEICTBEHHBIE CBS3U
HMHTEJUIEKTYaJIbHBIX YMEHUH BEILIECTBA, BEIIECTBA MEXy COCTaBOM MOJIEKYJ M CBOMCTBAMH aJIFIOTPOITHBIX MOIU(UKAIIIHA
AHATU3UPOBATH HH(POPMALIMIO U | MOJIEKYJISIPHOTO U KHCIIOpOa.

JleNaTh BBIBOJBI. HEMOJIEKYJIIPHOT'O CTPOEHUS Kommynuxamusnvie: opMyIHpYIOT OCHOBHBIE TTOJIOKEHUS aTOMHO-
MOJEKYJISAPHOrO YYEHHS.
3HaKH XAMUYECKUX Kombu | ®opmupoBanue Ha3biBaloT 1 3an1chIBaOT 3HAKU Pezynamusneie: cTaBaT yueOHyI0 3a7jaqy Ha OCHOBE COOTHECEHHUS TOTO,
JJIEMEHTOB. HHAPOBA | NO3HABATEIbHBIX HHTEPECOB, XD. ONHUCHIBAIOT CTPYKTYPY YTO y’K€ U3BECTHO, U TOTO, YTO €I1I€ HEU3BECTHO; IPOTHO3UPYIOT
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[epuoanaeckas Tabmumma | HHBIA HaIpaBJICHHBIX HA U3yYCHHE Tabuiel XO. 00BACHIIOT pe3ynbTaT YCBOSHHS 3HAHUIL, OLICHUBAIOT PE3yIbTaThl paOOTHI.
J.H1. Menpaeneesa YPOK OKPYKarOLIETo MUpa, YMEHHE 3TUMOJIOTUYECKHUE HadaIa ®opmuposanre UKT - KOMIIETEHTHOCTH.
aHaNIM3UPOBATh MHYOPMALIMIO M | Ha3BaHUH X3 U MX OTAEIBHBIX IosnasamenvHule: XapakTepu3yrOT HHOOPMALIUIO, KOTOPYIO HECYT
JIeNIaTh BHIBOJIBL. aTOMOB. 3Haku X3.KommyHukamueHsie:ydacTBYIOT B AUAJOre, CIyIIAOT U
MOHUMAIOT JPYTUX, BBICKA3bIBAIOT CBOIO TOUKY 3PEHUS 110 MOBOLY
paccMaTpUBaEMOro BOMPOCA.

10 | Xummdeckue (GopMyIBL. H3yuarom xumuueckue noHAmusL: Pezynamusnvie: cTaBaT yueOHYIO 3a1a4y Ha OCHOBE COOTHECEHUS TOTO,

OTHOCUTEIIbHAsI aTOMHas U YTO YK€ U3BECTHO, U TOT0, YTO €l& HEU3BECTHO; IPOTHO3UPYIOT
MOJIEKYJIIpHAs Macca, XUMHYecKas pe3ysbTaT YCBOCHHS 3HAHUH, OLICHUBAIOT Pe3yIbTaThl PaOOTHI.
(bopmyna; onpedensiom: ®opmuposanue UKT - koMIeTeHTHOCTH.

Ka4eCTBEHHBII M KOJIMUECTBEHHBIH | [lo3nasamenvubie: XapaKTEpU3YIOT HHPOPMAIIHIO, KOTOPYIO HECYT
COCTaB BEI[ECTBA [0 XUMHYECCKOH (hOpMyIIBI BELIECTB.

(bopmyne; sviuucasiom Kommynuxamusnvie: y1acTBYIOT B JUAJIOTE, CIYIIAIOT ¥ IOHUMAIOT
OTHOCHTEIILHYIO MOJIEKYJIPHYTO JIPYTHX, BBICKA3bIBAIOT CBOIO TOUKY 3PEHUS 110 MOBOIY

Maccy BemecTsa; Pasmuaror paccMaTpHUBaeMOro BOIIpoca.

WHJIEKCHI M KO PHUIIUCSHTHI.

11 | BaneHrtHOCTH VYpok - | ®opmupoBaHue OOBACHSIOT, YTO TAKOE Pezyiamuenvie: TIIaHUPYIOT CBOKO pabOTy, CAMOCTOSATEIBHO
TMpaKTu TIO3HABATCIIbHBIX HHTEPECOB U BaAJICHTHOCTB. IOHUMAKT KOHTPOJHMPYIOT BPEM BBITIOJTHECHU S PAa3JIMYHBIX 3a)1aH1/11‘/'1. OBHa[[eHI/Ie
KyM MOTHBOB, HallpaBJIEHHBIX Ha OTpa’KeHHE MOPAAKA COSTUHEHHS OCHOBAM HCCIICI0BATEIbCKON AEATEIBHOCTH.

H3YyYeHHH OKPY’KAIOILEro MUpa. | aTOMOB B MOJIEKYJIaX BEIECTB Ilosnasamenvhuie:
CnocoOHOCTh K CAMOPa3BUTHIO. | TIOCPEICTBOM CTPYKTYPHBIX YMerT cocTaBiATh (OPMYIIBI COTUHEHUH 110 BaJIGHTHOCTH U
¢dopmyiL.. OTIPEIETISIOT BaIEHTHOCTH 3JIEMEHTA I10 (JOpMYyJIe €T0 COSTNHEHUS
Kommynuxamuenvle: cnocoOHbI 00BEKTUBHO OIICHUBATH JAPYTOTO

12 | Xumuueckue peakuuH. Kombu | ®opmuposanue 3HaKOT Onpe/eneHNe NOHSITHUS Pezynamusnvie: peoOpa3yoT MPaKTUIECKYIO 3a/1a9y B
[Tpu3Haky ¥ ycIOBUA UX | HUPOBa | OTBETCTBEHHOT'O OTHOIICHHUS K «XMMUYECKast peaKIus, MPU3HAKN MIO3HABATEJIFHYIO, OCYIIECTBIISIOT [T03HABATENbHYIO pedekcuio B
MIPOTEKAHMSI. HHBIN yuaebe, ciocoOHOCTH U YCJIOBHSI BOSHUKHOBEHUS U OTHOIIEHHUH ICHCTBHUI 1O PEIICHNIO TI03HABATEIbHBIX 3a/1ad.
JleMOHCTpanmoHHBIH YPOK 00yJaromuXcs K CAMOPa3BUTHIO | TE€YEHUS] XUMHUYECKUX PEaKLUii, IlosnasamenvHule: Nar0T ONPEEICHNUS MOHATHSAM, MOTYT HAlTH CII0CO0
sKkcriepuMenT Ne 1 1 caM000OpPa30BaHMIO. THUIIBI PEaKIHH MO MOTJIONICHHUIO penieHust mpoOIeMHO 3a1aun
«Bp1enenue u WIN BBIZICTICHHUIO YHEPTHH. Kommynuxamuenvie: yaacTBYIOT B JHAJIOTE, KOJUICKTHBHOM
MIOTJIOIIEHHE TeTia — 00CyX1eHUH TIPOOIEMBI, BIaICIOT MOHOJIOTHYECKOH U AUATOTUIECKOI
MPU3HAK XUMHUYECKOU dhopmamu peuwu.
peaKkuum)

13 | 3akoH coxpaHeHHs Ypoxk dopmupoBaHue 3HaI0T omnpezieTIeHNe XUMUIECKIX Pezynamusneie: cTaBsaT yueOHBIE 3a1a41 (CAaMOCTOSATENBHO, TPH TTOMOIITH
MAaccChl BEILIECTB. ¢opMu | OTBETCTBEHHOI'O OTHOILIECHUS K YpaBHEHUH, 3HAaUCHUE YUUTENs), INTAHUPYIOT YIEOHYIO 1S TeIbHOCTD, OLICHUBAIOT
XuMHUeCcKue YpaBHECHUA. POBaHU YUCHUIO UCITIOJIB3YS CIICITUAIBHO KOBq)q)I/ILII/ICHTa B XUMHUYCCKHX IIPaBUJIbHOCTH BBITIOJTHEHU S }leﬁCTBHﬁ 1 BHOCAT B HUX KOPPEKTUBBI.
JleMoHCTpalioHHbII a moI00paHHBIE CPE/ICTRA. YPaBHEHHUSAX. YMEKT COCTaBIATh llo3nasamenvuvie: CTPYKTYPUPYIOT TEKCT, BBIAEIASA B HEM
sKcrepuMeHT Ne HOBBIX | YMEHHE OLIEHHUTH CTETICHb yYpaBHEHHS peaklnii Ha OCHOBE BTOPOCTENICHHYIO U TTIaBHYIO HH(OPMAIIHIO, TAIOT ONIpEIeIICHIE
3.«3aKoH COXpaHEHHUs suanumii | YCTeXa i Heyclexa CBoel 3aKOHA COXPAHEHUS MacChl MOHATHUSAM, YCTAHABJIUBAIOT IPUUYUHHO-CIIEICTBEHHBIE CBA3H.

MacCcChI BEICCTB»

JACATCIIBbHOCTHU

BEILIECTB, PAaCCTaBIATh
KO3 PUIUEHTHI.

KommynuxamusHule: yMeIOT ¢ JOCTATOYHOM MOJTHOTONW U TOYHOCTBIO
BBIPAXKaTh CBOU MBICIIY, BJIAJCIOT MOHOJIOTMYECKOHN U 1HaI0rH4eCKOr
dopmamu peun
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14 | Tyl XUMHYIECKUX Ypoxk JanbHelmee GpopMupoBaHue Knaccupunupyror xuMudeckne Pecyramusnvie: camocTosTeNbHO (HOPMYITHPYIOT 3a1aHIE: OMPEAEIISIOT
peakuuil. Peaxrmu (opMu | MO3HABATEIHHOTO HHTEpECA. PeaKuy 1o MpU3HAKY YHCIa U €ro I1eJb, IUIAHUPYIOT AITOPHTM €T0 BEIIOIHEHHS, KOPPEKTHPYIOT
Pa3IIoKCHUSL. poBanu | dopmupoBaHue COCTaBa PEareHTOB U MPOAYKTOB. paboTy 110 X0y €ro BBIIOJHEHHS.

15 | Twursr XUMHIECKUX i KOMMYHHKaTHBHOM XapaKkTepu3yoT POJib Tlosnasamenvhble: JAIOT ONPEAETICHUS TOHATHAM, OCYLIECTBISIOT
peakuuii. Peaxrmm HOBBIX | KOMIIETEHTHOCTH B OOIIEHHH M | KAaTaJU3aTOpOB B poTekaHuu XP CpaBHEHHE 00BEKTOB, CAMOCTOSTEIBLHO BHIOUpAsi KPUTEPHH JUIS 3TOTO,
COEAMHEHUS 3HAaHUHA | COTPYIHHUYECTBE C HaxOAAT HH(POPMAIIHIO C HCIIOJIb30BAaHUEM PECYPCOB OHOINOTEK U CETH

16 | Twurmsl XUMHYECKUX OJIHOKJIACCHHKaMH B IIpolLiecce WnrepHer.
peakuuil. Peaxrmu y4eOHO e TeTbHOCTH. Kommynuxamugnwvie: BCTYNaIOT B JUAJIOT, a TAKXKE Y4aCTBYIOT B
3aMEIICHHSI. HaOJIIOIA0T U ONHCHIBAIOT XUMUIECKUH SKCIEPUMEHT C TIOMOIITHIO

17 | Tumel XUMHUYECKUX PYCCKOTO sI3bIKA U SA3bIKa XUMHH.
peakuuii. Peakiun
oOMeHa.

18 | TloBropenue u Ypok HanpHeiimee popMIpOBaHUE YMerT puMeHATh 3HAHUS, YMCHUS | Pecynamuervle:CaMOCTOATEIBHO (HOPMYITHPYIOT 3aJaHHE: OTPEACIISIOT
00600IIEHNE TEMBI. (dopMu | MO3HABATENTHLHOIO HHTEPECA. Y HaBBIKY TIPH BHITIOTHCHUH €ro I1eJIb, IUIAHUPYIOT AITOPUTM €T0 BEITIOIHEHHS, KOPPEKTUPYIOT
IMoAroToBKa K posanu | PopmupoBanue TPCHUPOBOYHBIX YIIPAKHEHUH U paboTy 1Mo X0y ero BBITIOIHEHUS.

KOHTPOJIBHOM paboTe. o KOMMYHHKAaTHBHOM 3aJaHUH Tlo3nasamenvuvle: TAIOT ONPEAETICHUS TIOHATHAM, OCYIIECTBILIIOT
HOBBIX KOMIIETEHTHOCTH B OOIEHUH U CpaBHEHUE 00BEKTOB, CAMOCTOSTENBHO BHIOUpAsi KPUTEPHH LISl 3TOTO,
sHaHmii | COTPYAHHUUECTBE C HaxOAAT MH(POPMAIHIO C UCIIOJIb30BAHUEM PECYPCOB OMOIMOTEK U CETH

OJIHOKJIACCHHKaMH B IIpoliecce Wntepnet. Kommynukamugusie: BCTYNAIOT B AUAJIOT, a TAKXKE YUaCTBYIOT
y4eOHO —HCCIIe10BaTEIbCKON B KOJUIEKTHBHOM O0OCY/I€HHH BOIIPOCOB, YYAaCTBYIOT B IUCKYCCHH,
JIEeATEIILHOCTH BJIaICIOT MOHOJIOTHYECKOW M MANIOTHYECKO# (hopMaMu peyH.

19 | Konrposnsnast pabora Ypok JHanpHeiiee popmMupoBaHue YMeIoT npuMeHsITh 3HaHus, yMeHusl | Pezyismugnvie: caMOCTOSTENBHO (POPMYIIMPYIOT 3aJaHUE: ONIPEACIISIOT
Nel «HauanbHbIe KOppeK | MO3HAaBaTEJILHOTO MHTEpECA, W HaBBIKH, TIOJIyYE€HHBIE B €ro 1IeJIb, INTAHUPYIOT aJITOPUTM €r0 BEIITOIHEHHS, KOPPEKTUPYIOT
IOHATUS XUMUW» LAY U (bopMHpOBaHUE XUMHYECKOI XOJICU3yUYEHUs JAHHOU TEMBI, IpU paboTy 1o X0y €ro BBIIOIHEHHS.

npoBep | KyibTypsl. DopMupoBanme BEITIOJTHEHUH KOHTPOIBHOHN paOOTHL. | [lo3nasamenvhbie: TAIOT ONPEACTICHAS TOHATHIM, OCYIECTBILIOT
KA KOMMYHHKATHBHOM CcpaBHEHHE 00BEKTOB, CAMOCTOSITEIIEHO BEIOUPAst KPUTEPHH IS STOTO,
3HAHHUH | KOMIETEHTHOCTH B OOICHUH U HaXOISAT HH(POPMAIIHIO C UCTIOIE30BAHIEM PECYPCOB OMOIHOTEK U CETH
COTPYIOHHYECTBE C Wnrepner.
OJTHOKJIACCHUKaMH B TIPOIIeCCe Kommynuxamugnwvie: BCTYNAIOT B JUAJIOT, A TAKXKE YYaCTBYIOT B
Y4IeOHOH e TeTHHOCTH. KOJIJIEKTUBHOM OOCYX/IE€HIH BOIIPOCOB, YUaCTBYIOT B TUCKYCCHH,
BJIAJICIOT MOHOJIOTHIECKOH M AMAJOrHIeCKOH (JOPMaAMU pEyH.
Paznen 2. BaxHeiilne npeacTaBuTe I HEOPraHMyeckux BeniecTs. KosimuecTBeHHbIE OTHOLIEHUSI B XUMHUH

20 | Bo3myx u ero cocras. VYpoxk OpueHTHpYIOTCS B XapakTepu3yloT 00bEMHYIO OO Pezynamusnsie: 0CO3HAIOT TO, YTO YK€ YCBOEHO H TO, UTO €MIé
JleMOoHCTpaMoHHbIH (¢bopMu | HPaBCTBEHHOM COJIEPKAHUU U KOMIIOHEHTOB BO3/1yXa, pACCYUTHIBAIOT HYKHO YCBOWTb, HA OCHOBE 3TOTO CAMOCTOSATENHHO CTABST yueOHbBIE
9KCIIEPUMEHT No poBaHU CMBICJIE COOCTBEHHBIX IOCTYIIKOB €€ 110 061)eMy 3TOM CMECH. 3aa4U.
4.«Onpenenenue o Ilosnasamenvhvle: BOCIPUHAMAIOT HHGOPMAITHIO HA CITyX H
COCTaBa BO3AyXa» HOBBIX BU3YaJIbHO, CTPYKTYPUPYIOT TEKCT, BBIJEISAS B HEM BTOPOCTENIEHHY O

3HaHUH 1 TIaBHYIO HH(POPMAIHIO, TAI0T OIIPEACICHIE TOHITHSM,

CPaBHMBAIOT U IPYIITUPYIOT OOBEKTHI.
Kommynuxamugubsie: ONACHIBAIOT 00BEMHBIN COCTaB BO3/lyXa U
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NOHUMAIOT 3HAYCHUEC MMOCTOAHCTBA 3TOI'0O COCTaBa AJIsA 3J0POBbs

21 | Kucmopog. VYpoxk DopmupoBaHue CIIOCOOHOCTH XapaKTepHU3yIOT 030H Kak Pecynamusnvie: caMOCTOSATEIHHO OIPEACISIOT ETb yueOHOM
¢dopMHu | ydyammxcs K caMOPa3BUTHIO U AUIOTPOIHYIO MOJU(UKALIHIO JEeATEIBHOCTH, TUIAH BBITOJIHEHUS 3aaHUH, OLICHUBAIOT
poOBaHM | caM00Opa30BaHUIO HA OCHOBE kucnopoaa. [IpoBozasr, Habmonaror, MIPaBUJIHOCTh BBITIOJIHEHNUS 3aJIaHUH.
s MOTHBAIIMH K O0YUSHHIO U OMUCHIBAIOT XMMUUECKHUH IKCIIEpUMEHT | [lo3naeamenvHule: yCTaHABIUBAIOT IPUIMHHO-CJIEJICTBEHHBIE CBA3U
HOBBIX | MO3HAHUIO. IO TIOJIyYEeHUI0, COOMPAHUIO U MeXAY GU3NUECKMMU CBOMCTBAMHU KHCJIOPO/a U CIIOCO0aMH ero
3HaHUH pacro3HaBaHUIO KUCIOPOJa C coOupaHwusl.

cobmonenuem npasun Th. Kommynuxamuenvie: onmchBarOT GU3NUECKUE U XUMUUECKHE
CBOWCTBA KHCIIOPOJA.

22 | Ipaxmuueckas VYpok- ®dopmupoBanue oTBeTcTBEeHHOTO | PadoTtaror ¢ naboparopHbIM Pezynamusnvie: caMOCTOATENBHO OIIPEACIAIOT LeIb Y4eOHOM
paboma Ne3. MPaKTH | OTHOLICHUS K yUCHHIO, 000pyIOBaHNEM 1 HATPEBATEIHHBIMHA JEATEIBHOCTH, TUIAH BBIITOJIHEHHS 3a1aHUH, OIICHUBAIOT
Ionyuenue, cobupanue | KyM TOTOBHOCTH K CAMOPa3BUTHIO. npudopaMu B COOTBETCTBUH C MIPaBIJIBHOCTh BBITIOTHEHNUS 3a/JaHAH.

U pacnosnasanue ®opmMHUpoBaHUE npaswiaMu Th. BeinmonssioT Tlosnasamenvhbie: HAOIIOIAIOT 32 CBOMCTBAMM BEIIECTB U
Kucnopooa. MHTEJUIEKTYaIbHBIX YMECHHH, IpocTelInne nprueMsl 0OpaIieHus ¢ SIBICHUSIMH, ITPOUCXOISAIINMH C BEIIECTBAMH.
CTPOUTD PaCCYKACHUA, 71a00paTOPHBIM 000PYJOBAaHHEM. Kommynukamuenvie: OMCHIBAIOT XUMHIECKUI SKCIIEPHMEHT,
aHAIM3MPOBATH, JICJIaTh BEIBOBI Co0uparoT KUCIOPOI METOIOM COCTAaBJIAIOT OTYET IO PE3yJIbTAaTaM IPOBEICHHOT0 SKCIIEPUMEHTA.
BBITECHEHHS BO3/yXa, PACTIO3HAIOT €r0.
23 | Okcumsl. Kom6u | ®opmupoBanue 3HAIOT XUMHYECKOE IOHSITHE: OKCUBL. Pezynamusnvie: craBat ydeOHbIC 3a1a41, INIAHUPYIOT yIeOHYIO
HUpOBa HMHTCJJICKTYaJIbHBIX yMeHI/Iﬁ VMeIoT Ha3bIBaTh: OKCHBI I10 UX ACATCIIbHOCTDb, OUCHUBAIOT MPABUJIbHOCTDH BBITNTOJITHCHUSA ﬂeﬁCTBHﬁ u
HHBII aHaiM3a, CHHTEe3a, yMeHuit nenatb | Gopmynam BHOCST B HUX KOPPEKTHUBEI.
YPOK BBIBO/IBI OIIPENECIIAIOT: CTEIEHb OKUCIICHUS IloznasamenvHule: CTPYKTYpUPYIOT TEKCT, BBLIAEIAS B HEM
2JIEMEHTOB B OKCH/IAX. BTOPOCTENEHHYIO U IJIaBHYI0 HH(POPMAIIHIO, JAIOT ONIPEACICHHIE
3HaoT Knaccn(bmcaumo u TMOHATHUAM, YCTAHABJIMBAIOT MPUYNHHO-CJICACTBCHHBIC CBA3U.
XMMHYECKHE CBOHCTBA OKCHIIOB Kommynuxamuenvie: yMeIOT C JOCTATOYHOHN MOJIHOTON M TOYHOCTBIO
BBIpa)KaTh CBOM MBICIIM 1 3HAHUSL.

24 | Bomopo. Kombu | ®opmupoBaHue MO3HABATEIBHOTO | YMeTh IIPUMEHSTH 3HAHUS, yMEHNS, Pezynamusnvie: TUIAaHUPYIOT Y4€OHYIO IESITEIEHOCTD, OLIECHUBAIOT
JleMOHCTpanMOHHBII HHUpOBa | MHTEpeca U MOTHBOB. HaBBIKH, TTOJy9YCHHBIE TIPH N3yUEHUN MIPAaBUJILHOCTH BBITIOJIHEHUS YUE€OHBIX AEHCTBHUIL.

SKCIepUMEHT Ne HHBIN ®dopmupoBaHue CIIOCOOHOCTH JTAaHHOM TEMBI. Tlosnasamenvhule: yCTaHABINBAIOT MPUYNHHO-CIICACTBEHHBIE CBSI3H

2. «PasnokeHne BOIBI YPOK y4aImxcst K CaMOPa3BUTHIO U XapakTepHu3yroT COCTAaB MOJICKYJIbI, MEXAy (U3NIECKMMHU CBOMCTBAMH M CIIOCOOaMH COOMpaHUs

NEKTPHUECKHM camM000pa30BaHNIO HA OCHOBE (hm3uUecKye 1 XMMUYECKHE CBOWCTBA, BOJIOPOZA, MEXY XMMUYECKIMHU CBOMCTBAMH U €TO IPUMEHEHHEM.

TOKOMY MOTHUBAIMH K O0YICHHIO U MOJIy4EeHHE U TPUMEHEHHE BOOPOaA. Kommynurxamusnvie: y4acTBYIOT B Auanore, ohopMIISIIOT CBOU
MO3HAHUIO. MBICJIA B YCTHOM M TUCBMEHHOU (hopme.

25 | Ipaxmuueckas VYpoxk- ®dopmupoBaHue nozHaBarensHoro | Paborars ¢ mabopaTtopHbIM Pezynamusnvie: TNIAaHUPYIOT Y4€OHYIO IESITEIEHOCTD, OLICHUBAIOT
paboma Ne 4. NPaKTH | MHTEpPeca U MOTHBOB. 000pyI0BaHUE N HarpeBaTeIIbHBIMU MIPaBUIILHOCTH BBITIOJIHEHUS YIEOHBIX AEHCTBUI.

Ionyuenue, cobupanue | KyM. ®dopmupoBaHue ClIOCOOHOCTH npudopaMu B COOTBETCTBUH C Tosnaseamenvhvle: BOCIPUHUMAIOT HHPOPMAITHIO BU3YaJIbHO, TAIOT
U pacno3nasamue yyaluxcst K CaMOpa3BUTHIO U npasmiamu Th. OIIpe/IeIIeHNsI IOHATHSM, CPAaBHUBAIOT U IPYNIHPYIOT O0BEKTHI,
6000poda. camM000pa30BaHUIO Ha OCHOBE BerImonHATE IpocTeiine nprueMsl HaXOJISIT 3aKOHOMEPHOCTH.

MOTHUBAIINU K 06y11eHmo u
IO3HAHUIO

oOpamieHns ¢ 1ab0paTOPHBIM
000pymOBaHNEM: COOMPATH MPUOOP IS
TIOJTY4YCHHUA I'a30B, MPOBEPATH €T0 HA
TepPMETUYHOCTh U MCIOJIB30BaTh JUIs

Kommynuxamuenwvie: o(QOPMISIIOT CBOM MBICIIM B TMCHMEHHOM
(’popMe; OIMCBIBAIOT XUMHUYECKUH OKCIICPUMEHT, COCTABJIAIOT OTYET
0 pe3ynbTaTtaM paboThl.
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MoJay4cHHrsA BOAOpOJa

26 | Kucmotsr Kombu | ®opmupoBanue 3HAIOT XUMHYECKOE HOHAMUE: Pecynamusnvie: IaHUPyIOT CBOIO paboTy, CAMOCTOSITETIHHO
HUpPOBa | MHTEIUICKTYaJlbHBIX YMEHUI KHCJIOTa, men04b. Hazsiearom KOHTPOJIMPYIOT BPEMs BHIITOJTHCHHUS PA3ITNIHBIX 3a1aHHUH.
HHBIA aHaJM3a, CHHTE3a, yMEHUH 1esiaTh | KHCJIOTHI O UX (GopMynaMm. Tlosnasamenvhvie:
YPOK BBIBOJIBI. Cocmaenaiom xuvmudeckue GopMyibl | JAIOT ONpeAeICHHs IOHATHSIM, OCYLIECTBIISIIOT CPAaBHEHHE, CTPOSIT
kucnot. Onpedensntom KUCIOTH IO UX | JIOTWYECKHE LETIOYKH PACCYKICHUH, aHAIN3UPYIOT HCTHHHOCTD
(hopmynam. YTBEPIKACHHH.
Kommynuxamuenuvie: CTIIOCOOHBI 00BEKTHBHO OLICHUBATH
JPYTOTO.

27 | Ilpaktuueckas pabora | Ypok- ®dopmupoBaHue ClIOCOOHOCTH Paborath ¢ m1abopaTtopHbIM Pezynamusnvie: IIaHUPYIOT CBOIO pabOTY, CAMOCTOSITENBEHO
Ne 2 «[Tonmy4yenue MPaKTH | YYaIlIuXCs K CAMOPa3BUTHIO U 00opymoBaHUE M HATPEBATEIHHBIMA KOHTPOJIMPYIOT BPEMs BHIITOJTHEHHUS PA3ITNIHBIX 3a1aHHUH.

MEJHOTO KyIIOpOca KyM camM000pa30BaHUIO Ha OCHOBE mprOOpPaMHU B COOTBETCTBHU C Tosnasamenvhvie:
MOTHUBAINH K O0YICHHIO U npaBuiamMu Th JAFOT ONpEeAeTICHUS TOHATHAM, OCYIIECTBILTIOT CPABHEHHUE, CTPOST
TIO3HAHUIO JIOTHYECKHE METIOYKH PAcCyKICHUH, aHATN3UPYIOT HCTUHHOCTH
YTBEPKICHHH.

28 | Comm Kombu | ®opmupoBanus 3naiom nonsamue: conb. Pecynamuenule: TNaHAPYIOT MOCIEIOBATEIHPHOCTH CBOUX JICHCTBHIN 1

JlaGopaTopHBIi OIBIT HUpPOBa | KOMMYHHKATHBHBIX YMeIOT Ha3bi6ams COIH MO UX MIPOTHO3UPYIOT UX Pe3yibTaT.
No 7 «[lepechlieHHbINA | HHBIH KOMIIETEHTHOCTH B OOLIIEHUH 1 tdopmynam. Cocmasnarom xumudeckue | IlosnasamenvHvie: BBIIBUTAIOT apTyYMEHTHI, yCTAHABIUBAsI
pacTBop» YPOK COTPYJHHYECTBE CO thopmyasl coneit. Onpedensiom conu NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SBJICHUSIMH,
CBEPCTHUKAMHU. o ux ¢popmyiaam 3HAIOT U3BJICKAIOT HEOOXOAUMYIO HH(POPMAIHIO M3 IPOUYUTAHHOTO TEKCTA.
KI1accu(pUKAITUIO CPETHUX COJICH. Kommynuxamusnwvie: ymerot GopMyITupoBaTh COOCTBEHHOE MHEHHE,
apryMEHTHPOBaTh CBOIO TOYKY 3pPEHHS, OTCTaUBaTh €€ He
BpaXXJIeOHBIM JIJISI IPYTHX 00pa30M; BIAJIEIOT MOHOJIOTUYECKOW U
JINAJIOTHYECKON (hopMaMH PEeUH.

29 | KomnyecTs BelecTsa. Kombu | ®opmupoBaHHE CTOMKOTO 3HAIOT XuMuyecKue NOHAMUsL: MOJIb, Pecynamusnvie: cTaBAT yaeOHBIE IIETH, IPEOOPasys MPAKTHIECKYIO
MogspHas Macca HHUPOBa | MMO3HaBATEIBLHOI'O HHTEpEca. MoJIsIpHast Macca. Beiuucasiom 3aj]a4yy B [1I03HABATENbHYIO, CAMOCTOSITENILHO aHAIN3UPYIOT YCIOBUS
BEIECTBA. HHBIH 3HaHMsI OCHOBHBIX MPUHIIUIIOB U MOJISIPHYIO Maccy, KOJIUYECTBO JOCTHKEHHS 1[eJIH, OL[EHUBAIOT PaBUIBHOCTh BBIMOITHEHUSI
IpakTHyeckas pabora | YPOK MpaBHJI OTHOUICHUS K IPUPO/IE. BEILECTBA. JISUCTBHSI, TPOTHOZUPYIOT JalbHEelIIee pa3BUTHE MpoLiecca.

Ne 3 «Onpenernenue THosnasamenvhvle. BBIACISIOT HEOOXOIUMYIO HHPOPMAIIHUIO,
KOHIICHTPALH CTPYKTYPHUPYIOT CBOM 3HAHHS, BBISBJISIOT IPUYNHHO-CIICACTBEHHbIE
BEILECTB KOJIOPH- CBSI3U;0NPENIENISIOT KPUTEPUH JJIsl CpaBHEHUS (pakToB, sIBICHUI.
METPHYECKIM 10 KommyHnuxamugnvie: BRICTYIIUBAIOT M OObEKTUBHO OI[CHUBAIOT
KATHGPOBOTHOMY JIPYTOT0,YMEIOT BECTH JAHMAJIOT, BEIpaOaThIBas 00IIee pelIcHHe.
rpaduky»

30 | MoustpHslit 06BEM VYpoxk . @opMupOBaHHE 3HAKOT Xumuueckoe noHamue: Pezynamugnsie: CTaBIT y4eOHYIO 3a/1a4y IOl PYKOBOJICTBOM
rasoB. 3akoH ABoragpo | GOpMHM | KOMMYHHUKATUBHOM MOJISIPHBIA 00BEM. YMEIOT YUMTE,

POBaHU | KOMIETEHTHOCTH B y4eOHOM BbIUUCTAMD.TIO TUIAHUPYIOT CBOIO JICSTEIBHOCTD O] PYKOBOJICTBOM YUHUTEIIS.

s COTPYITHUIECTBE CO KOJIMYECTBY (Macce) ra3000pa3Horo To3nasamenvuvie: AaHATU3UPYIOT OOBEKT, BBIACIISS €T0

HOBBIX | CBEPCTHHKaMH U IEIaroromMm BEIIIECTBA €ro 00beM, 10 00BEMY CYIIECTBEHHbIC MPU3HAKH, YCTAHABJIMBAIOT IPUYMHHO-CJICICTBEHHbIC
3HAHWI ra3000pa3HOTo BEIIECTBA €TI0 cBsi3U. KoMmyHUKamueHvle: yMEIOT ¢ JOCTaTOYHOU ITOJTHOTOH 1

KOJIMYECTBO (Maccy).

TOYHOCTBIO BbIPAXKATh CBOU MBICJIH, BJIAJICKOT MOHOJIOTHYECKO# 1
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JINAJI0TUYECKOl (hopMaMu peyH.

31 | Peurenwue 3aa4 ¢ Ypok DopMUPOBAHNE OTBETCTBEHHOI'O ‘YMerot npruBOIUTh PacY€ThI IO Pezynamusnvie: cTaBAT y4eOHYI0 3a/1a9y IO/ PYKOBOACTBOM
- HCTIONTF30BaHHEM ¢opmMu | oTHOIIEHHSA K yuebe, (hopMyIaM ¢ HCIIOTB30BAHUEM YIUTEIIA,
32 | MOHATHI «KOJHUYECTBO | POBAHH | CHOCOOHOCTH OOYYAROLIUXCS K HOHATHIL: n , Mr. Vim, NA. IUTAHUPYIOT CBOIO JIESATEIBHOCTH O] PyKOBOACTBOM yUUTEIIS.
BEILIECTBAY, «MOJISIpHAsA | o CaMOPa3BUTHIO U Iosnasamenvhvle: aHATN3UPYIOT OOBEKT, BBLACISS €TO
Maccay, «MOJAPHBII HOBBIX | caM0OOOpa30BaHUIO. CyIIECTBEHHBIC IPU3HAKH, YCTAHABIMBAIOT IPUUMUHHO-CIIEICTBCHHBIE
00BEM», «UUCTIO 3HAHUN CBSI3U.
ABorazpo». Kommynuxamuenwvie: yMeIOT C JOCTATOYHOM NOJTHOTOH Y TOYHOCTBIO
BBIpa)kKaTh CBOU MBICIIH, BJIaJICIOT MOHOJIOTUYECKOH U
JTUAIOTHYECKOH (hopMaMu pedH.
33 | Boga. OcHoBaHuS. dopmupoBaHue Hayuamcsa : xapakTepnu3oBaTth Pezynamuenvie: cTaBAT yaeOHYI0 3a/1a9y IO/ pYKOBOACTBOM
MHTEJUIEKTYaIbHBIX YMECHHH: CTPOEHHE MOJICKYJIbI BOIOPOAA, YUHUTETS,
pa60Ta C TEKCTOM U APpYTr'UMHU Q)HSI/I‘ICCKI/Ie 1 XUMHYECKHUE CBONCTBA IJIaHUPYIOT CBOIO ACATCIIbHOCTD IMOJ PYKOBOACTBOM YUHUTCIIA.
MCTOYHHMKaMK UH(opManu, BOJIbI, OOBSICHSITH aHOMAJIUHU BOJIBI, Iosnasamenvhvle: aHATM3UPYIOT OOBEKT, BBLICISS €T0
OCYIICCTBJICHUC aHaJIn3a U CIOCOOBI OYHCTKHU BOJIbl, MIPUMCHSATH B CYIIECTBCHHBIC IPU3HAKH, YCTAHABJINBAIOT NIPUIUHHO-CJICICTBCHHBIC
CHHTE3a, yMEHHE JeJ1aTh BBIBOJABI | OBITY (QUIBTPBI /ISl OUUCTKU BOABI, cBs3U. KommyHnukamugnvie: yMEIOT ¢ JOCTaTOYHOH MOJIHOTOH 1
u 0606IIICHI/DI. IMpaBUJIbHO UCIIOJIB30BATh TOYHOCTBIO BbIpaXXaThb CBOU MBLICJIN, BJIaJICIOT MOHOJIOTHYECKOH 1
MUHEPaAJIbHYIO BONY, BBINOJIHATh Juanorudeckoil dopmamu peun. [lonyuam o3modxcnocms
pacdeTsl 0 ypaBHEHHAM XUMHUECKUX Hayuumuvcs: 0OBEKTUBHO OLIEHUBATh NH(GOPMAINIO O BEIIECTBAX U
PEaKIuii, MPOTEKAIOIINX C yYaCTHEM XUMHYECKHX MPOIECCaX, KPUTHIECKA OTHOCUTHCS K TICEBIOHAYTHON
BOJIBI. nH(popManuy, HeJOOPOCOBECTHOH peKIaMe
34 | PactBopsl. MaccoBast VYpoxk OcymiecTBIeHUE aHANN3a U YMeTh NPUMEHATh 3HAHUS, yMEHHS, Pezynamusnvie: TNAaHAPYIOT Y4€OHYIO IESITEIEHOCTD, OLICHUBAIOT
J0JI1 paCTBOPEHHOTO (bOpMI/I CHUHTE3a, YMCHHEC JI€JIaTh BHIBObI HaBBIKHU ITPU U3YUYCHUHN TEMbI MpaBUJIBHOCTDH BBINIOJTHCHUA y'—Ie6HLIX HeﬁCTBHﬁ.
BemecTBa. J1ab.ombIT poBanu | u 0600meHus. PopMupoBaHUE «PacTBOpBI». Ilo3nasamenvHvie: BOCIPUHUMAIOT HHOOPMALMIO BU3YalbHO, AAIOT
No 5 «I/I3yquHe A JIMYHOCTHBIX Hpe[[CTaBHCHI/Iﬁ o OINPCACIICHUA MTOHATUAM, CPABHUBAIOT U TPYNIIUPYIOT 06T)eKTI)I,
3aBUCHMOCTH HOBBIX | IIEHHOCTH IIPUPOIBI. HaxXOJST 3aKOHOMEPHOCTH. KommyHnuxamusnvle: 0GOPMILIIOT CBOU
PACTBOPHMOCTH 3HaHUI MBICJIM B TUCBMEHHOH (opme.
BEIIIeCTBA OT
TeMIIepaTypb»
35 | Ipaxmuueckas VYpok- DOpMHUPOBAHUS OmnpenenstoT OCHOBHOE XMMUYECKOE Pezynamusnvie: npeodpa3yroT NPaKTUUECKYIO 3aJauy B
paboma Ne3. MPaKTH | KOMMYHHKATHBHBIX obopynoBanue. 3HAIOT IpaBUIIa MI03HABATENbHYIO, OCYIIECTBIISIOT I03HABATEIbHYIO PE(IEKCHIO B
IIpuzomosnenue KyM KOMIIETEHTHOCTH B OOILIEHUH 1 TEXHUKHU 0€30TIaCHOCTH TIpH padoTe B OTHOILIEHUU JIEUCTBUI MO PEUICHUIO T03HABATEIbHBIX 3a/1a4.

pacmeopos coneli ¢ ux
3A0AHHOU MACCOBOT
Ooneti. JJabopaTopHsbIii
ombIT Ne 8
«Ornpenenenne
TEMITePaTyphI
Pa3JI0KEHUS KPUCTAT-

COTPYJHUYECTBE CO
CBEPCTHHUKAMHU.

XUMHYECKOM KaOMHETE.

Ilo3nasamenvhbvie. NAIOT ONPEACICHHS TIOHATUSIM, MOTYT HAHTH
Croco0 penieHrs mpoOIEMHOH 3a1auu

Kommynukamugnsie: y4aCTBYIOT B AHAJIOTe, KOJUICKTHBHOM
00CYXICHUH MTPOOIEMBI, BIAICIOT MOHOJIOTHIECKOHN U
JIUAJIOTHYECKON (hOpMaMH PEUH.
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JIOTHAPATa)

36 | O6oOIIEeHYE U Kom6u | Janeheitmee GpopmupoBanme YMeTh IpUMEHSITh 3HAaHUS, YMEHUS U Pezyrsamusnvie: caMoCTOATENFHO (HOPMYTUPYIOT 3aaHUE:
CHUCTEMATHU3ALUSA HUpPOBa | MO3HABATEIBHOTO MHTEpECa. HABBIKH TPU BBHIIOJHCHUU OTIPENICNISAIOT €T 11eJ1b, TNIAHUPYIOT aTOPUTM €T0 BHITOTHCHHUS,
3HAHHI 10 TEME HHBIIA ®dopMupoBaHIe TPEHUPOBOYHBIX YIIPa)KHEHUH U KOPPEKTHPYIOT pabOTy MO XOAY €r0 BHITOTHECHNUS.

«Baxueiimue YpOK KOMMYHUKaTHBHOU 3aJaHUH Tosnasamenvhublie: DalOT ONPEICICHUS TOHATHSIM, OCYIIECTBIISIOT

NPECTABUTENN KOMIIETCHTHOCTH B OOIICHHUH H cpaBHEHHE 00BEKTOB, CAMOCTOSITEIIBHO BEIOUPAst KPUTEPHH IS

HEOPraHMYeCKIX COTPYAHUYECTBE C 3TOTO, HAXOAAT MH(POPMAITHIO C UCTIONE30BAaHIEM PECYpPCOB

BEIIECTB. OJIHOKJIACCHUKAMH B TIpoLiecce Oubnuotek u cetn MaTepHer.

KoiaecTBeHHBIE y49e0HO —HCCIIeI0BaTEeIbCKON Kommynukamugnvie: BCTynaroT B AUAJIOT, a TAK)KE yIaCTBYIOT B

OTHOILICHYS B XHMIID JICSITCIILHOCTU KOJJICKTHBHOM OOCYJICHUH BOIIPOCOB, YUYACTBYIOT B TUCKYCCHUH,
BJIAJICIOT MOHOJIOTHIECKOHN M AMAJOrHIecKOH OPMaMU peyn.

37 | KonrponpHas pabota Ypoxk OcyllecTBICHUE aHAIN3a U YMeTh NPUMEHSITh 3HAHUS, YMCHUS, Pezynamuenvie: TIaHUPYIOT Y4eOHYIO NESTEIbHOCTD, OLICHUBAIOT
Ne2. «Baxneiimme MpOBEp | CHUHTE3a, YMEHHUE JENATH BEIBOILI HaBBIKH IIPU U3YYEHUH TEMBI NPaBUJILHOCTh BBITIOJIHEHUS YUE€OHBIX AEHCTBUIL.

MPEe/ICTaBUTEIH KU 1 000061eHus1. DopMUpOBaHUE «BaxkHeime mpeacTaBuTen THosnasamenvhvle: BOCIPAHAMAIOT HHPOPMAIINIO BU3YAIBHO, TAIOT
HEOPraHUYECKIX KOppEeK | JTMYHOCTHBIX MPE/ICTABICHUIA O HEOPraHHYECKHUX BEIECTB. OTIpeNIeIICHUS TIOHITHSM, CPABHUBAIOT U TPYIIAPYIOT OOBEKTHL,
BEIECTB. vt LEHHOCTH TPUPOJIEI. KonmdecTBeHHBIC OTHOIICHUS B HaXOJSAT 3aKOHOMEPHOCTH.

KomuuectBeHHsIe 3HAHMI XUMUN Kommynurxamuenvie: opOpMIIOT CBOU MBICIIU B TIMCbMEHHOMN
OTHOIICHHS B XUMMH dopme.

Pa3gen 3. OcHOBHbBIE KJIacChl HEOPraHHYECKHX COeTMHEHMIt

38 | Okcumsl, ux VYpoxk ®dopmupoBaHe 3HAIOT U IOHUMAIOT XUMUYECKUE NOHAMUA: Pecyramusnvie: craBar yaeOHBIC 3a1a4H (CAMOCTOSTETHHO, IIPH
Kiaccudukanus u (OPMHUPOB | MHTEIUIEKTYaJIbHBIX OKCHIBI. MTOMOIIIM YUUTENS), ITIAHUPYIOT YUeOHYIO IesITeIbHOCTD, OLICHUBAIOT
XUMUUYECKHE CBOMCTRBA. aHus YMEHUH aHan3a, YMEIOT Ha3b186amb:OKCHUIBI IO X HOPMYIIaM. MPaBUJILHOCTD BBITIOJIHEHUS I€MCTBUN U BHOCAT B HUX KOPPEKTHUBHI.

HOBBIX CUHTE3a, YMCHHI Cocmasnarom xumuueckue GopMyJibl IosnaseamenvHuvle: CTPYKTYPUPYIOT TEKCT, BBIIEISS B HEM
3HAHUH. JIeNIaTh BBIBOIBL. OKCHIOB; ORpedensatom OKCUMIBI TI0 X BTOPOCTENEHHYIO U IJ1aBHYI0 HH(OPMALHIO, IAIOT OTIpe/ieICHUE
dhopmynam. XapakTepu3yrT oOmIme MOHSTHUSIM, YCTAHABJIUBAIOT NPHYUHHO-CIICICTBEHHBIC CBS3H.
XUMHYECKIE CBOWCTBA COJICO0PA3YIOMINX Kommynuxamuenvie: yMEIOT C IOCTATOYHOMN MOJTHOTOM M TOYHOCTHIO
OKCHJIOB. BBIPA)KaTh CBOU MBICIIH, BJIAICIOT MOHOJIOTMYECKOH U
JTHAJTIOTHYECKOM (hOpMaMH PEUH.

39 | OcHoBanus, ux KombOunup | ®opmupoBanue 3HAIOT omnpe/ieJIeHIe OCHOBaHU. Pezynamuenvie: CTaBsAT yueOHBIE IIETTH, CAMOCTOSITEILHO
KIaccu(uKaus u OBaHHBII OTBETCTBEHHOI'O Knaccudukaruro 1 XuMUUeCKIe CBOMCTBa AHAJIU3UPYIOT YCIIOBUS JOCTUKEHUS LEIU, OLICHUBAIOT
XMMHUYECKIE CBOMCTBA. | YPOK OTHOIIICHHS K YYCHHIO | OCHOBaHUIL. YMEIOT COCTABISATH (POPMYIIBI MPaBUIBHOCTD BBITOJIHCHHS ACHCTBUSL.

JlaGopatopHbIil OITBIT
Ne 10 «Peakius
HeHTpanu3a-
uum».leMmoHcTpaon
HBII 9kcnieprMeHT Ne 5
«OcHoBaHHS.
Tennosoi a3dpdexr
peaxIy TUIPOKCHIA

WCHOJIB3YS CHEUAIBHO
noso0paHHbIe
cpencTsa. YMeHHe
OLICHUTD CTENEHb
ycIiexa Win Heycrexa
CBOEH JeATEeTbHOCTH

OCHOBAHHUH 10 Ha3BaHUIO, HA3BIBAIOT
COeIMHEHUs 1o hopMyIe.

VYMEIT COCTaBNIATh YPABHEHUH peaKIuii,
XapaKTEePU3YIOLINX XUMUYECKUE CBOICTBA
OCHOBaHMH.

Tlosnasamenvhbie: BRIIEIAIOT HEOOX0 UMY HHOOPMAIIHIO U3
MPOYHUTAHHOTO TEKCTA, CTPYKTYPHUPYIOT CBOU 3HAHUS,
OTIPENICIIAIOT KPUTEPHH JIJISl CPABHEHUS (DAKTOB, SIBICHHIA.
KommyrukamugHtvie.: BBICTYIIABAIOT U 00BEKTUBHO OLICHUBAIOT

Jpyroro,
YMEIOT BECTH JUAJIOT, BEIpabaThIBast o0IIiee pemeHwe.
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HaTpus C YIrJICKUCJIbIM
ra3om»

40 | Kucnotsl, ux KombOuanp | ®opmupoBanue 3HAIOT XUMHIECKOE HOHAMUE:KUCTIOTA, Pezynamusnsie: TIaHUPYIOT CBOIO PabOTY, CAMOCTOSITETIHHO
KITacCU(pUKAINS 1 OBaHHBIN MHTEIUIEKTyaJIbHBIX menods. Hazslearom KOHTPOJIMPYIOT BPEMsI BBITIOIHEHHNS PA3JINIHbBIX 3a1aHHH.
XMMHUYECKHE CBOWCTBA. | YPOK YMEHH aHaNn3a, KHCJIOTHI IO UX opmynam. Cocmasgnaiom Io3nasamenvhuie:

J1a6opaTOpHKIii OMBIT CUHTE3a, YMEHMI xumudeckre Gopmyibl KUCIoT. Onpedensiom | NaroT ONpEeCHUs NOHITUSIM, OCYILECTBIISIOT CPAaBHEHHUE, CTPOSIT
Ne 11 «Onpenenenne JIeNIaTh BBIBOJIBL. KHCJIOTHI IO UX (hopMysiam. Y MEIOT JIOTHYECKHE LENOYKHU PacCyKJICHUMN, aHAIN3UPYIOT UICTUHHOCTb
KHCIIOTHOCTH HOUBED COCTaBJISATh YPAaBHEHUsI PEAKIIUH, YTBEP>KACHHH.

XapaKTepU3yIOIUX XUMUYECKHE CBOHCTBA Kommynuxamuenuvie: CIIOCOOHBI 00BEKTUBHO OLIEHUBATh

KHCJIOT B MOJIEKYJIIPHOM U HOHHOM BHJIE; JIpyTOro.

OTIPENIeNIAI0T: BO3MOXHOCTh IPOTEKaHUS

THUIUYHBIX PEAKIUI KUCIIOT.

41 | Tlpaxtuueckast pabora | Ypok- ®dopmMupoBaHue YMeroT 00pamarses ¢ XUMHUECKOH Tocyioi n | Pezyiamususie: IpeoOpa3yloT MPaKTHUECKYIO 3a1ady B
Ne 4 «Onpenenenne pH | IPAKTUKYM | MHTEJIEKTyalbHBIX 71a00paTOPHEIM 000PYIOBAaHHUEM; MIO3HABATEJIFHYIO, OCYIIECTBIISIOT [T03HABATENbHYIO pediaekcuio B
PacTBOPOB KHCJIOT U YMEHHI: HCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS 1 OTHOIIICHHUH EHCTBHUI MO PEIICHUIO TIO3HABATEIbHBIX 3a/a4.
Teouei AHAIM3UPOBATh TEKCT YMEHUSI, TIOJTyYCHHBIEC ITPH U3YYECHUH TEMBI Ilosnasamenvhule: Nar0T ONPENEICHUS TOHATUSIM, MOTYT HAWTH

yueOHHKa, pa3BUBaTh «CBoiicTBa OCHOBHBIX KJIaCCOB croco0 pelieHus IpoOIeMHOH 3a1aunt
Ha0JII0AaTeNIbHOCTh HEOPraHMYECKUX COSANHEHUI MpH
BBITIOJIHEHUH TIPAKTHIECKOH pabOTHI.

42 | Comm, ux Kombunup | ©@opmupopaHue 3HAIOT XUMUUECKOe NOHAIMUE :COIIb. Pezyramusnvie: cTaBAT yueOHbIE IIEIH, CAMOCTOSATENHHO
Knaccudukanus u OBaHHBII HHTEJIEKTyalbHBIX VYMeIT Hazbvieanmsy cou 1o ux GopMynam. AQHATM3UPYIOT YCIOBUS JOCTIDKEHUS LIEJIH, OL[EHUBAIOT
XMMHYECKHE CBOWCTBA. | YPOK YMEHHUH aHaIM3a, Cocmaenarom xuMudaeckne GOpMyITbI COICH. MIPAaBUIBHOCTh BBITOJHEHUS ACHCTBUS.

J1a6opaTOpHbIii OMBIT CHHTE3a, YMCHHHI Onpeodenarom conu 1o ux Gopmynam. Ilo3nasamenvHvlie: BBIACTAIOT HEOOX0IUMYI0 HHOPMALIUIO U3

Ne 6 «HabmoieHue 3a JICNIATh BBIBOIBL. 3Har0T KIaccupUKALUIO U XUMUYECKHE MPOYUTAHHOTO TEKCTA, CTPYKTYPUPYIOT CBOHM 3HAHMS,

POCTOM KPHCTAILIOB CBOWCTBA CPEHUX COJIEH. OTIPEIETISIOT KPUTEPHH JUIS CPaBHEHHS (haKTOB, SIBICHHMH.
Kommynukamuenvie: yMEIOT € IOCTATOYHON MOJTHOTOH 1 TOUHOCTBIO
BBIP@)KaTh CBOM MBICIIH U 3HAHMUSL.

43 | T'eHeTHyecKas CBA3b KombOunnp | ®opmupoBanue 3HAI0T XMMUYECKHUE CBOIICTBA OCHOBHBIX Pezynamuenvle: i1aHUPyIOT NOCIEA0BATENBHOCTh CBOMX AEHUCTBUM 1

- | MeXIy KilaccaMu OBAHHBII MO3HABATENBHBIX KJIACCOB HEOPTaHUYECKUX COETUHEHUI], MPOTHO3UPYIOT UX PE3YJIbTAT.

44 | geopraHMYECKUX YPOK MHTEPECOB, OIIpe/ieIIeHNe TEHETHUECKO CBA3M. Ilosnasamenvubie: BBLABUTAIOT apTyMEHTBI, YCTaHABIHABas
CoeMHeHN. HalpaBJIEeHHBIX Ha YMeT COCTaBIATh YPAaBHEHUS XUMUUECKIX MPUYIMHHO-CIIEJICTBEHHBIE CBSI3U MEX/ly N3Y4aeMBIMH SBICHUAMH,

H3y4eHHE 3aKOHOB peaxIyii, XapaKTepHU3yIoIIe XUMUIeCcKHe M3BJICKAIOT HEOOXOANMYIO HH(OPMALMIO U3 TPOYUTAHHOTO TEKCTA.
XUMHH, CBOWCTBA U TEHETHYECKYIO CBS3b OCHOBHBIX Kommynuxamususie: yMeroT GOpMyIHPOBATE COOCTBEHHOE MHEHHE,
MHTEIIIEKTyaTbHBIX KJIACCOB HEOPTAaHUYIECKHUX COCTUHEHUI apryMeHTHPOBAThH CBOIO TOUKY 3pPEHHUS, OTCTAaUBaTh €€ HEe

YMEHUH BpaXAEOHBIM JUISI IPYTUX 00pa3oM; BIaICIOT MOHOJIOTUYECKOH |
aHaIM3UPOBATh JIMajorndeckoil popmamMu pedn.

nH(OopMaLHIo 1 eNaTh

BBIBOJIBL.

45 | Ilpaxmuueckas Ypoxk- ®dopmupoBaHHe YMeroT o0pamarhcst ¢ XUMHUUECKOH ocytoi | Pezyriamusnsie: IpeoOpa3yIoT MPaKTHYECKYIO 3a1ady B
paboma Ne6. Pewtenue | NpakTUKyM | KOMMYHHKATHBHBIX 71a00paTOPHEIM 000y I0BAaHHUEM; MO3HABATEJILHYIO, OCYIIECTBIISIOT [T03HABATENbHYIO pedekcuto B
9KCHEPUMEHMATLHBIX KOMIIETEHTHOCTH B HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U OTHOIICHHUH ACHCTBHUH MO PEIICHNIO TO3HABATENFHBIX 3a/1a4.

00IIeHNHT U YMEHUs, TIOJTyYEHHBIE NIPU U3YYEHUH TEMBI Tlosnasamenvuble. AAIOT ONPEAEICHUS MOHATUSIM, MOTYT HAalTH
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3a0ad. COTPYAHHUYECTBE CO «CBoiicTBa OCHOBHBIX KIIACCOB croco0 peueHus NpodIeMHON 33191
CBEPCTHUKAMHU. HEOPTraHUYECKUX COENNHEHUI» MTPH Kommynukamuenvie: y4acTBYIOT B AUAJIOTe, KOJUIEKTUBHOM
BBITIOJIHEHUH MTPAKTHIECKOI pabOTHI. 00CYXIEHUH ITPOOIIEMBI, BIIaICIOT MOHOJIOTHYECKOH 1
JIUAJIOTHYECKON (hopMaMH PEUH.

46 | O6oOmenue n ®dopMupoBaHue 3HaloT npaBuia oOpalleHus ¢ 1abopatopHbIM | Pezynamusnbie: IaHUPYIOT CBOIO pabOTY, CAMOCTOSITENEHO
CHCTEMaTH3aLMs [IO3HABATENbHBIX 000pyioBaHUEM, CIIOCOOBI pa3/ielieHHs KOHTPOJIUPYIOT BPEMs BBIIIOJHEHUS PA3JIMYHbIX 3aJaHUN.
3HAHUU 110 TEME HMHTEPECOB U MOTHBOB, | OJAHOPOJHBIX CMECEH. Tlosnasamenvuvie:

«OCHOBHBIE KJIACCHI HaIpaBJICHHBIX Ha YMeroT mpoBOIUTH pazesieHUEM cMecel JAr0T OIIPCCIICHUS TOHATHAM, OCYIICCTBIIAIOT CPAaBHCHHUE, CTPOSIT
HCOPraHM4CCKUX n3ydeHne Gpr3udecknx | QIIBTPOBAHHWEM W BHIITAPHBAHUEM. JIOTUYECKHE LIETIOUYKH PaCCyKACHUH, aHAIU3UPYIOT UICTUHHOCTD
COCIIMHCHUID) A XUMHYECKUX YTBEPKICHHUI U3y4aroT SIBJICHHS HA IPAKTHKE.
SIBIICHUIL. Kommynuxamuenuie: CHOCOOHBI 00BEKTHUBHO OLICHUBATh
JIPYroro.
47 | KontposnpHas padorta VYpoxk ®dopmMupoBaHue YMeroT npuMeHATh 3HAHUS, YMEHHS U HABBIKU | Pezynamusnbie; TNIAHUPYIOT CBOIO pabOTY, CAMOCTOSITEIHHO
Ne3. «OcHoBHBIE KOPPEKIMHM | OTBETCTBEHHOTO B XOJi¢ U3y4eHHs TeMbI «OCHOBHBIE KJIACChI KOHTPOJIHUPYIOT BPEMs BBIITOJHEHHS PA3IUYHBIX 3a1aHUI.
KJIacChI 3 OTHOIIIEHUS K yueoe, HEOPTaHUYECKUX COEANHEHUM». Tlosnasamenvuvie:
HEOPraHNICCKUX MPOBEPKU CIIOCOOHOCTH JAIOT OIIPCACIICHUS TOHATUAM, OCYIICCTBIIAIOT CPaBHCHHUE, CTPOST
COE/IMHEHU D) 3HaHUMN obydaromuxcst K JIOTUYECKHE LIETIOYKH PacCy X ACHUMN, aHAIU3UPYIOT UCTUHHOCTh
CaMOpPa3BUTHIO U YTBEPKICHUM U3Y4aroT SIBJICHUS Ha IIPAKTUKE.
caM000pa30BaHUIO Kommynuxamuenuie: CHOCOOHBI 00BEKTHUBHO OIICHUBATH
JIPYyroro.
Paznen 4. Ilepuoauyeckuii 3axoH u Ilepnoanyeckas cucreMa XumMudeckux 3jaeMenToB /I.LU. MeHaeneeBa U cTpoeHHe aTOMA.

48 | EcrecTBeHHBIE Ypok dopmupoBaHue OOBSICHSIOT MPU3HAKH, TTO3BOJIIONINE Pezynamusnvle: IaHUPYIOT CBOIO pabOTY, CAMOCTOSITENTLHO
CeMENCTBAa XMMUYECKUX (hopMHPO | OTBETCTBEHHOTO 00BEAUHATD IPYIIIHI XUMHUYECKHUX 3JIEMEHTOB | KOHTPOJHPYIOT BPEMs BBIITOJHEHHS PA3IUYHBIX 3a1aHUH.
3JIEMEHTOB. BaHHS OTHOIIIEHUS K yueoe, B €CTECTBEHHBIE CEMEICTBA; PACKPBIBAIOT Tlosnasamenvuvie:

AmpoTEPHOCTS. HOBBIX CIIOCOOHOCTH CMBICJI Ha3BaHUH €CTECTBEHHBIX CEMENCTB; JIafoT ONPENEIICHUS ITOHATHIM, OCYILIECTBIISIOT CPABHEHHUE, CTPOSIT
3HaHMI o0yyaromuxcs K OOBSCHSIOT YTO Takoe aM(oTepHbIe JIOTUYECKUE LIEIIOUYKH PACCYKIACHUN, aHAIU3UPYOT UICTUHHOCTD
CaMOpPa3BUTHIO U COEIMHEHUS. YTBEPKICHUM U3Y4aroT SIBJICHUS HA IIPAKTHUKE.
caM000pa30BaHUIO. Kommynuxamusnuie: crocoOHBI 00BEKTHBHO OLIEHUBATH
JPYroro.
49 | OtkpeiTHE Ypok DopmupoBaHue Pa3muyaroT ecTeCTBEHHYIO M HICKYCCTBEHHYIO | Pezynsimuensie: MIaHUPYIOT NOCIEJ0BATEIBHOCTh CBOUX JEMCTBUI U
MenneneeBbM (hopMHpO | MO3HABATENBHBIX KJIacCU(UKAINIO; apTyMEHTHPYIOT MPOTHO3UPYIOT UX PE3YIbTAT.
NEpUOIMICCKOro 3aKOHA. | BaHUA HHTEPECOB 1 MOTUBOB, otHeceHue I13 k ecrecTBeHHOI Tlosnasamenvhbie: BBIABUTAIOT apT'yMEHTHI, YCTaHABJINBAs
HOBBIX HaIlpaBJIE€HHBIX Ha KJIacCH(HKAIHN. NIPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3y4a€MBIMU SIBICHUSIMU,
3HaHUI n3ydeHue pu3nvecKkux u M3BJIEKAIOT HEOOXOANMYI0 HH(OPMALIMIO U3 IIPOYUTAHHOTO TEKCTA.
XUMHYECKHX SIBIICHUI. Kommynuxamusnvie: ymerot opMyIupoBaTh COOCTBEHHOE MHEHHE,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTaUBaTh €€ HE
Bpax1eOHBIM JJIS1 APYTHX 00pa3oM; BIIaACIOT MOHOJIOTHYECKO 1
JIMaJIoruueckoi popmamu peun.

50 | OcHoBHBIE CBEIEHHUS O Ypok (opmupoBanue 3HAaI0T CTPOCHHE aTOMA, COCTaB ATOMHOTO Pezynamusnvie: caMOCTOATENFHO (OPMYIIMPYIOT 3a/1aHKE:

CTPOEHUHU aTOMOB (hopMHupo | MO3HABATEIHHOTO s7pa, onpeeIeHne U30TO0B, TP BUAA ONPENEIAIOT €r0 NENb, INAaHUPYIOT aJITOPUTM €T0 BBIIIOJTHEHU,
BaHUS HHTEpECa. W3JIy4€HHUs, ONPEICIICHNE TIOHATHS KOPPEKTHPYIOT paboTy IO XOAY €ro BHIIIOJHEHNUSI.
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HOBBIX ®DopmupoBaHue «XMMHUYECKHH 3TIEMEHTY. IosnasamenvHule: DAIOT ONPEAEICHHUS TOHATHAM, OCYIIECTBISIIOT
3HaHUH KOMMYHHUKaTUBHON Kommynukamuenvie: BCTynaloT B IUAJIOT, a CpaBHEHHE OOBEKTOB, CAMOCTOSTEIEHO BHIONpAs KPUTEPHH JUTS
KOMIIETEHTHOCTU B TaKXe y4acTBYIOT B KOJJIEKTUBHOM 3TOr0, HAXOIAT HHPOPMALINIO C UCIIOIb30BAaHUEM PECYPCOB
o0IeHny 00CY>XIIE€HUH BOIIPOCOB, YYaCTBYIOT B 6ubmmoTek u cetn MHTEpHET.
COTPYAHUYECTBE C JUCKYCCHH, BIaJCI0T MOHOJIOTHYECKOH 1
OJITHOKJIACCHUKaMU B JManoruueckoi popmamu peun.
nporiecce y4eOHoMH
JICATETbHOCTH.
51 | CrpoeHnue 3NeKTpOHHBIX | Ypok ®dopMupoBaHue YMewT cocmasnsims: CXEMbI CTPOSHUS Pezynamusnvie: BBIMOTHAIOT
0007109€eK aTOMOB (dopmupo | MO3HABATENLHBIX aTOMOB TIepBEIX 20 3JIeMEHTOB B 3aJJaHHe 110 NPEAJIOKEHHOMY aATOPUTMY, a TAK)KE CAMOCTOSTENBHO
XMMHUYECKHX 3JIEMEHTOB | BaHUs MHTEPECOB, MIEPUOANIECKON CUCTEME; 00bACHAIOM.: COCTaBIIAIOT IUIAH BBIIIOJIHEHUS 3a1aHUs.
1-20 B Tabmmue .M. HOBBIX HaIrpaBJIeHHbBIX Ha (U3HYECKNI CMBICII HOMEPOB IPYIIIBI U IosnasamenvHvle: BOCIPUHUMAIOT HHPOPMALIMIO HA CIIYX U
MeHnneneesa. SHAHUH W3y9IEHHUE TPUPOIHBIX MepUO/Ia, K KOTOPBIM MPUHAICKHUT DIIEMEHT | BU3YaJIbHO, CTPYKTYPUPYIOT TEKCT, BbLIEISISA B HEM BTOPOCTEIIEHHYIO
00BEKTOB, TOHUMAaHUS B [ICXD JI.1. Menneneena, Y TJIaBHYIO HH(OPMAIIHIO, JAFOT ONPEICIICHUE MTOHATHUSIM.
LIEHHOCTH TIPHPOJIBI. 3aKOHOMEPHOCTH U3MECHEHHS CBOMCTB Kommynuxamuenvie: B1aeroT B yCTHOM 1 MIUCEMEHHOH pPeUbIo,
dopMupoBaHHe 3JIEMEHTOB B NpeJiesiaX MaNbIX IEPUOOB U Y4acTBYIOT AMANOTE, a TAK)Ke B KOJUIEKTUBHOM OOCYXICHHH
3KOJIOTMYIECKOH TJIaBHBIX MTOJIPYIIIL. BOIIPOCOB.
KyJIBTYpBl HA OCHOBE
MPU3HAHUS LIEHHOCTH
JKU3HU BO BCEX €€
TPOSIBIICHUSX.
52 | Ilepnoanueckuii 3aK0H KombOuuan | Omnpenensror cBoio Hayuamcsa: onucelBaTh U XapakTepu3oBaTh | PezynamusHule:
J.. Mengneneesa u POBaHHBI | JIMUHYIO MO3ULUIO, tabmanyto popmy IICXD JI.U. [InaHupytoT cBOM AEHCTBUS B COOTBETCTBHH C OCTaBICHHON
CTPOCHHE aTOMa i ypoxk a/IeKBaTHYIO Memnieneena; 1enaTh YMO3aKIIOUSHUS O 3aaueil ¥ yCIOBUSAMH €€ peannu3alun
b bepeHIIPOBaHHYIO XapakTepe N3MEHEHUS CBOUCTB XUMHUUECKUX
CaMOOIIEHKY CBOHX 3JIEMEHTOB C YBEJTMUEHUEM 3apsiioB Ilosnasamenvhbie: CTaBAT
yCIIeXOB B yuebe aTOMHBIX f7ep. 1 GOpMyITHPYIOT IETTH U IPOOIEMBI YPOKa; 0CO3HAHHO U
Tonyuam 603MOCHOCMb HAYUUMbCA: MIPOU3BOJIFHO CTPOAT B YCTHOI U MMCbMEHHOI popme
HNPUMEHSTh 3HAHHUS O 3aKOHOMEPHOCTAX
TIEPUOANIECKON CHCTEMBI XUMHYECKUX Kommynuxamuenuie:
3JIEMEHTOB JJisl OOBSICHEHHS U NIpe/IBUicHus | BiiageHne MOHOJIOTHYECKON 1 TMaIornieckoi hopMaMu peunt
CBOWCTB KOHKPETHBIX BEIIECTB
53 | XapaktepucTuka Ypok dopmupoBaHue Hayuyamcs: xapakTepu30BaTh XUMHUYECKUE Pezynamuenvie: cTaBAT yueOHbIe 3a7aud Ha OCHOBE COOTHECEHHS
- XMMHYECKOTO IeMeHTa | (JOPMHUPO | TIO3HABATEIBHBIX as1eMeHTHI 1-3 —To neproa 1o ux TOT0, YTO YK€ U3BECTHO U YCBOEHO YUYAIIMMCS, U TOTO, YTO eIlé
54 | Ha OCHOBaHHH €ro BaHUA HUHTEPECOB, nonoxenuto [ICXD JI. 1. Menneneesa. HEU3BECTHO
MOJIOXKEHHS B HOBBIX HalpaBJICHHbIX Ha Tonyuam eozmooicnocms Hayuumoca. IosnasamenvHule: CAMOCTOSATENBHO BBIACISIOT U QOPMYITHPYIOT
HNEPUOANYECKON CUCTEME. | 3HAHUM U3y4eHHE IPUPOJHBIX OITUCHIBATh U3YUYEHHBIE OOBEKTHI KaKk MO3HABATENIbHYIO LENb

00BEKTOB, TOHUMAaHUS
LEHHOCTU PUPOJIBL.
®opmupoBaHue
3KOJIOTHYECKOU
KYJIETYPBI HA OCHOBE

CHUCTEMBI, IPUMCEHAA JIOTUKY CUCTEMHOI'O
aHajiu3a

Kommynuxamusnvie: GopMympyroT cOOCTBEHHOE MHEHUE U
MO3ULHUIO, 33JaI0T BONIPOCHI, CTOAT MOHSATHBIE JUI TapTHEPA MOHATHS
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MpU3HAHUS ICHHOCTH
JKH3HHU BO BCEX €€

TPOSIBIICHUSIX.

55 | 3nauenue Komb6unn | ®opmMupoaHue 3Ha1T GopMyIUPOBKY NEPUOIUIECKOTO Pezynamusnvie: craBaT yueOHbIE 3a7a4l HA OCHOBE COOTHECEHHUS
[epuoamdeckoro 3akoHa | pOBaHHBI | ITO3HABATEIHHBIX 3aKOHa, OTIpeeICHHE TTeproa, PU3NIECKH | TOTO, UTO YK€ H3BECTHO M YCBOCHO yUJaIIUMCS, U TOTO, YTO emIé
u Ilepuoanueckoit 1 ypok HUHTEPECOB, cMmblca Ne nepuosa, onpeaesieHue rpyIsl, HEU3BECTHO
CHCTEMBI XUMUYECKUAX HaIpaBJICHHBIX Ha ¢usmdecknii cMbICTT No TPYIIIIHL. Tosnasamenvhbie: CAMOCTOSTENFHO BEIICISIIOT H (POPMYTHPYIOT
anemenToB J[.1. W3ydeHHE TPUPOTHBIX MTO3HABATEIFHYIO 1ENb
Menpeneesa. 00BEKTOB, TOHNMAHHSA Kommynuxamugnsie: GopMymupyroT cOOCTBEHHOE MHEHHE U

[IEHHOCTH MIPHUPOJIBL. MIO3HIINIO, 33JAI0T BOIIPOCH, CTOAT IMOHATHBIC IS TAPTHEPA TOHATHS
Paznen 5. Xumnueckas cBsi3b. OKHCINTETbHO-BOCCTAHOBHTEIBHbBIE PEAKIINH.
56 | MoHHas xuMuyeckast VYpoxk OpHeHTHPYIOTCS B 3HAIOT XuMUYecKoe nowsmue: NOH, HOHHAsA | PecynsimusHbie: 0OCO3HAIOT TO, YTO YK€ YCBOSHO U TO, UTO €IIé
CBS3b. (opMHUPO | HPaBCTBEHHOM XUMHYECKas CBSA3b. YMEIOT OIpeaeaTh HY>KHO YCBOWTb, Ha OCHOBE 3TOT'0 CAMOCTOSTENIBHO CTaBsT y4eOHbIC
BaHUA COJICPXKAHUHU U CMBICIIE HOHHYIO CBSI3b B XUMUYECKUX COSAMHEHUSX, | 3aaauu./losHasamenvHble; BOCIPUHUMAIOT HHPOPMAIIHIO HA CIIYX U
HOBBIX COOCTBEHHBIX IIOCTYIIKOB | COCTaBIISITH CXEMBbI 00pPa30BaHMUS HOHHBIX BU3YaJIbHO, CTPYKTYPHUPYIOT TEKCT, BBIJIENAS B HEM BTOPOCTETIEHHYIO
3HaHUH COGIMHEHUI. Y INIaBHYIO HH(POPMAIIHIO, TAIOT OIPECICHHE TOHITHSM,
CPaBHMBAIOT U IPYIITUPYIOT OOBEKTHI
Kommynuxamuenvie: BIaseioT YCTHON U MUCEMEHHOM peyblo,
YYacTBYIOT B IMAJIOTE, a TAK)KE B KOJUIEKTUBHOM OOCYKICHUH
BOIIPOCOB.

57 | KoBanenTHas VYpoxk dopMupoBaHHe 3HaloT onpezieIeHNE HEMOIAPHOM Pezynamuenvie: caMOCTOATENBHO ONMPEACIAIOT LEb y4eOHO
XMMHYECKas CBA3b (dbopMHupo | crIOCOOHOCTH y4aluxcsi | KOBAJICHTHOM CBSI3U, MEXaHHU3M JIESITeTIbHOCTH, TIJIaH BBITIOJIHEHUS 3aJaHUH, OI[CHUBAIOT
KoBanenTtHas BaHUSA K CAaMOPa3BUTHIO U 00pa3oBaHUS CBS3H. MIPaBUJIBHOCTD BHIITOJTHECHHS 3aJaHUH.

HEIIoJIApHAs CBSA3b. HOBBIX camMo00pa30BaHUIO HA THosnasamenvhvie: BRIICIAIOT U (GOPMYIHPYIOT ITO3HABATEIBHOM
3HAHHH OCHOBE MOTHBAITUH K NN, H3BIIEKAIOT HEOOXOIMMYI0 HH)OPMAIIHH U3 TEKCTa, CTPOST
00yUYCHHIO U TIO3HAHHUIO. JIOTHYECKHUE METIOYKH PacCyKICHUH.
Kommynuxamugnvie: BIafgeioT YCTHOM U MUCBMEHHON PEYbIO,
YYacTBYIOT B IMAJIOTE, a TAK)KE B KOJUIEKTUBHOM O0CYKJICHIH
BOIIPOCOB.

58 | KoBaneHTHas mosspHast Komburn | ®opmupoaHie 3HaI0T onpeneneHne Pecyramusnvie: caMOCTOSTETFHO ONPEACTIIOT IIeTh Y4eOHOH

CBSI3b. POBaHHEI | OTBETCTBEHHOTO ANEKTPOOTPHUIIATEIIEHOCTH, KOBAICHTHOM JIESITeTFHOCTH, TUIaH BBITIOTHEHUS 3a/JaHH, OICHHBAIOT

i ypoxk OTHOIICHHSA K YICHHIO, HOJIAPHOM CBSI3M, MEXaHU3M 00pa30BaHUS MIPaBUIBHOCTh BBINTOJHEHUS 3aJaHUH.

TOTOBHOCTH K CBSI3H. YMEIOT OIpeJIeNATh KOBAIEHTHYIO Tlosnasamenvhuvie: BBIACTAIOT U GOPMYIHUPYIOT IO3HABATEIBHON
CaMOpa3BUTHIO. MIOJISIPHYTO CBS3b B COCAUHEHUSX, IIEJTH, U3BJIEKAIOT HEOOXOAMMYIO HH()OPMAIH U3 TEKCTa, CTPOST
®DopmMupoBaHue 3aIUCBIBATh CXeMY 00pa30BaHMUs CBSI3M. JIOTHYECKHE HETIOYKH PacCyKICHUH.
HMHTEJUIEKTyaJIbHbIX Kommynuxamuensie: B1aietoT YCTHOM U MHUCbMEHHOM peyblo,
YMEHHH, CTPOHUTH YYacTBYIOT B IHAJIOTE, a TAK)KE B KOJUIEKTUBHOM O0CYKIICHUH
paccyxIeHus, BOIIPOCOB.
aQHATM3UPOBATh, JIENaTh
BBIBOJIBI

59 | Merammueckas VYpoxk ®dopMupoBaHue 3HAKOT XumMuyeckoe nouamue. Pezynamusnvie: TUIaHUPYIOT YU€OHYIO IESITEIEHOCTD, OLIEHUBAIOT
XMMUUECKas CBA3b. (GopMHpPO | OTBETCTBEHHOTO METaJUTIYECKas CBSI3b; COCTABIISIIOT CXEMBI MPABHJILHOCTH BBIIOJIHEHHUS YIE€OHBIX AEHCTBHUIL.
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JleMOHCTpannoOHHBII BaHUA OTHOIIEHUA K y1€0e Ha ee 00pazoBaHMs IlosnasamensHule: BOCIPUHAMAIOT HH(GOPMAIIHIO HA CITyX U
onbIT Ne 6 HOBBIX OCHOBE MOTHBAaIUH K BU3YaJIbHO, AIOT ONPEACICHHS NOHITUSIM, CPaBHUBAIOT U
«TemnepaTypa ias- SHAHUI 00y4EHHIO 1 TO3HAHHIO. IPYNIHPYIOT 00BEKTHI, HAXOIAT 3aKOHOMEPHOCTH.
JICHUS BEILECTB C Kommynuxamusnvie: y4acTBYIOT B iuaiiore, opopMIISIIOT CBOH
Pa3HBIMH THITAMH MBICJIU B YCTHOH U MMCBMEHHOM (hopMme.
KPHUCTAJTNIECKUX
PpeETOK»
60 | CreneHp OKUCIICHUS. VYpox Y49acTBYIOT B uanore Ha | 3HAIOT ONpe/eICHUE IOHATHS «CTETICHb Pezynamusnvie: cTaBaT ydeOHbIC 3a/1a9H (CAMOCTOSATEIBHO, TIPH
(opMHpO | OCHOBE PaBHOMPABHBIX OKHUCIICHUS» . YMEIOT ONPEETIATh CTETICHbD MIOMOIIIY YYUTEN), IIAHUPYIOT y4eOHYIO A TEIbHOCTh, OLICHUBAIOT
BaHUS OTHOIIICHHUH 1 B3aMMHOTO | OKHCIICHHS 110 (hOPMYJIC BEIECTBA U MPaBHJIBLHOCTH BBIMOJHEHHUS JEHCTBUN W BHOCST B HUX KOPPEKTHBBI.
HOBBIX YBa)KCHUsI, BEIpa0aThiBasi | COCTaBISATH (POPMYIIBI IO CTETIEHH Tlosnasamenvhble: CTPYKTypUPYIOT TEKCT, BBIAENIAS B HEM
3HaHUH oO11iee perieHue. OKHCIICHUS, UCTIONB3YsI IPH ITOM P BTOPOCTENEHHYIO U IJ1aBHYI0 HHOPMALHIO, IAIOT ONIpE/eICHUE
ANIEKTPOOTPULIATEIEHOCTH. MOHATHUSM, YCTAaHABIUBAIOT IPHUYUHHO-CIICICTBEHHbIE CBA3H.
Kommynuxamugnwvie: yMeIOT C JOCTATOYHOH MOJTHOTOH X TOYHOCTBIO
BBIPA)KaTh CBOM MBICIIH, BJIaJICIOT MOHOJIOTUYECKOH U
JIMaJIoruueckoil popmamu peu.
61 | Pemenue ynpaxueHuit VYpoxk Y4acTBYIOT B [uasiore Ha | 3HAIOT ONpe/eICHUE MTOHITHS «CTEIICHb Pezynamusnvie: cTaBat yueOHbIC 3a/1a4H (CAaMOCTOSTEIBHO, TIPU
1o Teme «CTeneHb (GOopMHpO | OCHOBE paBHONPABHBIX OKHCIJICHHS» . YMEIOT OIPE/IeNATh CTCIICHb TIOMOLUIN YYUTEJIs), IFIAHUPYIOT y4eOHYIO AesATeIbHOCTh, OLCHUBAIOT
OKHCJICHUS BaHUA OTHOIIICHHUH ¥ B3aMMHOT'O | OKHUCIIEHUs 110 (opMyJie BEIIECTBa U MIPAaBUIBHOCTD BBINOJIHEHUS JEHCTBUI U BHOCAT B HUX KOPPEKTHUBBI.
HOBBIX YBa)KCHUSI, BEIpa0aThiBasl | COCTaBISATH (POPMYIIBI IO CTETIEHH Tlosnasamenvhuvie: CTPYKTYpUPYIOT TEKCT, BBIACIAS B HEM
3HaHUH o01ee penreHue. OKHCJICHHSI, UCTIONIB3YsI IPH 3TOM PSiZt BTOPOCTENEHHYIO U TJ1aBHYI0 HH(OPMALHIO, TAI0T OTIPECIICHUE
NIEKTPOOTPHIATETIHHOCTH. MOHSATHAM, YCTAHABINBAIOT IPUYNHHO-CIICICTBEHHBIE CBS3H.
Kommynukamusnvie: yMEIOT C TOCTATOYHOM MOJHOTON U TOUHOCTBIO
BBIPaXKaTh CBOM MBICIIH, BJIaJICFOT MOHOJIOTHYECKON 1
JIMaJIornueckoi popmamu peu.
62 | OkucnurenbHO- Kombunn | @opmMupopaHue 3HAIOT XuMuuecKue noHAMus. Pecynamusnvie: cTaBAT yueOHBIE 1IN, CAMOCTOSATENIEHO
BOCCTaHOBUTEJIHHBIE POBaHHBI | OTBETCTBEHHOTO OKHCJIUTEb U BOCCTAHOBHUTEIL, OKHCIICHUE AQHATM3UPYIOT YCIOBHS JOCTIDKEHHS 1[EJIH, OL[CHUBAIOT
peaKuum. i ypoxk OTHOIICHHS K YYCHHIO 1 BOCCTaHOBJIeHHE. Onpeodensiiom. CTeTeHb MIPAaBUIBHOCTD BBINOJIHEHHUS JEHCTBUSL.
UCTIONIB3YS CIICIHAIEHO OKHCJICHHS 3JIEMEHTA B COCTUHEHUH, TlosnasamenvHhule: BRIIETSAIOT HEOOX0ANMYIO HHPOpMANNIO U3
Mo700paHHbIe CPEJCTBA. | OKUCIHUTENN U BOCCTAHOBUTEINH, THUII MPOYUTAHHOTO TEKCTA, CTPYKTYPUPYIOT CBOHM 3HAHMS,
YMeHue oLueHnTh XUMHWYECKOH PEaKIiy 0 W3MEHEHHUIO OTIPEIETISIOT KPUTEPHH JUTS CPaBHEHHS (PaKTOB, SIBICHHUH.
CTEIeHb yCIeXa WIN CTETIEHH OKUCICHHUS XUMUIECKUX Kommynukamuenuie: BHICITyIIUBAIOT K 0OBEKTUBHO OLIEHUBAIOT
Heycrnexa cBoei 3IIEMEHTOB. Jpyroro,
JIeSITEIbHOCTU YMEIOT BECTH JUAJIOT, BEIpabaThIBast o0Iiee pemeHwe.
63 | YmpaxHeHus B Ypok - ®dopMupoBaHue YMEIT onpenensaTs CTeneHb OKUCIEHHS Pezynamusnvie: mpeoOpa3yoT NPaKTUIECKYIO 3a/1auy B
- COCTaBIICHUU MPaKTUK | KOMMYHUKATHBHBIX JJIEMEHTOB B COEJUHEHUY, OKUCIIUTENN U MIO3HABATEJILHYIO, OCYIIECTBIISIOT [T03HABATENIbHYIO pedekcuto B
64 | oxuciuTenpHO- yM KOMIIETEHTHOCTHU B BOCCTAHOBUTEIIN, OKUCIIEHHE U OTHOLLIEHUHU AECHUCTBUH MO PELICHUIO NO3HABATENBHBIX 3a/1a4.
BOCCTaHOBHTEIBHBIX oO01eHun u BOCCTAHOBJICHUE TlosnasamenvHule: TalOT ONPEICICHUS TOHATHSIM, MOTYT HAUTH
PpeaKITHii. COTPYIHUYECTBE CO croco0 pereHus MpoOIeMHON 3a1a9u
CBEPCTHHUKAMH. KommyHnuxamuenvle: y1acTBYIOT B THAJIOTe, KOJUIEKTUBHOM
dopmupoBaHue 00cyXIeHuY TPOOIEMBI, BIaICI0OT MOHOJIOTHYECKON 1
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MHTEJUICKTYaJIbHBIX
YMEHUIL: aHAIU3UPOBATh
TEKCT yueOHHKa

JIMAJI0TUYECKON (hOpMaMK peyH.

65 | O6o6uieHNe N Ypok DopmMUpOBaHUs Ymetot xapakrepuzoBats: [ICX0 JI.1. Pezynamuenvie: M1aHUpyIOT NOCIEA0BATENBHOCTE CBOUX ACUCTBUM 1
CHCTEMATH3aLls 3HAaHUH | KOPPEKIl | KOMMYHHKATHBHBIX Memnneneesa, 3HalOT COCTaB aTOMA. MPOTHO3UPYIOT UX PE3YIIBTAT.
o TemaMm «([I3 u [ICXD | umu KOMIIETEHTHOCTH B CocCTaBIsIOT: ypaBHEHHS OKHUCIUTEIHHO- IlosnasamenvHule: BBIABUTAIOT apTyYMEHTBI, yCTAHABINBAS
J.11. Menzneneesa u NPOBEPK | OOIICHUH U BOCCTAHOBHTENBHBIX PEAKIIHH. MPUYUHHO-CJICAICTBEHHBIE CBSA3M MEXIY H3y4aeMbIMHU SBICHUSIMH,
CTPOEHHE aTOMa» U W 3HAaHUH | COTPYIOHHUYECTBE CO M3BJIEKAIOT HEOOXOANMYIO MH(OPMALIMIO U3 IPOUYNTAHHOTO TEKCTA.
«CTpoeHne BelecTna. CBEPCTHUKAMH. Kommynuxamusnvie: ymeroT GopMyIupoBaTh COOCTBEHHOE MHEHHUE,
OKHCIUTeNBHO- apryMeHTHPOBATh CBOIO TOUKY 3pPEHHUs, OTCTauBaTh €€ He
BOCCTaHOBUTEIIbHBIE BpaxJ1eOHBIM ISl IPYTUX 00pa3oM; BiIaAeioT MOHOJIOTNYECKOU |
peaKIym. JINAJIOTUYECKOH (hOpMaMH PeUH.
66 | KourpombHas pabota VYpox - dopmupoBaHue YMeIOT BBIYUCISTE 110 XUMHUYECKAM Pezynamusnsie: peoOpa3yoT MPaKTUIECKYIO 3a/1ady B
Ne4. «II3uIICXD M. | mpakTuK | KOMMYHHUKaTHBHBIX YPaBHEHHUSIM MacCy 10 U3BECTHOMY MIO3HABATEJIFHYIO, OCYIIECTBIISIOT [T03HABATENbHYIO pedaekcuio B
MeHzeneeBa 1 CTPOGHUE | yM KOMIIETEHTHOCTH B KOJIMYECTBY BEIIECTBA, BCTYNHUBIIETO WIN OTHOILICHUH ASHCTBHI MO PELICHUIO TO3HABATENIBHBIX 3a/]1ay.
atoMa» u «CtpoeHue o0IeHnH 1 MOJTY4aloIErocs B pe3yJbTaTe peakuuy, 1 Tlosnasamenvuvie: Nal0T ONpeeCHUS TOHATHAM, MOTYT HallTH
BEILECTBA. COTPYJHHYECTBE CO Ha00O0pOT. croco0 pelieHus pooIeMHOH 3a1aun
OKHCIUTeNBHO- CBEPCTHUKAMH. Kommynukamuenvie: y9acTByIOT B TUajI0re, KOJUIEKTUBHOM
BOCCTAHOBHTEJIbHBIC MHTEJUIEKTYaIbHBIX 00CyXJIeHUH MPOoOIIEMBI, BIaJCIOT MOHOJOTHYECKOH U
peakImm. YMEHHUIA: aHaJIU3UPOBaTh Jajoruieckoi popmamu pedu.
TEKCT yueOHHKa
67 | ObobuieHHe 1 VYpok ®opmupoBanus YMeIoT XapaKTepHu30BaTh: XUMHUYECKYIO Pezynamusnvie: IIaHAPYIOT MOCIEIOBATEILHOCTD CBOMX ACHCTBUH 1
CHCTEMaTH3aLMs 3HaHUH | KOPPEKIl | KOMMYHHKAaTHBHBIX CHMBOJIMKY, XUMHYECKHE TIOHTHUS, (PAKTHI, MPOTHO3UPYIOT UX PE3YJIbTAT.
10 XUMHH 3a Kypc 8 Uy u KOMITETEHTHOCTH B OCHOBHBIE 3aKOHBI X TEOPUH, 3HAIOT COCTaB IlosnasamenvHule: BBIIBUTAIOT apTYMEHTBI, yCTaHABINBAS
Kiacca NPOBEPK | OOIIEHUH U aroma. CoCTaBIISIOT: ypaBHEHUS MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY M3Y4aeMbIMH SIBICHUSIMH,
W 3HAHUH | COTPYIHHYECTBE CO OKHCJINTEIbHO- BOCCTAHOBHUTEIIBHBIX M3BJIEKAIOT HEOOXOANMYIO MH(OPMALIMIO U3 IPOYNTAHHOTO TEKCTA.
CBEPCTHUKAaMH. peaKmuii. Kommynuxamusnvie: ymerot (opMyIupoBaTh COOCTBEHHOE MHEHHE,
OH JOJDKEH UMETh OCHOBBI apryMeHTHPOBATh CBOIO TOUKY 3pPEHHUS, OTCTAaUBaTh €€ HE
(byHIaMEeHTalbHbBIX 3HaHHUI 110 XUMUH (H), BpaKAEOHBIM JUISI IPYTUX 00pa3oM; BIaICIOT MOHOJIOTUYECKOH |
H03BOJISIFOIIME BEIPa0OTATh NPEACTABICHUL | Iuanorndeckoi popmamu peun. M3zyuast XuMuio, ydarinecs y3HatoT
0 COCTaBE BEIIECTB, UX CTPOCHUH, 0 MaTepHaIbHOM €IMHCTBE BCEX BEIECTB OKPYIKAIOLIETO MUPA,
HPEBPAILCHUAX, IPAKTUIECKOM 00yCIIOBJICHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHUEM,
HCIIONIB30BAaHHH, a TAKXKE 00 OMACHOCTH, MTO3HABAEMOCTH M MPEACKa3yeMOCTH XUMHUYECKUX SBICHUI.
KOTOPYIO OHH MOTYT NPEJCTaBIISTh.
68 | IloBropenue. PesepBHblii
YPOK
69 | IloBropenue. PezepBHbIii
YPOK
70 | IToBropeHnue. PezepBHbIi

YPOK
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