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PaGouas nporpamMa cocTaBiieHa HA OCHOBE:
e nucbMa MunuctepcTBa oopazoBanus U HayKu PD Ne 08-1786 ot 28.10.2015 r. «O pabounx nmporpaMMax y4eOHBIX TPEIMETOBY;

® TIOJIOKEHUS 0 paboyeit mporpamMme Mo ydeOHoOMy IpeaMeTy (Kypcy) nenarora, ocymectsistomniero Gyakuuu seaenus GI'OC HOO, dI'OC O0O0;
B MOY «Kenesznogopoxkuast COLL Ne 1» p.in XKeneznonpopoxusiit, Ycrh-Unumckoro paitona, MpkyTckoii 06sactu.

e yuebHoro wiana MOV «Kenesznogopoxnast COILL Nely

e PaGoume mnporpammsl no xumuu. Ilpenmernas nunus ydueOnukoB I.E. Pynsurtuca, ®@.I'.®enpamana. 8-9 kmaccel; mocobue Ijs ydurTesne
obmeoopaszosar. oprarm3anuii /H.H. T"apa .-2-¢ u3z., nom. - M.: IIpocsemenne, 2013 .

Oowaa xapaxmepucmuka y4eonozo npeomema

B copepxanuu 1aHHOTO Kypca Ipe/ICTaBIeHbl OCHOBOIOJIATAl0IINE TEOPETUUECKHUE CBEJICHUS 110 XMMUH, BKIIIOYAIOIINE U3YYEHHE COCTaBa U CTPOCHHUS
BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, HCCIIE0BAHNE 3aKOHOMEPHOCTEN XMMUUYECKHX NTPEBPAILIEHUI U TYTEN YIIPABJICHUS UMH B LIEISX TIOTYyYEHUS
BELIECTB, MATEPHAJIOB, SHEPTUH.

Coneprkanue yuyeOHOro MmpeaMeTa BKIYAET CBEJIEHUS O HEOPraHMYECKHUX BELIECTBAX, UX CTPOCHUH U CBOMCTBAX, a TAKXKE XMMHUYECKHX MPOLECCax,
MIPOTEKAIOIIUX B OKpyXxatouiem mupe. Hanbosnee cioxuble anemMeHThl OyHIaMEHTaIbHOTO Spa coepKaHus oOLIero o0pa3oBaHus MO0 XMMHH, TaKue, Kak
OCHOBBI OPTaHMYECKOM U MPOMBIIUIEHHONW XUMUH, IEPEHECEHBI B IPOrpaMMy cpeiHel (10JIHOM) 00111e00pa30BaTeIbHON IIIKOJIBI.

TeopeTnuecKyro OCHOBY M3Y4YE€HHUS] HEOPraHWYECKOW XMMHUHU COCTAaBJISET aTOMHO-MOJIEKYJSIDHOE y4eHHe, nepuoandeckuil 3akod .M. Menneneesa c
KpaTKUMHU CBEJEHUSIMU O CTPOEHUHU aTOMOB, BHJIAaX XMMHMYECKOH CBSI3M, 3aKOHOMEPHOCTAX INPOTEKAaHWM XMMHUYECKUX PEaKLMH, CBOMCTBAX, MOJYYECHHH,
MIPUMEHEHUH METaJIJIOB, HEMETAJJIOB M UX COEAMHEHUN, 3HAKOMCTBO C BaXHEHIIMMU OPraHUYECKUMHU BEIIECTBAMHU

B u3ydenun Kypca 3HaYMTEIbHA POJIb OTBOJAUTCS XUMHUYECKOMY 3KCIIEPHUMEHTY: MTPOBEJCHUIO MPAKTUUECKUX U JJAOOPAaTOPHBIX pabOT M ONUCAHUIO MX
PE3yabTaTOB; COOJIIOIEHNUIO HOPM U TIPAaBUJI MOBEJIEHUS B XUMUYECKUX JTa0OPaTOPHSIX.

OCHOBHBIE Ye1u U3y4eHUs] XUMUN HaIPaBJICHBI:

® Ha 0cgoeHUe 8adCHeuuux 3Hanuti 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH, XUMHUYECKOI CUMBOJIHUKE;

® Ha osnadenue ymeHusAMYU HaOIOJaTh XUMUUECKUE SBJICHUS, IPOBOJUTh XUMHUUECKUI SKCIIEPUMEHT, IPOU3BOIUTH PACUEThl HA OCHOBE XMMUYECKHX
(GbopMyJ1 BELIECTB U YPaBHEHUN XUMUYECKUX PEaKIIHii;

® Ha paszeumue TI03HABATCIBHBIX HWHTCPECOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnponecce MpoBCACHUA XUMHYCCKOTO JSKCICPUMCHTA,
CaMOCTOATCIIbBHOI'O HpI/IO6peTeHI/IH 3HaHUM B COOTBETCTBHUH C BOZHUKAIOIIMMH KU3HEHHBIMU l'IOTpe6HOCT$IMI/I;

® Ha eocnumanue OTHOIICHUA K XUMHU KaK K OTHOMY U3 (bYHI[aMeHTaJ'IBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY 06meqen0BequKoﬁ KYJIBbTYPBI;

® Ha npuMeHeHue NOJYYeHHbIX 3HAHUU U yMeHull NI 0€30MacHOr0 HCIOJIb30BAHUS BEIIECTB M MaTepHalloB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOU3BOJCTBE, PELICHUs IIPAKTUYECKUX 3aJa4 B II0BCEIHEBHOU KU3HU, NPEIYIPEKIACHUS ABICHUM, HAHOCALIUX BPEX 30POBBIO UEIIOBEKA U OKpPYXKaIoLIee
cpene.

OnHOM M3 BakHEHIIMX 3a/1a4 OCHOBHOTO 001Iero oOpa3oBaHUs SIBISETCS MOJIrOTOBKAa O0YYaIOIIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
KHU3HEHHOTO0 U mpodeccroHanbHOro myTd. OOyuaroluecs: JOJDKHBI HAYYUTHCS CaMOCTOSITENIBHO CTaBUTh LIETU M ONpPENENSITh MYyTH HUX JIOCTHXKEHUS,
MCIIOJIb30BaTh MPUOOPETEHHBIH B MIKOJIE ONBIT B pealibHON JKU3HH, 32 paMKaMH y4eOHOTO mpolecca.
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XuMusl Kak yd4eOHBIA IpeaIMeT BHOCUT CYIIECTBEHHBIN BKJIaJ B BOCHHUTAHHWE M Pa3BUTHE OOydaIOLIMXCS; OHA MPU3BAHA BOOPYXKUTh MX OCHOBaAMU
XMMUYECKUX 3HAHUH, HEOOXOIMMBIX JJIsl TOBCEIHEBHOW XWM3HM, 3aJOXKHUTh (DYHIaMEHT JUIsl JaJdbHEHIIEro COBEPILIEHCTBOBAHMS 3TUX 3HAHUM, a Takxke
CIIO0COOCTBOBATH 0€30MaCHOMY MOBEICHUIO B OKpYKaloIeil cpene u OepeXkHOMY OTHOIICHHIO K Hel. Pa3BuThe mo3HaBaTEIbHBIX MHTEPECOB B IpOIlEcce
CaMOCTOSITENIFHOI'O NPUOOPETEHUS] XUMHUECKUX 3HAHUM U MCII0JIb30BaHUE PA3TUYHBIX HICTOUHUKOB HH(POPMAIIUU, B TOM YHCII€ KOMIIBIOTEPHBIX.

Bocnuranue yOexaeHHOCTH B IMO3UTUBHOM POJIM XUMHUHU B )KM3HU COBPEMEHHOI'O OOLIECTBA, HEOOXOIUMOCTH XUMHUYECKU IPAMOTHOI'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO U OKpY’KaloIlel cpese.

Mecmo yuebonozo npeomema 6 yuedHom niane

OcobeHHOCTH coiepKaHus Kypca « XUMHS» SBISTIOTCS TJIABHOM MPUYMHOM TOTO, 4TO B 0a3uCHOM y4eOHOM (00pa3oBaTeIbHOM) IUIAHE ATOT MPEAMET
MOABJIACTCA MOCIICAHNUM B PAAY CCTCCTBCHHOHAYYHBIX JUCHHUIIINH, MMOCKOJIBKY IJIA €0 OCBOCHUSA MIKOJIBHUKU OOJIKHBI O6HaIIaTB HEC TOJIBKO OIPCACICHHBIM
3aracoM MpeABapUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHUN, HO M JJOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIUICHUEM.

B obpazoBaTenbHOl mporpaMme 1Mo XMMUW Ha M3YYCHHE XUMHH B 8§ B 9 Kiaccax OTBOAMTCS 2 4yaca B HeNeNro, 68 yacoB B roja. Peanu3sarus naHHOiA

MPOrpaMMbI CIIOCOOCTBYET HCIOIB30BAHUIO PAa3HOOOpPA3HBIX (OPM OpraHu3alui y4eOHOTO MpOoIecca, BHEAPECHUIO COBPEMEHHBIX METOJOB OOyYeHUS U
MeJarorHYeCKUX TEXHOJIOTUH.

HNudopmManuss 0 KOJIUYECTBE VYEOHLIX YaCOB, HA KOTOPOE PACCYMTAHA NpPOorpaMmMa (B COOTBETCTBHH € VYEOHLIM IJIAHOM, IOAOBLIM
KaJeHIAPHBbIM VYEOHBLIM IpadukoM), B TOM 4YHCJIE 0 KOJHYECTBE 0053aTEJbLHLIX YaACOB JAJIS NPOBEACHHS Ja00paTOPHO—MNPAKTHYECKHX,
MOBTOPHUTEJILHO0—0000 IAIO X, KOHTPOJLHBLIX VPOKOB, 2 TAKKE MPH HEOOXOIMMOCTH — YACOB HA DKCKYPCHUH, MPOEKTHI, HCCJICTOBAHUS U AP.

B ToMm unciie Ha: [Ipumepnoe
Bcero KOJIM4ECTBO YaCOB Ha
Ne n/n | HaumeHoBaHMe pa3/JesioB U TEM
4acoB [IpaxTrueckue padotel | KonTponbHbie padboThl | JIJabopaTopHble ONBITEI | CAMOCTOSATENbHbBIE
paboTHI yJanmxcst
MHoroob6paszue XuMHYECKUX 16 2 2 2 2
peaxnuii
MHuoroob6pasue BenecTn 43 5 3 5 8
Kpatkuit 0030p BaskHEHIINX 9 - 1 - 2
OpPraHMYECKHX BEIIECTB
Hroro 68 7 6 7 12
JlabopaTopHblie padoThI
9 kaacc.
Ne ITP Ne paznena HanmMeHoBaHue nMpakTHUECKUX padoT Kon-Bo yacos
1 W3yueHue BIUsHMS YCIOBUM IIPOBEACHNS XUMUUECKOM HA €€ CKOPOCTb. 1
1 Peuienne skcnepruMeHTaNbHBIX 33724 10 TeMe «CBONWCTBA KUCIOT, OCHOBAaHUH U COJIEH KaK 1
3JIEKTPOJIUTOBY




[TonydyeHue CoNsiHON KUCIIOTHI U U3YYEHHUE €€ CBOMCTB.

Pemenne SKCIICPUMCHTAJIBHBIX 3a/1da4 110 TCMC ((KI/ICJ'IOpOI[ " CCpar.

[Toyyenue aMMHaKka U U3y4EHHE €ro CBOMCTB.

[lonyueHue okcuna yriaepoaa (4) u u3yyeHue ero cBoicTs. Pacno3HaBaHue KapOOHATOB.
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Pemenne SKCIICPUMCHTAJILHBIX 3aJ1a4 110 TCME «MeTabsl B uxX COCIHMHCHUA)

Copepxanue nporpammbl. Heoprannueckas xumusa. Opranudeckas XuMus. 9 kiacc

(68 gacos, 2 yaca B HEJIEIIO)

Pazoen 1. Muozoo0pazue xumuueckux peaxKyuil

Knaccudukanus XuMHUECKUX peaKLUH: peaklUM COEAUHEHUs, pa3IoKeHUs, 3aMelleHusi, oOMeHa. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUH.
OxucauTens, BOCCTAHOBUTENb, IIPOLIECCHI OKUCIEHUS U BOCCTaHOBJIEHU. COCTaBIEHUE YPAaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C IOMOIIBIO
METOa MEKTPOHHOI0 OajaHca.

TemnoBbie 3((}EeKTh XUMHUYECKHX peakUuil. DK30TepMHYECKHE M HHIOTEPMHUYECKHE peakiuu. TepMoxuMuueckue ypaBHEHHs. Pacuérel mo
TEPMOXUMHUYECKUM YPABHEHHUSM.

CKopocTh XMMHUYECKUX peakiuid. DaKTOpsl, BIMSIOIIME HA CKOPOCTh XUMUYECKUX peakiuil. [lepBoHauanbHOE NpeCTaBIEHNE O KaTaau3e.

Oo6patumsble peakuuu. [ToHsITHE O XMMUYECKOM PaBHOBECHUHU.

XUMUYECKUE PEAKIIMU B BOJAHBIX PacTBOpax. DJIEKTPOIUTHI U HEINEKTPOoiIUThl. onsl. KaTHOHBI U aHUOHBL. [ uopamuas meopus

pacmeopos. JNEKTPOIINTUIECKAs TUCCOLMALNSA KUCIOT, OCHOBAaHUI

u coiieid. CriaOble ¥ CUITbHBIE AJIEKTPOIUTHL. CTENeHb TUCCOLUAIINH.

Peakuiun noHHOTO OOMEHa. Y CI0BUS TEUEHUS PEAKIIUH HOHHOT'O

oOMeHa 10 KOHI[a. XMUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHHUN B CBETE MPEJCTaBICHUH 00 3JIEKTPOIUTHYECKOMN
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

Iouamue o eudponusze coneti.

JdemoncTpanuu:

[TpumMepsl 5K30- U IHAOTEPMUYECKUX peakuuid. B3anmoaencTBie NMHKA C COJISTHOM M YKCYCHOM KHUCIIOTOM. B3anMoieiicTBrE rpaHyJIMPOBAHHOTO [IMHKA
Y [IMHKOBOM IBUIH € COJISTHOM KHcnoToi. B3anumoneiictBue okcuna meau (1) ¢ cepHoii KUCIOTOM pa3HOM KOHIIEHTPALMU NP pa3HbIX TeMIepaTypax.

I'opeHne yris B KOHIIEHTPUPOBAHHOM a30THOW KHMCIJIOTE. ['OpeHHe cepsl B pacIuIaBIEHHON cenuTpe. McnbiTanue pacTBOPOB BELIECTB HA DJIEKTPUUECKYIO
IIPOBOJAUMOCTb. JIBUKEHUE HOHOB B DJIEKTPUYECKOM IIOJIE.

IIpakTH4yeckune padboTsI:

N3yuyeHue BIusHUS YCIOBUHM IPOBEICHNU XUMUUECKON pEaKIMU Ha €€ CKOPOCTb.

Pemrenne skcnepuMeHTaNbHBIX 33724 10 TeMe «CBONCTBA KUCIIOT, COJIEH M OCHOBAHMM KaK 3JIEKTPOJIIUTOB)

JlaGopaTopHble onbIThI: Peakiiny oOMeHa MeX1y pacTBOpaMH 3JIEKTPOIUTOB
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PacyerHble 3a1a4n: BeranciieHNs 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKLIUN.

Pa3nes 2. MHorooopasue BeuniecTs

Hewmerannsl. ["anorens. [lonoxeHnue B nepuogndecKoil cUCTEME XUMUUECKUX 3JIEMEHTOB, CTpOeHUE UX aToMoB. Haxoxnenue B mpupoae. dusnyeckue
Y XMMUYECKHAE CBOKWCTBA raJIOT€HOB.

CpaBHUTENIbHAS XapaKTEPUCTUKA TaJIOreHoB. [lonyyenue u npumMeHeHue rajgoreHoB. Xiaop. Pu3nueckre 1 XMMUYECKUe CBOMCTBa XJiopa. [IpuMenenue
xyopa. XmopoBogopoa. dusmueckue cBoiictBa. [lomydenue. ConsHas kuciaora u e€ conu. KadecTBeHHas peakiusi Ha XJIOpUI-WOHBL Pacrmo3HaBaHue
XJIOPUI0B, OPOMHJIOB, HOJTU/IOB.

Kucnopon u cepa. Ilonoxenue B nepuoguveckoil CUCTEME XUMUYECKUX AJIEMEHTOB, CTpoeHHue ux atroMoB. Cepa. Amtotponus cepbl. duznueckue u
xumuueckue coiictBa. Haxoxnenue B nmpupone. Ilpumenenue cepol. CepoBonopos. CepoBoopoaHAs KUCIOTA U €€ CONH.

KauectBennas peaxus Ha cynabhua-uonbsl. Oxcua ceprl(1V). Ousnueckue u xumudeckue cBoiicta. [lpumenenue. CepHuUCTast KUCIOTa U €€ COJIH.
KauectBenHnas peaxiust Ha cynbput-uonsl. Oxeup cepsi(VI).

CepHast kuciora. XMMHUYECKHE CBOWCTBA pa30aBICHHOW W KOHIEHTPUPOBAHHOW CEepHOM KUCIOTHL. KauecTBeHHas peakiusi Ha CyJab()aTHOHBHIL.
XHUMHUUYECKUE PEAKLIUH, JICKAILKUE B OCHOBE IIOJIy4EHUS] CEPHOM KUCIIOTHI B IIPOMBIIICHHOCTH. [ [puMeHeHrE CEpHON KUCIIOTHI.

Azot u dhocdop. [lonoxkeHne B mEpUOIUIECKON CUCTEME XUMUUYECKHUX JIEMEHTOB, CTPOCHHE WX aTOMOB. A30T, (pU3NYECKHEe M XUMHUYECKHUE CBOMCTRA,
nojiyueHue u npuMmeneHue. Kpyrosopor asora B npupoae. AMmuak. dusnueckue M XMMUYECKUE CBOMCTBA aMMMaka, MOJydeHue, npumeHeHue. Couau
aMMOHUs. A30THasi KUCJIOTa U €€ TcBoicTBa. OKHUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHL [loiydeHne a30THOM KHCIIOTHI B JJA0OpAaTOPUH. XHUMUUYECKHE
peakuuy, JeKalue B OCHOBE IIOJYyYEHHsI a30THOM KMCIIOTHI B IPOMBIIITIEHHOCTH. [Ipumenenne a30THOM KucinoThl. Cosli a30THOM KUCIIOTHI U UX IPUMEHEHHUE.
AzoTHbBIE yI100OpeHUs.

dochop. Amnorpornus docdopa. Pusndeckue u xumudeckue cBoiictsa docdopa. Oxcun dochopa(V). @ochopras kucnora u e€ conu. DochopHbie
yaoOpeHusl.

VYrinepon u kpemHuil. IlonoxeHue B MEpUOAMYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHE HUX aTOMOB. YTiepoJ. AJIOTPONHUs YIJIEepoJa.
duznueckrue U XUMHUYECKHE CBOMCTBA yriiepojaa. AnmcopOmwus. YTapHbIH ra3, CBOMCTBa M (DU3UOJIOTMYECKOE JCHCTBHE HA OPraHU3M. YTJICKUCIBIN Tas3.
VYronbHas kucioTa 1 €€ conu. KauecTBeHHas peakiys Ha KapOoHaT-MOHBL. KpyroBoport yrieposaa B Ipupoe.

Oprannueckue COeIMHEHUs YTIIepoaa.

Kpemuuii. Oxcun kpemuusa(IV). Kpemuueas kucnora u €€ conu. Cmexno. Llemenm.

Meramnsl. [lonoxxeHne METAIIOB B MEPUOJNYECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOCHHME HMX aTOMOB. Metaminueckas cBsa3b. dusmyeckue
CBOMCTBAa METaJJIOB. PsJ aKTUBHOCTH METAJUIOB (JIEKTPOXUMHUUYECKUN psAJl HANPsHKEHUH METauloB). XMMUYECKUE CBOiicTBa MeTaioB. O0mue cnocoobl
nosry4eHus: MetauioB. CriaBbl METaJUIOB.

[Ilenounslie MeTansl. [lonoxkeHue meI0YHbBIX METAJUIOB B IEPUOANUECKON CUCTEME, CTPOCHHE UX aToMoB. HaxoxieHue B mpupo/e.

Du3n4ecKre U XMMUYECKHE CBOMCTBA ILEIOYHbIX METAUIOB. [ [puMeHeHne menoYHbIX METAUIOB U UX COEIMHEHUI.

[Ilenouno3emenbHble MeTaIbl. [lonoxeHue ne04H03eMeIbHbIX METAIIOB B IEPUOIUYECKON CUCTEME, CTPOCHHE UX aTOMOB. HaxoxieHue B npupoze.
Marnuii 1 KaJablHid, uX BakHeH e coenHeHus. JKECTKOCTh BOABI M CTIOCOOBI €€ yCTpaHEeHHUS.

Amomununil. [lonoxxeHne aroMuHUS B IEPUOJUYECKON CUCTEME, CTpOoeHHe ero atoMa. Haxoxnenne B npupone. @usndeckrne 1 XMuMUYECKUE CBOMCTBA
amomunus. [Ipumenenne anoMuHus. AM(GOTEPHOCTh OKCUIAa U THIPOKCHIA ATFOMUHUS.

Keneso. [Tonoxxenue xene3a B IEpUOIUIECKON CUCTEME, CTPOCHHE ero aroma. Haxoxnenue B npupoae. dusnyeckne 1 XUMHUYECKHAE CBOMCTBA JKele3a.
Baxxneiimme coenunenus xenesa: okCuabl, ruapokcuasl u conu xene3a(ll) u xenesza(Ill). KauectBennsie peakuuu Ha nousl Fe2+ u Fe3+ .
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JdemoHcTpaumnu:

®dusnueckue cBoUCTBa ranoreHoB. [lomyueHne XI0poBoJOpOaa U paCTBOPEHUE €T0 B BOJE. AJIOTPOIHbIE MOgU(HKAMU cepbl. OOpa3ibl IPUPOTHBIX
cynbdunoB u cynbdaros. [lomyueHne ammuaka u ero pacTBopeHue B Boje. O3HaKoMIICHHE ¢ 00pa3iaMu MPUPOAHBIX HUTPATOB, (hocdaToB

Mogenu KpUCTAIIMYECKUX PEeHETOK anMasza U rpaduTa. 3HaKOMCTBO ¢ 00pa3liaMy MPUPOIHBIX KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C 00Opa3lamMu
BaXHEHIINX COEAMHEHUM HATpHs, Kajlus, NPUPOIAHBIX COECAMHEHHUN KaJblLUs, pyJaMH jKeje3a, COCIUHEHUSIMH aJloMUHUS. B3aumonelcTBuE IIETOYHBIX,
L1EJIOYHO3EMETIBHBIX METAJUIOB U AJIFOMUHUSA ¢ BOLOM. CokUraHue ene3a B KUCIOPOJE U XJIOpE.

IIpakTHyeckue padborTsbI:

[Tonyuenue ConstHOM KUCIOTHI U U3y4YEHHUE €€ CBOMCTB.

Pemenue skcniepuMeHTaNbHBIX 331a4 110 TeMe «Kucnopon u cepa»

[lonyuenne ammmnaka 1 U3y4eHHE €r0 CBOMCTB.

[onyuenue oxcuna yraepoaa (IV) u usyuenue ero cBoiicts. Pacno3naBanue kapOoOHaTOB.

Pemenne skciepuMeHTaNIBHBIX 33a4 110 TeMe «MeTallbl U UX COEAUHEHUSY.

JlabopaTopHble ONBITHI:

BeITecHEeHME rajgoreHaMu qpyr Ipyra U3 pacTBOPOB X COCAUHEHUM.

KauectBennsie peakiuu cyiabhu-, CyabdUT- U Cyabdar- HOHOB B pacTBOPE.

O3nakomiieHHE ¢ 00pa3liaMu cepbl U €€ MPUPOIHBIMU COSAMHEHUSIMHU.

BsauMopelicTBue coieil aMMOHUS CO HIEJIOYaMHU.

KauecTBeHHbIE peakluu Ha KapOOHAT- U CHIIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yrJIEeKUCIIBIHA ras.

N3yuenne oOpa3oB MeTauioB. B3anmoaelicTBie METaJIIOB C paCTBOPAMU COJICH.

O3HakoMJIEHHE CO CBOMCTBAMU U IPEBpALLCHUSIMU KapOOHATOB U THPOKapOOHATOB.

[lonyueHue ruipokcuia aTFOMUHUS U B3aUMOJEHCTBUE €0 ¢ KUCI0TaMu U 1ienoyamu. KauectBeHHble peakuuu Ha HoHbl Fe2+ u Fe3+

PacyerHble 3a1a4n:

Bbruncienus mo XuMHUYECKUM YPaBHEHUSIM MacChl, 00bEMa MITH KOJMYECTBA BEIIECTBA OAHOTO M3 MPOIYKTOB PEAKIMH M0 MACCE UCXOAHOTO BEIIECTRA,
00BEMY MIIM KOJIMYECTBY BEILECTBA, COAEPIKALIETO ONPEAEIEHHYIO OO PUMECEH.

Pazoen 3. Kpamxkuii 0030p éaricHetiiux op2anudecKux eeuiecne

[IpeameT opranndeckoi xumuu. Heopranmieckrue U OpraHuuecKue COeIMHEHUs. YTIIepOd — OCHOBA )HU3HU Ha 3emiie. OCOOEHHOCTH CTPOSHHS aToMa
yIJIepoJia B OPraHUYECKUX COEIUHEHHUSIX.

YrneBogoponsl. [IpenenbHbie (HACHIIIEHHBIE) YTIIEBOIOPOIBI.

MertaH, 3TaH, IpPoOMaH — MPOCTEHUIIINE PEICTABUTENIN MIPENEIbHBIX YIIeBOA0poa0B. CTpYyKTypHBIE (OPMYITBI YTIAEBOAOPOAOB. ['OMONTOrHYeCKuid psij
MpEEIbHBIX YIIeBOAOPOA0B. ['oMmonoru. Pu3ndeckue 1 XUMHUUYECKHE CBOMCTBA MPEAEIbHBIX YIIE€BOA0POA0OB. Peaknuu ropenus u 3amenienus. Haxoxaenue
B PUPOJIE MPEJETBHBIX YIIIEBOAOPOI0B. [I[puMeHeHe MeTaHa.

HenpenenpHble (HEHACHIIEHHBIE) YIIEBOAOPOIAbl. DTUICHOBBIN PNl HEMPEIETbHBIX YTIEBOAOPOAOB. DTuieH. du3nueckue U XMMUYECKHUE CBOMCTBA
stuneHa. Peakius npucoenunenus. KauectBeHHble peakunu Ha 3TuieH. Peakuus nonmumepusanuu. [omustrnen. [Ipumenenue stuneHa.

AUETUIICHOBBIN Al HENIPEAEIbHBIX YIIIEBOJAOPOI0B. ALIETUIIECH.



CgoiictBa anetwiena. [I[pumenenue anerusieHa.

IIpousBoaHble yriaeBogopoaoB. Kpatkuil 0630p OpraHMYECKMX COEAMHEHMH: OJHOATOMHBIE CIUPTHI (METaHOJ, 3TAHOJ), MHOTOAaTOMHBIC CIUPTHI
(3THIJICHTIIUKOITB, TIUIEPHH), KapOOHOBBIE KHCIIOTHI (MypaBbUHAs, YKCYCHAs ), CIIOKHBIE (DU PBI, )KUPBI, YTIIEBOBI (TJII0K03a, caxapo3a, Kpaxmall, IeJUTI0II03a),
aMHHOKHCIIOTHI, Oesku. Posb GeskoB B opraHusme.

[lonsiTue O BBICOKOMOJIEKYJSPHBIX BemiecTBaXx. CTpykTypa MOJIMMEpPOB: MOHOMEp, IOJHUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPU3AIUH.
[TonausTriieH, MOJUNPONUIICH, HOTUBUHUIXIOPUI.

JdemoHcTpaumuu:

Mogenu MoJieKysl OpraHUYecKUX COeTUHEeHUH. ['opeHne yriaeBoJopooB U oOHapyKeHHE MPOIYKTOB UX ropeHus. KauecTBeHHast peakuusi Ha STUJICH.
[Tonmyyenue stunena. PactBopenue stunoBoro cnupra B Boje. PactBopenne riounepuna B Boje. [lonyuenue u cBoiicTBa yKCyCHOM KHCIIOTHL. MccimenoBanne
CBOMCTB >KHPOB: PAaCTBOPUMOCTh B BOJI€ U OPraHUYECKHX PacTBOpHUTEsIX. KadecTBeHHbIE peakluy Ha IIIOKO3Yy M Kpaxmali. O3HakoMJeHHE ¢ o0pa3uaMu
W3JIENH U3 MOMATUIICHA, TIOJTUIPONIIIEHA, TOIUBUHIIXIIOPUA.

[IpakTuyeckue pabOTHI CTPYNIUPOBAHBI B OJIOKM — XHMHYECKHE MPAKTUKYMbI, KOTOpBIE CIIY)KaT HE TOJBKO CPEICTBOM 3aKpEIUIEHHS YMEHUH U
HaBBIKOB, HO TaKXKE U CPEJCTBOM KOHTPOJISI 32 KAUECTBOM UX C(POPMUPOBAHHOCTH.

Pesynomamul oceoenusn yuedonozo npedmema

OcHoBHOH (hopMO#l OpraHu3anuu y4eOHOTO TpoIecca SIBISETCS KIACCHO-YpPOYHAs cucTeMa. B KauecTBe AOIMOJIHHUTENBHBIX (OpPM OpraHu3alfu
00pa30BaTeNIbHOTO IMPOLIECCa UCIOJIB3YETCSl CUCTEMAa KOHCYIbTALIMOHHOW MOJACPKKH, WHANBUAYAIbHBIX 3aHATUH, CAMOCTOSITENIbHAS paboTa ydaluxcs C
UCIOJIb30BAHNEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUI. Opranu3anus COMPOBOXKIACHHS YUAIMXCsl HApaBlieHa Ha CO3/IaHNE ONTUMATBHBIX yCIIOBUI
o0yueHus; UCKIIIOUEHUE NICUXOTPaBMUPYIOIMUX (AKTOPOB; COXpAaHEHHE ICUXOCOMATHUYECKOIO COCTOSHUS 3/I0POBbSl YUAIIMXCS; PA3BUTHE IOJIOKUTEIIBHOMN
MOTHBAIIMH K OCBOCHHIO MPOTPAMMBbI; Pa3BUTHE HHINBUYaTbHOCTH U OJAPSHHOCTH KaKI0TO peOCHKA.

Pabouyas mporpamma npemycmatpuBaeT GOPMUPOBAHHUE Y YYAIIUXCs 001IeyUYeOHbIX YMEHUI U HABBIKOB, YHHBEPCAJbHBIX YUeOHBIX JIeiicTBUI 1
KJII0YeBbIX KOMIIETeHIHIi: YMEHUE CAaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTraHMU30BBIBATH CBOIO IMO3HABATEIBHYIO JIEATEIbHOCTD; UCIIOJIb30BAHUE 3JIEMEHTOB
MIPUYUHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAILHOTO aHAIN3a; ONpe/ieNieHNe CYITHOCTHBIX XapaKTePUCTHUK NU3Yy4aeMOro 00bEeKTa; yMEHHUE Pa3BEPHYTO
00OCHOBBIBATh CYXJICHHUS, JaBaTh OMPEICICHUS, TPUBOIUTH I0KA3aTEILCTBA; OIECHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHHS B OKPYKAIOIIEM MHUPE.

Pe3yabTaThl u3yyeHus kypca «Xumus. 8 kiace», «Xumus. 9 kiaace» npuseeHsl B pazjaene «[peboBaHUs K YPOBHIO MOATOTOBKU BBIITYCKHUKOBY,
KOTOPBIN TMOJIHOCTBIO COOTBETCTBYET cTaHaapTy BToporo nokojeHuss ®I'OC. TpebGoBaHusi HampaBieHbl Ha PeaM3alUI0 CUCTEMHO-IESITEIIbHOCTHOTO, U
JUYHOCTHO-OPUEHTUPOBAHHOTO MOJIXO0JI0B; OCBOCHUE YYAIIUMUCS MHTEIUIEKTYalIbHOW U MPAKTUYECKON NEeATENbHOCTH; OBIaICHUE 3HAHUSIMU U YMEHUSIMH,
BOCTPEOOBAHHBIMU B TTOBCEAHEBHOM KU3HU, MO3BOJISIOIIMMHI OPUEHTUPOBATHCS B OKPYKAIOIIEM MHUPE, 3HAUMMBIMHU JIJI COXPAHEHHS OKPYXKAIOIEen cpeibl U
COOCTBEHHOTO 3/10POBBS.

JIuunocmmvie, memanpeomemusle u npeOMenHvle Pe3yibManmol 0C60eHUA YUeOH020 npeomema « Xumusn»

JINYHOCTHBIMM PE3yJIbTaTaMU U3y4EHUs NpeaMeTa «XUMUS» ABISIOTCA CIEAYIOINUE YMEHNUS :

- Bocriutanue poccuiicKo Tpa)KIaHCKOW MICHTHUYHOCTH: MAaTpUOTH3MA, JII0OBH M yBaxkeHHe K OTEe4eCcTBY, YyBCTBO TOPAOCTH 3a CBOIO PonuHy, 3a
POCCUICKYI0 XUMUYECKYIO HAYKY;

- @opMHUpOBaHUE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W OOIECTBEHHOM NMPAaKTHKH, a TaK¥Ke
COLIMAJIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M TYXOBHOMY MHOI'000pa310 COBPEMEHHOI'O MUPa,
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- ®opMHUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUS K YUCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO 1 CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K
OOyUYeHUIO U TMO3HAHUIO, BHIOOPY MPOdUILHOTO 00pa3oBaHMs Ha OCHOBE MH(POPMAIUU O CYIIECTBYIOMIMX MpodeccHsx U JUYHBIX MPOPECCHOHATBHBIX
npennoureHuii. OCO3HaHHOMY OCTPOEHUIO HHIUBUAYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPUH C YUETOM YCTOMUYUBBIX IO3HABATEIIbHBIX HHTEPECOB;

- (hopMupoBaHHEe KOMMYHUKAaTUBHOW KOMIIETEHIIU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO — UCCIIeI0BATENBLCKOM, TBOPUYECKOM U APYTUX
BHJIAX JCITCILHOCTH,

- @opMupoOBaHUE M TOHHMaHHE IIEHHOCTH 3JI0pOBOTO U 0€31I0MacTHOro oOpasa >KM3HHM, YCBOGHHUE MPaBWUJI HHIWBUIYATBHOTO U KOJJIEKTHBHOTO
0€30MacHOTO MOBEACHHUS B YPE3BBIYANHBIX CUTYALIUSX, YTOXKIAIOIINX KU3HHA U 3JI0POBBIO JIIOICH;

- ®opMupOBaHHE MTO3HABATEIBHON HHPOPMAIIMOHHON KYIbTYpHl. B TOM 4rciie pa3BUTHE HaBBIKOB CAMOCTOSTENIEHOM pabOThI ¢ y4eOHBIMU MTOCOOUSIMH,
KHUTaMHU, JOCTYIITHBIMHA MHCTPYMCHTAMH U TEXHUYCCKUMHA CPCACTBAMHA I/IH(i)OpMaHI/IOHHI)IX TCXHOHOFHﬁ;

- @®opMHupoOBaHUE OCHOB SKOJOTHYECKOTO CO3HAHHMS HAa OCHOBE MPHU3HAHUS I[IEHHOCTH JXKU3HM BO BCEX €€ TPOSBICHUAX U HEOOXOAMMOCTH
OTBETCTBEHHOTO, OEPEIKHOTO OTHOIICHUS K OKpYXKAIOIIeH cpee;

-Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4, yMEHHE HAXOAUTh a/ICKBATHBIE CTIOCOOBI MOBEJICHUSI U B3aUMOCHCTBHE C MAPTHEPAMU BO BPEMSI
y4eOHOM 1 BHEYYEOHOMU JeATETLHOCTH, CIIOCOOHOCTH OIIEHUBATH MPOOJIEMHBIE CUTYAIIHH.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYEHUS Kypca «XUMHsI» SBISIETCS (JOPMUPOBAHUE YHUBEPCATBHBIX yueOHbIX nerctuii (Y'Y I).

To3znasamenvuvie YVJ/|:

- CaMOCTOSITeIPHO OOHAPYXKHBATh U (POPMYIUPOBATH YUCOHYIO TPOOJIEMY, ONIPEACIIATH 11eJb YUeOHOH eI TEIHbHOCTH, BHIOMPATh TEMY paOOThI

- BeigBurath BepcuM pelieHUs MPoOJIeMbl, OCO3HABATh KOHEYHBIN pe3yibTaT, BHIOMPATh U3 MPEAJIOKEHHBIX W UCKATh CAMOCTOSITEIBHO CPEICTBA
JTOCTH>KEHHUS 1IEJIH.

- CocTaBnsTh (MHAWBUAYAIBHO WIH B TPYIIIE) IJIAH PEIICHHs TPOOIEMBbI (BBITIOTHEHUS POEKTA).

- PaGotas no nnany, cBepsATh CBOU ACHCTBUSI C LIEIBIO U, P HEOOXOAUMOCTH, UCIIPABIISATH OLIUOKU CAMOCTOSITENILHO.

- B nuanore ¢ yuntenem COBEpIICHCTBOBATH CAMOCTOSTENLHO BIPAOOTaHHBIE KPUTEPUH OLICHKH.

Kommynuxamusnvie YV/I:

- CaMOCTOSATEIEHO OPraHU30BBIBATh Y1eOHOE B3aMMO/ICHCTBHE B TPYIIIE (OMPEAETATH OOIINE IeNTH, pacIpeAesTh POJIU, 10TOBAPUBATHCS IPYT C APYTOM
U T.J.).

CpenctBoM (hopMHUPOBAHHSI KOMMYHUKATUBHBIX Y'Y [ CITy’)KaT TEXHOIOTHS MPoOIeMHOro quaiora (moOyKIarouii U OIBOISIINE 1uajor) u padboTa B
MaJlbIX TpyIIax, a TaKKe UCMOJIb30BAHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTECHHUS.

IIpeameTHBIMU pe3y/bTaTaMU U3y4eHUs TpeiMeTa « XUMUS» SBIISIOTCS:

- ®opMHUpoBaHUE EPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJCTABICHNUN O BEIIECTBAX, UX MIPEBPAILICHUAX U TPAKTUYECKOM IPUMEHEHNH; OBJIaJICHUE
MOHSATUIHBIM allapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUH;

- Oco3HaHue OOBEKTHBHO 3HAYUMOCTH OCHOB XMMHYECKONW HAyKM Kak OOJIaCTM COBPEMEHHOIO0 €CTECTBO3HAHUS, XHMHUYECKUX IpEeBpallleHUui
OpPraHUYeCKUX U HEOPraHMYECKUX BEIIECTB KaK OCHOBbI MHOTHX SIBJICHUH JKMBOW M HEKUBOW MPHUPOJBI; YIIyOJieHHE IMpe/ICTaBIEHU 0 MaTepualbHOM
€MHCTBE MHUPA;

- OBnazieHHe OCHOBaMHM XHMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO OLICHMBAThH KM3HEHHBIE CUTYallUH, CBSI3aHHBIC C
XUMHEH, HaBblkaMH Oe30MacHOro oOpallleHusi C BEIIEeCTBaMH, HCIOJIb3yeMbIMH B IOBCEJIHEBHOM >KHM3HHM, YMEHHMEM AaHAIM3UpPOBAaTh M IUIAHUPOBATH
HKOJIOTUYECKU Oe30IacHOe MOBEICHHUE B LENIAX cOepeKEeHUS 3A0POBbs M OKPYKAIOLIEeH Cpe/Ibl;
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- GopMHUpOBaHWE YMEHHH yCTAaHABIMBATH CBSI3M MEXKIy pealbHO HAOJIOJAaCMBIMH XHMHUYECKHMH SIBJICHUSMHU W TPOIECCAMH, MPOUCXOMSAIINMH B
MHUKPOMHpPE, 00BACHATh MPUIMHBI MHOI000pa3us BEIIECTB, 3aBUCMMOCTb UX CBOMCTB OT COCTAaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT
HUX CBOICTB;

- [IpuoGpeTeHus onbiTa UCMOIB30BAHUS PA3IUUHBIX METOAOB U3yUYEHUs BEIECTB; HAOMIOJACHUS 3a UX MPEBPALICHUAMH MIPU MPOBEICHUH HECIOKHBIX
XUMHUYECKHUX SKCIIEPIMEHTOB C HCIIOJIb30BAHUEM JIA0OPATOPHOTO 000PYIOBAaHUS H TPUOOPOB;

- YMeHue oka3bIBaTh MEPBYIO MOMOILb IIPU OTPABICHUSX, 0)KOTaX U APYrHX TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U JJaOOPaTOPHBIM 000PYOBaHUEM;

- OBnazieHne npuemMamu padoThl ¢ HH(pOpMaLMel XUMUYECKOr0 COAEep X aHUsl, MPeICTaBIeHHON B pa3HO (opme (B Buae Tekcta, GopMyl, rpaduKoB,
TaOJIMYHBIX TaHHBIX, CXeM, oTorpaduii u ap.)

- Co3aHue oCHOBBI AJi (POPMHUPOBAHUS UHTEpECA K PACIIUPEHHUIO U YIIIyOJIEHHI0O XUMUYECKUX 3HAHUM U BBIOOpA XMUMHUHU KaK IPO(UIBHOIO MpeAMeTa
IIpU TIepexo/ie Ha CTYNEHb CPEeIHEro (TOJIHOr0) 001Iero oopa3oBaHus, a B JalbHEHIIEM U B KauecTBe cepbl CBOE MPOPecCHOHATBHOM NesTeNbHOCTH;

- ®opMHUpOBaHUE MPEACTABICHUH 0 3HAUCHUH XUMUYECKOIN HaYKHU B PELLIEHUN COBPEMEHHBIX IKOJIOTUYECKUX MTPOOIIEM, B TOM YHCIIE B IPEIOTBPAILICHUN
TEXHOTEHHBIX U KOJIOTMUECKUX KaTtacTpod.

IlnanupyemMblie pe3vJbTAThl H3YUEHHsI YU€OHOI0 IpPeIMeTa

BeinyckHuK Hayuumcs:

® OINCHIBAThH CBOICTBA TBECPABIX, )KUIKUX, Fa3006p33HBIX BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC IPU3HAKHU,

® XAapaKTCpU30BaTb BCHICCTBA II0 COCTAaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHAaBJIMBATh MPUYUHHO-CICACTBCHHBIC CBA3UM MCKIY OdaHHBIMU
XapaKTepUCTUKAaMU BEIIECTBA;

® DPACKpHIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIA, XUMUUYECKHUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIECTBO, BAJIECHTHOCTb,
UCIIONIb3Ys 3HAKOBYIO CUCTEMY XUMMHY,

e 1300paXkaTb COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (OPMYT M CYLUIHOCTh XMMMYECKHX PEAKLUH C MOMOILBI0 XUMHYECKHX
YPaBHEHUMH;

¢ BBIHYUCIIATbL OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAaCChl BCIICCTB, a4 TAKIKEC MAaCCOBYIO JOJIHO XUMHUYCCKOT'O 3JICMCHTA B COCIUHCHUAX
CpaBHHUBATLH 110 COCTABY OKCHUbI, OCHOBAHUs, KUCJIOTHBI, COJIN;
KJIaccU(UIUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJIM — IO COCTAaBY;
OIMCBIBATh COCTAB, CBOWCTBA U 3HaUEHHE (B IPUPOE U NPAKTUYECKOMN EATEIIbHOCTH YE€JIOBEKA) MIPOCTHIX BEIIECTB — KUCIOPOAA U BOJOPO/a;
II0JIb30BAThCS J1a00PAaTOPHBIM 000OPYAOBAHUEM U XUMUYECKOH MOCY10H;

® TIPOBOJIUTH HECIIOKHBIC XUMHUUYECKUE OMBITHI U HAOIOACHMS 32 M3MEHEHUEM CBOMCTB BEIIECTB B MPOIIECCE MX MPEBPAIICHUI; COOTIOAATh MpaBUia
TEXHUKU 0€30I1aCHOCTH IPU MPOBEIEHUH HAOIIOAECHUHN U OIIBITOB,;

® pasnuyaTh HKCHEPUMEHTAIBHO KHCIOTHI M IIEJIOYM, MOJIb3YSACh MHAMKATOPAMHU; OCO3HATh HEOOXOAMMOCTH COONIIOJEHMS Mep 0€30MacCHOCTH IpH
O6paH_[€HI/II/I C KUCJI0TaMi U IiCJIo4aMu.

e KiaccugpuimpoBats MHOroo0pa3ue XMMHUIECKUX peaKIuii

e l3yunt cBOICTBAa METANIOB, HEMETAJUIOB U UX COCUHECHUM

BuIIy CKHUK nosiyuum ¢03mM04CcHOCMb HAYUUMbCA

® TI'PaMOTHO OOpAIIaTHCs C BELIECTBAMH B TOBCETHEBHOM JKU3HU;

® 0CO3HaBaTh HEOOXOJUMOCTh COOJIIOACHNUS MPABUII HKOJIOTHUECKU O€30I1aCHOr0 MOBEICHHS B OKPY’KaIOLIeH IPUPOIHON Cpefie;
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® TIOHMMAaTh CMBICI U HEOOXOJUMOCTb COONIIOICHUS MPEUCaHUM, TpejlaraéMbIX B MHCTPYKIUAX 1O UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMHWH U JIp.;

® WCIOJb30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH TPU BBINOJHEHUU HCCIEIOBATENBCKUX MPOEKTOB MO M3YYCHHIO CBOMCTB, CIIOCOOOB
MTOJTYYCHUS ¥ pacTIO3HABAHUS BEIIECTB;

® pa3BUBATh KOMMYHUKATUBHYIO KOMIIETCHTHOCTb, HCTIOJIB3YsI CPEICTBA YCTHOTO U IMCHMEHHOTO OOIICHUS, TIPOSIBIISITH TOTOBHOCTh K YBaXKCHUIO HHOM
TOYKH 3pEHUS MIPU 00CYKICHUU PE3YyIbTaTOB BHIIIOJIHEHHON pabOTHI;

e OOBEKTUBHO OIEHMBATh HMH(OPMAIMIO O BEIIECTBaX M XHUMHUYECKHUX TIpOIeccaX, KPUTHUYECKH OTHOCUTBHCS K ICEBAOHAy4yHOUW WHGOpMaluwy,
HEZ00POCOBECTHOM peKIiaMe, KaCaroIIecs NCIIOIb30BAHUS PA3IMYHbIX BEIIECTB.

ITepnoanyeckuii 3aK0H U EPHOANYECKAsA cUcTeMa XuMHYecKuX 3j1eMeHTOB /.. MenneneeBa. CTpoeHune BemecTBa.
BeinmyckHuK Hayuumcs:

e KJacCU(PUIMPOBATh XUMHUECKHE DJIEMEHThl Ha METaJUIbl, HEMETAJIbl, 3JIEMEHThI, OKCUIbl M THJIPOKCHIbI KOTOPBHIX aM(OTEpHbI, U MHEPTHHIE
3JIEMEHTHI (Ta3bl) U1 OCO3HAHMS BAKHOCTH YIIOPSAI0YSHHOCTH HAYYHBIX 3HAHUM;

® pacKpbIBaTh CMbICIH Neprogudeckoro 3akoHa J[.M1. Menneneesa;

® OMNUCHIBaTh U XapaKTepU30BaTh TAOIMUHYIO GOPMY MEPHUOJUUECKON CUCTEMbI XMMHUUYECKUX 3JIEMEHTOB;

® XapakTepH30BaThb COCTaB aTOMHBIX SIAEp U paclpesielieHUe YKcia 3JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MajbIX
NIEPUOJOB NIEPHOJNYECKON CUCTEMBI, a TAKIKE KaIMsl M KaJIbLIUS;

® pa3IMy4aTh BUJbl XUMHUUYECKOHN CBSI3U: HOHHYIO, KOBAJIECHTHYIO MOJSPHYIO, KOBAJEHTHYIO HENOJISIPHYIO U METAJUINYECKYIO;
e 1300paxarh AMEKTPOHHBIC (POPMYIIbI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKIUMHU CBSI3SMHU Pa3HOTO BUJIA;
® BBISIBIATH 3aBUCUMOCTb CBOWCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAJUTMUECKOM perieTKH (MOHHOW, aTOMHOM, MOJIEKYJIIPHOMN, METAaUIMYECKOM );

¢ XAapaKTCPpU30BATb XUMHUYCCKUC 3JICMCHTLI U UX COCAMHCHUS Ha OCHOBC ITOJIOKCHUA 3JICMCHTOB B HepI/IOI[I/I‘-IeCKOI;'I CHUCTEME U OCOOCHHOCTEM CTPOCHUA
HUX aTOMOB,

® OIINChIBATH OCHOBHBIC HpeHHOCBIJ'IKI/I OTKpI)ITI/ISI JII/I MCHJIeJ'IeeBI)IM nepnonnqecxoro 3aKOHa N nepno;mquKOﬁ CUCTCMbI XUMHNYCCKUX DJICMCHTOB N
MHOT000pa3HyI0 HAYUHYIO IESITeIbHOCTh YUEHOTO;

® XapaKTepU30BaTh HAYyYHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE MEPHOJUYECKOTO 3aKOHA M MEPUOJMYECKONM CHUCTEMbl XUMUYECKUX 3ieMeHToB J[.H.
Menneneena;

® 0CO3HaBaTh HAYYHBIC OTKPBITUS KaK PE3yNbTaT JUIUTEIbHBIX HAOII0ICHUH, OTIBITOB, HAYYHOH MOJIEMUKH, IPEOAO0ICHUS TPYIHOCTEH U COMHEHU.

BbINyCKHUK noiyyum 603mM04CHOCH b HAYYUMbCA '

® 0CO3HaBaTh 3HAYECHUE TEOPETUUECKUX 3HAHUM I MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA;

® OQOIINChIBATH I/ISyIIeHHI)IC 06”I)GKTI)I KaK CUCTEMBEI, HpI/IMeHSUI J'IOFI/IKy CHUCTEMHOI'O aHaJIu3a,

L] HpI/IMeHHTB 3HAHUSA O SaKOHOMepHOCTSIX HGpHO,Z[H‘-IGCKOfI CUCTCMbI XUMHNYCCKUX DJICMCHTOB JIs OGLHCHCHI/I}I 158 HpeI[BI/I,Z[eHI/DI CBOﬁCTB KOHerTHBIX
BCIIIECTB;

L] paSBI/IBaTI) I/IH(i)OpMaIII/IOHHYIO KOMIICTCHTHOCTH HOCpGJICTBOM yFJIy6JI€HI/I$[ 3HaHI/II\/'1 06 I/ICTOpI/II/I CTAaHOBJICHUA XI/IMI/I‘IGCKOfI HayKI/I, €€ OCHOBHBIX
MOHATUH, IEPUOJAUYECKOTO 3aKOHA KAK OJHOTO U3 BAKHEUIKMX 3aKOHOB IPUPO/IBI, @ TAKKE O COBPEMEHHBIX TOCTH)KCHUAX HAYKU U TEXHUKH.
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Mnorooﬁpasne XUMHUYECCKHUX pealcuni/i.

BeinyckHUK Hayuumcs:

00BACHATH CYTh XUMHUYCCKHX IIPOLIECCOB;
Ha3bIBAaTh NPHU3HAKHU U YCJIOBHUA MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATb IPUHAAJICIKHOCTD XHUMHYCCKOM PC€aKkuru K ONIPpCACICHHOMY TUITY IO OJHOMY H3 KHaCCHq)HHHPOBaHHBIX IIPHU3HAKOB:

1) o uuciy U cocTaBy UCXOJHBIX BELECTB U MPOJYKTOB PeaKLUU (PEAKIIMU COSIMHEHU, Pa3JIoKEHUs, 3aMELIeHUs] 1 0OMeHa);
2) 110 BBIJEJICHUIO WJIH MOTJIOIIEHHUIO TEIUIOTHI (peaKluy IK30TEPMUUYECKUE U SHIOTEPMHUUECKUE);

3) IO U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMUUYECKUX 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINN);

4) mo obpaTuMocTH Tporecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);

Ha3bIBaTh (PAKTOPHI, BIUIIOIINE HA CKOPOCTh XUMUYECKHUX PEaKIIHii;
Ha3bIBaTh (PAKTOPHI, BIUSIIOIINE HA CMEIIEHHE XMMUYECKOTO PAaBHOBECHS;
COCTaBJIATh YPAaBHEHUSI AJIEKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, ILIeJI0OUeH, COJIei; OIHbIE U COKPAILLEHHbIE HOHHBIC YPAaBHEHUs peakiuii 0OMeHa;

YpaBHCHHA OKHUCIUTCIBHO - BOCCTAHOBUTCIIbHBIX peaKum”I;

IPOTHO3UPOBATH MPOAYKTHl XMMUYECKHX PEeaKIuil o (opMysaaM / Ha3BaHUSAM HCXOIHBIX BEIECTB; ONPEIEATh UCXOAHbIE BEIeCTBa Mo (Gpopmyaam

/ Ha3BaHMSIM MPOJIYKTOB PEAKILIUU;

KJ1aCCOB;

COCTaBJISITh YpaBHEHUS PEAKIHI, COOTBETCTBYIOIIMX IOCIEAOBATEIBHOCTU («IIEMOYKE») MPEBpAIlEHUN HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX

BBIABJIATH B IIPOLCCCE SKCIICPUMCHTA MMPU3HAKU, CBUACTCIILCTBYIOIIUE O IIPOTCKAHUU XUMHYECKOM pCaKknuunu;

TOTOBUTBH PACTBOPHI C OHpG,Z[GJ'ICHHOfI MacCOBOM ,Z[OJ'IeI\/'I PaCTBOPECHHOI'O BEIICCTBA,

OMpCACIATh XapaKTeP CPEAbl BOAHBIX PACTBOPOB KUCIIOT U meHOqeﬁ 10 USMCHCHUIO OKPACKU MHAUKATOPOB,

IMPOBOJAWTL KAQUYCCTBCHHBIC PCAKIIUHU, ITIOATBCPIKAAONNUC HAJTMYNC B BOOHBIX paCTBOpAax BCUICCTB OTACIBbHBIX KATHUOHOB U dHHUOHOB.

BbIHyCKHI/IK ROJIyYUuUm 603.MOMCHOCIb HAYUUMBCA .

COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHHUSM;

IIPUBOJIUTH NIPUMEPBI PEAKIUH, OATBEPKAAIOIINX CYIIECTBOBAHNUE B3aUMOCBSA3U MEX1Y OCHOBHBIMH KJIACCAMU HEOPTraHUYECKHUX BEILECTB;
IPOTHO3UPOBATH PE3YNbTaThl BO3ACUCTBHS pa3IMyHbIX (DAKTOPOB HA CKOPOCTh XUMHUECKON PEeaKINu;

IPOTHO3UPOBATH PE3YNbTAThl BO3IECHCTBHS pa3IMYHbIX (PAKTOPOB HA CMELIEHUE XUMHUUECKOTO paBHOBECHS.

MHuorooopa3ue BemecTs.

BoeimyckHuk Hayuumcs:

OonpeaAcATb NPUHAAJICIKHOCTE HCOPraHMYCCKNX BCUICCTB K OJJHOMY M3 H3YUYCHHBIX KJ'IaCCOB/l"pyrIHI METaJJIbl 1 HEMECTAJIJIBI, OKCHUJbl, OCHOBaHNA,

KHCJIOTBI, COJIN,

COCTaBIIATH (POPMYJIbI BELIECTB M0 UX HA3BAHUSIM;
OTIPEIEeTISATh BaJICHTHOCTh M CTETICHh OKUCJICHHS DJIEMEHTOB B BEIIIECTBAX;
COCTaBIIATH (POPMYITBI HEOPTAHUIECKUX COSAUHCHHIA 10 BAJIGHTHOCTSM M CTCTICHSIM OKHCIICHHUS 3JIEMEHTOB, a TAK)XKE 3apsijiaM HOHOB, YKa3aHHBIM B

Tabyuile paCTBOPUMOCTH KUCIIOT, OCHOBAHUN U COJIEH;

OOBICHSITH 3aKOHOMCPHOCTH U3MCHCHMUS (1)I/I3I/I'-IeCKI/IX 1 XUMHUYECKHX CBOMCTB MIPOCTHIX BEHICCTB U UX BBICIIUX OKCHU/IOB, 06pa3OBaHHBIX JJIEMCHTaAMH
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BTOPOT'O U TPETHETO MEPUOJIOB;
e Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.
Ha3bIBaTh O0IME XUMHUECKUE CBOMCTBA, XapaKTePHBIE [T KaXKI0T0 KJ1acca BEIIECTB;
IPUBOJUTH IPUMEPHI PEAKLIUN, TOATBEPKIAIOIINX XMMUYECKHE CBOMCTBA HEOPraHNYECKUX BEUIECTB: OKCUIOB, KUCIOT, OCHOBAHUH U COJIEH;
OTIpEeIIATh BEIIECTBO — OKUCIUTEND U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIHHO — BOCCTAHOBUTENIBHBIX PEAKIIMSIX;
COCTaBJIATh AJIEKTPOHHBII OajaHC M0 MPEASIOKEHHBIM CXEMaM pEeaKIvii;
IPOBOJUTH JTA00PATOPHBIE OTBITHI, TOITBEPKAAIONINE XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEILECTB;

® IPOBOAMTH JIAOOPATOPHBIE OIBITHI MO IMOJYYECHHIO U COOMPAHUIO ra3000pa3HBIX BEILECTB: BOAOPOJAA, KUCIOPOJa, YIJIEKUCIIOrO ra3a, aMMHUakKa,
COCTaBJISITh YPaBHEHUS] COOTBETCTBYIOUINX PEAKIUH.

BBINYCKHUK NOJYYHUT 603MOHCHOCHb HAYUUMbCA .

* IPaMOTHO 00paIaThcs ¢ BEHIECTBAMU B TOBCETHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOIIOIEHUS TPABHJII KOJIOTMUYECKH 0€3011acHOr0 MOBEACHHUS B OKpYXKAIOIeH PUPOIHOM Cpeae;

* [IOHMMATh CMBICJI U HEOOXOAMMOCTb COOJIIOJICHHS NMPEANUCAHUN, TIPEAJaraéMblX B MHCTPYKIUAX MO MCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMMH U JAp.;

* HCIOJB30BaTh MPUOOPETEHHBIE KIIHOYEBbIE KOMIIETEHTHOCTH NP BBIOJHEHMU HCCIIEOBATEILCKUX MPOEKTOB 110 M3YYEHHIO CBOMCTB, CIOCOOOB
IIOJIyYEHUS U pacllO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIOJIb3Yysl CPEACTBA YCTHON M MUCHbMEHHOM KOMMYHHMKAIMK IpU pabOTe ¢ TEKCTaMU y4eOHHMKA U
JOTOTHUTEIBHON JHUTEPaTypol, CIIPaBOYHBIMH TAOMUIIAMU, MPOSABISATH FOTOBHOCTh K YBaXXCHMIO MHOW TOYKH 3pEHHS NPHU OOCYKICHHUU PE3yJIbTaTOB
BBINOJIHEHHOH paboThl;

* OOBEKTHBHO OLIEHMBATh MH(POPMALMIO O BEHIECTBAX W XHMHYECKHUX IPOIECCAX, KPUTHUYECKH OTHOCHUTHCA K IICEBIOHAy4yHOUW HH(OpManuy,
HE100pOCOBECTHON peKIlaMe, KacarolleNncsl HCII0JIb30BaHMsl Pa3IMYHbIX BEIIECTB.

* 0CO3HAaBaTh 3HAYEHHE TEOPETUUECKHUX 3HAHUH JIJIs IPAKTUUYECKOM eATEIbHOCTH YEJI0BEKa;

* OMMCHIBATH U3YUYEHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOTNIECKON CHCTEMBl XUMHUYECKUX DJIEMEHTOB I OOBSICHEHUS M TIPEIBUICHUS CBOMCTB KOHKPETHBIX
BEIIECTB;

* pa3BuUBaTh WHPOPMAIMOHHYIO KOMIIETEHTHOCTb MOCPEICTBOM YIIIyOJEeHUS 3HAHUH 00 MCTOPHUM CTAHOBIICHUSI XUMHUYECKOW HayKd, €€ OCHOBHBIX
MOHSATHH, IEPUOANYECKOT0 3aKOHA KaK OJHOTO U3 BaXXHEHMIINX 3aKOHOB ITPUPOJIBI, a TAKIKE O COBPEMEHHBIX JOCTHKCHHUIX HAyKH U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS 0 COKPAIEHHBIM MOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPBI PEAKLHI, TOATBEPKAAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3H MEXYy OCHOBHBIMH KJIaCCAMHM HEOPTraHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATh PE3YyIbTATHI BO3AEHCTBHSI pa3IUYHbBIX (DaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOHN peaKkinu;

* IPOrHO3UPOBATh PE3YyJIbTAaThl BO3ACHCTBUS Pa3IMUHBIX (PAKTOPOB HAa CMEIIEHNE XUMUYECKOI0 pPaBHOBECHSI.

* IPOTHO3UPOBATh XUMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSIBIATH OKHCIUTEIbHBIE HIIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YYETOM CTENEHEH OKUCIIEHUS JIEMEHTOB,
BXOJISIIUX B €r0 COCTaB;

* BBIIBIIAITH CYLIECTBOBAHUE T€HETUUECKOM B3aUMOCBSI3U MEXK/y BELLIECTBAMH B PsALY: IPOCTOE BEIIECTBO — OKCHUJ — I'MIPOKCH] — COJIb,

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE IPOEKTHI [0 UCCIEAOBAHUIO CBOMCTB BEILIECTB, MMEIOIINX BaKHOE MPAKTUYECKOE 3HAUCHHUE.

BhIIyCKHMK TIOJTyYUT BO3MOKHOCTD HAYUHUTHCS
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* IPaMOTHO 00paIaThcs ¢ BELIECTBAMU B ITOBCETHEBHOM JKU3HH;

* 0CO3HABaTh HEOOXOAMMOCTh COOJIOICHHUS TTPABHIII HKOJIOTMUYECKH OE30MMaCHOTO TIOBECHUS B OKPY KaIOIEH MPUPOTHOM cpeie;

* MIOHMMATh CMBICI U HEOOXOAMMOCTh COOJIIOJICHHS TPENMTUCAHNHN, TPEATIaraéMbIX B HHCTPYKIHMSX MO HCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBO
XUMHH U Jp.;

* HCINOJb30BaTh NMPUOOPETCHHBIE KIHOYEBbIE KOMIIETEHTHOCTU NPH BBIOJHEHUU HCCIIEI0BATENIbCKUX MPOEKTOB MO M3YYEHUIO CBOMCTB, CIOCOOOB
MOJTyYEHUS ¥ pACliO3HABAHUS BEIIIECTB;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Yysl CPEJICTBA YCTHOW M MHUCbMEHHONM KOMMYHUKALMU MpU paboTe ¢ TEKCTaMH yuyeOHUKa U
JOTIOJTHUTEIBHON JUTEpaTypold, CIIPaBOYHBIMU TaOMUIAMU, MPOSBISATH FOTOBHOCTh K YBAXKCHMIO WHOW TOYKH 3pEHHs MPH OOCYXIECHUH Pe3yIbTaTOB
BBINIOJTHEHHOM paboThI;

* OOBEKTUBHO OLIEHMBATh HH(POPMALMIO O BELIECTBAX M XHWMHYECKHUX IPOLECCaX, KPUTHUECKH OTHOCUTHCA K IICEBIOHAYYHOW HH(OpMALUH,
HEJT0OpOCOBECTHOM peKJIaMe, KacaroIIeCs CTIOJIb30BAHUS PA3IMYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUH JIJIS IPAKTUUECKOM NEATEIbHOCTH YEI0BEKa,

* OIIUCBIBATh U3YUYECHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOT'O aHaJIn3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOANYECKON CHUCTEMBI XUMHUECKUX AIIEMEHTOB JUIsl OOBSICHEHUSI U MPEIBUACHUS CBONCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIITyOJIeHUs 3HaHUH 00 UCTOpUU

CTaHOBJICHUS! XMMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSITHH, MEPUOJAMYECKOr0 3aKOHa KaK OJHOTO0 W3 Ba)KHEHMIIMX 3aKOHOB MPUPOJBL, a TaKXKe O
COBPEMEHHBIX JIOCTH)KEHUAX HAYKU U TEXHUKH.

* IPUBOJIUTH MPUMEPHI PEAKIHIL, TOATBEPKIAIONINX CYILIECTBOBAHUE B3aUMOCBSI3H MEXK /1y OCHOBHBIMHU KJIaCCaMH HEOPTraHUYECKHUX BEIIECTB;

* BBISBJISITH CYLIECTBOBAHUE F€HETUUECKOM B3aUMOCBSI3HU MEX/1y BEILIECTBAMU B Psly: IPOCTOE BEIIECTBO - OKCUJ] - TUAPOKCHUJ - COJIb;

* OPraHu30BbIBAaTh, IPOBOJAUTH YUEHUYECKHE MPOEKTHI [0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, MMEIONINX BaXKHOE MPAKTUYECKOE 3HAUCHHUE.
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Kaﬂennapﬂo - TEMATHYIECCKOC IIJIAHUPOBAHUE 9 ki1acca —24yaca B Heae/aro

Neno | Ne o Tema ypoxka [Inanupyemslie pe3ysbTaTsl Jomamnee Hara
IUIaHY | TeEMe 3a/1aHHe IIPOBEACHUS

MeranpeameTHbie [IpenmeTHBIE 1o o
wia"ny | dakrty

MHuoroodpa3ue xumuieckux peaxkumii (15 +1)

1 1 IloBTOpEHME @opMHUpOBaHNE YMEHUN BOCIIPUHUMATD, 3HaTh BaKHEHIINE XUMUUYECKHE TEeTpalb
MaTepuana 8 kjacca | nepepalaTbIiBaTh U NPEAbSBIATH MOHSTHSL: CTPOCHUE aTOMa,
MH(pOpPMALIKIO B CIIOBECHOU, 00pa3HOM, KJ1acCU(DUKAIIHS BEIIECTB,
CUMBOJIMYECKON (hopMax, aHAJIM3UPOBATh | CBOMCTBA KJIACCOB COEMHEHUIN
U niepepabaThIBaTh MOIYYECHHYIO YMeTh onuckIBaTh (pU3HUECKUE U
MH(POPMAIIHIO B COOTBETCTBUM C XMMHUYECKHE CBOMCTBA BEILIECTB

MIOCTABJIEHHBIMHU 3a/1a4aMH.
dopmMupoBaHUe yMEHUI paboTats B,
MIPEICTABIATh U OTCTAUBATh CBOU B3IJISIIBI
U yOEKICHHUs, BECTU AUCKYCCHIO.

OxucauTenpHo- §57 moBtoOp., Bomp. 2, cTp. 202 YMeHue onpenensaTh CTENEeHN

BoccTaHoBUTeNbHbIE | [Ipesentanus «OBPy. OKUCJICHHST XUMHYSCKHX

peakiuu T. «OKUCINTEILHO-BOCCTAHOBHUTCILHbBIC 9JICMEHTOB B COCAUHCHUSAX,
peaKIum OKHCJINTEILHO-

BOCCTaHOBUTEIIbHBIE PEAKIIHH,
OKHCJINTEIb, BOCCTAHOBHUTEJIb;
UMETh MpeJCTaBIeHNE 00
3JICKTPOHHOM OajiaHce

K.YV .

1. YMeHnue noroBapuBaThCs U
MIPUXOJIUTH K O0IIIEMY PEIICHUIO B
COBMECTHOM JeITEIbHOCTH,
2.YMeHue npoayKTHBHO
paspenatb KOH(MIMKTHI HA OCHOBE
ydeTa HHTEPECOB U TTO3UITHI BCeX
€ro y4aCTHHUKOB

ILYV]I.

1.YMeHue npoBOIUTH CpaBHEHUE
1 KJIACCU(PUKAIIMIO TI0 3aJaHHBIM
KPUTEPUSIM;
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2. ®opMUpPOBATh y yUaAIIUXCS
MpeCTaBICHUE O HOMEHKIIAType
HEOPraHMYECKUX COeIUHEHUN
P.YV]I.

1.YMeHue yuyuThiBaTh
BBIJICJICHHBIC YUUTCIIEM
OPHUCHTHPLL I[CflCTBHSI B HOBOM
ydeOHOM MaTepHuaie B
COTPY/IHHYECTBE C YUUTEIIEM;
2. YMeHue 1aHupOBaTh CBOU
IleICTBPISI B COOTBCTCTBUU C
IOCTaBJICHHON 3aJauel u
YCIIOBUSIMH €€ peain3aluu.
YMeHue opueHTUpPOBaThCS Ha
IIOHUMAaHHUC IMIPUYMH YCIICXa B
y4eOHOU AesITeIbHOCTH

Knaccudukamnms OcBoeHuE NMPUEMOB JICHCTBUH B 3HaTh IOAXOOBI K §1 ymp 1-3
XUMHUYECKHUX HECTaHJIAPTHBIX CUTYaILMsIX, OBJIaICHUE KJIaCCU(DUKAIIMHA XUMHYECKHIX
peakiuil. 3BPUCTUYECKUMH METOJAMHU PEIICHUS peakuuii. YMeTb ONpeaeisiTh
OxkucnuTensHo- npoGyiem Pa3BuTHe criocoOHOCTH CTETEHU OKUCTICHUS XUMUYECKUX
BOCCTAaHOBUTEJbHBIC | BBICIYIINBATH COOECETHUKA, TOHUMATh 3JIEMEHTOB. 3HATh MOHSTUE
peakiu €ro TOYKY 3pEHHUs, MPU3HABAThH MTPABO MPOIIECCOB OKUCJICHUS U

JPYroro 4ejoBeKa Ha HHOE MHEHHE; BOCCTAaHOBJICHUS. Y METh

dopMupoBaHue yMEHHUI paboTaTh B onpenensite OBP

rpyIIe, IpeiCcTaBiIsITh U OTCTauBATh CBOU

B3IJISL/IBI M YOCXKICHHS, BECTH JUCKYCCHIO.
OKuCIUTENBHO- Pa3BuTne MOHOIOTHYECKON U 3HaTh CYIIHOCTh METO/1a §1ymp 4-6,
BOCCTAHOBUTEJBHBIE | JUAJIOTUYECKON peur, yMEHHS BbIPaXKaTh AIEKTPOHHOTO OanaHca mpu TECT
peakuun CBOM MBICJIA U CTIOCOOHOCTH BBICTYIIMBATH | paboTe C ypaBHEHUSIMHU

cobeceIHNKa, TOHUMATh €T0 TOUKY XUMUYECKHUX PeaKluid

3peHHs], IPU3HABATh IPABO IPYroro

yesioBeka Ha nHoe MHeHue; OcBoeHue

MIPUEMOB JACHUCTBUI B HECTAHIAPTHBIX

CUTYaIMsIX, OBJIaJICHUE IBPUCTUUECCKUMU

METOJIaMHU pelIeHus podIieM;
TemnnoBoit apdexr PazBuTne MoHOMOrHUECKON U 3HaTh BaXKHEHIINE XUMUYECKHE §2 ynp 3-4

XUMHNYCCKUX

JIMAJIOTHYECKON PEYH, YMEHUS BBIPAKATH

TOHSITHSI: TETUIOBOH 3 ekt
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peaknuii. Ok30- U

CBOH MBICIIH M CLIOCOOHOCTH BLBICJTYIIIMBATb

XUMHYECKOM pcaknuu,

SHAOTEPMHUUYECKHE co0OeceHNKa, TOHUMATh €r0 TOUKY KJ1acCU(UKALNA XUMUYECKUX
peakuuu 3peHus, IpU3HaBaTh IIPaBO JPYroro peaxiuii o TermIoBomMy dPQexTy.
YyeJioBeKa Ha THOE MHEHHUE; YMeTh penath pacueTHbIE 3a/1a4U
10 TEPMOXUMHUYECKUM
YpaBHEHUSIM
CxopocThb Pa3BuTne MOHOJIOTHYECKON U 3HaTh BAXKHEHIIINE XUMHUECKUE §3 ynp 4,

XUMHYECKHUX JUAJIOTMYECKOM peuM, yMEHHUS BbIpaKaTh | MOHATHUSA: CKOPOCTb XUMUYECKUX | TECT
peaKIuid. CBOM MBICIIA U CTTOCOOHOCTH BBICITYIIIUBATh | peakiui, katanu3 MccaeqoBaTh
IlepBoHavabHbBIE co0eceHNKa, IOHUMATh €r0 TOUKY yCIJIOBMS, BIUSIOIINE HA CKOPOCTh
MIpe/ICTaBICHUS O 3peHusi, MPU3HABATh MIPABO JPYroro XUMHUYECKHUX peaKIHii
KaTaJuse. 4eJIOBEKAa HA MHOE MHEHMUE;
Ilpakmuueckasn OBnasneHre HaBbIKaMH OpraHu3aliu YmeTh oOpamathes ¢ xumuueckoi | §1,2, 3
paooma Ne 1. y4eOHOM eI TeTbHOCTH, TOCTAHOBKU MOCYI0i 1 J1abopaTOpHBIM Kjaccuduka
W3ydeHue BAUSHUS 1esel, IaHupOBaHMsI, CAMOKOHTPOJIS U 000py/oBaHUEM, HCTIOIb30BATh s
yCJIOBUH MPOBEJIEHUS | OLIEHKU PE3yJIbTaTOB CBOEH EATENbHOCTH, | IPUOOPETEHHBIC 3HAHUS U YMEHHUS | XUMUYECKH
XUMHUYECKHUX PEeaKIUil | yMEHUSIMHU MPEIBUIETh BO3ZMOXKHBIE B JICSITEIBHOCTH U MTOBCETHEBHON | X peaKIuii
Ha €€ CKOpOCTh pe3yJbTaThl CBOMX JEHCTBHI; KHU3HU 111 O€3011aCHOTO

oOpalieHus ¢ BENeCTBAMH U

Martepuanamu. VMcnonb3oBarsb

MPUOOPETEHHBIE 3HAHUS U YMEHUS

B IIPAKTUYECKOMN AESITEIBHOCTH U

MOBCEIHEBHOM KU3HH C IEITHIO

6e301acHOro oopaIieHus ¢

BEIIECTBAMU U MaTepHaiaMu U

9KOJIOTMYECKH IPAMOTHOIO

MOBEJICHUS B OKPYKAIOLIEH Ccpelie

O6patumbie dopMupoBaHUE YMEHUI BOCTIPUHUMAT, O6001maTe 3HaHUS O pacTBOPaAX, § 5 ymp 2-

HeoOpaTUMbIe nH(OPMAIIHIO B CIIOBECHOH, 00pa3HOi, MIPOBOJIUTH HAOIIOICHHS 32 3, TecT
peakuuu. [lonsiTie 0 | cUMBONIMYECKOH opMax, aHATM3UPOBATh | MPOXOKICHUEM XUMHUYECKUX
XUMHUYECKOM U iepepadaThIBaTh MOITYYECHHYIO peakuuii B pacTBOpax. 3HaTh
PaBHOBECHH. MH(OPMAIIHIO B COOTBETCTBUU C BaKHEHIINE XUMUYECKUE

IIOCTAaBJICHHBIMU 3aJad4aMH, BbIICIIATH
OCHOBHOC COACPKAHUC ITPOUUTAHHOTO
TCKCTA, HAaXOAUTh B HEM OTBCTHI Ha
IIOCTABJICHHLIC BOIIPOCHI

MOHSTHSL: 00PaTUMOCTh
XMUMHUYECKHUX peakuuii,
XMMHUYECKOE pPaBHOBECHE
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CBOMCTBA OCHOBHBIX
KJIacCOB
HEOPraHUYECKUX
COCIMHEHUH B CBETE

I[HaHOFHqCCKOﬁ pc€uu, YMCHUS BbIPpAXKaTb
CBOH MBICIIH M CLIOCOOHOCTH BBICITYIIIMBATb
CO6€CGI[HI/IK8., MMOHUMAThb €ro TOYKY

OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAUHEHHI.
YMeTb 3anuChIBaTh YpPaBHEHUS
XUMUYECKHUX PEAKIUK B HOHHOM

8 8 CymnocTs nporiecca | Pazpurre MOHOJIOTHYECKON U 3HaTh BaXKHEHIINE XUMUYECKHE §6,7, Tect
AJIEKTPOJUTUYECKON | TUAJIOTUYECKON peur, yMEHHS BhIpaXKaTh TIOHSITHS: TUCCOIUAITHS,
JMCCOIMALIUU. CBOM MBICJIA U CTIOCOOHOCTH BBICTYIIMBATH | SJMEKTPOJIUT, MEXaHHU3M TpoIiecca
9 9 Jucconuanus cobeceHIKa, TOHUMATh €0 TOUKY JTUCCOIIHAAITHH. §6,7, TecT
KHCJIOT, OCHOBAHHME M | 3PEHMUsI, IPU3HABAThH IPABO JIPYroro YMeTb 3anuchIBaTh YpaBHEHUS
coneit 4eJI0BEKa HA NTHOE MHEHHUE; JIUCCOIAIINN KUCIIOT, OCHOBaHWM
U coJieit 3HaTh onpeJieTieHue
TIOHSITHSI «PACTBOPHI», BUJBI
pacTBOpPOB, CBOMCTBA BOJBI KaK
pacTBOpUTEIS
YMeTh 0OBSICHITH MPoIIece
PacTBOpPEHUS C TOUKHU 3PCHHUS
ATOMHO- MOJICKYJIIPHOTO YUEHHUS
10 10 CunbHbIC U clla0bie Pa3Butre MoHONOTHYECKON 1 3HaTh BaXHEHIINE XUMUUECKUE §8, Tect
ANEKTPOJIUTHI. JTUAJIOTMYECKOM peur, yMEHUS BBIpaXKaTh TIOHSITHSI: TUCCOLIMALINSA,
Crenenn CBOM MBICIIA U CTIOCOOHOCTH BBICITYIIMBATDH | 3JIEKTPOJIUT, MEXAHU3M MpoIecca
JUCCOLIMAIINY. co0eceHNKa, TOHUMATh €0 TOUKY JTUCCOLIMAIINY.
3peHusl, MPU3HABATh MIPABO JIPYroro YMeTb 3anuchiBaTh YpaBHEHUS
YeloBeKa Ha THOE MHEHHUE; JUCCOLIMAIIMU KUCIIOT, OCHOBaHHIA
U CoJIeH
11 11 Peakuyu noHHoro [ToHnmaTe paznuuus MEXIY YMeTh 3anuCchIBaTh YpaBHEHUS §9 ynp 3-6
oOMeHa U YCJIOBHUS UX | TEOPETHUECKUMU MOJICTISIMU M PEANTbHBIMH | XUMUYECKUX PEAKIIU B HOHHOM
NIpOTEKaHUs o0BvexkTaMu; PopMUpPOBaAHUE YMEHUIT ¢bopme. 3HaTh yCIOBUS
BOCIIPUHUMATH, HHPOPMAITIIO B MPOTEKAHUS XUMUYECKHUX
CJIOBECHOM, 00pa3HOM, CHMBOJUYECKON peaKuuii 10 KOHIla
(bopmax, aHaTH3UPOBATH U
nepepadaTbIBaTh MOJYYCHHYIO
MH(OPMAIIHUIO B COOTBETCTBUU C
MOCTABJIEHHBIMHU 3a/1a4aMH, BBIICIISATh
OCHOBHOE COJIEp:KaHHE MPOYUTAHHOTO
TEKCTa, HAXOJUTh B HEM OTBETHI Ha
MOCTaBJICHHBIE BONPOCHI
12 12 XumMuueckue PazBuTne MoHOIOTHUECKOM 1 3HaTh XUMHYECKHE CBOMCTBA §9, Tect
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npencraBiaeHuit TO/]
u OBP

3pEHUs, IPU3HABATE IIPAaBO APYroro
YeJI0BEKa Ha MHOE MHEHUE;

¢bopme, IPUMEHATH METOT
3JIEKTPOHHOT0 OanaHca mpu
Hanucanuu OBP

13 13 XuMuyeckue Pa3BuTre MOHONIOrNYECKON 1 3HaTh XMMHUYECKHE CBOICTBA §8,9
CBOMCTBAa OCHOBHBIX | AMAJIOTUYECKOM peur, yMEHUS BbIpaxaThb OCHOBHBIX KJIaCCOB TeTpaib
KJIaCcCOB CBOU MBICJIM U CTIOCOOHOCTH BBICTYIINBATh | HEOPTaHUYECKUX COSAMHEHUH.
HEOPraHUYECKHUX co0eceHNKa, TOHUMATh €r0 TOUKY YMeTh 3anUChIBaTh YpaBHEHUS
COCIMHEHUH B CBETE | 3pEHHUs, IPU3HABATH IIPABO JIPYroro XUMUYECKUX PEAKLUNA B HIOHHOMN
npenacrasienuid TOJl | yenoBeka Ha UHOE MHEHUE; dhopme, MPUMEHSITh METOT
u OBP 3JIEKTPOHHOTO OanaHca mpu
Hanucanuu OBP
14 14 I'uaponus conen. Pa3Butue MoHoNOrN4YeCKoOn U 3HaTh ONpeAeIeHre TuIpoIn3a §10, ynop 2-
O060611eHue 1o JTMAJIOTMYECKOM pedr, yMEHHS BBIPAKATh coJiei. YMeTh KinaccuuImpoBats | 3
TeEMaM CBOU MBICJIM ¥ CTIOCOOHOCTH BBICTYIIMBATh | XUMUYECKUE PEaKLUH, [TpakTuec
«Knaccuduxanms co0OeceHNKa, TOHUMATh €r0 TOUKY 3aMMChIBaTh YpaBHEHUS Kas pabora
XUMHYECKHX 3peHus, IPU3HABATh [IPaBO JPYroro XMMHUUYECKHUX PEaKIi B NOHHON Ne 2.
peakuuii» u YyeJIoBeKa Ha THOE MHEHHUE; ¢dbopme, periaTh pacyeTHbIE
«QJIEKTpOINTHYECKAs 3a/1a4M, OCYLIECTBIIATH LEOYKH
JIUCCOLIMAIIUS XUMHUYECKHX ypaBHEHUI
15 15 Ilpaxkmuueckasn OBlaieHue HaBbIKAMH OpraHU3alN YMeTb obpammatscs ¢ TeTpajlb
padboma Ne 2. y4eOHOM eI TeNbHOCTH, TOCTaHOBKH XUMUYECKOHU NIOCY0M U
Pemenue 1ese, IaHupoBaHMsI, CAMOKOHTPOJIS U 71a00paToOpHBIM 000pYIOBaHUEM,
HKCHEPUMEHTAJIBHBIX | OLIEHKU PE3yJIbTATOB CBOEH JI€ATEIbHOCTH, | UCIIOJIb30BaTh IPHOOPETEHHBIE
3a/1a4 1o TemMe YMEHUSMH MPEABUIETH BO3ZMOKHBIE 3HAHUS U YMEHUS B JACSTEIIbHOCTH
«CBoOMCTBa KUCJIIOT, pe3yJAbTaThl CBOUX JICHCTBUI; M IOBCEIHEBHOM XKU3HU UL
OCHOBAaHUI U COJIEH 0e3omacHOro 0OpaIieHus ¢
KaK 3JIEKTPOJIMTOB)» BEILIECTBAMU U MaTepHaAJIaMHU.
Hcnonp3oBaTh npuoOpeTeHHbIE
3HAHMS U YMEHUS B IPAKTUYECKON
JESTENBHOCTH U MTOBCETHEBHOM
KH3HH C 1IeTbI0 0€3011acHOT0
oOpallleHus C BeleCTBaMU U
MaTepHuagaMyu U 3KOJOIMUECKH
IrPaMOTHOTO MOBEACHUS B
OKpY’KarolIlen cpeae
16 16 KonTpoabnas OBnazneHre HaBbIKaMU OpraHu3aluu YMeTh NpuMeHSTh 3HaHUS,

padora Nel «

yq66H0171 JACATCIIbHOCTH, IIOCTAHOBKH

TIOJIYYCHHBIC TP U3YYCHHUU TCM
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Knaccuduxkamms

LICHCI>'I, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U

XUMUYECKHUX OIICHKHU PE3YJIbTATOB CBOCH JIEATEIILHOCTH,
peakuuin» u YMEHUSIMU MPEABUIETH BOZMOXKHBIE
«ONEKTPOTUTHYECKAs | PE3YIbTAThl CBOUX JCHCTBUM;
JUCCOLTUAIIUS
17 [Tonoxenue [lonuManue pa3uuui Mexay OOBACHATH 3aKOHOMEPHOCTH §12 ynp 2,
rajoreHoB B TEOPETUUECKUMU MOJIEIIIMHA U PEATIbHBIMA | U3MEHEHHSI CBOMCTB HEMETANIOB | TECT
MePUOINUECKOM 00BEKTaMU; B [I€pUO/IaX U Ipymnax.
Tabmuie u ctpoenne | opMupoBaHWE YMEHUN BOCTIPUHUMATD, XapakTepru3oBaTh rajJoreHbl Ha
UX aTOMOB. nH(OPMAIIHIO B CIOBECHOH, 00pa3HOH, OCHOBE X IOJIOKEHHUS B
CaoiicTna, CUMBOJIMYECKOH (hopMax, aHATM3UPOBATh | MEPUOAMYECKON TaOIUIEe 1
MOJIy4eHUE U 1 iepepabaThIBaTh MOTYICHHYIO OCOOEHHOCTSIX CTPOEHUS UX
MIPUMEHEHHE MH(OPMAIIHIO B COOTBETCTBUU C aTOMOB CBOMCTBA T'aJIOT€HOB
raJIor€HOB MOCTaBJICHHBIMU 3a/la4aMU, BbIICIIATh
OCHOBHOE COJIEPKaHHE POYUTAHHOTO
TEKCTa, HAXOJAUTh B HEM OTBETHI Ha
MIOCTAaBJIEHHBIE BOIPOCHI
18 Xnop. CsoiicTBa n PasBuTrEe MOHOJIOTHYECKON U 3HaTh XMMHUYECKHE CBOICTBA §13 ynp
MPUMEHEHHE XJIOpa. | JUAJOTUYECKON peur, yMEHHS BhIpaKaTh raJIOreHOB Ha MPUMEPE XJI0pa. 5,6,Tect
CBOM MBICJIA U CTIOCOOHOCTH BBICTYIIHBAaTh | OMHUCHIBATH CBOWCTBA BEIIECTB B
co0OeceHNKa, TOHUMATh €r0 TOUKY X0J1€ IEMOHCTPAIIMOHHBIX U
3peHusl, MPU3HABaTh MIPaBO JAPYTroro naboparopHbix onbIToB. [IpaBuiia
YyeJIoBeKa Ha MHOS MHEHME; noseeHus npu YC
19 XIIOpOBOIOPOA;: OBazieHue HaBbIKAMH OpraHU3alUU 3HaTh XUMHUYECKHE CBOMCTBA §14
MOJIy4eHUE U y4eOHOU AeSATEIIbHOCTH, TOCTAHOBKU COEIMHEHUH TaJOTeHOB Ha
CBOMCTBa LeJeH, TUIAHUPOBAaHUSI, CAMOKOHTPOJIS U MIpUMeEpe XJIOPOBOAOPOAA.
OIICHKH PEe3yJIbTaTOB cBOEH AesTenbHOCTH, | COOMI0IaTh TEXHUKY
YMEHUSMH MPEABUIETH BO3ZMOMXKHBIE 0€30MacHOCTH. YMETh NPUMEHSATh
pe3ynbTaThl CBOUX JACHCTBUM; 3HaHUS, YMEHUS U HABBIKU MIPU
[TpuobpereHue onpiTa CAaMOCTOSTEIHHOTO | BBIIIOJIHEHUH TPEHUPOBOYHBIX
MOWCKA, aHaTu3a U 0TOOpa HHPOpMAITUU yIOpaXHEHUW U 3aJaHUI.
Pa3Butre MoHoONOrN4YECKON U OnuceIBaTh CBOMCTBA BEILIECTB B
JTMAJIOTUYECKON peur, yMEHHS BbIpaXKaTh X0J1€ IEMOHCTPAIIMOHHBIX U
CBOM MBICJIA U CTIOCOOHOCTH BBICTYIIMBATH | TAOOPATOPHBIX OMBITOB
cobeceHUKa,
20 Consnas kucinota | OBiajieHHe HABBIKAMU OpTaHU3AIIN 3HaTh CBOMCTBA KJIACCOB § 15 yop
€€ COJIH y4eOHOU AeSITeIbHOCTH, TOCTAHOBKU HEOPraHMYECKUX COEIUHEHUMN. 2,3, TecT
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LICHCI>'I, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U

Pacrnio3HaBaTh OIBITHBIM myTeM

IIpakTuuec

OIICHKHU PE3YJIbTATOB CBOCH JIEATEILHOCTH, | pacTBOpa XJIOPHUIOB, OPOMHUJIOB, Kas paboTa
YMEHUSIMH TIPEIBUIETH BO3MOXKHBIE HMOIUJOB. YMETh MPUMEHSTh Ne3.
pe3yJbTaThl CBOUX JCHCTBHIA, 3HAHHUS, TTOJTydECHHBIC TTPH
M3y4eHuu TemMbl. OUCHIBATH
CBOMCTBA BEIIECTB B XOJIE
JEMOHCTPAIIMOHHBIX U
71a00pPaTOPHBIX OIBITOB
21 Ilpakmuueckasn OBnaieHue HaBbIKAMH OpraHU3aluU YMeTb oOpamatses ¢ TeTpaab
paooma Ne3. y4eOHOU AeSTEIIbHOCTH, TOCTAHOBKU XUMHUYECKON TTOCYI0M U
[Tonyuenue constHON | 1e€eH, TIIAaHUPOBAHUS, CAMOKOHTPOJIS U 71a00paTOPHBIM 000PYIOBAaHUEM,
KHCIIOTHI M U3YYCHHUE | OIICHKH PE3YJIbTaTOB CBOCH JACSATEIILHOCTH, | HCIIONIH30BATh IPUOOPETCHHBIE
€e CBOWCTB YMEHUSMH MPEABUIETH BO3MOKHBIE 3HAHUS U YMEHUS B JESATEIbHOCTH
pe3yabTaThl CBOUX JICHCTBUI; Y TIOBCEHEBHOM KM3HU IS
0e3omacHOTro 00paIeHus ¢
BEIICCTBAMH U MaTEpHUAaIaMHU.
Hcnonk3oBaTh mpuoOpeTeHHBIE
3HAHWUS U YMEHUS B IPAKTHICCKOU
JESITENBHOCTH U TTOBCETHEBHOM
YKU3HH C LIEIIbI0 0€30MacHOro
oOpallleHus C BelIeCTBaMU U
MarepuagaMy U SKOJIOTHYECKU
IPaMOTHOTO MOBEACHUS B
OKpY’KaroIleH cpeae
22 [Tonoxenue OBnazieHre HaBBIKAMHU OpPraHU3aAINN OOBACHATH 3aKOHOMEPHOCTH § 17 ynop 4,
KHCIIOPOJIa ¥ Cephl B | yueOHON ACSITEIbHOCTH, TOCTAHOBKHU W3MEHEHHS CBOMCTB KUCIOPOJa U | TE€CT
MepPUOINIECKON 1ese, IaHupoBaHUsI, CAMOKOHTPOJIS U CEpbI B rpyImax.

CHUCTEME XUMUYECKUX
3JIEMEHTOB, CTPOCHUE
HX aTOMOB.
Annotponusi cepsl

OLIEHKH PE3YJIbTATOB CBOEH JEATEIBHOCTH,
YMEHUSMH MPEABUIETH BO3MOXKHBIE
pe3yAbTaThl CBOUX JICHCTBUI;

Pa3BuTHe cnocoOHOCTH BBICIYIINBATH
co0eceHUKa, IOHUMATh €r0 TOUKY
3penus, DopmMupoBaHue yMeHH paboTaTh
B Irpynrne, npeacTaBjidTh U OTCTAaMBATb
CBOM B3TJISAbI U YOCKIICHUS, BECTH
JUCKYCCHIO.

XapakTepu30BaTh Ha OCHOBE MX
MTOJIOXKEHUS B TIEPUOANICCKOM
Ta0JIMIC ¥ OCOOCHHOCTSX
CTPOCHHMSI KX aTOMOB CBOMCTBA
KHMCJIOpO/ia U cepbl. 3HATh
AJUTOTPOITHBIE MOIU(PUKAIINH
cephl
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23 7 CaoiicTBa OBnaneHne HaBbIKaMU OpraHu3alun 3HaTh: QU3NUECKUe U §18 ymp 3,
MIPUMEHEHHE Cepbl y4eOHOM NesATENbHOCTH, TOCTAHOBKH XMMHUYECKHE CBOMCTBA U TECT
LieJel, IIIaHUPOBAaHMsI, CAMOKOHTPOJIS U IIpUMeHeHHe cepbl. ONMChIBaTh
OLIEHKH pe3yJIbTaTOB CBOEH JAESITENIbHOCTH, | CBOWCTBA BEUIECTB B XOJI€
YMEHMSAMM NPEABUIETH BO3MOKHBIE JEMOHCTPAIIMOHHBIX U
pe3y/bTaThl CBOUX JCHCTBUM; 71a00PaTOPHBIX OMBITOB
24 8 CepoBojopo. [Tornmanue paznuuuii TEOPETUUECKUMHU 3HaTh: 0COOEHHOCTH §19 ynop 2-
Cynbdunsi . MOJICJISIMU U peasibHBIMU 00bEKTaMU; BOCCTaHOBUTEJIbHBIX CBOMCTB 4, Tect
dopMupoOBaHUE YMEHUN BOCIPUHUMATb, CEpOBOJIOPOJIA, €TO 00JACTH
nH(OPMAIIHIO B CIIOBECHOH, 00pa3HOH, IIPUMEHEHHUS
CUMBOJIMUECKOH (hopMax, aHAIU3UPOBATh | YMETh JI0Ka3bIBaTh HAJINYNE
U miepepadaThiBaTh MOITYYESHHYIO Cyb(HI — HOHOB ONIBITHBIM
MH(POPMALIHIO B COOTBETCTBUM C yTeM.
MIOCTABJIEHHBIMHU 3a/1a4aMHU, BbIIEIATh
OCHOBHO€ COZIep>KaHUE POYUTAHHOI'O
TEKCTa, HAXOJUTh B HEM OTBETHI Ha
MIOCTaBJICHHBIE BONIPOCHI
25 9 Oxcun cepsl (IV). IlonnMaHue pa3nuuil TEOPETUYECKUMU YMeTb ONUCHIBaTh CBOMCTBA §20 ymp
CepHuCTast KUCIIOTa U | MOJIETISIMU M peaJIbHBIMU 00bEKTaMH; okcuaa cepsl (IV), cepaucroit 2,4,§ 21
€€ COJIH. DopMHUpPOBAaHUE YMEHUI BOCIIPUHUMATD, KHCJIOTBI U €€ COJIEN, OKCHJL CEPBI
nH(pOpPMaIIHIO B CJIOBECHOM, 00pa3HOH, (VI) u cepHOIi KHCTIOTHI U €€
CHUMBOJIMYECKON (hopMax, aHaIM3UpoBaTh | cojeil. Mcnonb3oBaTh
1 TiepepabaThIBaTh MOJYICHHYIO puoOpeTEeHHbIE 3HAHUS U
UH(POPMAIIHIO B COOTBETCTBUH C YMEHHMS B IPAKTUYECKOU
MIOCTaBJICHHBIMU 33Jja4aMH, BbIICIATh JEeSITEIbHOCTH U TIOBCEIHEBHON
OCHOBHO€ COZIEpKaHHE IPOUYUTAHHOI'O KHM3HH C 11eTbI0 0€30I1aCHOTO
TEKCTa, HAXOJIUTh B HEM OTBETHI HA o0palleHHs C BEIECTBAMU U
IIOCTABJIEHHBIE BOIIPOCHI MaTepHuaJaMyu U 3KOJOTMUECKH
IPaMOTHOTO IIOBEJICHUS B
OKpY’KaroIlleH cpeae
26 10 Oxcun cepst (V). OgnazieHre HaBBIKAMU OpTraHU3AIUN YMeTb NpUMEHSTh 3HaHUS, TETpaab

Cepnas kuciora u ee
COJIN.
[TpomexxyTounas
UTOTOBas aTTeCTalUs
B (hopme
KOHTPOJIbHOM paboThI

yqe6H0171 ACATCIBHOCTH, IIOCTAHOBKH
ueneﬁ, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U

OLCHKHU PC3YyJIbTATOB CBOCH ACATCIIBHOCTH,

YMEHHSIMU MPEIBUAETH BO3MOKHBIE
pe3yJbTaThl CBOUX EUCTBUN;

IIOJIY4YCHHBIC ITPHU U3YYCHUN TCM
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27 11 OxucnurenpHble Pa3BuTrie MOHONIOrNYECKON 1 3HaTh: 0COOEHHOCTH [TpakTuec
CBOWCTBa TAJIOTUYECKOW PeYH, YMEHUS BHIPAXKATh | OKHCIUTEIHHBIX CBOWCTB Kast paborta
KOHIIEHTPUPOBAHHON | CBOM MBICJIM U CIIOCOOHOCTH BBICIYIIMBATh | KOHLIEHTPUPOBAHHON CepHOM Ne4.
CepHOI KUCIIOTHI cobecemHuKa, MOHUMATh €r0 TOUKY KHCJIOTHI , 0071aCTH IPUMEHEHUS

3peHHsl, IPU3HABATH MPABO JAPYroro CepHOI KUCIOTHI . ONUCHIBATH

9eoBeKa Ha NHOE MHEHHUE, CBOWCTBA BEIIECTB B XOJIE

OcBoeHue IpUEMOB JIEHCTBHI B JEMOHCTPALMOHHBIX U

HECTaHJAPTHBIX CUTYalUAX, OBJIAJICHHUE 1a00paTOPHBIX OINBITOB

HBPUCTHUYECKUMH METOJIaMH PEILICHHS YMeTb J0Ka3bIBaTh HAIUYHE

npobeM; cynb(aT — MOHOB OTBITHBIM
yTeM

28 12 Ilpakmuueckan OBnazneHne HaBbIKaMH OpraHu3alnun YMeTtsb oOpamarbes ¢ §21 ynp
paboma N4, y4eOHOU AesITeIbHOCTH, TOCTAaHOBKU XUMHYECKOU MOCYA0M 1 2,5, Tect
Pemmenne 1eeH, MIIaHUPOBAHUS, CAMOKOHTPOJIS U 1a00paTOPHBIM 000PYIOBAHHEM,
HKCHEPUMEHTAJIBHBIX | OLIEHKU PE3yJIbTaTOB CBOEH EATEIbHOCTH, | UCIOJIb30BaTh IPHOOPETEHHBIE
3aja4 1o TeMe YMEHUSIMH TIPEJIBUICTh BO3MOXKHBIE 3HAHUS ¥ YMEHUS B JESATEILHOCTH
«Kucnopon u cepa» | pe3yabTaThl CBOUX ACHCTBUIL; Y TIOBCEIHEBHOM KU3HU JJIs
Pemenue pacueTHbIX 0e301acHOro oopaIieHus ¢
3ajad. BEIIECTBAMH U MaTepHaaMH.

Hcnonp3oBaTh npuoOpeTeHHBIE
3HaHUS ¥ YMEHUS B IPAKTHUECKOM
JeSITETLHOCTH Y TIOBCETHEBHOU
KH3HH C 1IeTbI0 0€30I1aCHOr0
oOpaleHus ¢ BEIeCTBAMH U
MaTepHallaMi U HKOJIOTHYECKU
IpPaMOTHOTO TIOBEJICHHS B
OKpY>Karollen cpene

29 13 ITonoxxenune azotau | [loHumaHue paznuuuii Mexay OOBACHATH 3aKOHOMEPHOCTH §23 ymp 2-
dbocdopa B TEOPETHUESCKUMHU MOJICIISIMH M PEaTbHBIMA | ©3MEHEHHS CBOMCTB a30Ta U 3
MEPUOTNIECKOM 00BEKTaAMU; ¢docdopa B rpymre.

CHCTEME XUMHYECKUX
3JIEMEHTOB, CTPOEHHUE
HX aTOMOB. A30T:
CBOICTBA U
MIPUMEHCHHE

®opmupoBaHHe yMEHHUI BOCIIPUHAMATB,
WH(OPMAIIHIO B CIOBECHOH, 00pa3HOMH,
CHMBOJIMUECKOH (popMax, aHAIN3UPOBATH
U iepepadaThIBaTh MOITYYCHHYIO
MH(OPMAIIHIO B COOTBETCTBHH C
MOCTABJICHHBIMU 3aJ1a4aMH, BbIIACIISTH
OCHOBHOE CO/Iep’KaHHe MPOYUTAHHOTO

XapakTepu30BaTh Ha OCHOBE HX
IIOJIOKEHUS B IIEPUOANYECKOMN
Tabyuie U 0COOEHHOCTSIX
CTPOEHUA UX aTOMOB CBOMCTBaA
aszora u ¢ocdopa. 3HaTh CBOKCTBA
1 001acTh MPUMEHEHUS a30Ta

22




TCKCTAa, HAXOAUTHh B HCM OTBCTHI Ha
IMOCTAaBJICHHBIC BOIIPOCHI U U3JI1araThb €ro;

30 15 AMMHaK. Pa3Butre MOHONOrM4YECKON U 3HaTh: pU3HUECKUEe U §24 tect
dusnyeckue u JMAJIOTHYECKOM peun, yMEHUS BbIpaXKaTh | XUMUYECKHUE CBOWCTBA aMMuaka, | [Ipaktudec
XUMHAYECKHE CBOM MBICJIA U CLIOCOOHOCTH BBICTYIIMBATh | €T0 MOJIy4Y€HUE U IPUMEHEHHE. Kas pabota
CBOIICTBA. co0eceTHUKa, TOHUMATh €r0 TOUKY OnuceiBaTh CBOWCTBA BellecTB B | Ne5
[lony4enue u 3peHMsl, IPU3HABATH MPABO APYroro XO0JI€ IEMOHCTPAIIMOHHBIX 1
IIPUMEHEHNE 4eJI0BEKAa HA THOE MHEHMUE; nabopatopHbIX onbITOB IIpaBuia
OcBoeHuE NMPUEMOB JICHCTBUH B noseaeHus npu YC
HECTaH/JAapPTHBIX CUTYallUsIX, OBJIaJICHHUE
HBPUCTUUECKUMH METOJaMH PEILCHUS
npobiem;
31 16 Ilpakmuueckasn OBnazneHre HaBbIKaMU OpraHu3alun YMmeTh 00paiaThes ¢ TETpaib
paooma Ne5 y4eOHOM eI TeTbHOCTH, TOCTAHOBKU XUMUYECKOHU NIOCY0M U
[Tonyuenue amMmmuaka | 1ejel, NJIaHUPOBAHUS, CAMOKOHTPOJIA U 71a00paTOpHBIM 000pPYIOBaHUEM,
U U3YYEHUE €T0 OLIEHKU Pe3yJbTaTOB CBOEH J1€ATEIILHOCTH, | MCIOJIb30BaTh IPHOOPETEHHBIE
CBOWCTB YMEHUSMU TIPEIBUIETH BO3MOKHBIE 3HAHUS ¥ YMEHUS B JIEATEILHOCTH
pe3yabTaThl CBOUX JIEHCTBHIA; Y TIOBCEIHEBHOM KU3HU JJIs
6e30macHOro oopalieHus ¢
BEIIECTBAMH U MaTepHaaMH.
Hcnonp3oBaTh npuoOpeTeHHbIE
3HaHUS U YMEHUS B IPAKTHUECKOM
JeSTEBHOCTH U MTOBCEIHEBHOMN
KHU3HH C 11eTbI0 0€3011aCHOTO
oOpareHus ¢ BEIECTBAMH U
MaTepuallaMi U HKOJIOTHUECKU
I'PaMOTHOTO NIOBEJICHUS B
OKpY>Karollen cpenie
32 17 Conu aMMOHUS OBnazieHre HaBBIKAMU CAMOCTOSITENIBHOTO | 3HATh: OCOOCHHOCTH XUMHUYECKUX | §26 yrip 4-
MpruoOpeTEeHNs HOBBIX 3HAHUH, CBOMCTB COJIEHi aMMOHMUSI. 5, TecT

OpraHu3aIuu Y4eOHOU NeATeNbHOCTH,
MOCTAHOBKH 11€JIeH, TUTAHUPOBAHMS,
CaMOKOHTPOJIA U OLICHKH PE3YyJIbTATOB
CBOEH IESITEILHOCTH, YMEHUSIMU
MPEABUIETH BOZMOXKHBIEC PE3YJIbTAThI
CBOMX JICUCTBUIA;

OnuceIBaTH CBOMCTBA BCIIIECCTB B
X0J1€ JIEMOHCTPAIMOHHBIX U
71a00PaTOPHBIX OTBITOB
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Pa3Butue crnocoOHOCTH BBICTYIINBAThH
co0OeceHNKa, TOHUMATh €r0 TOUKY
3peHHsl, IPU3HABATH MPABO JAPYroro
9eoBeKa Ha MHOE MHEHHUE,

33 18 A3OTHas KUCIIOTA. OBnasieHre HaBBIKAMU CAMOCTOSITENILHOTO | 3HATh: OCOOCHHOCTH BaJleHTHOCTH | §27 ymp 5,
CtpoeHue MOJIEKYIbL. | IPHOOPETEHNsI HOBBIX 3HAHUH, U CTETICHU OKUCIICHUS a30Ta B TEeCT
CaoiicTBa OpraHu3aluy yueOHO! JesTeIbHOCTH, A30THOM KHUCJIOTE,
pa30aBieHHON U MOCTaHOBKH IeJICH, TNITaHUPOBaHNUS, OKHCIJIUTEIILHBIX CBOMCTB a30THOM
KOHIICHTPUPOBAHHON | CAMOKOHTPOJIS M OIICHKH PE3YJIbTaTOB KHCJIOTBI, 00JIACTH €€
a30THOM KHCJIOTHI CBOECH IeATEIbHOCTH, YMEHUSIMH npuMeHeHus . OnuchIBaTh
CaoiicTBa MPEIBUIETH BO3MOKHBIE PE3YITbTATHI CBOWCTBA BEIIECTB B XOJI€
KOHILIEHTPUPOBAHHOW | CBOMX JEHCTBHH; JIE€MOHCTPAIIMOHHBIX U
A30THOM KUCJIOTHI. Pa3BuTHe cnocoOHOCTH BHICIYIINBATh 71a00paTOPHBIX OMBITOB

cobecelHMKa, TOHUMATh €r0 TOUKY
3pEeHMsI, IPU3HABATH MPABO APYroro
4eJ0BeKa Ha HHOE MHEHHUE;

34 19 Conu azoTHOM OBnazneHre HaBbIKaMH OpraHu3aluu Ha ocHoBe 3HaHmii 0 cBoiicTBax | §28 ymp 2-
KHCJIOTBL. A30THBIE y4eOHOH eI TeTbHOCTH, TOCTAHOBKH KJIaCCOB COEAMHEHUH YMETh 3
yIoOpeHusl. 1eleH, MIaHuPOBAHUS, CAMOKOHTPOJIS U 3aIMMChIBaTh CBOMCTBA COJICH

OLICHKH PE3yJIbTaTOB CBOCH NEATEIBHOCTH, | a30THOW KUCIOTH OnuChIBaTh

YMEHHSIMH MPEIBUICTH BO3MOXKHBIC CBOWCTBA BEILIECTB B XOJI€

Pe3yJIbTaThl CBOUX ACHCTBHH; JIE€MOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB. 3HATh
00J1aCTh IPUMEHEHHS a30THBIX
ynoopeHuit

35 19 docdop. OgnazieHre HaBBIKAMU OpraHU3AINN OOBACHATH 3aKOHOMEPHOCTH §29 ymp 3-
Annorponus y4eOHOH IS TeTbHOCTH, TOCTAHOBKH M3MEHEHUs CBOMCTB (ocdopa. 4, Tect

docdopa. CroiicTBa
docdopa

LIEJICH, INTAHUPOBAHUsA, CAMOKOHTPOJISI U
OLIEHKH PE3YJIbTATOB CBOEH JEATEIBHOCTH,
YMEHUSIMH MPEABUIECTD

BO3MOXHBIE PE3YJIbTATHl CBOUX JEHCTBUM;
[TproOpeTeHune onpiTa CAaMOCTOSITEIHHOTO
MOKCKa, aHalu3a U 0TOOpa HHPOpMAIIH
PaszBuTre MOHOJNIOTHYECKOI B
JIAAJIOTUYECKON PEYU, YMEHHUSI BBIPAXKATH

XapakTepHu3oBaTh UX Ha OCHOBE
MIOJIOKEHHS B IEPUOINIECKOIN
TabynIe U 0COOEHHOCTSIX
cTpoeHus atoma (ocdopa. 3HaTh
aJJIOTPOIIHbIE MOAUPUKALIUN

dbocdopa
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CBOM MBICJIA U CTIOCOOHOCTH BBICTYIIMBATh
cobeceqHUKa,

36 20 Oxcup pochopa (V). | OBnageHre HaBBIKAMU OPTaHU3AINH Ha ocHoBe 3HaHuii 0 CBOMCTBaX §30 ynop 2-
dochopHas KuciaoTa | yueOHOU NESITEIBHOCTH, TOCTAHOBKHU KJIACCOB COECIMHEHUN YMETh 4
U €€ COJIH. eI, TUTAaHUPOBAHWSI, CAMOKOHTPOJISI U 3aMMCHIBATh CBOWCTBA OKCHU]I
dochopHbie OIICHKHU PE3YJIbTATOB CBOCH JeaTeNbHOCTH, | Gocdopa (V), pochopHoit
yoOpeHusl. YMEHHSIMH TIPEIBUICTH BO3MOXKHBIC KHCIIOTHI 1 e¢ coieil. OnHChIBaTh
pe3yabTaThl CBOUX JICHUCTBUIA; CBOMCTBA BEIIECTB B XOJIE
JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB 3HATH
00J1acTh MPUMEHEHUS
dhochopHBIX yI1oOpeHmi
37 21 ITonosxenune [lonnmanue paznuuuil MEXITy OOBACHATH 3aKOHOMEPHOCTH §31
yTIepoaa ¥ KpEMHHUST | TEOPETUYCCKUMH MOJICIISIMHA U PEaTbHBIMU | U3MEHEHUs CBOMCTB yriepoja u
B MIEPHOANYECKON 00BEKTaMU; KpEMHHUS B TPYIIIIE.
cuctemMe xumMuiecknx | @opMupoBaHUEe YMEHHUH BOCIIPUHUMATb, XapakTepu30BaTh Ha OCHOBE MX
JJIEMEHTOB, CTPOCHHE | MH(OPMAIIUIO B CIOBECHOM, 00pa3HOMH, MOJIOXKEHUS B TIEPHOTNUECKON
WX aTOMOB. CHUMBOJIMUYECKOW (hopMax, aHAJIM3UPOBATh | TaOJIHIIE M OCOOCHHOCTSX
Annorponust 1 iepepabaThIBaTh MOTYYCHHYIO CTPOEHHS MX aTOMOB CBOMCTBa
yriepona WH(POPMAIIHIO B COOTBETCTBUH C yriepojaa u KpeMHusl 3HaTh
MOCTABIICHHBIMHU 3a/1a4aMH, BBIICIISATh AJUTOTPOITHBIE MOIUPUKALIUN
OCHOBHO€ COZIepaHHe MPOYUTAHHOTO yriepoaa
TEKCTa, HAXOJUTh B HEM OTBETHI HA
MIOCTABJICHHBIE BOIIPOCHI
38 22 XUMHYECKUE OBnasieHre HaBBIKAMH CAMOCTOSITEIILHOTO | 3HATh XMMUYECKHUE CBOKWCTBA §32 ynp 7,
CBOICTBa yriepoga. | IpUOOpETEHUS HOBBIX 3HAHMIA, yriaepoaa, 00JacTh MPUMEHEHHsSI | TEeCT
AncopOrus. OpraHu3aIuu Y4eOHOU IeATeIbHOCTH, sBJICHH ancopOomuu. OnuchBaTh

IMOCTAaHOBKH LI€JIEH, TUITAHUPOBAHUS,
CaMOKOHTPOJISI M OLIEHKU PE3yJIbTaTOB
CBOEH JCATEIBHOCTH, YMEHUAMU
IIPEIBUIIETH BO3MOKHBIE PE3YJIbTaThI
CBOHUX JICHUCTBHI;

PazButue cnocoOHOCTH BBICTYIINBATh
co0eceJHIKa, IOHUMATh €ro0 TOUKY

CBOMCTBA BEIIECTB B XOJIC
JIEMOHCTPAIMOHHBIX U
71a00PaTOPHBIX OTIBITOB.
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3pEeHHUs, IPU3HABATE IIPABO APYroro
YeJI0BEKa HA MHOE MHEHUE;

39 23 VYrapHslii ras : [lonnmanue pa3zanuuil TEOPETHUECKUMHU 3HaTh XMMHYECKHE CBOICTBA §33 Tect
CBOICTBA, MOJIEJISIMU U pealIbHbIMU 00bEKTaMU; rapHOTIO Tra3a Hu ero
¢buznonoruueckoe dopMHpOBaHNE YMEHUI BOCIIPUHUMATD, (u3nonoruueckoe aencTere
JefCTBHE Ha MH(OPMAIIHIO B CIIOBECHOH, 00pa3HOH, YMeTh HaX0IUTh 00BEM rasa 1o
OpraHu3M. CHUMBOJIMUECKON (hopMax, aHAIM3UPOBATh | U3BECTHOMY KOJHUYECTBY
U mepepadaThIBaTh MOITYYECHHYIO BELIECTBA (U IPOU3BOJIUTD
MH(POPMALIHIO B COOTBETCTBUH C o0OpaTHbIE BBIYUCICHUSA. Y METh
IIOCTABJIEHHBIMHU 3a/1a4yaMH, BBIIEIIATh OKa3bIBaTh NEPBYIO MIOMOILb IIPH
OCHOBHO€ CO/Iep>KaHUE MPOYUTAHHOIO OTpPABJICHUM YTrapHbIM I'a30M
TEKCTa, HAXOJUTh B HEM OTBETHI Ha
MIOCTaBJICHHBIE BONPOCHI U M3J1araTh €ro
40 24 VYranekucnsliii ras. OBnaneHne HaBbIKaMHU OpraHu3alnn 3HATh ONpEEIICHNE IOHATHS [TpakTuec
VYronbHas KUCIOTa U | y4eOHOMU AesITeIbHOCTH, TOCTAaHOBKU «OTHOCHUTEJbHAS MJIOTHOCTh Kas pabora
ee coinu. KpyroBopor | 1enei, miiaHupOBaHus, CAMOKOHTPOJIS U ra3zoB» Ne6
yriaepoja B IPUPOAE. | OLEHKHU pPe3yIbTaTOB CBOECH NEATENbHOCTH, | YMETb BHIYUCIATH
YMEHHSAMH NIPEABUIETH BO3MOKHBIE OTHOCHUTEJIBHYIO INIOTHOCTh
pe3yAbTaThl CBOUX JIEVCTBUIA; razoB. OnuchIBaTH CBOMCTBA
Pa3ButHe crnocoOHOCTH BBICTYIINBAThH BEILECTB B XO/I€
co0OeceHNKa, TOHUMATh €r0 TOUKY J€EMOHCTPAIIMOHHBIX U
3peHus, IpU3HaBaTh MIPaBO JPYroro 1a00paTOPHBIX OIBITOB
YyeJloBeKa Ha NTHOE MHEHHUE;
dopmupoBaHUe yMEHUI paboTaTh B
rpymnie, NpeicTaBIATh U OTCTauBaTh CBOU
B3IJIS1/1bI U YOXKACHHUS, BECTU AUCKYCCHIO.
41 25 Ilpakmuueckan OBnazneHne HaBbBIKaMHU OpraHu3alnu YMetsb oOpamarbes ¢ §34 ynp 3
paooma No6 y4eOHOH AeSATETHLHOCTH, TOCTAHOBKH XUMHYECKOW MOCYA0N 1 §35
ITonyuenue okcuna | Lenel, NJIaHUPOBAHUS, CAMOKOHTPOJIS U 1a00paTOPHBIM 000PYIOBaHUEM, | TETPaIb
yriepoaa (IV) u OLIEHKU Pe3yJbTaTOB CBOEH JI€ATEIIBHOCTH, | UCIOJIb30BaTh IPHUOOPETEHHBIE
U3Y4YEHHE €ro YMEHUSMH MPEABUIETH BO3MOKHBIE 3HAHMS U YMEHUS B JESATEIBHOCTH
CBOMCTB. pe3ynbTaThl CBOUX JACHCTBUN; Y TOBCETHEBHOW XKU3HM TS
Pacno3naBanue 0e301acHoOro oopaIieHus ¢
KapOOHATOB. BEILIECTBAMH U MaTepHalaMH.

Hcnonb30BaTh MpHOOPETEHHBIE
3HAHMA U YMEHHS B IIPAKTUYECKOI
JeSITETIHOCTH U TIOBCETHEBHOU
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JKU3HU C LIEJIbI0 0€30MMacHOro
oOpalieHus ¢ BENeCTBAMH U
MaTepHuagaMu U SKOJOTHUECKH
FpaMOTHOFO IIOBCACHUA B
OKpY>Karollen cpesie

42 26 Kpemuuii u ero Pa3BuTrie MOHONIOTMYECKON 1 3HATh CBOICTBA KPEMHUS U €TO §37, 38
coenuueHus. CTEKI0. | JUATOrMYECKON PEeYr, YMEHHUS BBIPAXKATH COCTMHEHUH, 001acTh ynp3, TecT
IlemeHT. CBOU MBICJIM ¥ CTIOCOOHOCTH BBICIYIIMBATh | MpUMEeHEHUs. ONUCHIBATh
cobeceTHUKA, TOHUMATh €r0 TOUKY CBOMCTBA BEILIECTB B XOJI€
3pEeHMs, IPU3HABATH MPABO JAPYroro JIEeMOHCTPAIIMOHHBIX U
4esioBeKa Ha MHOE MHEHHUE; 1a00paTOPHBIX OINBITOB
OcBoeHue MpueMoB JeCTBUM B
HECTaHJAPTHBIX CUTYalUAX, OBJIAJICHHUE
HBPUCTHUECKUMH METOJIAMH PEILICHHS
po0JieM;
43 27 O06o06menue o Teme | Pa3BuTHe MOHOJIOTHMUYECKON U YMeTh NpUMEHSTh 3HAHUS, TeTpaab
«Hemerannb» JAIOTUYECKOW peuH, YMEHUS BBIpDAKATh | YMEHUS M HABBIKH MIPH
CBOU MBICJIM U CTIOCOOHOCTH BBICTYIIMBATh | BHIOJHEHUN TPEHUPOBOYHBIX
co0eceHNKa, TOHUMATh €r0 TOUKY YIpaXKHEHUH U 3aJaHUI
3peHHs, IPU3HABATH MPABO JAPYroro
YeoBeKa Ha MHOE MHEHUE,
OcBoeHue MpueMoB AeHCTBUI B
HECTAHJAPTHBIX CUTYAIIHSX, OBJIAJICHHIE
HBPUCTHUECKUMH METOJIAMH PEILICHHS
po0JieM;
44 29 Kontpoabnasn OBnazieHue HaBbIKAMH OpraHU3alUN YMeTb MPUMEHATh 3HAHUS,
padora Ne2 o Teme | y4yeOHOI JesITEeTbHOCTH, TOCTAHOBKU IIOJIy4ECHHBIE IIPU U3YYECHUU TEM
«Hemerambny LeJsel, NJIaHUPOBaHUs, CAMOKOHTPOJIS U
OLIEHKHU PEe3yJIbTaTOB CBOEH JEATEIbHOCTH,
YMEHUSMHU NIPEIBUIETh BO3MOXKHbBIE
pe3yJAbTaThl CBOUX JICHCTBUI;
45 30 [Tonosxenune Pa3BuTre MoHONIOTMYECKOM 1 3HaTh 0COOEHHOCTU CTPOECHUS §39 ymp 5-
METaJIOB B JMAIOTHYECKON peun, yMEHUS BbIpaXKaTh | aTOMa MeTajljla, 3aKOHOMEpHOCcTU | 6, §42
MEPUOTNIECKOM CBOM MBICJIH ¥ CTIOCOOHOCTH BBICTYIIMBATh | H3MEHEHHUSI CBOWCTB METAJIIOB U

CHCTEME XMMHUYECKUX
anemenToB J[.1.
Menaeneena.

cobeceTHUKa, TOHUMATh €r0 TOUKY
3peHusi, MpU3HaBaTh MPaBO JPYroro
4eJIOBEKA HA MHOE MHEHMUE;

ux coenquuenuit B [ICXO JI.W.
MenpeneeBa, 0COOEHHOCTH
CTPOEHHS METAJUIOB KaK MPOCTHIX
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MerTammueckas
CBsI3b. OU3ndyecKue
CBOMCTBA METAJIJIOB.
CIuaBBI METAJIOB.

OcBoeHue MpUEMOB JEHCTBHI B
HECTAaHAAPTHBIX CUTyalluAX, OBJIaJICHUE
IBPUCTUYECKUMU METOJAMHU PEIICHUS
npoOeM;

BEIIECTB, PU3NIECKUE CBOWCTBA
METAIIO0B, cI1aBoB. OOBACHATE
3aBUCUMOCTh (PU3HUECKUX
CBOMCTB METAJJIOB OT MX
CTPOEHHUS

46 31 Haxoxnenune PasBuTre MOHOIOTHYECKOI U 3HaTh: (U3MUYECKUE CBOICTBA §40
METaJJIOB B MPUPOJE | AUAIOTHUYECKON peun, yMEHHUs BbIpaxaTh METaJJIOB, HAXOXKICHHE METaJJIOB
1 0011Me CTIoCOOBI UX | CBOM MBICIH U CIIOCOOHOCTH BBICIYIIMBATH | B IPUPOJIE, OOIINE CIIOCOOBI MX
MOJTyYEHUSI. co0eceHNKa, TOHUMATh €r0 TOUKY MOJIYYEHUSI.
3peHus, IpU3HaBaTh IIPaBO JPYroro Hcnonp3zoBaTh METON
YyeJloBeKa Ha NTHOE MHEHHUE; AJIEKTPOHHOTO OanaHca mpu
OcBoeHue MpUEMOB JEHCTBHI B YpPaBHUBAaHUU ypaBHEHHUS
HECTaHAAPTHBIX CUTYAlUSIX, OBJIAJCHHE XUMHUYECKHUX peaKIHii
3BPUCTUYECKUMHU METOJIAMHU PELLEHUS
po0JieM;
47 32 XuMuueckue OBnazneHne HaBBIKAMU CAMOCTOSATEIBHOIO | 3HaTh: XUMUYECKHE CBONCTBA §41 ynp 3
CBOMCTBA METAILIOB. puoOpeTeHrs HOBBIX 3HAHUH, METaJJIOB, KaK BOCCTAHOBUTEIICH,
Psn akTuBHOCTH OpraHu3aluy yueOHOH NesTeNbHOCTH, B3aMMOJEICTBUE METAJLIIOB C
(71eKTPOXUMHUYECKUH | TIOCTAHOBKY I1€JIeH, MJTAHUPOBAHUS, KHCIIOPOJIOM, HEMETalJIaMH,
P HATIPSKEHU ) CaMOKOHTPOJISI ¥ OLIEHKH PE3YyIbTaTOB BO/10i1. OcoOeHHOCTH
METaJJIOB CBOEH J1eATENbHOCTH, YMEHUSIMHU B3aUMOJICHCTBUS METAJUIOB C
IIPEIBUIETH BO3MOKHBIE PE3YIBTAThI pacTBOpaMu KUCJIOT U COJEH.
CBOMX JIEWCTBHIA; Hcnonp3oBaTe TaOIAIIEL
PazButue crnocoOHOCTH BBICTYIINBAThH pPacTBOPUMOCTH U psizia
co0eceHNKA, TOHUMATh €r0 TOUKY HaMpPsHKEHUH METaJIOB JIst
3peHus, IpU3HaBaTh [IPaBO JPYroro IIPOrHO3UPOBAHUS UX CBOICTB
YyeJIoBeKa Ha MHOE MHEHHE;
48 33 [lenounsie Metamisl: | OBIaeHNEe HABBIKAMU OpTaHU3AIII 3HaTh: CTPOEHHE aTOMOB §43 ynop 5-
HaX0XJ/ICHUE B y4eOHOM eI TeTbHOCTH, TOCTAHOBKU LIEJIOYHBIX METAJJIOB, 6

pUpoIe,
busnueckue u
XUMHUYECKUE
CBOICTBa

LeJeH, TUIAHUPOBAaHUSI, CAMOKOHTPOJIA U
OLICHKHU PE3YJIbTATOB CBOEH EATEIBHOCTH,
YMEHUSIMHU NPEABUIETH BOZMOMXKHBIE
pe3yJAbTaThl CBOUX JICHCTBHIA;

Pa3BuTHe cnocoOHOCTH BHICIYIINBATH
co0eceHUKa, IOHUMATh €r0 TOUKY
3peHHsl, PU3HABATh IPABO IPYroro
4eJIOBEKa HA MHOE MHEHHUE;

(bU3MYecKrue U XUMUYECKUE
CBOMCTBA IIEJIOYHBIX METAJIJIOB
KaK MPOCTHIX BEIIECTB B TUIAHE
CPaBHHUTEIHLHOU XapaKTCPUCTHKHU.
OnuceIBaTh CBOMCTBA U3y4aeMBbIX
BEILIECTB HA OCHOBE HAOJIIOICHHS
3a MX MPEBpaIICHUIMHA
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dopmupoBaHUe yMeHUI paboTaTh B
rpyIIe, IPeACTABISATh U OTCTauBATh CBOU
B3IJIS1/1bI U YOKACHHUS, BECTU AUCKYCCHIO.

49 34 Oxcuasl 1 PasBuTre MOHOIOTHYECKOI U CpaBHHMBaATh OTHOLIEHUE §43,
TUAPOKCHIBI JTNAJIOTUYECKON peur, yMEHHS BhIpaXKaTh n3y4aeMbIX MeTaIoB. OKCUIIOB U | TETPab
IIEJIOYHBIX METAJJIOB. | CBOM MBICIIH U CIOCOOHOCTH BBICTYIIMBATH | TUAPOKCUIOB K BOJIE. 3HATh
[Ipumenenue cobecenHUKa, TOHUMATh €T0 TOUKY CBOMCTBA KJIACCOB COEOUHEHNN U
LIEJIOYHBIX METAJUIOB | 3pEHHUsI, IPU3HABAThH IPABO JIPYroro YMETh OCYHIECTBIISATh
yeJoBeKa Ha HHOE MHCHHE, MpEBpAIICHUS.
OcBoeHue MpueMoB JCCTBUM B
HECTaHJAPTHBIX CUTYaIUSX, OBJIAICHUE
3BPUCTUYECKUMH METOJAMHU PEIICHUS
npobJieM
50 35 [Ilenouno3emenbHble | OBlIaJ€HUE HABBIKAMU OpraHU3alu1 3HaTh: CTPOEHUE ATOMOB §44 ymp 3-
MeTaJlIbI. y4eOHOM JeATETbHOCTH, TOCTAHOBKH MEJTIOYHO3EeMEIBLHBIX METAJIJIOB, 4, §45
Haxoxnenue B Lesel, TUIAHUPOBAaHUSI, CAMOKOHTPOJIA U (bu3nyuecKne U XUMUYECKUE
npupoze. Kanbiuil 1 | OLIEHKH PE3YyJIbTaTOB CBOEH AEATEIBHOCTH, | CBOMCTBA IIEJIOYHO3EMEBHBIX
€ro COCIMHCHHS. YMEHUSIMHU MPEABUIETH BOZMOKHBIE METAJIJIOB KaK MPOCTHIX BELIECTB
’KecTkocTh BOJIBI U pe3yAbTaThl CBOUX JIEVCTBUIA; B IUIAHE CPABHUTEIBHON
CIIOCOOKI €€ XapakTepucTUku. ONUChIBaTh
YCTpaHECHUS CBOMCTBA M3y4aeMbIX BEIIECTB HA
OCHOBE HAOJIIOACHHUS 3a UX
npeBparieHussMu. CpaBHUBATh
OTHOLIEHUE U3yYaeMbIX
MeTawioB. OKCUIOB U
TUAPOKCHUIOB K BOJI€. 3HATh
CBOMCTBA KJIACCOB COEIUHEHNN U
YMETh OCYLIECTBIISATh
MPEBPAIICHUS.
51 36 AJIOMUHUH. OBnaieHuEe HaBbIKAMH OpraHU3aluN 3HaTh: CTPOECHHUE aTOMa §46
Haxoxnenue B y4eOHOU ACSATEIIEHOCTH, TOCTAHOBKU ATFOMUHMS, (PU3UIEeCcKUe U ynp5,8,
npupoae. CoiicTBa 1IeJIeH, IIIaHUPOBAHHUS, CAMOKOHTPOJISI XHMHYECKHE CBOMCTBA aJTIOMUHHUS | TECT

AJIFOMHUHUA

OLIEHKHU PEe3yJIbTaTOB CBOEH JIEATEIBHOCTH,
YMEHUSMH NIPEIBUJIETh BO3MOXKHbBIE
pe3yJAbTaThl CBOUX JICHCTBUI;
[IpuoOpeTeHue onbITa CaMOCTOATEIBHOTO
MIOMCKA, aHaJIN3a M 0TO0pa HH(OpMAITHH

KaK IIPOCTOr0 BELIECTBA B ILIAHE
CPABHUTEIBbHON XapaKTEPUCTHUKHU.
OnuceiBaTh CBOMCTBA U3y4aeMbIX
BEIIIECTB Ha OCHOBE HAOJIIOJICHUS
3a MX IIPEBPALICHUSIMU.
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PaszBuTre MOHOJIOTHYECKON U
JIAAJIOTUYECKON PEYr, YMEHHUS BBIPAXKATH
CBOM MBICJIA U CTIOCOOHOCTH BBICITYIIMBATH
cobeceqHUKa,

CpaBHHMBaATh OTHOLIEHUE
HU3y4aeMbIX MeTauioB. OKCUI0B U
TUAPOKCHUIOB K BOJI€. 3HATh
CBOMCTBA KJIACCOB COSTMHESHUN U
YMETh OCYUIECTBIATh
npeBpaieHusi. AMQOTEpHOCTh

52 37 AmpoTepHOCTD OBnasieHre HaBBIKAMHU OpraHU3aINN OrnuceIBaTh CBOMCTBA U3ydaeMbIX | § 47 ymp
OKCHJIa U THIPOKCH/IA | YI4EeOHOH NeaTeTbHOCTH, TOCTAHOBKU BEIIIECTB Ha OCHOBE HaOmoaeHus | 3,5
ATIOMUHMUSL. 1ese, IaHupOBaHMsI, CAMOKOHTPOJISL U 3a UX MpeBpallleHUsIMU.
OILICHKHU PE3YJIbTATOB CBOEH JeATeNbHOCTH, | CpaBHUBATh OTHOILICHUE
YMEHUSMH TMPEABUIETH BO3MOKHBIE n3y4aeMbIXx MeTaioB. OKCUIOB U
pe3yAbTaThl CBOUX JICHCTBUI; TUAPOKCHUIOB K BOJI€. 3HATh
CBOICTBA KJIACCOB COCAUHEHUI 1
YMETh OCYIIECTBIISATh
npeBpaieHusi. AMQOTEpHOCTh
53 38 Keneso. PaszBuTre MOHOJIOTHYECKON U 3HaTh: CTPOEHHUE aTOMa KeJe3a, §48, Tect
Haxoxnenue B JTNAJIOTUYECKON peur, yMEHHS BhIpaXKaTh (u3HUecKre U XUMUICCKUE
npupozae. CoricTBa CBOM MBICJIA U CTIOCOOHOCTH BBICITYIIIMBATh | CBOMCTBA jKelie3a KaK MPOCTOTr0
xKeresa. cobeceTHNKa, TOHUMATh €T0 TOUKY BEIIIECTBA B IJIAHE CPABHUTEIb-
3peHusi, MPU3HABATh MIPABO JPYTrOTO HOM xapakTepucTuku. ONHCHIBATh
YeJI0BEKa HA MHOE MHEHHUE; CBOMCTBA M3y4aeMbIX BEIIECTB HA
OcBoeHue MpueMoB AeCTBUM B OCHOBE HaOIIOIEHUS 32 UX
HECTaHJIAPTHBIX CUTYaIHsIX, OBIAICHUE MIPEBPAIICHUSIMHU.
IBPUCTHYECKUMHU METOJIAMHU PEIICHUS
po0JieM;
54 39 Coenunenus xene3a. | PazBurre MOHOJIOTHYECKON U OmnuceiBaTh cBOMCTBA 3ydaeMbix | [Ipaktuuec
JTUAIOTHYECKOMN pedr, YMEHHS BBIPAKATh BEIIIECTB HA OCHOBE HAOMIOICHUsT | Kasi paboTa
CBOM MBICJIA U CTIOCOOHOCTH BBICITYIIMBATH | 3@ UX IMPEBPAIICHUSIMH. Ne7

cobeceHNKa, TOHUMATh €r0 TOUKY
3peHHsl, MPU3HABATH IIPABO IPYroro
YyeJ0BeKa Ha MHOE MHEHUE;

OcBoeHuE NMPUEMOB JICHCTBUI B
HECTaH/JIAPTHBIX CUTYAIUSX, OBJIA/ICHHC
IBPUCTUYCCKUMH METOJIAMHU PEIICHHMS
npooiem;

CpaBHUBATbh OTHOILIEHUE
HU3ydaeMbIx MeTauioB. OKCUA0B U
TUAPOKCHUIOB K BOJI€. 3HATh
CBOMCTBA KJIaCCOB COCMHCHUM 1
YMETh OCYIIECTBISATh
MpeBpaIieHusl. YMETh OOBICHSITh
M3MEHEHHE CBOMCTB COCIMHECHHUN
JKeJie3a, 3HaTh NPUYUHY ITOTO
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55 40 Ilpakmuueckas OBnaneHne HaBbIKaMU OpraHu3alun Ymetsb oOpamarbes ¢ §49 ymp 3-
paooma Ne7 y4eOHOM NesATENbHOCTH, TOCTAHOBKH XUMHUYECKON TOCYI0N 1 4, Tect
Pymenue 1esel, MIaHUPOBaHUS, CAMOKOHTPOJIS U 71a00paTOPHBIM 000PYIOBAHUEM,
AKCIIEPUMEHTAJIBHBIX | OIIEHKU PE3yJIbTATOB CBOEH JIEATEIBHOCTH, | UCIIOJIB30BaTh MPHOOPETCHHBIC
3a7a4 10 TeME « YMEHUSIMH TIPE/IBUIETh BO3MOXKHBIE 3HAHUS ¥ YMEHUS B IEATEILHOCTH
Mertaiuibel 1 ux pe3yAbTaThl CBOUX JICVCTBUIA; Y MMOBCEIHEBHOM JKM3HU IS
COCIMHEHUS» 6e301acHoOro ooparieHus ¢
BEIIECTBAMU U MaTepHalaMH.
Hcnonb30BaTh NpHOOPETEHHBIE
3HaHUS ¥ YMEHUS B IPAKTHUECKOM
JeSITETLHOCTH U TIOBCETHEBHOM
AKH3HH C 11eJIbI0 0€30I1aCHOTO
oOpallleHus C BeIeCTBAMU U
MaTepuallaMi U HKOJIOTHUECKU
IpaMOTHOTO TIOBEJICHUS B
OKpY’Kalollen cpene
56 41 [Toxarorosxka K PasBuTre MOHOJIOrMYECKOI U 3HaTh OCOOECHHOCTH CTPOCHUS TeTpaab
KOHTPOJILHOHM paboTe | AMAJOTHYECKON peyH, yMEHUS BBIpaXKaTh | aTOMa MeTajlia, 3aKOHOMEPHOCTH
3 1o Teme CBOU MBICJIM U CIIOCOOHOCTH BBICIYIIMBATh | U3MEHEHUs CBOWCTB METAJJIOB U
«Meramns» co0OeceHNKa, IOHUMATh €r0 TOUKY ux coequnenuit B [ICXD JI.H.
3peHMsl, IPU3HABATH MPABO JAPYroro MenneneeBa, 001Me crnocoob!
YeoBeKa Ha MHOE MHEHHUE, MOJTy4YEeHHUSI METAJUIOB. YMETh
OcBoeHue MpueMoB JIeHCTBUI B OCYILECTBIIATH LIETIOYKU
HECTAHJAPTHBIX CUTYAIHSX, OBJIAJICHHIE XAMHAYECKHX TPEBPALICHUN Ha
HBPUCTUYECKUMHU METOJIaMH PEILCHUS OCHOBE XMMHUYECKHX CBOHCTB
mpo0ieM; METAJIJIOB M UX COCTMHCHUH.
Pemiate pacueTHble 331241 110
YpaBHEHHSM XUMHUYECKHX
PEaKIHii. ONBITHBIM IyTEM
OIpeNeNATh Ka4eCTBEHHBIN
COCTaB BEILECTB
S7 42 Ilonroroska k PasBuTre MOHOJIOrHYECKON U 3HaTh 0COOEHHOCTH CTPOCHUS TeTpaab

KOHTPOJbHOM
pabore3 1o Teme
«MeTamibby

JMAJIOTUYECKOM peun, yMEHUs BbIpaKaTh
CBOM MBICJIM ¥ CLIOCOOHOCTH BBICITYIINBATh
cobeceIHUKa, TOHUMATh €r0 TOUKY
3peHusi, NpU3HaBaTh [IPaBO JPYroro
4eJI0BeKa Ha MHOE MHEHHUE;

aToMa MeTajlia, 3aKOHOMEPHOCTH
M3MEHEHHUA CBOMCTB METAIIJIOB 1
nx coequnenuit B [ICXD JI.W.
Menneneena, oOMye CrrocoObl
MIOJIYYEHHUSI METAJJIOB. YMETh
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OcBoeHue MpUEMOB JEHCTBHI B
HECTAaHAAPTHBIX CUTyalluAX, OBJIaJICHUE
IBPUCTUYECKUMU METOJAMHU PEIICHUS
npoOeM;

OCYILECTBIATDH LIETIOYKHU
XUMHYECKUX MPEBPAIICHUIN Ha
OCHOBE XMMUUYECKUX CBONCTB
METAJIOB M X COEIMHEHUH.
Pemate pacueTHble 3a1aun 1o
YPaBHEHUSAM XUMUYECKUX
PEaKLHUIA. ONBITHBIM ITyTEM
ONpeAesaTh KaUeCTBEHHBIN
COCTaB BEIIECTB

58 43 KonTpoabsnas OBnazneHne HaBbIKaMH OpraHu3alnuu YMeTh NpUMEHATH 3HAHUS,
pa6ora Ne 3 o reme | ydeOHOH AEATEIHLHOCTH, TOCTAHOBKH MOJy4YCHHBIE MPU U3YYEHUH TEM
«Merans» LeJIeH, TUIAHUPOBAaHUsL, CAMOKOHTPOJIA U

OLIEHKHU PEe3yJIbTaTOB CBOEH 1E€ATEIbHOCTH,
YMEHUSIMH TIPEIBUJETh BO3MOKHBIE
pe3yJabTaThl CBOMX JICUCTBUI;

59 1 Opranunueckas DopMHUpPOBaHUE YMEHUI BOCIIPUHUMATD, Hmetsb nousTHE 00 §51,52
XAMUSL. MH(OPMAIIHIO B CIIOBECHOH, 00pa3HOH, 0COOEHHOCTSIX OPraHUYEeCKUX
YT1IeBOI0pOIBL. CHUMBOJIMYECKOU (popMax, aHaJIM3UPOBATh | BEILECTBAX, UX KJIACCU(PHUKAIIHH,

2 [Ipenenbuble ( 1 niepepabaThIBaTh MOIYYCHHYIO 0COOEHHOCTSIX CTPOEHUS Ha

60 HACBHIIIEHHBIE) UH(OPMAIIHIO B COOTBETCTBUH C IIPUMEPE AIKaHOB

YTIE€BOIOPOIBI. MOCTaBJICHHBIMU 3aJ[a9aMH, BBIIEIATh
OCHOBHOE CO/Iep>KaHUE POYUTAHHOT'O
TEKCTa, HAXOJIUTh B HEM OTBETHI HA
MIOCTaBJICHHBIEC BONIPOCHI U M3JIaraTh €ro;

61 3 Henpenensusie PasButne MOHOIOrH4ECKON U Nwmets nousatue 06 ocodeHHocTsx | §53 ymp 4-
(HEeHaCBILICHHBIE ) JMAJIOTUYECKOM peun, yMEHUS BbIpaXKaTh | HENMpeAeIbHbIX YIIIEBOJIOPOJIOB, 5§54
YTJIIE€BOIOPOBI. CBOU MBICJIH ¥ CTIOCOOHOCTH BBICTYIIMBATh | JIBOHHAS CBSA3b, CBOWCTBA.

cobeceTHMKa, TOHUMATh €r0 TOUKY
3pEeHMs, TPU3HABATH MPABO APYroro
YesoBeKa Ha MHOE MHEHHUE;

OcBoeHue MprUeMoB JeHCTBHI B
HECTaHJAPTHBIX CUTYalUAX, OBJIAJICHHUE
OBPUCTUYCCKHUMHU METOJaMU PCIICHUSA
npobiem;

Ob6nacte NpUMeHEeHus
yIJI€BOJIOPOOB
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62 [IpousBoaHbIE OBnazieHne HaBBIKAMH CaMOCTOSTENLHOTO | VMeTh MoHsATHE O MpeleNbHbIX §55, Tect
YTJIEBOIOPOIOB. puoOpeTeHNs HOBBIX 3HAHUH, OJTHOATOMHBIX CITUPTaX HA
Couprsl. OpraHHu3aIuH Y4eOHOM JesTENbHOCTH, MpUMeEpE METAHOJIA U ATAHOJIA

MTOCTAaHOBKH I1eJIeH, TUTAHUPOBAHUS, TPEXaTOMHBIN CIUPT — TJIUILIEPHH.
CaMOKOHTPOJISI U OLIEHKU PE3YJIbTATOB Hcnonk3oBaTh mprOOpeTEHHBIC
CBOEH JEATEIHHOCTH, YMEHUSIMU 3HAHUS U YMEHHSI B IPAKTUUECKON
MIPEABUIETH BOZMOXKHBIE PE3YIIbTAThI NeATeNIbHOCTH U TIOBCEIHEBHOM
CBOUX JICHCTBHH; SKU3HHU C IEeJIBI0 0€30IacHOro
Pa3BuTHE cioCOOHOCTH BHICIYIIINBATH oOpallieHus ¢ BEIIeCTBAMU U
co0eceHNKa, TOHUMATh €r0 TOUKY MaTepHuagaMu U 9KOJOTHUYECKH
3peHusl, MPU3HABATh MPABO JIPYroro rPaMOTHOTIO MOBEJICHUS B
YeJIoBeKa Ha THOE MHEHHE; OKpYXKaroleu cpene

63 KapGonogsie Pa3Butre MoHONIOTHYECKOH 1 Nmets mousaTHE 00 §56 ynp 6
KUCJIOTHL. CIIOXKHBIE | TUATOTUYECKON peur, yMEHHS BhIpaXKaTh OJIHOOCHOBHBIX MTPEICIIbHBIX
3¢upsl. JKupsl. CBOM MBICJIA U CIOCOOHOCTH BBICITYIIMBAThH | KAPOOHOBBIX KHCIOTAX Ha

co0eceHNKa, IOHUMATh €r0 TOUKY IIpUMeEpE YKCYC HOM KUCIIOTHI. Ee

3peHusi, MPU3HABATh MIPABO JPYroro CBOICTBA U MPUMEHEHUE

YeJI0BEKa Ha NHOE MHEHUE; B3anMopeiicTBue ykCycHOM

OcBoeHue NpueMoB ACCTBUN B KHCIIOTHI C STUJIOBBIM CIIUPTOM.

HECTaHJIAPTHBIX CUTYalIUSIX, OBJIAJICHHE Peakmwmst arepudukanum, ee

IBPUCTUYECKUMHU METOJIAMHU PEIICHUS 00paTHUMOCTb.

npooiem; Crpoenne CI0XHBIX 3(UpoB
Crnosxubie 3¢upbl B IpUpoaIe
Kupsl kak ciosxkHbIe Y3UPBI
TPEXaTOMHOI'O CIIUPTA TJIMLEPUHA
U KUPHBIX KUCIOT. YMETh
M0JIb30BATHCA JIONOJHUTEIbHBIMU
HWCTOYHUKAMH JJISI TIOITOTOBKHU
KpaTKUX OTBETOB. | '0OTOBUTH
[IPEe3EHTAIMH 110 TEME

64 VrieBoanl Pa3Butie MOHOJIOTHYECKON U [Tonsitue 06 yrneBogax. ['moko3sa, | §57

JIMAJIOTUYECKON peUr, YMEHUS BbIPAKaTh
CBOM MBICJIH ¥ CITOCOOHOCTH BBICITYIIIHBATH
co0eceHUKa, IOHUMATh €r0 TOUKY
3peHusi, MPU3HABATh MPABO JAPYTOro
YeJI0BeKa Ha MHOE MHEHHUE,

€€ CBOMCTBA U 3HAYCHHUE.
[Tonucaxapa, ux 6uoaoruUecKast
poib. YMETH MOJb30BATHCS
JOTIOTHUTEIbHBIMU UCTOYHUKAMU
AJIA TIOATOTOBKH KPATKUX

33




OcBoeHue MpUEMOB JEHCTBHI B
HECTAaHAAPTHBIX CUTyalluAX, OBJIaJICHUE
9BPUCTUYECKUMU METOJAMHU PELICHUS
npo0JeM;

OTBETOB. ' 0TOBUTH MMpe3cHTalnun
10 TEMEC

65 7 AMMHOKHUCIIOTHI. OBnazeHne HaBBIKAMH OpraHU3aliN AM(pOTEpHOCTh AMUHOKHUCIOT: UX | §58
66 8 benxu [lomumepsr. y4eOHOM eI TeTbHOCTH, TOCTAHOBKU B3aUMOJICHCTBUE C KUCIOTAMH U
LeJeH, IIIAHUPOBAHMSL, CAMOKOHTPOJIS U niesioyaMu. buosornyeckoe
OLIEHKH pe3yJIbTaTOB CBOEH JAESATENBHOCTH, | 3HAUEHHE aMUHOKUCIOT. benku
YMEHHAMM MPEABUIETH BO3MOKHBIE KAK MPOAYKTBI PEaKLUU
pe3yabTaThl CBOMX JECHCTBHI; MOJINKOHAEHCAIIUA AMUHOKHUCIIOT.
[TpunoOpetenune onbita camoctositenbHoro | [lemrumnast cBsa3b. CocTaB u
MIOUCKa, aHaJM3a U 0TOopa nHpOpMaIH cTpoeHue OenkoB. PacrioznaBanue
Pa3BuTtrie MOHOJIOTMYECKON 1 6enkoB. buonornyeckas poib
JUAJIOTMYECKOM pedr, yMEHHS BBIPAKATh 0enKoB
CBOU MBICJIM U CIIOCOOHOCTH BBICITYIIMBATh
cobeceHUKa,
67 9 Oo6o6maromuii ypok | OBnazeHHe HaBbIKAMU OpraHU3alMU YMeTh NpUMEHSTh NOJTy4YeHHbIE TETpaib
10 TEME : y4eOHOM eI TeTbHOCTH, TOCTAHOBKU 3HAHMA NIPU U3YYECHUH TEMBI.
«Baxneiiue e, IaHupoBaHMsI, CAMOKOHTPOJIS U YMeTh NpuMeHSTh 3HaHUS,
OpraHMYECKHe OLIEHKH pE3yJIbTaTOB CBOEH AESITEIBHOCTH, | YMEHUS M HABBIKU IIPU
COEJIMHEHUS YMEHUSIMH NMPEABUAECTh BOZMOKHbBIE BBITIOJTHEHUH TPEHUPOBOYHBIX
pe3ynbTaThl CBOUX ACHUCTBUM; YIPa)KHEHUH U 3a1aHUI YMETh
T10JIb30BATHCS JOTIOJHUTEIbHBIMU
HCTOYHUKAMU JJIs1 TOATOTOBKU
KpaTKHX OTBETOB. ['0TOBUTH
IIPE3EHTALMH 110 TEME
68 Hrorosasn OBnazneHne HaBbBIKaMHU OpraHu3alnu YMeTh NpUMEHSATH 3HAHUS,
NPOMeEKYTOUYHAasI y4eOHOM eATeTbHOCTH, IOCTAHOBKH MIOJIy4YEHHBIE ITPU U3YyYCHUH TEM

arrecranus B hopme
KOHTPOJILHOH paboThI

Lesnei, TUIAaHUPOBAHUSI, CAMOKOHTPOJIS U
OLICHKH PEe3yJIbTaTOB CBOEH AESITENbHOCTH,
YMEHUSIMU MPEABUIETH BOZMOXKHBIC
pe3yJabTaThl CBOMX JICUCTBUI;
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