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1.IMosicHuuTENLHAA 3aNIUCKA

Pabouas nporpamma no npeaMery « Xumus» pazpabortana i ydyammxcs 9 kiacca u
COCTaBJIEHA HA OCHOBE:

1. ®enepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHJapTa OCHOBHOTO O0ILIEro
oOpa3oBaHus (YTBEpXKACH MpUKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot «17» nekadpst 2010 r. Ne1897), (B pen. [IpukazoB MunucrepcTsa
oOpa3oBanus 1 Hayku PO ot 29.12.2014 N 1644 u ot 31.12.2015 r. Ne 1577);

2. C yueToM OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopasoBanus MbOY
OOII N2

3a ocHOBY pabodeii mporpamMMebl B3siTa MporpamMma Kypca XUMuH Juist 9 kiiacca
0011e00pa30BaTeIbHBIX YIPEKJACHUN, OIMyOIuKOBaHHAs N3aaTelbcTBOM «IIpocBenienne» B 2013
roay (COopHUK IporpaMM Kypca XMMHUH K yueOHHKaM XxuMuu aBTopoB I'.E. PyasuTtuca,

@O.I'. Denpamana ais 8-9 kiaccos).

Onucanue mecma yuedonozo npeomema «Xumus» 6 yueOHOM niane

OcoOeHHOCTD ITpeIMeTa XUMUU B TOM, YTO OH HOSIBJIIETCS IOCIEAHUM B PSAY €CTECTBEHHO-
HAyYHBIX JUCLUIUINH, TOCKOJBKY /Il €10 OCBOSHUS IIKOJIbHUKHU JO0KHBI 00J1a7aTh HE TOJIBKO
OTIpe/IeNIEHHBIM 3aI1acoM MpPeABapUTEIbHBIX €CTECTBEHHO-HAYUYHbBIX 3HAHUM, HO U JOCTATOYHO
XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHHEM.

B coorBercTBum ¢ yueOHbM muianom MBOY OOII N2 Ha u3ydyeHne Xxumuu B 9 kiacce

OTBOJHNTCS 2 yaca B HeJlelnro, 68 4acoB B o

Llenu obyuenus c yuemom cneyuguku yueonozo npeomema
OCHOBHBIE yenu N3yUeHUs XUMUHU HaIlPaBJICHBI:

®HA 0cGoeHUe BadCHENUUX 3HaAHUL 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX
XUMHUU, XUMUYECKON CHMBOJIHKE;

®Ha 08/1a0€eHUe YMeERUAMU Ha6J'IIO}IaTB XUMHNYECCKUC SABJICHUA, IPOBOJNUTD



XUMHUYECKHH SKCIIEPUMEHT, IPOU3BOJUTH PACYETHI HA OCHOBE XUMUYECKHUX (POpPMYIT

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUH;

®Ha paszeumue TI03HABATEIbHBIX MUHTEPECOB U UHTEIUIEKTYaIbHBIX

CHOCOOHOCTEH B Ipolecce MPOBEIeHUSI XUMHUYECKOT0 HKCIIEPUMEHTA, CAMOCTOSITEIbHOTIO
nproOpeTeHNs 3HAaHUH B COOTBETCTBUU C BOSHUKAIOLIMMHU KU3HEHHBIMU

MOTPEOHOCTSAMH,

®HA BoCnUMaHnue OTHOUICHUS K XUMUU KaK K OJJHOMY U3 (yHIaMEHTaJIbHBIX

KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IIeueI0BEeYECKOM KyIbTypHI;

®HA npuUMeHeHUe NOIYYEHHbIX 3HAHUU U YMeHull 11 6e3011acCHOTr0

MCIIOJIb30BaHUs BELIECTB U MAaTEPUAJIOB B OBITY, CEILCKOM XO034HCTBE U HA IIPOU3BOJICTBE,
pelIeHNs IPaKTUYECKUX 3a/]1a4 B IOBCEHEBHOM )KU3HU, IPEAYIPEKICHUS SIBICHUM,
HAHOCAILIUX Bpe 3/J0POBbIO UEIOBEKA U OKPYKAIOIIIEE CPeIe.
3aoauu ooyuenua.

OnHoI U3 BaKHEHIIMX 3224 OCHOBHOTO 00I11ero 00pa30BaHus SBISAETCS MOJrOTOBKA
00y4aromuxcst K 0CO3HaHHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO M MPO(HECCHOHAILHOTO
nytd. O0yJaromuecs JOHKHBI HAyYUThCs CAMOCTOSITENIEHO CTABUTD L€ U ONPEAEIATh IyTH UX
JOCTH)KEHUS, UCI0Ib30BATh MPUOOPETEHHBIH B IIIKOJIE OMBIT B peabHON JKHU3HH, 32 paMKaMH
yueOHOro Ipolecca.
X¥MHS KaK y4eOHBIHM peMET BHOCUT CYILIECTBEHHBIN BKJIaJl B BOCIIUTAHUE U pAa3BUTHE

06yanOHIHXC$I; OHa IMpUu3BaHa BOOPYXKUTb UX OCHOBAMH XUMHUYCCKUX 3HaHI/II\/JI, H€O6XO)II/IMI)IX
JUIA HOBCGHHGBHOI\/'I KHU3HU, 3aJI0OKUTh (1)YH]121MCHT JUIA nanLHeﬁmero COBCPUICHCTBOBAHUSA 3TUX

3HaHMH, a TaKKe CIOCOOCTBOBATH 0€30MIaCHOMY IOBEICHUIO B OKpY’KaroIeil cpee u
OepeKkHOMY OTHOIICHHUIO K Hell. Pa3BuTHe Mo3HaBaTEIbHBIX HHTEPECOB B MPOIIECCE
CaMOCTOSITETFHOTO TPUOOPETEHHUSI XUMHUECKUX 3HAHUIA U MCITOJb30BaHUE PA3ITUNIHBIX
UCTOYHHUKOB MH(OPMAIIUH, B TOM YHCJI€ KOMIbIOTEPHBIX.

Bocnuranue yoex1eHHOCTH B TO3UTUBHOM POJIM XMMHUU B )KU3HU COBPEMEHHOTO
o0rIecTBa, HEOOXOAMMOCTH XUMHUYECKH TPAMOTHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U

OKpY>Karollen cpene.



Oowaa xapaxmepucmuka y4edoHo20 npeomema.
B conep:xanum 1aHHOTO Kypca IIpeiCTaBIeHbl OCHOBOIOJIArarlue TEOPETUYECKUE
CBECHMSI 110 XMUMHUH, BKIIIOYAIOIINE U3YYEHHUE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHUs, UCCIIEIOBAHNE 3aKOHOMEPHOCTEW XUMHUUYECKHUX ITPEBPALLCHUN U ITyTel
yIpaBiIeHUS UMH B LIEJISAX MMOJIYYECHUS BEUIECTB, MATEPHAIIOB, SHEPTUU.
Copepxanue yueOHOro MpeAMeTa BKIIIOUAET CBEICHUS 0 HEOPraHUYECKHUX BEIIeCTBaX, UX
CTPOEHHUH U CBOMCTBAX, a TAK)KE XUMHUECKHUX MPOIECCcax, MPOTEKAIOIINX B OKPYKAIOIIEM MUDE.
Haubouee cnoxusie 31eMeHTh @yHIaMEHTAIBHOTO S/Ipa cojiepKaHus o0miero o0pa3oBaHus 1Mo
XUMHHU, TAKUE, KAK OCHOBBI OPTaHUYECKON U IPOMBIIIEHHON XUMHUH, IIEPEHECEHBI B TPOrpaMmy
cpenHel (MoTHOM) 001e00pa3oBaTeIbHOM MITKOJIEI.
TeopeTrueckyo OCHOBY H3y4eHUSI HEOPTaHUYECKOM XUMHUH COCTABIISIET aTOMHO-
MOJIEKYJISIpHOE YueHue, nepuoandeckuii 3akon .M. MeneneeBa ¢ KpaTKUMU CBEACHUSIMH O
CTPOEHUH aTOMOB, BUJIaX XUMHUYECKON CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAHUH XUMHUECKHUX
peaKuHuii.
B u3yuenun kypca 3HaunTEIbHA POJIb OTBOJUTCS XUMHUUECKOMY SKCIIEPUMEHTY:
IPOBEJCHUIO IPAKTUUECKUX U TJaOOPATOPHBIX padOT U OMMCAHUIO UX PE3YNIbTATOB; COOIIOACHUIO
HOPM U TPaBUJI OBEJICHHUS B XUMUYECKUX JTa00paTOpUSIX.
Oowan xapakmepucmuka yueonozo npoyecca: Ocnognvle mexnonozuu 00y4eHus:
[Iporpamma kypca «XUMHUU» IOCTPOCHA Ha OCHOBE CIUPAIILHONW MOJEIH,
IpelycCMaTPUBAIOLIEH MMOCTENEHHOE Pa3BUTHE U YIIyOJIeHHE TEOPETUUECKUX MPECTaBICHUN
IpU JTMHEHHOM O3HAKOMJIEHUU C SMIIMPUUECKUM MaTepruaioM
TecTsl, caMocTOsITENIbHBIE Pa00Ta, KOHTPOJbHBIE pa0OThI, YCTHBIA OMIPOC, 3aIIMTa TPOCKTA.

[TpeobnanatomumMu popMaMu TeKyIero KOHTpois Y'Y [l ABISIOTCS caMOCTOSITEIbHbIE U
KOHTPOJIbHBIE pa0dOThI, pa3iInyuHble TeCTOBbIE GOpMbI KOHTpOJIs. [IpomexxkyTouHas arTecTanus

MIPOBOAMTCS COTJIACHO JIOKAJbHOMY aKTy 00pa30BaTENbHOIO YUPEKIACHUS B popme
KOHTPOJIbHBIX paboT, 3a4€THBIN YPOK — B (pOopMe TeCTUPOBaHUS — B KOHIIE TOfIa.

CO,Z[Cp)KaHI/IC IMporpaMMbl HOCUT pa3BI/IBaIOH_II/II71 XapaKkTep. I[J'DI OopraHu3alnuy npounecca



00y4YeHHsI UCTIOJIBb3YIOTCSI OCHOBHBIE TEXHOJIOTUM 00YyUEHUS: IMYHOCTHO-OPUEHTUPOBAHHBIE
TCXHOJIOTHHU, MHTCPAKTUBHBIC TCXHOJIOTHHU, UCCIICAOBATCILCKUEC METOAbI, ITPOCKTHLIC MCTO/IbI,
UTPOBBIE TEXHOJOTUH, KEUC METOL.

MeTtoaosnornyeckoi 0CHOBOM opranu3anuy oOydeHus IpyU U3Y4YE€HUHU Kypca SBIISETCS
JII/I‘IHOCTHO-OpHeHTHpOBaHHLIﬁ I[C?ITCJIBHOCTHBIﬁ noaxona, CymHOCTb KOTOPOT'O KPpaTKO MOXKET
OBbITh BBIPAXKEHA B CICAYIOIINX MTOJIOKEHHIX:

®II0CTPOEHUE 00Y4YEHUS Ha BBICOKOM, HO IIOCHJIBHOM JUIsl y4JallluXcs YPOBHE TPYIHOCTH,

o0ecrneunBaroIIeM yCBOCHHE IpeaMeTa Ha 6a30BoM ypoBHe. CoOmtoieHre Mephbl

TPYAHOCTHU o0ecreynBaeT HE MCXAaHHUYCCKOC, 4 CO3HATCIIbHOC YCBOCHHUC YHAILIUMHUCA yqe6H0r0
Marcpuala,

®13YyUCHUC MaTCpHraia 6BICTpLIM, HO JOCTYIHBIM IJIF y4allluXCsl TEMIIOM;
®IIOBBIIICHNEC YACIBbHOI'O B€CAa HABBIKOB 110 PCIICHUIO KOM6I/IHI/IpOBaHHI>IX 3aJa4,

®0CO3HAaHHUC YHaAlIlUMHUCH MMpoHecca yUCHUsl, B TOM YUCIIC CO3HATCIIBHOC UCIIOJIb30BAHUC
YMCTBCHHBIX ITPUCMOB.

HpI/I HpaBHHBHOﬁ OopraHu3alnuy mmponecca O6y‘IeHI/I$I Ha BCEX 3TallaX Kypca MOXHO ,Z[O6I/ITBC${
MOCTCIICHHOT'O YMCTBCHHOI'O PA3BUTHA YHallIUXCA, KOTOPOC, HAa HAIll B3TJIAL, MOXKCT

IMPOABJIATBCA:

®B CUCTCMHOCTHU MBIIIJICHUS, IO KOTOPBIM ITIOHUMACTCA €TO YIIOPAAOYCHHOCTD Ha
MOCJICAOBATCIIbHO YCIIOKHAOIINUXCSA YPOBHAX,

®B YMEHMU ITPOBOJAUTH IIMPOKHUM NIEPEHOC 3HAHUM HA PELIEHNE HOBBIX IT03HABATEIIbHBIX
3a/1a4;

®B YMEHUU BBIICIIATH IJIaBHOE, JIeJaTh 0000IIECHMS;

oB O0JIee pallOHATHHOM MBIIUIEHUH, CAMOCTOSITEIEHOCTH, TAKOHUYHOCTH.
Opranusanust 1 GpopMbI KOHTPOJISA:

KoHTposib 3HaHU#, YMEHHI 1 HABBIKOB YUYAIINXCS OCYIIECTBIISIETCS B CIEYIOMUX hopMax:
o Tekymuii KOHTPOJIb — B (JOPME YCTHBIX U TUCBMEHHBIX OMPOCOB, WHIMBUIYATHHBIX
3a/laHui; TeMaTHYECKUN KOHTPOJIb — B JopMe MPAKTUUECKUX U KOHTPOJIBHBIX pabdoT,
TECTOB; UTOTOBBIM KOHTPOJIb — B (hOpME UTOTOBOW KOHTPOJIBHOM pabOTHI 1O KypCy

HEOPraHWYECKOW XUMUHU.



Kpurepuu o1ieHOK 3a yCTHBIE U MTUCbMEHHBIE Pa0O0THI (COOTBETCTBYIOT IOCYIapCTBEHHBIM
CTaHJapTaM):

"5" — BpICTABIISIETCS, €CIH MTPABUIIBHO BBIITOJIHEHBI BCE 3a[aHUS B TIOJTHOM 00BbEME ¢
coOiroaeHreM mpaBmi oGpopmieHus padboThl. OTCYTCTBYIOT OIIMOKH B XUMHUYECKON
TEPMUHOJIOTMH. 3ajauyl peIlIeHbl PAlMOHATIBHBIMU CIIOCOOAMH.

"4" — BpIcTaBIISIETCS NPU PABUIIBHOM BBIINOJIHEHMHM OCHOBHOI'O YMCIIa 3aJjaHuH, onyckaroTes 1-
2 He3HAYUTEJIbHbIE OLIMOKH.

"3" — BeICTaBIISIETCS B ClIy4yae MPaBUILHOTO BBIOJHEHHS HE MEHEE TOJIOBUHBI U3

MMPEaATOKCHHBIX SaI[aHI/If/'I. HpI/I OTOM JOITYCKAIOTCSA HCCKOJIBKO HE3HAYNUTCIIbHBIX OIITHOOK uiu 1-

2

rpyObie OLINOKH.

"2" — BeICTaBIISIETCS, €CIM paboTa He BHIMOIHEHA (OTCYTCTBYET) MIIH B CITy4ae BBITOJTHEHHS
MeHee 1/3 U3 mpenyoKeHHbIX 33JaHUi PH HATMYMH HECKOJIBKUX TPYOBbIX OIIHOOK.
Hesnauumenvuvimu owubKamy CAUTAIOTCS: OIIMOKH B TPUBUAIBHBIX Ha3BAHUSAX BEUICCTB
(kpome HaunboJiee pacpoCTpaHEHHbIX ), HETOUYHOE YKa3aHue npoykroB OBP npu npaBuibHOM
H0JX0/1€; NPOMycK K03 duiimeHTa B 0OOMEHHBIX peakUsaX, HEeIPaBUIbHO YKa3aHHBbIH
KaTaJn3aTop | T.J., T.€. OIIUOKH, KOTOPbIE YKa3bIBalOT HAa HE3HAHUE YaCTHBIX CBOMCTB BEIIECTB
WJIA BO3HHUKAOIINE 110 HEBHUMATEILHOCTH.

I pybvimu owubKamy CANTAIOTCS TaKHe, KOTOPhIE CBUIETENBCTBYIOT O HE3HAHUH OCHOBHBIX
3aKOHOB XMMHH, HAIIPAMEP: HEBEPHOE COCTABJICHUE (OPMYII IO BaJICHTHOCTH; HETIPaBHIILHOE
HalMCcaHue XUM. YpaBHEHUH BCII€ACTBUE HE3HAHUS CBOMCTB JaHHOT'O KJIacca BEIIECTB;
HENpaBUWIbHOE COCTaBJIEHUE JIEKTPOHHOTO OanaHca; He3HaHHE HOMEHKIIATyphl BEIIECTB U Jp.
Kpurepun o11eHOK TeCTOBBIX 3aJJaHU:

"5" — BBICTABISETCS, €CITU MPABWIIHHO BBITTOTHEHO HEe MeHee 90% 3amanuit

"4" — BpICTABISAETCS, €CITU MPABWIHHO BBITTOIHEHO 0T 70% 10 89% 3amanuii

"3" — BBICTABJISACTCS, €CITHM MPABHIIBHO BHIMOTHEHO OT 40% 10 69% 3amanuit

"2" — BpIcTaBIsIETCS, €CM paboTa He BHIMOIHEHA (OTCYTCTBYET) UJIH B CITy4ae BBITOJHEHUS



MeHee 39% 3amanuii

2.ITnanupyemsle pe3yibmamol 0C60eHUs YHeOH020 npeOmema « Xumusy.

IIpenmeTHBIMHE pe3yJibTaTaMu O0cBOCHHSI OCHOBHOM 00pa30BaTEIIbHOMN MPOTrPaMMBbI
OCHOBHOTO 00IIIEr0 00pa30BaHUs SBJISIOTCS:

1. hbopMupOBaHKE NTEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEJCTABICHUH O
BCIICCTBAX, UX HpeBpaH_IeHI/ISIX nu HpaKTI/I‘-IeCKOM HpI/IMeHCHI/II/I; OBJIAACHUC HOHSITI/IﬁHBIM
annapaTOM U CUMBOJIMYECKHUM S3BIKOM XUMUU,

2. oco3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XUMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, XUMUYCCKHUX ITPEBPAIICHUI OPraHUYEeCKUX U
HEOPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KHBOW W HEKUBOM IPUPO/IBI;
yrITyOJICHHE TIPECTABICHUI O MATEPUAILHOM SIMHCTBE MUPA;

3. OBJIaJICHHE OCHOBAMH XUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATh

n O6”I)€KTI/IBHO OILICHUBATh XU3HCHHBIC CI/ITyaHI/II/I, CBA3AHHBIC C XI/IMI/Ief/'I, HaBBIKAMU
06e30macHOTO OOpaIeHus C BEIIECTBAMH, UCIIOJIb3yeMbIMU B TIOBCEIHEBHOM JKU3HU;
YMEHHEM aHaJIN3UPOBAThH U TIAHUPOBATH HKOJIOTMYECKU O€30MacHOE MOBEACHHE B LIEISIX
cOepeXeHHsI 3I0POBbsI U OKPYKAIOIIEH CPeIbl;

4. popmupoBaHUE YMEHUI YCTAaHABIUBATH CBSA3U MEKIY PeallbHO HAOII0JaeMbIMU
XUMHWYCCKHUMMU SABJICHUAMU U HpOIICCCElMI/I, HpOI/ICXO)IﬂHII/IMI/I B MI/IKpOMI/Ipe, O6”I)$[CH$[TI)
HpI/IqI/IHI)I MHOFOO6paSI/I$I BCIICCTB, 3aBUCUMOCTH UX CBOI\/JICTB OT COCTaBa U CTpOCHI/IH, a
TAaKX€ 3aBUCUMOCTH HpI/IMeHCHI/Iﬂ BCIICCTB OT UX CBOI\/JICTB;

5. mpuOOpEeTEeHNS OMBITa UCIIONB30BAHUS PA3IUYHBIX METOJIOB U3yUCHHSI BEIIIECTB;
HAOII0/IEHUS 32 UX MPEBPAIICHUSIMY TIPU MPOBEACHUN HECIOKHBIX XUMHUYECKHIX
HKCIIEPUMEHTOB C HCIIOIb30BaHHEM JTa00OPATOPHOTO 00OPYIOBAHUS U MPUOOPOB;

6. yMeHHE OKa3bIBaATh MEPBYIO IIOMOLIb IIPH OTPABJICHUAX, 0KOTaX U IPYTUX



TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U J1a00OpaTOPHBIM 000PYJOBAaHHUEM;

7. oBnasieHue mpueMamu paboTsl ¢ HHPOpMaLUEl XUMHUECKOTO COJEPKAHUS,
IPEeCTaBICHHOM B pa3Ho ¢opme (B BHIE TeKCTa, PopMyIl, TpaduKoB, TAOIUYHBIX JaHHBIX,
cxem, otorpaduii u ap.)

8. cozanue OCHOBBI JUIs (POPMHUPOBAHUS UHTEPECA K PACIIMPEHUIO U YTIIIYOJICHUIO
XUMHUYECKHUX 3HaHUH U BHIOOpA XUMUU KaK MPO(UIBLHOTO MpeAMeTa Ipu Nepexoie Ha
CTYINEHb CpeiHero (ITOJTHOT0) 0011Iero 00pa3oBaHus, a B JATbHEHIIIEM B B KauecTBe c(hephl
CBOE MPO(ECCHOHATBHOM IEATEeIHLHOCTH;

9. hopmupoBaHue NpeCTABICHUN O 3HAYEHUN XUMUYECKON HAyKU B PEIICHUHN
COBPEMEHHBIX 3KOJOTHYECKHX MPOOIeM, B TOM YHCIIE B IPEIOTBPAILICHIH TEXHOTEHHBIX U
9KOJIOTHYECKHUX KaTacTpod.

W3ydeHre XMMHH B OCHOBHOH IIKOJIE 1a€T BO3MOXKHOCTh JOCTUYD CIEAYIOLIUX
pEe3yNIbTAaTOB B HAMIPABICHUH JIMYHOCTHOTO PA3BUTHS:

1. BocnuTaHue POCCUICKOM rpa’kJaHCKOM UIEHTUYHOCTU: MaTPUOTU3MA,

T00BH M yBaXeHHIO K OTEUeCTBY, YyBCTBA TOPAOCTH 3a CBOKO Ponuny, 3a poccuiickyro
XUMHYECKYIO HAYyKY;

2. hopMHpOBaHKE IIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOLIIECTBEHHON MPAKTUKH, a TAaKXKe
COLIMAJIBHOMY, KYJIbTYPHOMY, I3bIKOBOMY U TyXOBHOMY MHOTI'000pa31i0 COBPEMEHHOTO
MUpa;

3. popMHpOBaHNE OTBETCTBEHHOTO OTHOIIEHHS K YYSCHHIO, TOTOBHOCTH U

CIOCOOHOCTH K CaMOPa3BUTHIO H caMO00OPa30BaHUIO HA OCHOBE MOTHBAILIMHU K OOYYEHHUIO U
MO3HAHUIO, BBIOOPY NMPO(UIBLHOr0 00pa3oBaHMs HA OCHOBE MH(POPMALIUHU O
CYIIECTBYIOIIUX MPO(ECCUsx U IMYHBIX MPOPECCUOHATBHBIX MPEANOYTEHU,
0CO3HAaHHOMY MOCTPOECHUIO WHANBUIYAIBHOM 00pa30BaTEIbHON TPAEKTOPUH C YUETOM

YCTOI\/’I'-II/IBBIX IMO3HAaBAaTCJIIbHBIX UHTCPECOB,



4. popMHupoBaHUE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM,
00IIECTBEHHO TIOJIE3HOM, yUeOHO-UCCIIeIOBATENILCKON, TBOPUECKON U IPYTUX BUIAX
JESITEIIbHOCTH;

5. hopMUpOBaHHE TOHUMAHUS [IEHHOCTHU 3/IOPOBOTO U O€30MacHOTO 00pasa

YKU3HU; YCBOEHHUE MPaBUJI MHIWBUIYaJIbHOTO U KOJUIEKTUBHOT'O OE3011aCHOT0 MMOBE/ICHUS B
Ype3BhIYAITHBIX CUTYAIUIX, YTPOKAIOIIMX KU3HU U 3I0POBBIO JIIOJEH;

6. hopMUpOBaHUE MTO3HABATEILHON 1 UHPOPMAILIMOHHOM KYJIbTYpPbI, B TOM

YHCIIe Pa3BUTHE HABBIKOB CAMOCTOSITEIILHON paOOThI ¢ y4eOHBIMU TTOCOOUSIMH, KHUTaMH,
JOCTYITHBIMU MHCTPYMEHTAMHU U TEXHUYCCKUMH CPEICTBAMH WH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

7. bopMUpOBaHHE OCHOB HKOJIOTMUYECKOTO CO3HAHUS HAa OCHOBE TPU3HAHUS

[IEHHOCTH KU3HU BO BCEX €€ MPOSABICHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOT0, OEPEIKHOTO
OTHONICHHUSI K OKpYKaIollei cpeae;

8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3a/1a4, YMEHUS HAXOIHUTh

aJICKBAaTHBIC CIIOCOOBI TIOBEICHUS ¥ B3aUMOJICUCTBUS C TIAPTHEPAMHU BO BpeMs YIeOHOU 1
BHEYUEOHOM JeSITeNIbHOCTH, CHIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAIlUU U
OTIEpaTUBHO NMPUHUMATh OTBETCTBEHHBIE PEIICHUS B PA3IMYHBIX TPOAYKTUBHBIX BHIAX
JesTeNbHOCTH (yueOHas TOMCKOBO-HCCIIeI0BaTENbCKas, KITyOHas, TPOEKTHAs, KPYKKOBas )
MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa30BaTENbHOIN MPOTrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHUS SBISIOTCS:

1. oBnajicHUE HABBIKAMHU CAMOCTOSTEIILHOTO MPUOOPETEHUS HOBBIX 3HAHUH,

OpTraHu3aIH YIeOHOU JIeATSIIEHOCTH, ITOMCKA CPEACTB €€ OCYIICCTBIICHUS;

2. yMEHHUE TUTAaHUPOBATh MYTH JOCTIKEHUS 1IeNieil Ha OCHOBE

CaMOCTOSITENILHOTO aHAIN3a YCIOBUHM M CPEJICTB UX JIOCTHIKEHUS, BBIIEISTh
aNbTepHATUBHBIC CIIOCOOBI TOCTIKEHUS 1IEH U BRIOUpaTh Hanbomee 3 PeKTUBHBIIH

Croco0, OCYIIECTBIIATh O3HABATENBHYIO PE(UIEKCHIO B OTHOLLICHUN AECHCTBUI 110



peIIeHUI0 YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

3. yMeHHUe MOHUMATh MPOOJIEMY, CTABUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y,

JIaBaTh OIpeIeIeHUE MOHATHUAM, KIaCCU(PHUIIMPOBATh, CTPYKTYPHPOBATH MaTepHal,
IPOBOJUTH SKCIIEPUMEHTHI, apTyMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYITHPOBATH
BBIBO/IbI U 3AKJIIOUYECHUS;

4. yMeHHE COOTHOCHUTH CBOM JIEHCTBUS C MNIAHUPYEMBIMU pPe3yJbTaTaMH,
OCYLIECTBIISATh KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLIECCE JOCTHKEHUSI pe3yJIbTaTa,
OTIpeNeNATh CIIOCOOBI ACUCTBUI B paMKax MPEeAIOKEHHbBIX YCIOBUI U TpeOOBaHUA,
KOPPEKTUPOBATh CBOM JICVCTBUSI B COOTBETCTBUU C U3MEHSIIOLLICHCS CUTYallUEH;

5. hopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIH30BAHUS
WHCTPYMEHTOB U TEXHUYECKUX CPEJICTB MH(POPMAITMOHHBIX TEXHOIOTHI (KOMIBIOTEPOB U
MPOrPaMMHOT0 OOecTeueHus) KaKk MHCTPYMEHTAILHO OCHOBBI Pa3BUTHS
KOMMYHHUKATHUBHBIX M IMO3HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX JCHCTBHIA,

6. ymeHHe co3/1aBaTh, IPUMEHATH M TPEOOPa30BHIBATh 3HAKH U CHMBOJIBI,

MOJIETHN U CXEMBI JJIs PELLIEHUs] YU4EOHbIX U IO3HABATENbHBIX 33/1a4;

7. yMeHUeE U3BJIeKaTh HH(OPMALIMIO U3 PA3INYHbIX HCTOYHUKOB (BKJIHOYAS

CpecTBa MaccoBOW MH(POPMALIMU, KOMIIAKT-TUCKU Y4eOHOTO Ha3HAUEHMsI, PECYpPCHI
WNuTtepHera), cBOOOIHO MOJIB30BaThCs CIPABOYHOMN JINTEPATYPOH, B TOM YHCIIE U Ha
AJIEKTPOHHBIX HOCUTEIISAX, COOIII0IaTh HOPMBI HH(POPMALIMOHHOM N30UpaTeNbHOCTH,
ATUKU;

8. yMeHHe Ha MPaKTHKE MOJIb30BAaTHCSI OCHOBHBIMH JIOTHYECKAMU TIPHEMaMH,
METO1aMH HaOJIF0ICHUSI, MOJCITMPOBAHUS, OOBSICHEHUS, PEIICHUS IPOOIIEM,
IIPOrHO3UPOBAHUS U IP.;

9. yMeHHe OpraHn30BBIBATH CBOIO )KU3Hb B COOTBETCTBUU C

IPEJCTaBICHUAMH O 3JOPOBOM 00pa3e JKU3HH, NpaBax U 00A3aHHOCTAX rpaX<1aHUHA,

OEHHOCTAX 6I)ITI/I$[, KYJBTYPEI 1 COIUAJIBHOT'O BSaHMO}IeﬁCTBHH;



10. ymeHue BBINOIHATH IO3HABATENIbHBIE U IPAKTUUECKUE 3aJaHKsl, B TOM

quCJIe IPOEKTHBIE;

11. ymeHue caMOCTOSATENBHO U apIYyMEHTUPOBAHHO OLIEHUBATh CBOU JAEHCTBUS

U JICHCTBHS OJIHOKJIACCHUKOB, COAEP)KATEIIbHO 000CHOBBIBASI IPABUIBHOCTD WIIH
OLIMOOYHOCTh PE3yJIbTaTa U Crocoda JelcTBUS, aIeKBaTHO OLIEHUBATh O0BEKTUBHYIO
TPYAHOCTb KaKk Mepy (paKTHUECKOI0 WK MPEAINoIaraéMoro pacxoja pecypcoB Ha
pelLIeHHe 3a]auH, a TAK)KEe CBOU BO3MOXHOCTH B JJOCTHIKEHUH LIEJIN OTIpeIeIEHHON
CJI0KHOCTH;

12. ymenue paborats B rpynme — 3 (HEeKTUBHO COTPYAHUYATH U B3aUMOJICHCTBOBATh HA OCHOBE
KOOPJAMHAIMU PA3JIMYHbIX O3UIUI TP BEIPAaOOTKE OOILEro pelieHus: B COBMECTHOM
JeSITEIIbHOCTH;

CIIyIIaTh NapTHepa, GopMynupoBaTh U

apryMeHTHPOBATh CBOE€ MHEHUE, KOPPEKTHO OTCTAUBAThH CBOIO MO3ULIUIO U
KOOPJIMHUPOBATh €€ C MO3UIUU TapTHEPOB, B TOM UHUCIIE B CUTYallUU CTOJIKHOBEHHUSI
MHTEPECOB; MPOJLYKTUBHO pa3pelaTb KOHQJIMKTBI HA OCHOBE y4eTa HHTEPECOB U
MO3HIIMN BCEX €r0 YYaCTHUKOB, IOMCKA U OLIEHKU aJbTePHATHBHBIX CIIOCOOOB
paspelnieHus KOH(PJIUKTOB.

I[Inanupyemble pe3y/bTaThl H3yYeHHUs] Y1eOHOT0 NpeaMeTa

IIpenmeTHbIMU pe3yJibTaTaMu ocBoeHHsI OCHOBHOI 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHuUs SABJISIFOTCS:

(dbopMUpOBaHNE EPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABJICHUN O BEIIECTBAX, UX
IIPEBPAILECHUAX U IPAKTHYECKOM IIPUMEHEHHH; OBJIAJICHUE TOHATUMHBIM alapaToM 1
CUMBOJIMYECKUM S3BIKOM XUMHUH;

0CO3HaHHE 00BEKTUBHO 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUECKUX IIPEBPALICHUN OPraHUYECKUX U HEOPraHUYECKUX BELIECTB KaK
OCHOBBI MHOTHX SIBJICHU KUBOI M HEKUBOU MPUPO/IBI; YIIIyOJIeHUE MPEACTaBIEHUM O
MaTepHaJIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAMHU XUMHUYECKON TPAaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTHBHO



OLICHUBATh KU3HEHHBIE CUTYallUH, CBSI3aHHbIE C XMMHEH, HaBbIKaMU 0€30M1acHOr0 OOpalleHus ¢
BEIIIECTBAMH, UCIIOJIb3YEMBIMHU B TTOBCETHEBHOM KM3HU; YMEHUEM aHATTU3UPOBATH U
IUTAHUPOBATh SKOJIOTUYECKH O€30IacHOe MOBEICHHE B LENSAX cOepeKeHNUs 30POBbs U
OKpYKarollEeH Cpeibl;

dbopMupOBaHNE YMEHUN yCTaHABIUBATH CBS3H MEXAY peaibHO HAOII01aeMbIMH XUMUYECKUMU
SBJICHUSIMU U MPOLIECCAMU, IPOUCXOASIIUMU B MUKPOMUPE, OOBACHATH TPUYUHBI MHOTOOOPa3Hs
BEIIECTB, 3aBUCUMOCTh UX CBOICTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHUS
BEIIIECTB OT MX CBOMCTB; MPUOOPETCHUS ONBITA UCTIOIH30BAHUS PA3IMYHBIX METOIO0B U3YUCHUS
BEIIECTB; HAOIIOACHHUS 3a UX MPEBPAIICHUSIMU MIPU MIPOBEICHUU HECIOKHBIX XUMHUECKUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHHS U TIPUOOPOB;

YMEHHE OKa3bIBaTh NIEPBYIO MTOMOIIIH TIPU OTPABJIICHHSIX, OKOTaX U APYTUX TPaBMaX, CBSI3aHHBIX
C BEIIECTBAMU U J1a0OPaTOPHBIM 000PYIOBAaHHEM;

OBJIaJICHUE TpUeMaMH paboThl ¢ HH(OpMaLIel XUMUYECKOTO COAepKaHMs, IPEACTaBICHHON B
pa3Hoii popme (B BUaE TeKCTa, Hopmyi, rpaduKoB, TAOMUYHBIX TaHHBIX, cXeM, Gpororpaduii )
CO3/1aHM€ OCHOBHI /7151 (JOPMUPOBAHUS UHTEPECA K PACIIUPEHHIO U YTIyOICHUIO XUMUYECKUX
3HAHMI U BEIOOpA XMMHH KaK TPOQUIBHOTO IIPEeIMETA MPH TIEPEX0/Ie Ha CTYIEHb CPEIHETO
(momHOTO) O0ITIETO 00pa30BaHMs, a B TaJbHEUINIEM U B KaueCcTBe cPephl CBOE
MpoeCCHOHAIBHON JESATEIHHOCTH;

dbopMupOBaHUEe IPEICTABICHNUN O 3HAUEHUU XUMUYECKOW HAYKU B PEIICHUU COBPEMEHHBIX
HKOJIOTMYECKUX MPOOIIEM, B TOM YUCIIE B MIPEIOTBPAIIEHUN TEXHOTEHHBIX M SKOJIOTHUYECKHUX
Karactpod.

BbINnyCKHUK HAYYHTCS:

* OCHOBaM pealin3aliiy MPOEKTHO-NUCCIIEI0BATEIBCKON AEITEIbHOCTH;

* MPOBOJIUTH HAOJIOJCHHUE U YKCIICPUMEHT T10]T PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIISTH PaCIIMPEHHBINA TOUCK MH(DOPMAIIMH C UCTIOTH30BAHUEM PECYPCOB OMOINOTEK U
WHurepHera;

¢ COo3aaBaTh U Hp606pa30BBIBaTB MOZCIIN U CXCMbI IS pCHICHUSA 3a1a4;



* OCYIIECTBIISITH BEIOOP Hanbosee 3 heKTUBHBIX CIIOCOO0B PEIICHUS 3a/1a4 B 3aBUCUIMOCTH OT
KOHKPETHBIX YCIIOBUH;

* 1aBaTh OINPEJICICHUE MOHITHUSIM;

* YCTaHABJIUBATh MPUYUHHO-CIIC/ICTBEHHbBIC CBA3H;

* OCYIIECTBIISITh JJOTHYECKYIO ONEPALIMI0 YCTAHOBJICHHS POIOBUIOBBIX OTHOLICHHH,
OTpaHHYCHUE TIOHATHUS;

* 0000111aTh MOHATHSI — OCYIIECTBIIATH JOTHYECKYIO OMEpPAIUIO IEPEX0/ia OT BUJOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHS C MEHBIIUM 00BEMOM K MOHITHIO C OOJIBITIM
00BEMOM;

* OCYIIECTBIIATH CPaBHEHHE, CEPUALINIO U KIACCU(PUKAIIIO, CAMOCTOSATEIIEHO BEIOUpAs
OCHOBAHUS U KPUTEPUU JIJIs1 YKA3aHHBIX JIOTHYECKUX OTepaIuii;

* CTPOUTH KIACCU(PUKALUIO HA OCHOBE IMXOTOMUYECKOT0 JeNieHus (Ha OCHOBE OTPUIIAHUSA);

* CTPOUTH JIOTHUECKOE PaCCyKICHHE, BKIIIOYAIOIIEe YCTAaHOBICHUE MTPUYMHHO-CIIEICTBEHHBIX
CBSI3EH;

* OOBSICHATD SIBJICHHS, IIPOIECCHI, CBSI3U U OTHOILICHUS, BBISBIISIEMbBIC B X0J1€ UCCIICIOBAHUS;

* OCHOBaM 03HAaKOMHUTEJIBHOI0, U3YyUaIOIEro, YCBaUBAIOIIETO U TOMCKOBOIO YTEHHUS;

* CTPYKTYPHUPOBATh TEKCTHI, BKIIOYAsl YMEHUE BBIJENATH [JIABHOE M BTOPOCTENIEHHOE, TJIaBHYIO
UJICI0 TEKCTa, BEICTPAUBATh MOCIIEA0BATEIBHOCTh OMMCHIBAEMBIX COOBITHIA;

* paboTaTh ¢ MeTadopaMu — MOHUMATh NIEPEHOCHBIN CMBICI BBIPAKEHUMN, TOHUMATh U
ynoTpeoasiTh 000POTHI peyH, MOCTPOSHHBIE HA CKPBITOM YITOA00JIEHUHU, OOpa3HOM COJIMKEHUN
CJIOB.

* HCTOJIb30BaTh Pa3IMYHbIE TPUEMBI TTOMCKA HHpopManuu B IHTepHETE, TOMCKOBHIE CEPBUCHI,
CTPOUTH 3aIPOCHI IS TOMCKa HHPOPMAINH U aHATU3UPOBATh PE3YNIbTAThI IOUCKA;

* HCIIOJIH30BATh MPUEMBI TTOMCKA MH(OPMAIIMK HA TIEPCOHATEHOM KOMITBIOTEPE, B
nH(OPMAIIMOHHOHN CpeJie YUpEexkKIeHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

¢ UCII0JIb30BAaTh pas3JIMYHbIC 6I/I6J'II/IOTGLIHBIC, B TOM YHCJIC DJICKTPOHHBIC, KaTaJIOT'H AJId IMOUCKaA



HEOOXOIUMBIX KHMT;

* KCKaTh MH(OPMAIUIO B pa3IMYHbIX 0a3axX JaHHBIX, CO37aBaTh U 3aMOJIHATH 0a3bl JaHHBIX, B
YaCTHOCTH KMCIIOJB30BATh PA3JIUYHBIC ONPEICITUTEIIN;

* popmupoBaTh COOCTBEHHOE MH(OPMALITMOHHOE TIPOCTPAHCTBO: CO3/IaBATh CUCTEMBI MAMOK U
pa3Memnarh B HUX HyXXHbIe HH()OPMAIIMOHHBIE HCTOYHUKH, pa3MenaTh HHHOPMAIIHIO B
Nurtepnere.

* IJTAHUPOBATH U BBIMOJHATH Y4€OHOE HCCIICIOBAHUE M YICOHBIH MMPOEKT, HCIIOIb3YSI
00opya0BaHUE, MOJICIIN, METO/IbI U TIPUEMBI, aJICKBATHBIC HCCIICyeMOU IpodIeme;

* BBIOMPATH U MCIIOIH30BaTh METO/IbI, PEIICBAHTHEIC pacCMAaTPUBAEMOM MpodIeme;

* pacro3HaBaTh U CTABUTH BOIIPOCHI, OTBETHI HA KOTOPBIC MOTYT OBITh MOJIyYEHBI ITYyTEM
HAYYHOTO MCCIICJIOBAHUS, OTOUPATh aJICKBATHBIC METOJIbI UCCIICAOBaHUS, (DOPMYITHUPOBATH
BBITEKAIOIINE U3 UCCIICTOBAHMS BBIBOIBI;

* HCIIOJI30BATh TAKUE MATEMATUYECKUE METO/IbI U IPUEMBI, KaK a0CTPaKIIMs U HcaTu3alIus,
JI0Ka3aTeIbCTBO, JOKA3aTeIbCTBO OT MPOTUBHOIO, I0OKA3aTEILCTBO 10 AaHAJIOTHH,
OIPOBEPKEHHUE, KOHTPIPUMED, HHIYKTUBHBIC U JICAYKTUBHBIC PACCYKICHHS, TOCTPOCHHE U
UCTIOTHEHUE aJITOPUTMA;

* HCIIOJI30BATh TAKUE €CTECTBEHHO-HAYYHBIC METO/IbI U MPUEMBI, KaK HAOII0JICHHUE, ITOCTAHOBKA
pOOJIEMBI, BEIIBIXKCHHE «XOPOIICH TUIIOTE3bI», SKCIIEPUMEHT, MOJICIIUPOBAHUE,
UCIIOJIb30BaHUE MaTEMAaTUIECKUX MOJIEIICH, TEOPETUIeCKOe 000CHOBAHKE, YCTAHOBJICHUE
TPaHUI] TPUMEHUMOCTH MOJICITH/TEOPHH;

* UCIIOJIB30BATh HEKOTOPBIE METO/IbI ITOyUEHHSI 3HAHUH, XapaKTEPHBIC IS COIHATBHBIX U
UCTOPUYECKHUX HAYK: TTOCTAHOBKA MPOOJIEMBI, OTPOCHI, OMMMCAHKE, CPABHUTEIHHOE HCTOPUIECKOE
ornucaHue, 00bSICHEHHE, UCTIOJIb30BaHUE CTATHCTHUECKUX JTAHHBIX, HHTEpIpeTalus (akTos;

* SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOK TOUKY 3PEHUS, UCIIOJIb30BATh S3bIKOBBIC CPEIICTBA,
aJIeKBaTHBIC 00CYX/1aeMoii IpodIeMe;

¢ OTJIN4YaTh (baKTI)I oT CY)K)IeHHﬁ, MHEHUH U OLICHOK, KPUTUYCCKHU OTHOCUTHCS K CYKICHUAM,



MHEHHUSIM, OLIEHKaM, peKOHCTPYHPOBATh UX OCHOBAHUS;

* BUJIETh U KOMMEHTHUPOBATDH CBSA3b HAYYHOI'O 3HAHUS U LIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYKIECHUM NpHU MOIYYEHUH, paCIPOCTPAHEHUH U IPUMEHEHUN HAyYHOTO 3HAHMSL.

* OIIMCBIBATh CBOMCTBA TBEP/BIX, )KUIKUX, FA3000pa3HbIX BEILIECTB, BBIAEISIS UX CYLIECTBEHHbIE
MIPU3HAKY;

* XapaKTepu30BaTh BELIECTBA 10 COCTaBY, CTPOECHHUIO U CBOWCTBAM, YCTaHABIMBATh IPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/ly TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* PacCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYJIA», «XUMUUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBOY, «BAJIEHTHOCThY, UCIOJIb3YS 3HAKOBYIO
CUCTEMY XUMMH;

* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX POPMYI U CYIIHOCTb
XUMUYECKHUX PEaKUUN ¢ MOMOILBI0 XUMUYECKUX YPaBHEHUI;

* BBIUMCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, a TAK)KE MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUAX JJISl OLIEHKH UX MPAKTUYECKOW 3HAUUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMsI, KUCIIOTHI, COJIU;

* KJ1accu(UIMPOBATh OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KHUCJIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATH COCTAB, CBOMCTBA U 3HAUYEHUE (B IPUPOAE U MIPAKTUUECKON AEATEIbHOCTU
4eJI0BEKa) MPOCTHIX BELECTB — KUCIOPO/ia U BOAOPOAA;

* 1aBaTh CPAaBHUTEIIBHYIO XapAKTEPUCTUKY XMMUYECKUX IEMEHTOB M Ba)KHEHIINX COCIUHEHUN
€CTECTBEHHbBIX CEMENCTB IIEJIOYHBIX METAJUIOB U T'aJIOTEHOB;

* 110J1b30BaTHCS TAOOPATOPHBIM 00OPYIOBAaHUEM U XUMHUYECKON TOCY101;

* IPOBOJIUTH HECIIOKHBIE XUMUUECKHE OMBITHI U HAOJIOIEHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIIECTB B MPOLIECCE UX MPEBpAIleHHil; cOOII0AaTh MpaBUia TEXHUKH 0€3011acCHOCTH MPH
NPOBEIEHUH HAOIIOJICHUN 1 OTIBITOB;

* pa3nuy4aTh HKCIEPUMEHTAIBHO KUCIOTHI U MIENIOUH, TIOIb3YSICh MHANKATOPAMHU; OCO3HABaTh

HEO0OXOIMMOCTh COOTIOICHHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMH U MIEI0YaMHU.



* OIIPENENATh IPUHAMIEKHOCTh HEOPTaHUYECKUX BEHIECTB K OJJHOMY M3 U3Y4YEHHBIX
KJIACCOB/TPYIII: METAILJIBl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 MX Ha3BAHHSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B BELLIECTBAX;

BbINyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

*0CO3HABaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUU JJI IPAKTUYECKOHN NEATEIbHOCTH YEJI0BEKa;

* ONMCHIBATh NU3YUYEHHbIE OOBEKThI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOI'0 aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CUCTEMBI XUMUYECKHUX HIEMEHTOB IS
00BsICHEHUS U NIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTD TIOCPECTBOM YIITyOJIeHuUs 3HAaHUH 00 HCTOpUHU
CTaHOBJICHUSI XUMUYECKOM HAyKH, €€ OCHOBHBIX ITOHATHI, IEPHUOJUYECKOI0 3aKOHA KaK OJHOIO
13 BOKHEHIINX 3aKOHOB IIPUPOBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKH.

* COCTABJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM
YPaBHEHUSM;

* IPUBOJIUTH IIPUMEPBI PEAKILINI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3AMMOCBSI3H MEKY
OCHOBHBIMHM KJIaCCAMH HEOPraHUYECKUX BELIECTB;

* IPOrHO3UPOBATh PE3YIbTAThl BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKLIUU;

* IPOTHO3UPOBATH PE3yIbTAThI BO3JEHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO
paBHOBeECHS.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENbHbBIE MU BOCCTAHOBUTENbHBIE
CBOMCTBA C YUETOM CTEIIEHEN OKUCIIEHUS DJIEMEHTOB, BXOAIIUX B €TI0 COCTAB;

* BBISBJISTH CYLIECTBOBAHUE T€HETUUECKON B3aUMOCBSA3U MEXKY BEIECTBAMMU B Psly: IIPOCTOE
BEIIECTBO — OKCUJl — T'MAPOKCHUJl — COJIb;

* XapaKTepr30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;



* IPUBOJUTH IPUMEPHI YPABHEHUH PEaKLMi, JISKAIIUX B OCHOBE MPOMBIIUIEHHBIX CIIOCOO0B
IIOJIyYEHUS] aMMHaKa, CEpHOU KUCIIOThI, UyTyHA U CTaJIU;

* ONHCHIBATh (PU3NYECKHE U XUMHUECKHUE MPOLIECCHI, ABISIONIMECS YaCThIO KPYroBOpOTa
BELIECTB B IIPUPOJIE;

* OpPraHU30BbIBATh, IPOBOAUTE YIEHUYECKHE IPOCKTHI 10 UCCIEI0BAaHHUIO CBOICTB BEIIECTB,
UMEIOIUX BaXHOE NPAKTUUECKOE 3HAYEHUE.

* IPaMOTHO 00palaThcs ¢ BELECTBAMU B IIOBCEIHEBHON KU3HM;

* 0CO3HaBaTh HEOOXOJMMOCTH COOJIOICHUS MPABHJII SKOJOTHUECKH 0€3011acHOr0 MOBECHHS B
OKpY>Karolle NPUPOHON CPENE;

* IOHUMATh CMBICT H HEOOXOAUMOCTb COOJIIOICHHS IPEAICAHUI, TPEIaraéMbIX B
MHCTPYKLHUAX 10 UCIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.;

* HCIOJIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTHU P BBIIIOJIHEHUU
UCCIIEI0BATEIbCKUX MPOEKTOB IO U3YYEHHIO CBOICTB, CIIOCOOOB MOJMYYEHUs U PAaClO3HABAHUS
BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSI CPE/ICTBA YCTHON M MUCHMEHHON
KOMMYHHUKAIIUH NIPU padoTe C TEKCTAMU yueOHHUKA U IOIOJHUTEIbHOM TUTepaTypoi,
CIPAaBOYHBIMHU TAOJIULIAMH, TIPOSBIISTE TOTOBHOCTh K YBaXKEHUIO HHOW TOUKH 3pEHUS NPH
00CYX/IeHUU pe3yIbTaTOB BHIIOJHEHHOM padoThI,

* 00BEKTUBHO OLIEHUBATh HH(POPMALIHIO O BEIIECTBAX U XUMUUECKUX MPOIeccax, KpUTUUECKH
OTHOCHUTHCS K TICEBJIOHAYYHON MH(MOpMAITUH, HETOOPOCOBECTHOM peKiiaMe, Kacaromencs
MCIIOJIb30BaHUs PA3JIMYHBIX BEILIECTB.

MeTtanpeaMeTHbBIMH pe3yJibTaTaMU OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOT'O 00111ero 00pa3oBaHUs ABISIOTCS:

OBJIa/ICHUE HaBBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUN, OpraHu3aluy y4eOHou
JESATENIBHOCTH, ITOMCKA CPEACTB €€ OCYIIECTBICHUS;

yMEHUE TUIAaHUPOBATh IMMYTH JOCTIKECHUS 1IeJIel HA OCHOBE CAaMOCTOSITEIFHOTO aHAIN3a YCIIOBUM



U CPEJCTB UX JOCTUKEHHUS, BBIIEIAThH allbTEPHATUBHBIE CIIOCOOBI JOCTUKEHUS 11eJTU U BBIOUPAThH
HanOosee 3¢ (HeKTUBHBIN CIIOCO0, OCYIIECTBIATH O3HABATEIBbHYIO PEQIIEKCHIO B OTHOLIICHUN
JENCTBUH 110 pelIEHHUIO Y4EOHBIX U IIO3HABATEIbHBIX 3a7au.

YMEHME [TIOHUMAaTh NPo0JIEMY, CTAaBUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3Y, AaBaTh OIIPEIEICHNUE
MOHSTUSIM, KJIACCU(UIIUPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBOJAUTH SKCIIEPUMEHTHI,
apryMeHTHPOBAaTh COOCTBEHHYIO MO3UIIHIO, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHHUS;

YMEHHUE COOTHOCUTDH CBOU JEHCTBHUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb
CBOEH JIEATEIILHOCTHU B TMPOLIECCE JOCTIKEHUS pe3yabTaTa, ONpeeNsiTh ClIOCOObI IeHCTBHIA B
pamMKax MpeUI0KCHHBIX YCIIOBUHN M TPeOOBaHUH, KOPPEKTHUPOBATH CBOU JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUEH;

dbopMupOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIH30BAaHUS HHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB MH(DPOPMAIIMOHHBIX TEXHOJIOTUH (KOMITBIOTEPOB M MIPOTPAMMHOTO
oOecrneveHns) Kak HHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHUBHBIX U MO3HABATEIBHBIX
YHHUBEpPCAIbHBIX YUEOHBIX JIEHCTBHIA;

YMEHHUE CO3/71aBaTh, IPUMEHSTH U MPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJICTH U CXEMBI JIJIS
pelieHns yueOHBIX U M03HABATENbHBIX 3a/1a4;

yYMEHHUE U3BJIEKAaTh MHPOPMAIIUIO U3 Pa3IMYHbIX HCTOYHHUKOB (BKIIIOUYAs CPEICTBA MACCOBOM
uH(pOpMalUU, KOMIAKT-TUCKH y4eOHOro Ha3HaueHus, pecypcsl IHTepHeTa), cBOOOIHO
II0JIB30BATHCS CIIPABOYHOM JIMTEPATYPOM, B TOM YHCIIE U HA MJIEKTPOHHBIX HOCUTEIIAX,
c00JIr01aTh HOPMBI UHPOPMAITMOHHON U30UPATEIILHOCTH, ITHKH;

YMEHME Ha PAKTHKE MOJIb30BATHCSI OCHOBHBIMHU JIOTMUECKUMHU TPUEMAMHU, METOJaMU
HaOJII0/IEHUs, MOJICJIMPOBAHUSI, O0BSCHEHUS, pELICHUs TPOOJIEM, TPOrHO3UPOBAHMS U JP.;
YMEHHUE OpPraHU30BbIBaTh CBOIO KU3Hb B COOTBETCTBHHU C MPEICTABICHUSIMHU O 3I0pOBOM 00paze
KHU3HH, IPaBax U 005A3aHHOCTAX IPaXJaHUHA, IIEHHOCTAX OBITHS, KYJIBTYPBI U COIIMAIBHOTO
B3alMOJEICTBUS;

YMCHUEC BBITIOJIHATD ITO3HABATCIIBHBIC U ITPAKTUYCCKUEC 3alaHNA, B TOM YHCJIC IIPOCKTHBIC,



YMEHHE CaMOCTOSTEIHHO U apr'YMEHTUPOBAHHO OIL[CHUBATh CBOU ACHCTBUS U ACHCTBUS
OJTHOKJIACCHUKOB, COZIEP)KaTEIbHO 000CHOBBIBAsI MPABUIBHOCTD WIIA OITMOOYHOCTh pe3ysibTaTa u
criocoba neicTBHS, aIeKBaTHO OIEHUBATh OOBEKTUBHYIO TPYIHOCTH KaK MepY (PaKTUIECKOTO
WM [IPENIIOJIaraeMoro pacxo/ia PeCypcoB Ha pelIeHHE 3a/1a4uM, a TAKKE CBOU BO3MO>KHOCTH B
JTOCTHKEHUH 1I€TTU OIPEIeJICHHON CII0)KHOCTH;

yMeHue paboTaTh B rpyiie — 3G (GeKTUBHO COTPYIHUYATH U B3aUMOJICHCTBOBATh HA OCHOBE
KOOpJMHAIIMY Pa3IMYHbIX TO3UIMH MPH BEIpaOOTKE OOIIETo pelIeHrs B COBMECTHON
NESTEIIbHOCTH; CIyIIaTh MapTHEpa, GOPMyIUPOBATh U apTyMEHTHPOBATh CBOE MHEHUE,
KOPPEKTHO OTCTaWBaTh CBOIO MO3UIIMIO U KOOPJAMHUPOBATH €€ C MO3ULIUU [TAPTHEPOB, B TOM
YHCJIC B CUTYAIlUU CTOJIKHOBEHHS HHTEPECOB; IMMPOIYKTUBHO pa3peniaTh KOHQIUKTHI HA OCHOBE
yueTa UHTEPECOB U MO3UIUI BCEX €ro yYaCTHUKOB, MOMCKA U OLEHKU albTePHATUBHBIX
croco0oB pazpenieHus: KOHPIUKTOB.

Kpowme Toro, k MeTanpeaMeTHBIM pe3yJibTaTaM OTHOCSITCSI YHUBEPCAIbHBIE CITIOCOOBI
nestenbHoCcTH (Y'Y 1), KoTopble JOPMUPYIOTCS B IIKOJIBHOM KypCE€ XUMUM U IPUMEHSIOTCS KaK
B paMKax 00pa30BaTEJIbHOTO MPOIIECCA, TAK U B PEAIbHBIX JKU3HEHHBIX CUTYalUsIX:
JInanoctueie VY /:

OCO3HaHHUeE cebst KaK uieHa 00IIecTBa Ha rI100aIbHOM, PErHOHATBHOM U JIOKATbHOM YPOBHSIX
(>KUTENb MIaHEeThl 3eMJIs, )KUTEIh KOHKPETHOTO PETHOHA);

OCO3HAaHHE 3HAYMMOCTHU M OOIIHOCTH II00ANBHBIX TPOOJIEM YeTIOBEUECTBA;
HMOLIMOHAIBHO-IIECHHOCTHOE OTHOIIIEHUE K OKPY)Kalollel cpejie, HEOOXOAUMOCTH €€ COXpaHEeHUS
Y PallMOHAJILHOTO UCIIOJIb30BAHMUS;

MaTPUOTU3M, JIFOOOBH K CBOEH MECTHOCTH, CBOEMY PETUOHY, CBOCH CTpaHe;

yYBa)XKCHHE K UCTOPUH, KyIbType, HAIMOHAILHBIM OCOOEHHOCTSM, TOJIEPAHTHOCTb.
Perynarusueie YV /I:

CIIOCOOHOCTH K CAaMOCTOSITENILHOMY PUOOPETEHUIO HOBBIX 3HAHUM U IPAKTHUECKUX YMEHUM;

YMEHUS YIPABIISTh CBOEH MTO3HABATEIBHOM JAESITENBHOCTHIO;



YMEHHUE OpraHNU30BbIBATH CBOIO JIESTEIBHOCTD;

ONPEAENATh €€ LU U 3aJa4u;

BBIOMPATH CPEJCTBA U IPUMEHSTH UX HA MPAKTUKE;

OIICHUBATDH IOCTUTHYTHIE PE3YJIbTaThI.

[To3naBarensubie YV /:

dbopMupoBaHUE U pa3BUTHE 10 CPEACTBAM XUMHUUECKHX 3HaHUH MO3HABATEIbHBIX HHTEPECOB,
MHTEJUIEKTYAJIbHBIX U TBOPYECKUX PE3YJIBTATOB;

YMEHHE BECTH CaMOCTOSTEIILHBIN IMOUCK, aHATIN3, 0TOOp MHpOopMaIuH, e€ mpeodpazoBaHue,
COXpaHEHHue, NepeIauy U MPEe3eHTAINIO ¢ TOMOIIbIO TEXHUYECKUX CPE/ICTB.
KommyHnukatusHble Y'Y /1:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TPYIIIE (OMpeAeNsTs O0IIHe
LeJIH, PACTIPEACTIATh POJIU, JOTOBAPUBATHCS APYT C IPYTOM)

OO0yyeHrie XUMUHU B OCHOBHOM HIKOJIE IOJDKHO OBITH HAIIPAaBJICHO HA JJOCTUKCHHE
CJIEYIONIUX JUYHOCTHBIX Pe3yJIbTATOB:

OBJIQJICHHE HAa YPOBHE O0IIEro 0Opa30BaHMs 3aKOHYEHHON CUCTEMOM XUMUYECKUX 3HAHUH U
YMEHUM, HaBBIKAMH MX MTPUMEHEHHUS B PA3JIMYHBIX KU3ZHEHHBIX CUTYaIIUsIX;

OCO3HAHUE EHHOCTH 3HAaHUU 110 XUMHUH KaK BaXKHEHUILIEro KOMIOHEHTa HAYYHOU KapTHUHBI MUPA;
c(hOpMHUPOBAHHOCTh YCTOMYUBBIX YCTAHOBOK COIMANBHO-OTBETCTBEHHOTO TIOBEJICHUS B

OKpY’Karollel cpeie — cpeze 00uTaHHs BCETo KUBOTO, B TOM UHUCIIE U YeJIOBEKa.

3. Coaep:xkaHue NpoOrpaMMbl Kypca
IToBTOpPEHUE OCHOBHBIX BONPOCOB 8 KJ1acca (3 yaca)
ITepunonnueckuii 3akoH u [lepnonnueckas cucrema Xumuyeckux anemeHToB /.M. MenzaeneeBa B
CBETE TEOPUH CTPOEHUS aTOMa.

XuMHU4YECcKas CBA3b. CTpOCHI/IC BelecTBa. THUIIBI KPUCTATNIMICCKUX PCIICTOK.



XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB. PacyeTsl M0 XUMHYECKUM
YPaBHEHUSIM.

JNemoncrpanuu. Tabmuua «Buasl cszeity. Tabnuna « TUITBI KPUCTATUIMYECKUX PEIIETOKY
Tema 1. Knnaccudpukanus xumnyeckux peaxkuuii (6 1)

TennoBoii 3¢ ekt xumuueckoit peakuuu. TepMoxuMHUYecKUe ypaBHEHUS, paCUEThI 110 HUM.
CKOpOCTh XMMMUYECKHX PEAKIMNA. 3aBUCUMOCTb CKOPOCTH XMMHYECKHUX PEAKIIMKA OT pa3IM4HbIX
YCIIOBUI: OT IIPUPOJIBI PEarHPYIOIINX BEILECTB, IUIOIAAU IIOBEPXHOCTH COIPUKOCHOBEHUS,
KOHIICHTpALUU PEarupyroluX BEIIECTB, TEMIIEPATYPBI, KaTanu3aTopa. XUMHUYECKOE
paBHOBECHE, YCIIOBHS €r0 CMelIeHUs. Penienue 3anad.

JdemMoHCcTpaumu.

JleMoHCcTpanys OnbITOB, BBIACHSAIOIINX 3aBUCUMOCTD CKOPOCTH XUMUYECKUX PEAKLUI OT
pas3InYHbIX (PAaKTOPOB.

Tabmuier «O0paTuMble peakiumn», « XuMU4Ieckoe paBHOBecHe», «CKOPOCTh XMMHUECKOH
peaKIum.

PacuerHble 3anaun.

PacdeTsl 10 TEPMOXUMHUYECKUM YPaBHEHUSM.

Tema 2. DnexTponurnyeckas ruccouuanus (74)

DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOIUTUUECKAS TUCCOLIMALIMS BELIECTB B BOJHBIX
pactBopax. Monsl. KaTnonbl u annossl. I'uapatHas Teopust pacTBOPOB. DIEKTPOIUTHUECKAS
JUCCOLMaIUs KUCIIOT, 1menodeit u coneil. Cnalble U CuiIbHbBIE 3JIeKTPOJIUThl. CTeneHb
nucconuanuu. Peakiimu HoHHOro ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIUH.
OxucnuTens, BOCCTAaHOBUTEND. | MApOIN3 COei.

JemoncTpanuu. VcnbiTanne pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO IIPOBOIUMOCTb.
JIBuKeHre HOHOB B 3JIEKTPUYECKOM II0JIE.

JlabopaTopHsble onbIThI. Peakiiy oOMeHa Mex 1y pacTBOpPaMHU AJIEKTPOJIUTOB.
IIpakTuyeckas padora. Penienne sKcriepUMEHTAIBHBIX 3a7a4 10 TeMe «DJIEeKTPOJINTHUYECKast

JAUCCOLNALIH».



Tema 3. I'aorenpi(5 4)

[TonoxxeHue rajJoreHoB B MIEPUOJUYECKON CUCTEME U CTPOCHHUE UX aTOMOB. PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA rajOT€HOB.

CpaBHUTENbHAS XapaKTEPUCTUKA rajoreHoB. [IpumMeHeHue rasoreHos.

Xnopoogopoa. [Tonyuenne. duznueckue cBoiictBa. CossiHasg KUCIOTA U €€ COJH.
IIpakTnyeckas padora. [losyueHue XJI10poBOIOPO/Ia U U3YYEHUE €TI0 CBOMCTB.

JemouncTpanuu. Puznyeckue cBoiicTBa rajioreHoB. [lonydenne XxJI0poBoAOpOa U pacCTBOPEHHE
€ro B BOJIE.

JIaﬁopaTopm,le onbIThI. Pacrio3HaBanue coassHON KHUCJIOTHI, XJIOPHUOOB, 6pOMI/I,Z[0B, Hoaua0B 1
nojga

Tema 4. Kucjiopona u cepa (6 4)

[TonoxxeHne KUcaopoia v cepbl B IEPUOANUECKON CUCTEME XMMHUECKUX 3JIEMEHTOB, CTPOEHHE
MX aTOMOB. AJUIOTPOIHS KUCIOPOAA — O30H.

Cepa. Amnotponus cepbl. Dusnyeckre u XuMuieckue cBorcTBa. HaxoxieHue B npupoze.
[Tpumenenue cepbl. Oxcua cepoi(IV). CepoBogopogHas U cepHUCTAs KUCIOTHI U UX COJIH.
Oxkcua cepoi(VI). Cepnas kuciora u ee coau. OKUCTUTEIbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM
cepHoM Kucnotel. [IoHsATHE O CKOpOCTH XMMHUYECKHUX peakunid. KatainsaTopsr.
JleMoHcTpanuu. AJUIOTPOIHS KUCIOPO/Ia U Cephbl. 3HAKOMCTBO ¢ 00pa3liaMy MPUPOTHBIX
cyns(huI0B, Cynb(}aTos.

JlaGopaTopHble onbIThI. PacriosHaBanue cynbhua-, cylnbpur- U cyabpaT-uoHOB B pacTBOpPE
IIpakTyeckas padora. PenieHne skcriepuMeHTaIbHBIX 3a4a4 110 Teme «Kucimopon u cepay.
Pacyernble 3a1a4u. BeIunciieHs 10 XUMUYECKUM YPaBHEHUAM PEAKIIMI MacChl, KOJIUYECTBA
BElIeCTBa UM 00beMa M0 U3BECTHOW Macce, KOJMYECTBY BEIIECTBA MIM 00bEMY OJHOIO U3
BCTYMAOIINX WK MOTYYarOINXCs B PEAKI[MH BEIECTB.

Tema 5. A3zot u ¢docdop (8 4)

[Tonoxenue azora u pocdopa B NEpUOINIECKOIN CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOEHUE UX

aTOMOB. ASOT, (I)I/I3I/I‘-IGCKI/IC 1N XUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUC U IPUMCHCHUC. prrOBOpOT



azora B mpupoje. AMMuak. Gu3n4ecKkre 1 XMMUYECKUE CBOMCTBA aMMHAaKa, MOJy4eHuUe,
npumenenue. Comu ammonusi. Oxeunbl azota(ll) u (IV). A3oTHas kuciora u ee comu.
OKucnIHUTENbHbIE CBOMCTBA A30THOM KUCIIOTHI.

Docdop. Amnorponust pochopa. Puznveckre U XUMUYECKHE cBoicTBa Gochopa. Okens
docdopa(V). OprodochopHas kuciora u ee Cou.

MunepanbHbie y1oOpeHus.

JMemonctpanuu. [TonydeHnue ammuaka u ero pactBopeHue B Bojie. O3HakoMIIeHHE ¢ 00pa3lamMu
IPUPOJHBIX HUTPATOB, (PochaToB.

JlabopaTopHble onbIThbl. B3anmoelicTBre coseit aMMoHus co meaouyamMu. O3HaKOMIIEHUE C
a30THBIMH U POCHOPHBIMHU YAOOPCHHUSIMHU.

IpakTnyeckne padoThl

[Toryuenue aMmmuaKa u U3y4eHHe ero CBONCTB.

Omnpenenenre MUHEPATBHBIX yIOOPEHHIA.

Tema 6. Yriepoa n kpemuuii (9 4)

[TonoxxeHue yriepojia ¥ KpEMHHUSI B IEPUOIUUECKON CUCTEME XMMUUECKHX 3JIEMEHTOB, CTPOECHUE
UX aTOMOB. YTJIEpOJ, aJUIOTPOIHbIE MOAU(DUKALINN, GU3NUECKUE U XUMUYECKHE CBONCTBA
yriaepojaa. YTapHblid ra3, CBOMCTBA U (PU3UOIOTHUECKOE IEHCTBUE HA OpPTraHU3M. Y TJIEKUCIBIT
ra3, yrojabHas KUCJIOTa U ee coiau. KpyroBopot yriepozaa B mpupoze.

Kpemuuii. Oxeun kpemuusi(IV). Kpemuuenas kucnora u ee conu. Crexno. LlemeHr.
JemoncTpanuu. Kpucrammueckue penieTku anMasa u rpagura. 3HaKOMCTBO ¢ 00pa3aMu
IPUPOJIHBIX KapOOHATOB U CHIIMKATOB. O3HaKOMJIEHHE C PAa3JIMYHBIMU BUJAMH TOIUIMBA.
O3HaKoMJIEHHE C BUJIaMH CTEKJIA.

JIaﬁopaTopHLIe onbIThbl. O3HAKOMIICHHE CO CBOMCTBAMH U B3aUMOIIPECBPALICHUAMHA Kap60HaTOB
n FI/IJIPOKap6OHaTOB. KadgecTBeHHEIC PCaKknun Ha Kap6OHaT- U CHJIMKAT-HOHBI.

IIpakTuyeckas padora. [lonyyenue oxcuaa yrinepoaa(lV) u uzydeHnue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

Tema 7. O61mue cBoiictBa MeTalI0B (134)



[TonoxxeHne METAJIIOB B MEPUOJAMYECKON CUCTEME XUMUUYECKuX 3nemMeHToB /. . Menneneena.
Meramnuueckas cBA3b. PU3MUECKUE U XUMUUECKUE CBOMCTBA METALIOB. P HanpshkeHui
METaJlIOB.

[Tonsitue o merammypruu. Crioco6s! moxydeHus: MmetaioB. CIutaBsl (CTalb, YyTr'yH,
JTopatoMUHMMA, OpoH3a). [IpoGiema 6€30TX0AHBIX TPOU3BOJICTB B METAJUTYPTUU U OXpaHa
OKpPY’KaroIlle Cpelbl.

Ilesiounble MeTaLIbI. [{010%KEHNE NIEITOYHBIX METAJUIOB B IEPUOJINYECKON CUCTEME U
crpoeHue aroMoB. Haxoxienue B ipupoae. dusznueckue u xumMuueckue cBoictaa. [lpumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

IIles104HO3eMeIbHBIE MeTaLIbI. [[0s10KeHne eT0YHO3EMENBHBIX METAUIOB B IIEPUOANYECKOU
cucteme u ctpoeHue aroMoB. Haxoxnenue B npupoae. Kanbuuii u ero coenquaenust. KecTkocTb
BOJIBI M CIIOCOOBI €€ yCTPaHEeHHS.

Amomunuii. [lonoxenue antoMUHNS B IEPUOJUUECKON CUCTEME U CTPOEHHUE €r0 aToMa.
Haxoxnenue B mpupoje. dusnueckre 1 XUMUYECKUE CBOMCTBA aTFOMUHUSA. AM(OTEPHOCTH

OKCH A U THAPOKCHUJIa A ITFOMHUHUA.

Kene3o. ITonoxenue xxene3a B IEPUOJUIECKON CUCTEME U CTpOeHUE ero aroma. Haxoxaenue B
npupone. Pusndeckre U XMMHUYECKHE CBOMCTBA Xkee3a. OKCHUIbI, TUAPOKCUABI U COJIH

xenesa(Il) u sxeneza(Il).

JleMoHcTpanuu. 3HAKOMCTBO ¢ 00pa3IiaMy BaKHEUIITUX COJIeH HATpHsl, Kajusl, IPUPOIHBIX
COCMHEHUH KAJIBIUS, PYJIaMH JKeJle3a, COSIUHEHUSIMU ATFOMUHMS. B3anMmoierictre
HIEJIOYHBIX, MIETIOYHO3EMETBHBIX METAUIOB U aTIOMUHHMS ¢ BoJIoM. CkUTaHue Kemesa B
KHUCJIOPOJIE U XJIOPE.

JladoparopHble onbIThl. [lonydyeHne ruipokcuia aTlOMUHNS U B3aUMOJIEHCTBHE €T0 C
kucnotramu U menoyamiu. [lonydaenne runpokcunos sxenesa(ll) u (I11) u B3aumoeiicTBre UX ¢
KUCIIOTAMU U IEJI0YaAMH.

IIpakTuyeckue padoTnl

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 110 TeMe «DneMeHThl [A—IIIA-Tpynn nepuoauueckoit

Ta6J'II/II_[I)I XUMHUYCCKUX BJIEMEHTOB)).



Pemenne sxcriepruMeHTANBHBIX 3a4a4 10 TeMe «MeTasulbl U UX COSUHEHUSD.

PacueTHble 3aga4n. BoruncieHus 1o XMMHYECKUM YPaBHEHUSM MacChl, 00beMa M
KOJINYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMU 10 Macce HCXOTHOTO BEIIECTBA, 00bEMY
WIM KOJIMYECTBY BEILECTBA, COAECPKAIIETO ONPEAEICHHYIO 00 IPUMECEH.

Tema 8. OcHoBbl oprannyeckoin xumuu(10 v)

[lepBoHavanbHbIe peacTaBIeHUS 00 Oprannyeckux BemlecTBax [lepBoHayanbHble CBEIEHUS O
CTPOCHHUH OPTaHMYECKHUX BellecTB. OCHOBHbIE MOJIOKEHUSI TEOPUU CTPOCHHS OPraHUYECKUX
coequnenuii A. M. byrnepoa. M3omepus. YnpoieHHast kiaccupukanms opraHuuaecKux
COCIMHEHU.

VYrneopoponsl. Ilpenensusie yriieBogopoasl. Metan, staH. @uznyeckue 1 XUMUYECKHE
cBoiicTBa. [I[pumenenue.

Henpenenbubie yraeBogopoasl. tuieH. uznueckue U XuMudyeckue cBorcTa. [Ipumenenue.
Auerunen. JlueHoBble yriaeBoaoposl. [loHaTHEe 0 HUKINYECKUX YIIeBOJ0POAax (LIMKIOAIKAHBI,
6enson).IIpupogHsie ucTouHMKYU yriieoaopoaos. Hed1s n npupoaHblii ra3, uxX npuMeHEHUE.
3amuTa aTMOChEpHOTO BO3ayXa OT 3arpsi3HeHus. CiiupThl. OHOATOMHBIE CITUPTHL. METaHOI.
Ortanoin. ®usndeckue cBoicTBa. PU3HOIOrMUECKOE NEUCTBHUE CIUPTOB HA OPraHU3M.
[TpumeHenne. MHOroaToMHbIE COUPTHI. DTUIEHIIUKOIb. [ muuepu. [lpumenenune. KapooHoBbIe
KHUCIO0ThL. JKupsl. MypaBpuHas U yKcycHast KUCJIOThI. Du3nueckue cBOMCTBaA.

[Tpumenenue. Bricine kapOoHOBBIE KUCIOTHI. CTeapuHOBas KUCA0Ta. Kupbl — MPOAYKTHI
B3aMMOJICHCTBYS MIMIIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PoJib %UpPOB B Iporiecce 0OMeHa
BEILECTB B Opranu3Me. KamopuitHOCTb KHUPOB.

Yraesoasl [ 110k03a, caxapo3za — BaKHENIIME MIPEACTABUTENM YriaeBo10B. HaxoxneHnue B
npupone. Dorocunres. Poib II0K03bI B MUTAaHUM U YKPEIIEHUH 340p0oBbs. Kpaxmain u
LIEJUTI0J103a — MpUpoAHble noaumepbl. Haxoxaenue B npupoae. Ilpumenenue.

benku — 6uononumepsl. CoctaB OenkoB. OyHkiuu 6enkoB. Ponb 6enkoB B nutanuu. [lonsTue

0 epMeHTaX U TOPMOHAX.



[Tomumepbl — BhICOKOMOJIEKYIsIpHBIE coeauHenus. [lonuatunen. [lomunponuieH.
ITonmuBuHunxnopua. Ilpumenenue noiuMepos.

JleMOHCTpaL M.

Moenu MoKy OpraHUYECKUX COSAUHEHHM, CXEMBI, TAOJIUIIBL.

['openue yrieBogopo10B U 0OOHAPYKEHHE MTPOAYKTOB UX TOPEHUSI.

OO6pa3ibl HeTH U TPOTYKTOB UX MEPEepadOTKH.

Buieo onbIThI O CBOKMCTBAM OCHOBHBIX KJIACCOB BEIIECTB.

PacueTHble 3aa4n. Y CTaHOBJIEHUE MPOCTEHIIEH (opMyITbI BeliecTBa 0 MaCCOBBIM JIOJISIM

AIIEMEHTOB.
4. TemaTuyeckoe MJIAHUPOBAHUE

9 kiacc
[ToBTOpEHUE OCHOBHBIX 3
BOIIPOCOB & Kj1acca
1.Kimaccuduxarnms 6 1
XUMHAYECKUX PEaKITH
2.97eKTpoIuTUYECKast 7 1 1
JUCCOLIAIUS
3.T'anorensl 5 - 1
4.Kucnopon u cepa 6 - 1
5.A30t u pocdop 8 - 1
6.Yraepoa u KpeMHUH 9 1 1
7.06mmue cBoiictBa metauioB | 13 1 1
(13u)




8.OCHOBBI OPraHUYECKOMN 10 1 -
XUMUU
IToBTOpeHune 1 -
Utoro 68 4 7
5.Kasien1apHo — TeMaTH4ecKoe MJIAHUPOBAHHE
No | Tema ypoka Jara
no rwiany | gaxt
IloBTOpEHUE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)
1 | Texnuka 6e3omacHOCTH B kKabuHere xumuu. CTpoeHue aroma. [lepBas
Hezaens
[Tepuonuueckuii 3akon u [ICXD /.. MenneneeBa B CBETE€ CTPOSHUS
aToma. CEHT0ps
2 | Xumuyeckas cBsi3b. CTpOSHHE BEIIECTBA. IlepBas
HeJes
CeHTAOP
3 | OcHoBHBIE KJIacChl HEOPTAHUYECKUX BEIIECTB, X CBSI3b MEXAY co0oii. | Bropas
Heaens
CEHTSIOps
Tema 1. Knaccupukanusi xumuyeckux peaxuuii (6 4)
4 | OKUCIUTENHHO — BOCCTAHOBUTEIBHBIE PEAKIINU Bropas
Heaens
CEHTSIOps
5 | TeruoBoii apdexT xuM. peakuiuu. PacueTsl o TepMOXUMUYECKUM Tpetbs
HeJest
YpaBHEHUSM.
CEHTAOPA
6 | CxopoCcTh XUMHUYECKHX PEAKIIHIA. Tpetbs




Heaelst

CEHTAOPS
7 | llpaktudeckas pabora Nel. M3yuenue BiusHusI ycioBuid ipoBenenus | UetBEpras
XUMHUYECKON peakIH Ha €€ CKOPOCTh Hezaens
CEHTI0ps
8 | Xumuyeckoe paBHOBecHE. Y CIOBUS €0 CMEILICHHS. Yersépras
Hezaens
CEHTAOPS
9 | O0oO0I1IeHne U cucTeMaru3anys 3HaHui. Pemenue 3anau [TepBas
Hezaens
OKTS0ps
Tema 2.9aekTposuTn4yecKkas aucconnanus (74)
10 | CymHocTs mporiecca AMEeKTPOIUTUIECKON TUCCOLUAIIUU [TepBas
Hezaens
OKTS0ps
11 | DnexTpoauTHyecKas AUCCOLUALUS KUCIIOT, IEN04Yel U coeil. Bropas
Hezaens
12 | Cnabple u cHIIbHBIC ANIEKTPONUTHL. CTETeHb AUCCOUAIIHH. Bropas
Hezaens
13 | Peakuuu nonHoro oOMeHa. Tpetbs
Hezaens
14 | Tunponus coneit. Tperbs
Heaens
15 | IIpakTrueckas padota Ne2. PemeHue sKcriepuMeHTaIbHbBIX 3a71a4 110 Yerépras
TeMe
Heaens
«CBOWCTBA KUCTIOT, OCHOBAaHUM M COJIEH KaK 3JIEKTPOJIMUTOBY.
16 | KourpoJsbHasi pagora Nel mo Teme: «1eKTPOJIUTHYECKASI YerBépTas
AUCCOLMALINS». Heaens




Tema 3. I'ajiorenni(S 4)

17 | XapaktepucTuka rajjoreHoB [TepBas
HeIens
HOSOPS
18 | Xnop [TepBas
Heaens
HOSIOPsI
19 | XimopoBoopoa: MoJydeHHE U CBOWCTBA Bropas
He/Iens
20 | ConstHast KHUCIIOTA M €€ COJIH Bropas
He/Iens
21 | IIpaktuueckas padbora Ne3. [TonydyeHue conssHON KUCIOTH U u3ydenue | Tperws
€€ CBOMCTB HEeJENs
Tema 4. Kucaopon u cepa (6 u)
22 | XapakTepucTuKa KHCIOpO/ia U CephI Tpetbs
He/Iens
23 | Cepa. dusnyeckre 1 XUMHUECKUE CBOICTBA cephl. [IpuMenenwme. Yersépras
HeJIest
24 | CepoBomopoa. Cyibdu bt UYersépras
Heest
25 | Okcun cepsl (IV). CepoBoiopoaHas U cepHHUCTast KUCTOTHI U uX conu. | IlepBas
Hees
nexaopst
26 | Okcun cepol (VI). CepHast KHCIOTa U €€ COJIH. [TepBas
HeAens
JeKaops
27 | IIpaktuueckas padbota Ne4. Pemenue skcnepuMeHTAIbHBIX 33124 110 Bropas

TEMEC




«Kucnopon u cepa».

Heaelst

Tema 5. A3zot u docdop (8 4)

28 | Xapakrepuctruka azora u ¢pochopa. PU3nvecKrue U XUMUICCKHE Bropas
CBOMCTBA HEeJes
a3ora.
29 | AmMuak. @usnueckue u XuMuieckue cBoicTra. [lonydenue, Tperbs
MIPUMEHEHHUE. Heaens
30 | [IpakTuueckas padbota NeS.IlomydyeHre aMMuaka v U3y4eHHUE €ro Tperbs
HeZens
CBOWCTB.

31 | Conmu amMmmoOHHS. YersEpras
HeAens

32 | A3oTHas KucCIoTa. YersEpras
HeAens

33 | Conm a30THOM KUCIOTHI Bropas
Heens
SIHBapsl

34 | ®ocdop. Pusnueckue U XMMUUYECKHE CBOMCTBa Gocopa. Bropas
HeJIest
STHBapsI

35 | Okcun dpocdopa (V). DochopHas KHCIOTA U €€ COJIH. Tpetbs
Hesens

Tema 6. Yruepoa u kpemuuii (9 4) Tpetrbs
Hesens

36 | XapakTepucTuka yriepoja u KpeMHUs. AJUTOTPONUS yriiepoaa Yerépras

Henens




37 | Xumudeckue CBOMCTBA yriiepoaa. Aacoponus YersEpras
Heaens
38 | Okcun yraepona (I1) - yrapusiii ra3
39 | Okcun yriepona (IV) - yriuekucnslii ras. [TepBas
Heaens
deBpans
40 | YronpHas kuciota u ee conu. KpyroBopot yriieposa B npupoje [TepBas
Hezaens
dbespans
41 | Ipaktuueckas padora Ne6. [lonyuenue okcuaa yriepona (IV) u Bropas
M3Yy4eHHE ero cBoicTB. Pacro3naBanue kapOOHATOB. HeAens
42 | Kpemuuii. Oxcun kpemuust (IV) Bropas
HeAens
43 | Kpemuuesas kucnota u ee conu. Crekio. LlemeHT. Tpetbs
Hezaens
44 | KoutpoabHasi padora Ne2 mo temam: «Kucsiopoa u cepa. A3ot Tpetbs
docdop. Yriepoa u KpeMHHID». HEJeIs
Tema 7. O6uue cBoiictBa MeTasliioB (134)
45 | XapakTepucTrka METaJlJIoB Yersépras
Hezaens
46 | HaxoxaeHre MeTayioB B IPUPO/IE U OOIIKE CIIOCOOBI MX MOTY4YEHUs YersépTas
Hezaens
47 | Xumuueckue cBOMCTBa METAIOB. DIEKTPOXUMUYECKUHN PsJ IlepBas
HaIlpsHKEHUH METaJIOB. Helels
MapTa
48 | CninaBsl (CTalb, YyryH, TIOPATIOMUHUIA, OpOH3a). IlepBas
Heaens

MapTa




49 | lllenouHbIEe METAILIBI. Bropas
HeJest

50 | Maruuii. lllenouyHo3eMenbHbIE METAIUIbI. Bropas
Heaens

51 | Kaxpuumii u ero coequuenus. JKecTKkocTs BOIBI M CIIOCOOEI €€ Tpetrbs

YCTpaHEHHUS. Hezens

52 | Amomunmii. [lonoxeHnne amOMUHES B IEPUOIUIECKON CUCTEME U Tperbs

CTPOCHHE €ro aToMa. Hezaens

53 | Baxueiiiune coenuHEHNS aJIFOMUHUSA Yersépras
HeAens

94 | XKeneso. [TonoxxeHue xene3a B IEPUOANUECKON CUCTEME U CTPOCHHE YersépTas

ero
Hezaens
aToMa.

55 | Coenunenus xemnesa [TepBas
Hezaens
anpenst

56 | Ilpaktudeckas padora Ne7Permenune skcriepuMEeHTaIBHBIX 331249 IO [lepBas
HEeJeNs

Teme «MeTaibl M X COSUHEHUS.
anpes

57 | Konrpoabnas padora Ne3 nmo teme: «O06mmue cBoiictBa MmeTa/uioB». | Bropas
Heaens

Tema 8. OcHoBbl opranuveckoit xumuu(10 4)

58 | [lepBoHayanbHbIE CBEIEHUS O CTPOCHUU OPTaHUYECKUX BEIECTB. Bropas
Heaens

59 | Yopormennas kiaccupukanus OpraHUMIeCKUX COSTUHEHHIA. Tpetbs
Heaens

60 | IIpenenpHBIC yriIeBOOPOAB. MeTaH, dTaH. Tperbs

HEACIA




61 | HenpenenbHbIe YIIIEBOIOPOIbI. DTHIICH. YersEpras
HEest

62 | Ilomumepsr YetsEpras
HEest

63 | [IpousBoaHbIe yriaeBOA0POA0B. CIUPTHI

64 | Kap6onossie kuciotsl. Croxusie 3¢upsl. XKups .
65 | Yriesonsl
66 | AMuHOKUCIIOTEL benku

67

Kounrpoabnas padora Ned4 mo treme: «Oprannyeckass XuMusi».

68

O06001eHre 3HaHu, MOJYYEHHBIX B 9 KII.

Hroro : yuedHbIX YacoB --68

NMPAKTUYEeCKHX PadoT --7 ; KOHTPOJIbHBIX padoT- 4




