PACCMOTPEHO ITPOBEPEHO YTBEPKIEHO

PykoBogutens MO 3aM. aupekTopa Hupexrop 'bOY COIIL

I — /N.B.I'nagkoBa /T.B.CyxopykoBa mt H.C_JlopoBckoro

ot «28» aBrycra 2020 r. c.ITogGensck

B.H.V3nses
C=RU, O=I'BOY COLlW
um.H.C.oposckoro c.lloabenbck,
CN=B.H.Y3ases,
E=podbel_sch phvy@samara.edu.ru
‘l ‘\ 00e2de620d21d26701

2021.04.20 21:06:25+04'00

Pabouas nporpamma
0 XUMMH JI ydamuxcesi 9 KIaccoB

I'bOY COII um. H.C. oposckoro c. Iloadeabck
Ha 2020/21 y4yeOHBIN 101

Yuurtear — Mambimesa H. M.



INOACHUTEJIbBHASA 3AIINCKA

Pa6ouast mporpamma o xumuu a1 9-x kinaccoB cootBeTcTBYeT @I'OC 0cHOBHOTO
o0uiero o0pa3oBaHus, COCTAaBJICHA HA OCHOBE MPOTpaMMbl Kypca XUMUH i1t 8-9 kiaccoB
0011e00pa30BaTeIbHbIX YUPEKACHUN U aBTOPCKOM MporpaMmbl Kypca XUMUHU Juid §-9 KitaccoB

obmeoOpazoBarenbHBIX yupexaenuii H. H. T'apa.

Jannas paboyas mporpaMmMa peaausyercs B yaeOHUKE AJis 001Ie00pa3oBaTeIbHBIX YIPEKICHUH

aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana «Xumus. 9 Kiacey.

Pabouast mporpamMma packpbiBaeT coaepxanue oOydeHuss XUMHUH B 9 Kiraccax
o01eo0pa3oBaTeNbHbIX yupexaeHuil. Ona paccuntana Ha 68 4 B roa (2 4 B Heaelno).

PaGouast mporpaMMa 1Mo XMMHUH COCTaBJCHA B COOTBETCTBUM C y4E€OHBIM ILIAHOM
cpennero mojHoro odmiero oopazopanus ' bOY COIII c. [Tox6enbek:

TpeOOBaHUH K pe3ylbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus, MPeCTaBlIeHHBIX B DeneparbHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00MIEro 00pa3oBaHMs BTOPOTO
MOKOJICHUS;

IPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs [0 XUMUMY;

MIPOrPaMMBbI Pa3BUTHS YHUBEPCAIBHBIX YUCOHBIX ICHCTBUMN;

IIPOrpaMMbl TyXOBHO-HPaBCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUSI TUYHOCTH.

OnHO¥ U3 BayKHEUIIHX 3aJ1a4 OCHOBHOT'O O0IIEro 00pa3oBaHUs SBISETCS MOJITOTOBKA
00y4aroImuxcst K 0CO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPO(ECCHOHATLHOTO
nytyu. O0yyvaromuyecs A0HKHBI HAYYUThCS CAMOCTOSITENIBHO CTABUTD LIEJH U ONPENETATh MyTH UX
JTOCTHKEHUS, UCTIOIB30BaTh MPHOOPETEHHBIN B LIIKOJIE OIBIT B PEaTbHON )KU3HU, 32 pAMKaMU
yueOHOro npoiecca.

XWUMHs KaK y9eOHBIN TpeIMeT BHOCHT CYIIIECTBEHHBIH BKJIa/l B BOCIIUTAHUE U PA3BUTHE
O6yan'OHII/IXC$I; OHa IMMpu3BaHa BOOPYXKUTH UX OCHOBAMH XUMHYCCKUX 3HaHI/II71, H€O6XOI[I/IMI)IX
IS TIOBCETHEBHOM KHU3HH, 3aJI0KUTh (PYHIAMEHT IS JaJbHEHIIIEro COBEPIICHCTBOBAHHS 3TUX
3HAHMH, a TAKIKE CIIOCOOCTBOBAThH OE30MACHOMY TIOBEICHHUIO B OKPYXAIOIICH cpelie U
OepeKHOMY OTHOIICHHIO K HEHl.

I/I3y‘{eHI/IC XMMMH B OCHOBHOM IIIKOJIE HaIpaBJICHO:

Ha OCBOCHHE BaKHEHIINX 3HAaHUI 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XUMUH,
XUMHUYECKON CHMBOINKE;

Ha OBJIaJICHHE YMEHUSIMH Ha0II0aTh XUMUYECKUE SIBICHUS, IPOBOIUTh
XUMUYECKHUN DKCIIEPUMEHT, IIPOM3BOIUTD PACUETHI HA OCHOBE XUMUYECKHUX
(dbopMyJ1 BEIIECTB U YPAaBHEHUI XUMHUECKUX PEaKIIHii;

Ha pa3BUTHE MIO3HABATENILHBIX HHTEPECOB U HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B
IIpoLIECCE NMPOBEACHUS XUMUYECKOTO DKCIIEPUMEHTA, CAMOCTOSTEIILHOTO
pUOOpeTeHNUs 3HaHUIH B COOTBETCTBUHU C BO3HUKAIOIUMU )KU3HEHHBIMU
MOTPEOHOCTSIMU;

Ha BOCIIUTAHUE OTHOIICHHUS K XUMHUH KaK K OJHOMY U3 (yHAaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMS U SJIEMEHTY OOIIeUeIOBEUeCKOM KyJIbTYpPHI;
Ha IpPUMEHEHHUE MOJTYYeHHbIX 3HAaHUHM U yMEHUH 1711 6€301acHOro
UCIIOJIb30BAaHUS BEILIECTB U MaTE€pPHUAJIOB B OBITY, CEIbCKOM XO3SHCTBE U Ha
IIPOU3BOJICTBE, PEIIEHNS TPAKTUYECKUX 3a/1a4 B IIOBCEJHEBHOM KU3HH,
[IPEAYIPEKIACHNS SIBICHUM, HAHOCSILMX Bpe 3J0POBBIO YEI0BEKA U
OKpY’Karolleu cpene.



OBHIAA XAPAKTEPUCTHUKA YYEBHOTI'O IPEIMETA

B conep;xanuu 1aHHOIrO Kypca IpeICTaBICHbl OCHOBOIIOIATAIOIIKNE TEOPETUYECKUE
CBEJICHUS 110 XMMHUH, BKIIFOYAOIINE U3YYEHHE COCTAaBa U CTPOEHUS BELECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHUS, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMUYECKHUX IIPEBPALLICHUN U ITyTEN
YIpaBJI€HUS UMU B LEJSAX NOJYYEHHS BEIECTB, MATEPUAIIOB, SHEPTUU.

Coneprxanue yueOHOTO MpeIMeTa BKIIOYAET CBEICHUS 0 HEOPraHUYECKHUX BEIECTBAX, UX
CTPOEHHHU U CBOWCTBAX, a TAKKE XMMHUUECKUX MPOLECCAX, IPOTEKAIOIINX B OKPYKAOIIEM MHpE.
Haubonee cnoxuble aneMenTsl @yHIaMEHTAIBHOTO sIIpa coJiepKaHus 001ero o0pa3oBaHus 1Mo
XUMUU, TAKAE, KAK OCHOBBI OPraHUYECKON U IPOMBIIUIEHHON XUMUH, IEPEHECEHBI B IPOrpamMmy
cpenHeit (1moyHoi) 001eo0pa3oBaTeIbHOM MIKOJHI.

TeopeTnyeckyro OCHOBY U3y4EHHSI HEOPraHUYECKON XUMHH COCTABIISIET aTOMHO-
MOJIEKYJIIPHOE YUYE€HUE, nepuoanueckuii 3akoH . M. MenzaeneeBa ¢ KpaTKUMH CBEICHUSIMU O
CTPOEHUH aTOMOB, BUJAX XUMUUYECKOW CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUECKUX
peaKkuuid.

B n3yuenuu kypca 3HaUMTENIbHAS POJIb OTBOJUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MIPOBE/ICHUIO MPAKTHUECKUX U TAOOPATOPHBIX PA0OT M OMUCAHUIO UX PE3YIBTATOB; COOIIOICHUIO
HOPM U MPaBUJI IOBEJCHHUS B XUMUYECKUX Ta00PaTOPHUSIX.

B kauecTBe 1IEHHOCTHBIX OPUEHTHUPOB XUMUYECKOT0 00pa30BaHUs BBICTYNAIOT OOBEKTHI,
M3Yy4aeMbIe B Kypce XUMHUHU, K KOTOPBIM y 00ydaromuxcsi GopMUpyeTcsi IEHHOCTHOE
oTHoweHue. [Tpu 3TOM Beaylyro poJib UIrPAOT IO3HABATEIIBHBIE [ICHHOCTH, TaK KaK JAHHBIN
y4eOHBIN PEeIMET BXOJAUT B IPYIIY IPEIMETOB MO3HABATEIBLHOTO 1IUKIIA, TJIaBHAS 11eITb
KOTOPBIX 3aKJIFOYAETCS B U3Y4EHUU IIPUPOJIBI.

OcHOBY N0O3HaBaTEIbHBIX LIECHHOCTEH COCTABIISIIOT HAYYHbIE 3HAHUSI, HAYYHbIE METO/IbI
no3HaHus. [lo3HaBaTenbHbIE IEHHOCTHBIE OPUEHTALINU, (POPMHUPYEMBIE B MIPOLIECCE U3YUEHUS
XUMUU, TPOSABIISIFOTCS B TPU3HAHUM:

L4 IICHHOCTHU HAYYHOI'O 3HAHUs, €TO HpaKTH‘IeCKOﬁ 3HAaYMMOCTHU, TOCTOBEPHOCTU,
L4 HCHHOCTHU XUMHUYCCKHX MCTOA0B UCCJIICAOBAHUA JKUBOM M HEXKUBOU MIpUPObI.
PasButHe no3HaBaTeIbHBIX HNEHHOCTHBIX OpI/IeHTaHI/II\/‘I COACPIKaHUA Kypca XUMUU IMO3BOJIACT C(bOpMI/IpOBaTLZ
L4 YBAXUTECIBHOC OTHOMICHUEC K CO3HI[aTeHBHOﬁ, TBOp‘IeCKOﬁ JACATCIIBHOCTU,
o IIOHUMAaHUue HGO6XOI[I/IMOCTI/I 310PpOBOTro 06pa3a JKHU3HU,
o HOTpe6HOCTL B 663y0J'IOBHOM BBITIOJTHEHU U IIPaBUJI 0€30IaCHOI0 UCITOIb30BaHMS BCIICCTB B
IOBCCIHECBHOU XXHU3HU,
e  Cco3HaTenbHBIN BbIOOp Oyayiel mpodeccnoHanbHOM JesITeIbHOCTH.
Kpr XUMHH 06J'Ia,I[aCT BO3MOXKHOCTAMU AJIA (1)0pMI/Ip0BaHI/I$I KOMMYHUKATHUBHBIX HCHHOCTGf/i, OCHOBY KOTOPBIX
COCTaBJIAIOT ITPOLECC O6H16HI/I$I, TpaMOTHas peYb. KOMMyHI/IKaTI/IBHI;Ie HECHHOCTHBIC OPUCHTAIINU KypCa
CIOCOOCTBYIOT:
L4 MpaBUJIbHOMY HUCIIOJB30BaHUIO XUMHUYECKOH TEPMHUHOJIOTUN U CUMBOJIMKH,
L4 Pa3BUTHIO HOTpC6HOCTI/I BECTHU JUAJIOT, BBICITYIIMBATh MHCHUEC OIIIOHCHTA, Y4aCTBOBATH B
JUCKYCCHUU;
L4 Pa3BUTHIO YMCHUS OTKPBITO BbIPAKATh U APTYMEHTUPOBAHHO OTCTaMBAaTh CBOKO TOUKY 3pCHMUS.

MECTO KYPCA XUMHNU B YYEGHOM IIJIAHE

OcoOCHHOCTB Kypca XHMHH COCTOUT B TOM, YTO JJIS €F0 OCBOCHHS MIKOJIBHUKH JOJDKHBI 00JIa1aTh HE
TOJILKO OTIPEICIEHHBIM 3aI1aCOM IMIPEIBAPUTEIHFHBIX €CTECTBEHHO-HAYYHBIX 3HAHUI, HO M JIOCTATOYHO XOPOIIO
Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM. DTO SBIISCTCS TJIABHOW MPHYUHON TOTO, YTO B y4eOHOM IUIaHE ITOT MPEMET
IIOABJISICTCA IIOCIICAHUM B pﬂ]ly eCTCCTBeHHO-HaquBIX JUCHUIIIINH. B y‘{G6HOM IIJIAHC Ha I/ISyIIeHI/Ie XUMUN
OoTBOAMTCS 2 y4eOHBIX Yaca B Heaesro B 9 kiacce; Bcero 66 yueOHbIX 3aHATHA.

lMpomexyTouyHasi atTecTauusi NPOXOAMT B COOTBETCTBUM ¢ "lMonoxeHneM o hopmax, NepruoandHOCTU U
nopsiake TEKyLLEero KOHTPOrS yCrneBaeMoCTH U MPOMEXYTOYHOM aTTecTaumm oby4aloLmxcsi N0 OCHOBHbIM
obweobpasoarenbHbiM nporpammam” B FlBOY COLWW nm. H.C. Joposckoro c. NMNogbenbck B gopme
NTOroBON KOHTpornbHoM paboTsl (MKP).



PE3YJBbTATBI OCBOEHUA KYPCA XUMHNH

N3ydyeHne XuMHUM B OCHOBHOM IIKOJIE JAET BO3MOXHOCTD JIOCTUYD CIEIYIOLINX
pe3yabTaTOB B HAIIPABICHUU JUYHOCTHOTO Pa3BUTHSL:

1) BocriuTaHue POCCUIUCKON TPaXIAaHCKOM WACHTHYHOCTHU: IATPUOTU3MA, JIFOOBH U
yBa)keHUs K OTeuecTBy, UyBCTBA TOPAOCTH 3a CBOIO Po/lnHY, 3a POCCHICKYIO XUMUYECKYIO
HAYKY;

2) hopMupoOBaHKE 1IEITIOCTHOIO MHUPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKU M OOIIECTBEHHOMN MPAKTHKH, @ TAKXKE COLUAIBHOMY, KYJIbTYpPHOMY,
SA3BIKOBOMY U JTyXOBHOMY MHOI000Pa3HI0 COBPEMEHHOI'O MHPa;

3) dbopmupoBaHUE OTBETCTBEHHOTO OTHOIICHHS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBALMK K 00yYEHMIO U TIO3HAHUIO, BBIOOPY
npo¢pmIbHOr0 00pa30BaHUs HA OCHOBE MH(OPMAIIUU O CYIIECTBYIOIIUX MPOPECCUSIX U TUNUHBIX
poeCCHOHATIBHBIX MTPEANOYTEHUI, 0CO3HAHHOMY IOCTPOEHUIO WHANBUYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX TTO3HABATEILHBIX HHTEPECOB;

4) hopmupoBaHHe KOMMYHHKATHBHON KOMIIETEHTHOCTH B 00pa30BaTe/IbHOM,
OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKOW, TBOPUYECKON U JPYTUX BHIAX
NesTeNbHOCTH;

5) dbopmupoBaHue MOHMMAHKUS [IECHHOCTH 3J0POBOT0 U 0€30IaCHOTO 00pa3a KU3HHU;
YCBOEHME IIPABUJ UHIMBHIYaIbHOIO M KOJUIEKTUBHOI'O 0€30I1aCHOTO MOBE/ICHUS B
YpEe3BBIYANHBIX CUTYAIHSIX, YIPOXKAIOMINX JKU3HU U 3I0POBBIO JIFOACH;

6) hbopmupoBaHue MO3HABATEILHOI U HHPOPMALMOHHON KYJIBTYPBI, B TOM YHCIIC
pa3BUTHE HABBIKOB CAMOCTOSITENILHOW Pa0OTHI C Y4€OHBIMH MOCOOUSIMU, KHUTAMH, TOCTYITHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPeACTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTH;

7) popMuUpOBaHUE OCHOB YKOJOTMYESCKOTO CO3HAHMS HA OCHOBE NMPU3HAHUS ICHHOCTU
KHU3HH BO BCEX €€ MPOSIBICHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHHS K
OKpY>Kalollen cpene;

8) pa3BUTHE rOTOBHOCTH K PEUICHUIO TBOPYCCKUX 3a/1a4, YMCHHUS HAXO/IUTh a/ICKBATHBIC
COCcOO0BI MO BEIEHUS M B3aUMOJICHCTBUS ¢ MApTHEPAMU BO BpeMs yued HOM U BHEy4eOHOM
TesITeTbHOCTH, CTIOCOOHOCTH OLIEHUBATh IPOOJIEMHBIE CUTYAIlUY M OTIEPATUBHO PUHUMATH
OTBETCTBEHHBIE PELICHUS B PA3JIMUHBIX MPOIYKTUBHBIX BUIAX JESATEIbHOCTH (YueOHas
MTOMCKOBO-UCCIIEI0BATENbCKAs, KIIyOHas!, MPOEKTHAs!, KPYKKOBast U T. I1.).

MeTtanpeaMeTHBIMH PE3yJIbTaTAMU OCBOSHHS OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMbl
OCHOBHOTO O0IIIeT0 00pa30BaHMUs SIBISIOTCS:

1) oBnajieHNe HABBIKAMH CAMOCTOSITEIILHOTO IPHOOPETECHHSI HOBBIX 3HAHHUIA,
OpraHu3aIK Y4eOHOH NesITeTHHOCTH, TONCKA CPENICTB €€ OCYIIECTBIICHHS,

2) yMeHHe [UIaHUPOBATH MYTH JOCTIKCHUSI [eJiell Ha OCHOBE CAMOCTOSITEIIbHOTO aHAIN3a
YCIIOBHIA U CPEJICTB WX JIOCTHKCHUS, BBIJICTSTH aJIbTEPHATUBHBIC CIIOCOOBI JTOCTHKEHHS 1SN U
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN CIIOCO0, OCYIIECTBIATH MO3HABATEIBHYIO PE(ISKCHIO B
OTHOILICHUHU JACUCTBUH MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) yMeHHe MOHUMATh MPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, 1aBaTh
OTIpeJIeNIeHUs] OHATHUSAM, KIacCU(PHUIIMPOBATh, CTPYKTYPHPOBATh MaTepHall, IPOBOJIUTh
AKCIIEPUMEHTHI, apTYMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (DOPMYIHPOBATH BBIBOIBI U
3aKIIIOYCHUS;

4) yMeHHE COOTHOCUTH CBOM JICHCTBUS C IIIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISATH
KOHTPOJITb CBOEH JIeSITEIHHOCTH B TIPOIIECCE TOCTHKEHUS pe3ysbTaTa, OMpeaelsiTh CIIOCOObI
JeWCTBUH B paMKax MpeJUI0KEHHBIX YCIOBHM U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLIENCS CUTYyalUEH;

5) popmupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHUS
MHCTPYMEHTOB M TEXHUYECKUX CPEJICTB NH(OPMALIMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB U



IIPOrpaMMHOr0 00eCrieueH sI) KaK MHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTHSI KOMMYHUKATHUBHBIX U
MO3HABATEIbHBIX YHUBEPCATbHBIX YUCOHBIX AEHCTBHIA;

6) ymMeHHe co3/1aBaTh, IPUMEHATh ¥ IPEOOPa30BHIBATH 3HAKH M CHMBOJIBI, MOJICIIH
CXEMBI JIJIs pelIeHMs y4eOHbIX U II03HABATEIbHBIX 3aa4;

7) yMeHue u3BIeKaTh HHOOPMALIUIO U3 PA3IMYHBIX HICTOYHUKOB (BKJIFOUYAs CPECTBA
MaccoBOi HH(pOpPMALIUY, KOMIIAKT-IUCKH Y4eOHOT0 Ha3HaueHHsI, pecypcsl MHTepHeTa),
CBOOO/JHO IOJIB30BATHCS CIIPABOYHOM JINTEPATYPOl, B TOM YHCIIE U HA JIEKTPOHHBIX
HOCHUTEIISIX, COOII0IaTh HOPMBI HHPOPMALIMOHHON N30MPATETbHOCTH, YTUKH;

8) yMeHHe Ha IPaKTHKE MOJIb30BAThCSI OCHOBHBIMH JIOTHYECKUMHU NTPUEMAMH, METOIAMU
HaOJIOACHNS, MOICTTMPOBAHUS, OOBSICHEHHS, PELICHUS TPOOJIeM, IPOTHO3UPOBAHUS H JP.;

9) yMeHHe OpraHU30BaTh CBOIO KH3Hb B COOTBETCTBHUH C IPECTABICHUSIMU O 3[0POBOM
o0pase *KHU3HH, IPaBax U 0053aHHOCTSX TPAKIAHUHA, IEHHOCTSIX OBITHSA, KYJIbTYPHI H
COLIMAJIbHOTO B3aMMOJECHCTBHS;

10) ymMeHue BBINOJHATH O3HABATEIILHBIC U MIPAKTUYECKUE 33J[aHUS, B TOM YHCIIC
IIPOEKTHBIE;

11) ymMeHue caMOCTOSITEIHO U aprYMEHTUPOBAHHO OLICHUBATh CBOU JICHCTBUS U
JeWCTBUS OJJHOKJIACCHUKOB, COJIEPXKATEIbHO 00OOCHOBBIBAs MPABHIIBHOCTh MJIU OIIMOOYHOCTD
pe3yJibTaTta u crocoda 1elCTBUs, aIeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK MEpY
(aKTHUECKOro WM MPEoIaraeMoro pacxo/ia peCypcoB Ha peLIeHHe 3aaull, a TAKKE CBOU
BO3MOKHOCTH B JJOCTHKEHHH LIETIU ONPEIEIEHHON CI0KHOCTH;

12) ymenue paboraTh B rpynie — 3¢ (GEKTHBHO COTPYIHHYATH ¥ B3aUMOJICHCTBOBATh Ha
OCHOBE KOOP/IMHALIMYU PA3JINYHBIX MO3ULUH IPU BEIPaOOTKE OOIIETo pelIeHHs] B COBMECTHOM
JesITeIbHOCTH; CIIyIATh MapTHEPA, GOPMYIUPOBATH U apryMEHTHPOBATh CBOE MHEHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C MO3ULHMEN NapTHEPOB, B TOM
qucie B CUTYallud CTOJIKHOBEHUS! HHTEPECOB; MPOJYKTUBHO pa3peliaTh KOH(IUKTHI HA OCHOBE
yuéTa UHTEPECOB U MO3ULIUI BCEX €0 YUaCTHUKOB, IOMCKA U OLIEHKH aIbTEPHATUBHBIX
Coco0OB pa3perIeHus: KOH(IUKTOB.

IIpenmerHbiMu pesynbraTamMu ocBoeHHs: OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl
OCHOBHOT'O 00111er0 00pa30BaHUs ABISIOTCS:

1) bopmupoBaHKe NEpBOHAYAIBLHBIX CUCTEMATU3UPOBAHHBIX TPEICTABICHUN O
BELIECTBAX, UX MIPEBPALIEHUAX U IPAKTUYECKOM IPUMEHEHUH; OBJIaJICHUE TOHSITUHHBIM
anmnapaToM U CUMBOJINYECKUM SI3bIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUYECKON HAYKH KaK 0071acTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, XMMUUECKUX MPEBPALLIEHUI HEOPraHNUYECKUX U OpraHU4YEeCKUX
BEIIECTB KaK OCHOBBI MHOTUX SIBICHUH HMBOM M HEKUBOU MPUPO/IBI; YIiTyOieHne
MIpe/ICTaBICHUI O MaTepUaIbHOM €JUHCTBE MHUPA;

3) oBnaJcHUEe OCHOBAMH XMMHUUYECKOM I'PAMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATH U
00OBEKTUBHO OLIEHUBATh KU3HEHHbIE CUTYAIlNH, CBSI3aHHbIE C XUMHUEH, HABbIKAaMU O€3011acHOT0
oOpallleHus C BEIIEeCTBAMH, UCTIOIb3YEMBIMHU B TOBCEHEBHOM KU3HU; YMEHUEM aHAIU3HPOBATH
Y TUTaHUPOBATh HKOJIOTMYECKU OE3011acHOE MOBEACHHE B LENSIX COepeKEeHUS 310POBbSI U
OKpY>Karolleu cpeibl;

4) popMupoBaHUE YMEHHI YCTaHABINBATH CBS3U MEXKIy PEIbHO HAOIII0JaeMBbIMH
XUMHUYECKUMH SBJIEHUSIMU U MPOLIECCAMU, POUCXOASIIUMU B MUKPOMHUPE, OOBACHATH TPUUNHBI
MHOTr000pa3usl BEeLEeCTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOCHUS, a TAaKXKe
3aBUCHUMOCTH IIPUMEHEHHS BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OMbITa UCIOIB30BaHUs Pa3IMYHBIX METOIOB U3yUYCHUS BEIIECTB;
Ha0JII0/IeHNUs 32 UX MPEBPALIEHUSAMH MPU IPOBEACHUH HECIOXKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAaHUS U TPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb [TPU OTPABJICHHSX, 0’KOTaX U JAPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAaHHEM;



7) oBnaneHue npuémMamu paboThl ¢ HHGOPMAITHEH XUMUIECKOTO COIEPIKAHHS,
NPEJCTaBICHHOI B pa3Hoit popme (B BHIIE TeKcTa, PopMyIl, TpapuKOB, TAOTUYHBIX JaHHBIX,
cxem, Gortorpaduii u ap.);

8) co3manue OCHOBBI 151 POPMHUPOBAHUS HHTEPECA K PACHIIUPEHHUIO U YTITYOICHHIO
XUMHAYECKHX 3HAHUU M BEIOOpA XMMHHU KaK POQHILHOTO MPeIMETa MPH NIepeX0/ie Ha CTYIICHb
cpeaHero (MOoHOTo) 001Iero 00pa3oBaHus, a B JATbHEHUIIIEM U B Ka4eCcTBE Cepbl CBOCH
poheCCHOHATILHOM JIeATEIbHOCTH;

9) dbopmupoBaHUE MPEACTABICHUI O 3HAUCHHUH XMMUYCCKONH HAYKH B PCIICHUH
COBPEMEHHBIX 3KOJIOTHYECKHX MPOOJIEM, B TOM YHUCIIC B IPEIOTBPAIICHIH TEXHOTCHHBIX U
IKOJIOTHUECKHUX KaTacTpod.

IIVTAHUPYEMBIE PE3YJIbTATBI ObYYEHUASA

MHoroo0pa3ne XMuMH4€eCKHX peakuui
BoinyCKHUK HAy4YuTCH:

OOBSICHATH CYTh XUMHUYECKUX MPOIIECCOB;

Ha3bIBaTh MPU3HAKU U YCIOBUSA MPOTEKAHUS XUMHUYECKUX PEaAKIIHil;
yCTaHaBJIMBATh MIPUHAJICKHOCTh XUMUYECKON pEaKUU K ONIPEACIEHHOMY TUITY
M0 OJIHOMY U3 KJIacCU(MKAIIMOHHBIX MPU3HAKOB: 1) [0 YKCITY U COCTaBy
MCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIINU (PEaKIIUU COCTUHECHHUS, PA3JIOKECHHUS,
3aMeIeHus] 1 0OMeHa); 2) 10 BBIICICHUIO WIIH MOTJIOMICHHUIO TEIJIOTHI (peaKIuu
9K30TEPMHUCCKUE U IHIOTCPMHUUECKHUE); 3) M0 M3MEHEHHUIO CTEIICHEH OKHCIICHHUS
XUMHUYECKHUX AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINHN); 4) 110
o0paTuMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYCCKHUX PEAKIIHIA,

Ha3bIBaTh ()aKTOPBI, BIUSIOIINE HA CMEIICHUE XUMHYECKOTO PABHOBECHS;
COCTaBJISITh YPABHEHHUSI DJIEKTPOTUTHUYECKON TUCCOIIMAIIUN KUCIIOT, IEeT0YeH,
CcoJieil; TOJTHBIC U COKpAIIEHHBIE HOHHBIE YPAaBHEHUS Peakinii oOMeHa,
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

MIPOTHO3UPOBATH MPOAYKTH XUMHUYECKHX PEAKIIH 1Mo popMynam/Ha3BaHUIM
MCXOJIHBIX BEIIECTB; ONPECNISITh HCXOHBIEC BEIIEeCTBa 10 (hopMyaM/Ha3BaHUSIM
MIPOJIYKTOB PEAKIIUU;

COCTaBJISITh YPABHEHHSI PEAKIUi, COOTBETCTBYIOIINX MOCIIEIOBATEILHOCTH
(«urerovkey) mpeBpaIieHuit HEOPraHMIECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
BBISIBJIATH B MPOLIECCE IKCIIEPUMEHTA MTPU3HAKHU, CBUAETEIBCTBYIOIINE O
MPOTEKAaHUU XUMHUYECKON peaKInu;

TOTOBUTB PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOIO BEILIECTBA;
ONPENENATh XapaKTep CpeAbl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH MO
M3MEHEHUIO OKPACKH UHJIUKATOPOB;

MIPOBOJIUTH KAUECTBEHHBIE PEAKIIMH, IOJTBEPKIAI0IINE HATMYUE B BOAHBIX
pacTBOpax BEIIECTB OTACIbHBIX KATHOHOB U aHUOHOB.

Bbll’lyCKHHK MOJYYIMT BO3MOKHOCTD HAYYUTHCHA:

COCTABJISITh MOJIEKYJISIPHBIE U ITOJTHBIE NOHHBIE YPABHEHUS 110 COKPAILIEHHBIM
MOHHBIM YPaBHEHHUSIM;

MIPUBOJUTH IPUMEPHI PEAKIINI, TOATBEPKAAOIINX CYIIECTBOBAHUE B3aUMOCBS3HU
MEXy OCHOBHBIMM KJIaCCaMU HEOPTaHWYECKHUX BEIECTB;

MIPOTrHO3UPOBATH PE3YJIbTAaThl BO3JAEHCTBHS pa3IU4HbIX (DaKTOPOB HA CKOPOCTh
XUMUYECKON PEaKLnH;

MIPOTHO3UPOBATh PE3YJIbTAThl BO3ACUCTBUS pa3IMUHbIX (PAKTOPOB HA CMELICHHE
XUMHYECKOIO0 PaBHOBECHS.



MHoroo0pa3sue BelecTn
BbinyCKHUK HAYYMTCS:
® OMNpeaeIsITh MPUHAIICKHOCTh HEOPTAHNYECKUX BEIIECTB K OJTHOMY M3
M3YYEHHBIX KJIACCOB/TPYMIT: METAJUIBI M HEMETAILIIbI, OKCHJIbI, OCHOBaHHSI,
KHUCJIOTHI, COJIM;
®  COCTaBIIATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;
®  OMpeaeIsITh BAJICHTHOCTD U CTENIEHb OKMUCJICHUS JICMEHTOB B BEIIIECTBAX;
®  COCTaBIJIATH (HOPMYJIBI HEOPTAaHUIECKUX COCTMHEHUH 110 BAJIGHTHOCTSIM U
CTEIEHSM OKHCIICHHSI JIEMEHTOB, a TAKXKE 3apsiaM HOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;
® OO0BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UUYECKUX U XUMHUYECKUX CBOHCTB
MPOCTHIX BEHIECTB (METAJJIOB M HEMETAJJIOB) M MX BBICIIUX OKCHUJOB,
00pa30BaHHBIX JIEMEHTAMH BTOPOTO U TPETHETO MEPUOJIOB;
e Ha3bIBaTh OOIIME XMMHUYECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;
® Ha3pIBaTh OOIIHME XMMHUYECKHE CBOMCTBA, XapaKTEPHbIE I KaKIOTO U3 KJIaCCOB
HEOPraHWYECKHUX BEIIECTB (KUCIIOT, OCHOBAHUM, COJIEH);
® T[IPUBOJUTH MIPUMEPHI PEAKIIUH, ITOTBEPKAAFOITUX XUMUIECKHE CBONCTBA
HEOPraHWYECKUX BEILECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUI U COJIEH;
®  OMNpEeNCISITh BENIECTBO-OKUCIIUTEIb U BEIIECTBO-BOCCTAHOBUTENH B
OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKITUSX;
®  COCTaBIIATH ANEKTPOHHBIN OaNaHC (U1 U3YYSHHBIX PEaKIUii) M0 MPeI0KEHHBIM
cXeMaM PEeaKIlnii;
® TIPOBOJUTH JJAOOPATOPHBIC OMBITHI, TOATBEPIKIAONINE XMMUIESCKHNE CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB;
® TIPOBOJUTH TAOOPATOPHBIE OMBITHI IO MOTYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX
BEILECTB: BOJOPOA, KUCIOPOAA, YTIEKUCIOro ra3a, aMMHaKa; COCTaBIISITh
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIUH.
BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCS:
® TIPOrHO3UPOBATH XUMUUYECKHE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTaBa U
CTPOCHHS;
® IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE I
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTETIEHEN OKUCIIEHUS 3JIEMEHTOB,
BXOJISIIUX B €TI0 COCTAaB;
® BBIIBJIATH CYIIECTBOBAHKME T€HETUYECKON CBSA3U MEX]y BEIIECTBAMU B PSIY:
MIPOCTOE BEIIECTBO — OKCHUJ] — KHUCIIOTa/ TUIPOKCHU] — COJIb;
®  XapaKTepu30BaTh 0COOBIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOU M a30THOM
KHUCJIOT;
® [PUBOJUTH MPUMEPHI YPABHEHUHN PEAKLIUM, JIEKAIIMX B OCHOBE MPOMBIIILIIEHHBIX
CIoCcO0O0B TOTYYCHHSI aMMHUaKa, CEpHOUM KUCIIOTHI, YyT'yHa U CTaJIH;
® ONUCHIBATH (PM3MUECKUE U XUMUYECKHE MPOLIECCHI, SIBISIONINECS YaCThIO
KpYTrOBOPOTa BEILIECTB B MPUPOJIE;
® OPraHu30BBIBATH U OCYIIECTBIIATH MIPOEKTHI IO NCCIIEAOBAHNIO CBONCTB BEIIECTB,
MMEIOIINX BAKHOE TPAKTUIECKOE 3HAUCHHE.

YueOHo-MeTOANYECKHUIT KOMILIEKT 9 KJacca
Xumus. Paboune nporpammsl. [Ipeamernas nunus yuebnuxos I'. E. Pymsutuca, @. T.

Oenpamana. 8—9 kmaccsl : yued. mocodue s oomeoopa3oBat. opranuszarnuii / H. H. T'apa. —
M. : IpocBemenue, 2017 - https://catalog.prosv.ru/attachment/2d89ff8e-2186-11e6-9dd7-
0050569c7d18.pdf
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COJAEPKAHUE YYEBHOI'O ITPEJIMETA, 9 knacc

Pa3nes 1. MHoroo6pa3ne xumu4eckux peaxkumii (154)

Kinaccndukannsa XUMHYECKHX PeaKIyil: peaKIy COeANHEHHUs, PA3JI0KeHHUs,
3aMelleHHs1, 00MeHa.

OKuCINTEIBHO-BOCCTAHOBHTE/IbHBIC peakuuu. OKUCIUTENb, BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIIEHUS U BOCCTaHOBJIEHUs. COCTaBI€HUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi ¢ IOMOIIbI0 METO/1a 3JIEKTPOHHOT 0 OanaHca.

TennoBblie 3 GeKThl XUMHUYECKUX pPeaKIuil. DK30TEPMUUYECKUE U SHIOTEPMUUECKHE
peakuuu. Tepmoxumuueckne ypaBHeHHs. Pac4€Tbl M0 TEPMOXUMUYECKUM YPABHEHUM.

CxopocTh XUMHYECKUX peakumii. DakTopsbl, BIUIIONINE Ha CKOPOCTh XUMHUYECKHX
peakuuii. [leppoHadanbHOE IPEICTaBICHUE O KaTaIU3E.

IIpakTnyeckas padora Nel «3yyenune BIUSIHASA yCJIOBHI NMPOBEICHUSI XHMHYCCKON
peaKuMu Ha €€ CKOPOCTbY.

Oo0paTumbie peakuun. [IonsiTHE 0 XMMHYECKOM PABHOBECHH.

Pemenue 3agau.

CymnocTh nmpounecca 31eKTPOTUTHYECKOH TUCCOHALMH.

XVMHYECKUE peaklii B BOJHBIX pacTBOPaxX. DIEKTPOIUTHI U HEANEKTPOIUTHL. OHBI.
Karnonsl u annoHsl. ['napatHas Teopust pacTBOPOB.

JIEKTPOJIMTHYECKAS JUCCONMALUS KHCI0T, OCHOBAHUM M COJICH.

Caalble H cCHJIbHBIE 2J1eKTPOJIUTHI. CTeneHb JUCCONNALMH.

Peakuuu noHHOTr0 00MeHa. Y CIIOBHS TEUCHHSI pEeaKIMii HOHHOTO 0OMEHa /10 KOHIIA.

IHonsiTve 0 ruaposIU3e coJieil.

XHMMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COeIMHEHUH B CBeTe
NnpeacTaBJeHUH 00 JJIeKTPOTUTHYECKOH TUCCONHALMY H OKHCIUTEIbHO-
BOCCTAHOBMTEJbHBIX PeaKIUsX.

IMpakTnyeckas padora Ne2 «Penienune 3kcrnnepuMeHTAJbHbBIX 32124 110 TeMe
«CBOMCTBA KHCJIOT, 0CHOBAHHI U COJIeH KAK JICKTPOJHUTOB).

KonrtpoubHas padora Nel no teme: «MHOrooopasue XMMHYECKUX PeaKIUii».

Pa3zgea 2. Muoroo0pasue Bemects (424)

Hemerasuiebl. I'asiorensl. [lonoxeHne B nepuoaNdecKOd CHCTEME XUMUYECKHUX
2JIEMEHTOB, CTpOeHNE uX aToMoB. Haxoxienue B npupoje. dusnueckrie 1 XMMHUECKUE
CBOICTBA rajyioreHoB. CpaBHUTENbHAS XapaKTEPUCTHKA TrasioreHoB. [loyueHue u npuMeHeHue
raJIOr€HOB.

Xuop. Ousznyeckre 1 XUMUYECKHE CBOMCTBA xjopa. [I[pumenenue ximopa.



Xnoposoaopoa. dusnueckue cBorictpa. [lonyuenue.

CoasiHas kucJjora u eé conu. KauecTBeHHas peakuys Ha XJIOpuI-UOHBL. PacniosHaBaHue
XJIOpU/10B, OPOMUI0B, HOJIU/IOB.

IpakTuyeckas padora Ne 3 no teme: «IlosryyeHue COJIAHON KUCJIOTHI U U3yYeHUE
eé CBOICTBY.

XapakTepucTHKa KHCJI0pPOAa U cepbl. [lonoxeHune B 1epuoJuueckoil CUCTEME
XUMHMYECKHX 3JIEMEHTOB, CTPOCHUE UX aTOMOB.

Cepa. Amnotponus cepsl. Du3ndeckue 1 XUMHUUecKue cBoicTBa. Haxoxaenue B
npupozne. Ilpumenenue cepsl.

CepoBonopoa. Cyabpuabl. CepoBogopoaHas kuciora u e€ conu. KauecrBennas
peakuus Ha cyJlb(U-UOHBI.

Oxcup cepbi(IV). Cepaucras kuciaora. Pusnueckue 1 XMUMUYECKUE CBOMCTBA.
IIpumenenue. KauecTBeHHas peakius Ha CylIb()UT-MOHBI.

Oxkcup cepoi(VI).

CepHas kuca0Ta. XMMUYECKHE CBOMCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHOU CEpHOMI
KkucaoThl. KauecTBeHHas peakius Ha Cyiab(PaTHOHbl. XUMHUECKUE PEaKIMH, JIeXKAIIEe B OCHOBE
IIOJIyYEHUSI CEPHOU KUCIIOTHI B IIPOMBIIUIEHHOCTH. [IpMeHeHne CEpHOI KUCIIOTHI.

IpakTnyeckas padora Ne4 no reme «Pemenne 3kcnepuMeHTAJIbHBIX 32/1a4 110 TeMe
«Kucaopoxa u cepa».

A301 1 pocdop. [TonoxeHnune B nepuoInIECKOl CUCTEME XUMUYECKUX JIEMEHTOB,
CTPOEHHUE UX aTOMOB. A30T, (pU3HUECKUE U XUMUYECKHE CBOMCTBA, OJyYeHHE U IPUMEHEHHE.
Kpyrosopor a3ora B npupoze.

AMMmuak. Pusznueckue 1 XMMUYECKHE CBOMCTBA aMMHUAKa, MOJIy4YeHHUE, IPUMEHEHNUE.

IIpakTuyeckas padora NeS no teme «Ilosryyenne ammMuaka u u3y4eHue ero
CBONCTBY.

CoJuin amMoHuH.

A30THas1 KHCJIO0TA U eé cBolicTBa. OKHCIUTENBHbBIE CBOMCTBA A30THOM KUCJIOTHI.
[Tonydyenune a30THON KUCIOTHI B Jabopatopun. XUMHUYECKHE peaKkuy, JIe)Kallue B OCHOBE
IIOJIy4EHUS a30THON KUCIIOTHI B IPOMBIIIIIEHHOCTH. [IpuMeHeHne a30THOM KUCIIOTHI.

Couin a30THO# KHCJIOTBI. A30THBIE YIOOPEHHUS.

®ocdop. Amnorponus pocdopa. Puznueckue u XuMHUECKUE cBoiicTBa Gocopa.

Oxcun pocdopa(V). Dochopuas kucsaora u eé cou. ochopHsie y100peHHUs.

Yriaepoa n kpemHuii. AltoTponus yriepoaa. [lonoxkenue B nepuoauyeckon cucreme
XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB.

du3nyecKkue 1 XMMIUYECKHE CBOMCTBA yriepoaa. Afxcopouusi.

Oxcun yriepoaa (II) - yrapuwlii ra3. CoiicTBa 1 (pU3HOJIOTHYECKOE JCHCTBUE HA
OpraHM3M.

Oxcup yriepoaa (1V) - yriekuc/bii ras.

YroabHas kucjaora u eé coau. Kpyrosopor yriepoaa B npupoae. KauectsenHas
peakuus Ha KapOoHaT-noHbI. OpraHyecKre COeJUHEHHS YIiiepoa.

IIpakTnyeckas padora Ne6 mo teme «Ilonyyenue okcuaa yriaepoaa (IV) u nzyuenune
ero coiicTs. PacnozHaBanne kapooHATOBY.

Kpemnnii. Oxcna kpemuusi(I1V).

KpemuueBasi kuciaora u eé coan. Crekiio. [lemenr.

KonTtpoabHnas padora Ne2 no reme «Hemeranibi».

Mertanasbl. [lonoxeHne METaIIIOB B IEPUOINYECKON CUCTEME XUMUYECKUX IIEMEHTOB,
CTpOeHHE UX aTOMOB. MeTtamnnyeckas cBsi3b. OU3nUeCKe CBONCTBA METAJIIOB.

Haxosxaenue MeTa/1JI0B B IpUpPoO/e M 001ue croco0bl NX MOJIy4YeHHs.

XuMHYeCKHe CBOMCTBA METAJIJIOB.

Psix akTMBHOCTH METAJLIIOB (3J1EKTPOXHMMHYECKHH PSAJI HANPSIZKEHUH MeTAJLJIOB).
O0u1re cnocoObl MOTYUYEHUSI METAIIIOB.

CiaBbl METAJLIIOB.



Hlenounbie MeTanbl. [lo0keHNE MIETOYHBIX METAIUIOB B IEPUOANYECKON CUCTEME,
cTpoeHue ux atoMoB. Haxoxnenue B npupone. Puznueckue 1 XUMHUECKUE CBOMCTBA
HIEJTOYHBIX METAIIOB. [I[puMeHeHNE 1IeTOYHBIX METAVIOB U UX COCTMHEHUM.

Maruui. llenouno3emesibHbIe MeTaLIbI. [10I0)KeHNE 1IEI0YHO3EMENIbHBIX METAJIJIOB
B IIEPUOJIMYECKOMN CUCTEME, CTPOCHHUE UX aTOMOB. Haxoxaenue B mpupoje.

Bazkneiimue coeuHenns Kajabus. ZKECTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHMUS.

Anromunuii. [TonoxxeHue aTtoMUHUA B IEPUOJIMYECKON CUCTEME, CTPOEHUE €ro aToMa.
Haxoxnenue B mpupone. Pu3nueckue U XMuMUYECKHUE CBOMCTBA almoMuHus. [IpumMenenue
ATFOMUHUS. AM(POTEPHOCTh OKCHUA M THUIPOKCHIA ATFOMUHUSI.

Keaeso. [Tonoxenune xeine3a B IEPUOAUIECKON CUCTEME, CTPOCHUE Er0 aTOMA.
Haxoxnenue B npupoje. Puzndeckue U XMMHUYECKUE CBOMCTBA XkKeje3a.

Ba:kneiilue coefuHeHNs HKeJie3a: OKCHJIbI, THIPOKCUIbI U conu xene3a(ll) u
xene3a(lll). KauecTBennsie peakiuu Ha noHsl Fe2+ u Fe3+ .

IIpakTnyeckasi padora Ne7 Pemienue 3KcnnepuMeHTATbHbBIX 32124 110 TeMe:
«MeTaJIbl M UX COCTHHEHUS.

KontpoabsHasi padora Ne 3 nmo teme «MeTaJIbD».

Pa3nen 3. KpaTkuii 0630p BaxkHeHIIUX oprannyeckux BemecTs (94)

IIpenmer oprannyeckoit xumun. Heopranmuecknue u opraHu4eckue CoeIMHEHNUS.
VYrnepon — ocHoBa xu3HU Ha 3emiie. OCOOEHHOCTH CTPOCHUS aTOMa YIiiepo/ia B OPraHUYECKUX
COC/IMHECHUSIX.

IIpenenbHble (HACBHIIEHHbIE) YIJIEBOAOPOAbI. MeTaH, 3TaH, NponaH — MPOCTEUILINE
MIPEICTAaBUTENH MIPeIeTbHBIX YTIIeBOAOPOA0B. CTPYKTYpHBIE (OPMYIIbI YTIIEBOAOPOIOB.
['omosiornueckuii psa npeAenbHbIX YrieBOAOpoa0B. ['omoioru. @u3ndyeckrue 1 XMuMUYECKUe
CBOMCTBA MpEAEIbHBIX YIIIEBOIOPOAOB. Peakuuu ropenus u 3amenienus. HaxoxaeHnue B
IIPUPO/IE IPENENbHBIX YIIIeBOA0pOA0B. [IpumMenenne metana.

Henpenenbnblie (HeHACBHIIEHHbIE) YIIEBOAOPOAbI. DTHICHOBBIN PsiJi HENPEAEIbHbBIX
YTI€BOA0POAOB. DTHieH. PU3NYeCKUe U XMMUUECKHUE CBOICTBa ATHIIeHa. Peakius
npucoearHenus. KauectBeHHble peakiiuu Ha aTuiieH. Peakius noaumepusanuu. [lonuatune.
IIpumenenne sTuIeHa. ALIETUIICHOBBIN s/ HEMPEAEIbHBIX YIIIEBOAOPOIOB. ALIETHIIEH.
CgoiicTBa anetuiieHa. [Ipumenenue arneTuieHa.

IHonumepsnl.

IIpousBoansbie yriesoaopoaos. Cnmprtsl. KpaTkuii 0630p opraHnyeckux coeAMHEHMI:
OJIHOATOMHBIE CIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUIICHTIINKOIIb, TIIUIEPUH),
KapOOHOBBIE KUCIIOTHI (MypaBbUHAsl, YKCYCHas),

KapGonoBbie knci0Tnl. Cinoxkubie 3¢pupbl. ZKupsbl.

YriaeBoasl (TI10K03a, caxapo3a, Kpaxmall, [eJII0103a).

AMuHOKHUCJI0THI. Besku. Posb 6€1K0B B opraHusme.

Hrorosasi KOHTpOJILHAsA padora.

Pacnipeniesienne yueGHbBIX YacoB 10 pa3eaaM NporpamMm.

Nen/m | Pa3nmennl nporpaMmmsl KonunyectBo | KonmnyecrBo | KosmvecTsBo
4acoB KOHTPOJIbHBIX | IPAKTHYECKUX
pador pador
MHoroo0pa3ue XUMHYEeCKUX 15 2 2
peakmuit
MHuoroo0pasue BemecTB 42 2 5
Kpatkwuii 0030p BaxkHEHIIHX 9 1 0

OpTraHHU4YCCKUX BCIICCTB

HATOT'O 66 5 7
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