


L.LPE3YJIBTATbI OCBOEHMSI KYPCA BHEYPOYHOMI
AEATEJBHOCTMN.

Junnocmuvimu pesynomamamu obyuenun neanromen:

IYBCTBO OPAOCTH 34 POCCHHCKYIO HAyKy, TYMaHH3M, MONOKHTEbHOe OTHOIIEHHE K
TPYAY, LLeJIeyCTPEMIIEHHOCT,

FOTOBHOCTE K OCO3HAHHOMY BBIOOpPY nanbHelnei obpazoBarenbHon TPAEKTOPHH
€CTECTBEHHO-HAYYHOIO HAIIPABJICHHUS,

YMEHHE yNpPaB/IATh CBOCH NO3HABATENLHOMN AEATENbHOCTHIO.

Memanpeomemnvimu peyromamamu aennomen:

]

HCIIOJTE30BAHKME YMEHUH W HABBIKOB PA3/IMYHbIX BUIOB MO3HABATELHOM JEATENBHOCTH,
WCIIOJIE30BAHHE OCHOBHEIX MHTEJUIEKTYATBHBIX ONEPALHil: aHAN3 | CHHTE3, CpaBHEHHE,
obobimenne, cHCTEMATH3aIH, BBISBIICHHE MPUYHHHO-CJIEICTBEHHBIX CBA3EH,

YMCHHUE ONpEACNIATE LEIM M 3aJa4d JAeATeNbHOCTH, BLIOMpATh CPENCTBA pearTn3aiuu
LEJICH U MPUMEHSATh X Ha [PaKTHKE,

YMEHHE CaMOCTOSATE/IbHOTO NPHOOPETEHUS HOBBIX 3HAHMM, aHANM3a U OLEHKH HOBOM
uHpopmanmu,

HCIIOJIb30BAHUE PA3JIHYHBIX HCTOYHUKOB JUISl MOJyYeHUs HHPOPMAIIHH.

Ilpeomemuvimu pesyromamamu aenaiomea:

(opmupoBanue nepBoOHAYANBHBIX CHCTEMATH3HPOBAHHBIX MPEICTABICHHA O BEIIECTRAX,
HX [IPEBPALICHUAX H MPAKTHIECKOM IPUMEHEHHH; OBIAJICHHE TIOHATHHHBIM aNnapaTtoM U
CHMBOJIHYECKUM SI3BIKOM XHMUH;

0CO3HaHHWE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMUUECKOM HAyKH KaK 0671acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XHMHYECKUX MPEBPAIICHUI OPraHuYeCcKUX U
HEOPraHWYECKUX BEIEeCTB KaK OCHOBBI MHOTHX SBJICHHUI KHUBOW U HEXXUBOM TIPUPOJIEL;
yriay0neHue npeacTaBleHui 0 MaTepHaIbHOM €IMHCTBE MUPa;

OBJIaJICHHE OCHOBAMH XHMHUYECKOH IPAMOTHOCTH: CIIOCOOHOCTBIO aHATM3HPOBATH H
00BEKTHBHO OLIEHHBATh )KH3HEHHBIC CUTYAllHH, CBSI3aHHbIE C XMMHEH, HaBBIKAMH
6e30macHoro o6palieHus ¢ BEIECTBAMH, HCIIOIb3YEMBIMU B IOBCEAHCBHOM JKH3HH;
YMEHHEM aHAIM3UPOBATH H IUIAHUPOBATE IKOJOTHIECKH OE30MacHOe MOBENCHHE B IEMAX

cOepexenns 300POBbS H OKPYKAKOLIEH Cpe/bl;
(opMHpoOBaHUE YMEHHH YCTaHAB/IMBATH CBA3H MEXKLY PealbHO Ha0Mo1aeMBIMH
XUMHYECKUMH SIBJICHUSMH H IIPOLIECCAMH, MPOUCXOAAIIHMH B MHKPOMHPE, 0OBACHATB
IPHYMHB] MHOT000pa3ysl BEIIECTB, 3aBUCHMOCTD HX CBOMCTB OT COCTaBa H CTPOCHHS, a
TaK)Xe 3aBHCUMOCTb HpHMﬁHeHHH BEIIIECTB OT HX CBOﬁCTB;
npnoﬁpeTele OIIBITA HCIIOJB30BaHNA PA3JIMYHBIX METOJ0B H3YHCHHA BEIIECTB,
HAGJTIOIEHHUS 32 HX IPEBPALEHAAMH NPH IPOBEICHNH HECIOKHBIX XHMHHCCKHX
9KCIIEPHMEHTOB C HCIIO/IE30BAHHEM naGopaTopHOro 060Py/I0BaHHs K MPHOOPOB;
aBJIEHHAX, 0)KOrax M APyrux TpaBMmax,

yMeHHE OKa3bIBaTh NEPBYIO NOMOIIb IPH OTP .
CBS3aHHBIX C BENIECTBAMH U J1a0OPaTOPHEIM 000pyI0BaHHEM;

eHHe IpHeMaMH paboTH C uH(pOpMALHEH XMMHYECKOTO COACPXKAHH,
v cta, Gopmys, rpaduKoB, TAOTHIHBIX
TnpeAcTaBICHHOH B pa3sHO dopme (B BUIE TEKCTa, GOPMYL,

JaHHBIX, cxeM, poTorpaduid H Ip )

cO3/1aHHe OCHOBBI U (OPMHPOBAHHSA HHTEPE
XHMHUeCKHX 3HAHMH ¥ BeIOOpa XUMHUH KaK IIPO

CTYNEHb CPEeIHEro (monHOTO) 00MEro oﬁpaaoaalaus,

cheps! cBOE MPOecCHOHATBHOM JIeATELHOCTH; .

(opmupoBarue NpeCTaB/IeHHH 0 3HATCHIH xm:ne: 3
 COBpEMEHHBIX IKOJIOTHHCCKAX npo6ieM, B TOM HH

M 9KONOrHYecKHX KaTacTpod.

ca K paclIMpeHHIo H yri1yOJICHHIO
¥ [1epexone Ha

(puspHOTO NpeaMeTa p
a B JaJipHEiIeM U B Ka4yecTBe



Ge30nacHoro o6palienns ¢ BEUIECTBAMU U MATEPHANIAMA B TIOBCEIHEBHOM JKU3HH 1 rPamMoTHOro
OKA3aHHs EPBOH MOMOILH IPH OKOrax KUCIOTAMH 1 IIENOYAMHU; OGBACHEHNS OTeBHBIX
(haKTOB M NPUPOAHBIX ABJICHUH; KDHTUUECKOH OLEHKH HHDOPMALMK o BEILIECTBAX
UCTIONB3YEMBIX B OBITY. ¢

2. COAEPKAHUE KYPCA BHEYPOYHOMN AEATEJNBHOCTHU C

YKA3AHUEM ®OPM OPrAHMU3ALIMU U BUJOB NEATEJLHOCTH

PA3/IEJI 1 BEHIECTBO (5 uacos) ]
Crpoenue atoma. Ctpoenne ANEKTPOHHBIX 000/104€K aTOMOB nepBuIX 20 31eMeHTOR
nepuoanyeckoit cucremsl JIU. Menneneesa. CoBpeMeHHbIE Npe/ICTABICHUS O CTPOEHUH aToMa.
JBrKeHHe >71eKTpoHa B aToMe. AToMHas opOuTaik. [ToceoBaTensHOCTD 3an0He Hus
JIEKTPOHHBIX 060JI0YEK B aTOMax. DJIeKTPOHHbIE U rpaduueckue GopMYIIbI ATOMOB EMEHTOB.
Pabota ¢ TpPEHMPOBOYHBEIMM TECTAMH 110 TEME.

Ileproauaeckuit 3aKoH U nepHOANYECKas CUCTEMA XHMHYECKHX dneMeHToB JU.
Menneneesa. I'pyniel u nepuos! nepHoaMUecKon cucTemMnl. MU3NUECKH CMBICIT OPSUIKOBOTO
HOMEpAa XUMHYECKOTo 3/IeMEHTa, 3aKOHOMEPHOCTH H3MEHEHHsI CBONCTB 3JIEMEHTOB H HX
COC/IMHCHHH B CBA3M C MOJIOKEHUEM B NEPHOINYECKON CHCTEME XMUMHUYECKHX DJIEMEHTOB.
XapakTepucTHKa XMMUYECKMX CBOMCTB 3JIEMEHTOB [JIABHBIX NOATPYIIl ¥ IEPHOIHIHOCTE HX
HW3MEHEHHS B CBETE DJIEKTPOHHOrO CTpoeHus atoMa. OOmas XapakTepUCTHKA 3JIeMEHTa Ha
OCHOBE €ro MoJoKenus B nepuoandeckoii cucreme /1. U. Menneneena.

Pabora ¢ TpeHHPOBOYHBIMH TECTAMH 110 TEME.

Crpoenue BemecTs. XMMHUYECKas CBA3b: KOBAIEHTHAsA (NOJISpHAs ¥ HEMOJApHas), HOHHAs,
Metauinyeckas, XuMmuueckas cBsisb atoMoB. KoBanenTHas cBa3b U MexaHu3Mm e€ obpasopanus.
[TonsipHas u HemoaspHas KoBagenTHas cBa3b. CBOKCTBA KOBAICHTHOIl CBA3H. DIEKTPOHHBIC H
erpykTypHbie Gpopmynst Bemects, Monnas cea3h 1 Mexanu3Mm eé obpasoBanns. CBoHCTBa HOHOB.
MeTannuueckas CBA3b,

[TpakTnueckoe 3anaTue. CocTaBieHHe MEKTPOHHBIX ¥ CTPYKTYPHBIX (hopMyI1 BELECTB.

BajleHTHOCTh XMMHUYECKHX 2J1eMeHTOB, CTenenb OKHCICHHA XHMHYECKHX
HIeMenToB. BaeHTHBIE 2/1eKTpoHbl. BasienTHOCTh, BaseHTHbIC BO3MOKHOCTH aTOMOB. Crenens

OKHCIICHHS.

[Npaxtiueckoe 3ansTie. CocTaBNeHHE dNEKTPOHHBIX H CTPYKTYPHBIX (Gopmyn BemecTs.
[IpocThie u coxkHbie BemecTa. OCHOBHbIE KIIACCHI HEOPraHHYCCKUX

pemects. HoMeHKIaTypa HEOpraHHYeCKHX COCIHHEH uit. Kiaccudmkanys BemecTs: MpoCTLIE U

CONKHBIE, METATBI 1 HemeTauTbl, KnaccupuKarus HeOpraHueckuX BEIIECTB, HX reHeTHyecKas
cBsiab. Homenknatypa, KiaccHpukanus OKCHAOB, KHCIOT, coseit ¥ OCHOBAHHMA.

Pa6oTa ¢ TPEHHPOBOYHBIMH TECTAMH 110 TEME.
R PA3JIEJ 2 XHMHUYECKASI PEAKITUA (5 4acoB)

XHMHt!ecxaa-fJemguuﬂ. VCnoBHS ¥ NIPH3HAKA MPOTEKAHUA XMMHICCKHX peakimit. XUMAYECKHE
ypapHeH#s. COXpaHEHHE MACChI BELICCTB TIpH XHMHYECKHX peaxunsx.d)nmecxneﬁuH o
ximuyueckne spiaerns. CpaBHEHHE NPH3HAKOB (pM3MUECKHX M XUMHUECKAX ABJICHUH. ::::: .
ypaBHEHHE XHMHYECKHX PEaKiiii, pacCTaHOBKa k03 duireHToB. 3aKOH COXPAHCHHS

BELIECTB. |
PaBoTa ¢ TPEHAPOBOYHBIMH TECTAMH M0 TEMC.
Knaccuduxauns XHMHICCKHX peakuit M0 pasHIHbIM TPU3H

MCXOAHBIX H MOJYYCHHBIX BELIECTB, H3MCHEHHIO creneHei OKHCIEHNA X

[IOIJIOUICHHIO H BBIACICHHIO JHEPTHH.
Pasmuunbie K1acCHHUKALHH XUMHYCCKAX peakiLwi, MpUMEpBL.

PaGoTa ¢ TPEHHPOBOYHBIMH TECTAMH. 2 Rp——
. DNeKTPOJIUTH .
DNEKTPOTHTHI H HEIICKTPOIHTDL. KaTHOHbI ¥ aHHOHBI. DJICKTPO o D eKTpOTHTIECK

- . DIeKTPOIMTHI H HEIIEKTPO
KHCOT, mesodedt u coned (cpenHHX) s i o

= it MiyecKHe CBOHCTBA
.Crenenap;xmcouuaunn. Koncranta nnoconﬂél;l:;- ;{:coo g
KHEIOT, conell W OCHOBAHHH B CBETE TCOPHH IeKTPOIHTHY lm‘m‘._ a

aKaM: YMCITy ¥ COCTaBy
MMHYECKHX /IEMEHTOB,




BI:II'I)’CKI"IK HINIYHIHT BOIMOKHOCTE HAYIMTLON ¢
*  3HATH XHMHYCCKYIO  CHMBOJIMKY!  3HAKH  XHMHYCCKMX  3IeMEHTOR
(bOPMYIIBI  XHMHUCCKHX  BELIECTB, VPABHEHHA XUMHUYECKUX :
peaximit;
*  BOKHEHIIHE XUMHYCCKHE 110 L Bene o
OTHOCHTENILHBIC ATOMHAS W Q'SILI;Q;;;ﬁ;T:iEz;M:SZLfm M A b it e
CHAZH, MEKTPOOTPULATEILHOCTD, BAJICHTHOCTE C{‘CI'IEH’I:- g:::g:é:}mo“' i
MRCoA. MONIDHLI of%e . » ’ HA, MOJTB, MaidapHas
PHBIH OOLEM, PACTBOPLL, HIEKTPOITHTEL M HEIICKTPOIUTEI,
MIEKTPOIHTHYCCKAN AHCCONMALNS, OKHCTHTEN L W BOCCTAHOBHTE/L, OKHC/IEHHE K
BOCCTAHOBNEHHUE, TEMIOBON 3 PeKT peakiun, OCHOBHBIE THITLI PEAKIINi B
HCOPTraHMUeCKON XUMMH;
*  XapaxTepHLIC MPHU3HAKH BAXKHEHINX XMMHYECKHUX MOHATHII,
. 0 CYUICCTBOBAHUH B3AUMOCBA3IN MEXay BAXKHEHIIUMH XHMHYECKUMH
MTOHATHAMHE;
. CMBIC]T  OCHOBHBIX 3aKOHOB H TEOpHH XHMHH: AaTOMHO-
MOJICKYISpHas TCOpHsA, 3aKOHBI COXpaHeHHs Macchbl BELIECTB, MOCTOAHCTBA COCTAEA,
nepuoanuecknii sakon J{. M. Menneneesa
Buinycknuk nayunres:

HazpiBarh: XUMHYECKHE IEMEHTBI; COSAHHEHUS H3YYEHHBIX KJIACCOB HEOPraHWIECKHX
BEIECTB; OpPraHMvecKue BeLIecTna no uX GopmyJie: MeTall, 3TaH, THJIEH, alleTHIEH, METaHO,
TAHOJ, MIULEPHH, YKCYCHAs KUCJIOTA, MII0K03a, caxaposa.

O6BbacHATH: QHINYCCKUTT CMBICI aTOMHOTO (IOPAIKOBOr0) HOMEPa XHMHHECKOTO MEMEHTA,
HOMEpOB TPkl M mepuoaa B nepuoamueckoii cucreme JL.M. Menneneesa, k KoTopbiM
3JIEMEHT MMPHHAICHKHNT,

3AKOHOMEPHOCTH H3MEHEHHS CTPOCHHS aTOMOB, CBOHCTB 3/IEMCHTOB B NPE/IE/IaX MABIX
MEPHOJIOB M IJIABHBIX MOATPYII, & TAKKe cpoifcTBa 00pazyeMbIX HMH BBICLIHX OKCH/IOB;

CYWIHOCTh Mporecca 57IEKTPOIMTHYECKON  JUCcCONMalun  H peakiuii HoHHOTO 06MEHa

XapakTepu3oBaTh: XHMHYECKHE SIEMCHTRI (oT BOIOPOJA 10 KaJlbLKsA) HA OCHOBE HX
MOJIOKEHHS B TEPHOAMIYCCKON CHCTEME XHMHYECKHX 3IEMCHTOB . W. Menzeneepa u
ocobeHHOoCTeH CTPOEHHS HX aTOMOB;

B3AMMOCBSI3b MENIY COCTABOM, CTPOCHHEM M CBOHCTRAMM BEIIECTB;
XUMHUECKHE CBONHCTBA OCHOBHBIX K/IAaCCOB HEOPraHMYeCKHX BEILECTB: OKCHJIOB, KHCJIOT,

OCHOBaHMIl ¥ COJIEH.
OnpefesTh, KIACCUQYURUPOSANb; COCMAE 6EUECME 1o ux ghopa

cmeneis OKUCIeHUS SNeMEHMA 8 COeOuneNuu;

GO XUMUNECKOTI C6A3U 6 COCOUHEHUAX; NPUHAONEIICHOCb BeUYECNE K
COCOUNHEHUT, MUnbl XUMUYECKUX peaxyutl;

GO3MOICHOCMb NPOMEKAHUA peaxyuil UoHH020 0OMeHa. .,
Cocmasnamy: cxembl CmpOEHUs amomos nepeox 20 snemeHmos NePUoOUHECKol CUcmes

JI.H. Mendenee6a; (hopmynbl HEOPeAHUHECKUX coeOuHeHUll N3Y4EHHbIX KAacco6;

AGHEHUA XUMUYECKUX peaxyuil.
0 Hbin 060pYO0GaKIUeM. PAcno3Hasame

ObpawamscAa: ¢ xumuyeckoi nocyooil u rabopamop e
OnbIMHBIM HymeM. 2a3000pasnble eujecmea: KUCAOPOQ, G000PQO, YeNeKUCbI &,

amMMuax, pacmeopet Kuciom u wenovesi no uzMenenuio  OKpacku :
UHOUKAMOPA; KUCIOMDbl, Ujer04U U CONU N0 HAAUNUIO 6 UX PACMEOPAX XA0PUC=

KkapBOHAM-UOHOE U UOHA AMMOHUA. eHuUA: MACCOBYIO
Botuucianmp: MACcogyio 000 XUMUYECK020 dneMENM no ghopyae coeout

donlo eewjecmed 6 pacmeope; _ o
KONUYECNBO GeWjecmea, 00beM Wit Maccy gewjecmea no KOAUECmey geuy y ,
Macce peazenmos wi npoOyKmo8 peaxiju. —p—" - 1
Henonvsosamy npuobpementyie SHARMH u ymeHus B 1p: _.

HoBCeNEBHON RHIHH IS

1y1aM; 6aNeHMHOCTb U

onpedenenHoMy Kaccy

CJUI b¢a m-,




PaGoTa ¢ TPEHHPOBOYHBIMH TECTAMM.
Peakimu HOHHOTO 0OMEHa 1 yenoBsnsa nx ocyuecTnicnuns. Cocrapienne MOJICKyISIPHLIX 1

HOHHBIX ypasHeHHiT, YIpaXKHeHHe HA HANUCAHNE YpaBHEHHA peakiuit nonHoro odmena,

OKUCTHTENEHO-BOCCTAHOBHTEILHBIE peakiin. OkuenuTenb 1 BoccTanosurens. [Iponecest
oxucsenns 1 Boccranonnenns. Cocrasnenue ypasaenunit OBP: MeTo aekTponoro 6ananca u
METOJI ONYPeaKIuii (MOHHO-2IEKTPOHHBIH METO/T).
[TpaxTnueckoe 3ausThe. Cocrapnenue ypasuenut OBP METONOM 2/1€KTPOHHOTrO Hanarnca u
METOJIOM MONYPeaKInif. YIpaxkHEHHe HA COCTABICHHE YPABHECHUH OKMCITUTENILHO-

BOCCTAHOBHTENILHBIX PEaKIHi.
PA3JIEJI 3 QJIEMEHTAPHBIE OCHOBBI HEO PIAHUYECKON XUMUN.

MPEJICTABJIEHHMSI Ob OPTAHUYECKUX BEIMECTBAX
(13 yacos)
XHMHUECKHE CBOHCTBA MPOCTHIX BELIECTB METAIIIOB M HEMETA/UIOB. XUMHUYECKHE
CBOMCTBA MPOCTBIX BEIECTB-METAIUIOB MIEJOYHBIX U [IENOTHO3EMETBHBIX METAIUIOB,
AMOMHHHES, Kene3a. Obmas XxapaKTepueTHKa METaIoB, PacrionoKeHHe META/LIOB B
[Tepuoauueckoit cucreme .M. MenaeneeBa, U3MCHEHHE AX CBOWMCTB IO NIEPUO/JIaM U I'PYIIIaM.
DIeKTPOXHMHUYECKHI S HANIPSKEHHA METAIOB. XMMUIECKHE CBOHCTBA METAIIOB.
XapakTepUCTUKH LIETOYHBIX U IIEJ0YHO3EMENbHBIX METAIIOB, alfOMUHHA, HKEIE3.
XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOZIOPO/IA, KUCIOPO/IA, FAIOTCHOB,
cepsl, a3ota, hocdopa, yriaepona, kpemuus. O61Ias XapaKTePUCTHKA HEMETAILIOB.
Pacrionoskenue MeTanios B Ilepuomdeckoit cucteme JI. V. Menzeneesa, H3MEHEHHE UX CBOKCTB
10 IepHOAM ¥ rpyTinaM. XuMUUecKHe CBONHCTBA HEMETAIIOB. XapakTEpUCTHKH BOIOPOJA,
KHCIIOpO/ia, TAJIOreHOB, CEPHI, a30Ta, (hocdopa, yriacpoa, KpeMHHU H HX COeTMHEHMUII.
XUMHUECKe CBOMCTBA CIOIKHBIX BEINECTB. XMMUUECKHE CBOHCTBA OKCH/IOB: OCHOBHBIX,
aM(poTepHBIX, KUCIOTHBIX. HOMEHKIaTypa, KyaccH(pHKAIIs, XMMIIECKHE CBOMCTBA U CHIOCOOE!
NOJTy9eH S OKCH/IOB.
Pa6oTa ¢ TpEHHPOBOYHBIMH TECTAMH.
XuMHUecKye CBOficTBa ocHoBanmii. HomeHkaTypa, KiiaccH(uKalus, XMMHYECKHE CBOACTBA H
croco0BI MOTYYESHHS] OCHOBAHHU.
Pa6oTa ¢ TpeHHPOBOYHBIMH TECTAMH.
N uMIHecKue cBoiicTRa Kucaor. HomeHKnaTypa, KinaccH(uKaus, XMMAYCCKHE CBOHCTBA |
crocoObl NOTy4YEHHA KHCIIOT.
Pa6oTa ¢ TPEHHPOBOYHBIMH TECTAMH.
XMuueckue cBoiicTBa coneit (cpennux). HoMenkmarypa, kiaccH(uKamus, XuMHUECKHE
CBOMCTBA H CIIOCOOBI MOJTy4EHUS COJEH.
Pa6ora ¢ TpeHHPOBOYHBIMH TECTAMH.
B3anMOCBA3b PA3IMYHBIX KJIACCOB HEOPraHMYeCKHX BELICCTB.
[eneTHuecKas CBA3b MEX/Y KJacCaMH HEOpraHHYECKuX COETMHCHHH.
IIpakTryeckas pabora. BeimonHenne yIpaXXHEHHH HA [ENOYKY peBpaIeHHH.
[leppoHayaibHble ~ CBENEHHs 00  OPraHmyecKHXx pemectsax. CocTaB OpraHHYeCKHX
gerecTB. [IpuanHBI MHOrooOpasus OpranM4eckux BEICCTB. [TpescTaBneHue o pa3BEPHYTOH H
COKpAIIEHHON CTPYKTYPHOR (hopMyJie OpraHnecKuX BELICCTB. Ponp OpraHHYeCKUX BEIIECTB B

NPUPOJE ¥ KU3HH YeloBeKa.
VreBo0pOIBI NPeieIbHbIE U HEMpeIe/IbHbIC; METaH,
CocTaB ¥ HOMEHKIIATYp YIJI€300pO/IOB pAa MeTaHa. XiMauecKHe CBOHCTBA MpeebHbIX
yrieBoa0posioB (Ha npumepe Metana). Cocras 1 HOMEHKJIATYp HenpeaeTbHbIX yT/IeBOAOPOAIOB
paa STHNeHa, uX GU3MYecKue CBOHCTBA, XUMUYECKHC cpoiicTBa HENpPeAeTbHBIX
yIJIEBOZOPO/IOB (Ha IpHMepe dTHIeHa). Peakunn MOAUMEPH3AUHH H BHICOKOMOJIEKYIIPHBIE
BelecTBa (MoJTUMEpHI).
KHCI0pOACOEpIKAIIE BELIECTBA: CIIMPTRI (MeTanol, oTaliol, rJMLepHH), KapOOHOBEIE
KHCIOTHI (YKCycHAs M cTeapunoBas). [ToHsTHe 0 (DyHKLMOHATBHOH rpymre. Cocras,
HOMEHKIIATYpa, (PH3NUECKHe U XHMHUECKHE CBOHCTBA CITUPTOB. ITpencTaB/ieHie 0

9TaH, dTHJICH, ALlETHIICH.













LIEJIOMHO3CEMECIIBHBIX METAJIIORB,
WIHHOMHHHMA, JKEJIC3a.

BEIIECTB.

GeJIKH, HKHPBI, YIJIEBOIbL.

12 | Xumuueckne cBoicTa | XuMu »
HECKNE CBOMCTBA NPOCTHIX Brimonunenue tecronnix
NMPOCTLIX BELIECTB BELICCTB-HCMETAJIIIOB: BOAOpOaA, Ja1aHun
KHCJIOpOJa, rajloreHoB, Cepbl, a30Ta,
(ochopa, yrnepona, kpeMHus.
13 | Xumuueckue cpolicTra | XUMHYECKHE CBOWCTBA OKCH/IOB: [MpakTukym. Beimonuenne
1 C/IOIKHBIX BEILECTB. OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. TECTOBBIX 3a/1aHUiH
4 | Xumuueckue cpoifcTsa XuMHUeCKHe CBONCTBA OCHOBAHUH JlaGoparopnas pabora
CJIOKHBIX BELIECTB. '
15 | Xumuueckune cpoiicTpa XuMHUecKHe CBOHCTBA KUCIIOT. Jlaboparopnas paGora.
CJIOJKHBIX BEILLECTB.
16 | Xumnueckue cBoiicTBa XumMuueckue cBoicTsa conei (cpeanux). | Jlaboparopuas pabora
CJIOMHBIX BEIIECTB.
1
7 | I'enernueckue CBA3M. B3auMOCBA3b pa3sTUYHbIX KJACCOB OcymecTBieHHe  LEnoyex
HEOPraHu4YeCKUX BELIECTB. MpeBpalieHu.
18 | O6o6menue. XUMHUECKUE CBOUCTBA OCHOBHBIX Koutpoan Ne 4.
KJIACCOB HEOPraHUYECKHX COEMHEHNH,
19 | Knacenukanms [TepBoHavanbHbie CBEJIeHUA 06 | CocraBnenne dQopmyn #
OpraHMvyecKuX BELIECTB. OpraHu4ecKux BEIIECTBA. | HA3BAHME  OpPraHUYECKHX
Knaccudmukanms opraHiueckux BeiecTs, | BeuecTs.CocTaBnenue
obume popMyJIbL. TOMOJIOTOB ¥ H30MEPOB.
DYHKIMOHANBHBIE ~ TPYNEBL Buapl
HOMEHKJIATYPBI.
[ToHsiTHE FOMOJIOTHA U H30MEPHH.
20 | Cpoiictea  opranmueckux | YrieBoaopoOabl npeeabHbIC 1 | Bemonuenue TECTOBBIX
BELIECTB. Henpe/eNbHbIE: METaH, O9TaH, O3THIICH, 3a7laHui.
anernieH. CBOHCTBA yrieBOIOPOOB.
51 | Cpoiicrea  opraradeckux | Kucioponcoaepxaie BeecTsa: BbInoHen#He TeCTOBBIX
BEIeCTB. crupTh! (METAHOI, ITAHOJI, MIHLUEPHH), 3a/1aHuH.
KapOOHOBbIE KUCIIOTBI (YKCYCHas U
cTeapuHOBas).
22 | CpoiicTBa OpraHHYECKHX BHOJIOTHYECKH BaXKHbIE BELIECTBA: BinoHEHHE TECTOBBIX

3alaHu#.

pacTBopa KHCJIOT H mesiouei ¢ moMoIIbIo

WHIKaTOpoB. KauecTBEHHBIE peaKilii

Ha MOHBI B PACTBOPE (XJIOPHA-, cynbdat-,

kapOoHaT-MOHBL, HOH AMMOHHSA).

23 | O6obumenne CBoiicTBa OpraHU4eCKuX BEIIECTB Kontpoan Ne 5.

24 | Xumnueckas 1a60paTopHi. [Tpasuna GesonacHo# paGoThI B JlaGopatopHas pabora
mKo/bHO# aGopatopuu. JlabopaTopHad
nocyza i 060py0BaHHE.
YucThie BEIIECTBA H CMECH WBE

bl BrInoTHeHHE
eCTBEHHBIC PEaKIHH Omnpe/enenne XapakTepa Cpeit |
25. | Kau pe o




26 | F'asooGpasusie pelectna Honyuenue rasooGpasimix pemects. [paxTiyeckas paGora
Kavecrsennnie peakumn na {
rasooOpasubie pemecrna (kuenopon,

BOMOPOJL, YIIIeKHCHnbIil ras, amMMHa),

27 | Pemenue 3anau. [pumenenne snannit s pelueHms Buimonuenwe sananui.
3AHAN ¢ YMCTBEHHBIM 9KCHEPHMEHTOM,

28 [ Ilposenenme pacueros wa Brorancnenus maccoroit gonu Pewrenve 3anay,

OCHOBE hopmyur. XHMHYECKOrO 3/ICMEHTA B BEILECTRE.
Burauenenus maccosoit nonm
PACTBOPEHHOIO BEIIECTBA B PACTBOpE.

29 | Iposenenne pacueros Ha | 3 Brluncnenne konuuecTsa BellecTna, Pemenne 3anauy.
OCHOBE YPaBHEHHIT | Macchl i o6heMa BelecTsa 1o Kounrpoas Ne 6.
peaximii. KOJTHYECTBY BEIECTBA, MACCE HITH

00BEMY OJIHOIO M3 PeareHToB Hilk
MPOAYKTOB peakimu,

30 | XuMust u xn3Hp. [Tpo6remnl Gesonachoro uenoss3opanus
BEIIECTB M XUMHUYECKHX peakiuii B
MOBCEAHEBHOM XKH3HH.
XuMHUECKOe 3arps3HeHne oKpyKaromeit
CPEbI M €ro MocieICTBHS

31 | XHMHS # KH3HB, pedepars

32 | Penernumonnsit OI'D Nol | 3ananue Kumb:

33 | Penernumonnsii OI'D No2 | Bananne Kumbi

34 | Penernuonnsii OI'D Ne3 | 3amanne Knmbl

35 [ Penernumuonnsii OI'D Ned | 3apanue Kiambl

36 | IloBropenne 3apanue Kumei

37 | Ilosropenne 3ananne Kuwmbl

YCJIOBHS PEAJIMBAIIMHU ITPOT'PAMMBI

Mamepuansno-mexnuueckoe obecneuenue npozpammot

OprasH3allHOHHBIE  YCIIOBHs, TO3BOJISIOIINE peaH3oBaTh COJACPIKAHHE .uononnn-rcnm?oﬁ
obpasoBarenbHO nporpaMmbl «XHMHS B JKH3HH YeJOBEKAa» INPEANONAraioT HAIHYHEe: -
MOMEILEHHS, YKOMILJIEKTOBAHHOIO CTAHAAPTHLIM yueOHbIM 000py0BaHHEM H MEGENBIO (zxocxz
napThl, CTYJbs, WIKadel, a1ekTpoobecreueHne, BHITSKHON mIKad, pakoBHHA C xonc;ﬁzo_
BOJONPOBOAHON BOJOH). = HEOOXOMHMBIX JUIS YKCIEPUMEHTOB 0OOPYIOBAHHS H p:TK3@£a
MyJIBTHMEAMHHOTO 060py/IoBaHHs (KOMIBIOTEP, HOYTOYK, MPOEKTOP, ¢n3m1;ap m;mpne'r):
CpPeiCTBA  TENEKOMMYHHKAUMH  (JIOK&IbHBIE IIKONBHBIE — CETH, mz.nm(.}::llm%hIx s
JlnaakTnueckoe O00eCreyeHHe INpeanonaraeT HaJIHYHEe TEKCTOB pa:moyl;aeuml o
TeMaTHYECKHX TECTOB M0 KXAOMY paszielTy TeMbl, HHCTPYKUHH Ui Bbllg:::;ll 4 pacmmtpnmq s’
pabor, Tabmuubl XHMEYeckux osnementos JLW. Menneneesa, Ta

OCHOBaHMIH, KHCJIOT, COJICH.
VYyuebuo-meroanueckoe obecnedenne nporpaMmbl

Metoauka oOydyenus mo mporpamme «XHMHs B IKH3HH qc;:oae::a» :::;3:; 5:_:_:
JIEKIHOHHOTO  HM3JIOXKCHHS.  TEOPETHYECKOro Ma'[‘epﬂ:ﬂm e
WUTIOCTPHPYIOLIEr0 MaTepHaia H MPHEMOB PEUICHHA 01'11‘1:J i
JAKPEIIAIOT MOMYMCHHBIC SHAHHS MYTEM CaMOCTOATEIRH



JInst pasBuTHS TBOPYECKOIO XMMHUECKOTO MBIIICHHS U HABLIKOB AHATHTHYCCKON HESATENBEHOCTH
nmegaror NnMpoBOAHT CEMHHAPLI, 3aHITHS 110 [PE3CeHTALMHK TBOPYUECCKHUX M NPaKTHYECKHUX pa60'r
MO3IOBBIE IITYPMbI, HHTE/UICKTYAILHEIC HIPBI. I
Hughopmayuornnoe obecneuenue

CHPABOYHHKH, y4eOHbIC MIAKATHI, IONOJHNTENLHAS IMTEPATYPA 10 XHMHH, Pa3IaTouHbIH
Marepuai, noAbopKa KOMIbIOTEPHBIX MPE3CHTALMI 1 BHACOMATEPUATIOB

P®OPMbI ATTECTAIIUM U ONEHOYHBIE MATEPHAJILI

@opMbl  TpOBeEHMS  ATTECTAUMM: ONPOC, TECTHPOBAHHE, aHKETHPOBaHHE,
KOHTPOJIBHOEC 3alaHKe, NTearoruueckoe HabmoaeHne.

JUist oTCnexxuBaHus pe3yNbTaTHBHOCTH 06Pa30BaTENLHONO MPOLECCA MO MpOrpaMme «XHMHS B
KH3HH YCJIOBCKA) HCIOIB3YIOTCS CEAYIOMHME BHIbI KOHTPOJIA: - NMPEeIBAPHTENBHBIA KOHTPOb
(MpoBepka 3HaHMii yYamIMXCS HA HAYAIBHOM OTAle OCBOGHHMSI TMPOTPAMMBI) — BXOIHOE
TCCTHPOBAHME, - TEKYIIHMH KOHTPOJb (B TEYEHHE BCEr0 CpPOKA peaM3alliil MPOrpamMMbl); -
MTOTOBBIA KOHTPO/b (3aKIIOYHTENbHAS MNpPOBEPKA 3HAHHUI, YMEHMI, HABBIKOB [0 HTOTraM
peanusanuu [Iporpammer).

@opMBI aTTECTALMH: - CAMOCTOsATEIBHAS paboTa;
- TECTHPOBaHHE;
- TBOPYECKHE OTYETHI;

- ydacTHe B TBOPUYECKHUX KOHKYpCax M MpeAMETHON OJUMITHAIC 1O XUMHUH;

= NPE3CHTAIHs M 3allUTa MPOEKTa.

Tekymmii xoHTposib: POpMAMH KOHTPOJISt YCBOGHHS Y4eOHOro MarepHaia IpOrpaMMBbI
SBJISTIOTCS  OTYETHI [0 MpakTHYecKuM pabotam, TBOpYeckde pabOTHI, BBHICTYIUIEHHS Ha
ceMHHapax, CO3JaHHe NMpe3eHTauuH nmo TemMe W T. A. OOywarommecs: BHIIONHSIOT 3ajaHus B
HHMBUYAJBHOM TeMIe, COTpyAHHYas C mneJaroroM. BemonHEHHE MPOEKTOB CO3JAeT
CHUTYallHIO, MO3BOJIAIOLIYIO pealH30BaTh TBOPYECKHE CHIBL, ofecredyuts  BBIPAbOTKY
THYHOCTHOIO 3HAHHS, COOCTBEHHOTO MHEHHS, CBOEro CTHJI JEATENbHOCTH. BKmoueHHE
00yvaromMXcsi B PEalbHYI0 TBOPYECKYIO AEATENBHOCTH, MPUBJICKAIOIIYIO HOBH3HON W
HEOOBIYHOCTBIO SBISETCS CTHMYJIOM pPasBHUTHS MO3HAaBaTeNbHOro WHTepeca. ONHOBPEMEHHO
pa3BHBAIOTCH CIIOCOOHOCTH BBISABIATH npo6JieMBbl W paspelnarh BO3HHUKAIOIME MPOTHBOPEUHMSL.
[To OKOHYAHHMH KaXJOHl TEMBbl [MPOBOJAUTCS HMTOrOBOE 3aHATHE B BHAE TEMATHYECKOrO

TECTHPOBAHHA. Mrorosas arrectauis NpeayCMaTpUBACT BBINIOJTHCHHE HHIUBHOAYAIBHOI'O

NIPOEKTA.
CHCTeMAa OTC/ACKHBAHHS H ONEHHBAHHA pPe3yJbTATOB 00yqeHHs nerell MaHHOH

nporpamMme.
[Tporecc 0Gy4eHHs IPEXYCMATPHBACT CJICYIONIHE BHbI KOHTPOILA:

Bpemsi npoBeJeHHst Ilean mpoBeaeHAsA ®opMBbl KOHTPOJIS

BxoaH0l KOHTPOJIb

OnpezienieHne ypOBHS Pa3BATHA Tect

B nauane y4eOHOro roga
TBOPYECKHX

JeTeH, HX
crnocobHOCTEH

Texkymui KOHTPO/Ib
OnpesienieHne CTENEHH YCBOCHIA npaKTHYecKas o
00y4aromUMHCS yueGHOro | cobece/0BanHE; BER

e/leHHe | 3a4eT Mo 3a/1aiaM
Mmarepuaa. Onpen -

B Teuenne Bcero yueGHOro
rojaa




FOTOBHOCTH JACTEH K BOCHPHATHIO
Hosoro marepuaia. Ilosenuenne
OTBETCTBEHHOCTH u
JAMHTEPECOBAHHOCTH  JIeTel B
obyuenun. Tlopbop wuaubGonee
s dexTuBHbIX METO/I0B H

= cpencTs obyueHus.
e slll Sein 8 S Hrorosbiit KoHTpO.IBL
B xonue y4ebroro roga no | Onpenenenue n3mMeHeHus ypoBHs | 3ammra NPOEKTHO-
OKOHYaHMM  ofyuenus mo Pa3sBUTHs [ETeH, WX TBOPYECKHUX | MCCIIEIOBATENLCKON paboTel
fIporpamme crioco6HocTeit.  Onpenenenne

pe3ynbTaroB oby4yeHus.

OpuenTHpoBaHHE YyyalUXCA HA
JaneHedmee (B TOM  yucle
CaMOCTOSITEILHOE) obyuenue.
[Tonyyenne  cBemeHudl s
COBEpLIEHCTBOBAHHUS
obmeobpazoBaTensHON
MpOrpamMMel n METO/IOB
00yueHuns.

Kpurepun ouenku 3manmii, YMEHHH H HABBIKOB,

Huaknit yposens: YAOBIETBOPUTENLHOE BJIAJICHUE TEOPETHYECKOI HHOpMaLueH o TeMam
Kypca, yMCHHE M0J1b30BaThCA JIMTEPATYPOH MPH MOAroTOBKE cOOOICHHIT, y4acTHe B
OpranH3aury BhICTABOK, 3JIEMEHTAPHBIE Mpe/ICTaB/IeHHs 00 HCCIeN0BaTE/ILCKOM IeATENLHOCTH,
MMaCCHBHOE YYaCTHE B CEMHHapax.

Cpeianii ypoBeHb: JI0CTATOYHO XOpOLIee BlajieHHe TeOpeTHIeCKOoN HHpopMAaLmeil 1o Kypey,
yMEHHE CHCTEMATH3HPOBATh U MoAOUPaTh HEOOXOAUMYIO TUTEPATYPY, IPOBOAMTE
HCCJIe/IOBAHNS H ONPOCHI, MMETH NpEICTABICHHE O YueOHO— HCCIeI0BATENLCKOMN NEATEILHOCTH,

ydacTHe B KOHKYpPCax, BBICTABKAX, OPraHH3allMy H NPOBEICHUH MEPOTIPHATHIA.

Bricokuii ypoBeHb: cBOOOIHOE BJajIeHHe TEOPETHHYECKOH HHPOPMALHC 110 KYpCY, YMEHHE
AHAIN3NPOBATH JIATEPATY PHBIE HCTOYHUKY M JIAHHBIE HCCIIEIOBAHMIT U OTIPOCOB, BHIABIATS
[pUUNHBL, MOAOHPATE METO/IBI HCCIIE0BAHH, IPOBOANTH Y4e6HO—UCCIEI0BATENBCKYIO
JeATeNbHOCTh, AKTHBHO IPHHAMATH Y4acTHE B MEPOTIPUATUSAX, KOHKYPCAX, IPUMEHATE
1oy eHHYIO HH(POPMALHIO Ha PAKTHKE.

Onenka QPeKTHBHOCTH paboTEL:
e Bxopsmuii KOHTPO/Ib — ONpPe/ICJICHHE YPOBHA 3HAHUH, YMEHHH, HABBIKOB B BUJIE

Gece1, MpaKTHYECKHX paboT, BUKTOPHH, UI.

[TpoMesKyTOYHBIH KOHTPOJIb: KOJIEKTUBHbIH aHAIN3 KaK/10H BBINOIHEHHOH! paboTsl
| caMOAHaIM3; MPOBEPKA 3HaHMIl, yMEHHH, HABBIKOB B X0ze Oeceibl.

WYToroBslii KOHTPOJIb: MPE3EHTALMH TBOPYECKUX H HCCIE0BATENBCKUX paboT,
yuacTHe B BHICTABKAX H MEPOTIPHATHAX, Y4ACTHE B KOHKYPCAX HCCIIE/I0BATENBCKHX
paGoT B IKOILHOM Hay4YHOM ob1ecTBe, YKONIOrHUeckoM 00IIECTBE.

dopMbl MOBEACHHA MTOrOB peaM3alHH IPOrpaMMBl.

(] Yrorosbie BHICTABKH TBOPYECKHX pabort;

71 TlopToHo 1 MPE3CHTALAHN HCCIIEI0BATEILCKOM ACATEIBHOCTH;

6or;
gacTHe B KOHKYPCaX HCCIE/I0BATENLCKHX paGoT;
g ;pegcmuﬂﬂ uroros paboTEI Ha 3acelaHH LWKONBHOTO Hay4YHOro obecTna.










