MUHUCTEPCTBO IMNPOCBEIEHUA POCCUUCKON ®EJEPALIMA

MunucTtepcTBOo npocseieHus U Hayku Kabdapauno-bankapckoi

Pecny0iimku

AamuHuCcTpanus YereMcKkoro MyHUIUNAJIbHOTO PailoHa

MKOY COUI c.n.Huxanii Yerem

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens HIMO 3am.qupekropa no BP JupekTop
Mankaposa P.1. beuenosa A.A. Cap0amieB A.M.

[Tpuka3z Ne ot «28» 08 2023

T.

ITpuka3 Ne ot «28» 08 2023  IIpuka3z Ne ot «28» 08 2023

r. T.

oMl

PABOYAS [TPOTPAMMA
(ID 3282071)

Mopanucax: Capbales AxvaT
Myctadaesny

DN: C=RU, OU=[upekTop,
O=MKQY COLW c.n.HmwkHuin Yerem,
CN=Cap6aLues AxmaT
Mycradaesuy, E=nnchegem@mail.ru
OcHoBaHwe: 5 noATBEPKAal 3TOT
[OKYMEHT CBOel yaoCTOBepsitoLLeit
noanucbio

MecTtononoxeHue: MecTo
noanucaHua

[ata: 2023-09-24 07:48:00

Foxit Reader Bepcus: 9.7.2

y4eOHOro npeamera « XuMus. Yr.1y0JIeHHbIA YPOBEHb»

115t ooygaromuxes 10 —11 kiaccon

c.n. Huwxanii Yerem 2023



HNOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeIHEro olmiero oOpa3oBaHHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON IporpaMMbl CpEIHEero o011ero
oopazoBanusa(POIl COO), npencraBieHHbx B DepepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM ctanaapre COO, c¢ yu€rom KoHuenmuu mnpenoiaBaHus
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzaiusx Poccuiickoi
Qenepalvy, peaNM3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TonokeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuo a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YpOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBanus ywammuxcs 10-11  xmaccos.
N3yyenne mpeamera, peammsyemMoe B YCIOBUAX U (epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh Oo0HEe00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
azanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKKe IS
OpOAOJKEHUsT OOy4YEeHHs] B OpraHM3alusax Npo(ecCHOHANIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme mno XuMHM Ha3HaueHUE TMpeaMeTa «XUMHUS» MOIdydaeT
NOJPOOHYI0 ~ MHTEPIPETAIMI0 B  COOTBETCTBUM C  OCHOBOTOJIATarOIIUMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaToB OOy4YeHHs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCS CJEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOi IO
XUMUU QYHKIIAN:

o uHPOPMAIIMOHHO-METOAMYECKAs, pealu3alysi KOTOpOl oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas pea1ycMaTpUBaEeT
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3Yy4YeHHUs y4eOHOro marepualia, KOJTUYECTBEHHBIX U Ka4eCTBEHHBIX €ro
XapaKTePUCTUK; MOAXOA0B K (DOPMUPOBAHUIO COJAEP’KATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax HWTOTOBOM arrecTald B (OpME €IUHOr0 TOCYJapCTBEHHOIO
HK3aMEHA M0 XUMHUH.

[Iporpamma asis yriyOnEHHOTO U3YUEHUS XUMUH:



e YCTAaHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJAEp)KaHHE, 00s3aTebHOE
JUISL W3Y4YEHUS B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JaéT NpHUMEpPHOE pachlpeierieHue y4yeOHOro BpeMEHH, PEKOMEH]IyEMOro
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e TMpeayiaraeT TMPUMEPHYIO TIOCIEIOBATEIBHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e N1a€T METOJMYECKYI0 MHTEPIPETALNIO LIEJeH U 3a/1a4 U3y4YeHHs IpeaMeTa
Ha yrayOJa€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHMs, COJEPKATEIbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIIHETO o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TAKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B IMPOrpaMMe MO XHUMHH TMPEaycMOTpeHa
NPEEMCTBEHHOCTh C OOy4YeHHEeM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENSIThCA B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiss 00yyeHusl.

B coorBercTBUM ¢ KoHuenTyaldbHbIMH TodoxeHusMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO O0YyYEHHS HAa YpPOBHE CPEIHEro o0Imero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YIIIYOJIEHHOTO U3Y4YEHUS HANpaBiI€H Ha peaqu3aiuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUUM  3TalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHUs B paMKaX U3Y4YEHUS CIHEUUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3alMAX CPEIHETO0 MPOodEecCHOHaATBLHOTO
oOpa3zoBaHus. B 53Toll CBsA3M u3ydeHHe MpeameTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMMYIIECTBEHHO HAa  pacllUpeHue U yriayOJeHue TEOpPEeTUYECKOW U
MPAKTUYECKON MOITOTOBKU 00YyJaronuxcsi, BEIOPABIINX OMPEASIEHHBIA MPOPUITH
0o0y4eHUs, B TOM YUCJI€ C IEPCTIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
o0Opa3oBaHus B OpraHuzainusx npodeccruonanbHoro oopasoanusi. Hapsay c atum,
B cBere TpeboBanuit ®I'OC COO Kk mjIaHUpyEeMbIM pe3yibTaTaM OCBOCHHSI
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTUPOBAHO TAaKXKE Ha pelIeHUue 3ajaad



BOCIIUTAHUS M COILMAJILHOTO Pa3BHTHs OOYyYarOIIMXCs, Ha (OPMHUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM palloHaNu3alui y4eOHOTro Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBistomuyMu MpeaMeTa «XUMUs» Ha YPOBHE YIITYOIEHHOTO HW3y4YCHHS
ABJISIIOTCSL  YIUIyOsn€HHbIe Kypchl — «Opranudeckass xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACP)KAaHUS STUX KYpCOB B MPOrpaMMe 1O XHMHU 32 OCHOBY
npusATel nonoxkenuss GI'OC COO o paznuuusax 0a30BOro M yriiyoJ€HHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpPraHWYECKass XHWMHS» COCTaBISIE€T COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucTeMa
3HAHWM TOJy4daeT OmpelelEHHOE TEOPETUUECKOe JIOMOJIHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIUI 00BEM  (PaKTOIOTHMUECKOTO
MaTepuana. Tak, Ha YrIyOJI€HHOM YpOBHE H3Yy4Y€HHUs MpeaAMeTra oOecredeHa
BO3MOXKHOCTh 3HAQUUTEIBHOTO YBEIWYEHUS OO0OBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIMHEHMM Ha OCHOBE PACIIMPEHMS] U YTIyOJeHus
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepMoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u llepuogmueckoii
CUCTEMBI ~ XMMHYECKHX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHWMUYECKas CBS3h
OOBSCHSACTCS C TOYKH 3PEHUS YHEPTEeTUICCKUX M3MEHEHUH Tpu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yuenue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEITIECTB.
B kypce opraHwdeckoil XUMHUU TPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynensieTcs oco0oe BHUMaHUE BONpocaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAONOJHEHHH K oOlieil cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MpEIMeTa NI KJIACCOB XUMHUKO-(U3UYECKOro npoduis 0obiioe
3HaueHHue OYIyT MMETh 3JEMEHThl yueOHOro marepuaina no obmei xumuu. [Ipu
U3YYCHHH TpeIMeTa B JaHHOM Ciy4ae akIeHT OyJeT cjellaH Ha OOLIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUU U B (PH3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchl M HHEPruH, 3aKOHbl TEPMOJMHAMHKHU, DJIEKTPOJU3a, MNPEJACTABICHUS O
CTPOEHHUU BEILECTB U IPYroe.

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro mpoduiis OONbIINKA YyAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B »3TOM cioydae mpemocTaBise€TCs  BO3MOXKHOCTH g Oosee
OOCTOATENBHOIO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKM  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY)KaT OCHOBOM I H3Y4YEHUS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane (¢GopMHupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHEe mpenMera «XUMHs» Ha YriyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHbIMH MpEAMETaMH, BXOJALIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

IIpn usydeHun ydeOHOro mnpeamera «XUMHs» Ha YIrIIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeIHero oduiero odpazoBaHus (Ha 6a30BOM
YPOBHE), 3aJaueil NEepPBOCTENEHHOW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
JEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemienne
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMsS NpeIMeTa Mpeaoiaraet
peann3aluio TaKuX LeeH, Kak:

e (opMHpOBAHME TMPEACTABICHUI: O MAaTEpUAILHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUU MPUPOJBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAyK W €€ Benylled poiau B oOOecreueHuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHUH  MpoliemM
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEAULMHBI, CO3IJaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€eCleYeHn palrMOHAIBHOIO MPUPOAONOIb30BaAHMS, B (POPMUPOBAHHUH
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaMEHTAIBHBIX
IIOHATUH, 3aKOHOB W TEOPUM XUMHUHU, COBPEMEHHBIX IPEICTABICHHUNA O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJAMOJEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMAaX, 00 00X
HAYYHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOI'O MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 71 OOBACHEHUS
KJIFOYEBBIX MJIEH W MPOOJEM COBPEMEHHOM XUMHH, sl OOBSICHEHUS U
MPOTHO3MPOBAHUS SIBIICHUM, UMEIOIIMUX €CTECTBEHHO-HAYYHYIO NPUPOAY;
I'PAMOTHOTO PEIICHUS POOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  TIPOM3BOJICTBOM, HCIIONIb30BAaHUEM U  IepepadoTKOU
BCIIECTB;

yriyOJieHue  TpEeACTaBICHHM O  HaydHbIX  METOJaxX  IO3HAHUA,
HEOOXOIUMBIX [IJII TPUOOPETEHUsS] YMEHHM OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHUS XUMHUYECKHX SBJICHHM, HMEIOIINX MECTO B
MIPUPO/IE, B MPAKTUUECKOUN AEATEILHOCTH U MOBCEAHEBHOM KU3HH.

B muane peamuzanuu 1epBOOYEPENHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIMX
(GYHKIMNA 1IEJIOCTHOM CHUCTEMBI CpEAHEro OO0IIero oopa3oBaHUS MPU HU3YHYEHHUH
npenMera «XuMUs» Ha  yIIYOJIEHHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
OPUOOPETAIOT TAKKUE LENH U 3a/1a4d, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKIAJAHBIX HCCIEOBAHUNA B XUMUHU, (HOPMUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TMIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCIEITHOM MPOoheCCHOHAIIBHOM M OOIIECTBEHHOM AeATECIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE 3KOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIbBITA OOIECTBEHHO-
MOJIE3HOM IKOJIOTMYECKOMN AEATEIbHOCTH.

OO1mee YnCIIO YacoB, MPEAYCMOTPEHHBIX ISl U3yYEHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hepenio), B 11 knacce — 102 vaca (3 yaca B HeZlemIo).



COIEPKAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

[Ipenmer w®  3HayeHHE  OPraHUYECKOW  XHWMUH, [MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OPraHMYECKUX COCINMHEHUSX. THWIbl TUOpUIM3AIMM ATOMHBIX OpOuUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENnTOpHbI). Tunbl NEpeKpbIBaHHUS aTOMHBIX OpOUTaneil, ©- W T-CBS3U.
Onunapnasi, 1BOiHast U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBsI3E B MOJEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUCHHE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTasd, COKpallEHHas,
ckenetHas. M3omepusi. Bunbl u3zomepuu: CTpyKTypHasi, HpPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpeacraBneHne o KiIacCU(pUKALMK OpraHuyeckux BemniecTB. lloHaTtue o
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKarypa oprannueckux coeauHeHuil (IUPAC) u TpuBHasibHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTy U Kiaccu(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HMX NPEBpALICHUN:
O3HAaKOMJIEHHE C O00pa3uaMy OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, OMbITHl IO NPEBPALIECHUIO OPraHWYECKUX BEUIECTB NPHU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKY
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'oMonorudeckuil psji ajkaHoB, oOmas GpopmMyrina, HOMEHKIATypa U
u30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI aJKaHOB, Sp°-
rUOpUIU3aus aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. Du3ndeckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUMU 3aMEeIleHUs, H30MEpU3aluH,
JNErUAPUPOBAHMS, IUKIN3ALNK, TUPOJn3a, KpeKuHra, ropenus. llpeancraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOWCTB MaJbIX (LMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuii psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ  AlKEHOB, Sp*-
ruOpuan3anys aTOMHBIX opOuTanei yriepona, 6- U m-cBs3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepus. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aAMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MOJIMMEpU3alUuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUSI U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenuuenune. [lonumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuil psj alnkuHOB, o0mas GopMmyrna, HOMEHKIATypa U
U30MepUsl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, Sp-
rudopuau3anys aTOMHBIX opOuTaneil yriepoaa. @U3MYECKHE CBOWCTBA aJKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUMW  NPHUCOCAUHEHUs,  JUMEpU3alud U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBeHHBIE peaKIiu Ha TPOHHYIO CBA3b. CIOCOOBI TOTydeHUs
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast hopMyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DHU3HUYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro TOMOJIOrOB: PEAKIIMK 3aMEIIeHUSI B OEH30JbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaOB, KapOOKCHUIHHOMH,
TUAPOKCUIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii Ta3. [lonyrHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yronp U npoayKThl ero nepepadborku. CrocoOsl nepepaboTku HeQTH:



MEePEroHKa, KPEKUHT (TEPMHUYECKUM, KATATUTHYECKU), pUPOPMHUHT, THUPOJIU3.
[IponykTel mepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBsI3b MEXKY Pa3IMYHBIMU KJIaCCAaMU YTJIEBOAOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOT€HIIPOM3BOIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpynmy. JlelicTBM€ Ha TaJOr€HIPOM3BOAHBIE BOJHOIO W CIMPTOBOTO
pactBopa miénoun. B3auMojeilcTBUE IUrajioreHaIKaHOB C MarHueM M ITUHKOM.
[TonsTue 0 METAJUIOOPTaHUYECKUX COCUHECHUSX. Hcnonbs3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OPTraHUYECKHUX BEILECTB.

OKCNEpUMEHTAIbHbIE METOJIbl H3YUCHHS BEIIECTB W HUX MPEBPAICHUN:
u3y4yeHrue (PU3NUYEeCKUX CBOMCTB YIiI€BOJOPOJOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peakIuii yrieBOoJAOpPOAOB Pa3IMYHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
WOJHON BOJIbI, pacTBOpa IMEpMaHraHaTa Kajus, B3aWMMOJICHCTBUE alleTHJIEHA C
aMMUa4HBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOEe OOHapyXKeHHUE
yriepoja ¥ BOJOpPOJia B OpPraHMYECKUX BEIECTBAX, IMOJYYECHHE OHTUJICHA W
U3y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «Hedtb» u «Yromwy, ¢
oOpasmaMu IuUTacTMacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kuciaopoaconep:xaiye opranHn4ecKue coeTuHeHus.

[IpenensHbie ogHOaTOMHBIE CcmUpPTH.. CTpoeHHME MOJIeKysl (Ha MpUMeEpe
MEeTaHoJla M dTaHona). ['omonormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIUPTOB. BojopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIUMW 3aMEUICHMs, JACTHApaTaldd, OKHUCIIECHUS,
B3aUMOJICICTBME C  OpPraHUYECKMMH U  HEOPraHWYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

IIpocTeie »dupbl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (PUBHYECKUX H
XAMHUYECKHX CBOMCTB.

MHOroaToMHbI€ CIUPTHI — STWICHIVIMKOAb W TriulepuH. Ddusznueckue u
XMMHYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OPTraHUYECKUMHU
U HEOPraHWYEeCKMMM KHCJIOTaMHM, KayeCTBEHHAs pEaKIus Ha MHOr0aTOMHBIE
criupThl. [IpencraBnenue o MexaHHU3ME peEaKIUi HYKICO(UIBHOTO 3aMElIeHUs.
JletictBue Ha opraHu3M 4YenoBeka. CnocoObl TMMOJy4YeHHS UM INPUMEHEHUE
MHOT'0OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
OeH3opHOrO sipa. duszudeckue cBoiicTBa PeHosa. OCOOCHHOCTH XUMHUYECKUX



cBOMCTB ¢enona. KauecTBeHHble peakuuu Ha QeHod. TokcHuHOCTH (eHoa.
CrniocoObl monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COETUHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHMJIBHOM TpynImbl. ['oMooruyeckue psiibl aabAeruoB U KETOHOB, OO0IIas
dopmyna, uzoMepus U HOMeHKJaTtypa. Du3uyeckue CBOWCTBA allbJCTUIIOB U
KETOHOB. XMMHWYECKHE CBOMCTBAa  albACTHIOB M  KETOHOB:  pEaKUuU
npucoequHeHns. OKHUCIIEHNE allb/IETU0B, KAUECTBEHHBIE PEAKLIUH HA aJIbJIECTUBI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OnHOOCHOBHBIE TpeieNibHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TMpEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponHble CBSI3U MEXAY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHME CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHON KHUCHOTHIL. [loHSATHE O TPOUZBOMHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAS, .JUHOJEBAS,
nuHoNeno08as KUcnoTel. CrocoObl MONTYYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuil psna, oOmas Gopmyrna, HU3OMEpHUsS H
HOMEHKJIaTypa. PuU3NUecKue M XHMHYECKHE CBOWCTBA: THAPOIU3 B KUCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, pU3NUECKUE U XUMHUYECKUE CBOWCTBA XKUPOB: TUAPOIU3 B
KHUCITION U 1iennouHoi cpene. OCOOEHHOCTH CBOWCTB YKMPOB, COJEPKAIINX OCTATKU
HEIpEeAEIbHBIX JKUPHBIX KACIOT. JKupsl B pupoze.

Mpb114 KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kimaccudukamus yrieBogoB (MOHO-, AH-
U ToiMcaxapujibl). MoHocaxapujbpl: TJIOK03a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupu6o3za. dusnyeckne cBOCTBa W HaxoxaeHue B npupojge. dorocunres.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YHACTUEM CIIMPTOBBIX U aJIbJIETUIHON
IpynIn, CIUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxenne B npupone u npuMenenue. Ilonucaxapuabl: Kpaxmai,
IVIMKOTEH W 1eunono3a. CTpoeHME MakKpOMOJEKYJl Kpaxmana, IVIMKOTeHa U
HEUTt0I03bl.  DU3MUYECKHME CBOWMCTBA Kpaxmana M LEJUI0I03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaUYECTBEHHAs pEaklMs C HOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUE >PUpPoB 1etoiao3bl. [lonsrue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHUCIIEHHE STUJIOBOTO CIHMPTA B AIbJETH] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUpPTA JUXPOMATOM Kayius (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIETUbl (C THUIPOKCUIOM
muammuHcepeopa(l) wu  rugpokcumom  meau(ll)), peakmus raunepuHa
ruapokcuaom Menu(Il), xumuyeckue cBOMCTBAa pacTBOpa YKCYCHOM KHUCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ runpokcunoM meau(ll), B3aumopericTeue
Kpaxmajia ¢ MOJIOM, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/a4d 1Mo TeMaMm «CHHUpThI U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMMHBI — OpTaHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUdyeckue W apoMaTHYeCKUe; TMEepBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTENIb AaMHUHOB apomaTudeckoro psana. CrpoeHue
aHuiauHa. B3anMHOe BiMsiIHME TPy aTOMOB B MOJIeKyJsie aHwinHa. OCcoOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiud Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknatypa u nzomepud. OTaenbHbIEe NPEACTABUTENH OL.-
AMHHOKHCJIOT:  TJIMIMH, aNaHuH. Ou3nyeckue CBOWCTBA  AMUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX OpPTaHMYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAIMA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupomHeie monumepnl. [lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JeHATypauus,
KaueCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JEHATypalus OEIKOB MPU HArpeBaHWH, IIBETHbHIE
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoaepKalne OpraHUYECKue COCAUHEHUS» U «Pacnio3znaBanue
OPTraHUYECKUX COCAUHECHUIN.

BbicOKOMOJIEKYJIIPHBbIE COeITMHEHUS.

OCHOBHbBIE€ TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINU, CPEAHSS MOJIEKYIISIpHAs



macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHE KayqyKH
(OyTamMeHOBBIHN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMOpa3iaraeMpie OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUEHHsS] BEHIECTB W MX NpEeBpalleHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKoB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7au To Teme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekyinsipHOH (OpMyIJibl OPraHMYECKOro COEIMHEHHS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXIACHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM MCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBS3EW NPU U3YYEHUU OPraHUYECKOW XMMHHM B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTACIBHBIX TIpeaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYIHBIN (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BeleCTBa, (U3MYECKUE BEJIUYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Mmacca.

buomorus: kmerka, opraHu3M, S3KOcuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dboTocuHTE3, HbIXaHWE, OCIKHU, YrIAEBOABI, JKUPBI, HYKJICHMHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XuMHUEeCKHUil asemMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiiaccudpukanus XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOMTAIISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[lepnognueckuii 3akoH U Ileprognyeckas cucremMa XMMHYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBA3b NMEPUOAUUECKOTO 3aKOHA U lleproanueckoi CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menueneena.

XuMHu4ecKkasi CBsA3b. BHAbl XHMHYECKON CBSI3UM: KOBaJICHTHasl, HOHHAasi,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oJIsIpHOCTD, HANIPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJleHTHOW CBA3U. KpaTHele cBsa3u. BomgopogHas CBA3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

BajnieHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAUYEHHE KOMILUIEKCHBIX COCIUHEHUH.
[ToHsTE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTANIMYECKUX PEUIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHbix cucremax. Mcrtuaueie pactBopsl. IlpencraBnenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas J0JIi1 BELIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTJEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMudeckux peakiuii B HEOPraHWYECKOW M OpraHuYeCcKOn
XMMHU. 3aKOH COXPAaHEHMS MAacChl BEHIECTB; 3aKOH COXPAaHECHUS U IMPEBPAILLICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMu4eckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHnHbIe U rereporeHnbie peakiuu. Katanus u kaTanu3aTopsl.

OOGpaTtuMble 1 HEOOpaTUMbIC peaklnu. XUMUYECKoe paBHOBecue. KoHcranta
XMMHYECKOro paBHOBecHUs. DakTOphl, BIMAIOMIME HA ITOJIOKEHUE XHUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHIECHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuuu. [Tpunnun Jle Hlaremnse.

Onektponutuyeckass auccouuanus. CuiibHble U claOble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiii mokazarens (pH) pactBopa. I'uaponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb W BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAaHOBJICHUS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3loKeHUe TNEpOKCHAAa BOAOPOJAAa B MPUCYTCTBUM KaTallU3aTOpa, MOZEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpeapl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YYCHHE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TOJIOKEHUE XUMHYECKOTrO
paBHOBECHSL.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraiuioB B llepuonnyeckon CcHUCTEME  XHMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJLTOTPOIHS HEMETAIJIOB (HAa MpUMEPE KHUCIOPOJA, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, gusnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MIapuibL.
TOnIMBHBIE JIIEMEHTBHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['aoreHoBomopoabl. BaxHelmme KUCIOpOACOAEpKAIIUE
COEJIMHEHUS TaJoreHoB. JlabopaTopHble U MPOMBIIICHHBIE CIIOCOOBI MONTYYCHHS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. OuU3nueckue U XUMMUYECKUE CBOWCTBA U NPUMEHEHHE KHUCIOPOAA U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiictBa. CepoBomopon, cyiabduasl. Oxcun cepbi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHCIOTHI U MX coild. OCOOEHHOCTH CBOWCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3ot. HaxoxaeHue B mpuUpoje, CHOCOObI TOJNy4YeHHUs, (U3UYECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxnaenue B mpupoje, crnocoObl MONMydeHUs, (PU3HUUECKUE U
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXJIeHWE B HpUpoOJE. AJUIOTPOINHbIE  MOAU(DUKALIIN.
duznyeckue W XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Oxkcun yriuepona(ll), okcua yraepoma(IV), yronapHas kuciora u e€
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DynnepeHsl, rpadeH, yriepoIHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COE€IMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOMy4eHHs, (PU3UUYECKHE U
xumuueckue cpoiictBa. Oxcun kpemuusa(1V), kpemHueBass KUCIOTA, CUIUKATHI.
[Ipumenenue kpeMHus U ero coequHeHni. CTeKN0, ero Moay4eHue, BUJbl CTEKIIa.

[Tonoxxenne MeraioB B Ilepuogndeckoid cucTeMe XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckue cBoWcTBa MeTaioB. [IprMeHeHHe MEeTaluiOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN  psJl  HampsbkeHuid  MertamioB.  OOmiye  crnocoOsbl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPTHUs, NHUPOMETALTYPIHS,
anektpomeramnyprusi. [lonarue o koppo3un metawioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka MmetamioB [A-rpynmnel [lepuonnueckoid cucTeMsl
XUMUYECKUX OJJIEMEHTOB. Hartpwii w kanmuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHHUI.

O6mias xapakrepuctuka meramioB IIA-rpymnmel [leproguyeckoit cucTemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOMCTBAa, MNPUMEHEHHE IMPOCThIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TIOTy4yeHue, (PU3NYECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOMCTBa OKCUAA U
TUIPOKCHUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.

O6mias  xapakTepucTHKa MeTauioB 1o0OouHblX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

Pu3nuecKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuasl U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JuUXpoMathbl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

OU3NYECKUEe U XHMHUYECKME CBOMCTBA MapraHiia M €ro COEHUHEHUM.
Baxmneiimue coemunenuss wmapranna(ll), wapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, ero OKUCIUTEIbHBIE CBOWCTBA.

Ou3NYECKNe U XUMMHUYECKHE CBOMCTBA XKeEe3a U ero coenuHeHnil. OKCuasl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenune u npuMeHeHUe Kene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEJU U €€ COCTMHECHU .

[uuk: momydyeHue, (u3MUeckue U XHUMHUYECKHE CBOHCTBA. AMQOTEepHbIE
CBOWCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [IpuMenenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KUCJIOpOJE, HU3y4YEeHHE KOJUIeKUMU «MeTtambl M CIUIaBbD), B3aUMOJCHCTBHUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpPUATIOB), B3aUMOJICHCTBHE IIMHKA U JKelie3a C PACTBOPAMHU KHUCIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHMYECKUE aHUOHBI, KATUOH BOAOPOJA
U KaTHOHbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AIOMHHUS W IIMHKA C
pacTBOpaMH KHUCJIOT W WIENOYEH, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad [0 TEMam
«l"anorensr», «Cepa u e€ coenquHeHus», «A30T U (pochop U UX COETUHEHUA,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonsaTue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHOMNIBI OpraHu3anuu XUMUYECKOr0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOUIEH CpPElNbl U €ro IMOCIEACTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusgs H© 340pOBbe denoBeka. JlekapcTtBeHHble cpencrtBa. lIpaBmiia
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XUMuM B pa3BUTUHN MEIULIVHEI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCHOJb30BaHUSl MpenaparoB OBITOBOW XWMHH B IOBCEAHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHBbIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03s1icTBE. OpraHnuecKue U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérpl: Macchl BemiecTBa UM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO U3 YYACTBYIOUIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) NPOJYKTOB pEaKLMU, €CIU OJHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuu, €CIM OJHO M3 BEHIECTB JAHO B BHUAE PAacTBOpa C OINPEICIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJA W MOJSPHOMN
KOHLICHTPAIlMM BEILIECTBA B pPAcCTBOpPE, AOJNM BbIXOAA NPOAYKTA PpPEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHnueckoi xumMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukaius, nepruouIHOCTh, HAOIIOIEHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBAa, WACAIBbHBIN Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHusM, 3KocucTema, ouochepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBO/AbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
PECYPCBL.

TexHonorus: XuMuU4YecKass MPOMBILUIEHHOCTh, METAJUIYPIUsl, CTPOUTEIbHBIE
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MHUILEBAsI MPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IPOU3BOACTBO KOHCTPYKIHHOHHBIX  MATCpUaJIOB, OJJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHN A

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHMHUS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCS POCCUMCKOW TPaKIAHCKOM HMIACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHUSA, HaJIU4YUe
IPaBOCO3HAHUS, IKOJIOTUUECKON KYJIBTYPhI; CIOCOOHOCTh CTABUTh 1M U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4yHOCTHBIE pE3yJabTaThl OCBOCHUSA IIpeAMETa «XHUMHUA» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX U MMO3HABATENbHBIX 3aJ1ay, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TPUHUMATh MOTHBBI, HAaMEpPEHHWsI, JIOTUKY U
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOT'O OTHOIICHWS K MCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOPUECTBA B 00JIACTM TEOPUM M MPAKTUYECKOIO
NPUIOKEHUSI XWMHUH, OCO3HAHMSI TOTO, 4YTO JAHHbIE HAYKHM €CTh pE3yJIbTarT
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpECa M II03HABATCIBHBIX MOTHBOB B TOJYYCHHMH M TIOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBI3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TIOCTYIKH CBOUX TOBApPHIICH C
MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBUN
MOCTYIIKOB;

4) dpopMupoBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl EHHOCTEN 310poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmoeHuss mpaBuwi Oe30MacHOro oOpanieHusi ¢ BeUleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHUMAaHUSI [EHHOCTH TPaBWJI HMHIUBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOMINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCTEACTBUN W HENPHATHUS BPEAHBIX NMPUBBIYEK (YHOTPEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICOBATEIBCKON
NEATENbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W  APYIHMX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHWH TMPAKTUYECKUX 3a]1a4y
COIMAIbHOM HAIMPaBICHHOCTHU (B paMKax CBOETrO KJIacca, IIKOJbI);

WHTEpeca K MPAaKTUIECKOMY M3y4YEHHUIO MPOPECCUuil pa3IMdHOro Pojia, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUS K TPYY, JIOJIAM TPYyJla U Pe3yJIbTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIBHOW TPAaCKTOPUHU
oOpa3oBaHus, Oyayuied mnpodeccuu W pean3aluud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1EJIEeCO00Pa3HOr0 OTHOLIEHUS K MNPHUPOJAE KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAHUS TJI00ATBHOTO XapakKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON U COITMAIBHON CPEIIbI;



OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BAHUS JIOCTHIXKCHUM XUMHUHU IS
pelIeHHs] BOMPOCOB PallMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOI'O HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAKOIIEH
OPUPOJHON Ccpelie, YMEHUsI MPOTHO3UPOBATH HEOJIAroNpUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIM4YUsl pa3BUTOTO SKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYIbTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKON HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
MpPaKTUKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUHM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOjeM COXpaHEHUS
MIPUPOAHOTO PABHOBECH S,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
HMBWIN3AlMKA: B €€ TYMaHHCTUYECKOW HANpaBICHHOCTA W BAXXHOM pOJM B
CO3JJaHMM HOBOW 0a3bl MaTepUaIbHOH KYJIBTYPhl, B PEIICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUN
YCJIOBUH YCTEIIHOTO TPYJa U SKOJOTMUECKU KOMGMOPTHOM JKU3HU KaXJOro 4eHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh
noJiydyaeMble 3HaHUS JJIs aHaju3a U OOBSICHEHUsI SIBICHUM OKPYXKaIoIIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W WMEIONUXCS JaHHBIX C [ETbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpPECa K NO3HAHUIO, UCCIIEOBATENBCKON JEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0oOOpa30BaHMUIO, K AaKTUBHOMY IIOJIYYEHHWIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJla B pa3au4HbIX chepax mpodeccruoHanbHON
NEATENbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpeaMmeTHble pe3yabTaThl OCBOCHHSI IPOrPaMMBbI IO XUMUU Ha YPOBHE
cpeaHero ooiiero 00pa3oBaHUs BKIFOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS ~ MHUPOBO33PEHHUS  O0YYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIC MOHSATHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CHenuu(UKy METOJOB TMO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPTHUS, SIBICHUE,
IpoLIecC, CUCTEMa, Hay4YHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIEeIOBaHUE, HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCalbHbIE yueOHbIE JeHCTBHUS (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIE,
PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIMOHAIBHOM
IPaMOTHOCTH U COIMATBHON KOMIETEHITMN 00y4YarOmnXCs;

CIIOCOOHOCTH 00 yJaroumxcs UCTIOJIb30BAaTh OCBOCHHBIE
MEXTUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC y4eOHbIE
JIEICTBUS B MIO3HABATENILHON U COLIMAIbHON TIPAKTHUKE.

MeranpenMeTHbIe Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH H  PETYJISTUBHBIMU
JNEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKUE IeiCTBHS:

CaMOCTOATENTLHO  (OPMYJNHMpPOBAaTH W AKTyaIM3UpOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JOTMYECKOTrO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH M YCTAHABJIMBATh WX B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJIS OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBIOMpAaTh OCHOBAaHUS W KPHUTEPUU [JIs KIacCU(PUKAIMKA BEIIECTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHbIEC, JEAYKTUBHbBIC, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, PEOOPA30BBHIBATH MOJICTHHBIC MPEICTABIICHUS — XUMHYECKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakIuyu — MpU PEIICHUU Y4eOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
NPUMEHSATh Ha3BaHHbIE MOJIENIbHBIE TIPECTABICHUS ISl BHISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOT'O MO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaKIu;

dbopMyIHpOBaTh 1ETU U 33/1a4U UCCIICIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSTENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KayecTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHHUs HAOIIOAATh 32 XOI0M
npolecca, CaMOCTOATENbHO IPOTrHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHHUs MPAKTUYECKUX 3a/lady, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpMauK (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COJACpIKAHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (QopM
npeACTaBIeHUs, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
orobope wuHPOpMANHMK, HEOOXOMMMOW I BBIMIOJHEHUS Y4YeOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXKIpeaAMeTHbIe ((hu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMBbI B XOJI€ IUaIora u/uin
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3EHTALIMEN PE3YyJIbTATOB IO3HABATEIBLHOU IEITEIBLHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, peajn3ali y4eOHOTro MpoeKTa, U (hOpMYyJIUPOBATH BHIBOIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHbIC YHHBepCaJbHbIe YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
NESTENbHOCTh, ONpeaenss €€ Lelu W 3a7add, KOHTPOJIUpPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKIIMIX;

OCYIIECTBIIITh CAMOKOHTPOJb JEATEIBHOCTH HA OCHOBE CaMOaHaln3a H
CaMOOILICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTrPaAMMBbI 110 XUMUU HA yIiayOnEHHOM
YpPOBHE HAa YPOBHE CpEAHETO OOIIero 0O0pa3oBaHUs BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro MpeaMeTa «XUMUs» HaydHbIe 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM
0 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI J1€ATEILHOCTH
M0 TIOJYYEHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, & TAKXKE B PEATbHBIX JKU3HEHHBIX CUTYallusaX, CBSI3aHHBIX C Xumuen. B
porpaMMe 10 XWMHUHU TNPEAMETHBIE PE3YyJbTaThl MPEICTABICHbI 110 TroAaM
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poju B 00€CIEeYeHUU YCTOWYHUBOIO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM 0€30MacCHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHUasIOB,
HOBBIX HMCTOYHHKOB SHEpIruy, B obecrieueHN U palMOHAILHOT O
IPUPOJIONIONIB30BaHUA, B (hOPMHUPOBAHUHM MHPOBO33PCHHUSI U OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIaJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraloIMe MOHATUS — XUMUUYECKHUM 2JIEMEHT, aTOM, SIAPO U JIECKTPOHHAS
o0oyouka aroma, s-, P-, O-aromHBIe OpOWMTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUaM3aIusl AaTOMHBIX OpOUTaliel, WOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIA CKENeT, ()yHKITHOHAIbHAS
TpyIna, pajaukail, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OpPTraHUYEeCKUE COEAUHECHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BeliecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallleHuss HHEPrUM TMPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMUs, JEKalllue B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3MaX XHMHYECKUX PEAKIMH, TEPMOIMHAMUYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUM aTOMOB UM T'PYIIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIid 3 dektol, opueHTanTsl I u Il pona);
(aKTOJIOTMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCITOJIb30BAHUU BaKHEHIITUX OPraHMYECKHUX BEIICCTB B OBITYy M IMPaKTHYCCKOMH
NEATETbHOCTA  YENOBEKa, OOIMMX  HAYYHBIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEpHbIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJb30BAaTh COOTBETCTBYIOIIWE MOHATHS MHPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX) (DOPMYIT OPTraHUIECKUX
BCIICCTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUid  TOCPEICTBOM  COCTaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBAThH MPUHAJIC)KHOCTh HM3yUECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIUHEHUHN, JaBaTh UM Ha3BaHUS IO CUCTEMATHYECKOU
Homenknarype (IUPAC) u nmpuBoauth TpUBHAIbHBIE HA3BaHUS ISl OTJCIbHBIX
NpeACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJYOJI, TIUIEPHH,
ATUJICHTJIMKONb, (PeHos, dopMalbAerul, aneTadblerui, aieToH, MypaBbUHAas
KHCJIOTa, YKCYCHAas KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, MaJTbMUTUHOBASI KUCJIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BHUJI XUMHYECKOM CBS3U B
OpPraHUYeCKUX COEIMHEHUAX (KOBAJICHTHAas M WOHHAs CBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiiepoBa /it 00bICHEHUS] 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ yYMEHHM  XapakTepuU30BaTb  COCTaB, CTPOCHHUE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, MKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
AJKWHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AalbICTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCAMHEHUN U
AMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- W TMOJIMCAXapuJiOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b ~ MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKLHMH C UCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUN OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3M (G- U T-CBSI3H), B3AUMHOI'O BIUSHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTII€BOJOPOTHOTO
CeIpbsi  (He(Th, NPHUPOAHBIM Ta3, yYroib), CHOCOOBI €ro mepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJEIUPOBAHUU, IKCIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATH3aIINIO, BBISABICHUE NMPUYMHHO-CJICACTBEHHBIX CBS3€H — ISl U3Y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKITUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHSTHSMU W TIPEICTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB IS
0oJjiee OCO3HAHHOTO TMOHUMAaHHUS CYIIHOCTHM MAaTE€pUaIbHOIO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO OPraHUYECKON XUMHUU JUIsi OOBSICHEHHS U
IPOrHO3UPOBAHUS SBJICHUHN, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(hOpMUPOBAHHOCTb YMEHHMM: TMPOBOJAUTH PACUETHl MO XHUMHYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIUA C UCIOJIb30BaHUEM (DU3UUECKUX
BeIMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacuU€Thl MO HAXOXKICHUIO XUMHUYECKOH
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATU3UPOBATh U OLIEHUBATH
C TMO3UIMH  SKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON  JESATEIBHOCTH YEJIOBEKa, CBA3aHHOM C TmepepadoTKoOn
BEIIECTB, UCIOIb30BATh MOJYUYECHHbIC 3HAHUS JIJISl IPUHATHUS TPAMOTHBIX pelIeHUu
npo0JieM B CUTYallUAX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN DSKCIEPUMEHT (TOJyYeHHE W U3YYEHHUE CBOWCTB OpPTraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC pPEAKIHUHU YIIEBOJAOPOJOB PA3IMUYHBIX KIJIACCOB W
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7la4 MO pACMO3HABAHUIO OPTraHUYECKUX BEUIECTB) C COOJIIOACHUEM MPaBUI
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM O0OpPYAOBaHUEM,
dbopMynupoBaTh 1I€JIb UCCIENOBAHUS, NPEJACTaBISATh B pa3iuyHOM (dopme
PE3yNbTaThl SKCTIEPUMEHTA, aHATM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa DKOJIOTHYECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM NEATENBHOCTH B IENSAX COXPAHEHHUS CBOETO 370POBBS, OKpYXarolen
IIPUPOAHOMN CPEAbl U JOCTHKEHUS €€ YCTOMYUBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCUYECKOTO JCUCTBUSI Ha >KUBBIE OPTraHU3MBbI
oTpeAenEHHbIX OPraHMYEeCKUX BEIECTB, MOHMMAas cMbica nmoka3arens [1IK;

aQHAIM3UPOBATH 11€J1eCO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOpMAIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoil nHopmaiu, HTEepHET U Ipyrue), KpUTUIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiHu B 00ECIEeYEeHUU YCTOWYUBOTO
pa3BUTHS, B pEUICHUU NPOOJEM HKOIOTUYECKOM, SHEPreTUYECKOW M MHILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUY MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHI DJIIEMEHT, aToM, SApO aToMa,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, s-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHHMS AaToMa, TUOpHIM3alus aTOMHBIX OpOUTaNeil, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOIHAs),
KPUCTAJUIMYECKAasE PEIETKA, XUMHYECKAs pPEaKius, pacTBOpP, DSICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJEKTPOJUTHYECKAsT IUCCOIMAIIMSA, CTENEHb JUCCOLMAINH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenpeneeBa, 3aKOH COXpaHEHUs MACCHI BELIECTB, 3aKOH COXPAaHEHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN SI3BIK
XMMHHM, MHPOBO33PEHUECKUE 3HAHUA, JICKAIIME B OCHOBE ITOHMMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MNPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peakuuii, TEPMOAMHAMUYECKUX UM  KHHETHYECKHX 3aKOHOMEPHOCTAX  HX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
WCIIOJIb30BAaHUM BXKHEHUININX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOM
NESATeTbHOCTU  4YeNOBEKa, OOIMMX  HAyYHbIX  MPUHLMUIAX  XUMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IPU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(OpMHPOBAHHOCTh YMEHHsI HMCMIOJb30BATh XUMHUYECKYIO CHMBOJUKY JJIs
cocTtaBieHuss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIbHBIX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMMHYECKOW CBs3U (KOBaJE€HTHas,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeéTkd, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh  yYMEHMI:  KJIaccU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyroudx BeIleCTB, TEIIOBOMY 3(h(]eKTy peakuuu, U3MEHEHHIO
CTETICHEW OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHs PACKPBIBATH CMBICIH MEPUOIUYECKOro 3akona Jl.
N. MeHnpaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, O0OBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPHOIOB
[Tepunonnueckoit  cucremsl  J[.MI.  MeHnngeneeBa,  HCHOJNBb3yd  MOHSTHUS
(QHEPreTUYECKHE YPOBHM», «IHEPTETUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHUMHUYECKHX DJIIEMEHTOB M UX
coenvHeHurd 1o rnepuojgaM u rpynnaM Ilepuomnmueckoin cucremsr [, H.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

c(OpMHPOBAHHOCTh ~YMEHUH: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIY HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPhIBATh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajlaHca
ATUX PEAKUUH; peakuid HOHHOTO OOMEHa MYTEM COCTABIICHHUS WX TMOJHBIX U
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJW3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHUYECKUX PEAKIMM € Yy4ETOM HMX DHEPre€TUYECKUX XapPAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKT€pPU30BaTb XHMHUYECKHE PpEaKIIUH,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0ue HayyHble MPUHLMIBI XUMHUYECKUX TMPOU3BOJCTB; LI€I€CO00pPa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEHIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUSI SABJIEHMA MpUPOJbl — HAOII0JIEHUe, H3MEpPEHUEe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHMS IIPU SKCIIEPUMEHTAIILHOM HUCCIEA0BAHUM BEILLECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHHUH, HMEIOUIMX MECTO B MPHPOJIE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISBIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C
HNOHATUSMU WU NPEICTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Win 00bEMa rasa Mo M3BECTHOMY KOJMYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMM; 3HAaY€HUsS BOAOPOIHOIO MOKa3aTesh pacTBOPOB KHUCIOT M WIENIOYEH ¢
U3BECTHOM CTENEHbIO JUCCOLMAalM; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTa PEaKLUH, €CIM OJHO M3 UCXOIHBIX BELIECTB JAAHO B BHJE PACTBOpA C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MMeeT TpUMECH); JOIM BbIXOAA MPOAYKTa peakluuHh; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENbHO IUIAHUPOBATh U IMPOBOAMTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KAYECTBEHHOIO COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YYECHHE BIIASHMUS
pa3auuHBIX  (AaKTOPOB Ha  CKOPOCTh XUMHUYECKOW  pEaKIuH, pelIeHHe
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIOIEHHEM IPAaBWJI O€30MAaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh LElb HCCIEAOBAaHUSA, MPEJICTaBIATh B
pa3ianyHoOi (opMme pe3yabTaThl SKCIEPUMEHTa, aHAIM3UPOBATh M OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTb YMEHHUH: COOII0/IaTh MPaBUJa MOJIb30BAHUS XUMUUYECKOM
nocynod u jabopaTopHbIM 00OpymOBaHHEM, OOpalleHHs C BeEIIeCTBaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OMBITOB, JKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATENILHOCTA B LEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXKEHUS €€ YCTOMYMBOI'O PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U APYTrHUE), KPUTHYECKU
aHAJTM3UPOBATh XUMHUUECKYIO0 MHGOpMAIIMIO, IiepepadaThiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amauei.
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3.2 P A Ferm 21 1

keToHbl. KapO6oHoBbIe KucioThl. Cl10KHBIS




a¢upsl. Kupbr

3.3 VrieBoasl 9
Hroro no pazneny 41
Pa3znen 4. A3orcoaepxammue oprannyeckue coeTuHeHUus

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12
Hroro no pazgeny 12

Paspnen S. BoicokoMoOIeKy ISIpHBIE COCIUHEHNUSA

5.1 BpIcOKOMOJIEKYIIpHBIE COCTMHEHHMS 6

Hroro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [leprognaeckuit 3aKoH
1.1 u [leproauueckas cucteMa XMMHUYECKUX 9
aneMeHToB [l. 1. MenneneeBa
12 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3
Htoro mo pazneny 39
Pa3nen 2. Heopranuueckasi Xumust
21 Hemeranmsr 31 3
2.2 Mertaibl 23 2
Htoro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTo/bl TIO3HAHUSI B XUMUU. XUMUS U 9
' KHU3Hb
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpeaMer 1 3HaUYECHHE OPraHUYECKON
XUMUH, TIPEeICTaBIEHUE O MHOT000pa3uu
OPraHUYECKUX COCTUHCHUMN

DNEeKTPOHHOE CTPOCHHE aTOMa yriiepo/ia
(ocHOBHOE U BO30YKIIEHHOE COCTOSIHUSA).
BasienTHbIE BOBMOXXHOCTH aTOMa yriiepo/ia

XuMHUECKas CBSI3b B OPraHUUECKUX
COCTUHEHUX. MexaHU3MBbl 00pa30BaHHUS
KOBAJIECHTHOM CBSI3U, CIOCOOBI pa3pbiBa
CBsI3EH

Teopust CTpoeHHS OPTaHUYECKHIX
coequHeHuil A. M. bytieposa

Bunbr nzomepun: CTpykTypHasi,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (deKThl B MOJIEKYJIaX OPraHuYeCKUX
COE€IUHEHNN

[IpeacraBnenue o kiaccuGUKaLUU U
cuctemarnueckas HomeHkinarypa (IUPAC)
OpraHMYECKHX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUH




CucreMmarusanys U 00001eHre 3HAHUI 110
TEME

AJNKaHBI: TOMOJIOTHYECKHIA Psijl, 001mas
dbopMyna, HOMEHKIATypa U U30MEPHsI,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

10

duznyeckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHue ankaHoB B IPUPO/IE.
CrniocoOblI Mosty4eHus: U IpUMEHEHUe
AJIKaHOB

12

Huknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
MIOJTy9YEHUs ¥ IPIMEHEHHE

13

Pemenne pacy€THbIX 3a1a4 HA
ompesiesieHue MOJIEKYISIPHON (hOPMYIIbI
OpPraHWYECKOr0 BEIIECTBA 10 MaCCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOAAIINX B €ro
coctaB. CucremMaru3anus U 0000IIeHnE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHUECKHIA psijl, 001as
dbopMyina, HOMEHKIIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHAs ¥ UC-TPAHC-H30MEPHS
AIIKEHOB

15

®u3znuecKue 1 XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA




CrniocoOblI NosTy4eHus: U IpUMEeHEHUe

16
AJIKEHOB
[Ipaktuueckas padora Ne 1 o Teme

17 "ITosmyueHue 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemienue pacu€THbIx 3a1a4 Ha

18 OTIpeieJIeHNE MOJICKYIISIPHOI (popMyIIBI
OpraHMYECKOro BELIECTBA
AJnKaueHsl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJINPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS

20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoOb! nostyyeHus 1 IpUMEHEHNE
aJIKaJNEeHOB
AJKWHBI: TOMOJIOTHYECKHHA Psifl, 001as

29 (bopmyna, HOMEHKIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(bu3uYecKre CBONCTBA

23 XUMUYECKUE CBOWCTBA aJIKUHOB

24 KayecTBeHHbIE peaklluy Ha TPOMHYIO CBA3b

o5 CriocoOb! nostyueHus 1 IpUMEHEHNE
AJIKMHOB

26 Pewenue 3aga4: pac4€Tsl 10 YpaBHEHHUIO
XUMHUYECKOU pEeaKun

97 Cucremaruzanus 1 00001IeHHE 3HAHUN IO
TeMe

28 ApEeHbI: TOMOJIOTUYECKUH I, o01Iast




dbopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH30I1a U TOIyoJa, NX (U3HUYECKUE
CBOICTBa

XnMHU4JecKre CBOHCTBa APCHOB: PCAKIINHU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOETNHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKHX CBOMCTB
CTHpOJIa
Pemenue pacuérnbix 3a1ad Ha

32 ofpeieJIeHue MOJIEKYIIIpHOI (popMyIIbI
OpraHNYeCcKOro BelIeCTBa

33 CrniocoOblI osty4eHus: U IpUMeHEeHue
apeHoB

34 ['eHeTnyeckas CBSA3b MEXAY Pa3TUIHBIMU
KJIacCaMU YTJIEBOJIOPOIOB
PacuéTel 0 ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cucremarusaiust 1 00001IeHNEe
3HaHUI O TeEME

36 [Tpuponusiii ra3. [lonyTHble HEDTIHBIE
rasbl

37 KameHHBIi yroaps 1 IpOAgyKThI €ro
nepepaboTKu
Hed b 1 criocoOsl e€ nmepepaboTKy.

38 [TpuMeHeHre IPOAYKTOB IIepepadboTKH

He(TH




39

['eHeTHYECKas CBA3b MEXKTY Pa3IUIHBIMHU
KJIaCCaMH YTJIEBOI0PO/IOB

40

["amoreHonpon3BOIHBIE YTIEBOIOPOIOB:
AIIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHus rajoreHa

41

JleiicTBuE 1IEI0OUECH Ha
rajJjoreHnpoun3BoiHbIe. B3anmonaencTeue
JIATAJIOT€HAJIKAHOB C MAarHUEM U [IMHKOM

42

Cucrematu3zaniys 1 0000IIeHIE 3HAHUN TIO
pazgeny "YrieBogopoasr"

43

KonTponbHas pabota no teme
"Vranesonopozas"

44

[IpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psijt, o0mas hopmyina,
CTPOCHHUE MOJIEKYII, H30MEPHSI,
HOMEHKJIaTypa, Kiaccuuranms,
buznueckue cBoicTBa

45

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOATOMHBIX CITUPTOB

46

CriocoObI mosTydeHust 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTsie a3¢upbl: HOMEHKIATypa U
HU30MepHs, 0OCOOCHHOCTH (QU3UUECKUX U
XUMHUYECKUX CBOWCTB

48

MHOroatoMHble CIUPTHI: ITHUIICHTIIUKOJIb U
TJIMLEPUH, UX QU3NYECKUE U XUMHYECKHe
CBOHCTBA

49

CrniocoOblI Mosty4eHus: U IpUMeHEeHUe




MHOI'0aTOMHBIX CIIUPTOB

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTa

51 XuMudeckue cBoiicTBa (heHoa

59 CrniocoOblI MosTy4eHus: U IpUMeHEeHne
dbenomna
[Tpaktuueckas padora Ne 2. Pemenue

53 HKCMIEPUMEHTATBHBIX 33134 0 TEME
"CrupThl ¥ peHoITb"

54 Cucrematu3zaniys U 00001IeHNE 3HAHUN IO
TeMe
AJBAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHMILHOM TPYIIIBL;
FOMOJIOTHYECKHE Psijibl, 001mas hopmyia,
WU30MEpHsI © HOMEHKJIATypa

56 ABIETUIBI U KETOHBI: (PU3NYECKUE
CBOICTBa; peakluy MPUCOEAUHEHUS

57 Peakuuu oxucieHus U KayeCTBEHHbIE
PEeaKIUU aJTbJICTHIOB M KETOHOB

58 CriocoObI MOTy4eHUs adbACTHIOB U
KETOHOB
OaHOOCHOBHBIE Npe/ieNibHbIE KApOOHOBBIE

59 KHUCJIOTbI, 0OCOOEHHOCTU CTPOEHUS X
MOJIEKYJT

60 H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOIMCTBa

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCI0Thl. MHOr0OOpa3ue kapOoOHOBBIX
KHUCJIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEACIBHBIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpeacraBuTeny BeICITUX
KapOOHOBBIX KHUCIIOT

64

Ilonsatue o IMPOU3BOAHBIX Kap6OHOBI>IX
KHCJIOT

65

CrniocoObl osty4eHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

CrnoxHble 3(pUpbl: TOMOJIOTUYECKUN DAL,
oOmras hopMmyna, U3oMepusi u
HOMEHKJIaTypa

67

duznyeckre 1 XUMUYECKHE CBOMCTBA
3pHUpoB

68

Pemienue pacuéTHbIX 3aJa4: 10 YPaBHEHUIO
XUMHUYECKON peaKlny, Ha OIpeesIeHUE
MOJIEKYJISIPHOM (HOPMYIIBI OPTaHUIECKOTO
BELIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe
"Kap6onossie kucinotel. Cinoxubie 3pupsr"

70

XKupsr: ctpoenue, pu3nUecKue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

OCcoOEHHOCTH CBOMCTB JKUPOB,
CO/IepIKaIUX OCTATKH HEMPEASTbHBIX




YKUPHBIX KUCHOT. XKuphl B ipupoje

Mpbiia Kak COJIM BBICIIIAX KapOOHOBBIX
KHCJIOT, UX MOIoIlee AecTrue. Ilonsatue o

72 CHHTETHUYECKHUX MOIOIIUX CPEACTBAX
(CMC)
['eHeTHYECKas CBSA3h YIIICBOJIOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPraHUICCKIX
BEIIICCTB

74 Pacu€Thl Mo ypaBHEHUSM XUMUYECKUX
peakuui

75 CuctemaTtuzanus 1 00001IeHNEe 3HAHHM 110
TeMe
OOmras xapakTepHCTHKA YTICBOJIOB U

76 KJ1accuuKaus yriieBoaoB (MOHO-, TH- U
MOJIMCaXapuIbl)

77 Monocaxapuasl: pusnyeckue cBoicTBa U
HAXOXICHHUE B TIPUPOJIC

78 [TpumeHeHne TII0KO3bI, €€ 3HAUCHHE B
YKU3HEICATSIIBHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MaJibTo3a U

79 nakto3a. Haxoxnenue B npupojie u
NPUMEHEHHE JHCAXapUIOB
[Tonucaxapuapl: CTpOSHHE MAaKPOMOJIEKYI,

80 du3nYecKre U XUMUICCKUE CBOWCTBA,
MPUMECHECHHE

81 [TorsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Peuienue pacueTHbIX 3a1a4 Ha

OMpeaACJICHNUEC JOJIN BbIXOAa MPOAYKTA




p€akuuu OT TCOPETHIYECKU BO3ZMOKHOI'O

83

CucreMmarusaims 1 0000IeHre 3HAHUHN T10
pazneny

84

KonTponbHas pabota mo Teme
"Kucnopoacoaepxkaiiye opraHu4ecKue
coenuHeHusa"

85

AMUHBL: KTaccu(pUKaAIMs, CTPOCHHUE
MoJIeKy1, oOmiast popmyna, usomepus,
HOMEHKJIaTypa U (pu3nvecKue cBoicTBa

86

XUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aAMHUHOB

87

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHWJIMHA

88

CriocoObI MosTyueHus ¥ IPUMEHEHUE
anudaTHIECKUX AMHHOB

89

AMMHOKHCIIOTHI: HOMEHKJIATypa U
u3zomepusi, husnyeckre CBOMCTRA.
OtnenbHbIE IPEICTABUTENH O
AMUHOKHCIIOT

90

XUMHYECKHE CBONCTBA aMHUHOKUCIIOT, UX
OMOJIOTHYECKOC 3HAUCHUE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 MENTUI0B

91

benku kak npupoIHbIe OIUMEDBI;
CTPYKTYpBbI O€IKOB

92

XHUMHYECKHUE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCIHNHCHMUS. HYKJ'ICI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U Ouosorunyeckas POJIb




94

[TpakTrueckas padota Ne 4. Perenue
SKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"A3oTCcoaepKaliie OpraHu4ecKue
coenuHeHus"

95

[TpakTuueckas padorta Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/Ja4 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coenuHeHun"

96

KonTponbHas pabota mo Teme
"A3oTcoAepKaliiue OpraHuueCcKue
coequueHus"

97

OCHOBHBIC TTOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUN 1
METOAbI UX CUHTC3a —II0JIMMEPpHU3ald U
INOJIMKOHACHCA A

98

[Tnactmaccel. YTuin3anus U nepepadoTka
IUIaCTUKA

99

OnacToMepsl: HATypalbHbINA
CHUHTETHYECKUE KaydyKu. Pe3una

100

BonoxkHna: HaTypasibHbIE, ICKYCCTBEHHBIE,
cunrernyeckue. [lonumepsl cnenuaabHOTO
HA3HAYCHUS

101

[TpakTrueckas padota Ne 6. Permenue
AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacro3HaBaHue IJIACTMACC U BOJIOKOH"

102

O060011eH1e U CUCTeMaTH3alIus
M3YYEHHOTO MaTepuaa 1o TemMe
"BricOKOMOIEKYISIpHBIE COEIMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne ara u(poBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3TQJILHBIE
padoTbI padoTbI pecypesI
1 Atom. CocTaB aTOMHBIX Si7Iep. XUMUYECKHMA 1
anemMeHT. M30Tomsl
5 CTpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UMCIIa
3 Knaccudukamnuss XuMrU4ecKux 3J€MEHTOB (S-, 1
p-, d-, f-a;1eMeHTBI)
4 Pacripenienenue 371€KTpOHOB 110 aTOMHBIM 1
opOuTaIAM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
) AJIIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1
COCTOSIHUU
6 DNeKTPOHHBIE KOH(UTYpAIIUH HOHOB. 1
DIEeKTPOOTPULIATETbHOCTh
Ilepnonnueckuii 3akoH u [lepuonnueckas
7 cucTeMa XMMUYecKHuX 1eMeHToB J1. U. 1
Menneneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMHUYECKHUX AJIEMEHTOB M 00pazyeMbIX UMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO PYIIaM U
nepuogam
9 CucreMatuzanys U 0000IeHHUE 3HAHUI 110 1




TEMC

10

Buasr xumudeckor cBI3u. MeXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexmoneKynsipHbie
B3aHMMOJICHCTBHS

11

BaneHTHOCTh 1 BaJleHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

HpeZ[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BemmecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS. THIIBI
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
HEHACBILIECHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatet

16

CriocoObI BEIpaXEHUSI KOHIIEHTPAITUH
pacTBOpOB

17

Pemmenue 3a1a4 ¢ UCMOIb30BaHUEM MTOHATUN
"MaccoBas 107151 paCTBOPEHHOIO BelecTna',
"MoJIsIpHast KOHIIEHTparus "

18

Knaccudukanus m HoMeHKIaTypa
HEOPraHUYEeCKUX BELIECTB

19

CucreMatuzanys U 0000IeHNE 3HAHUI 110
TEME




20

KontponbHas pabota mo temam "CTpoeHue
atoma. [leproanueckuii 3aKOH U
[lepuoamueckas cucTeMa XUMUIECKUX
sanemenToB J[. . Menaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BermiecTs"

21

Knaccudukamnus XuMruaecKux peakiiiii B
HEOPraHU4YECKOW U OPraHU4YECKON XUMHH.
3aKOH COXpaHEHMs MACChI BEIIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLECHMS] SHEPTUU IpU
XUMUYECKUX PEAKIUAX

22

TernnoBsie 3)PEKTH XUMUYECKUX PEAKITHI.
TepMOXUMHUYECKUE YPaBHEHUS

23

Brruncienus no YPaBHCHUSAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKopocTh XUMHUYECKOH peakiinu, eé
3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u karaimn3atopsl

25

26

I'omorennsie u IFETCPOrcHHBIC pCAKIINN

[Tpaktrueckas padorta Ne 1 mo teme
"BnustHue pa3nudHbIX PaKTOPOB HA
CKOPOCTb XUMUYECKOM peakuun"

27

OO6patuMble U HeOOpaTHUMbIE PEAKIIHUH.
XHUMUYECKOE PaBHOBECHE

28

[IpakTrueckas padora Ne 2 o Teme
"BnustHue pa3NuvHbIX GaKTOpPOB Ha
I0JIO’)KEHNE XMMHYECKOTO paBHOBecHs"

29

OnekTponutudeckas qucconuanus. CHUIbHbIE
U ciabbie AMeKTpoauThl. CTeTneHb




IUCCOLAAIINT

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pacTtBopoB. Bogopousrii mokazarens (pH)
pacTBopa

31 I'unponus coneit. Peakiuu, mpoTekaromiue B
pacTBOpax IJIEKTPOIIUTOB
[Tpaktudeckas padora Ne 3 o Teme

32 "XUMUYECKUE peaKIi B pacTBOpax
AIIEKTPOJINTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE

33 peaknuu. BaxkHeWrie OKUCIUTETN 1
BOCCTaHOBUTEIH

34 MeTo/ 371eKTPOHHOTO (3JI€KTOHHO-MOHHOTO)
Oamanca

35 DNEeKTpOIN3 PacTBOPOB U PACILUIaBOB
BEIICCTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3amay pa3auvHBIX THIIOB

38 Cucrematu3zanus 1 06001IeHNE 3HAHUM 110
Teme "Xumuueckue peakuuu'

39 KonTtponbHas paboTa nmo Teme "XumMuieckue
peakuun"
[Tonoxenune Hemerauios B [lepuoandeckoit

40 CHUCTEME XUMUYECKHUX dieMeHTOB J]. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nueckue CBONCTBA HEMETAJIOB

41 ANToTpOTINs HEMETAUIOB (Ha MpUMepe

KHCII0poJ1a, cephl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XHMHYECKHE CBOMCTBA. [ Mapu bl
["aymoreHbl: HaX0X/I€HUE B IPUPOJIE, CIIOCOOBI

43 NOJIy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa
l"anorenoBonopoasl. Baxxnenmue

44 KHCJIOPOJICOACPIKAIINE COSTUHECHUS
raJIor€HOB
JlabopaTopHble U TPOMBIIIIIEHHBIE CTIOCOObI

45 MoJTy4eHus rasioreHoB. [I[puMenenue
rajoreHOB U UX COCIMHEHUI
[Tpaktuueckas pabora Ne 4. Pemenue

46 HKCIIEPUMEHTATBHBIX 33734 M0 TEME
"T"anorensr"
Kucnopon: mabopatopusie u

47 MPOMBINIICHHBIE CTIOCOOBI TIOTYICHHSI,
¢du3nueckrue 1 XuMHyeckue cBoiictsa. O30H.
[TpumMeHeHne KUCIopoaa U 030Ha

48 OKcuabl ¥ IEPOKCHUIBI

49 Pemenue 3a1au pa3audHbIX TUIIOB
Cepa: Hax0X/€HUE B IPUPOJIE, CIIOCOOBI

50 MoTy4eHus1, GU3MIECKUE U XUMHUYECKHE
CBOICTBA

51 CepoBoaopon, cyab(uast

59 Kucnoponcoznepxaiiue COeJUHEHUS CEPBL.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [Tpaktrueckas padota Ne 5. Permenue

AKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XXJCHHE B IIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa. AMMUAK, HUTPUIBI

55 Kucnoponconepxaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta ¥ €ro COeAMHEHUI.
A30THBIE y10OpeHHS
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI

57 MOJTy4eHUs!, PU3MUCCKUE U XUMHUYECKHE
cBoiictBa. ®ochunasl u pochun

58 Oxcunst pocdopa, hocopcoaepxkarnime
KuCJIOThL. Conu hochOpHON KUCIOTHI

59 [Tpumenenue docdopa u ero coeMHEHUT.
dochopHbIe yIOOpeHHS
[Tpaktuueckas padora Ne 6. Perenue

60 AKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe "A30T U
dbochop u ux coenuHeHU"
Yraepoa: HaXoXKACHUE B IPUPO/IE,

61 aJJIOTPONHbIE MOU(DUKALUH; PU3HUECKUE U
XUMHUYECKHUE CBOICTBA, IPUMEHECHHE

62 Oxkcua yrineponaa(Il), oxcun yrineponga(IV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
KpemHuuii: HaxoxieHue B pUpoJie, CrocoObI

64 MoJTy4eHus!, GU3MUECCKUE U XUMHUYECKHE
CBOICTBA

65 Oxcupn kpemuus(1V), kpeMHueBas KUCIIOTA,




CHUJINKATbI

IIpumeHeHne KpeMHHUsSI U €T0 COCITMHEHHM.

06 CrekJio, €ro nojiy4eHue, BUbl CTEKIIA

67 Pemenue 3aiau pa3anvHbIX TUIIOB

68 CucreMatuzanys U 0000IeHHNE 3HAHUI 110
teme "Hemerambr"

69 KonTponbhas pabora o teme "Hemerammbr"

70 AHanus pe3yinbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHS OIMIMOOK
ITosoxenune mMeramios B [lepuoguyeckoin

71 CHUCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04eK aTOMOB METAJIOB

79 OO6mme ¢pu3ndecKue CBONCTBAa METaJLIOB.
[IpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE

73 CmnaBsl MeTasuioB. Koppo3ust Mmeramios

74 Pemenue 3a1ay pa3auvHBIX THIIOB
DNEeKTPOXUMHUUECKHUH psij] HANIPSKEHUH

75 MeTaiuioB. O0IIMe CIocoObI MOTYIeHUs
METaJIOB
OO6m1as XapakTeprcTUKa MeTamuioB [A-
rpynnsl [leproandeckoit cuctemsl

76 XMMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKIE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U
UX COEIUHEHUMN

77 O6mras xapaktepucTuka metamuion [TA-

rpynnsl [leproandeckoit cuctemsl




XAMHYECKHUX 3JIEMEHTOB. Marauii u

KaJIBIIWIA: TTOTy4eHne, GU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAUHEHUN

78

KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUs

79

AnroMuHUN: ony4YeHue, Gu3nueckue u
XUMUYECKHAE CBOWCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHIA U
TUIPOKCU/IA AJTFOMUHUS,
I'MJIPOKCOKOMIUIEKCHI ATTFOMUHHUSA, UX
IIPUMEHEHNE

81

Pemienue 3aa4 pa3In4HbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
HKCIIEPUMEHTAJIBHBIX 33]a4 10 TEME
"Mertasuisl TJIaBHBIX OATPYIIT"

83

OO6m1as xapakTepUCTUKa METAJIOB
no6ounbIX noarpynn (b-rpymm)
[lepnonyueckon cuCcTeMbl XUMHUYECKUX
AIIEMEHTOB

84

PuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
Y €r0 COEIMHEHHI, NX PUMEHEHHE

85

Baxxneliime coenMHeHNs MapraHiia.
[lepmanraHaT Kajaus, €ro OKUCIUTEIHHBIC
CBOIiCTBa

86

dusnyeckre U XUMHUUECKUE CBOMCTBA JKejle3a
u ero coeauneHun. llonyuenue u
MIPUMEHEHHUE CIIABOB Keje3a

87

dusnyeckre U XUMHUYECKHE CBOUCTBA MEIU U




e€ COeTMHCHMI, NX TPUMEHEHNE

dusnyeckre U XMMHUYECKHE CBOUCTBA [IMHKA

88 U €T0 COCTUHEHUH, UX IPIMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA
[TpaxkTrueckas paborta Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33134 10 TeMe
"MeTauisl TOOOYHBIX TTOATpyI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O060011eHe U CUCTeMAaTU3alHs U3YYEHHOTO
Marepuana no reme "Metamibr"

92 KonTponbnas pabora o teme "MeTtamist"”

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,
KOPPEKIHS OIMIHOOK
Posb xumMuu B 00ecrieyeHu yCTOHYHBOTO

94 pa3Butus yenoneuecTna. [lonarue o
Hay4YHBIX METOJAaX UCCIIEI0BAaHUS BELIECTB
HayuHble npUHIMITBI OpraHU3auu

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[IpomblinuieHHbIE CIOCOOBI MOTYYEHUS
Ba)XKHEUIINX BEIIESCTB

9% XHUMHYECKOE 3arpsI3HEHNE OKPYKaoIen
Cpelbl U €ro NOCIeICTBUS

97 XWUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpeACTBA

98 Xumust numy. Poiab xumMun B obecrieyeHun
MUIIEeBON 0€30MacHOCTH

99 KocmeTrnueckue u nappromepHbie cpecTsa.

briToBas xumusa




Xumus B CTPOUTENLCTBE. BaxkHelime

100 CTPOHTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepUaIbl
101 XWUMHS B CEITBCKOM XO35HCTBE. 1
OpraHuueckue 1 MUHEepaJIbHbIe y00peHHs
102 CucreMaruzanys 1 0000IIeHNE 3HAHUI 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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