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HNOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamma mo XMMUU Ha yYpOBHE CpeaHEro oOiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON IporpaMMbl CpEIHEero o011ero
obpazoBanusa(POIl COO), npeacraBieHHbIX B DenepaibHOM TOCyaapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzaiusx Poccuiickoi
depeparuy, peaM3yIOIIUX OCHOBHBIE 0Opa3oBaTeldbHbIE MPOrpaMMbl, U
OCHOBHBIX TonokeHnit «Ctparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oepnepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YpOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHus ywamuxcs 10-11  kmaccos.
N3yyenne mpeamera, peammsyemMoe B YCIOBUAX U (epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM XU3HU B COLIUYME, a TaK¥Ke JJIs
OpOAOJKEHUsT OOYy4YEeHHs] B OpraHM3alusax MNpo(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 B3auMOOOYCIOBIECHHOCTU IIE€JI€H, COAEpKaHMUS,
pe3yabTaToB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCS CJEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOi IO
XUMUU QYHKIIAN:

e uH(pOPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpOoH obecreynBaeT
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
OIpe/IeNIeHHEe: MPUHLUIIOB CTPYKTYPUPOBAHUS U TMOCIEI0BATEIbHOCTH
U3y4YeHHUs Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTHK; TOIXO00B K (DOPMUPOBAHHIO COJEPIKATEITLHON OCHOBBI
KOHTPOJISI U OLIEHKHM OO0pa30BaTElIbHBIX JIOCTHXKEHUM OOydJarommuxcs B
paMKax WTOroBOM artecTtaud B (OpME €IMHOr0 TOCYIapCTBEHHOI'O
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTaHaBJIIMBAET WHBAPHAHTHOE MPEIMETHOE CojiepkKaHue, o0s3aTelbHOe
JUISL W3Y4YEHUS B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JA€T NpHUMEpPHOE paclpeeneHre y4eOHOro BpPEMEHH, PEKOMEHyeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

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

e N1a€T METOJMYECKYI0 MHTEPIPETALNIO LEIeH U 33a/1a4 U3y4YEHHUs IpeIMeTa
Ha yrayOJa€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIIHETO o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKK€ C y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4YeHHEeM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOW MpOrpaMMod MO  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 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 HAMpaBjieH Ha peau3aluio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUUM  3TalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHUs B paMKaX U3Y4YEHHUS CIHEHUABHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3alMAX CPEIHETO0 MPOodEecCHOHaATBLHOTO
oOpa3zoBaHus. B 5Toll CBA3M u3ydeHHE MpeaMeTa «XHUMHSI» OPHUEHTUPOBAHO
NPEUMMYIIECTBEHHO HAa  pacllUpeHue U yriayOJeHue TEOpPEeTUYECKOW U
MPAKTUYECKON MOITOTOBKU 00YyJaronuxcsi, BEIOPABIINX OMPEASIEHHBIA MPOPUITH
0o0y4eHUs, B TOM YUCJI€ C IEPCTIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
o0Opa3oBaHus B Opranuzaiusx npodeccruonaibHoro oopasoanusi. Hapsany ¢ 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



BOCIIMTAHMS W COIMAIILHOTO Pa3BUTHs OOydYalOIIUXCs, Ha (POPMHUpOBAHUE y HHX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM palloHaNu3alui y4eOHOTro Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  yIUIyOJN€HHBIE Kypchl — «Opranudeckas 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 nojoxkenuss GI'OC COO o paznuuusix 06a30BOro W yriayOna&HHOTro
YPOBHEW M3y4YeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISIE€T COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucTeMa
3HAHUM TMOJy4YaeT ONpeneIEéHHOE TEOPETUYECKOe JIOMOJHEHUE, MO3BOJISIONIEe
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 COCIUHEHUM HAa OCHOBE PACHIUPEHHS W YTIyOJeHus
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepMoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u llepuogmueckoii
CUCTEMBl ~ XHMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHWMUYECKas CBS3h
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKIui  JOMO’HsAeTcs  (OpMHUpPOBAHUEM  MPEACTABICHUN 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEITIECTB.
B kypce opraHwdeckoil XUMHUU TPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynensieTcs oco00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX 3P deKTax,
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 oOIei cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MpEIMeTa NI KJIACCOB XUMHUKO-(U3UYECKOro npoduis 0obiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3YYCHUHM TIpeIMeTa B JaHHOM CiIy4ae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUU U B (PH3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchbl W SHEPIrUM, 3aKOHbl TEPMOJUMHAMHUKH, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHHUU BEILLECTB U JPYroE.

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
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOISAT, K TMpUMEpPY, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIYXKaT OCHOBOM Il U3Yy4ECHUS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHbIMH MpEAMETaMH, BXOJAUIMMU B COCTAaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn uzydeHun ydeOHOro mnpeamera «XUMHs» Ha YIrIIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeaHero oduiero oOpazoBanus (Ha 0a30BOM
YPOBHE), 3aJaueil NEepPBOCTENEHHOW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenne
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMsS NpeIMeTa Mpeaoiaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMHpOBAHME TMPEACTABICHUI: O MAaTEpUAILHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUU MPUPOJBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beayliel poid B 0OeCIedyeHuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHUH  MpoliemM
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€eCleYeHny palrMOHAIBHOIO MPUPOAONOIb30BAHMS, B (POPMUPOBAHUH
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-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB W TEOPUM XUMHUHU, COBPEMEHHBIX NPEICTABICHUNA O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJAMOJEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaxX, 00 0OIIMX
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
MPOTHO3UPOBAHUS SIBIICHUI, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
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 H  IepepadoTKOU
BCIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX [IJII TPUOOPETEHUsS] YMEHHM OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHUS XUMHUYECKHX SBJICHHM, HMEIOIINX MECTO B
MPUPO/IE, B MPAKTUUECKON AEATEILHOCTH U MOBCEAHEBHOM KU3HU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMA TEIOCTHOW CHCTEMbI CpeIHEro oO0Iero oOpa3oBaHHS NpPHU WU3YUYECHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYECHHIO U TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUsSI K CcaMOOOpa3oBaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE SKOJIOTHUECKOU KYJIbTYpPHI, IPUOOPETEHHE OMbITA OOIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

OO1mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX JJISl U3yYEHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hepento), B 11 knacce — 102 vaca (3 yaca B HeJIemI0).



COIEPKAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToma YrjepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OPraHMYECKUX COCINMHEHUSX. THWIbl TUOpUIM3AIMM ATOMHBIX OpOuUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENnTOpHbIA). TUNbl TEpeKpbIBaHWS 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 coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTasd, COKpallEHHas,
ckenerHas. M3omepus. Buuabl wn30MepHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BewniecTB. lloHaTtue o
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO NPEBPALIECHUIO OPraHWYECKUX BEUIECTB NPHU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENECH MOIEKYI
OpraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Aunkansl. 'oMonorudeckuil psj ankaHoB, oOmias (Gpopmyina, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
rUOpUIU3aus aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. DU3MYecKkne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: pEAKIMU 3aMELIEHUs, W30MEpHU3alluy,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. O0Owas ¢opmysna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHMSI M XUMHUYECKHX CBOICTB MaiblX (LUKJIONPONAH, LUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

AnkeHbl. ["'omosiorudeckuii psifi ajakeHoB, obOmias (Gopmysa, HOMEHKIIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKEeHOB, SpP*-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
kymyauposanuvie). OCOOCHHOCTH JEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenuuenune. [lonmumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuil psj alnkuHOB, o0mas GopMmyrna, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKHHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOWCTBA AJIKHWHOB.
XUMHUYECKHE  CBOMCTBAa:  pEaKUWW  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiy Ha TPOHHYIO CBA3b. CIOCOOBI MOTyIeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast hopMyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyJbl OeH3ona. DuU3nyecKue CBOICTBA apeHOB. XUMUYECKUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPE AaJKUIbHBIX pPaJUKaIOB, KapOOKCHUIHHOH,
TUAPOKCUIBHOM, aMHMHO- WM HUTPOTPYIIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii ra3. [lonyraeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



NepPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTaJTUTHUYECKUM), PUDOPMUHT, MHUPOIH3.
[IponykTel nepepaboTku HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCaMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJOreéHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3aumMopeicTBHe IUrajoreHalKaHOB C MAarHUEM M IIMHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHs] BEIIECTB M HX NpEeBpallCHUN:
u3ydeHrne (PU3MUEeCKUX CBOWCTB YIIIEBOJOPOJOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, PAcTBOpA IEpMaHraHaTa KaJius, B3aUMOJICHCTBUE AalETUJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApy)KEHUE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U raJOT €HIPOU3BOAHBIX YIIE€BOAOPOIOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHbie CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUMHU 3aMEIICHUs, JeruapaTalud, OKHUCJIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMYy4YEHUsT M TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTypa U m3oMepusa. OCoOeHHOCTH (HU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIICHUS, B3aUMOJIENCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupThl. [IpencraBnenue o MexaHHU3ME peEaKIUi HYKICO(UIBHOTO 3aMElIeHUs.
HeiictBue Ha opraHuzM uenoBeka. CrocoObl TMOJdy4YyeHUs U MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHE THUJPOKCOTPYINbl U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBorcTB ¢enona. KauecTBeHHble peaknuu Ha ¢GeHon. TokCMYHOCTH (eHora.
CrniocoObl monydenust v npuMenenue penona. denonpopmanpaeruinas cMoia.

KapOonunbHble COETMHEHHS — aJIbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Trpynmbl. ['OMONOrnyeckue psijbl aabJerujoB U KETOHOB, 00IIas
dopmyna, uzoMepus U HOMeHKJaTtypa. Du3uyeckue CBOWCTBA allbJCTUIIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUIOB W  KETOHOB:  PEaKLHUHU
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE Mpe/ETbHbIe KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBONCTB MYypaBbUMHOM KHUCIOTHL. [loHSTHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX 3dupax. MHOrooopasne KapOOHOBBIX KHCIIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJbMUTHUHOBAS, OJEUHOBAs, .JUHOJEBAs,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION U 1IesI0YHOoM cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKAIIUX 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). MoHocaxapuabl: TJIOKO3a, (PpykTo3a, Tajakroza, pudosa,
ne3okcupu6o3za. dusnyeckne cBOCTBa W HaxoxaeHue B npupojge. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYECHUE B KU3ZHEAECATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HeUtoa03bl.  PU3MUECKHME CBOMCTBA Kpaxmana M LEUII0N03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMaJsia: THAPOJINA3, KAYECTBEHHAs] PEaKkuus C MOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOIU3, MoydeHue 3(pupoB 1emiono3sl. [lorstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METO/bl M3yYEHHUs BEIIECTB W HUX MPEBPAIlCHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHUCIIEHHE STUJIOBOTO CIHMPTA B AIbJETH] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHHUPTA JUXPOMATOM Kalidsl (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIETUbl (C THUIPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus raunepuHa ¢
ruapokcuaom Menu(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ rujgpokcugoMm meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kitaccudukaius aMUHOB:
anudaTudyeckue M apoMaTHYeCKHe; TMEepPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCJIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOe BiMsiIHME TPy aTOMOB B MOJIeKyJsie aHwinHa. OCcoOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4YeHHs] M TpUMEHeHue anudarnueckux aMuHoB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIEe NPEACTABUTENH Ol
AMUHOKUCJIOT: TJIMIUH, ajaHuH. @DOuU3MYecKhe CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIMs MOJUKOHACHCAINKH, O0pa3oBaHWE TMENTHIHON CBS3U.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupomHeie monumepnl. [lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIMN3, JACHATYpAIMs,
KauyeCTBEHHBIE 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
«A30TcoaepKalue OpraHUYeCcKue COCIMHEHUS» WU «Pacnio3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

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



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUM —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

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

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKoB, pEIICHHE OJKCIIEPUMEHTAIbHBIX 3amad 1o Teme «Pacmno3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MojekynsipHOH (OpMyJibl OPraHMYECKOro COEIMHEHHUS II0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOISIIMX B €0 COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJIYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MO>KHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTACIBHBIX TIpeaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYIHBIA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
DHEPTreTUYECKUA YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

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



dboToCcuHTE3, HbIXaHWE, OCJKH, YIJICBOJbI, XHUPBI, HYKJICHHOBBIC KHCJIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

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

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u [leprnonnyeckass cucremMa XUMUYECKUX DJIEMEHTOB
JI.N. Menneneea. CBs3b nepuoanyeckoro 3akoHa u llepuoguueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHUS CBOWCTB XUMHUYECKHX JIIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XumMudeckash CBsA3b. BHAbl XHMHYECKON CBSI3M: KOBaJCHTHas, HOHHasil,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBINA. DHEPrus U JJWHA CBSI3U. [0S pHOCTH, HAITPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

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

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

BemectBa  MOJIEKYJISIDHOTO W HEMOJIEKYJISIPHOTO  CTpOEHHUA.  THUIbI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o nucnepcHeix cucremax. Mctuaabie pactBopsl. lIpencraBnenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas J0Ji BELIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukainus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpHUBUATIbHbBIC
HA3BaHUA OTJEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMHU4eCKuX peakiuii B HEOPTaHUYECKOW M OpraHUYeCKOu
XUMHUU. 3aKOH COXPAHEHMSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OGpaTtuMbie 1 HeOOpaTUMbIE PeaKIi. XUMHUYECKoe paBHOBecrue. KoHcTaHTa
XUMUYECKOro paBHOBecUsl. DaKTOpbI, BIUSIOUIME HA MOJ0XKEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larenbe.

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoausiii mokazarens (PH) pactBopa. I'maponus comeit. Peakiyu
MOHHOI'0 OOMEHa.

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

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX IPEBPAILCHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl pacTBOPOB C TOMOIIBI) HWHJIMKATOPOB, W3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XMUMHYECKOM pEaKIMU M IOJIOKEHUE XUMHYECKOro
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuoanyeckon CHUCTEME  XHMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUTIOTPOIHS HEMETAJJIOB (Ha MpUMEPE KHUCIOpPOAa, CEpPhI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MIapuibL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMHYECKuEe cBoWcTBa. ['asioreHoBomopoAbl. BaxHelme KUCIOpOACOIepKalue
COEJIMHEHUS TayoreHoB. JlabopaTopHbie W TPOMBIILUIEHHBIE CTIOCOOBI TIOTYyYEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopon, o3oH. JlaGopaTtopHble U MNPOMBIIUICHHBIE CHOCOOBI TOJYYCHHUSI
Kkuciopona. @U3nuecKkue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepuucras u cepHas KHCIOTBI M HX cond. OCOOCHHOCTH CBOWCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A30T. HaxoxnaeHue B TMpupojie, CHOCOOBI TONy4YEHUs, (PUINUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI ¥ UX coti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenne azora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue 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 CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
CONM. AKTHBUPOBAHHBIA yroyib, ancopOuusa. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOMy4eHHs, (PU3UUYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHUs U ero coequHeHui. CTEKI10, €ro mojiydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeraoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckue cBoWcTBa MeTaioB. [IprMeHeHHe MEeTaluiOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN  psJl  HampsbkeHuid  MertamioB.  OOmiye  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprusi. [lonarue o koppo3un metawioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX JJIEMEHTOB. Hartpwii u kanmuii: mnomydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka merayioB |IA-rpynmer I[lepuoguyeckoit cuctemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOWCTBAa, MNPUMEHEHHWE IMPOCThIX BEIIECTB M HMX COEAUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIOMUHUHN: TOTy4YeHue, GU3NIECKre U XMMHUYECKHE CBOWMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOMCTBa OKCUAA U
TUAPOKCHUAA ATFOMHUHUS, TUAPOKCOKOMILIEKCHI alTFOMUHUS.

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

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u nuxpomartsl, UX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

OU3nUecKue MU XHUMHUYECKME CBOMCTBA MapraHila M €ro COCIUHECHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Ou3MYECKNEe U XUMMHUYECKHE CBOMCTBA XKeEje3a U ero coenuHeHnil. OKCusl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

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

[uuk: nomydyeHue, (u3Mveckue U XHUMHYECKHE CBOHCTBAa. AMQOTepHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre o0pa3lloB HEMETaJUIOB, rOpeHue cepbl, docdopa, kene3a, MarHus B
KHCIIOpPOJIe, M3Yy4YeHUE KoJUeKIuu «MeTalibl M CIUIaBbl», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA W jKelie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATUOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCJIOT W WIENOYEH, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad [0 TEMam
«l"amorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonsaTue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3auuyu XUMUYECKOr0 Tpou3BoAcTBa. [IpoMblieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYKAKOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedueHrH SHEPreTHIECKOM 0€30MacHOCTH.

Xumusgs H© 340pOBbe denoBeka. JlekapcTtBeHHble cpencrtBa. lIpaBmiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XuUMUS THIIA; OCHOBHBIE KOMITOHEHTHI, MUIIEBBIC 100aBKU. Poib xumuu B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xumwus. [IpaBuna
0€e30MacHOr0 MCHOJb30BaHUSl MpenaparoB OBITOBOW XWMHH B IOBCEAHEBHOMN
KU3ZHU.

XuUMHS B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHBIE MaTepuaibl (I[EMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

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

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) NPOJYKTOB pEaKLMU, €CIU OJHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakuuu, €CIM OJHO M3 BEHIECTB JAHO B BHUAE PacTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B pPACTBOPE, MOJM BBIXOAA IPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHnueckoi xuMuu B 11 Kilacce ocyliecTBIISETCS Yyepe3 UCIOJIb30BaHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukaius, MepuoIudHOCTh, HAOII0IeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIIECTBO, Teno, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, HICATbHBIM 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, CEIbCKOXO35IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



ImpemnapaTros, IMPOU3BOACTBO KOHCTPYKIIMOHHBLIX  MaTcpualioB, QJICKTpOHHAasA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBMU € CHUCTEMHO-IEITEILHOCTHBIM IOJXOJOM B CTPYKType
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHMHUS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPECICHNIO; HAIMYUE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHUSA, HaJIU4YUe
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE peE3yJbTaThl OCBOCHHUS IIpeaMeTa «XHUMHUA» OTPaKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA IT03HABATEIIBHOM M TIPAKTHYECKOW JICATEILHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY M MPABOIOPSJIKY;

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

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M IPUHUMATh MOTHUBBI, HaMEpPCHHS, JIOTUKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HaCJICIHIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TIPOLIECCY TBOPUECTBA B 00JIACTM TEOPUU M IMPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TMO3HABATEJIbHBIX MOTHMBOB B TMOJYYEHHHU M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE U TOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEN 310poBOro U Oe3zomacHOro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalieHusi ¢ BeUleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM NPaBWI HHIWBUAYAIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mnpodeccuu W pean3aluud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11E€JI€CO00PA3HOr0 OTHOUIEHUS K NPUPOJE KaK HCTOYHUKY
CYILLIECTBOBAHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJ00ATbHOIO XapakTepa SKOJIOrMYeCKUX MpoOJeM, BIMSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUSI HEOOXOJWMOCTH WCIOJb30BaHUS JIOCTWXKEHUNW XUMHH IS
pelIeHus] BOMPOCOB PallMOHAIBHOTO MPUPOI0NIOIb30BAHUS;

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

HAJIMYUS Pa3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKON HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
MpPaKTUKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUS 00 OKPYXKAIOIIEM MUpE KaK O €IUHCTBE MPUPOJbI U UYEIOBEKA, B
MO3HAHUHM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOjeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA: B €€ TYMAaHUCTUYECKOM HANPABIECHHOCTH W BaXXHOW POJIM B
CO3JJaHMM HOBOM 0a3bl MaTepuaIbHON KYJIbTYPhl, B PEIICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUN
YCJIOBUHM YCHEIIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHON KU3HU KaXKJIOrO 4jeHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: 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 3aKIIOUCHHS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

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

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO W
caM0ooOpa30BaHMUIO, K AaKTUBHOMY IIOJIY4EHHUIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero ooiiero 00pa3oBaHUs BKIFOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKTUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHCOH(PUKY METOIOB ITO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKITMOHATBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEPCAJIbHBIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh 1eNU JeATEIbHOCTH, 3ajaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh TMPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMUYECKOTO MBbIIIJICHUS
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH M YCTAHABJIMBATh WX B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJIS OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHMS W KPUTEPUU JJIs KiIacCU(PHUKAIMU BEIISCTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYyXJCHHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOBI M 3aKJIFOUCHUS;

MPUMEHSATh B MPOIECCE MO3HAHMS HCIOJIb3yeMble B XUMHH CUMBOJIMYECKUEC
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakuud — TPHU PEIICHUHM Y4YEOHBIX TO3HABATENbHBIX M IMPAKTHUYCCKHX 3aJ1ad,
NPUMEHSATh Ha3BaHHbIE MOJIENIbHBIE TIPECTABICHUS ISl BHISBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOrO IMO3HAHMUS BEIIECTB MU XUMHYECKUX
peaKIui;

dbopMyIHpOBaTh 1ETU U 33/1a4U UCCIICIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJCTh HAaBBIKAMH CaMOCTOSITEILHOTO IIJITAHUPOBAHUS U IPOBEIACHHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs] TPAKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpMauK (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (QopM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN 1 PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMaNMe: TPUMEHATh MEXKIpeaAMeTHbIe ((hu3ndeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.



KOMMyHHKaTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHH:

3a/1aBaTh BOMPOCHI 10 CYLIECTBY 00CYK1a€MOM TEMBI B XOZ€ AHAJIOTa U/ WU
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHCHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C TIPE3CHTAIMEH pPEe3yIbTaTOB IMO3HABATEILHON JEATEILHOCTH,
MOJTYYEHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PeaN3alli Y4eOHOTO MPOEKTa, U (HOPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM TPOBEIEHHBIX HWCCICIOBAHWNA MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXJIeHUSI 1 00OMEHA MHEHUSIMU.

PerynsiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1eliCTBHUSA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOK IO3HABATEIbHYIO
JesITeNbHOCTb, OmNpeaenss e€ I[enu M 3aJayd, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh TpeAJiaraeMblii alrOpUTM JIEHCTBUH MpH
BBIIIOJIHEHUM Y4YeOHBIX U HCCIENOBATEIbCKUX 3aJad, BBIOMpaTh Haubosee
3¢ (deKTUBHBIN CHOCOO MX pelIeHHs ¢ Y4YETOM IMOJNyYEHHs HOBBIX 3HAHUNA O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYILIECTBJISITh CAMOKOHTPOJIb JICSITENBHOCTH Ha OCHOBE cCaMoOaHalau3a M
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmMeTHbIe pe3ybTaThl OCBOCHUS MPOTPAMMBI TT0 XUMHUH Ha yriayOJEHHOM
YpPOBHE Ha YPOBHE CpEAHEro oOHIero oO0pa3oBaHUs BKIIOYAIOT ClelUpUUECcKUe
JUTsl y9eOHOTO TpeaMeTa « X UMUs» HayYHbIC 3HAHHSI, YMEHUS U CTIOCOOBI CHUCTBUI
0 OCBOCHMIO, UHTEPIPETAMKA U NPEeoOpa30BaHUIO 3HAHWW, BHUJIbI JCSITEIbHOCTU
MO TOJIYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUW B PaA3JIMUHBIX YYEOHBIX
CUTyalUsiX, a TAK)K€ B PEATbHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C XUMUEH. B
IporpaMMe II0 XHMHUU NPEAMETHBIE pPE3YyJbTaThbl MPEJICTABICHBI 110 TroAaMm
V3YUYCHMUSL.

10 KITIACC

[IpenmerHble pe3ynbTarbl OCBOEHMS Kypca «OpraHvdeckas XUMUSA»
OTpaXxaroT:

c(OpMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ U 3HAUYEHUU OpPraHUYEeCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECIEYEHUH yCTOWYUBOIO



Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTMYECKOU, YPHEPreTUYECKON U
MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecrie4yeHu PalMOHAIBHOTO
IPUPOJIONOJIH30BAHUS, B (OPMUPOBAHUU MHUPOBO33PEHUSI U OOIIECH KYIbTYpbl
YeJIOBEKa, a TaKXe OKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3J0POBbIO U IPUPOJHOM CPELE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHM, KOTOpas  BKIIFOYAET:
OCHOBOTOJIAraloIIre MOHATHUSI — XUMHUUYECKUN IJIEMEHT, aToM, SAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aromHBIe OpOWMTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToMma, THOpuAM3alvsg AaTOMHBIX OpOuTaneil, HOH, MOJIEKYa,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKUCICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEpPOIHBINA CKeeT, PYHKIIMOHAIbHAS
rpynmna, pajaudkall, CTpPYKTypHble (opmynbsl (pa3BEpHYThIE, COKpalIEHHbIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuuecKas,
ONTUYECKAs), H30MEpPbI, TOMOJIOTUYECKHN PsJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ- U a30TCOJEPKAIINE OPTraHUYECKUE COCAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCAWHEHHS; TEOPUHU, 3aKOHBI
(nepuoguueckuii 3akoH J[. M. MenpgeneeBa, Teopusi CTPOEHUS OpPraHUYECKUX
BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS
U TpeBpallieHUusT JHEPrUM TMPU XUMUYECKUX pEakIUsix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHW, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHHS TPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKHX SBJICHUMN; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakiui, TEPMOJUHAMUYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BJIMSIHUW aTOMOB M T'PYIIIT aTOMOB
B MOJIeKyJax (MHIYKTUBHBIM U Me30MepHbIi 3¢ dexTol, opueHTanThl | 1 1l pona);
(akTONOrHYEeCKEe CBEICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU
NESATeTbHOCTU  YeNIOBEKa, OOIMMX  HAYYHBIX  NPUHIUIAX  XHMHUYECKOTO
IPOM3BOJICTBA (HA MpUMEpPE MPOU3BOJICTBA METAHOJIA, NTepepadOTKU HePTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEPHBIC MPU3HAKK TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHS MPHU
OMMCAHWU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OPraHUYECKUX
BEIECTB;

COCTaBJISITh YPABHEHUS] XMMHUYECKHX PEAKIMI M pacKpbIBaTh UX CYLIHOCTH:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  TMOCPEACTBOM  COCTABJICHUS



AJIEKTPOHHOrO 0ajaHca »HJTUX peaKlui, peakluidi HOHHOIO OOMEHa MyTEéM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

W3rOTaBIIMBaTh MOAEIHN MOJIEKYJI OPraHUYECKHX BEIIECTB ISl WLIFOCTPALUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOEHUIO K OIPEIETEHHOMY
KJIacCy/Tpynme COENWHEHHWH, JaBaTh WM Ha3BaHUS 1O CHCTEMAaTHYECKOM
Homernknarype (IUPAC) m mpuBoAWTh TpUBHAILHBIC HAa3BAaHUS IS OTICIBHBIX
IpeACTaBUTENICH OpPraHUYECKUX BEIIECTB (ITWICH, alleTHIICH, TOJYOJI, TJIUIEPHH,
STUWICHIJIUKONb, (eHOoN, (GopMaibIeru/l, aneTaabIeruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHas KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
[JIMIUH, aJlaHWuH, MajbTo3a, PPYKTO3a, aHWJIWH, JTUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMHPOBAHHOCTh YMEHUS ONpPENENsTh BHJ XUMHUYECKOW CBSI3U B
OpraHUYECKUX COEAMHEHUSIX (KOBAJICHTHAsT W WOHHAsl CBs3b, G- U T-CBA3b,
BOJOPOJIHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS,

chOpMUPOBAHHOCTh  YMEHHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbusznueckre MU XUMUYECKUE CBOMCTBA TUIMYHBIX MPEJCTABUTENCH pPa3TUYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: aJIKAHOB, IMKJIOAIKAHOB, aTKEHOB, aJIKaJUCHOB,
QJIKUHOB, apOMAaTHUYECKUX YIJIEBOJOPOJAOB, CIUPTOB, albJCTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MIPOCTHIX U CIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHEHUIN U
AMUHOB, AMHHOKHUCIJIOT, OEIKOB, yTiIeBOAOB (MOHO-, JU- W TMOJUCAXAPHUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b  MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIHl C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh HAa KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COSAUHEHHUH OT
KPaTHOCTHU U TUIA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3H ), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Ceipbs (He(Th, TPUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMM O €CTECTBEHHO-HAay4YHBIX
METOJIax TMO3HAHUS — HaOJIOJICHUH, U3MEPEHUHU, MOJCIHUPOBAHUU, IKCIIEPUMEHTE
(peanTbHOM U MBICIIEHHOM) U YMEHHS IPUMEHATH 3TH 3HAHUS;



c(hOopMUPOBAaHHOCTh yMEHUS MPUMEHSATH OCHOBHBIC orepaluu
MBICTUTEIIPHON JEATeIbHOCTH — aHaJIM3 M CHUHTE3, CpaBHEHHE, 00O0OIIeHUE,
CHUCTEMATHU3alIMIO, BBIBICHUE NPUYMHHO-CIEICTBEHHBIX CBS3EH — JJISI U3Y4EHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHUH: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUMN C
MNOHATUAMHU U TPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTE€pUaIbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKONM XUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOIY;

c(OpMHPOBAHHOCTh YMEHMI: TMPOBOJUTH PACUETH MO XUMUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIMI C MCTOIb30BaHUEM (U3HUECKUX
BeIWYuMH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJMWYECTBEHHOW CTOPOHBI: PACYETHl MO HAXOXKIACHUID XUMHUYECKOU
dbopMyJIbl BEIIECTBAa IO M3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHUX SJIEMEHTOB,
POJIYKTaM CrOpaHusl, MIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3WIMH  SKOJIOTMYECKOW  O€30MacCHOCTH  MOCHEACTBUS  OBITOBOM U
NIPOM3BOJICTBEHHONW JIEATEIHHOCTH UEJIOBEKAa, CBA3aHHOM ¢ mepepaboTKoM
BEII[ECTB, UCIOIL30BaTh MOJYYEHHbIE 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIIeHUN
po0JIeM B CUTYAIIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEIBHO IUIAHUPOBATH M IIPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYEHHE W M3YYEHUE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJIOPOJIOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOAEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 10 PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIFOJCHHUEM IPaBUII
Oe3omacHoro oOpaIreHus ¢ BemiecTBaMU H JIA0OpaTOpPHBIM O00OpPYAOBAHHUEM,
dbopMynHpoBaTh II€Nb HUCCIIENOBAHUS, NPEJACTABIATh B pa3IudHON (dopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMEHUM:

COOJTI0IaTh TIPABWJIA HKOJIOTHYECKH IIeIeCO00Pa3HOTO TIOBEACHHS B OBITY |
TPYIOBOU JEATETLHOCTU B IIEJISIX COXPAHEHHUsI CBOETO 3/I0POBbS, OKPYKaroUIeh
MPUPOAHOMN CPEIbl U JOCTHKEHUS €€ YCTOMUMBOIO pa3BUTHSI;

OCO3HABaTh OIACHOCTh TOKCHMYECKOTO JCHCTBUA HA >KUBBIE OPraHU3MBbI
ONpPEEIEHHBIX OPraHMYECKUX BEIIECTB, TIOHUMAasi cMbIC TTokazatens [1/1K;

aHAJTM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUS OPTaHWYECKUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TIONb3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOpMAIINH B PA3TUYHBIX UCTOUYHUKAX (Hay4YHasl U yueOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBO nMHpopmanuu, IHTEpHET U Apyrue), KpUTHIECKU



aHaJM3UPOBATh XUMHUYECKYIO MHGpOpMaIMio, TiepepadaTpiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHHU C TIOCTaBJICHHON y4eOHOM 3amaueii.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHS) OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepHaTbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHHM MOPUPOALI, O MECTE€ W 3HAYCHUU
XUMHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUH YCTONYMBOTO
pa3BUTHUS, B pEIIEHUU TPOOJEeM HKOJIOTHUUECKOM, DHEPreTHYEeCKOM U MHUILEBOU
0€30MacHOCTH, B Pa3BUTUM MEIWIIMHBI, CO3JIaHMM HOBBIX MaTEpHaJIOB, HOBBIX
HUCTOYHUKOB DHEPIHUH, B OOCCIICUCHHH PAIlMOHAIBLHOI'O IPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBaAaHUU MHUPOBO33PEHUST M OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHMS K CBOEMY 3J0POBBbIO M IPUPOJIHOMU

cpene;
BJIaJICHUE  CHUCTEMOM  XHMMHMYECKMX  3HAHMM, KOTOpass  BKJIIOYAET:
OCHOBOMOJIAralolne MOHITUS — XUMHUYECKHI JJIEMEHT, aToM, SApO aroma,

M30TOIIbI, 3JICKTPOHHASI 000JI0UKa aTOMa, S-, P-, 0-aTOMHBIC OpOUTAIN, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHUS aToMa, THOpUIW3aIMs AaTOMHBIX OpOHWTalield, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, CTENEHb  OKHCIICHMS,
XUMUYECKasi CBs3b (KOBaJICHTHas, WOHHAs, MeETaUIMYecKasi, BOJOPOHAs),
KPUCTAJJIMYECKAS] pEIIETKA, XHWMHYECKas pPEaklus, pacTBOp, JIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMALIMS, CTENEHb JIHCCOLMAIUH,
BOJOPOJHBIN TOKa3aTelb, OKUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOU 3 deKT
XUMHUYECKON peaKIluu, CKOPOCTh XUMHUECKON peaKkIluy, XUMUUECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpUs DIEKTPOIUTUYECKON TUCCOLMAIMHU, TEPUOAUIECKUN
3akoH J[.1. MenneneeBa, 3aK0OH COXPaHEHUSI MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MpEeBpaIICHUs SHEPTUU MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMUH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKAllMe B OCHOBE IMOHUMAHUSA
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHHUW,  COBPEMEHHBIEC
MPEACTABICHUS] O CTPOCHUH BELIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM H
HAaIMOJIEKYJISIPHOM  YPOBHSX; IPEACTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakuui, TEpPMOAWHAMUYECKMX W  KHHETUYECKUX 3aKOHOMEpPHOCTSAX  MX
IPOTEKAHUS, 0 XMMHYECKOM PAaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX CHCTEMAaX;
(paKkTONOrM4YeCKUEe CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHHUH M O€30IacHOM
UCIIOJIb30BaHUM BAXXKHEHMIIUX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESTEeNbHOCTH  YEJNOBEeKa, OONMX  HAay4YHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOU3BO/ICTBA;



c(hOpMUPOBAaHHOCTh YMEHHUM: BBISBIISITh XapaKTEPHbIC MPU3HAKU TMOHSATHIMA,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MHPH
ONMCAaHUU HEOPraHUYECKUX BEIIECTB U UX IPEBPALCHUM;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIL30BaTh XUMUYECKYH) CHUMBOJIUKY IS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEAEIISITh BaJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAWHEHHUSX, BHJ XMMHUYECKON CBS3U (KOBAJICHTHas,
WOHHAs, METAJUIMYeCKas, BOJOPOJHAsA), THUI KPUCTAUNIMYECKOW PEImETKU
KOHKPETHOI'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHSITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHMYECKOM CBS3M W THUIA KPUCTAJUIMYECKON pEImIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh  yYMEHHWH:  KiIacCHU(DUIMPOBATH:  HEOPTaHUYECKHE
BEIECTBA MO UX COCTABY, XUMUYECKHE PEAKIIUU MO PA3JIMUHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyrouux BeIeCTB, TEMIOBOMY 3(h(deKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajuzaTopa W
JPYTUeE); CAMOCTOSITEILHO BEIOMPATH OCHOBAHUS M KPUTEPUH TSl KJlacCU(PUKAIUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHMs PACKPBIBATH CMBICI MEPUOIMYECKOro 3akona Jl.
U. MenpeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTEepPU30BaTh OJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOIOB
[lepuognueckonr  cucremsr  J.M.  MengeneeBa,  UCHOJb3Yys  TOHSATHS
(QHEPreTUYECKHE YPOBHU», «IHEPTreTUYCCKHUE IMOMYPOBHW», «S-, P-, 0-aToMHBIC
opOuTann», «OCHOBHOE€ MU BO30YXKJEHHOE JHEPreTUYECKHE COCTOSIHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKHX AJIEMEHTOB M MX
coequHeHUM no mnepuojgam u rpynmnaMm Ilepuonmueckou cucrember [ U.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh ~YMEHHH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIAThH
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEKIY HEOPraHMYECKMMH BEIIECTBAMHU C
MIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;

c(OpMHPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peakIui; peaklii MOHHOrO OOMEHa MYTEM COCTABJICHUS WX TMOJHBIX U



COKpAaIlIEHHBIX ~ WOHHBIX  YpPaBHEHUM;  pEaKUMM  TUAPOJN3a;  PEAKLUHN
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEPE THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUA);

c(OpMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMUYECKUX PEaKIUi C y4€TOM HX IHEPreTUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTH XHUMHYECKOW peaKIMh B 3aBUCUMOCTH OT Pa3IuYHBIX
(dakTOpoB, a TaK)KE XapaKTep CMENICHUS XUMUYECKOTO PAaBHOBECHUS M0 BIUSIHHEM
BHeIIHUX Bo3zaeicTBuil (mpunnun Jle [Ilarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHUMHYECKHUE DPEaKIIHH,
JeXallue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHHUs CEPHOM KHUCIOThI, aMMHakKa,
oOlue Hay4yHble TPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I1€I€CO00Pa3HOCTh
NIPUMEHEHUS! HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIICHUS PUCK-TIONH3A;

c(OpMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMM O METO/lax HAYYHOTrO
MO3HAHUSL SBJICHUM TPUPOIBI — HaOII0/IeHHe, HW3MEpEeHHe, MOJCIUPOBAHUE,
AKCHEPUMEHT (PeaibHbIN U MBICIICHHBIN ), HCHIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSITh 3TH 3HAHUS MPU IKCTIEPUMEHTATHLHOM HCCIICIOBAHUU BEIIECTB
U 17 OOBSCHEHUS XMMHUYECKUX SIBIICHUH, HMMEIOUMX MECTO B MPHUPOJIE,
NPaKTHYECKOM JAESATEIbHOCTH YEI0BEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUH C
MOHATUAMHU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1€€ 0OCO3HAaHHOT'0 MIOHUMAHHUS MaTEPUATBLHOTO €IMHCTBA MHUPA;

c(OpMHPOBAHHOCTh YMEHUS TMPOBOAUTH pPACUYETHI: C HCIOJIH30BAHHEM
MOHSITUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJSIpHAS KOHILICHTPALUS»;
Macchl BEIIeCTBAa WKW 00BhEMA raza Mo M3BECTHOMY KOJHWYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB; TEIioBoro addexra
peakuu; 3HAYE€HUS BOJAOPOJHOrO MOKa3aTellsl pacTBOPOB KHUCIOT M IIEIO0YEH ¢
W3BECTHOM CTEIMEHBIO JMCCOIMAIMU; Macchl (00BbEéMa, KOJIMYECTBA BEIIECTBA)
MPOJIyKTa PeaKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJI€ pacTBopa C
OTpeIeIEHHOM MacCOBOM J10Jel pacTBOPEHHOTO BEIIECTBA WIIM JIaHO B M30BITKE
(MMeeT MpUMECcH); JOJIM BbIXOJIa NPOJAYKTAa pPEaKUHH; OOBEMHBIX OTHOIIECHHI
rasos;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IJIAaHUPOBATh M TPOBOAMTH
XUMUYECKUH  JKCIepuMeHT  (IpOoBEeleHHEe  peakiMid  HMOHHOro  OOMeEHa,
MOATBEPKIEHUE KaUeCTBEHHOTO COCTaBa HEOPTAHUYECKHUX BEILECTB, OMPEICICHUE
cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO WHIMKATOPOB, HW3YYEHUE BIUSHUS
pa3nuYHBIX  (PAKTOPOB HAa  CKOPOCTh XHMHUYECKOW  pEaKIMH, peIIeHue
AKCIEPUMEHTANbHBIX 3afgady 1o Ttemam «Mertamel» u  «Hemeramisl») ¢
COOJTI0/IEeHEM TpaBUil OE30MacHOr0 OOpAIIeHHs C BEIIECTBAMH M JIA0OPATOPHBIM
o0opynoBanueM, GOpMyJIUpOBaTh 1€Jdb HCCIEAOBaHUSA, TNPEACTaBIATh B



pazinuHoi ¢GopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh M OILICHUBATh HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh MPaBUiIa MOJb30BAHMS XUMHUYECKOM
nocyynod u jabopaTopHbIM 00OpyAOBaHMEM, OOpalleHUs C BEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBITIOJTHEHUIO J1TA0OPATOPHBIX XUMHYECKUX
OTBITOB, HKOJIOTHYECKHU IEJIeCO00pa3HOro TOBENCHHS B OBITY W TPYIOBOM
JEATEbHOCTA B LIETSIX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAIOLIEH MPUPOTHOU
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh OMACHOCTH
TOKCUUYECKOTO JEHCTBUS Ha KUBBIC OPTraHU3MbI OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMMAas cMmbIch mokaszarens [IK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMaIIK B PA3JIMYHBIX UCTOYHUKAX (HaydHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoi nHdopmanuu, IHTepHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuto, nepepadbarpiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C MOCTABICHHON Y4eOHOM 3a/1aueH.
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KonunyecrBo yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3iesioB u Koutpo (uudpoBbie)
IIpakTH4eckue
n/n TeM IPOrpaMMBbl Beero JbHBIC p o0pa3oBaTe/ibHbIE
200ThI
padoTsbI P pecypcbl
Paznen 1. Teopernueckne OCHOBBI XUMUM
CrtpoeHue aToma.
Ilepuoanueckuii 3aKOH U
1.1 [lepuonuueckas cucrema 9
XHUMUYECKHX dJIEMESHTOB [].
H. MeunneneeBa
CTtpoeHue BellecTBa.
1.2 P 11 1
MHoroo0pasue BeuecTB
1.3 XUMHUECKUE peaKInun 19 1 3
Hroro no pazueny 39
Pasnen 2. Heopranmueckasi xuMmust
2.1 HemeTamnsr 31 3
2.2 MeTtamist 23 2
Uroro no pazueny 54
Pa3nea 3. Xumus o :KU3HL
31 MeToabl IT03HAHMUS B XMMHUH. 9
' XUMUS U )KU3Hb
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB 102 4 8

I10 ITPOIT'PAMME







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, TIPeICTaBIeHNEe 0 MHOT000pa3uu
OPraHUYECKUX COCTUHCHUMN

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

XuMHUECKas CBSI3b B OPraHUUECKUX
COCTUHEHUX. MexaHU3MBbl 00pa30BaHHUS
KOBAJIEHTHOM 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
cucremaruueckas HomeHkiatypa (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
cocrtaB. CucTeMaTu3anys U 0000IICHHE
3HAHUM T10 TEME

14

AJIKCHBI: TOMOJIOTUYECKHIA PsiJl, 001Iast
dopmya, HOMEHKIIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHAs ¥ UC-TPAHC-H30MEPHS
AJIKCHOB

15

®u3znuecKue 1 XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHHUKOBA




CrniocoOblI MoTy4eHus: U IpUMEHEHUe

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
AJKaJueHbl: 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, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(bu3uYecKre CBONCTBA

23 XUMUYECKUE CBOWCTBA aJIKUHOB

24 KayecTBeHHbIE peaklluy Ha TPOMHYIO CBA3b

o5 CriocoOb! nostyueHus 1 IpUMEHEHNE
AJIKMHOB

26 Pewmenue 3aga4: pac4€Tsl 10 YpaBHEHHIO
XUMHYECKOW pEaKLnn

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 ApPCHOB: PCAKIIMHU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOETNHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKHX CBOMCTB
CTHpOJIa
Pemenue pacuérnbix 3a1ad Ha

32 ofpeieJIeHue MOJIEKYIIIPHON (pOpMYIIbI
OpraHNYecKoro 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. [lomyTHble HEQTSIHBIE
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. [IpencraBuTeny BoICIIUX
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 kucnotbl. Cioxubie 3pups"

70

XKupsr: ctpoenue, pu3nUecKue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

OCcoOEHHOCTH CBOMCTB JKUPOB,
CO/IepIKaIUX OCTATKH HEMPEASTbHBIX




YKUPHBIX KUCHOT. JXKupbl B mpupoje

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
Jucaxapunsl: caxapo3a, MajabTO3a U

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

80 du3nYecKre U XUMUICCKUE CBOWCTBA,
MPUMECHECHHE

81 [TorsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Peuienue pacueTHbIX 3a1a4 Ha

OMNpeaACJICHNUEC JOJH BbIXOAa IIPOAYKTA




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, nzomepus,
HOMEHKJIaTypa U (pu3nvecKue cBoicTBa

86

XUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aAMHUHOB

87

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHWJIMHA

88

CriocoObI mosTyueHus U IPUMEHEHNE
anudaTHIECKUX AMHHOB

89

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

90

XUMHYECKHE CBONCTBA aMHUHOKUCIIOT, UX
OMOJIOTHYECKOC 3HAUCHUE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 TIENTU/IOB

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

ITpaktrueckas 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: HaTypanibHbIE, 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 TeMe
"BricOKOMOIEKYISIpHBIE COEIMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 Atom. CocTaB aTOMHBIX Si7Iep. XUMUYECKHMA 1
anemMeHT. M30Tomnsl
5 CTpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UMCIIa
3 Knaccudukanuss XuMrUaecKux 3J€MEHTOB (S-, 1
p-, d-, f-a;1eMeHTBI)
4 Pacnipenenenue 351€KTPOHOB MO AaTOMHBIM 1
opOuTaIAM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
) AJIIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1
COCTOSIHUU
6 DNeKTPOHHBIE KOH(UTYpAIIUH HOHOB. 1
DIEeKTPOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u Ileprnonnueckas
7 cHUcTeMa XUMUYeCKuX anemeHToB JI. M. 1
Menneneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMU 1
MPOCTHIX U CIOKHBIX BEIIECTB MO PYIIaM U
nepuoiam
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

Pemnrenne 3aa4 ¢ MCIIOIb30BAHUEM ITOHITHI
"MaccoBas 107151 paCTBOPEHHOTO BellecTna',
"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 BeriecTs"

21

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

22

TemnoBsie 3 PEKTH XUMHUYECKUX 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 FETCPOrcHHBIC pCAKINN

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

27

OO6patuMble U HeOOpaTHUMbIE PEAKIIHUH.
XHUMUYECKOE PaBHOBECHE

28

[IpakTrueckas padora Ne 2 o Teme
"BnustHue pa3nuYHBIX (PaKTOPOB HA
I0JIO’)KEHNE XMMHYECKOTO paBHOBecHs"

29

OnekTponutudeckas qucconuanus. CHUIbHbIE
U ciabbie AMeKTPoauThl. CTeneHb




IUCCOLAAIINT

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBOopoB. Bomopoansiii mokaszatens (pH)
pacTBopa

31 I'unponus coneit. Peakiuu, mpoTekaromiue B
pacTBOpax AMEKTPOIUTOB
[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)
Oananca

35 DNEeKTpOIN3 PacTBOPOB U PACILUIaBOB
BEIIIECTB

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 ANOTpONUs HEMETAIIOB (Ha IpUMepe

KHCII0poJ1a, cephl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XHMHUYECKHE CBOMCTBA. [ MapH 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,
¢du3nueckue U Xumuueckue cBoiicrsa. O30H.
[TpumMeHeHne KUCIopoaa U 030Ha

48 OKcuabl ¥ IEPOKCHUIBI

49 Pemenue 3a1au pa3audHbIX TUIIOB
Cepa: HaxXoX/A€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

SKCIIEPUMEHTAIBHBIX 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 M €ro COeAMHEHUH.
A30THBIE y10OpeHHS
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI

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

58 Oxcunst pocdopa, hocopcoaepxkarnime
KuCJIOThL. Conu hochOpHON KUCIOTHI

59 [Tpumenenue dhocdopa u ero coenMHEHUIA.
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 Oxcupn yriepoaa(ll), oxkcun yraepoga(lV),
yroJibHast KUCJIOTa U €€ COJu

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

64 MoJTy4eHus!, GU3MUECCKUE U XUMHUYECKHE
CBOICTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,




CHUJINKATbI

IIpumeHeHne KpeMHHUsSI U €T0 COCITMHEHHM.

06 CrekI1o, ero noyxy4eHue, BUAbl CTEKIIa

67 Pemenwue 3a1ay pa3nuyHbIX TUIIOB

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

69 KonTponbhas pabora o teme "Hemeramibr"

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

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

79 OO6mue ¢puznuecKue CBONCTBA METAIIOB.
[IpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE

73 Crnassl MeTaiioB. Kopposus MetanioB

74 Pemenue 3a1ay pa3auvHBIX THIIOB
DNEeKTPOXUMHUUECKHUH psij] HANIPSKEHUH

75 MeTaiuioB. O0IIMe CIocoObI MOTYIeHUs
METaJIOB
OO6m1as xapakTepucTuka MetamioB 1A-
rpynnsl [leproandeckoit cuctemsl

76 XMMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKIE
CBOIICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIUHEHUMN

77 O6mras xapakrepuctuka metamion lIA-

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 CBOMCTBA, 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 OArpymm"

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.
[lepmaHTraHaT Kaaus, €ro OKUCIUTEIbHBIC
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






