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COJIEPKAHUE OBYYEHMUSI

8 KJIACC |
[lepBoHaYaJbHbIe XHMHUCCKHE MOHATHS
INpeamer xumun. Poab XHMUH B HHIHH yeaoBeka. XHMHA B cucreMe nayk. Tena W pemlecTea.
BelIeCTB. ArperaTHoe COCTOAHHE BELIECTH. [MouaTHE O METOAAX NO3HAHWA B XHMHH. YncThie

pasjesieHHa CMece.,
ATOMbI H MOJEKYIbl. XHUMHUYECKHE INEMEHTEL CHMBOAB XHMHYECKHX NEMEHTOB. n‘pmn

MOJIEKYISIPHOE YHEHHE, .
Xumuueckas Qopmyna. BaneHTHOCTH ATOMOB  XHMHUECKHX OJ/1EMEHTOB. 3aKoH FMOCTO:

OTHOCHTENLHAS ATOMHAd Macca. OTHOCHTEILHAA MOJIEKYIApHAas Macca. Macconas o XHMHYECKOTO 3
KoauuecTso petectsa. Mons, Monapuas Macca, BaanMocniib KOMHYECTEA, MACCHI M HHCNA €

PacuéTsl Mo hopMyaaM XHMHYECKHN COCANHENIH,
OuaHeckne H XUMEMECKHe ARNCHHA, XuMpueckas peakiAa M e npuaHakK. aKoH

Xumuueckue ypasrenns. Knaccndukains XUMHIECKHX peakinit (COeAHHEHIA, PAIOKEHHA, SAMEILICHNHA,
Xustuvecxkusi IKcnepumenn:

: IHAKOMCTBO € XHMHUYeckoil nocynoif, npasunamu paborst B naGopatopun M mnpHéMaM# ©
= 0B60pY/IORaHHEM, M3yHenHe W onHcaune (uInYecknx cBoicTB 06pasloB HEOPraHHYECKHX BELIECTH,
(nnaBnenne BOCKA, TAAHHE NbAa, PACTHPAHME caxapa B CTyMKe, KMNEHHE H KOHACHCAUWA BOMSI) M
npokanuBaKke MeaHol NPOBONOKH, B3aUMOAEHCTBHE MeJa C KUCIIOTOM) ABNeHNni, HabMoAEHHE H O
XUMHHECKHX peaklinil (panoxeHnne caxapa, B3auMojeficTBie cepHOif KUCIOThl C XJAOPHAOM ﬁapﬂ. P
(11) npy Harpesauuy, B3AUMOEHCTBIE Kefe3a ¢ pacTeopoM comu memn (I1), u3yuenue crnoco6os p
MATHNTA, QHILTPOBAHNE, BhNApHBaHHE, ANCTHILIALMA, XpoMarorpadus, MpoBeeHHe OYHCTKH
CTIMCEZHHE PE3YALTATOB MPOBEAEHHMA OMNbITA, WILUIOCTPUPYIOLIEr0 3akOH COXpaHEHHS umu,
(IapoCTeP)KHEREIX). ;
Baxueiiniie NpeIcTABUTENH HEOPraHHYECKHX BEllleCTB
Bosmyx — cmecs razoB. Coctae Bo3ayxa. Kucaopon — 3/MeMeHT W MpOCcToe. Bemee'l'm
GusHueckHe W xuMHYeckue cBolcTea (peakumu ropewus). Okcuasl. [puMeHeHHe KHcnopoaa
nabopatopuy u npomsiiieHHocTy. Kpyroeopot kucnopona B npupose. O30H — aniorpo
Tennoeodt 3(dekT XxuMUuECKON peaKuuy, TePMOXUMUYECKHE yPABHEHHS, 3
Yronis ¥ METaH. 3arpA3HeHue BO3/lyxa, yCuleH!e napHukoBoro sddexra, paspyiie
Bonopoa — 5neMeHT W MpOCTOe BemecTBo. HaxoxneHwe BOXOpOna B
NpPHMEHEHHUE, CNIOCO0k! NoTy4deHuA. KUcIoTs! i COMH.
Mosnsipuelii 06bEm ra3o. PacyéTEl M0 XMMHIECKUM YPABHEHUSIM.
QuspYecKHe CBOHCTBA BOABL. Boja Kak pacTBOPHTENb.
PacteopnmocTs BellecTs B Bojie. MaccoBas 0Jis BEIIECTBa B PaCTBOPE.
NPHPOJIE U B 3H3HH 4enoBeka. KpyroBopot Boasl B lTpHpone- 3arp<xsﬁe

KHCJIOTHBIE, aM(OTepHbIE) H HCCOJIGOG}J&SYIOIEHE HBMeBRJraTypa
ITonyuenne OKCHIOB. ¢
Ocnopanus. Knaccupukauus ocHOBaHHI: WENOYH H HEpacTB 0
XHMHYeCKHe CBOICTBa OcHOBaHHi, [TonydeHne OCHOBaHMUIA. VIE SNGS
Kucnorsl, Knaccuukaums Kucior. Hom;{mwpa_ :
metainios H. H. Bekerosa. [TomydeHue KHCIOT.
Conn. Homenknatypa coneit. @usngeckue n
I'eneTHyeckas cBA3b MeXAY KiIaccaMu
Xumuveckuii s3xcnepumenm:
Ka4yeCTBEHHOE onpenene}m _




=
=3
==
=
=
-
==
=
et
=
=
=
g

i

[EJI0M HUSTMGI1DIIDIN 1% 2 tesesssny = === == .

[Nepuoamuyeckuii 3aKOH. [epuoandeckas CHCTEMa XHMHYECKMX 3/IEMEHTOB . U. Menneneesa.
JUIMHHONEpHOAHAA (POPMEI [epuonyecKoii CHCTEMbI XMMHYECKHX 2NIEMEHTOR JI. 1. Menneneesa. Tlej
CMBICH [IOPSIKOBOTO HOMEPE, HOMEPOB nepuo/a M rpymibl d1EMeHTa.

CtpoeHue aToMOB. Coctap aToMHbix Anep. M30ToMbl. SNEKTPOHBL. CTpoeHHe IEKTPOHHBIX ¢
XUMHYECKHUX FTEMEHTOB [NepHoAHIECKOH CHCTEMbI J1. U. Menzeneesa. XapakTepHCTHKA XHMHUYECKOrO:

B [TepHOAMUYECKOi CHCTEME J1. 1. Menneneepa.
3aKOHOMEPHOCTH MIMEHEHHA pandyca aToMOB XHM}

fHECKHX 3/1EMEHTOB, MeTAIHYECKHX H

rpynnaM # nepHoAam.
3nauenue epuoanteckoro sakona u epnoante

M. Mennenees — yHéHbI H rpaxiaanni.
Xumugeckas cpass, Kopanentnas (nonspHas M HENO/BIpHAR) CBATL. 'C-)nenpourpimm‘bllwt_i;

HonHaa CBA3b.
CrerneHnb OKHcaeHna, OKHCANTENLHO-=

ckoll cHETEMBI XHMHUECKHX JI€MEHTOB And

pOCCTAHOBHTENbHBIE peakiH. [TpoLecchi OKHCACHHS H BO

H BOCCTaAHOBHUTENH.

Xumuueckuii Ikcnepumenm:
yenue 0GPA3LOB BEUIECTB METANIOB H HEMETAILIOB, p3auMojeiicTBHE FHIPOKCHAA UHHKa

M3y
HWUTIOCTPHPYIOIIHX MPHMEPLI OKHMCITHTENBHO-BOCCTAHOBHTEIBHBIX P

miesiouedi, NpPOBENCHHE OMNbITOB,
PA3NOKEHHS, COCAHHEHHA).

Medcnpeomenuble cea3u
Peanu3aiis MeXNPEIMETHLIX CBA3€H NpH M3yYeHHH XMMHM B 8 Kiacce OCYLIECTBAAETCA HE

ECTECTREHHO--HAYUHBIX TOHATHH, TaK W MOHATHH, ABNAIOLIMXCA CHCTEMHBIMH JUlA OTHEbHBIX I
UK. I
OBLIHE ECTECTBEHHO--HAYUHBIE MOHATUS: HAy4YHbIH dakT, runoresa, TEOpUL, 3aKOH,
NepHOMIIHOCTE, HabIONeH e, IKCIIEPUMEHT, MOJCMPOBAHHE, H3MEPEHHE, MOJIE/b, SBJICHHE.
Du3nKa: MATepus, aToM, 3EKTPOH, MPOTOH, HEHTPOH, HOH, HYKITWL, H30TOIBL, M
3apsl, BEmEeCTBO, Teno, 00bEM, arperaTHoe COCTOSHHE BEIIECTBA, ras, ¢duznHecKHe
rianeTsl, 3BE3apl, ConHile.
Buonorua: GoTocHHTE3, AbIXaHue, 6nocdepa. ' Y
Teorpadus: aTMoc(epa, ruapocdepa, MUHepaibl, FOPHbIE MOPOJIBI, TIONE3HBIE HCKOTAS et /‘I
9 KJIACC 2 TeA
BewecTBo M XMMHYECKAs peaKLHs i
Ieproanveckuii 3akoH. [lepuonuveckas cucTema XHMHUYECKHX JIIEN

COOTBETCTBUH C MONIOKEHHUEM 3/IeMEHTOB B [TepHOIMYECKOl CHCTEME H |
CTpoeHHe BelIECTBA: BHIBI XMMUMECKOH CBA3H. THITI KpHC
KPHCTAJTHYECKON PeIIETKY ¥ BUAA XUMUYECKOH CBAH.
Knaccubukauus 1 HOMEHKIATYpa HEOPTraHMYECKUX BEIIECTB.
K1accam HeOpPraHWYeCKUuX COeJAMHEHHH, FeHEeTU4ECKas CBA3h HE
Knaccudukauus XHMHIECKHX pealfuﬂﬁ no pas3jIfYHbIM

IoHATHE O CKOPOCTH XHMH4ecKoH peakuuy. ITo
FOMOTeHHBIX M FETEPOreHHbIX PEaKLMAX. Toustue
CKOPOCTH XMMUYECKOH PeaKLuH | MON0KEHHE XHM

OKMCUTENbHO-BOCCTAHOBHTENb
Cocrasnenue ypasHeHuii o .




BOCCTAHOBMTE/ILHBIX PEAKLIT (TOpEHHE, PEaKLHH PalioKeHHA, COEIHHEHNA ), PACTIO3HABAHHE HEOPraHHYECKHX
Ka4YE€CTBEHHBIX peaﬁunﬁ Hd HOHBLI, PEIUEHHE JKCNEPHMEHTANBHLIX 3aaaY,
HemeTamibl # HX COEAMHEH S
O6was xapakTepucTHka rasorenos. OcobeHHOCTH CTPOSHHMA ATOMOB, XapaKTepHbie CTEReHH |
(pu3uHecKHe CBOMCTBA MPOCTHIX BELLECTB — raloreHon. XuMuvyeckue caofictea Ha npuMmepe xnopa (B3

Hemetanamy, wenouamu). Xnoposoaopon. Condnas kKHCAOTa, XHMHYECKHE cBoficTBa, HOTYHCHHE, m
XJlopoBoaopoa Ha OpraHH3M HCJoBeKa. Bamneiine XAOPHIBLI W UX HAXOWKAEHWE B npnpom.

O6Guias xapaktepucTuka anementos VIA-rpynnet. OcoGeHHOCTH cTpoenns aroMos, w
Crpoenne u (umieckne cBoficTBa NPOCTHIX BEUIECTR — KHCAOPOAA W Cephl. AANOTPOTIHBIE MOAHDHKALNH
Xummnveckue cpoiictsa cepsl. CepoBonopon, crpoenne, huanyeckne H xuMiteckne caofictaa. OKCHb m~
KHCAOTHLIX okcnaon. CepHas kucnota, (amveckne W xumuueckne cnofictaa (obuime xak m
cneunduyeckue), X HMHYECKHE Peakuui, Jexaliie B ocHone NpoMsliieHHoro cnocoba nosy4yeHmns w
cepHOit KueaoThl. CotH CEPHOM KHCAOTHI, KAMECTREHIAN peakia Ha cynbpar-won. Haxoxmenne cepbl [l“
XHUMUecKoe 3arpasHenne okpykalomedl cpeibl coenHeHmamMin cepsl (KHCAOTHBIE NOXKAM, urpnm
cnocolObl ero npeaoTepalieHnn,

Obwias xapaktepuctika anementon VA-rpynnsl. OCoGEHHOCTH CTPOSHHA ATOMOB, XapaKTepHbie ¢
PacnpoCTPaHeHue B NPHPOAC, (HINYECKHe W Xumuieckue cpolictea. Kpyrosopor azora B fipupose. Aw
XMMHYECKIE CROFCTBA, nonyuenne n npumeHenne. Coan aMMOHMSA, MX (QHIHYECKHE H XHMHYECKHE CBO)
KayecTeeHHaR PEaKiis HA HOHbI AMMOHMA. A30THAas KHCIOTa, el nogy4yenue, Guinyeckne U XUMHIYECKHE

fTEaR Knacca kuenor W crnieumpuieckue). Menonb3oBaHue HHTPaTOB M COMEH aMMOHMA B §
‘A00peHnil. XuMIHECKOe 3arps3HeHne OKpyxalomelt cpefibi COEMHEHHAMH a30Ta (KHCIIOTHBIC AOKIH, 3arpss
4 BonoEmos). Docdop, anaoTponHele MOAMMHKALMH docopa, duzmueckne W XUMHYECKHE m 'ﬂ
focopras kucaoTa, dHUIMUECKHE U XUMHUECKUE cBoiicTa, nonyyenue. Mcnons3oeaume Qocdaros
yaobpermii.

Obmasn xapakTepucTHKa anmemenToB [VA- -rpynnel. OCOGEHHOCTH CTPOCHHA ATOMOB, 3
Vriepon, annoTponHbie MoauduKaiyy, pacnpocTpaHeHHe B MNpHpoxe, (H3HHECKHE H XHMH
Kpyrosopot yrnepona B npupone. Oxcusi yraepona, ux (usH¥eckHe M XHMHUECKHE CBOICTBA,
TOMySeHHE U MPHMEHEHNE. DKOJIOrHIecKHe MPOBEMEI, CBA3AHHBIE C OKCHUIOM yriepona (IV);
KIMMaTa, NapHUKOBLIN 3QQeKT. YronbHas KUCIOTa H €€ COMM, uX (u3uHecKHe H XHMHY
Kavecrsennas peakuus Ha kapGoHar-HOHBL Mcronb3osaue kapOoHaToB B ObiTy, M
XO03fHCTBE. .

[lepBoHauansHbie MOHATHA 06 OPraHHYECKHX BEIECTBAX Kak O COCOMHEHUAX YIIIEpC
STaHOM, TIHLEPHUH, YKCyCHas Kucjiora). [IpHpoaHble HCTOUHMKNM YTJIEBOOPOIOB
nepepaboTku (6eH3UH), MX POJb B GbITY H NPOMBILIIEHHOCTH. Touatue o 6

YIIIEBONAX — H HX PONH B JKH3HU 4ejjoBeka. MaTepuaibHoe e HHCTBO OpraHWYECKHX H

Kpemnuii, ero gusuueckue u Xumuueckue CBOJCTBa, MOMTyHYe JUMEH
npeicTasienns o6 oxcuae kpemuus (IV) u kpemHueBoit kuciote. Crmm:aﬁ:l
Baxeiitmue cTpouTebHbIE MaTtepuabl: KepaMuKa, CTeKIIO, LIEMEHT, GeToH,
CTPOHTE/IbHBIX MATEPHANIOB B IMOBCEIHEBHOM JKHIHH.

Xumuueckuii 3xcnepumenn:

H3y'ueHHe 00pa3loB HEOPraHHYECKHX BEUIECTB, CBOHCTB cmmmﬁ
HOHbI H HabmoJeHHe NPH3HAKOB MX NPOTEKAHMA, OIBITHI, OTP2
COEAHHEHHUI (BO3MOKHO HCIIOJB30BAHHE BHIEOMaTepHasoB),
0bpasuamu cepsl U eé coeaMHEHMAME (BOIMOXKHO MCHIOTB30
MOA  neficTBHEM KOHLEHTPUPOBAHHO CEpHOI  KHCIOTHI,
NPOBEAEHHE KAYEeCTBEHHOH peakuuu Ha Cynb(ar-uos u .
CBOHCTBaMM asora, pocdopa U uX coememlﬁ ommﬁ cr
ynoGpeHuii, nonyyenue, cobupanie, pacmosm
AMMORHA 1 ocdaT-HOH W H3yYEHHE NPU3H
(Bo3MOXHO HCTIOMB30BAHHE
O3HAKOMJIEHHE ¢ MPOLIECCOM AJIC(
coGHpanHe, pacniosHaBanme H
ﬂoﬂu H M3ydeHHe HaKC

IIIE JICT




lilenounbie Metasmisl: nonoxkenue B IMepHoaHYEcKOl cHCTEME XHMHYECKHX °
aTOMOB, HaxoXKIeHWe B npupoae. PuanyeckHe M XHMHYECKHE cBolicTea (Ha npHmepe

HaTpHS M KaJTuA. anMEHBHHE LESIOYHBIX METAIIOB H HX COSAHHEHHN.
[lenounozemenbHbie MeTamibl Maruuii u kansuui: nosoxenne 8 Mepnoamieckol ¢

MeHpeneesa, CTPOGHHE UX ATOMOB, HaXOAAEHHE B NpHpoe. DHIHYECKHE B XHMIHECKHE

ATIOMHHHSA.
Keneszo: nonoxenne B [epuoanueckoli encreme xummuieckux anemenros JI M.
npupoje. Pusuyeckne n xuMmuyeckne cpoficTea kenela. OkcHasl, rMAPOKCHIL W COMM

CBOMCTBA H noay4yeHHe.

Xumuveckuit Ikcnepumenm:

03HAKOMJIEHHE € O0pasLaMi METANIOB W CHAABOR, NX (IHIHUECKHMU CBOHCTBAMM,
(BO3MOXKHO HCMONb30BaHHE BUAeOMaTepuasion), ocobeHHoCTeH B3aUMONEHCTBHA OKCHAA
MCTIONL30BAHME BHACOMATEPUANOB), HCCllefloBaHHe CBOMCTB wEécTKOH BOMLI, mpouecca
HCTIONB3OBAHKE BUICOMATEPHANIOR), NPH3HAKOB NPOTEKAHUA KAYECTBEHHBIX peakuuit Ha ¥
xenesa (1) uxenesa (I11), meau (1), HaGniogeHne 1 onucanue NPOLECCOB OKPAIIMBAHUA
(BO3MOKHO MCTIONIB30BAHHE BUAEOMATEPHANIOB), HCC/eA0BaH e aM(OTEPHBIX CBOHCTE i,
PELISHHE SKCIEPHMEHTANBHBIX 381134 N0 TeMe «BakHeAluHe METAMILI H HX COSAMHEHHUAY.

\umm H onpvmammaﬂ cpeaa

OrITY

XMMEH B DEIIEHHHA 3KOI0THYecKuX npo6iieM.

Xumuueckuil IKCnepuMenm:
u3yqenne 00pa3loB MaTepHaioB (CTEKIIO, CILTABLI METAIIIOB, MOJTUMEPHEI

Mexcnpeomemnusie ceasu
Peanuzauus mexnpeMETHbIX CBA3€i NpH M3ydeHUM XHMHH B 9 Kiacce

€CTECTBEHHO-HAYYHBIX TOHATHH, TAK U MOHATHH, ABJAIOIIMXCH CHCTEN

LHKJTIA.
Obwwpe €eCTeCTBEHHO-HAyYHbIE MOHATHA: HAy4YHBIH O
NEePHOAWYHOCTb, HAONIOJEHUE, IKCIIEPUMEHT, MOIEIUPOBAaHUE, U3
MaTepHabl.

®u3uKa: MaTepHus, aTOM, 3EKTPOH, NIPOTOH, HEHTPOH, K
3aps/l, MPOBOJHUKH, TOJYNPOBOAHHKH, AHIIEKTPHKH, (DOTO3E
pacTBop, pacTBOPHMOCTh, KpHCTalIMYecKas perl
NPOCTPaHCTBO, MIAHETHI, 38&3/1bl, COJIHIIE.

ITHTATe/IbHBIE BELIECTBA.
I'eorpausa: atmocepa, ruapocpepz
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JIMUHUOCUCTHbBIE PE3SYJIbB1T Al bl
JIMYHOCTHbIE Pe3y/ibTaThi OCBOEHHA MPOrpamMMbi OCHOBHOTO 06iiero o0pa3oBaHWs AOCTUraloTCs B XOJe

JTyXOBHO-HPABCTBEHHBIMHU LEHHOCTAMH, NPUHATBHIMH B ODUIECTBE MpaBW/IaMH W HOPMaMH MNOBENEHUS U CNOCO
CaMOIO3HaHUA, CAMOPA3BUTHA M COLMANN3ALMM 00y HAIOLIHXCA.
JIMMHOCTHBIE Pe3y/bTaThl OTPAKAIOT FOTOBHOCTH 06yHalOMIMXCA PYKOBOACTBOBATHCA CHCTEMOMN MO3WTHBHBIX
OpHEHTALIMIT 1 pacuIHpeHHe OnbiTa ASATEILHOCTH HA €€ OCHOBE, B TOM YHCIIE B HACTH!

1) NnaTpHOTHYECKOro BOCHHTAHHA:

LIEHHOCTHOIO OTHOIIEHNA K OTEYECTBEHHOMY KYNBTYPHOMY, HCTOPHUECKOMY H HAYYHOMY Hac/eIMIO, ok
XUMHUYECKON HAyKM B IKM3HH COBpPEMEHHOro obulecTsa, CrnocoOGHOCTH BIAAeTh AOCTOBEPHOMH )
AOCTIDKEHUAX M OTKPLITHAX MHPOBOH W OTEHECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYUHBIX 3HAHHAX oﬂ
obnrecTna;

2) rpaRAaHCKOr0 BOCIHTAHMS:

MPEICTARNECHAA O COUMAILHBIX HOPMAX M MpABWIAX MEAIHYHOCTHBIX OTHOWIEHHA B KOJNIEKTHBE, Ki
KOMIETEHTHOCTH B 0OECTBEHHO NONE3IHOMN, yueGHO-HCCaeN0BaTEIbCKOH, TBOPUECKON 1 APYIuX BUAAX nesTens
pazHoo0pa3Hoil COBMECTHOI NEATE/ILHOCTH [PH  BLIMOJHEHUH YyueOHbIX, MMO3HABATENABHBIX 3amaM,
IKCTIEPHMEHTOB, CO3MaHHH Y4eOHbIX MPOEKTOB, CTPEMJIEHUA K B3aUMOMOHUMAHHIO ¥ B3aUMONOMOIIH F

c \f‘lBTOM OCO3HAHHA MOCNEOCTBHM NOCTYNKOB;
J) HeHHOCTH HAYYHOIO MOIHAHNS:
MHPOBO33PEHYECKHUE TMPEACTABNIEHHs O BEIUECTBE M XMMUYECKOH peaklnH, COOTBETCTBYIONIHE
PasBHTHA HAYKH M COCTaBIAKIIHE OCHOBY JUIA MOHMMAaHWHsA CYIIHOCTM Hay4YHOH KapTHHBI MMpa, M|
JAKOHOMEPHOCTSX DPasBUTHA MPHUPO/bI, B3AUMOCBA3AX 4YejlOBeKa C MPUPOAHON CpeloH, O pojH
3aKOHOMEPHOCTEH; '
[103HABATE/ILHBIE MOTHBBI, HaNpAaBIEHHBIE HA TMONy4YE€HHEe HOBEIX 3HAHWN 10 XHMH]
HAOMONaeMEBIX MPOLECCOB W SBJICHMIA, NO3HABATENLHOM, MH(OPMALKOHHON H llma'remmﬁ
CaMOCTOATENbHOH  paboTEl € y4eOHBIMM TeKCTAMH, CIPABOYHOM JHTEpaTypoH, 1
HH()OPMALMOHHBIX TEXHOJIOTHiIA;

MHTEpeC K OOYYEHHIO M MO3HAHMIO, JIIOG03HATENBHOCTh, TOTOBHOCTh H CIOCO
HCCIIEN0BATENBCKON NEATEILHOCTH, K OCO3HAHHOMY BhIGOpY HANPABAEHHOCTH H YPOBHA

4) GopMUPOBAHUS KYJbTYPbI 310POBb:

OCO3HAHWE LEHHOCTH KW3HH, OTBETCTBEHHOrO OTHOIICHHUSA K CBOEMY
OCO3HAHHE MOCNEACTBHI W HENMpUATHE BPEHBIX MpHUBbIYEK (YMOTpeGieHHs

5) TpyaoBOro BOCHHTAHMUS:
MHTEPEC K MPaKTHYeCKOMY M3y4eHHIo nmpodeccuii U Tpyna p

noTpeGHOCTEH, YCnemHoi npot]JeccHOHaJIBHOﬂ nea’rens 0CTH
npoeccHOHANBHOI cpene;

6) 3K0JIOTHYECKOT0 BOCTINTAHMS:

3KOMOTHYECKH LENeco0bpasHoe momenne K mpu
TOHUMaHHEe LIEHHOCTH 310POBOTO M (Ee30MacHOro « '
ICUXHYECKOMY 3[I0POBLIO, owmem -
CHTYaLnsX, yrporKaloLIHX 3A0POBBIO

CNIOCOGHOCTH TIPHMEHATH
NPHpOAHO#H cpenoi, mmsa
ﬂpo&neu H ny‘reﬁ HX




YMCHHA HCMONL30BATL NPHEMBI JIOTHYECKOTO MBILLIEHHA NPH OCBOSHHH IHAHNI: PAaCKpLIBATL CMbICH X
(BbIAENATL MX XAPAKTEPHBIE NPH3HAKH, YCTAHABIMBATH B3AMMOCBAIL © IPYrHMH TIOHATHAMHE), ucno.lnms_
00BACHEHHA OTHENbHBIX (PAKTOB M ABneHHA, BLIGHPATL OCHOBAHHA M KPHTEPHH 1A KAACCHMOHKALIHH XHMF !
XMMHHYECKHX peakuui, YCTAHABJIHBATL [(PHYHHHO-CACACTBEHHLIE CBAIN Mmexny obbexTamu H3YUEHHA, CTPOHTE
paccyxiacHHuA {i{HﬂyKIHHIIbIC‘ JIL.]) KTHBHBIE, MO ﬂlfa.'l(ﬂ"l-ﬂi} ACNATHL BLIBOALI M JAKTKOMEHHA,

YMEHHE NPUMEHATH B NPOLECCE NOIHAHHA NOHATHA (NpeaMeTHsie u MeTanpeaMeTHaIe), CHMBOAHYECKHE (3
HCH(L"IB.{)/BMHE B XHMHH, ITPCU({)EI JOBLIBATH llllfp{)l(ﬂ NPpHMEHAEMbBIE B XHMMH MOOeNbHLIC m
(cumBon 2neMeHTa), XuUMHuYeckas QopMyna M ypasHeHHe XuMuueckol peakuMn — nNpH peweHnn yuebHo-nosHasaT
YYETOM ITUX MOAEAbHLIX TpeacTaBieHnit BLIARNATL W XAPAKTEPHIOBATH CYHIECTBEHHbIE MPHIHAKH HIYHaeMbIX

XHUMHHCCKHX BEIICCTB H XHMHYECKHN peakumii, BUARIATH 00IINE IAKOHOMEPHOCTH, MPHIHHHO-CNCACTREHHLIE CARIN
B M3YYaeMbIX MPOUECcax W ARACHHAX

== basoBsie ueenenoparenbekie aeficrBmnm:

T
YMCHHC HCHONL3IOBATL MOCTABACHHLIE BOMPOCH B KAYECTBE WHCTPYMEHTA FOIHAHHA, a Takke B m
S (OpMHPOBAHHA MHNOTE3LI 10 MPOBEPKE NPABMALHOCTH ALICKAIBIBAEMIIX CyKACHHA,

NPHOBPETERHE ONBITA NO MWIAHHPOBAHKIO, OPraHMIALIMK 1 MPOBENCHHIO YIEHHUICCKHX IKCTIEPHMENTOR, |
XO[OM MpoLecca, CaMOCTONTENLHO MPOrHO3MPOBATL €ro pesynsTar, tbopuynapona-n obobimenna u m .
NPOBEAEHHOIO ONBITA, HCCACAOBAHNA, COCTABIATE OTYET O NpoaenaHHol pabore.
Pabota ¢ nudopmauneii:
YMEHNE BRIOHPATh, AHANHIUPOBATL W MHTEPNPETHPOBATH MHPOPMALMIO PasiHYHBIX BHAOB W m

JHLIX HCTOYHHKOB (Hay4HO-NOMy/sipHas JIMTEPaTypa XHMHYECKOTO COAEPKAHNA, cw
[HHECKH OUCHMBATE NPOTHBOPEYHBYIO W HEAOCTOBEPHYIO HH(POPMALIHIO;

APHMECHATL PA3NUYHbIE METOABI W 3aNpPOCHI NpH noHcke W oTOope um]lopnmmn H co o
AU BBIMONHCHUS y4eOHBIX M MO3HABaTENbHBIX 3ajay OnpefieICHHOTO THNA, MpHOOP
i1 HHDOPMALHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHiA, OBNAJICHHE KYJILTYPOH aKTHBHOIO
MONCKOBRIX CHCTEM, CAMOCTOATENLHO BLIGMPATL ONTHMANBHYIO GOPMY NpeACTABNEHHS nudmpum H
3ajati HECNOAKHBIMH CXEMaMu, InarpaMMaMu, Apyrumu opMamu rpaduky B HX Kouﬁmamma;
YMEHHE HCTIONB30BATH M aHANM3MPOBATS B NPOLECCe YUeOHON U HCCEN0BATENbCKOMN ACHTE
MPOMBILLIEHHOCTH, CENBCKOTO X035HCTBA M TPAHCTIOPTA HA COCTOSAHUE OKpYKaKOIEH MPAPOIHO!
KommynukaTushble YHHBepca/lbHbIE yyeOHBIe HelicTBUS:
YMEHHA 331aBaTh BOMPOCH! (B XOA€ AMANOra M (MiM) AMCKYCCHH) MO CYILECTBY C
[pEMIOKCHHA OTHOCUTESIBHO BBINOJIHEHHUA NPEMIOKEHHOM 3a1au;
YMEHHA NpPENCTABAATE MOMYyYEHHBIE Pe3yJbTaThl NO3HABATEALHOMN JEeATENLHOCTH y
TIPE3CHTALMIO  PE3YJILTATOB BBINOJIHEHHS XMMHYECKOTO ISKCHEpHMEHTa (;
HCCJIE/IOBaHHIO CBOMCTB BEIIECTB, y4eOHOro npoeKTa);
YMEHHA Y4e0HOro COTpYIHHYECTBA CO CBEPCTHHKAMM B canMecrﬂOﬁ 11' I

HE

HeoOX0AHMBIX
HCIIOJB30BaH

MHEHHSAMM, «MO3IOBBIE IUTYPMEI», KOOPIHHALMS COBMGCT‘HHX ;l.e
BBITOJIHEHHOH paboThbl 1 ApyTHe).
PeryasTusHble yHnBepcabHbie yueOHble AefCTBHS:
YMEHHE CaMOCTOATENbHO ONpPEAEATh ucn’n' ;’;en‘ré;lmaém

T03HABATEJEHbIX 3a,qaq, CaMOCTOSTENBHO cocmnm H.lm
3aj1anuil ¢ y4€ToM TONy4YeHHsA HOBBIX 3HaHHH 06 H3yu:
TMOJYYEHHOr0 pesyJibTaTa 3asBAECHHON MejH, YMGHH&
3aaHuil. :

INNPEAMETHBIE PE3YJIBTATI:I

B cocraBe npeameTHsiX pe
paﬁoqeﬂ nporpauuoﬁ, BbIJIEJIAIOT:




¢  HIIIOCTPHPOBAaTh B3aUMOCBA3bL OCHOBHBIX XHMHYECKHX MOHATHI 1 NPHMEHATH 3TH MOHATHA NMPH OMHCAHHH E
NpeBpalIeHuit;
®  HUCNONB30BaTh XMMHYECKYIO CHMBOJIMKY [U1A COCTABAEHHS thopmyn seiecTs u YpaBHeHHH XHMHYECKHX pe !
* OmpeienATh BAIEHTHOCTh aTOMOB JIEMEHTOB B OHHADHBIX COeNMHEHHAX, CTeNeHb OKHCICHHS mem
COCAHHEHHAX, MPHHA/LNEKHOCTL BELIECTB K ONpeaenéHHoMy Kknaccy coennneHuil no dopMynaM, BHA XH)
[KOBBJ'J&IITHHFI H HOHHAaA) B HCOPraHHYECKHX COCAHHEHHAX
® packpbiBaTh cmbica [lepuoamdeckoro 3akowa JI. M. Meuneneesa: AEMOHCTPHPOBATE TIOHHMAHHE i
JABHCHMOCTH CBOHCTB XMMHYECKHMX IEMEHTOR OT MX NONOKEHMA B Mepuoamieckoii CHCTEME, 3aKOHOB
MAccChl BEIUECTB, MNOCTOAHCTRA CoCcTana, ﬂ'l'ﬂMH(‘l--MtL’ICK)’J’IRpHOFO YUeHHA, 3aKoHa Am;
® OMNHCHIBATE W XapakTepuioBath Tabauuuylo (opmy Tlepuonnueckoll cHerems XHMHYECKHX m :
MOHATHA «rnaBHas noarpynna (A-rpynna)y M «nobouman noarpynna (B-rpynna)», mansie M
COOTHOCHTL 0003HaYeHHn, KOTOpbIe MMEIoTCH B Tabinie «lleppoanyeckas cuerema XHMHYECKHX afel
Menaeneesay» ¢ YNCIOBBIMH NAPAKTEPHCTHKAMM CTPOEHHA ATOMOB XHMHUYECKHX YEMEHTOB (coctas nm }
HHCITO JNEKTPOHOB H pacnpeaeacHe ux no '!,TICK'I]‘KIHIIHM CI!O!IM): .

®  KnacCHPUUHPOBATH XMMHHECKHE JJIEMEHTH, HEOPraHUYecKHe BeUIeCTBa, XUMHYECKHe peakuHmn (m m
YHACTBYIOUIAX B PEAKLUN BELLECTB, M0 TeI0BOMY dQdekTy):

®  XapakTepu3osaTh (ONHCLIBATL) OGUIME XMMMYECKHE CBOMCTBA BelIeCTs Pa3/IHYHBIX KJIACCOB, MOMTR
NPHMEPAME MONEKYNAPHLIX YpaBHeHHTH COOTBETCTBYIOUINX XMMHYECKHX PeaKumif;

® TPOTHOSHPOBAaTh CBOMCTBA BEUIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOro cocCTaBa,
XHMHYECKHX NMPEBPAIIEHHH B Pa3IHYHbIX YCIIOBHSAX;

©  BNUHCISTE OTHOCHTENBHYIO MONEKYNAPHYIO H MOJIIPHYIO MAcChl BEMIECTB, MAacCOBYIO HOJIO XH
GOpMyne COSNHHEHMA, MACCOBYIO NOMIO BELIeCTBa B pacTBope, MPOBOLHTb PacéThi MO Y)

DEAKTINIE
PCAKIIHH,

¢ TPHMEHAT: OCHOBHBIE OMEPALMM MBICAUTENBHOMN ACATENBHOCTH — aHANM3 M CHHTE3,

CHCTEMATH3ALMIO, KIIACCH(UKALNIO, BbISBICHHE MPUYHHHO--CIEICTBEHHBIX CBA3CH — Mis
XHMHHECKHX DEaKLMH, €CTECTBEHHO-HAYYHBIE METOB MO3HAHUS — Habsmonenue,
SKCIEPUMEHT (peanbHbli | MBICIIEHHBIif);
¢ CIeN0BaTh MpaBHaM MOb30BAHHA XHMMYECKOH nocynoit u nabopatopHeiM 060p
0BpaLLeHNs ¢ BELECTBAMH B COOTBETCTBHU C MHCTPYKIMAMH 10 BBINONHEHMIO JTaGopa
MOJYHEHHIO W COOMpaHMIO ra3006pasHBIX BeliecTs (eonopona u mcampu
ONpPEAENEHHON MaccoBoil aomelt PacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH TIPOBO,
PacrO3HABAHHIO PACTBOPOB IIENOYel U KHCIOT ¢ MOMOIIBK HH, '
Jpyrue).
K konuy obyuenus B 9 kaacce TPEAMETHBIE PE3yNbTaThl Ha 6a30BOM YpOBHe
Oy4aromuxcs ymeHuii:
®  PAckphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHH: XHMUHeCKUH 3y
TIpOCTOE BEILIECTBO, CIOXKHOE BEUIECTBO, BAlICHTHOCTb, 3JIEKTPOOTPI
PCaKlUnd, XHMHYECKas CBA3b, TEIUIOBOH >(dexT peakuym,
HEJJICKTPONUTEI, NEKTPONUTHYECKAS AHCCOLMALHSA, PEAKIUH HOH
obparnmeie H HeoGpatuMble peakim, OKHCJIHTE/IbHO-
OKHCJICHHE H BOCCTAHOBIEHHE, AITOTPONHA, am(
KpHCTaNIHYeCKas peléTka, KOppo3Hs MeTasIox
konuenTpauwms I1JIK semecrsa;
¢  WLIOCTPHPOBATH B3aHMOCBA3b OCHOBHBIX
peBpalleH i,




’-U:emeHTon}
XapakTepusoBaTh (OnuchiBaTh) obuMe M creunduueckue XuMHUYECKHe CBO#H

MOATBEPXKAAA ONUCAHHE NPUMEPAMH MOJEKYJIAPHbIX U HOHHbIX YpPaBHEHUH Co
COCTaBJIATL YPABHEHHA DAEKTPOJHTHYECKOH OHCCOLMHAaLMn KHMCJIOT, Ienouei i
YPaBHEHHA peakuuil HOHHOro OOMEHa, YpaBHEHHs peakiiuii, NMOATBEDKAAIOUINX CY

MEXCIY BEIECTBAMM Pa3IniHBIX KIACCOB;
PacKpBIBaTh CYUIHOCTh OKMCITUTENLHO-BOCCTAHOBUTENLHLIX Peakiinii MOCPeACTBOM 0

ITHX peaKLHii;
NPOTHO3UPOBATL CRONCTRA BELIECTB B 3ABUCHUMOCTH OT MX CTPOGHHA, BOSMOMKHC

TIPEBPALLEH U B PA3NHUHBIX YCAOBHUSIX,
BBIMHCIATE OTHOCHTENLHYIO MOJIEKY/IAPHYIO M MOJISIPHYIO MAacchl BEILECTB, M

dbopmyne coenMHEHMS, MAcCOBYIO OO BellecTBA B pacTBope, l‘lpoaoml'm

peaxuuu;
cobnionate NpaBUNa NOJNB3OBAHHA XHMHYECKOM nocynoit u naboparop

OOpalIeHis ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLHMSIMH 110 Bbmo:menmo .
MOMyHEeHHO | CODUPaHUIO ra3006pasHbIX BEILECTB (aMMuaKa 1 YIIEKHCTIOTO T
MPOBOAHUTE DEaKiuy, MOATBEPHKNAIOLIME KAUECTBEHHBIH COCTAB pasiy

Xjopui-, GpoMuA-, HOAWA-, Kap6oHaT-, hochar-, cunmkar-, cynbp
H3Y4CHHBIX MCTAIIOB, MPUCYTCTBYIOLIAE B BOAHBIX PACTBOPAX HEOPraHHYeCKUX B
fIPHMERATL  OCHOBHBIE ONEPALMH  MbICIMTENBHON [NeSTeNBHOCTH — aH
CHCTEMATH3aLMI0, BBIABIECHUE NPHYHHHO-CIIEACTBEHHBIX cnsaeﬁ = U
PEAKIMi, eCTEeCTBEHHO-HayYHble METONb! [TO3HAHHS — 2 HU
(peansHsiit # MBICTEHHBI),
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KomBummpo mmﬁypax.

I3 | Ofuas xapaxrepuctiia

ANEMEHTOB [IaBHOH

noarpynst I rpymns.
KoMOHHHPOBAHHBIH YPOK.

14 | Coenunenus

LIETOYHO3CMETTBHBIX
META/LIOB.

KomBHHHpoBaHHIfi ypok.

AnrOMHHMI, ero
(uznueckue n
XHMHYECKHE CBOHCTRA.
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npespaennii meramios. | Gesonachocti.
TlpaxTiueckas pabora | DKkcnepHMEHTATEHO
Ne2 Tonysenne n COEAHHEHHIT MeTaLT
CBOJiCTBA coeanelmii | Bbisosbl Ha 0
Mertamios. Kauecteentbie
PeaKitiu Ha HOHbI
METAILIOR.

16. IMpaxTiyeckas
paGora No3 Pemenne
SKCHEPUMEHTATLHBIX
34/1a4 Ha pacrio3HABAHHE H
NOJTYHeHHE BEIeCTR.

B

Obobmenne u
nosropenne. [loaroroeka
K KOHTPOJIEHOH pabote.
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