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NHA Ha ypOBHe yriy
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VO

HuK B Poccuiickoil bejepaunuy», TpeGoBaunii K PE3YNLTATAM OCBOEHUS
HO obpazoBaTensHoi NPOrpaMMbl CpeJtero obuuero
Hws(DOIT COO), npeacrasnenunx s PenepansHom rocynapetenmon
TCIBHOM  cTanfapre COO, ¢ yuétom Konueniumu  npenonasanus
MpeaMeTa «XuMHa» B 00pazoBaTeIbHbIX opranusanusax Poccuiickoit

H, PCATU3YIOIIMX  OCHOBHBIE

10JI0KEHUH

o0pasoBaTebHble  MIPOrpamMmel, ¢
«CTpaTersiu passuTUs BOCHOHTAHMS B Poccuiickol
H Ha mepron go 2025 roxa» (Pacmopskenue [IpaButenwerra P® ot
15 No 996 - p.).

ONEHHOr0 W3ydeHns sauumaer BaskHoe MECTO B
CCTECTBCHHO-HAy4HOro  o0pasoBauus  yuaiguxcs 10—1] KJIaccoB.,

npeaMeTa, peanuzyemoe YCIOBMAX  IdipeperiimpoBaHHoroO,

B

bHOI'0  00y4eHHs, NpU3IBAHO OOCCHCYHTS obuteobpazosaTenbHy0 M

PTYPHYIO  [TONrOTOBKY  BBIMTYCKHUKOB  LUKOIbI, HeobXoaumyo  ans
MX K OBICTPO MEHAIOIUMCS YCJIOBHAM SKU3HH B COLIHYME, a Takxke ;15
n 00y4ueHWs B OpraHu3almsIX IpogEeCcCHOHATTLHOTO obpazosaHus, B
KUMUS SIBJISIETCS ONHOM H3 MPUOPUTETHBIX AUCLIUIIIAH.

porpaMMe No XUMUHM Ha3HaueHHe TpeaMeTa «XUMUs» nonyuaer
WHTCPIPETAUMK) B COOTBETCTBHU OCHOBOIOAATAOLLIIMHU
avMu OI'OC COO o B3aMMOOOYCIOBIEHHOCTH  IIenei, COnePIKaHUS,
DB 00y4eHHs W TpeGoBaHUU K YPOBHIO TIOArOTOBKM BbINYCKHUKOB.
pCTBOM  TOMY SIBIIANTCH CIEAYIOUME BBIMOJHAEMBIC nporpammoi o
HKIMH:

([)opMauHOHHo—MeToﬂuquKaﬂ, peannzaums KoTopoH obecneduBaer
JIYUCHNE NIPCACTABICHUS O UeNAX, COAepXKaHUH, 06ineil CTpaTeruu
pACHU, BOCITUTAHUA W PA3BATHs O0YUAIOIINXCA CPEICTBAMMA npeaMeTa,
yUaCMOT'0 B paMKax KOHKPETHOTO MPodhuns;

L

IIpot

>

HHBaL[HOHHO-HJIaHpr}OU_IaH, KOTOpasn npeaycMartpHBaer

d
16,[[6.]'161—1[46.’ [MPHHLHITOB CTPYKTYPHPOBAHHA U NOCIeNOBATENLIOCTH

MeHnd yqebHOro MarepHaita, KONHYeCTBEHHBIX H KadCCTREHHBIX ero
PAKTCPUCTHK; MOAXOJ0B K (HOPMHUPOBAHHMIO COREPKATEIRHON OCHOBbI
ITPOJIAL M OUeHKM 00pa3oBaTeNbHBIX JOCTHAECHMI 06yuarolnuxcs B

MKaX HUTOTIOBOH arrecraigud B (I)OpMe CAHHOIO TOCYIAPCTBEHHOIQ

.

JaMeHa 1o xuMmuu,
paMMa 715 yryOICHHOTO H3YUeHHS XUMUK:
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rporpaMMel

CTaHaBIIMBAa€T WHBApPHAHTHOE [IPCAMETHOEC COOEpXKaHue, obs3aTeNbHOe

AL M3YYeHUs B paMKax OTJeNbHEIX Npoduiel, NpeaycMaTpupaer

aclipejelieHue M CTRYKTYPUPOBAHHUE €ro Io KjaccaM, OCHOBHbBIM

JOACPKATENBHBIM TIHHUAM/pa3ieNnaM Kypea;

adT MPUMEPHOE pacrmpejeneHHe yueGHOro BpeMeHH, PEKOMEH/1YEMOTO
JTST U3YYEHUS OTACNLHBIX TEM;

peluiaraeT NPUMEPHYIO  TOCHEeI0BATENBHOCTL  M3yueHud  ydebiioro
arepuana ¢ yucrom JIOTHKW TOCTPOEIN KYPCH, BHYTPUNIPEAMCTHRIX U

CIKIIPCIAMETHBIX CBA3EH;

JaCT METOIMYECKYIO HHTEPNPETALMIO Leell ¥ 3a1a4 U3ydeHHd MpeaMeTa

a yriyBn€HHOM ypoBHE ¢ y4ETOM COBPEMEHHBIX NPHOPHTETOR B CHCTEME
peHero obniero oOpa3OBaHHA, CONEpPKATENLHOMN
[TAHUPYEMBIX  pPE3YNBTATOB  OCBOSHMS  OCHOBHOM

obILero o0OpazoBaHus
CTANPE/IMETHBIX, PEAMETHBIX), a TaKKe € YYETOM OCHOBHBIX BHJIOB
HeOHO-o3HAaBaTeNbIBIX  TeWcTBUI  obyuarolleroca
DAEPKAHUS TIPeJIMETA.

XapaKTepHCTHKH
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MY TIpeIMETOB

iFd

[ECTBCHHO

CCM HA3BAHHLIM 1IO3ULUAM B IPOrpaMMe 1o XHMHH NPSAYCMOTPCHA
>HHOCTD o0y4yellMeM XHMMM Ha YPOBHE OCHOBHOro o6liero
3a mpejejlaMd  YCTAHOBJNIEHHOW  nporpaMMoil 1o
bHOU (MHBapHAHTHOW) COCTaBIsIONICH COACPX)aHUS yyeBHOro npeaMera
OCTAETCA BO3MOKHOCTH Bbibopa €ro BapUaTUBHOM COCTaBISIIOUIEH,
TOJIKHA ONPEAEdThCAd B COOTBETCTBUM C HANPARICHUEM KOHKPETHOrO

C

ns, XHUMHH

OOyUeRUS.

OOTBETCTBUM C KOHIENTYalbHbIMU IonokeHusMuy P®I'OC COO o
0azoBoro M yrayOnéHHOro ypoBHEH B CHUCTEME
ILUUPOBAHHOrO OOYy4YeHMHA HA YpPOBHe cpeaHero odiuero odpazoBaHus
la peann3auuio
XUMHUECKOro

ypoBile yriyOn€HHOMO H3y4deHUd
¢ LOCAEAYIOLIUHM  3TanoMm
ISt B paMKax H3YYeHMs CIIeUHalbHbIX
UX JUCLWIUINH B BY3aX M OpTaHM3alusaX CpeaHero npodeccHoHalbHOro
B aroli cBsu3u usydeHue npenmMeTra «XUMHA» OPUEHTHPOBAHO

TEOPETUYECKON |

Halpap.1ell
CHHOCTH Mmony4eHus

CCTCCTBCIHO-HAYYHBIX U

HH 5.

Ha pacliupcHHC 51 yrny6ﬂeH He

LKOH NOArOTOBKM 08y4alOlMXCsi, BRIOPABILMX ONpe/eiEHHbIH npoduiib
| B TOM YHCJIIC ¢ IEPCIIEKTUBON NOCIeAYIOUIErO NOMyYeHHsI XUMUYECKOTO

H
O6paBOBleﬂHHH B OpTraHH3alWuAX ]'[pOC])CC-CHOHaﬂbHOI"O 06p8.3C)BaHHH. Hapﬂﬂy C 3THM,

B CBCTe
peiepan
UIYUEHU

b

=

rpedosannit GIOC COO x nnaHdpyeMbIM Pe3yjIbTaTaM OCBOCHUS
ol 0Opa3oBatenbHOd OpOrpaMMBl CpefiHero 00LIero 0Opa3oBaHMS
OpPUECHTUPOBAHO TAKGKe Ha pelleHdHe 3ajad

npeamMeTa «XUMUD»




Bocnmajmsi W COLMATBHOIO pazBUTHs o0ydaloiuuxcs, Ha (Gopmuposanmne y rux
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CANEKTYanbHBIX YMEHHH, YMEHUN pandoHannsanup y4eOHOro Tpyna u

LIX Crocohon ACATEIABHOCTH, HMEH LM X MCH{):[MCL{HHJ'[H[I&[J[[HFI,

ICTHBIN Xapakrep.

[aBIMOMUMU. NIpejiMeTa «XUMUS» Ha YPOBHE yriayOGnénHoro n3yueHns

YIIyOnénubie  Kypehl - «Opranuyeckas xumusi» u  «OBwag

Heopranyyeckas xumus». Ilpu onpenenenuu OAX0A0B K OTOOPY M CTPYKTYpHOI

opradu3y]
HPHHATHI
yposHeH h

OCI
Heoprax

yMcelui,) b

MU COAEPKAHUS DTUX KypCOB B MPOTPAMME MO XHUMUH 33 OCHOBY
nonoxenus GI'OC COO o pazmuuuax 6a30Boro o yraybaguioro
3YYEHUS NpejMeTa.

BY CoAepkanns Kkypcos «OpraHmveckas xumus» u «Obwas w
CCKad  XMMHS»  COCTABILIET COBOKYIHOCTH IPEAMETHBIX 3HAHHY
THOCSLUMXCA K DA30BOMY YPOBHIO U3Yy4eHHA npeamera. 314 cucTeMa

3HaHHH yomydaer CIipeacliEHHOoe TCOPECTHYCCKOE HOTIOITHEHHWE, TNO3BOJ4IOUIEe

OCO3HAaHHD

Marepualh.

OCBOMTE  CyUICCTBEHHO  GonblwMit  06bEM  (BaKTONOTHYECKOro
Tax, Ha yrayoaéHnom YPOBHE H3yHeHUA mpeamera obechedena

BO3MOKHQCTE 3HAYUTEJILHOrO YBEIMYEHU o00BEMA 3HAHUH © XHMHYECKUX

HIEMCHTAK

M CBOWCTBAX MX COeNMHEHMIT HA OCHOBe pacupeHuss U yrayOiaeHus

OpeacTagfjeduy o CTPOCHHH BEIIECTBA, XUMHYCCKON CBSI3H U 3aKOHOMEPHOCTAX

IIpOTeKay

S peakuui, paccMaTpUBAEMbIX ¢ TOYKH 3PEHUS XUMUUYECKOH KHHEeTUKH

“ TepMQAMHAMMKU. M3yyeHue mepuomnyeckoro 3akoHa wu ITepuonnycckoit

CHCTEMKI

XUMHYECCKHUX ANICMEHTOR 6&3preTCﬂ Ha COBpPEMEHHEIX

KB&HTOBOI@X&HMHGCKHX NPEeaCcTABICHUAX O CTPOCHUMHU aroma, XHUMHU4YecKad CBA3L

00BIACHSA

% € TOUKH 3pERMA SHEPTETHYECKUX HIMEHEHUH NpHU ed 06pazoBaHun n

Pa3pyLICHEN, a TAKXKe C TOUKHA 3PEHHS MCXaHH3MOB ed obpaszoBaHus. Mzyyenue
TUIIOB ﬁaxunﬁ JONONHAETCA  (OPMMPOBAHHEM  MOpEACTABIEHHMH 06

31€KTPOX
B xypce |
COC/UHEHH
O B3aUMH¢

HHCCKUX TIpOLeCCax U 3NeKTPOJIM3e PACTIaBOB M PACTBOPOB BELLECTE.
PraHnveckol XHMHUH TIPH PACCMOTPEHMH PEeaKI[MOITHOH CHOCOGHOCTY
i yreaseTcs ocodoe BHUMAHEE Bonpocam o6 MEKTPOHHBIX D herTax,

P! BIUAHUN TOMOB B MOJTEKYJIaX M MEXaHH3MAax peaxiuii.
Ocobpe 3HadeHue wMeeT TO, uTO Ha COMIEPKAaHUE KYpPCOB XHMHH

YrtyGneHHpro ypoBHS M3VUeHHs TN KIACCOB ONPEACTEHHOTO NpodhuIs (TNaBibIM

0Opazom
npeaMECTHIY
B codepih
3HavYeHHe |§

1d  HX CTPYKTYpY KW Xapaktep JAONOJHEHWH K oOLel cHcTeme
X 3HAHUHN) OKa3bIBAKOT BIHSIHUC CMEKHBIE npeaMeTel. Tak, HanpuMmep,
1UH TIpEIveTa JUTsl KJIACCOB XMMHUKO-(husndeckoro npodguns Sonbluoe
YAYT UMETb 5JeMEHTH ydeOHoro marepuana no obweil xumuun. Ipu

U3Y4YEHNH I‘JpeﬂmeTa B MaHHOM ciydae akKueHT OyjeT c¢aenaH Ha OOLIHOCTL
|

METOJIOB T
MOJIEKY ISP

3HANMA, OOLUIOCTL 3aKO0lOB U TEOPUH B XUMHU U B (H3HKe: aTOMHO-
a7 Teopud (MONEKyJIApHAs TeopHs B (QU3MKE), 3aKOHEI COXpaHennsd
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¥ SHEPIHH, 3aKOHbI TEPMOJMHAMHKH, 3MEKTPONIM3a, NpPEACTABICHUA O
1l BCILIECTB U IPYroe.
0 e BpEMS B COUCPKAHHUM NpeaMeTa sl  KNacCoOB  XUMHUKO-
dpeckoro npoduns 00IbWMil yae bHbli Bec ByaeT MMeTh opraHuieckas
B orom cnysae mpenocrabiseTcs  BOIMOIKHOCTS s Gosee
§IbHOTO  paCCMOTPEHHs  XMMHYECKOW  OpraHd3allud  KJIETKH  Kak
IHeCKOH CHCTEMEI, B COCTAB KOTOPOIl BXOIAT, K OpuUMepy, Takue
[pHbIC  KOMIOHCHTLI, KakK JUOW/ibl, OENKH, YILIEBOJbI, HYKIEUHOBLIE
el 1 apyrue. Ilpn oTom 3HanMs o cocTaBe U CBOMCTBAX npeacTaBuTeENCH
X KJIACCOB OPraHMYECKUX BEIECTB CIYXAT OCHOBOU i M3yueHMs
M MPOLIECCOB POTOCHHTE3A, IBIXAHHNS, IMILEBAPEHHS,
[U1aHe  (OPMUPOBAHUSL OCHOB  HAYHHOTO MHWPOBO33PEHUS, OCBOCHUS
MAHBIX METOIOB TO3HAHUS U ONbITA IPAKTHUECKOTO MPUMENEHHS HAYYIIBIX
I3yHEHHE mpeimeTa «XuMMs» [a yroyOnéHHOM YpOBHe OCIIOBAHO Ha
JMETHBIX  CBA3AX ¢ yY4YeOHbIMH TNpeAMETaMM, BXOISALUNMH B COCTAB
#t;uc obnacreii «EcrecTBeHHO-HAayYHble MpeaMeTbl», «MaremMaTHka M
griKa» v «Pycckuii 1361k 1 muTepaTypay.
H usyweunn yuebuore npeamera «Xumus» Ha yIuyGnéHHOM ypOBHE
(4K Ha YPOBHE OCHOBHOIO M CpeJHero odiuero obpazopaHus (Ha 6azoBoM
 |3a0aueid MepBOCTENCHHON 3HAYHMOCTH ABISETCA (POPMHUPORAIHE OCHOB
MHH KakK 00i1acTH COBPEMEHHOTO eCTECTBO3ZHAHUS, MPAKTHYCCKOI
Ie*m HEJIOBEKA H OHOrO U3 KOMIIOHEHTOB MHUPOBOH KYIBTYphI, Peluenue
1Jaun i@ yriyOlIEHHOM ypOBHE M3YYeHWs TIpejMeTa IPeAnonaraer
O TAKUX LIEJIeH, Kak:

OPMHPOBAaHHE NPEACTABIEHUI: © MaTepHanbHOM €IHHCTBE MHUpa,
BRKOHOMEPHOCTX U [IO3HABAEMOCTH ABIICHWH NIPHPO/IbI, O MECTE XUMHH B
CPCTCMe  eCTEeCTBEHHLIX HayK W €€ Beayile#lt ponu B obecrnedeHnu
FTOHUKBOMO  pasBuTUg  YeIOBEYeCTBA: B PELUCHUH  1ipodieM

Ykt

KOJIOTHYECKOH, SHEPTETUUECKON U ITUIIEBOH 0e30nacHOCTH, B Pa3BUTHU

MEOWLOHHDBL, CO3JaHHH HOBbLIX MATECPHATOB, HOBBIX HCTOYHHMKOB DHEPTUHU, B
opecneuennn PAUHOHAIBHOIO NPUPOAOTTIONL30BAHKA, B (bOpMHpOBElH}'II/I
MUPOBO33PCHHS H obiuen KYJIBTYPEI YE€N0OBEKa, a4 TakKiKe 3KONOrnMYyecKH
PPOCHOBAHHOTO OTHOLIEHUS K CBOCMY 3JOPOBLRIO H Hp}lpO,[[HOI:i cpeac,

s (PrLBOCHHC CHCTCMBI 3HaH Hﬁ, JCKalUIUX B OCHOBE XUMHHYCCKOHN

CPCTABIAIOLIEN €CTECTBEHHO-HAYYHON KAPTUHbLL MUpPa: DYHIaMEHTATbHbIX
NPHATHHN, 3aKOHOB W TEOPHH XUMUM, COBPEMEHHBIX MPEACTABIEHUNA O
¢IpOEHMU  BelllecTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MPJIEKYJIAPHOM,  HaAMOJIEKYJISApHOM, ©  TEepMOJMHAMHYECKHX M
KMHCTHUECKUX 3aKOHOMEPHOCTAX MPOTEeKaHUs XUMUYECKMX peakuu, o




FUMUYECKOM PABHOBECHHU, PACTBOPAX M TUCMEPCHLIX CHCTEMAaxX, 06 obLIHX

AYYHBIX NPHUHLMIAX XUMHYIECKONO MPOH3BOACTRA;
YOPMHMPOBAHUE y 00y UYarOLIUXCH OCO3HAHHOI'O NNOHUMAHUS
OCTPeOOBAHHOCTH CHCTEMHBIX XUMMUYECKMX 3HAHHU J1s OOBACHEHUS
JHOUYEBbIX WACH U npobieM COBpPEeMEHHOH XWMWH, S OOBICHEHMS M
POTHO3HPOBAHUS SIBACHUM, UMEIOIIHX eCTECTBEHHO-HAYYHYIO NPUPOJY;
PaMOTHOTO pellieHUst NpobIieM, CBS3aHHbIX ¢ XUMEEN, NPOTHO3UPOBAHKA,
qHATM3a W OLUCHKHY ¢ MO3ULNN 3KOIOTHYecKoH 0e30nacHOCTH mocieAcTBU N
QLITOBOM H TNPOU3BOACTBEHHON JeATEIBHOCTH YeloBeKa, CBS3AHHOU ¢
JAMAMECKUM  NIPOU3BOJICTBOM,  HWCIOJIB30BaAHHEM W TlepepaboTKOH
HEUIeCTB;

yraybnenne  npeacTaBleHME 0 HAYUHBLIX  METONAX  [1O3HAHUS,
JeobxoauMbIX Uil NPUOOPETEHHA YMEHUI OPUCHTUPORATLCS B MHUpe
JellecTts U OOBACHEHHUS XUMHYECKHX SBICHMHA, HMEIOLIMX MeCTO R
Ifprpode, B NPAKTHUYECKON ASITeILHOCTH U [IOBCEIHEBHON KU3IIH.

B (unple peanu3anuu  1epBOOUEpPEHBIX BOCIMTATENbHRIX W Pa3BHBAIOLIMX
(QYHKLJ LENOCTHOH CHCTEMBl CpeIHero o0ulero obpazoBaHMs TIPU W3y4EHMH
npenmefa  «Xumus» Ha  yriayOnEHHOM  ypoBHE  0COOVIO  aKTVANLHOCT

l'[pHOGp FTAOT TaKue UENW W 381444, KakK.

Obuiee
ypoBHe

CUTaHWe YOeXIEHHOCTH B [MO3HABAEMOCTH ABJIEHWI TIPUPOUBL,
QXKEHUS K Tpolleccy TBOpYeCTBA B OOIACTH  TEOPETHYECKMX U
PUKTANHBIX WCCNENOBAHHW B XUMHH, (GOPMHPOBAHKE MHUPOBO33PEHHS,

JOOTBETCTBYIOLLEI'O COBPCMEHHOMY YPOBHIO Pa3BUTHS HAYKH,;
[a3B8HTHE MOTHBALMM K OOYYEHWI0 U TMO3HAHUIO, CROCOOHOCTEH K
CRMOKOHTPOIIIO M CaMOBOCIMTAHHKD  Ha  OCHOBE  YCBOCHMUS
QO LIeYe0BeUECKHX LEHHOCTEH;

[P 3BUTHE [IO3HABATCIIbHBIX HHTEPECOR, HHTEITEKTYaABHBIX M TBOPYECKNX
CiocoOHOCTER  obyydarownxes, (OPMHUPOBAHHE Y HUX CO3ZHATEJILHOIO
(rHOLIEHMST K CamMo0OOpazoBaHUI0 W HENPEPLIBHOMY 00pa3oBaiMio Kak
VEJIOBHIO YCITEWIHON NPO(peCCHOHANBHON U 001UeCTBEHHON AEATENLHOCTH,
DIrBETCTBEHHOTO  OTHOUIEHHMS K CBOEMY 3JO0POBBIO U I[OTPeOHOCTH B
1OPOBOM 00pa3e JKU3HU;

OPMUPOBAHME YMEHWH M HaBBIKOB Pa3syMHOI'O 1IPUPOAONONbL30BAHMA,
3BUTHE 3KOJIOTHYECKOH KYJIBTYpbI, IpHOOpeTeHUe OnblTd 00LLeCTBeHHO-

LAt

[

)IE3HOH 3KONOIMYECKON IEATEITLHOCTH.
UCIIO YacoB, NPEAYCMOTPEHHBIX JJIS H3YHEHUs XUMHWH HA yriyOIeHHOM
CpeniHero obluero obpaszoBaHus, coctaBusier 204 vaco: B 10 ximacce —

102 vagd (3 uaca B Heyeno), B 11 xnacce - 102 vaca (3 yaca B Heaemo).




COALP)KAHUE OBYUYEHUSA

10 KJACC

OPTANMUYECKAS XUMUHI

o

PETHYCCKHE OCHOBLI OpPraHHYecKoi XMMHH,

Iipgamer w  3Hauenve  opranuueckoir XUMHH, [PEACTARIEHHE O

MHOTOOD

A3WK OPFAHUYCCKUX COSAUBEHU.

DI4KTPOHHOE  CTpoeHue aToMma yriepoua: OCHOBROe M BO30yxAEHIOE
COCTOAHRA. BaneuTHRle BO3IMOKHOCTU aToMa yraepona. XuMHuueckas cBSI3L B
OpraivyeCKUX COEAUHEHUAX. |HWIIbI THOPUAM3AIIHM  aTOMHBIX opbuTtanei

yraepojq.

Mexannampl 06pazoBaHs KOBAIGHTHON CB3H (OGMEHHbIH 1 JOHOPHO-

AKLENTYRHbIA). THNBL lepekpbIBAHUS ATOMHBIX opOuTaned, o- W 7-CBA3M.
OnunapHas, neoifnas u Tpoiinas cBs3p. CrocoGoI paspbiBa CBA3EH B MOMEKynax
OpPraHuyqckux  BellecTB. [loHsTHe o cBOGOAHOM pajHKale, Hykaeoduie u

3nemp01me.
Teppnsa ctpoennss opraumweckux coeamuenuii  A.M. bytneposa u

CoOBpeMAHI

IBIC 1IpEACTABIEIHS O CTPYKTYPE MOTEKYII. 3HaueHUe TCOPHK CTPOCHKA

OpFaHMHTKHX COCMUEHNIH.  MONeKyaspHBIE W CTPYKTYpHEIE  (OPMYJIbI.

CrpykTy

HEIC  OPMYJIBI  PasIMuHBLIX BUIOB: pa3BEpHyTas, COKpalUEHHAasI,
cKeeTHRR.

Mzomepus. Buasl H30MEpHMH: CTPYKTYpHas, NPOCTPAHCTBEHHAS.

JnekTpddubie 3GheKTbl B MoleKyTax OPraHHuIecKUX coeTHHEH il (MHyKTUBHBbIH’
U Me30MEPHBIN 3 PexThI).

Ilppherapnenye o kiaccHuKanmn opraHudeckHx pemects. IlomsTue o

dyukiuek

ankHoH rpynne. 'omonorus. Tomonorndeckne psinpl. CHCTeMaTHUeCKas

HOMEHKJ4Typa oprannwuecknx coeamtenui (IUPAC) um TpusmanbHble HazBaHus
OT/IeNBHBIX MpejicTaBuTeNeH.

Ochp
BOCCTaH®
K
03HaKOM
OCHOBE,
(nnaBnen
opranuuce
Yra¢
ANK4
HU30MEpHUH

rudpuany
anKaHoB.

CHHOCTH M KJIGCCHQUKAIMSA OPraHudecknx peakumit. OKUCIUTeNLHO-
HTeJIbHBIE PEAKLMU B OPTAaHHYECKOH XUMHH.

CPUMCHTANTLHBIC METONBl W3YYEHHA BEIIECTB M WX lIPEBpaLLEHMI:
HWe c oOpasliamMy OpraHMYecKHX BeLIECTB W MaTepHanaMpd Ha HX
MBITBl IIO NPEBPALUCHHIO OPraHUYECKHUX BEIIECTB NpPH HAIPEBAHUU
¢, o0yrIMBaHME M TOPEHHE), KOHCTPYMPOBAHME MOAEReH MOJEKYI
KHX BCUIECTB.

BOJOPOIbI.

Hel. ['oMonoruveckuil psia ankauos, obuas Gopmyna, HOMEHKIATYpa U
DIEKTPOHHOE U [IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI aiKaHOB, Sp'~
UM aTOMHBIX opOHTalield yricpoaa, 6-ceass. (Musnueckue cBolicTBa
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IM4eckne CBOHCTBA AlKaHOB: pPEeaKUWW 3aMelLeHHs, H30MepH3alny,

DOBAHWA, LIMKIU3ALNK, IIUPOiIU3a, KPEKUHTa, Topenns. 1IpeacTtasienve o
¢ peaklMy PaJHKaILHOTO 3aMeleHHUS.

KOKJeHHe B Tpupoae. Crocobsl MONLyYeHWs: ¥ TPUMEHEHHE alKaHOB,

Knoankanbl. Obwas dopmyna, HomeHKNaTypa 1 u3oMepHs. OcoGEHHOCTH

i M XMMMYECKUX CBOWCTB Malblx (UHMKJAOOPONAH, HMKIOOYTaH) M

« (UMKIONeNnTaH, NMKNOreKcaH) LMKIoaTKaHoB. Cnocobol NONY4YeHUs U

qHHE LIMKIQATKAHOB.

feHEBL ['oMonorudeckuit psig ankeHos, o6imas dopmyia, HOMEHKaTypa.
HO€ ¥  MpPOCTPAHCTBEHHOE CTPOCHHE MOJNEKYd  aJKeHOB,  Sp -
auus aTOMHBIX OpOMTaNeli yriepona, 6- W m-cBazu. CTPYKTypHas u

vyeckas  (LMC-Tparc-)

W3IOMEPUA. Dusmueckie CROHCTBA  alKeHOSs.

PEKHME CBOHCTBA: PeaKuuu MPUCOCIHHEHHA, 3aMelleHUs B U-[TONoXKeHHe

HOW CBsi3d, [TONUMEPH3ALUM M OKHCIeHus. Ilpasuio Mapkopnukosa.
HHBIC PEAKIINU 11a IBOMHYIO CBR3b. CITOCOGHI MOJydeHHS U [IpHMEHEHNe

Hanuenrsl. Knaccudukauus aNKaJMEeHOR (CONpAxEHHbIe, H30IMPOBAHHEIC,
gsarireie). OCOBEHHOCTH PMTEKTPOHHOTO CTPOSHHUSA U XUMHUYECKHX CBONCTB
HHBIX ~ JUEHOB, [,2-  wm  l4-npucoenunenue.  [lonmumepuzanns
HHEBIX 1MeHOB, CrocoObl HONYYeHMs U IPUMEHEHHE aIKAMeHOB.

Lﬂﬂﬂ.Tomonoruqecxnﬁ[nu1aﬂKHHOB,o6uwﬂ(bopmyna,HOMeHKﬂaTypaw
. DIEKTPOHHOE M NPOCTPAIICTBCHHOE CTPOSHHE MOJIEKYJT aTTKUHOB, Sp-

=
-

i
h
[allust aTOMHBIX opbutaned yriepoga. dusnueckue cBoWCTBa a1KUHOB.
JKkue  CBOMCTBA:  PeakUUH  [IPUCOEIHNHEHUd,

[FAlIHK, OKUCITeHUS. KHCITOTHBIE CBOWCTRA AJIKWHOB, HMEIOIHUX KOHLECBYIO

JTUMEPU3ALAN U
pjcBsizh. KavecTseniibie peakiuu na TpoiHyio cBg3b. CriocoObl MonyueHus
Helne alnKuHOB.

Q
)

MATUYECKHE  YINeBOAOPONbl (apeHnl). 'oMonorudeckui psan apeHos,
PpPMyJIa, HOMEHKIATYpa 1 H30MEPUS. DIEKTPOHHOE W MPOCTPAHCTBEHHOC
MOJIEKYIBl OeH3ona. DUaWueckue CBOUCTBa apeHOB. XHUMUYECKHE
I0EH301a U €T0 TOMOJIOTOB: Peakuiy 3aMeLIEHNs B OEH30I5HOM KOJIble U

MO HOM

I

K

OKHCNeHue TOMOJIOrOB
3aMeCTHTENCH B
KapOOKCHIILHOH,

PagHKajC, Peakuuy MPHUCOCIUHEHMs,
Ilpencrasnenne 00 OpHEHTHpYIOIIEM JeHCTBUM
M KOJIIBLIE Ha [pUMEpE AalKWIBHLIX pPagUuKaJOB,
bHOH, aMHMHO- W HHUTPOTPYMIIbI, ATOMOB ramoreHoB. (JcoGeHHOCTH

X CBOMCTB cTHpona. Iloaumepuzanus ctuposa. Criocobsl monyueHus

He apOMaTHYCCKUX YTUICBOIOPO/IOB.
oAHkIH ra3. [lonyTHeie nHedTsaHbie ra3zul. Hed1s U €€ mponcxoxAEHNKE.
Yroib ¥ NMPOAYKThl ero nepepabotkd. CriocoOsl nepepaboTKH HeMTH:
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K3, KPEKHHT (TepMUuecKuii, KaTAMTAYECKUI), PUPOPMUHT, nHponus,
Bl IEPEPAbOTKH HE(TH, UX TTPUMEHEHHE B [POMBILLICHHOCTH U B GhITY.

HETHYCCKada CBI3L MCWIY Pa3JIMUHLIMY KIaccaMu YOIEBOHOPOOOR.

KTPOHHOE CTpOCHHE TIalOTCHIIPOUIBOJHBIX YIIeBOAOPOaOB. Peakin
g rajmoreHa Ha FUAPOKCOIpYNIly, HUTPOIpyIy, LMaHOIpyHIy,
Hetictere 1a FaJNIOreHNIPON3BOAHBIE BOJHOIO H CITUPTOROTO
H1EN04H. BiaumojielicTrye AUFAIOTEHAIKAHOB C MalHHUeM H LIMIIKOM.

0 MeTaNnI00pPTaHuYeCKUX COeIMHEHUSIX.
POH3BOIHBIX  YTJICBONOPOIOB ObITY,

HUcnonwsosauue

B U nOpu

TEXHHUKC CHHTEC3E

IEpPUMEHTAaNEHLIC MCTOALI HU3YUCHWS BEIISCTB H UX HpeBpameHnﬁ:

PHUIMYECKUX CBOMCTE YTJICBOAOPOJOB {PACTBOPHUMOCTE), KAUeCTBEHHBIX
YTIEBOAOPOAOB Pa3iH4HBIX KAacCOB (06ecHBeYHBAHME OpOMHOH MK
FOARL, PacTBOpa MepMaHTAHATA KalMsl, B3AHMOACHCTBHE AlETUICHA O
pIM - pacTBopoM  okcuma cepebpa(l)), kavecTBeHHOE OOHapyKCHUe
M BOMOPOAA B OPraHMYecKWX BEHIECTBAX, NOIYYEHHE ISTHIeHA WU
€0 CBOMCTB, O3HaKOMJIEHUE C Komnekunavu «Hedrs» u «Yrome», ¢
fl1acT™Mace,  KaydyKoB H  DE3MHBI, MO/JENIMPOBaHHE
POLOB U TajIOreHNPOU3BOIHBIX YTIIEBOIOPOAOB.
10POACOaEpKALIHE OPTAHHYECKHE COeTHHEHHSI.

f&/IBHLIE  ONHOATOMHbIE cIHPTRI. CTpoeHMe MOJNeKyn (Ha lpuMepe
U stanona). [omouormueckuit psj, obuas bopmyaa, nzomepus,
Typa #®  knaccudukaius.  dusnueckde  cBOHCTBa NpenenbHbIX
BIX CcHUpTOB. Bojoponmsie cBsism Mekiy MoseKymamu CITNPTOBR.
CBOWCTBA: peakUMH 3aMelleHus, AerMApaTaluy,
iCTRUE OPIaHUYeCKUMHU HEOPraHUYEeCKMMHY  KHUCIOTAMM.
HHAA PEAKUMS HA 0JIHOATOMHMEIE cnupThi. JelcTBre 3TaHONa ¥ MCTAHOA
13M uenopexa. Cnocolel MOMYy4eHWs M NpUMEHeHHe ONHOATOMHbIX

MOJNCKYT

OKUCIICHNS,

C H

TBIe 3hUPEI, HOMEHKnatypa U nioMepud. OcobeHHoCTH huznyeckux u
X CBOHCTB.

JOATOMHEIE CNUPTLI — HTUNCHITTUKOIE H TNHIEPHH. DOuzryeckue U

€ CBOMCTBA: PEaKLMK 3aMELUICHHS, B3auMOJIeiiCTRIE C OpraHUyueCKHMH

IH‘ICCKI/IMH KUCIIOTAMH, Ka4eCTBEHHAs peakllusg Ha MHOIroaTOMHbIE
[peficTaBieHHe O MexaHm3Me PEAKUMH HYKITeO(pHUTbHOTO 3aMeieHus.
Ha opraHusm  ugcioBeka. Cnocobhl
HBLIX CIIUPTOB.

MoNy4eHuss U IIpPHMEHEHHE

O, CTpoeHHMe MONeKyNbl, B3aWMHOE BIUSHHME THAPOKCOTPYNNLl U
R

[0 supa. Dusnyeckue cBolicrea Gerona. OcobeHHOCTH XMMMUYECKMX




CBOMWCTS
Crocod

Kapbon}

KCTOH OI.
npucoe
Crocobp

Monexymr
BHBIX MPEACTLHDLIX KapOOHOBLIX KHCJA0T. Bogopoatble casisu MEA Y

OJIOOCH
MONEKY ]
peakuus

KapboHd

(perona. KauecTneHiple peakunu Ha denon. Tokcnuanocts denona,
HOTYHCHHS 1 NpuMeHeHne PeHona. PeHoNPopMalbLACIHIHAs CMOTA.

Kap6onunbueie coenvnenus — ATBJICTHABI U KETOHBI. DIIEKTPOHHOE CTPOCHUE
BHOU rpynmsl. [oMoOgOrddeckye PAJbI ILACTUMACB U KETOHOB, 06ias
bopmyid, usomepus u HOMEHKNaTypa. Duswdeckue croiicTBa ansierunos u

XHMHHCCKHG CBOMCTBA AIbACTUAOR H KCTOHORB; PCaKIMH

THEHHA. OKHCJ’ICHI/‘IC ATBAETUAOR, KAYECTBEHHLIC PeakiiMu Ha annaeruakl.

[IOIIyICHNS W IPUMEHEHHUE allbJerUI0B U KeTOHOR.
OffoocHOBHEIE Tipenenbible KapOOHOBbIE KHCNOTEI. OcoBEeHHOCTN CTpOEHUs

apOOHOBLIX KUC/OT. M3omepns u HoMenknatypa. dusudeckue croiictra

MH KapOOHOBEIX KUCNOT. XUMHUYECKUE CBONCTEA: KUCITOTHBIE CBOWMCTBA,
DTEPUDHKANUN, PeaklMH ¢ yuyacTHem YUTIEBOMOPOAHOIO  paJHKAfIA.
Ocobengipetu  cpoiicTs MYPaBBUHOH  KkucnoThl. [IOHATHE © OPOMIBOIHEIX

1X KHCJIOT — COKUBIX 3dupax. MHOrooGpasue KapGOHOBBIX KHCIOT.

OcobeHfigcTi CBOHCTR HempemenbHbX W APOMAaTHYECKUX KapOOHOBBIX KHCIIOT,

BBIX KHCJIOT, 'MADOKCUKApPOOHOBBIX KUCTOT. [IpefcTaBuTeNn BHICIINX
IX KWCIOT: CTeapvHOBAas, UANBMHTHHOBAS, OCMHOBAS, AUNOICEAS,

AUROIENGEAR KNCAOTHL. CIOCOOB NOMTYYEHHUS U TIPHMEHEH e KapOOHOBBIX KMCIIOT.

Cng
HOMCHKT
LIeTOY Hd

AKn
KHCIOH |
Henpeaei!

HBIE S0upE. [oMonoruueckuii psan, obuwas Qopmyna, uzomepus u
ypa. OU3MUCCKME U XUMHUYECKHE CBONCTBA: TMAPONN3 B KHUCIOH U
cpene.

HBLIX AMHPHBIX KUCTOT. JKHpLt B npupone.

MBig kaK conm BBICHIUX KApGOHORBIX KUCNIOT, UX Moloulee aeHcTBHe.

Qour

i XAPaKTepuCTHKa yrnesoos. Knaccudukaiys yrnepogos (MoHo-, -

U noan:Eapn,um). MoHocaxapyuasl: rmokosa, GpyKTo3a, ranakrosa, pubosa,

AdC30KCH

XHUMHYecK

rpynr, ¢
3HAUEHHUE
jJaxkTtoza. |
aucaxapu
FIUKOTreH

03a. PU3nYeckue CBONMCTBA U HaxoxacHwe B npupoge. PorocuuTes.

jic CBOHCTBA IIFKOKO3bB1. peaklyul ¢ YHacTHEeM CITUPTOBLIX U allbAeruIHOMN

IPTOBOC U MOJI0MHOKHC0e  Opokenne. [IpumMeHeHue [1OKO3bl, ed
HUSHEACATCILHOCTH OpraHusma. Jlucaxapuibi: caxaposa, MaibTo3a u
CCTAHAB/INBAIOIINE U HEBOCCTAHARIMBAIOIINE IUCAXAPHIBL. | UAPOIIN3
B. Haxoxneuue B npupojie u tipuMerenre. Iomcaxapumsr: kpaxmar,
U unenmonosa. CrTpoenue MAKpOMONEKYJ] Kpaxmaja, TIMKOTeHa H

HenTrono03dl.  Dusuveckue CBOMRCTBA Kpaxmalna M LeJUTHJIO3B. XUMUYecKHe

CBOHCTRA
CBOWUCTRA
HCKYCCTBA

B

[paxmana: FMAPOGIME, KaUeCTBEHHASA peaKoust ¢ HO10M. XUMHYecKue

REATHON03BL THAPOIU3, TIONYYeHHe 3GUPOB UeIn0n03bl 1loHsTHe 06

HbIX BOJIOKHAX (BMCKO3a, alleTATHEL IENK).
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MCPUMCHTANLbHBIE METOMAbl W3YYEHUS BElIeCTB M HX NpeBpallteHuii:

MOCTb}xaanan:anpTOBlasoﬂe,B3aHM0ﬂeﬁCTBMeaTaH0ﬂac:HanneM,
1€ STUIIOBOTO CMPTA B AllbJETMI HA PACKANSHHON MeIHOM NPOBOJIOKE,
¢ STWIOBOTO CHUPTA JUXPOMATOM KaMds (BO3MOKHO HCIIONBI0ORAHME
(¢ ruapoxcuom
meau(ll)),  peakuus rnluepuMHa ¢
yaom memu(ll), xumuueckue crojicTsa PacTBOpa YKCYCHOH KMCNOTHI,
FCTBHE pacTBOpaA [NTIOKO3bI C ruapoxceunom menu(ll), szaumonelicrsue
{ € HOAOM, pellleHHe IKCTIEPUMEHTANBHBIX 3244 MO TeMaM «ClupTel U
,«Kap60H03meKHCHOTM.CHOH&Hﬂea¢MpM».

FCoaepKanIHe OPraHuYecKue CoeTHHEH N .

HbI = OpraHuveckne Npon3Boatble aMMuaka. Knaceupukains aMUHOB:
jeCKMe M apOMaTHHeCKHe; MepBHYHbIC, BTOPHYHLIE U TPETHUHbIE.
 MOJeKyl, obuias QopMyna, HzoMepus, HOMEHKIIATYpa U (u3HYecKHe
XUMuIECKoe CBOIHCTBA aTMbaTHIECKHX AMHHOB: OCHOBIILIS CBOHCTBA,

Banue, B3aUMOACHCTBHE [MEPBUYHBIX aMWHOB ¢ a30TUCTOH KUCHOTOI.
L TaMMOHKA.

cepedpa(l) v ruapokcunom

NIPEACTaBUTENL  aMMHOB  apoOMaTHdyeckoro psga. CTpoenue
B3saumnoe Bnusime rpymnm aToMoB B MOJIeKyJse aHnuIuHa. Ocobennoctu
MX CBOWCTB aHWauHA. KauwecrseHHbie peakunn Ha aHHAMH. CHocoGui

L W IPUMCHEHME amupatuveckux amuHoB. [lonyvenue ammiuna u3
1a.

O
IIOKMC-HOTBI. HOMGHKJ’I&T}’pa H N30MEepuUi. OT,[[GJIBHBIG NPEACTABUTEIM -
AMHHOKH(

10T
gue

[JTIMLHA,
CBOUCTBA

ananuHd.  @U3nyecKkue  CBOHCTRA

AMHHOKHCIOT

AMHHOKHUCIIOT,
amM(POTepHBIX  OpPraHWYecKHX
00pa3oBaHMe NENTHIHON
FCKOC 3HAUCHHE aMHHOKHCI0T. CUHTE3 U TUAPOIN3 MeNTUIOB.

1 KaK [puponHple momumepkl. [leppuuHas, BTOpUuYHas M TpeTHYHas
OermkoB. Xnmuyueckude CBOWCTBA GenKob: THAPOIN3, JEHATypalus,
b€ PEAKLUM Ha OelTKH.

PUMENTANTbLHbIE METOIbI

KaK

i,

peaxius ONMKORIEHCALKH, CBSI3U.

5

MU3Y4CHHs! BEIIECTB W WX IIpeBpalLeHHi:
e 0enKoB B BOXE, JleHAaTypauus O€NKOB NPH HArpeBaHUHU, IIBETHhIE
Ha OeNKkH, peleHne 3KCIIEPUMEHTANIbHBIX
prKarue oprauyyeckue COSIMHEHUS»
KUX COCIHHEeHU .

[.

3agaq no TeMam
g
5

{

M «Pacnoznapanye

KOMO.IEKYJAsIPIILIE COeaHIIeHHS.
PBHbLIC [IOHATHA XUMUH BbIC-OKOMOﬂeK}’HHpHBIX COC/IMHEHUH MOHOMED,
L TPYKTYPHOC 3BEHO, ¢CTENeHb INoMAMepHU3audu, cpeausas MOJICKYIAPHas
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(DCHOBHbIE MeToAbl CHHTE3a BLICOKOMONEKYIISIPHEIX
U3a0ds U TIONMKOASHCAITS.
UMEpPHbIE  MaTepHaIL.

AXIOPUI,  TMONHCTHPO,

COeaHHeHUH

[InacT™aces (nomusTuneH,

TTONTUMETHIM eTaKkpHIar,

MOJUTIPONHIIEH,
nONUKapOOHATSI,

ificHTepedTagar). YTuauzanus n nepepaboTka muacTuka,

TOMepBI: HaTypalbHbIN Kayuyk, CHHTETUYECKHE

103uﬂ,xnop0npeHQBmﬁ,M30npeu03bﬁﬂliCHnHKOHu;Pe3HH&
KHa:HBTypaHBHbKE(XHOHOK,LHepCTb,IHéHK),HCKyCCTBeHHbHE(BHCKOEa,

eBOHOKHO),CHHTeTquCKue(KanpOHlinchaH)

MEpbI

KayuyyKH

CrenunalbHOro Ha3HaYeHUs (Teduion, Kernap,

[ICPUMCHTAABHLIC M CTO,1bl

H3YUCHHUS BCLIECTB M HUX TNpeBpalleHuii;
€HMe ¢ 00pa3uaMu MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, HJI4CTMACC,
PEIICAUE DKCNEePUMEHTANBHBIX 3313Y [0 Teme
C 1 BOJLOKOH».

E€THRIE 3a/1a4H.

«Pacnoznarajue

PAACHAE  MOICKYNAPHONR (OPMYNBI  OpPrammMueckoro coenuueHns o

AOIIAM 3JeMe HTOB, BXOMSITHX B ero COCTaB, HaxoXKacHHe

ppHON  bopMysIel  OpranHueckoro coefuHenus o macce (00BEMY)
D

P CTOPaHus, Mo KONUYEeCTBY BeliecTBa (Macce, oGbEMY) MPOAYKTOB
WWIM UCXOAHLIX BELIECTB, yCTAHOBIEHUE CTPYKTYPHOR  opMmy sl
KOTO BCIIGCTBA HA OCHOBE €ro XUMHYECKMX CBOHCTB MM CHOCOBOB

» OTIPCACJICHUE 10U BBIXOAA MPOAYKTA PeakuMH OT TEOPeTHYECKH
0.

K PEAMETHBIE CBS3H.
1

§

[3aLAA MEKIPEJAMETHEIX CBA3EH PH H3YYEHHH OPTaHUYECKOH XUMUH B
OCYUICCTBIAETCA depe3 HUCHOJbL30BAHME KaK OOIUMX eCTCCTBEHHO-

MOHATHH, TaK W TOHATHI,

INO-HAYYHOTO LUKIA.

[IPHUHATEIX B OTASJbLHBIX npeaMeTax

[§& €CTECTBEHHO-HAYYHbIE NOHATUA: SBTICHUE, HAYYHBIH (akT, runoresa,
SRKOH,  aHallus, CuHTe3s, Kilaccuduiauus, HabIroacHue, U3MepeHue,

SKCIOEPUMEHT, MOJIENb, MOACTNPOBAHHE.

Duspka:  martepus, aToM, 3NIEKTPOH, MPOTOH, HEHTPOH, MoJeKya,
SHEPreTUY4CKUH  ypPOBEHb, BENIECTBO, TENO, 00BEM, arperaTHoe cocTOSHUe
BeLiecTBal | PU3UYECKUE BE/TMYMHMHDL, €IUHMLILT M3MEPEHHUS, CKOPOCTb, 3HEprus,
Macca.

buondrua:  knetka, opranusm,

Hac/IeCTH

3KocucTeMa, Ouocdepa, MeTaboIHIM,
qHHOCTL, aBTOTPO(GHLIH U TeTepoTpodHEIH THII MHTAHHS, OposxeHue,
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6€J'1KH, HYKACHHOBbLIE KH CIIOTEI,

b3, JIbIXaHUE, YIEBOABI, 7KHUPBI,
.

auis: MOJE3Hble HCKONAEMbIE, TONAUBO.
JOTHS: IIHLIEBble TMPOAYKIbLI, OCHOBBI

CpCACTBA, MaTEePHATILL U3 UCKYCCTBCHHBIX Y CUHTETHYECCKHUX BOQITOKOH.

palUOHaIBHOTO (yuTaHu4,

CC

11 HEOPIAHWUYECKAS XKMMA
NETHYCCKHE OCHOBLI XHMHM.
L. CocTas aTOMHBIX saep. XHUMHUecKHi 3meMedT. kzoTonsl. Ctpoenue

HHBIX 00O0JIOYeK aTOMOB, KBAHTOBBIE "THCIIA. 9Hepr‘e’mqe01<ne YPOBHHU M

H.ATOMHBE:OPGHTMHL[QHNCH¢HK3HHHXHMﬂquKﬂxaﬂeMeHTOB(&,py
PMEHTEI). PacnpefeneHye 3JIEKTPOHOB 1O aTOMHBIM OpOHUTATIAM.
Hble KOH(HUTYPALMH aTOMOB SIIEMEHTOB NEPBOrO—4ETBEPTOTO MEPHOIIOR
M M BO3OYKIENHOM COCTOSHHM, 3NIEKTPOHIbIE KOHOUIYpaIi HOLOB.

G rPULATENTEHOCTD.

onaMuecknii 3akoH u Ilepuoandeckas CHCTEMa XMMHYECKAX 3TEMCHTORB
| encesa, CBAi3b NEPHOAMIECKOrO 3aKoHa U TleproauUeckon CHCTEMBI
X JJeMEHTOB ¢ COBpPEeMeHHOU Teopweld  CTPOCHUA  ATOMOB.
3pH00ﬂ1H3MﬁHeHMﬂcaoﬁcnaXHMHH60KHX3H6M6HT03}106pa3yeMbD<uMH
Y nepuojaM. 3uavetne

U CJOXKHRIX  BCHICCTB  TIO

leckoro 3axona J.M. Menneneena.

rpynmnam

XH

pueckass CcBA3b. Buapl XUMHUYECKOM CBSI3HM: KOBAJICHTHAsA, HMOHHAaA,

merannibeckas. Mexanusmpl 00pasoBalivs KOBAJEHTHOH CBA3M! oOMEHHBIH M

[}
g

AOHOPH
HaCblil1g
Mexmo

B4
CTPYKTY
JemMeH

I
KOMMJIQ

J]

I
K

[loHaTH
Bd
KpucTa

{

g

I#BL MOJIEKYTT € UX TeOMCTPUUYCCKHM CTPOEHHEM (Ha [IpUMEpPe COCIHHE

KMcooOpa3oBaTeb,

P N1CCTBA

axueLrropliplit. Dueprust U Anuna cssi3u. JTonsMpHOCTb, HANPaBIEHHOCTE 3

MOCThL KOBalieHTHOW c¢Ba3d. KpaTHble CBS3H. BojopoaHasi  CBA3b.

| KyJIspHble B3aUMOIEHCTBUA.

CHTHOCTL M BaJIEHTHBIC BO3MOXKHOCTA aTOMOB. Crsizb IEKTPOHHON
BUi

DB BTOPOTO [epHoja).
:ACT&BHCHHG()KOMHHGKCHbU(COGﬂHHCHHSX.COCﬂMBKOMHHGKCHUﬂ)HOHaI
nuraHapl.  3Ha4eHUe KOMIJIEKCHBIX COeMHEHUH.
0 KOOPAMHAMUOHHOW XHMHHA.
MOJIEKY/IIPHOTO  H

UECKMX PeIIETOK (CTPYKTYp) i CBOMCTBA BELICCTB.

Tunel

HEMOIEKYJISIPHOTO CTpPOCHHA.

[]
KOJLION

)

MaccoOB,
HEHACh

L

ISTHE O JUCITCPCHBIX cneremax. Meruapele pactBopbl. [IpencTasieHue o
pix pacrBopaX. CrocoBGbl BbipaKeHus KOHUEHTpaLMH pacTBOPOB!
J0JIS BEILECTBa B PacTBOpe, MOJspHas KoHUeHTpaurs. HacbleHHbIE U
EHHBLE PACTBOPHI, PACTBOPUMOCTH. KpHCTanIornapathbl.
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fcruxanns u Homenkaarypa HEOPraHWYEeCKUX BeILeCTB. TpuBUanbHbie

OTACIBHBLIX [PeACTaBUTENIeH HEOPraHNIECKUX BElIeCTB.

CHUKALHE XHUMHYeCKuX PeaKkiMi B HeopraHuyeckoi u OpraHnydecKon
MACChl BELICCTB; 3aKOH COXPAHEHUS M MpeBpalleHus
PH XUMHHYECKNX peakumsx. TensioBbie 3¢hexThi XUMHueckux peakuuit,
[MYECKUE YpaBHEHH .

OCTb XHMIYCCKOH Peakumy, eé 3aBUCHMOCTL OT pasiuuHbIX daxTopos.

TUMBbIE W HEOOpaTHMBbIE peaknn. XUMHYECKoe paBHOBecue. KoHceranTa
IO paBHOBeCHS.. DAKTOPB, BIUAOUNE HA MONOKCHHE XUMHYECKOLO

EN TCMIEpaTypa, JaBjAeHHe U KOHUCHTpAllMH BEUICCTB, YHACTBYMOIIUX B

Mpunnun Jle Hlatenee.
3

[POTUTHYECKAS avcconuanvga. CuibHEIe

fuccouraunn. Cpefla BOAHBIX PacTBOPOB:
Bozopoannit noxasarens (pH) pacTropa
pMEHa.

U cnadele  3IeKTPOIUTHL
KHCIOTHasA, HeHTpanbHas,
. 'mpponns coneit. Peakuuu

[IHTCIBHO-BOCCTAHOBUTENNLHEIC

peakuuy.  CTeneHb  OKMCICHUS.

JbL W BOCCTarOBUTENR. Hpoueccm OKHUCNEHHS H BOCCTAHOBICHHI.
H

© OKHCIUTCJiM W BOCCTAHOBHTENH. MeToa snmexkTpoHHoro GanaHca.
3 PACTBOPOB W PacilaBOB BCLUECTR.

PUMCHTANIBHLIE METOJbl W3YUEHHH BEIIeCTB W HX npeBpaLleHuii:
TIEPOKCHAa  BOROPOJA B [PUCYTCTBHU  KaTanM3aTopa, MOAEIH
{CCKUX DEIIETOK, IPOBEAEHUE Peakluit HOHHOTO oOMeria, onpeaeneHue
[BOPOB C MOMOLUBIO MHAWKATOPOB, M3YUCHHE BIUSHUA DPATHUHbLIX

Ha CKOPOCThL XUMHUYECKOH PEaKlilHM M TOIONKEHHE XHMUYECKOro

[ q.

[AHHYIeCKad XHMHH,
HCHHUE

)
E

Hemcrannos B Ilepuoauveckol cucreMe XHMMHYeCKHX

1.1, Mehneneena 0 0COGEHHOCTH CTpoeHus HX aToMOB. MDU3MUECKHe

AEMeTannos. AOTpoNus HeMeTallos (1ia IpUMepe KMCIOPOa, Cephl,
[

yCIIEpoaa).

Boagon. IHonyuchue, (usmueckue u xumuueckue cBONCTBA: peakuuu c

MeTaJliaM
TonnusHL

[Tanos
XUMHYECKH
COCAMHEHH
ranoreHoB,

U HEMETaNNaMHu, CBOMUCTBA.

JINCMEHTEI.

BOCCTAHOBHTCIILHEIC rHﬂp[/IﬂbI.

s

§Hel. Haxoxachue B npupome, crmocobel monyuenus, (Gusdueckue u
1§ csoicTBa. [ anoreHoBOgOpOaLL. BaxkHeline KUCIIOPOACOAC)Kallne
ranoreHor. JlabopaTtophple M NMPOMBILIIEHtbIe CNOCOBLI MOAYUeHHs

[ I[prMEHERNEe TUIOreHOB U UX COeAHHEHHIL.

b2




Ku
KHUCIIOPQ
o30Ha. (]

Ce
XHMHUEd
cepbl( VI
CEPHOU |

A3

XHUMHHCE

KHUCITOTh
HEero co

Do

XHUMHYECE

KHCI0TA
yaodpeH
Y

Duzuueg

yraepo|
conu. A
HaHOTPY
COEIHHE

clopos, 030H. JlaboparopHble W NPOMBILUICHHBIE CNOCOOBI TONIYYCHUS
Ja. DusruecKkie W XUMUYECKME CBOMCTBA W MPUMEHEHHE KHCIOpoaa U
PECUIE] U JICPOKCUADI.

. Haxoxienne B mpupoze, crnocobbl mnonyueHUs, (uzndeckue u
fFuc  csoicrea. Cepobogopon, cynwpuast, Oxenp cepwi(lV), oxcun
A CepHucTasg M cepHas KHMCIOTBI M WX conu, OcoBeHHOCTH CBOHMCTB
khcnoTol. [Tpumenenue cepel U e€ coeTMHeHuil.

pr.  Haxoxnienue B mpupone, crmocoOBl TonyueHus, (U3MYECKHe U
fHC CBOMCTBA. AMMUAK, HUTPUb. OKCHABI a30oTa. A30THCTasn M a30THaA
i ux colid. OcobennjocTy cBORCTB a30THOR kucnoThl. [IpUuMmeHeHHe azoTa
HMHEeHUHA. A30THBIE YI0OpeHUs.

qbop. Haxoxnenne B npupone, cnocoOBl MONydeHUs, (PUIMHUECKUE M
gue cpolictBa. Dochuaet U Qochun. Oxcuapl docdopa, dochopHas
1 e€ conu. llpumenenue dochopa U ero coeanHenui. Mocdopiible
1.

1Epon, HaxowKAeHHe B NOPUPOJAe.  AJIIOTPOIHEIE  MOJM(MKALUH.
(e M XUMMYeCKHe CBOMCTBA MNMPOCTBHIX BELUECTB, OOPA30BAHHBIX
opt. Oxcupr yrnepona(ll), oxcun yriepoaa(lV), yroipHas xucnora U €€
HTUBUPOBAHHEI yronb, agcopbuus. DynnepeHsl, rpadeH, yriepolbie
qxu. TIpuMeHeHUE NPOCTBIX BELUECTB, 00Pa30BaHHbIX YTIIEPOIOM, H €ro
Huii.

Kp

KXKHUMHHCTE

[pnmen

[To
Ocoben;
huznued
CniaBer

B
aoayuel
MCKTPO
KOPPO34

00
XHUMUIE(
XUMHYEC

06

XHMNUCe
XHMNYCE

HECTKOH

v

MHui. HaxowoieHuwe B mpupone, c¢rmocoObl NOTy4eHHd, PU3HUYECKHE W
gue cpoiictea. Oxcua kpeMHusa(IV), kpeMHueBas KHCIIOTA, CHJIHKATHI.
efivie KPeMHUS W ero coegnHeHuH. CTeKmo, ero nonyyeHue, BUIbl CTeKNA.
fokeHne MeTaulos B [lepHoanYecKol CHCTEME XUMHUECKUX BIIEMEHTOB.
ipcTM CTpOEHMs BEKTPOHHBIX 0foJouek aToMOB MeTajmoB. Oodiue
ue cBoOMCTBA METALIOB. IIpHMEHeHNWe METAJNIOB B ObITY W TEeXHHKE.
1CTaﬂHOB.
blrpoxumuaeckuit  pan  manpmxenuit  Meramnos.  Obume  crnocobsl
S MeTaNNOoR! THApOMETAIITY Prusl, HHUPOMETAIY PTHA,
J;Taﬂnypruﬂ.lTOHﬂTne 0 Koppo3uu MerautoB. Criocobpl 3allidTbl OT
.
ifasi xapakTepuctuka meTaioB [A-rpymmel Tlepuoanteckol CHCTEMBI
$ux  atemenTor. HaTpuii W Kammii:  rnomydenue,  (Qu3MHecKue U
fue cBoiicTBa, NPUMCHEHHE MPOCTHIX BELIECTB W UX COSAMHEHHH.
thad xapaxtepucTuka meramios 1TA-rpynmel Ilepuoanyeckoid CHCTEMBI
f¥x smeMeHTOB. Marnuii W KanbLWi: TojydeHHe, Qu3nueckue u
fye CcBolCTBA, MpUMeHeHHe NPOCThIX BELIECTB WM HMX COCAMHENUH.
ST BOJIBI M CrIOCOOB! €€ yeTpaHeHus.




Al

MHMHHN: TIOyYeHHe, (GU3HIeCKHe M XUMRYecKUe CBOMCTBA, IpUMEHEHHE

MPOCTOrP| BEUIECTBA W €I'0  COSTMHEHMWIA. AMbOTEpHBIE CBOWCTBA OKCHMIA W
FHAPOKCHTa aMFOMHHUS, M'APOKCOKOMITNEKCHI aTIOMUHUSL.

Obldas  xapakTepHcTHKA MeTanioB  HOGOYHBIX noarpynn  (b-rpymnm)
[Meprouypeckoll cCHCTEMbI XMMHYECKUX SIeMEHTOR,

Duphdeckie U XUMHYECKHUE CBOMCTBA XpoMa ¥ ero coefimHenut. Okcunel 1
taapokchper xpoma(ll), xpoma(lil) n xpoma(VI). XpoMaTel M OUXPOMATbl, UX
OKHCIHTElIbHEIE CBOTCTBA. [TonyueHne U npumenenme xpoMa.

Dupliueckne w  xuMUueckue crolicTea Mapramtja ¥ ero CcoeJHHeHHIi.
Bamneilipe  coeumerus mapranua(li), mapradua(lV), mapraHua(Vl) u
vapranugt VII). IMepmanranat kanns, ero OKHCINTETbHbIE CBOICTRA.

Dujydeckne U XUMUYECKe CBONCTBA Xemesa U ero coequHeHUH. OKCH (b,
FHIIpOKCLIIBI 1 coan xenesa(ll) u xenesa(lll). Ionyuenne u npumenenme xenesa
W ero crmjdBos.

DuigyecKue ¥ XUMUYECKHe CBONCTBA MEIU H ed coearHeHn. [lonyuenne u
NPUMEHEHUE MEIU U €€ coeIUHEHWH.

Lunt: nomyuenue, (usuueckue W xuMHuecKHe CBONCTBA. Amdorepnrie
CBOHCTBA, KCHIIA W THAPOKCH A LIHHKA, FHAPOKCOKOMILTEKCHI IMHKA. | IpuMenenue
HMHKA U ¢§0 COCIUIESHNH.

JKC

H3YHYCHUE
KHUCI0po]
WIETOYHE

BHACOMAT

LICI0YEe N,
U KaTUOH
pacTBopar
«I"anoren
«Merann

XHMm

Posiy
O Hay4H]I
Hayumnele
CMOCODI
CEPHOU KA
CMJ4BOB.
Ponb xHmMI

XuM
UCTTONB3OH

FPMMCHTaIBHLIE METONb! H3YYEHHsSl BELUECTB M WX NpeBpalleHiui:
00pasloB HeMETANI0B, FOpeHHe Cepbl, (pocopa, xenesa, MarHus B

q, M3yYeHHE KosuleKuMH «MeTasel

4

R H CIUIaBbl», B3aUMOICHCTBUE
H ICJOYHO3EMENBLHBIX METANNOB ¢ BOAOH (BO3MOXKHO HCIIONLIOBAHHE
qPUAaNoB), B3aUMOAEHCTBUE LIMHKA M Kee3a ¢ pacTBOpaMU KUCIOT U
(A9eCTBEHHBIC DCAKINY HA HEOPraHHYECKUE @aHHOHbI, KATUOH BOJOPO,1a
[ METAJLIOB, B3aWMOJEHCTBUE THAPOKCHIOB AMIOMHUHUS H LMHKA C
/11 KHCJIOT W LUEJIOYEH, pellleHUe IKCOEPUMEHTANBHEIX 3a7a4 1O TeMaM
b», «Cepa n €€ coequHeHus», «A30T M Gocdop U WX COeTUHEHUs»,
FIABHBLIX MOLIPYTITY. «MeTa:nnl NoBOUHBIX TTOArPYIT.
HH U KH3HL.

I

XKMMHH B 00ecrnedeHnu yCTOHUMBOro pa3BuTUA HeloBeyecTna. [loHsTHe
X MCTOAAX TO3HAaHW] M METOLONOTMH Hay4YHOI'O HCCIEA0BAHMA.
[PHHUMIIB! OPraHW3aLUHHA XHMUYECKOro NTPOU3BOACTBA. [poMbIineHHbie
IPIyveHns BaxXIEHIINX BEILECTB (HA IPUMeEpe [POH3BO/ICTRA aMMMAKA,
I$10TE], MeTaHOna). IIpoMpliIeHHbLIe CIOCOOR! NMOIYUYEHUsT METATNOB H
JuMuueckoe 3arps3HEHWe OKPYXKalOWEeH CPebl U ero mocaeACTBHUS,
il B 0GecrieueHuu IHepreTHIECKoN 6e30MacHOCTY.

i WU 310POBLBC  4YeJIOBEK4.

[}

JlexapcTeeHHble cpeacTra. [lpasuma

A

[

HHUA TEKAPCTBCHHLIX NpcrrapaTtoB. Poab xumnuy B PaziBHTUU MCAHUHHLI.




XU HUSA IIMUIA: OCHOBHbLIE KOMMOOHEHTHI, [NHIIEBBIE ,£l06aBKH. Polib xuMuu B

obecneyqHuu NMUIICBOW 0e30M1acHOCTH.
Kdduetnueckie W mapgroMepHbie cpeacTsa. beitoBas xwumus. [lpasuna
fesonagdoro  mcuonpzoranus mpenapatos GHITOBOH XMMHU B NOBCEAHEBHOH

ACHIHH.

XU B CTPOMTENBCTBE: BakKHelNMe CTPOMTENTEHBIE MaTepUans! {LEMeHT,

GeToH).

Xuhua B CeqbeKoM xo3siicTse. Opranudeckue 1 MUHEPabHbIEe YA00pEeHHS,

CddpeMenHble KOHCTPYKUHOHHBIE MAaTepnaibl, KPACKH, CTEKIO, KepamMHKa.
Marepudibl Ui ek TpoHHKH. HanoTtexnosroruy.

Pacpiérapie 3agayn.

PachiéThl: Macchl BelLecTBA Wy 00BEMA Fa3oB [0 W3BECTHOMY KOJNHYCCTBY

BEILECT
Macch

BELIECT
peakum

KOHLUCH

TEOPETH
M
Pddnuzannga  MeKNpeAMeTHbIX  CBA3eW IpH  W3Y4eHUH obuiet M

bk, Macce man 0OBEMY OJHOTO M3 Y4YaCTBYFOLIMX B PEaKUUH BEILECTB,
HOBEMA, KOJTUYECTRBa BCIIECTBa) MPONYKTOB peakiuM, eciiu O4HO H3
MMeeT npuMecH, macchl (0OBEMa, KONM4ecTBa BCIIECTBA) MPOAYKTa
eclli ONHO M3 BCIIECTB TaHO B BuJe PpAcTBopa C oOnpeje’&éHHON

B
i

MaccoBOfi moneif pacTBOPEHHOrO BEIIECTBA, MaccoBod Jonu M MOJISIPHOH
T

hballM¥  BEllecTBa B pacTBoOpe, A0JH BLIXOJa MpPoIyKTa peaknmuy o1

-

YeCKH BO3MOKHOIO.
KTIPEAMETHBIC CBH3H.

[47]

HEOopraw yeckoil xuMuH B |1 Knacce OCYLIECTBIACTCH Hepes UCNIONB30BAHUE KakK

o0LLIMX
MPCIME

O
TEOpU
usmMepe

O
HEeHTPO
BCLIECT

(pr3HUE
bi

¥ MHUK[
FOPMOF

I
pecype

T
MaTepH
thapmal

dcrecTBeRHO-HAYUHBIX NOHATHIA, TAaK U TOHATHH, ITPUUATHIX B OTACIBHBIX
X ecTeCTBEHHO-HAYHHOrO IIUKIA.

Shuve ecrecTsenno-HayYHble MOHATHA: ABICHHE, HAYIHBIA (aKT, TMIOTE3E,
3AKOH, aHalld3, CMHTE3, KiaccU(pUKauds, NepuoauHOCTb, HabmoAeHue,
Hue, 3KCTIIEPUMEHT, MOJENb, MOAENPOBAHHE.

yB1ika;  MaTepus, MWKPOMWP, MAaKpOMHp, AaToM, 5SJIEeKIPOH, [pOToH,
H, MOH, U30TOIbI, PATUOAKTHRHOCTEL, MOJIEKYIa, JHEPreTUUEeCKMI yPOBEHb,
do, Teno, o0GwSM, arperarHoe CcOCTOSHHUE BELLECTBA, HACATLH bIH a3,
divie BenuuMHbl, @ AMHUIIBI H3MEPEHHS, CKOPOCTh, SHEPIHs, Macca.
ihIIOrHs: KIETKA, OpraldsM, 3KOCUCTEMa, Ouoc(epa, MeTabONU3M, MaKpO-
donemMeHTHI, OeJIKH, JKUpPbI, YITIEBO/BI, HYKICUHOBBIE KHCITOTHI, (bepMeHTL,
1, KPYroBOPOT BELIECTB M NOTOK IHEPTHM B 3KOCHCTEMAX.

brpadus: MUHEPaJbl, TOPHLIE MOPOABL, MOJE3HbIE HCKOMASMbIE, TOTIHED,

T

TW

KHOJIOMUA: XUMHYeCKasd I'IpOMbIHIJ'IeHHOC-Tb, MeTaIYPrus, CTPOUTENIbHBIC
qNbl, CEJLCKOX03INCTBEHHOE ]'IpO'[/BBO,[lCTBO, nudinesas HpOMbI_H_IJ'IGHHOCTb,
[EPBTHHCCKAA MpOMBITIINIEHHOCTE, NpoU3BOACTBO KOCMETUHECKH X




npenapa
NPOMBIIS

1]

IIOB, INpoOU3BOACTBO KOHCTPYKIHOHHBLX

1ICHHOCTE, HAHOTEXHOJIOITH.

MaTCpUalion,

ANEKTpOHHAasA



[LUIAH

PYEMBIE PE3VJIBTATBI OCBOEHMS NMPOTPAMMBI 110 XMMHMH

HA YTUFYBJEHHOM YPOBHE CPEJTHEIO OBLLETO OBPA3OBAHIA

JIUYH

B

JTHHHOCT

0OLIEero

QCTHBIE PE3YJIBTATDHI

]OOTBCTCTBHH ¢ CHCTEMHO-IESTENBHOCTHRIM HOJX0I0M B CTPYKTYpE
biX PE3YIBTATOB OCBOCHUA NpeiMeTa «XHMHA» Ha yPOBHE CPEIHETO
00pa3zoBaHKs  BbLIETEHBl CJISAYIOIIME COCTABNAIOIIME: OCO3HAHME

0OYUalO[NUMHCS  POCCUHCKOM — IpaJaHCKOH MAEHTHYHOCTH;  OTOBHOCTL K

camopas

HUTUIO, CAMOCTOATCNBEHOCTH U cCaMoOIpeeJCHHN), Hajquuyue MOTHBAHUH K

06y'~le}ll1£; roTOBHOCTE M CIIOCOOHOCTh 06y‘18IOLI_[HXCE PYKOBOICTBOBATBCA

INPUHATH

H B 06H1€CT‘B€ npasuiiaMmH H HOpMaMH TOBEI€HHA, HaJIWYHE

IpaBoCGIHAHUA, IKOIOTHYCCKON KYIIBTYPBI; CIOCOOHOCThL CTABUTD 1EJIH H CTPONUTL

A3 IGHTIG ILTAHBI.
s

Jiy
chopMH

10CTHBIC  PE3YThTaThl QCBOCHHMA TNpPEIAMETA «XUMUAN OTpakKaroT
[JOBAHHOCTH OIllbLITA MO3HABaTENbHON H HpaKTHT-leCKOfi HAedATCIBHOCTH

obyuatgifiixcst B IpoLEcce pealn3alun o6pazoBaTeNbHON AeATSIBHOCTH.

JIy
chopMK

JHOCTHLIE  PE3YABTATEI  OCBOCH Ha [npeameTra «XUMUA» OTPAXaT
JOBAHHOCTE OlbITd NO3HABATCILHOW 1 HpaKTH‘JeCKOﬁ JesTeILEHOCTH

oOyuarjliixcst B Ipouecce pealn3alpu 00pa30BaTe/IbHON Ae41eNbHOCTH, B TOM

JHCIIC H

1)

]iELCT[/I:
pakIaHCcKoro BOC NHTAHHA:

ocdBHAHUA 00YHAIOIMMMCA CBOUX KOHCTUTYLMOHHBIX IIpas 1 00s3aHHOCTEN,
VBAKEHMH K 3aKOHY ¥ [IPABOHOPILKY;
npgqacTasieHUs O COUMANbHBIX HOpMax W DpaBuiax MEKITUIHOCTHBIX

OTHOILG

f1H B KO/IJICKTHBC,

IroToBHOCTH K COBMCCTHOH TBOpHeCKOH JeqdrensHOCTH  NIpH CO30aHHH
)"—]C6Hb) NPOCKTOB, PCUICHHH yLIe6HbIX W ro3naBatelibHbIX 3a4a4, BLINOIHEHHHN

XHUMHYQKUX JKCNIEPpHMENTOB,
c¢cobHOCTH NOHUMAT, W IIPMHUMATH MOTHBBI, HaMepeHUs, JNOTHKY H

apryMeHUbl APYrux NpH anaiuie pazidyHbIX BUI0B yueGHOHN JeATeTBHOCTH,

2)

IATPHOTHYECKOTD BOCMUTAHHA?

L¢§HOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAydHOMY HACIEAUIO

orevecT

BCHITON XMMUHT,

YBEAKEHUA K npouecey TBOp4YCCTBA B 00macTu TCOPHH H Hp&KTHL{eCKOFO
NPUITOKEHNA XUMHH, OCO3HaHud TOrIo, yTQ [JAHHBLIE HAYKH €CTb pe3yJibTat
JIHUTCIHHBIX Ha6JTI-O,D,eHHf;1, KpOTIOT/IHBbIX 3KCHepHMeHTaJTbeTX [MOHUCKOB,

NoCTOSIHHOTO TpyAa YUEHBIX M MPAKTHKOB;




WH
aHa TKU3e]
XUMHU;

3) ]

CII¢
1 MPHUHHY
HOPMBI U
rot
NO3ULNY
NOCTYIIK

Ppeca M M103HaBaTe/IbHBIX MOTHMBOB B [OJYUYEHHH W MOCIELYIOLIEM
BOopMalK O NMEPEROBBLIX TOCTUKEHUIAX COBPEMEHHON OTEUeCTBEHHOM

XOBHO-HPABCTBCHHOIO BOCIIHTAHNHSA

|
HPWERCTBEHHOI'O CO3HAHUSA, 3THYECKOTO [IOBSACHNY;

*

D$OOHOCTH OLIEHUBATL CHUTYAIIHH, CBSI3aHHEIE ¢ XUMUYECKUMH SIBJeHUAMU
IfTL OCO3HAHIIbIC PCIICHUS, OPUEHTHPYACL HAa MOPAIbHO-HPARCTBEHHBIE
I LIeHTOCTH;

qBHOCTHY OLICHWBATL CBOE TOBEJEHUE U IOCTYNKH CBOUX TOBAPHLIEH C

HPABCTBEHHEIX W [IPABOBBIX HOPM M € YHYETOM OCO3HAHUS MOCIEACTBHI

3

4)

Oe3onac
0cq
AJIKOrON

5)

KON
JESTEN bl
JesiTeNb]
Ve
CoLIMalb
UH’
YUCIe HA
VB3
rot
00Paz0OB
NJAHOB §
MoTpeOH

6) -

PMHMPOBANHA KY1bTYPbl 310POBbLH:

AMaHMs  LEHHOCTeH  3[10pOBOr0  H obpaza

MOCTH OTB@TCIBEHHOIO OTHOLICHWS K COOCTBEHHOMY (PU3NUYECKOMY M
OMY 3I10pPOBbLIO;

]inHHH npasui OezornacHoro o0palueHus ¢ BELISCTBAaMU B ObITy,

BHOH XW3HH, B TDYNOBOH AEATEIILHOCTH;

Oe3onacHoTo HU3HK,

Inad LI A H KOMJICKTHBHOIG
Pro [MMOBCOCHUA B CUTYANWAX, YIPOKAKLUKMX 300POBBHY H SKU3IHH mo,ueii;

I{HAHUs NOCACACTBUN M HENPHUATHS BpeAHbIX NPUBLIYEK (ynorpeblcHusA

LHEHHOCTH  1IPABWI  MHAMBUW/YATLHOTO

H

H| HADKOTWKOB, KypPeHUS );
DYAOBOr0 BOCNIHTAHHA:
MYHUKETUBHON

OOIIIECTBCHHO

KOMIICTCHTHOCTH B yL166HO-I/ICCJ'[eI[OBELTCHBCKOI‘/Ji

IPCTHU MOJC3HOMW, TBOPYECKOHM M APYIMX  BHAAX
2 2

DCTH,
jEOBKH Ha akTHUBHOE Vy4YacTH€ B pPCIUCHHUM MPaAKTUUYECKUX

gpecd K NPaKTUHeCKOMY H3YUYCHHIO HpO(p@CCHﬁ pa3nMyHoro pola, B TOM

3az1ay
il HanmpaBIeHHOCTH (B paMKaX CBOEro Knacca, WIKOIb);

|

p;

DCHOBE MPUMEHEeHUS MPEeIMETHBIX 3HAHKHA 110 XUMUU,

(eHUS K TPYLY, TIOOAM TpyAa H Pe3ynbTaTaM TPYAOBOH JERTENBHOCTH;
JBHOCTH K  OCO3HAHHOMY BBIOOpY WHIMBUIOYAJILHOH TPAeKTOPUH
hhus, Oyayinelt npodeccHd W peaguzaliMM COOCTBEHHBIX JKU3HEHHBIX
s|yuéTOM JTHUYHOCTHBIX MHTEPECOB, CIOCOOIOCTEN K XMMHUM, UATEPECOB U

-

- Tell 0011IeCcTBa;

)IROTOTHYECKOI0 BOCIIHTAHHA

IKQ
CYIIECTH
Ol

y

IKOHOMK

OrMYECKM 1elleco0Opa3HOro OTHOLIEHHS K [PUPOAC KaK HCTOYHUKY
alius SKU3HK Ha 3emule;

| §Malivs 171008/ bHOTO Xapaxkicpa IKOTOIHYCCKHX HpOGJICM, BJAWAHHA

€CKMX NMPOLECCoB HA COCTOSHYE NPUPOJIION U COLIMANbHON Cpefbl;




oC

hBHAHUS HeOoOX0JIUMOCTH  HCTIONB30BAHUS ,ElOCTPDKE‘,HHﬁ XUMHH A

PCLIEHA BOAPOCOB pallMOHANBHOIO ApHUPOACTIONL30BAHNS,

aK
npupon

rhsHOro  HempusTUs  AEHCTBHE, TPHHOCALIMX BPEN  OKPYXKaloIlICH
Wb cpede, YMEHHs 11POTHO3UPOBATh HeONMarolpHsTHbIE 3KOTOTHYECKHe

noc1eA¢ BUA NMpeAnpUHUMAeMbiX TIeUCTBUH U TpeIOTBpalliaTE UX;

Hayg4HnA PA3BUTOTO IKOIOTHYECKOIo MbIIUIICHHA, IKOIOrMYSCKOH KYNBTYPhbI,

OnbBITa

ACHATEIIBHOCTH 3IKOJIOTHUYECKON HanpapJICHHOCTH, YMCHHH

PYKOBOJAPTBOBATRCA HMH B I]O.’3H&B8.T€JIBHOfI, KOMMyHHKaTHBHOfI U couralbHON

IMPpaKTHKY, CMOCODHOCTH M YMEHHA AKTHBHO [IPOTHBOCTOATL HACOJIOTHH

xeMothaquu;

7)

MH

€HHOCTH HAYYHOIO MO3HAHHAL
OBO33PCHHUA, COOTBETCTBYIOIUEIO COBPEMECHHOMY  YPOBHBIO  Pa3BHTHA

Hayku ¥ pOLLecTBCHHON NpaKTUKM,
nojumanug  cnenuuky  XMMWUW  KaK  HAyKW, oOco3HaHus e€ poin B

(1)OpMI/Ip(IBaHHH pamMOoHaJILHOIO Hay4YHOIo MBINLICHHA, CO3OaHUH UeJIOCTHOI'C

npeacTa

MO3HAH
HPUPOIL

neHus 06 OKpyKarolleM MUpe KaK O eIMHCTBE NPHPOABI U HEeJOBCKA, B
il (PUPOHBIX 3aKOHOMEPHOCTEH K pelleHuH npobleM  CcoxpaHenus
HOrO paBHOBECHS;

yOdxnénHocTH B ocofod  3HAYMMOCTH  XHMUHW  Ald  COBPEMECHHOM
MBUIVBRLMK: B €€ T'yMaHUCTHYECKOH HANpaBlIeHHOCTH M BaXHOM pPOIH B

coznanuifh Hosoll Ga3pl MaTepuHaNbHOM KynbTYphl, B pelIeHMM [T00a/IBHBIX

npoobne

M YCTOHUMBOrO pa3sBWTMs YEJOBEUECTBA — CbIPLEBOIl, JLUEPTCTHUECKOH,

I'IHI_LI,CBOT 1 PKO,I0TMYEeCKOU 6630H&CHOCTH, B pa3zsBUTHU MEIAHLIHHDI, obecrieyeHUH

VCIOBH
O0LLIECT
ec
no3HaH
noJayya
NMpoOUcX
OCHOBE
JOCTORS
cl
peLICHY
HE
ro

il yeTieInHOro Tpya U SKONOrfueckd KOM(BOPTHOH KU3HM KAKIOro 4icHa
;

ThCcTBEHHO-HAYYHOH  rPAMOTHOCTH: ITIOHWMAHHA CYIIHOCTH  METOMAOB
I, HCTIONB3YEMBIX B €CTECTBEHHBIX HAayKax, CTIOCOOHOCTH HCMONB30BATH
bMbie 3HaHUS 114 anannsa v oOBACHEHUs ABIEHUI OKPYIKAIOILEro Mupa
AIIKMX B HEM U3MEHEHHUH, YMEeHMUs earh OOOCHOBAHHBIE 3aKTIOUEHUS Ha
HayudblX (AKTOB M MMEIOIYXCs JAHHRIX € LeNbr  TIONyHeHHA
b PHLIX BBIBOJIOB:

deoBHocT  camocTOATENBHO UCNONB30BaTh XUMHHECKHE 3HAHHAA 1A
4 MpobeM B pealbHBIX JKU3HEHHBIX CUTYaLUSX;

Ifepeca K NO3HAHUIO, UCCITE0BATETLCKON A€ATENbHOCTH;

bBHOCTH M CIOCODHOCTH K HefpephIBHOMY — 00pasoBaHMio U

camoo6A30BaHHMI0, K AKTHBHOMY IONYYEHMIO HOBBIX 3HAHWH [0 XUMAH B

COOTRE]
HH
ACATE)

F4TBUM C IKU3HEHHBIMH OTPEOHOCTAMMY;
fepeca k ocobeHlOCTAM TpyJa B pa3IMuHbIX Chepax npodecCHOHaILROH
M OCTH.




META

o

M
CpejHer
3H
MEK AU

£

TV

(

L
LI€10CTH(
3

2

H

UCIOBA
poLecy
TCOpHS,

YH
perynsr
rpaMoTH

CI¢

(]
he

AP MEIC

TPEJIMETHBIE PE3YJIBTATDI

[ALPENMETHBIE Pe3YNBTATEL OCBOCHHS TIPOTPAMMEI 110 XUMMH HA YPOBLE

o01mero 0dpazoBaHNs BKITIOYAIOT:
JU1s1 (popMHpOBaHUA MHPOBO33PEHUS obyyaronuxcs
HUAHHApHBIE (MCKMpeLIMeTHbIe) obLIeHay Hble NOHATHS, OTpaxkar e
CTh HAYYHOH KAPTHHBI MUpa U CHeLUHU(HKY MeTOIOB MO3HAHMA,
CMEBIX B €CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, SHEPIus, SBIEHHE,
CHCTEMa, HayuHbIH (paKT, TIPUHLINI, THIIOTE3a, 34KOHOMEPHOCTD, 3aKOH,

cclieoBaHue, Hal IlOAEHHE, H3MepEeHHe, SKCIIEPUMEHT 1 JpyTHE);

Iepca_nbﬂme yueOHBle neficTBHS (O3HABATENBHLIE, KOMMYHHKATHBHEIE,

HBIE ), obecneyyBaroume dopmMupoBanue
CTH U COLIMANLHOM KOMMETEHIIHN 00YYaroMXCs;

FOOHOCTE OB YUAIONINKC sl

(YHKIMOHATLHOI

HCITOJNIB30BATE OCBOCHHEIC

MEJTUC
SEHCTHHM

Mg
yueOHbIY

JEeilCTBHU

[lo3na
1)
cam(

D

g

paccMmarj

onyl
A0CTHEH

HCII(
Bbl,1€JISATH
UCTTONb3(
SIBICHW I

BBbI{

b

XUMHUeCK
yCTh
ABICHUAM
CTPO
AHAIOI WY
SIBINCHUA)
npy
(3HaKOBb

»

3HaK (ci

i

¥patTek OCHOBaHHA

i *

TUIMHApHBIC, MUPOBO33PEHYCCKHE 3HAHMA M yHHUBEpCAlbHble YueOHbIE

B MO3HABATETLHOW H COILMATEHON MpakTUKe.

APECIMETHBIE PE3YILTATEI
MO3HABATEIIBHBIMH,

OTpa;alkT OBJIaJeHuEe YHUBCpCAJIBHBIMU

H KOMMYHHKAaTHBHBIMH H PEFYIATHBHBIMH

31 KY5 N

TeJILHbIC YHHBEDCAJIBHEIC YUeOHble AelcTBHA
30BbI€ JIOTHYCCKHE Qe CTBHS:
CTOATCIIbHO  (JOPMYITUPOBATH
HBaTh €€ BCECTOPOHHE,

W aKTyallM3upoBaTb  [1poONeMy,

OCJIATE  LEIH AeATCILHOCTH, 3aaaBas napaMeTpbi H KPHTEPHUH HX
Wi, COOTHOCUTL PC3YIIRTATEI JEATENLHOCTH C TIOCTABIEHHBIMA LETAMU,

JIL30BATE MPH OCBOCHUH 3HAHUH HpHéMbI JIOTHYECKOIe MEBILIJIEHUWSA!
XapakTepHblc [MPH3IHAKH TIOHATHH U YCTdHABIIUBATh HMX B3aWMOCBA3EL,

DBATh COOTBETCTRBYHOLME MTOHATUS 5 00BACHEHUS OTIACHBHEBIX (l)aK'I‘OB 5]

H KpUTEPUM IS  KIACCUPUKALWK BEIIECTB U
JiX peaKkLmii;
1aBIMBATL  [PHYHHHO-CIEJACTBEHHBIE CBS3M  MEKIY H3y4YyaeMbIMH
&
Th JIOTHUECKHE paccyXKAeHHst (MHAYKTHBHBIE, MOeJyKTHUBHBIC, TI0
BLIABJISITL 3aKOHOMEPHOCTH M NPOTUBOPEUHA B PacCMaTpHBACMBbIX
(hOPMYIUPOBATH BBIBObI U 3aK/IFOUEHNS;
€HATEL B [POHECCC MO3ZHAHUS HUCIIONB3YEMBIE B XUMMHU CHMBOJIUYECKUE
) MOJENH, npeobpa3oBBIBATL MOAEIBHbIE IPEICTABICHUS — XMMHYCCKUH

MBOJI) 3JIEMEHTa, XUMH4Yeckas (opMysa, ypaBHeHHE XWMWUECKOI




peakuny

NPUMEHY

[pH peleryu }_-"Lle6HBIX IO3HABATEIbHBIX WM HNPAKTHYCCKUX 3a7au,
b Ha3BAHHRIE MOACJIbHEIE OpeacTaBiIeHUS AJ19 BeISBIeHHA XaApPaKTCPHbIX

NPH3HAK]

BA&J
pPeaKLmk;

dhopl
U caMog]
NO3HaHUK
BBICKA3bIH

By
YUYeHHuue¢
poneccs

0000tueH

H3YHACMbIX BCLLIECTB H XUMUUYECKUX peaKHHﬁ.

2) E;r'zoable HCCIE0BATENbCKHE ACHCTBUS:

eTh OCHOBaAMHU METOAO0B HaYYHOI'0 NMO3HAHUA BelueCTB U XHMMUYECKHX

IYJIMPOBATD LEMM W 38JTaYH MCCIICI0BAHHUS, HCTIONbL30BATE [1OCTABIICHHEIE
OATENBHO C(OPMYTHPOBAHHBIE BOIPOCH! B KAYECTBE WHCTPYMCHTA
W OCHOBBI 11 (DOPMUPOBAHMA TUMOTE3bI 110 NpOBEpKe MPaBUIIBHOCTH
HEMBIX CYKASH U,

CTh HABLIKEMH  CAMOCTOATEILHOMO  1aaH HPOBAHUA W 1IPOBEACHUSA

KUX JKCIICPUMEIITOR, COBCPUICHCTBOBATE YMEHMUS Ha6ﬂ}0ﬂaTB 3a X0O0oM
2
K

CaMOCTOSTEIBHO  TIPOrHO3UPOBATh €ro pe3ynsTar, (OpPMyaHpOBaTh
A ¥ BLIBOIBI OTHOCHTENHHO JOCTOBEPHOCTH Pe3ysLTATOR HCCIIEA0BAHMNS,

COCTaBIIA
npH
AesrrenbH

k

0600HOBaHthiOTqéTC)npoaeﬂaHkmﬁipaGOTe;

PETATE  ONLIT YYEHUYECKOH UCCIIe;10BaATENBCKOH MIPOEKTHOH

CTH, MpPOABIATH CrMnocobHOCTE U [OTOBHOCTE K CaAMOCTOATEIEHOMY

H

MOUCKY
METO/I0B

3IHp

opH

MONyNApHAA JNUTEPATYypa XUMHWUECKOTO COAEPMKAHUI,

pecypehl
fpencran
HETPOTHUH
hop
or1bope
oTpenene
[pUe¢
TEXHOA0r
cam
uHhopma
UCTI(
XHUMUUECK
MaTeMaTH

HCII(

NCTCIOB peUICHUA IIPAKTHYECKHUX 3a1ad,

ehTpoBaTLes

iH

T

}.

[IPUMEHEHHIO pa3iHYHbIX
O3HAHUSA,

0Ta ¢ HHoOpMaLHeit:

13

HHPOpMALUMK  (HaydHO-

CIIpAaBOYHBIE TTOCOONS,

pazMYHBIX  UCTOYHHKAX
HTEPHETA), AHANM3UPOBATh UHGOPMALINIO PA3THYHBIX BHIAOB U POpM

HHSI, KPUTHYECKH OLEHUBATE eé AOCTOBEPHOCTL u
PEIMBOCTD;
YIUpoBarTh 3a0POChl U NPHMEHATE pa3nuylible METOAbLI IIPH MOUCKE M
HhOPMALIHH, J1s1  BBINONHEHMS]  y4yeOHbIx  3agau
HOTO THUIA;

DPETATh  ONBIT MCHOMB30OBAHAA  MHQOPMALMOHHO-KOMMYHHKATUBHBIX

(

I HeobxoauMOi

¥ U DAZIHYHBLIX NOHCKOBLIX CHCTEM;

TOATENLHO  BLIOWUPAaTE  OMTUMATLHYID  OPMY  [PEACTABICHHS
U (CxeMbl, TpapUKH, TUarpaMMbl, TAGIWIbL, PUCYHKH U ApYIUe);

30BaTh HayYHbI s3BIK B KadecTBe CpeactTBa Ipu paboTe ¢
4 undopmauuell: nNpUMeHSTH MeXmpeaMeTHele (du3MUecKHe U

HeCKHe)3HaKHLiCMMBOHBL(bopM}vuﬂ,366peBHaTypr1uﬂweHKnaTypy;

pEL30BATE 31AKOBO-CUMBOJIHUECKWE CpCacCTBa HArnAIHOCTH.

KoMNyHHKaTHBHbIE YHHBEPCAJIbABIE yueOHbie el CTRHUS:
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AUCKYyCd
OTHOCHT

BLIK
I

h

[ogyuey
XUMUYe
U3yuaem
no pesy,

Per

CaM
AdCATCIIET

HeQOX 0T
BbITIONHE

ybdperty
BELLECTR

ocy
caMoole

1
i

1$#BaTh BOMPOCH! MO CYUISCTBY 00CY K IdeMOH TeMbI B XOJe THANora U/ uiu

HH, BBICKA3pIBATL HlleH, GOPMYNTHPOBATE CBOH MpeANTOKEHHS

GTEHO BBITIOJHCHUA MPEAJIOKEHHON 3a]a4H;

YHaTh € Ope3eNTauMed Pe3ynbTaToB MO3HABATEILION AeATCIbHOCTH,
bIX CAMOCTOATETLHO WIIH COBMECTHO CO CBEPCTHUKAMM NIPH BAIMOTHEHHH
(OF0 SKCTICPUMEHTd, TIPAKTHYECKOU paloThbl MO UCCIeAOBAHUIO CBOWCTB
BEILECTB, peanu3aluyl yueOHOro npoekrta,  (opMyUpOBaTh BbLIBOIb!

X
lTaTaM TIpOBEACHHBIX HCCNEIOBAHUE TYTEM COMIAcOBaHUA MO3ZMUHH B
xoae ob¢

;-

AJICHUS 4 oOMeHa MHEeHUSIMU.

Yy

Y/IATHBHbIE YHHBEPCAJILHBIE ydedHple ZeHCTBUA:

QCTOATCIIBHO  1IAlIHPOBATh M OCYIUECTBIATE CBOO  [103HABATEILHYIO
PCTE, OMpENensiae € LENH M 3a1a4d, KOHTPOJIMPOBATH H TI0 Mepe
MOCTH  KOPPCKTUPOBaThL MpenIaracMblid  alropuTM  JeACTBMHA  pn
MM y4eOHbIX M HCCIeNOBATENbCKMX 3ajay, BeIOMpaTh HauGonee
HbIH CTOCO0 UX pellleHus ¢ y4ETOM [OYYEHHMsS HOBBIX 3HAHHU O

AK N XHMHWYECKHWX peaklHax;

H

HICCTBITATE CaMOKOHTPROJIb OCATCIIEBHOCTH HA OCHOBE CamM0OaHalluza M
'3 WM

o mony

AMETHBIE PE3YJIBTATDI

[MCTHDLIE PC3YLTATH OCBOCHHMA TPOrPAMMBI MO XUMUM HA YUITYGIEHHOM
L YPOBHE CpejtHero o01iero obpa3oBaHUs BKJOUAIT Clenuhuueckue
Oro MnpeaMeTa « XUMUS» Hay4HEIE 3HAHUS, YMEHHS U CIOCOOBI ACHCTBUI
JUI0, UHTEPIIPETALMHN U NPeoOpa3oOBAHUIO 3HAHWH, BUABL AEATENBHOCTH
IEHHIO HOBOT'O 3HAHMS W IIPUMEHEHHUIO 3HAHUN B pa3MuHbLIX YYeOHBIX

CATyaluiX, a TAKXKe B PeANbHBIX KHU3HEHHBIX CUTYALUSIX, CBA3AHHLIX ¢ XUMUci. B
nporpaMmMe 110 XHMHUHW  [PeIMCTHBIE PEe3YIBTATHl [PEACTABASHLI MO  rojgam
U3YIEHHUH,

10 KPTACC

[MpddMeTHble  pe3y.nTaThl  0CBOeHMS  Kypca  «OpraHuycckas — XudMus»
OTpaXKaroTg

c(hopMUPOBAHHOCTL NPEJCTABICHUN: O MeCTe Y 3HAYEHHH OpPraHHYecKol
XMMHH B} LHCTEME €CTCCTBEHHBIX HayK U €€ pony B o0ecrnedeHHH yCTOHUUBOro
Pa3sBUTHS HEITOBEUECTBA B PELIEHUU I1IPOOJIEM 3KOJIOTHYECKOM, SHEPreTHYeCKol 1




MULLEBOMN
HOBbIX

NPUPOIO
4ENOBEKA

0€3011aCHOCTU, B Pa3BUTUH MEAHMLMHBI, CO3JaHUW HOBBLIX MaTepUallos,
UCTOYHHUKOB JHEpruu,
OJIb30BaHH4, B (POPMHUPOBAHUM MUPOBO33PEHMS U OOIUEH KyJbTYphl

B obecneueHnu PAlHOHANLHOTO

a TakKXe DBKONOTM4eCKd OOOCHOBAHHOTO OTHOILUEHUS K CBOEMY
U MMPUPOLHON Cpelie;
HUe  CUCTEMON  XUMHYECKWX  3HaHWHM, KoTopas  BKJ/IOYAceT:

[1araroliue MMoHATHS — XMMHUYECKHRA IEMEHT, atoM, s IPO W JEKTPOHHAA

rpymnna,
CKCJICTH
onTnyec

ACHTE b

I

aToma, Ss-, p-, d-aTOMHble OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
aroma, rubpuansauus aTtoMHbeIX opbutaled,
CTh, DAEKTPOCTPULATENIBHOCTD, CTENEHb OKUCACHWSA, XUMHUYECKas CBA3D,

HOH, MOJICKYMA,

JApHas Macca, MOJSPHBIH 00BEM, yriepoaHblil CKENET, PYHKUMOHANLHAS

paaukan, crpykrypHbele (opMynsl  (pa3BEpHyTbie, COKpallEHHEIE,

]E), H30MEepUsa  CTPYKTYpHad HW  IpOCTPaHCTBCHHASA (FEOMGTpH'—[eCKaH,

A1), HM30MEPbi, I'OMOJIOTMYECKHH psia, TOMOJIOTH,
M a30TCOAEp/Kallie OpraHUUeCKHe COSIMHEHHUS, MOHOMED, MOJIMMED,

YTrIeBoa0pOIs,

0€ 3BE€HO, BLICOKOMOJIEKYIIIPHBIE 3aKOHBI
teckuit 3akon M. M. MenneneeBa, Teopust CTPOEHHsI OpPraHUUeCKUX
. M. Bytneposa, 3aK0H COXpaHeHHsl MACCHI BEIIECTB, 3aKOH COXPaHEHH
LIEHHS DJHEPrHH NOpv XUMHUUECKHUX PeaklHgax), 3aKOHOMEpPHOCTH,
eCKMI SI3BIK XUMWM, MUPORO3IIPEHUECKHE 3HAHUA, NeKaiide B OCHOBC
sl IPUMHHHOCTY M CUCTEMHOCTH XUMHWHYECKHX SIBJICHUN; ITPEeICTaB/ICHNA

IMax XHMHYCCKHX peaKuHﬁ, TePMOJHHAMHAHECCKMX H KHHCTHYCCKUX

COCIHHCHHUA; TCOPHH,

PHOCTAX MX NPOTEKAHHSA, O B3aMMHOM BJIMAHUM aTOMOB M IPYMI aTOMOB
jax (MHAYKTHBHDBI U Me30MepHbIH 3(pekthl, opreHTanTs [ 1 11 pona);
juecKie CBEACHMA O CBONCTBAxX, COCTaBe, MOMydeHUH H Oe3011aCHOM
BaHWY BaXHERIMX OpraHudecknx BellecTB B ObITy ¥ NPaKTUYECKOH

BPCTH HEIIOBCKA, O6].[IHX HayYHBIX ITPUHIIHTIAX XUMHYECKOID

NPOU3BO
VCTAHAB]

OIHCaH Y

C(b(grm

TBA (Ha NPUMepe MPOU3BOJACTBA MeTaHoIa, NepepaboTkn HedTH);
HPOBAHHOCTb YMEHMIl: BBISBIATE XapaxTePHBIE [IPU3HAKH TMOHATHH,
HBATE WX B3AMMOCBS3b, MCMONB30OBATE COOTBETCTBYIOIINE MOHATHI 11pH
COCTaBa, CTPOEHMS ¥ CBOUCTB OpraHu4ecKux coeIUHEeHUH;

UcIy
CTPYKTYP
BCLLECTR;

cod
OKHCITUTE
3NIEKTPOH
COCTaBI¢

C(b()I

MUPOBAHHOCTH YMEHUH:
Jb30BATH XUMHUYECKYK) CHUMBOJIMKY JUIA COCTABICHNS MOJICKYRAPHBIX U
1BIX (pa3BEPHYTHIX, COKPAIIEHHBIX H CKeTIETHBIX) HOPMYJT OPraHH4eCcKuX

THBNITL YPABHEHU XUMUYECKAX PEaKIMi U PacKpBIBAThH KX CYUIHOCTH:

[ILHO-BOCCTAHOBUTEJIBHBIX peaKLlHﬁ [IoCpEeacTBOM COCTABIICHHHA

Horo OaflaHca 3THX  PeakIvil, peakuuid HOHHOTO obMeHa TMYTEM

15 ¥X TIONHBIX U COKPAILEHHBIX HOHHBIX ypPaBHEHHH,
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FaBJIMBATh MOJENH MOJCKYN OPranMYecKUX BELIECTB Ul WILTIOCTpalky
CKOI'0 U MPOCTPAHCTBEHHOIO CTPOEHUS;

HPOBAHHOCTH YMEHHUH: YCTAHABIMBATh NMPUHAMICKHOCTH U3YYEHHBIX
PKUX  BEIIECTB 10 HMX COCTABY U CTPOCHHIO K ONpeaeEHHOMY
YIS COSNUHCHHH, 10 CUCTCMAaTHUYECKOH
Type (IUPAC) n npuBoauTh TpUBUAnbHEIE HA3BAHMA s OTACNBHBIX

JaBaTh MM Ha3BaHUWA
TeJlel OPraHUYEeCKUX BeuwCTB(aTMneH,aueTHneH,TonyOH,rﬂwuepHH,
Konb, (eHoN, (QopMaNbAerui, aueTanbIeryuj, aLeTOH, MYypaBbHHAaA
YKCYCHad KHCITOTA, CTCapHHORBAasd, ONeHHOBAA, MAJIbBMUTHHOBAA KHCIOTHI,
NTAHHH, MansTo3da, (PYKTO3a, aHWINH, JHBHHHI, H30TIPEH, XJIOPOIPEH,
ipyrue);

MHPOBaHHOCTE YMEHWUS OIIpEACIIATh
EKHMX COCOUHEHUHAX (_KOBaJTeHTHaH M HOHHAasA CBA3bL, O- H T-CRA3bL,

BHJ XUMMWYECKOH CBA3H B

fu1 cBsi3b);

MUPOBAHHOCTL YMEHUS HPUMCHATH 1IOJOKEHKS TEOPUH CTPOSHUS
KX BewiecTB A. M. byTinepopa nis oObICHEeHUS 3aBUCUMOCTH CBOMCTR
T UX COCTaBa U CTPOEHMS,

YMEHHH  XapaKTepu30BaTh
He MU XMUMHYECKUE CBOWCTBA TUINMUYHBIX IMPEACTAaBUATENEH PA3IMYHBIX
FAaHWUYECKUX BELUIECTB: AJIKAHOB, IUKIIOAIIKAHORB, AJIKEHOB, Aj1Ka/IMeHOB,

KETONOB,

MHPOBAHHOCTH cOCTaR, CTPOCHME,

ApOMAaTHYECKUX  YINIeBOJOPOOB,
IX KUCIIOT, TIPOCTBIX U CIOMKHbLIX 3(UPOB, KUPOB, HUTPOCOECANHEHUN K

CIIMPTOB, a/IbJACTHIAOB,

AMWHOKHCIIOT, O€NKOB, YrieBoJoB (MOHO-, JM- KU MNOAWUCAxXapHIOB),

OBaThb FMEHETHHCCKYIO CBA3L MEKIY HHUMH YPaBHCHUAMH

BYHOUIHX XHMHYECKHX pCaKL[Hﬁ C HCIIONB30BaHHEM CIPYKTYPHbIX

AMUPOBAHHOCTE YMCEHUA MOATBEPRKIATE HA KOHKPETHRIX IpUMepax

BABHCHUMOCTH peaKLlHOHHOﬁ CTIOCOOHOCTH OpraHHYCCKHUX COeJIHHEHUH OT
U TUIIA KOBAJICHTHOW CBSIZH (G- H E-CBHBH), B32MMHOI'O BIHAHHUA aTOMOB
[OMOE B MOJICKYJTAX

C-Cb(l}]MHpOBaHHOCTB YMCHUA XapaKTePpU30BaTh UCTOUHMKH YTTIEBOIOPOAHOTO

{
[IPAKTH¢
cho

CLIPBSA  {§
2
/]
MeTojnax

(peanbHON

ctop
MBICITHTE

e()Th, TPUPOAHEIH ra3, yroik), CHOCOObl ero mnepepaboTku U

KO€ MpUMEHEeHUe NTPOIYKTOB nepepadoTKHU;
MUPOBAHHOCTL BJIAAEHHMS CHCTEMOH 3HAHWHA O €CTECTREHHO-HayHIbIX

JO3HAHUA — HEIGIIH)I[GHMH, HU3MEPEHHUH, MOJCAVPOBAHUH, BKCOCPHMCHTES

H MBICHSHHOM) H YMCEHHA NPUMCHATE 3TH 3HAHUA,

MHPOBAHHOCTE YMEHWUA MPUMCHATh OCHOBHbDIC OrepalnH

pHOU  JedaTenbHOCT — aHAW3 M CHUHTE3, CpaBHeHue, oboliuenue,




TH3aUHK), BBIABICHKUEC TTPUYHHHO-CIENCTBEHHEIX cBAZCH — A8 H3YUCHKA

BEUIECTR U XMMHUYECKMX PEaKL Ui,

PMUPORAHHOCTh YMCHWH: BBISBNATH B3AUMOCBS3b XMMHUYECKHX 3HAHHUH C
MU M [IPECTABACHUAMU APYTUX €CTeCTBEHHO-HAyUHBIX MPEAMETOB A1
CO3HAHHOTO [OHMMaHUg CYLUIHOCTH MaTepUanbHOIO €lMHCTBA MHpa,
DBATH CHCTEMHBIC 3HAHHS IO OPraHHYECKOH XMMUM ANs OObICHEHUA H
IPOBAHWS SIBICHUH, UMEIOILMX eCTeCTBEHHO-HAYYHYIO IPUPOLY;

PMUPOBAHHOCTE  YM@HWH: TIPOBOAUTL pacdéTbl [0 XUMHYECKHM

qM M VPDABHCHHAM XHUMHHCCKHX peammﬁ C UCITOJIB30RBAIMEM (])HT%HLICCKI/IX

(Macca, 00BEM Tra30B, KOJMYECTBO BEIIECTBA),
C KOJIMYECTBEHIION CTOPOHBI: PACYETHI N0 HAXOXKJEHHIO XHMHHYECKOH
I BEIIECTBA 10 W3BECTHLIM MACCOBBIM JOJBSIM XHMMHUUECKUX 3IEMEHTOB,
M CTOpPAHUSA, TEIOTHOCTH ra3000pa3HbIX BEIIEeCTB;

PMUPOBAHHOCTE YMEHHI: MPOTHO3MPOBATH, aHAIM3KPOBATh U OLECHNBATD
LHHUH 0e3011aCHOCTH  MOCAENCTBHA  OLITOBOW M

CBSA3aHHOW ¢

XapakTCPU3YIOUINX

3KOJIOTHYECKOA
ICTREHHOW  JCATEJNBHOCTH  HENOBeKa, nepepaboTKoN
MCIIOIB30BATH NOJNYYEHHBIE 3HAHUS AT MPUHATUSA MPAMOTHBIX PelICHHH
B CUTYaUHUsIX, CBAZAHHBIX C XUMUEN,

PMHUPOBAHITOCTD },-"MGHHﬁZ CaMOCTOATENIBHO INaHWPOBATL W MPOBOOAHTH

XUMHUY
BEULECT
KUCIOp
33144
be3ona
dopmy
pe3yib

g
[ JlesTCIILHOCTH B 1IeJIsIX COXpalleRusi CBOErO 3/0POBhs, OKPYKAOLIeH

cC
TPYI0R
npupoa
0Q
onpene
aH
NPOMBI

)
3
(]

]
[

i

XUMHYG
nurepa;
aHanu?

(
r
¢
g

B COOTH

Ui SKcnepumedT (MOJNyYeHHE W HW3yYEHHE CBOUCTB OpraHHYeCKUX

KAYCCTBEHHEIE H

pEeaKlUN YIJIeBOJAOPOAOB Pa3jIMUHBIX  KJIacCOB
COJACPKALMX OPraHUYECKHX BEILIECTB, PEIICHUE IKCTEPHMEHTAIIbHbIX
) PACMO3HABAHUIO OPTraHHYECKUX BEUIECTB) C COOMOACHHEM TMpaBHIl
oro obpalenus ¢ BelleCTBaMi W IabopaTopHBIM 0OOpYIOBaHHEM,
poBaTh 1eNb MCCIEJOBAHUS, TIPEJACTABIATH B Pa3NuIHON  (opme
Tbl SKCIEPUMEHTA, AHASTU3UPOBATb ¥ OLEHWBATE MX J1OCTOBEPHOCTD,
PMHUPOBAHHOCTh YMEHUN:

U1H0,1aTs [MpaBUia 3KOJIOTHYECKH lleﬂeCOO6pa3HOFO NOBCIICHHA B 6bITy H

Oif Cpebl U TOCTUKEHMS €€ YCTONYHBOTO Pa3sBUTH;
3HABATE OMACHOCTb TOKCHYECKOrO MJEUCTBUS HA JKWBBIE OpPIAaHHU3MBI

PEHHBIX OPraHUYeCKUX BEILECTB, MOHUMAs CMBICI TOKA3aTeNs ITIK;

ITH3UPOBATh ueﬂeCOOGpaBHOCTB NPUMEHCHHA OpPraHH4YeCcKnX BCUIECTB B
JEHHOCTH Y B 65!'[“_\_*’ C TOUKH 3PECHUA COOTHOLICHHA PHCK-[1ONTB34A,

chdpMUPOBAHHOCTL  YMCHHMIA: OCYLUECTBAATE LENEHANPABICHHBIR  OUCK

Ko} HHMOPMALIMK B PA3IAUHBIX HCTOUHUKAX (HayuHad ¥ y4eOHO-HaydHas
/pa, cpejcTBa MaccoBol uudopMaunn, HaTepHeT U Apyrue), KpUTHUECKH
bOBAaTh XUMUYECKYIO MH(OPMALIMIO, [lepepadaThiBaTh €€ U UCIIOJIL30BATh
TCTBHH ¢ NOCTABICHHOK yueDHOH 3aaaueh.




1T KJACC

IlpdnmeTnote pesyabtatel ocBoenus Kypca «O0mas u weopranuueckas
XUMUSN [ TPAKAIOT;

CPPPMUPOBAHHOCTD NPCACTAB/IEHUIT: O MaTepuankHOM equHCTRe MHpa,
3UKOHOMQPDHOCTAX M TIO3HABAEMOCTH SBICHHI IIPHPOALI, O MECTE WU 3HAYEHWUU
XUMHH BICUCTEME eCTeCTBEHHBIX HayK ¥ e€ ponu B obecneuequy YCTOWYUBOIO
PA3BUTHR] B pemieHud npobiem SKOJIOTHYECKOH, JHEePreTuvyeckod u MUIIeBoil
Gesomachpery, g Pa3sBUTUH MEHULUMHBI, CO3JAHMU HOBBLX MatepUasioB, HOBBIX
HCTOYHHKMOB 3HEPIUH, B obecrededuy PalUOHATEHOTO NPUPOAOIOIL30BAHUS, B
Gopmupopanuu MUPpOBO33PCHUA W obulei KYJILTYPBI 4E€NOBEKa, a Takxe
OKOJIOTHHECKM OOOCHOBAHHOIO OTHOLICHUS K CBOEMY 3J0POBBIO U TIPUPOAHOIL
cpee;

BIGEHUE  CUCTEMOH  XUMHYECKUX 3HAHWMA,  KOTOpas  BKIOYAET:
OCHOBONONAraloUIne LOHATUS — XUMHYECKUH DJICMEHT, aToM, $Ap0 aroma,
M30TONBI bIIEKTPOHHAS 000N0UKa aTOMa, §-, p~, d-aToMHBIe OpOUTANIN, OCIIOBHOE U
BO30YKAEHHOE COCTOSHUA atoMa, TUOPUH3AUNUS ATOMHBIX opOuTanei, wvow,
MOJIEKYA]  BAJIEHTHOCTD, HICKTPOOTPUIIATEILHOCTD,  CTeNeHb  OKHUCHCHHS,
XUMHYCCKRs  CBA3b  (KOBalCHTHAs, HOHHas, MeTalnveckas, BOOOPOAHAs),
Kpuctannyyeckas pelérka, XUMHYecKkas peaKkuus, paciBOp, BJIEKTPONUTSI,
HEONCKTPATUTE],  3NEeKTPOIUTHYeCKas AMCCOLMALMS, CTENeHb AMCCOLUMAaly,
BONOPOIHRIN 1OKa3aTeNlb, OKUCITUTEN, BOCCTAHOBUTE!Nb, TEINOBOH a3hdexr
XUMHUICCKOH PEaKIMU, CKOPOCTh XHMHUIECKOM Peaklmu, XHMHYECKOe paBHOBECUE,
TEOPUH W [3aKO01bl (TEOPHSs INEKTPOITHTHYECKOH AUCCOUMAINUA, MMEPHOIUYECKHIT
sakon JLMl Men ageneesa, 3akon COXPAHCHUS MACCHI BEILECTB, 3aKOR COXPAHEHUS U
NPEBPALLGHNS SHEPTUU MPH XUMUYECKHX peaKlsX, 3aKoH MOCTOSHCTBA CcoCTaBa
BELICCTB, | RAKOH JICHCTBYIOIIMX MACC), 3aKOHOMEPHOCTH, CHMBOTUUECKU A1hiK
XUMWH, | MUPOBO33PEHYCCKUE  3HAHHSA, JIekKallie B  OCHOBE  MORMMAaHUS
IIPUMMHHOATH N CUCTEMHOCTH  XMMHUYECKUX ABICHUY;  COBPEeMEHHbIE
MPEACTABNSHHS O CTPOCHUM BELIECTBA HA ATOMHOM, HOHHO-MOIIEKY/ISIPHOM W
HaAMOJICKWIIPDHOM  YPOBHSX; TNPEICTABIEHHS O MeXaHu3MaX XUMHUECKNX
PeakuH#, | | TEPMOOMHAMUYECKMX M KHHETHUECKHX 3aKOHOMEPHOCTAX  MX
MPOTCKAHMY, O XUMHYECKOM paBHOBECHH, PACTBOpaxX H JUCIIEPCHBIX CHCTEMAaXx:
dbaxtosorupeckue ceeseHus o CBOWCTBAX, COCTaBe, MONYYEHUH H OE30MacHOM
HCIIONB30BIHNMU BAKHEUIIMX HEOPraHUYECKUX BEUIECTB B OBITY U MpakTUYECKO#
ACATCILHOQTH  YesoBeKa,  OOIIMX — HaydHBIX NPUHLIMAAX  XHMHYECKOTo
npor3BoA¢{Ba;

ChOPMUPOBAHHOCTL YMEHHH: BBIBISATH XapaKTepHble TPU3HAKM [TOHSTHH,
YCTaHaBITUHAT UX B3AMUMOCBS3L, UCIOJL30BATE COOTBETCTBYIOIUME TOHATUS MPH
OMACAHNM HCOPTAHHYECKUX BEILECTR U HX 1IPeBPaLLEHHIA;

™
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DPMHPOBAHHOCTE YMEHWSA HCIIOIB30BATE XMMHUECKYIO CUMBOJIMKY sl
ehus  Qopmyn  BellecTB M ypaBHeHMM  XWMHYECKHX — peakuui,
Muyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHWS OTieIbHbIX
2
DPMUPOBAHHOCTE YMEHUS OIpe/ieIITh BalleHTHOCTb U CTelleHb OKUCICHUS
ckux 3neMeHTOB B COSAMHEHUSX, BUJI XUMHUECcKOH CBA3U (KOBaJICHTHaf,
METaNIMYEeCcKas, BOJIOPOJHAd), TUI KPUCTAIIMYECKOW  peléTKN
HOro BEILIEeCTBa;

DPMUPOBAHHOCTE YMEHUS OOBACHATH 3aBUCHMOCTB CBOWCTB BELUECTB OT
ipuYecKol CBA3M M THIA KPUCTAJNIMUECKOH peléTky, OOMEHHbIH U
{akLenTopHEIN MeXaHU3Mbl 0Opa30BaHUs KOBAIEHTHOMH CBA3H;
MUPOBaHHOCTb ~ YMEHMH:  KJIACCU(HULMPOBATh:  HEOPraHWYECKUE
3 o uX cocTaBy, XUMHUeCKUe peakliy [0 pPasIuHHLIM DPU3HAKaM (YHCITY
/ pearupylolldx BCLISCTB, TCIIOBOMY 2P(EKTY peakiuh, W3IMEHEHHIO
i{ OKMCIEHMsS 3JI€MEHTOB, OOPATUMOCTH, YYaCTHI KaTanusaropa H
| fcamocTosTenLHO BLIGHPATEL OCHOBAHKS W KPUTEPHU /1 KnaccupUKauny

f1X BEIIECTB M XMMHUYECKUX PeaKIUi;

PPMUPOBAHHOCTL YMCHHS PAaCKPhIBATH CMbICTT NepHoaudeckoro zakoHa /[l
(fi1eeBa U JEMOHCTPUPOBATD €ro CUCTEMATH3UPYIOLLYIO, OOBICHHTENbHYO
O THYECKYO QYHKIIMN;

DPMUPOBAHHOCTh YMEHMI: XapakTepH30BaTh JJIEKTPOHHOE CTPOeHUe
U WOHOB XMMHYECKHUX JJIEMEHTOB I1epBOrO—HeTBEPTOrO IEePHOA0B
nHeckod  cuctemnl  JILM. MeHneneeBa,  MCITONB3ys  [OHATHSA
THYECKHE YPOBHUY, «IHEPreTHUYECKUE HOAYPOBHH», «S-, p-, d-aTomubie
#», «OCHOBHOE€ M BO30YKAEHHOC DJHEPreTUYECKHE COCTOSHHA &roMay;
Y6 3aKOHOMEPHOCTH U3MEHEHMsI CBOHCTB XUMMYECKMX 3JIEMEHTOB M HUX
Huit no wepwomam w rpymmam [lepuomuseckoii cucrtembr JI L

[\”ICH,DCI]KET.‘-B&, BAIMEHTHLIC BO3IMOMAKHOCTH ATOMOB 3JIEMEHTOB HA OCHORE CTPOCHUA

UX JJeK]

cd
X UMUUC
CYLLECTE
MOMOIITH

ch
BOCCTAH
ITUX PE
coxpalils
KOMITIE]

[POHHbIX 060.1'[0‘-[8]{;

DPMHPOBAHHOCTD yMeII[/IﬁI XapaKTepuioBaTh (OHHCbIBaT‘B) 06111,1/18
PEHC CBOMCTBA BCUHIECTB Pa3THYHbIX KJ1accoB, oA TBEPKIATH
}@BAHNEe TeHeTHYECKOH CBH3U MEXKAY HEOPraHWYeCKUMH BCUICCTBAMH C
p ypaBHCHHﬁ COOTBETCTBYIOLIMX XHMHYESCKUX pea}(uﬂﬁ;

MHPOBAHIIOCTh  YMEHHSI PAcKphiBaTh  CYLIHOCTB:  OKHCIMTENBLIIO-
NTENBLHBIX PEaKIHil MOCPEACTBOM COCTABICHUS 3NIEKTPOHHOTO OasaHca
LMH; peakuuil MoHHOro oOMEHa TNyTEM COCTABIICHUS HX MMOJHBIX H
SHHBIX  WOHHMBIX  ypaBHewud;  peakuuit  rUApoiW3a;  peaKUWH
foo0pasoBaHus (11a IpUMEpe TMAPOKCOKOMIUIEKCOB IIMHKA U alllOMUHUS);
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VMEHHUSL  OOBSICHITS
KUX peakuui ¢ y4€TOM MX SHEPreTHHecKUX XapakTepUCTHK, XapakTep

PMHPOBaHHOCTE 3aKOHOMEPHOCTH  IPOTEKAHUS
s CKOPOCTH XHWMHYECKOH peaklWu B 3aBHCHMOCTH OT paziduHbIX
B, 4 TAKKE XapaKTep CMELIeHUS XHMUUYECKOro PAaBHOBECHS MO BAUSAHUEM
po3aeicTBUl (npuHuun Jle lllatense);

PMHUPOBAHHOCTL ~ YMEHMSA XUMHUYECKHE  peaKllny,
B OCHOBE INPOMBIIITIEHHOFO NOJYYEHUS CEpPHOH KHCIIOTHI, aMMHakKa,

XapaKTCpHU30BATE

obue
NpUMeEH

3pCHHA C

cd
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q
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cdiq
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4

P
L6'bHCH€HHH XAMUYECKUX SABJICHUH,

dydYHblC MNPHHIWIIBEI XUMHUYECKUX TIPOHU3BOJICTE; LLGHGCOOGpElBHOCTI;
WA HCOPraHHWYCCKUX BEWECTB B INPOMBILUICHHOCTH H B 6bIT}f C TOYKH
POTHOLICHAS pPHCK-IIONE34,

PMUPDOBEGHHOCTL BJIaACHKUA CHCTEMON 3HAaHMH © MeToaax HayY4HOI'o

B sBJICHUHA npupoaber - HaGH}Oﬂ,eHHe, H3MCPCHHE, MOJCIUpPOBaHHUC,

1eHT (peallbHbIM W MLICJICHHBIN), HCTIONB3YEMbIX B €CTECTBEHHbIX HayKax,
HMCHSTE 3TH 3HAHMWS DU FKCIEPUMEHTAIIBHOM HCCIIEI0BAHUM BEILECTR
HMEIOUIUX MEeCTO B TNIPUPOJE,
PCKOM NeATENbHOCTH Y€JIOBEKA H B MOBCEIHEBHOM KH3HH;
PMWPORAHHOCTL YMEHMS BBUSIBJIATH B3aUMOCBSA3b XUMHYECKUX 3MAHURA C
MU U [IpeCTaBNeHUAMN JPYTUX €CTECTBEHHO-HayUYHbIX NPeIMeTOB i
D3HAHHOIO MOHUMAHHA MATepPUANLIIOrO €MHCTBA MUPA;
YMEHHUS TIPOBOAUTH pacudtbl: ¢ HCIONb30BAHAEM
«MaccoBas JIoJs BellecTBa B PacTBOPE» W «MONAPHas KOHLEHTPALHUA»,
PIIIeCTBA MIHM 00BEMA ra3a IO U3RECTHOMY KOIMYECTBY BEILECTBA, Macce
EMY OJHOTO U3 YUACTBYIOHIMX B PEAKIIMHM BEIECTR; TellioBoro >¢gupexra
3HaUeliusg BOAOPOAHOIO NoKaszarellss pPacTBOPOB KUCIOT M IUENOYed C
i CTENeHbIO AUCColMatni; macchl (00bEMa, KOJMYEeCTBa BELICCTBA)

NpoAyKT§ peaKLMUH, €ClIM OJHO M3 MCXOAHBIX BEIIECTB AdHO B BWJC PacTBOpa C

onpeac
(umeeT
ra3zos;

P HHOMK MAacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA MIIM JaHO B H30BITKE
IpYMMECH), IOJIM BbIXOJA TIPOJAYKTa peaxilud; OOBEMHBIX OTHOIHEHUA

cPdpMUPOBAHHOCTE YMEHHH: CaMOCTOATENLHO TUIAHHPOBATL W TPOBO/INTh

XHMHYeQ]
NOATBEP]
Sl SHIN
Pa3IUUHI

RaCTBOpOB  BEICCTE  ©  MOMOUILIO  MHAWKATOPOR,

KM SKCTIEpUMeEHT  (mpoBelleHWe  peakuudl  HoHHOro  obmena,

[(ICHHWE KQUCCTBECHHOIO COCTABA HCOPTaHWYECKHX BEIICCTB, OlpeleNeHue
U3YHCHHE BJHIHHA

X (AKTOPOB Ha  CKOpPOCTh  XMMMYECKOW  peakildd, pelIeHHe

IKCTIEPH
cobmo g
000PY ¢
pazInyl

D)

AOCTORE]

leHTaHBHBIX

3ajady no  reMaM «Metambl» U «Hemeramnwl») ¢

veM TipaBuy Ge30MacHoro 00pauleHus ¢ BellecTRaMH 1 nabopaTopHbim

parreM, (OpPMYNUpPOBATH 1edb  MCCIENOBaHMs, [PENICTABMATE B

i popme pe3ynpTaThl DKCNEPUMEHTa, aHAIU3UPOBaTh U OlICHMBATH MX

1HOCTD,




chOPMIPOBAHHOCTEL yMeElHil: COOMIONATH NPABUIA MOJIB30BAHMS XHMUUECKOI
nocynol| [u  maboparopubiM  oGopyoBaHueM, oOpalIeHHS € BELIECTBAMU B
COOTBETGYBMM ¢ HHCTPYKUHUSMM MO BLIMOTHEHHIO TabOparOpHbIX XHUMHYECKUX
OILITOB, | [3KOJOTHYECKK Lenecoodpa3Horo NoBeieHWS B ORITY M TPYJIOBOH
JACATENLHPCTH B LENAX COXPAHEHUS CBOETO 3[I0POBBS, OKPYKAIOIIEH MPUPONHOM’
cpeabl v]
TOKCHYCCKOTO NEHCTBUS HA JKMBLIE OPraHW3MBbl ONpeneNEHHBIX HEOPraHuyYeCcKnX
BenecTs| fronnvas empicn nokaszatens [1J1K;

chalfMUPOBAHHOCTE YMEHMH: OCYLECTBIATH lleJeHaNPapIeHHbl  [TOUCK
XxuMuuecqol MH(popMaLK B Pa3IMYHEIX UCTOYHUKAX (HayuHas U y4eOHO-Hay4yHas
IUTEPATYPa, CpelcTBa MaccoBol uHpopmauu, MHTepHET U ApyTUE), KPUTUHECKH

JOCTHKEHUS ¢& yCTOEHHBOFO pPa3BHTHA, OCO3HABATE OHACHOCTDL
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